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Iepiinyn

2KOTOG TNG TaPOoVGOS SIMAMUATIKNG EpYyaciog eivar ) peAétn twv Ynpeoidv Baciopévev
oty Oéon Tov ¥PNOTH Kol 1) VAOTOINGT| LLOG TETOLOL £I00VG VN PEGIOG Yol TNV TAATEOP LA,
KwnT@v cvokevmv Google Android.

Ot Yrnpeoiec Baoiopuéveg otnv @éon amotelody Evay avamtueeouevo KAAS0 Tov To-
HEQ TNG TANPOPOPIKNG KOL TOV OGVPUATOV SIKTOMV KOl OVOUEVETOL VO TAIEOVY GIILOVTIKO
POLO GTNV 0yopd TOPOYNG AGVPLATOV VAN PECIOV. O1 ATOPAGELS TOL AoUPAVEL KOVEIS Yo
TNV OMLOLPYIO HIOG TETOLOG VITNPECTIOG KOTA TOV GYESIGHO KOl TNV VAOTOINGn g, dev
mpémeL va gival Tuyaiec. AvTiBET®G TPEmEL VoL AN@HoVY LIOYT OPIGUEVEG TAPAUETPOL TOV
apopolV 10 €id0g TNG LANPESTIOG Kol To. EMOBVUNTA YOPUKTIPIOTIKE TNG. AVTEG TIG TOPU-
pétpoug eetdlovpe ota TANIGLO TN TAPOVLGUS SITAMUATIKNAG EPYUCTOG.

Appnto cvvdedepéves pe Tig Yanpeoiec Baciopéveg atnv ®éon etvar kot ot teyvo-
Aoyieg evromiopov Béong, ot omoieg mOPEYOLY TOV TPOTO Y10 TOV TPOGOOPIGHO NG BEong
UOG KIVNTNG CUOKELNG. ZMGTH EMAOYN TNG VIOKEILEVNG TEXVOLOYING EVIOTIGHOV BEonC
mailel peyddo polo yio v emtuynpévn Aettovpyio pog Ynnpesiog Baoiopévng oty
®¢on. 'a 10 AOYo avTd oTNV TaPoVcH SUTAMUATIKY EpYOcio YIVETOL L0 GOVTOUN TTEPL-
YPOPT T®V KUPLOTEP®V TEXVIKAOV aviyvevong 0£omg e EUPAcT 0TO TAEOVEKTILOTO KoL TO.
UELOVEKTAIOTO TG KAOE LLOC TPOKEEVOD LI TETOLOL EMAOYN VO, VOl EVKOAITEPT).

Téhog yivetor pio mapovoioon g mAateoppog Google Android, Tdve oty omoia
viomomOnke po Yanpeoio Baciopévn oty ®éon pe yprion GPS. Hvanpesio avt apopd
TOV €VTOMIGHO NG BEoMG Hog Kvntig CLOKELNG, e PAOT TIC EMAOYEG TOL XPNOTN THV
TPOPOAT] TOV KOVTIVOTEP®V CNUEIDV EVOLPEPOVTOG KOl GUUTANPOUOTIKMDY TATPOPOPLOV
GYETIKAV LLE AVTA TO CTLLELQL.

AéEerg Kherona: eviomiopodg 0éong, vanpeoieg Pdost B€omg, android, acvppoteg vinpe-
oleg, Teyvoroyieg EVIOTIGHOD



Abstract

The purpose of this diploma thesis is the study of Location Based Services and the imple-
mentation of such a service on Google Android mobile phone platform.

The Location Based Services are a growing field of computer science and wireless
networks. They are expected to play an important role in wireless services market. The
decisions that are taken about the creation of such a service during the design and the
implementation should not be random. On the contrary, some parameters regarding the type
of service and the desired characteristics should be taken into account. These parameters
are considered in the framework of this diploma thesis.

Strongly associated with the Location Based Services are the location detection tech-
nologies which provide the needed location information of a mobile device. The correct
choice of the underlying location detection technology is essential for the successful oper-
ation of a Location Based Service. That is why in this diploma thesis, a brief presentation
of the most known location detection technologies takes place, emphasizing on the advan-
tages and the disadvantages of each one and making the correct choice easier.

Finally the Google Android platform, on which a GPS Location Based Service was
developed and deployed, is presented. The service of this diploma thesis is about the track-
ing of a mobile phone, according to the end-user choices, the representation of the nearest
points of interest and the display of additional information.

Keywords: location tracking, location based services, android, wireless services, location
detection services
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Kepdaiarwo 1

Ewoayoy

1.1 AVTIKEIPEVO TS OUTAMUATIKIG

O1 KIvNTEC GLOKEVEC Kot TO ALadIKTLO £QEPAV EMOVATTAOT OTIC EMKOV®ViES Kot pali
pe avtn oAlayég otov Tpomo {ong Tov avOpdrmv. O cuvoAlKdg aptBog TOV YPNOTOV TOL
Awodiktoov éptace to 2007 toug 1.4 dicekatoppdpia ¥poTeS, VM 1 S1EIcOVOT TOV KIvi)-
TOV TNAEQPOVAV £9Tace oTiG 49 cuokevég avd 100 katoikovg Taykooing Kot 97 cuokevES
avé 100 kotoikovg otig avoantuypéves yopeg [1] [2]. Ot ypfioteg eival mAéov oe Béon va
€yovv TpocPacn oto Awdiktvo amd 6mov Kol 6mote BEAoVY Kot PES® TOv AladIKTOOV
UTOPOVV Vo oval TGOV TANPOPOPIES GYETIKES LE YEYOVOTO KOl TOTOOEGIES.

Ext6g amd 10 Aadiktvo kot v Kivnt ThNAEQoVia, PEYAAN avAmTLuEN YVOPLoOV Kot
ot teyvoloyieg evromopol Béong. Znpepa £xovv mAéov mpidoel o T€To10 Pabud étot
MOTE 1 EPUPLOYN TOVS VO, EIVOIL ATOJOTIKY| KO EUITOPIKE EKpETOALEDGIUN. 'Eva amd ta o
S100€00EVO. GLGTHUATO EVTOTICUOV B€omg Yo eEmTeptkos ydpovs amoteiel To Global
Positioning System (GPS). H dieicdvomn cuckevdv ot onoieg vroostnpilovv v aviyvevon
0éong péow GPS eivor peydin kot OAo Kol TEPIGGOTEPOL KOTUCKEVUGTEG KIVIITOV GU-
GKEVMOV EVOMUATMOVOLV 6T0 TPoiovTa toug dékteg GPS. TIépav tov GPS 6uwg, 10 omoio
Bpioket epappoyn oe eE®TEPIKOVS YDPOVG KLPIWC, TO TEAEVTAI YPOVIC TOpOTN P ONKE Kot
pio paydaio avamTuén GAAOV EVOAAUKTIKOV TEYVOLOYIDV Y10 XPTOT KUPIMG GE ECOTEPL-
KOVG KAELGTOVC Ydpovg, 6mov 10 GPS gppavilel cofapd pelovektipata.

H cdykiion avtdv tov tpiov teyvoloyidv (Atadiktvo, Kvnth ThAEQ®Via, EVIOTIGUOG
0éomq) éywve ekt ¥Ap1c otV dnpovpyio Kot 6Ty peydAn dieicdvuon oty ayopd Kivr-
TMV GLOKEVMOV 01 OTTOIEC EVOMLUTDOVOLV KL TIC TPELS VTES TEXVOAOYIEC. ATTO TV chyKAIoN
avt dnpovpyHOnke N 1Wéa tov Yanpesiov Basiopévav oty ®éon tov ypriot (Location
Based Services 11 LBS yia cvuvtopia). Xtov optopd mov d60nke amd 1o Open Geospatial
Consortium, po Location Based Service givar pia acoppatn vanpesio n omoia ypnoipo-
TOLEL TANPOPOPIEG GYETIKES LLE TNV YE@YPAPIKT BECT] Y10 v EEVTINPETNOEL EVAV KIVOVLEVO
xPNoTN. AnAadn kdbe epapoyn N omoio eKpeTaALEDETAL TV BEGT EVOC KIVTO TEPULATL-
KOV Y10l Vo, TopEYEL Kamoto vanpecio [3].

YKOTO TNG TAPOVGUG SIMAMUUTIKNG EpYOciog omotedel | LeAETN TV Ynpeoiov Ba-
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OloUEVOV 6TV BEaT TOL ¥PNOTN, N LEAETN TOV PUCIKOV TEYVOLOYIOV EVIOTIGHOD BEong
pe éupoaomn oto GPS kot tehkd 1 avanTuén Hog tétotag vInpeciog e factkn teyvoroyia
gvtomiopov Béong 1o GPS. H Ymnpesia Baciopévn oty @éon g mapovcag epyaciog
€xet viomomBei mavo oty mhateoppa Google Android, pio TAATEOPLLOL OVOIKTOD KOS,
Y10 KIVITEG GUOKEVEG 1 OToia, avamthyOnke and v etaipio. Google Kot TOVG CLVEPYATEG
mg. Zmnv emthoyn tov Google Android cuvnydpnce 10 Yeyovog oTL €ivol pia TOAAG VITo-
GYOLEVT] TAATQOPLLO, KOOMG EVOMUATMOVEL EVOL GUVOAO TAOVGLOV SLVOTOTHTMV KOl VITO-
ompilel Texvoroyieg aLYUNG GTOV TOUEN TV POPNTAOV VITOAOYICTIKGOV TOAD-GUOKEVAOV.
Aoppavovtag voym to mapomdve Kot dedopévng g 0éong g Google avapesa oTig
gtaipieg TAnpoeopikng kot Atadiktoov, to Android avapévetal va ToiEel TPOTOYOVIGTIKO
POAO GTNV AyOPd KIVIITOV THAEQDV®OV TPONYUEVNG YEVIAG T ETOUEVA XPOVIOL.

Emopévac n viomoinon LBS oty mhatedpua Google Android mapovoidlerl morlég
TPOKANOELS, 0OV GLVOLALOVTOL OVO TEXVOAOYIEG Ol OTTOiEC TPOKELTOL VO OTOGYOACOVY
GTO LEAMAOV €Va LEYAAO TTOGOGTO TNG AYOPAS KIVIITMV TNAEPOVOV KOl KIVIITOV VN PECLDV,
TG0 amd EUTOPIKNG Amoyng 0G0 Kol OO EPEVVITIKNG.

1.2 Opyavmon Tov TOHOL

O 160G ™G TaPoHoOS SMAMUATIKNG epyaciag ival opyavouévog oe €&l Kepdlaia
Ko Tpio TapapTHLOTO. ZOUPOVO LE TNV TOPUKATO KT YOPLoToinon:

* To xepdAaio 1 gival El60y®YIKO Kot TEPLYPAPEL OE YEVIKES YPOUUES TO OVTIKEIUEVO
™G SMA®UOTIKNG EPYOGLOGC.

* 210 KeQAAalo 2 yivetal sioaymyn otig LBS kot pia ektevéotepn pelétn toug. Ap-
K& e€eTdlovTal GUVOTTIKA 01 Bactkég Katnyopieg uebddwv aviyvevong Béong, mov
ypnoyonotovvton and tig LBS. v cvvéyeia yivetan Katnyopronoinon twv LBS
ue Paon odpopa kprmpila ko e&etalovral opiopéva emBLUNTE YOLPAKTNPIGTIKA
twv LBS. TéAhog yivetal pia avagopd oto BEpa TG ac@UAELNG KOl TNG 1O10TIKOTN-
TOG IOV OVOKVTTTEL amd TNV Ypnomn twv LBS.

* To kepdraio 3 ywpiletar og dVO PEPN. L10 TPMTO PEPOG e€eTAlETOL LE QPKETY| AE-
nTopépeLa 1 dopn kot n Asttovpyio tov GPS, to omoio ypnoomoteital kot amd v
EPAPUOYN TOL OvaTTOYONKE O0TO TAQIGIO TG TAPOVCAS SITAMUATIKNG EPYACIOC.
210 0evTEPO HEPOC e&eTAloVTaL GLVOTTIKG GAAEG TEYVOAOYiEC aviyvevong Béong,
aVOQEPOVTOS KUPIMG TO TAEOVEKTILLOTO KOl TO LEOVEKTILOTO TG KAOE TEXVOLO-
yiog.

* To kepdiato 4 mepiéyetl pia mopovoioon g TAatedpuag Google Android. Xvyke-
Kpévo e€eTdleTOL 1) APYLITEKTOVIKT TNG TAATPOPLLOGC, YIVETOL Lid TOPOVGIOoT TOV
KOPLOV EPYOAELDV OVATTLENC TTOL TUPEYOVTAL ATTO QLTHV, AVOTTOCCETOL TO LLOVTELO
TPOYPAULOTIGHOD TTOV aVTH akoAoLOET kat TELOG TEPpLYpApeTaL 1) Slodikacio £yKa-
TAOTOONG TOCO Yol AVATTVUEN EQAPLOYDY OGO KO Yio XPNOT THG TAATPOPLLOG.
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To kepdAato 5 mepi€yel TNV TAPOLGINON TNG AEITOLPYIOG TNV VANPEGING 1) OTOi
avantHynke oto TAAICLO TNG TAPOVGOS SUTAMUOTIKNG EpYcioc. ZuyKeKpluéva yi-
VETOL L0 AETTOUEPNG TTEPLYPOAPT] OAMV TMV AEITOVPYIDV KL TOV SLVOTOTINTMV TOGO
™G EPAPUOYNG TOV aVOTTTOYXONKE Yo Vo TPEYEL OE GUGKEVLEC GLUPBATES e TNV TAAT-
@oppa Tov Android 660 Kot T®V EQUPLOYDV Ol OTOIEC TAPEXOLV TIG VITNPEGIEC TOVG
QTOLLOKPVGHEVO GTOVG YPNOTES TOV GVGKELMV Android.

To kepdAato 6 amoteAel por GUVOYN TG TAPOLGAG IMAWUATIKNG epyaciog. [a-
PaTiBEVTOL CLUTEPACUATO TTOL TPOEKVLYAY KABMS EMioNG KOl TPOTAGELS Yol THAVY|
EMEKTOON TOV GLOTNHOTOG TOV VAOTOMONKE.

To mapdapnuo A mepiéyet to facikd onueia Tov KMOKo TG papuoyng Android.
To mapdpnuo B mepiéyet ta Pacikd onpeio Tov kddika g Web epappoyng.

To mapdptnpa I' wepiéyel to CREATE statements g faong dedopévmv mov ypn-
GUOTOLEITOL ®G LEGO OTOBNKELGNG TV TANPOPOPLDOV TNG VINPEGIOS.
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Kepdaiaro 2

Ynanpeoiec Baowopéves oty Oson

2.1 Ewayoy

O Yanpeoieg Baciopéveg oty @éom (Location Based Services 1 LBS) givar epap-
LOY£C Ol OTOlEG EKLETAALEDOVTOL TV TANPOPOPio BEGNC LG TEPLLOTIKT GVOKEVTG, TPO-
KEWEVOL VO, TOPEXOVV KATOLO0V €I00VE VANPEGIN GTOV KATOYO TNG TEPLOTIKNG GUGKELNG 7
0€ KATO0V TPiTo EVOLOQEPOLEVO.

AT 10T0pIKNG Gmoyng N Wéa yuo v Topoyn Yanpeowdv Baciwopévov oty Oéon
dev givar Kavovpyla. Bacués vanpesieg evTomiopnod Kot uTOLATNG E0PECNC OYLOTOG
(Automated Vehicle Location AVL) vmpyav amd v dekaetio tov 80, dpuwmg n fropnyo-
via Topoyng T€tolov €idovg VANPESIOV EMPBimve MG o EEOKEVIEVT ayopd TG OTolag
01 VYNAEG TIUEG TOGO TV GUGKELMV AVIYVEVOTG OGO KoL TOV 1010V TOV VINPECIDOV CLUTI-
glav v {\mon. Movo ta televtaio xpovia £ytve duvatn 1 TANPNG ELTOPEVUATOTOIN O
tov LBS yapn omv teyvoroyikny tpdodo, otV oAAOYN TOV KOVOVIGU®Y KOl OTIG VEEG
EUTOPKEG TAGELC.

Avtiv v otiyun ot Location Based Services amotelovv €vo avOTTUGGOUEVO KAASO
TG0 EUTOPLKE OGO KOl EPEVVNTIKA 0 0TO10G EUTAOVTILETAL GUVEYXDG UE VEEG 10£EG KOl GTOV
omolo aKOua Ogv £XOVV EMKPATAOEL OPIGUEVE TPOHTLTTA AAAG cLVEYILOVY Va SlaopPPBVO-
vtat. A&ilelr Aowov va acyoAnBel kaveig pe g LBS apol anotelovv évav moAld vmo-
GYOLEVO TOWEN EUTOPIKNG KOl EPEVVNTIKNG OpacTNPLOTNTOC O 000G EYEL 11O apyicEL VoL
mailel onuoavtikd poro oty Kabnuepvi {on.

2.2 MéBooor aviyvevonc 0<ong

Mo 1 tepiocdtepeg pnéBodot pmopel va ypnopomoinfovv yia va kabopiotel 1 Béon
pag Kvnne ocvokevnc. Ot uébodot aviyvevong Aettovpyodv og 600 PAGELS: LETPNOELS O1)-
HLOTOG 1) CNUATOV KO VTOAOYIGUOG TG B€omg Pdoel Tov petpioewv. H aviyvevon pmopet
va yivel gite amd Tov eEomAloud Tov ¥PNoTh, €ite amd TO TAETIKOV®VIOKS diktvo. Tpeig
givan ot Pacikég pébodot aviyvevong Béong 1 k@O [ e To TAEOVEKTAILOTO KOL TOL UELO-
vektiuota tg: Cell-id, mponypévec texvikéc aviyvevong pe fAcn 1o SIKTLO KOl TEYVIKEG
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aviyvevong Paciopéveg oe SopLPOPOVG.

2.2.1 Koyéln mpoéhevong

Avti 1 teYVIKN aviyvevong 0Eonc Aettovpyet avayvopilovtog Tnv KVWEAT TOV SIKTVOV
péca oty onoia Agrtovpyei N Kivnt cvokevn. H koyédn npoéhevong, n onoia amokoei-
tai Cell-id, gival ) mpoTapyikn Te)voAoyio TOL XPNOLOTOLEITAL OTIG HEPES LOG OTO OLGVP-
pata diktva. [ v gpnoyonoinon g dev amorteitol Kopio Tpororoinon ovTe oTIC
KWWNTEG CLOKEVEG, OVTE GTOV EEOTAICUO TOV SIKTOOL aPoV YPNCLOTOLEL TOVG GTUBOVS
TOV JIKTVOV ®¢ avapopd ¢ BEong Tov yxpnot. H edpeon g Béong tov ypfotn yiveral
ypryopa (xpedlovtor 3 devtepdrenta wepinov) oArd 1 axpifela g 0éong ivarl mepio-
piopévn. [ho ovykexpuéva n axpifeto g 0éong e&aptdrtarl amd to péyebog g KUWEANC
KOl 07T0 TIG TEXVIKEG TTOL YPTCUYLOTOLOVVTOL Y10, TNV BEATICOT TOV VTOAOYIGHOV BEGNG OTT™G
OVTOTPOGILOPIGLOC BEGNC Kot LETPT O™ TOL YPOVOL dtddoons. Axkpifeto tng Taéng towv 150
HETP®V glvarl o GLVNOIGUEVT TN Y10, AOTIKEG TEPLOYES, EVA OE TEPLOYEG LE UIKPO TTAN-
Buoud M axpifelo petmvetal akdpo TEPIGSOTEPO.

2.2.2  IIponypéveg Teyvikég aviyvevong pe paon to diktvo

O teyvikég avtég Pacilovtal o€ HETPNOELS ONUATOV OO TOPOTAGLOVS 6TABHODS o1
omoieg Aappdvovtal amd Ty cuokeLy ToL ¥pNotn. H BEom tov ypnotn mpokdaTel Le TpLy®-
vomoinon, ypnoonormvrog texvikés 0nms E-ODT (Enhanced Observed Time Difference)
kot OTDOA (Observed Time Difference Of Arrival) [4]. H péfodog E-ODT Aettovpyel
mévo 610 diktvo GSM (Global System for Mobile Communications). [Tapailayég Tov E-
ODT éyovv avamtuybei opwg kot ya diktva CDMA (Code Division Multiple Access)
kot WCDMA ( Wide-band CDMA) diktva 6nwg 1o AF-LT (Advanced Forward Link
Triangulation) kot IP-DL (Idle Period Downlink).

H mnpogpopia Béong Bpicketarl 6Tovg GYETIKOVS XPOVOLS APIENS ONUAT®V TOV OT0-
OTEALOVTOL OO TOVG 6TAOOVG PAoNG OTNV KIVNTH CLGKELT KOl GE TPOKOOOPIGUEVOLS
dékteg. O dékteg Béomg n eapot avaeopdg (Reference Beacons yvmotoi kot g Location
Measuring Units LMU) tomofgtodvtot 6To KoyeAwtod dikTtvo o€ Evay aplBud amd yemypa-
Qwa onpeio. H 0€om pog cuokeunc unopel va vToAoYIGTEL XPTCULOTOIDVTAS TIG XPOVIKEG
Sapopég 6Tovg YPOHVOLS APLENG TV SNUAT®V artd TOVG 6TABOVG BAoNG TNV KIvNTH G-
okevn] kK 610 LMU. To E-ODT mapéyet axpifela petag&d 50 ko 125 pérpov kot £xet
XPOVO ATOKPIGNS YOP® OTA 5 dEVLTEPOAETTAL.

Avaroymg Aettovpyel kat 1o OTDOA vroAoyilovtag v xpovikn didpopa oty deién
ONUAT®V amd TPELS dLOPOPETIKOVS GTOOLOVG PAonc otnv Kivnt cvcokevn. To vyMAS KO-
GTOG Y10, TOV GUYYPOVIGUO TOV OIKTOOV JEV EMTPENEL LEYOLES PEATIDGELG O GYEOT LLE TO
cell-id o aoTiKég TEPLOYES, EVD O YPOVOG ATOKPLOTG EIVOL COPDG LEYUADTEPOG
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2.2.3 Tegyvikéc aviyvevong Paciopéveg 6€ GVUGTINA d0PLYOPOV

Y& PEPIKEG MEPMTMOELS, TAYKOGLLO SOPLPOPIKE GLGTHATO TAOT YN oNG Ontwg To GPS
UTOpovV va ypnoipomotnfovv yio va, BeAtimbel n akpifela ¢ padro-aviyvevong e 0é-
one. H Aettovpyia tov GPS meprypdoeton e peyoldtepn AETTOUEPELD GTO OVTIGTOLYO KeE-
oarato. H axpifeia tov GPS Bpioketan peta&d tov 10 kot 20 pétpov aArd ypeidlovtal
10-60 devtepOAEmTO YIoL TNV TPAOTN aviyvevon B€ong, 6ev AEITOVPYEL IKAVOTOUTIKG GE
KAELGTOVG YDPOVE, EVM TPOCHETEL GTNV KIVNTI CLGKELT £VOL VTOAOYIOO KOGTOG, TOAV-
TAOKOTITA KOl KATAVOAWOT| EVEPYELOG [S].

Ot emdodcelg Tov GPS pmopodv va Bertibovv av ypnoyoronbel 6€ GuVOLOGUO LE
Kkdmoto acvppato diktvo (AGPS). Evoopatdvovrag évav dékt GPS og o kvt ov-
oKeVN Umopet va yivel aviyvevon 0éong e Aydtepo amd 5 devtepdrenta. To dikTvo pmopel
va fonda v Kivnt cuokeL OGTE va Pelwbel 1 KoTavailmon evépyelag Kot va avénbei
n okpipelan 0éonc. To AGPS pmopet va ypnoiponombei Kol 6€ €6OTEPIKOVS YOPOVS LE
axpifela g taéng Tv 50 pétpwv.

Epeuvnrtikég mpoomdbeieg yivoviar mote teyvoloyieg 6mwg to Bluetooth xat to WiFi
va ypnoyomombodv oty aviyvevorn Béong dote va emitevydel peyoivtepn axpifela og
£0MTEPIKOVS YDPOLE (TNG TaENG TV 10 péTpav).

2.2.4 Xvpnepdopora

Ievikd o1 SLVOTOTNTEG TOV SIAPOPOV TEYVOLOYIDV EVIOTIGUOV BECELS givol GLpTAN-
POUATIKES 1] L0 MG TPOG TNV GAAT Kot OEV DITAPYEL Lol KOl LOVAOIKT AVGT. e EQUPLOYEG
OToL 1000 1 oKpifela 660 KAl 1 KGAvyN elvat avaykaies, VPPIOIKES TexvoroYieg Hmopel
Vo LTopovV va ddGovV TV BEATIGTN AVoT|. EmumAéov, avdloya pe TV epapuroyn, ol oot~
TNoELG 6€ aKPiPela Kat xpOvoug amdKpLong TotkiAovy. Xtov mivaka 2.1 mapovctdlovpe Tig
TEYVOAOYIEG EVIOTIGHOD GUVOTTIKA.

2.3 Koatnyopromoinon tov LBS

2.3.1 Epmliexopevor otny vanpecio

[Ipokepévou va TpoympNoovE 6TV Katnyoplomoinon tov LBS npénet va Aafovpe
VIOYN HOG Toi0l EUTAEKOVTOL KOTA TNV TapoyN MG TéTotag banpecsiog [6][7]. O kvpilog
gumiexopevog pog LBS eivar o otoyog (Target). O o16)0¢ amotelel v ovidtnta g
omoiog M 0€om aviyveveTol Kol TAve o€ avTV TV TANpopopia Béong Paciletar n van-
pecia. O otoyoc pmopel va givat yia mapddetypo Eva mpdowmo, £va (do, Eva oynua. And
™V GAAN TAELPA £YOVUE TOV EUTAEKOUEVO 0 0Toi0g (Nt TANpOoPopicg BEonc Kat 0 omoiog
avaeépetor og otdv (Requestor). O artdv umopei va eivar ) id1a puotkn ovtdTnTa e TOV
61OY0 M SPOPETIKT (Y £VO TPOGMTO, LUa ETALPiA, Lo cuokevT]). O Thpoyog TG LN PE-
olag (Service Provider) mapéyetl pio vanpecio 0omng yio Tovg teAkovg yprotec. Télog o
mhpoyog TG vanpesiog aviyvevong 0éonc (Location Provider) o onoiog pmopet va givat o
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Texvoroyia | Axpifeia Xpovog Meovekt- Kootog
Amokplong | poto
Cell-id Xounin Moy - | IToAd kpn | Xopuniod  kdotoC,
150- KpOg 3 | axpifea dev  ypewalovtat
10000m secs o€ UEYOAEG | LETOTPOTEG — OTO
KOYEAEG OlkTLO KOl OTIC
GUGKEVEG
ITponyuéveg | Métpra 50- | Mucpog Eaptvton Méco KOOGTOC,
TEXVIKEG 125m 5 secs and TV opa- | amortovvtor  Ki-
Baciopéveg 0T  TOV | VINTEG  GLOKEVEG
070 JOiKTLO otabudv Pa- | mov umopovv va
ong kot Tov | Tpomomombovv
aplfud TOV | Hé- 6® AOYIGUIKOD
LMU
Teyvikég YymAn Metapintog| YmoPabuion | Yymid — kdotog.
Bacwopéveg | 10-20m oe | 10-60 secs | tov onuotog | Xpewdlovion vEeg
6€ GUGTNUO | OVOIKTOUG | KOU 5 Secs | EVIOMGUOU KIVNTEG GUGKEVEG
d0pLPOP®V | YDPOLG pne AGPS KOl UEOUEVN
50m  og akpifela  o¢
KAELGTOVG GLYKEKPIUEVQL
YDPOLG nepairovia

[Tivaxag 2.1: Texyvohoyieg Evtomiopod Oéong

id10g 0 oTOYOG (target) o omoiog aviyvevel v BEom Tov, propei va givat o 1010 0 TaPoYOg
¢ vanpeoiag (Service Provider) | pmopel va givatl kdmolog Tpitoc opyavicpdg OTmg Ty
£VOG TNAETIKOIVOVIOKOG TAPOYOG.

2.3.2 Koatnyopromoinon Pacer tng tinpogopiog 0&ong

Muo tpdtn Kot yoplonoinon t@v LBS unopei va yivel Baoet tov Totog iTd Tig TAnpo-
popieg BEonG Kat TOOV 0POopPoHY CVTEG 01 TANPOPOPies. Me Bdor anTd TO KPITNPLo £XOVUE
tpelg katnyopieg pull, push kon tracking [6].

211c vnpecieg mov avinkovy oty katnyopia pull, o ypo¢ (6TdYOG-0UTAOV) KAVEL
TNV aiTnomn Yo TV VANPECIO GYETIKN He TV BEom Tov kol TowTtdYpova divel TV adeto
va ypnowomombei n 6o tov yati yopig avtmyv, N vanpecio Tov {Rtnoe dev pmopei vo
olokAnpwBei. ‘Eva mapddetypa pull vanpesiag: O ypnotne otéivel o aitnon yu €va
Tomikd deXTIO KapOoD Ue TNV 0moGTOAN VoG SMS.

2TIC VANPEGIEC OV OVIKOLV GTNV kKatnyopio push, n aitnon yo v ypnon tev Tin-
popopldv BEong yiveral amd tov mdpoyo g vanpeciog. Kot o avtiv v mepintwon o
0TOY0G TPEMEL VOL EYEL SMOEL TNV ASELN Y10 TNV XPNOT TOV TANPoeopldv BEéong tov. ‘Eva
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napdaderypo push vampeciog: O ypriomc(cToX0G-01TMV) {NTA 0O TOV TAPOYO VO, TOV ACLL-
Bavel éva tomukd dedtio Kopov kaOe pépa oe pia GLYKEKPLUEVT dpa. O TAPOYOg TNG LTIT-
peciog Kabe Pépa TNV GLYKEKPLUEVT DPO OVAKTA THV BEGT TOVL XP1OTH KOl TOV ATOGTEAAEL
TO OVTIGTOLYO OEATIO KOPOV.

YTIC VANPEGIEC OV OVIKOLV GTNV Kotnyopia tracking o ypriotng (artwv) {ntdet min-
poeopieg oyetikég e v Béom evog tpitov (61dy0g). O TAPOoY0G TG VINPESiag dideL TIg
ntovpevec TANPOPOPIEG LOVO AV 0 OTOYOC EMTPETEL TV ¥pNon g Béong Tov. 'Eva ma-
padetypo tracking vanpeciog: Mo opdda avBpdmmv ot omoiot BELovy va EEpovv Tov Ppi-
oKketal 0 Kabévag amd avtovs. O kabévag divel Tnv adeta yio Ty ypnon e B€ong Tov amd
TOVG VITOAOLTOVG.

2.3.3 Koatnyopromoinon faocer Tov £id0vg TG vANpEGiog

Mua devtepm Katnyopronoinon twv LBS pmopet va yivel Bdon tov gidovg g mope-
yopevng vmpeoiog tpog tov ypnot [8][9]. Etotl mpoxvmttovv ot katryopieg mov meptypd-
QOVTOL UE PEYAADTEPN AETTOUEPELD GTNV GUVEYELA.

Ynnpeoieg ac@alreiog

O vnpecieg QVTEG 0POPOVV THV TKOVOTNTA YioL TNV EVPESN TNG BEONC VOGS aTdLOV TO
omoio gite dev yvopilet v axpipr] Tov B€om kou Bpicketal o€ kivduvo 1 dev givon og Béom
VO TNV ATOKOADYEL AOYO KATO0V TEPLGTATIKOD EKTAKTNG OVAYKTG (TPOVUATIOUOS, EYKAT-
patikn evépyela). lvapilovtog tnv 0€om oV 0TdpoL TO 0M0i0 PpiokeTal og Kivouvo pmopel
va amootalel dpecso Ponbelo Tov g TOALEC TEPMTMGELS I0MC TOV odael TNV {o1. AdY®
™G HEYOANG YPNOWOTNTAG TOV VANPESIOV avT®dV otig Hvopéveg Iohteieg n Opoonov-
dwkn Emtponn Tniemikowvoviov (FCC) npdteve kot teAkd Becpobétnoe ) tpocohnkn
VINPECLOV EVIOTIOLOV BEonG oTo TNAEPMVO €KTakTng aviykng 911 (E911) [10].

[Tépa dpmg amd TIg TEPMMTMGELS OTOV ATEIAEITOL AIESH 1] ACPAAELD. KATOLOV, VILAP-
YOLV KOl GAAEG KOTOOTACELS OOV KAmolog umopei va ypetaletor fondela 6Tms yio Topd-
derypa otV TEPIMTMOT TOL TO OYNUO KATO10V VIOGTEL UnYavikn BAGPN oe évav peydio
OVTOKIVITOOPOLO. ZTNV TEPINTTOOT CVTY| Ol VANPESIESG EVTOMIGHOD Bol UTopovsay va xpn-
oomotnBovv amd v odikn Pondeia.

Ynnpeoieg mhofynong

O1 vnpeoieg TAonynong Pacifovior oty avdykn Tov XpnoTn TG KWWNTHG CUOKEVTS
Yo 09N yieg TAONYNONG TNV YE®YPAPIKN TTEPLoyn mov Ppioketat. H tkavotnta aviyvevong
0¢omg ypnolponoteitor TpokeEVoL va yvmpilet o xpiotng v akpipr 0€om Tov Kabmg kot
AemTopepeic 0dMyieg yia 10 MG va. petafel otov embountd tpoopiopd. Av o mhpoyos g
VANPECIAG EYEL TANPOPOPIES Y10 TV KUKAOQOPLOKT KIVIOT LUTOPEL VAL TIG XPTOLLOTOMGEL
TPOKEIIEVOL va TapExel duvapukég odnyiec TAonynong Pacet avtdv twv TAnpogoptdv. H
duvaToTNTO TAONYNONG UTTOPEL Vo eTekTadEL KAl G LEYAAOVG EGMOTEPIKOVE YDPOLS OTWS
TOAVKOTOOTNLOTA, LOVOELD, VOCOKOUELD KAT MGTE KATO0G 0 0moiog Ppioketal Héca 6T
KTNptlo vo uropet va petafel otov topén mov embopet.
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Ynnpeoieg minpo@oprdv

Ot vanpeocieg Tapoyng TANPOPOPIOY APOPOVY TNV TAPOYH TANPOPOPLDV Ol OTOIEG EML-
Aéyovtar avaioya pe Ty 0€om, TV ¥POVIKY GTIYUN KOt TIG EMAOYEG TOV XPNOTN. XTIC VITN-
peciec TANpoeopldV cvumeptlappdvovtar:

Ta&duwtikég vanpecieg OTmg Eevdynon (eite avtdpotn, gite vrofonBodevn). Ot tov-
pioteg ovvBmG Bpickovtal G€ Lo TEPLOYN Y1, TNV omoia EEPOVV EAGYIGTO OTTOTE LITOPOVV
va AMUBAvouY TANPOQOPIE; LEGH EI00TONGEMV Y10, KOVTIVA GTEID, EVOLOPEPOVTOG OTTMG
OPYOLOAOYIKOVG YDPOVG KA.

Y7npecieg katoAdyov o1 0Toieg TAPEXOVY GTOV XPNGTI TNG KIVNTHG GLOKEVTG TANPO-
POpleg OYETIKEC LLE TPOGPEPOLEVEC VTINPEGIEC TOV PPICKOVTOL KOVTA GTOV YPNOTH.

Y npecieg TANPOQOPNONG Y10 TOTIKA EMIKEILEVO YEYOVOTO OTTMOG BEATPIKES TAPACTA-
GELG, TPOPOLEC KIvNLOTOYPAPOL KAT.

Ynnpeoieg S10pNUIONG 01 OTTOlEG APOPOVY TNV OTOGTOAN| SOPTUIGTIKOV UNVOUATOV
TPOG TOVG YPNOTEG avaroya Le TNV Tonobesio mov Ppickovtal. Adyw g evong TV vVIn-
PECLDV OVTOV OPICUEVEG POPEG UTOPEL VOL YIVOUV EVOYANTIKES TTPOG TOV YPNOTI Yo ALTO
mpémel va Aappdveral n Adgo Tov.

Ynnpeoieg aviyvevong

Ot vnpecieg aviyvevong BEong propodv va ypnoiponomBodv 1660 and amhods yp1-
o1e¢ o1 omoiol BEhovv va yvapilovv mov Bpicketatl Kamoto tpito mpdsmmo (T ToL aKPPDS
Bpiorkovtar Todid | nAkimpévot), 660 Kat and eTaipies Kot opyavicpons ot oroiot BEAovv
va yvopilovv mov akpBadc Bpickovtat ot pyaldevol Tovg, 0 Kivntog eE0TAIGIOG TOVG i
T0, TPOTOVTO TOVC. 'EYovTag yvdorn auTtdv TV TANPoQOpLdY UTOPOVY VO SLUYELPIGTOVY LLE
KOADTEPO TPOTO TOVG TOPOVG Tovg. o mapdderypua pia etanpia Toé&i propei vo yvopilet
oL Ppioketol KaOe Ta&l TG Kot vo Lmopel va amocTEAAEL 6TOVG TEAATEG TNG TO Ta&l Tov
Bpioketot o kovtd. H aviyvevon 0éong umopel o6pmg va ypnoiponroindei exiong kot gtov
TOLLED TNG YLYAYOYING HECH TTALYVIOIDV TO OTTOL0 TPOCPEPOVY GTOVS YPTOTES OLOPOPETL-
KEG duvaTodTNTEG OVaAOY ™G TG BEom TovG.

Ynnpeoieg cuvarrhaynig

Orvmnpeciec cUVOALAYNG OPOPOVV KVPIMOE TEPUTTMOELS OOV O TAPOYOS KATOLG VITN-
pECiOG TPETEL VAL YPEDVEL SUVOUIKA TOVS ¥PNOTEG TNG AVAAOYA LE TNV B€om Tovg OTaV TNV
xpnotpomolovy. o wopaderypa 1 ¥pEmoN Yo TV XPNOUOTOINGeN VOGS SPOLLOV aVAAOYO.
HE TOL YIAMOUETPA T OO0 OLOVVEL O YPNOTNG UTOPEL VA, Yivel duvapikd vToioyilovTag ta
GUVOMK( YIMOUETPO TTOV SLEVVCE KOl YPEDVOVTAG TOV AVAAOYA.

2.4 Amnmtiyogig pog that@oppog yo LBS
AveEapTTeg ¢ Katnyopiag oty onoio avikel pio Y npecio Baciopévn oty o,

VIAPYOVV OPIGUEVA ETOVUNTE YUPOKTNPICTIKA TO OOl OV TANPOVVTOL OO TV TAOT-
Opua avATTTVENG aVEAVETOL 1] ATOSOCT] KOl 1] ¥PNOTIKOTNTA TG LN peciag [11]:
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* Ave€optnoio amd v KivnTi] 6vokev): H yprion g vanpeciog npénet va eivon
ave&aptn amd 1o €id0g TG KvnThg svokevnc. Ilpénetl va pmopet va ypnoyLorou-
Oel og éva gupl PACUO GLGKEVOV: KIVITA TNALQ®VA, CLGTAHHLATA TAOT YN oNG, PDAS,
@opNTovc voAoyloTég K.a. [Tapdro mov o1 vanpecieg mov givor eaptnuéveg amd
TNV VAOTOINGCT TOV LMKOD, YPTCLULOTOL0VY KAADTEPO, TOVE VITAPYOVIES TOPOVC, OEV
TapéYovv TV amartovpevn eveéia otav yperdletorl vo tporomomOei N vo avapfabd-
otel o vanpecia kot teplopilovv Tov apliud Tov YPNoTOV TG VINPEGINS LOVO
GTOVG KATOYOVG TOV GUYKEKPLUEVOD DAIKOD.

H gpoppoyn mov avartdéope Paciletor otny mhateopua Google Android. H what-
@OpULO VTN TOPOTL OV Eival TANPOC aveEAPTNTN ATO TV LAOTOINGT TOV VALKOD,
vrootnpiletar amd Eva upl PAGHO KIVITOV GLGKEVAOV 01 0TTOIEG TANPOVV TIG OO~
TNOELS TNG, TOPEYOVTAG VO EVOIAUESO OTPOL apaipeong peta&d g LBS kat tov
VAKOD TNG KIVITNG GUGKELTG.

* AmM dwumpocsoneia ypiot: H dampoconsio g epapuoyng LECH TG omoiag
OAANAETIOPOVV 01 YpNOTEG TG TPEMEL VAL £ival OGO Mo amAr yivetal, apol apevog o
ypPNoTNC Tpémel va Bempnbel 0Tt dev €xel TPOTEPN EUMEPiR GTNV YPNON AVAAOY®OV
EQOPLOYDV KOl APETEPOV UTopEl va ypetdleTon va, TV ¥PNOUYLOTOUCEL KATW omd
TEPLOPLOTIKEC GLVONKES (.. 0ONYDVTOG).

Avt 1 anaitnon AednKe VTOYN KATA TOV GYESAGIO TNG EPAPUOYNE AVTAG TNG O1-
TAONOTIKNAG epyaciag. H dwampocwneio ypfotn givatl 660 To avtd-ene&nynuoTiK
YIvETaL e XPNOT YPUPIKDY, EVD YPNCULOTOLOVVTOL Ol KOWEC GLUPACES oTNY Agt-
TOVPYiQ TOV TAKTPOV TNG GLOKEVTG (7). TO TANKTPO menu Tng cVoKELNG Ha -
Qavicel Evo menu pe Tig SuVaTEG EVEPYELEG OTIMG Ba TTEPipevE 0 ¥pNoTNG).

* Elaytotomoinen g arooTorS 0£00UEVOV SLOUEGOD TOV SIKTVOV KIVIITIGS T1)-
repoviog: ITapdtt ot ToyvTNTEC LETASOONG SLOUESOV TOV SIKTVOL KIVIITNG TNAEQP®-
viag éxovv avéndel onuavtikd pe tig véeg texvoroyieg (UMTS, GSM, GPRS) mov
avamtHyOnKay, T0 KOGTOG TG ENMKOIVMVING OTOTEAEL VO CLAVTIKO TAPAYOVTO, TOV
npémnel va ANedel vToy” Ko omoiog dev glvar apeintéog. Apa yio dwotnpnbei to
KOGTOG YPNOILOTOINCNG TNE VANPESING O YOUNAG ENITEDA TPEMEL VA, ATOPEVYETOL
GOKOTN 1| TEPLTTY| ATOGTOAT SESOUEVAOV SIAUEGOV TOV OIKTVOV KIVITHG TNAEPOVING.

H gpappoyn avtig g dmhopatikng epyociog dev Paciletar oto diktvo KivnTig
TNAEP®VING YLOL TNV TPAYUATOTOIN O TG EXKOV@Viog Le Tov e§vmnpetnth. H emt-
Kow@Vvia TpayHatoroteitol Slupuéson e Tpocacng 6to AladikTvo 1 omoio Uro-
pei va yivel pe dtdpopoug tpomovg (my WiFi). Akdpo OU®G Kot 6TV TEPINTMOT TOL
N mpdcPacn oto Aladiktvo Paciletor oto diKTLO KIVNTHG THAEPOVING TO TPOTO-
KOAAO ETKOWVOVIAG TTOL YPNCULOTOLEITOL Y10 TV LETOPOPE OEGOUEVMOV UTOGTEALEL
NV EAGLoTN duvat] TOGOTNTA OEGOUEVEOV Yo TNV AELITOVPYiD TG LANPECING.

* OAOKMPOGT TOV VTAPYOVCAV VANPECLOV ALHOIKTVOV: MePIKEC VANPEGIES TOV

npocpépovtar and LBS eivor dn viomomupéveg og vanpeoieg Awadiktoov (m.y.
IIimpogopieg 0dikng kivnong). 'Etol dev givarl avaykaio n avdrtuén avtov tov
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VINPESIOV Ao TNV apy]. AvTIfETOG PTopodv vo. oAoKANPp@BOohY o1 VITaPYOoVoES
vanpecieg Atadiktdov oTig avantvocopeves LBS.

H epoppoyn mov avantucoeton 6ta Aol VTG TNG SIMAOUATIKAG EPYOCTOG Y10
TOPASELY O OVTL VO DAOTOUOEL KATOLO DI PESTH TAPOLGIoonG TG BE0MG YPNOLLLO-
motel tnv o vdpyovca vinpesio Google Maps.

* Yynin owbeoipétnta TG vanpeciog axkopa kol o€ vynin &tnon: Mo LBS
mpéneL va. ivar Stab€otn omoladnmToTe Ty . AVTO GNUAIVEL OTL TPENEL VAL UTOPEL
va gEumnpetel ATNGELS Yo eEVTNPETNOT KATO 0md 0mo1EGONTOTE GLVONKES OKOLLOL
Kal otav 1 RTNon eivat VYNAN.

* Enmexkracwpétnra: H doprn g d1acivdeons Twv eEVmnpetntav TG vanpeciog tpé-
melL va. givor T€To doTe Vo Umopet va enektadel 0KoAa, xwpig OLmG va, vITdpyovy
OMNUOVTIKEG OTDAELEG OTIV ATOS0GT) TOV OAOV GLUGTNLLOTOG.

H doun tov S10KOUGTOV TNS VINPESING TOL OVUTTUGGETOL GTA TACIGLO CVTHG TNG
MMA@UOTIKNG gpyaciog eival TANP®G EXEKTAGIUT apov dev TibeTOL KAVEVAG TEPLO-
PIGLOC 6NV dOUN TNG O106VVIESTG TV EELANPETNTAV, ATAL TPOTEIVETAL £VO, TP®-
TOKOAAO EMKOVMVIOG PETAED TNG EPAPUOYNG TTOL TPEYEL GTIV KIVITI] GUGKELT Kol
TV dakopotdv. H viomoinon tov mpmtokdAlov awtod prmopel va kpOPel omota-
dNToTe dopn S10GVVIESTG ATO TTGM TNG.

* Xaunio Koéotoc: H vinpecio npénet va pmopel va mopéyetor pe youniod K46toc.
Av16 copmephapavel TOGO T0 KOGTOG AELTOVPYIOG TV EELANPETNTAOV, TO KOGTOG
NG XPMNOYOTOINGNG, TO KOGTOG GLVTINPNGTG KOl TO KOGTOG avoBabuong.

2.5 IoTIKOTNTO — ACQALELD — AVOVUONIW,

Me mv avantuén tov Yanpeowdv Baciopévov oty <o, mopd Ty ypnopdtra,
TOVG, AVaKOTTEL Eva B0 NOKNG PUCEMS, N ACPAAELN TOV TPOCOTIKMV OEGOUEVOV TOV
xpnotov [12]. H wavdtra tov mpocdiopiopon g B€ong evog ypnotn LG LINPECTNG
KoL 1 omokdAvym TG BEomng Tov € Tpitovg, Y®PIc TNV HIAPEN GUPOS OPLOUEVOV KAVOVOY
TPOPVALENC TOV TPOCHOTIKAOV GTOLXEI®V, UTOPEL VO 0ONYNGEL GTNV TANPT KATOYPOPT TOV
SpOCTNPLOTHTOV KOL TV KIVIGEDY TOV, YOVOVTAG £TGL TNV OIOTIKOTNTO KOl TNV OVOVULLI
Tov.

INo tov mapoamdve Aoyo mpénet va propel va tebel éva GUVOAO KavdvmV yio va oplo-
0enBei n opBN M pun ypvion g TANpPoPopiag BEong Kot va cuotadel KATO10g 0pyovIoUOG
0 omoiog Ba Ppovtilel Yo TV EQOPLOY ALTAOV TV Kovovav. Hon otig Hvopéveg IToAt-
teieg 10 2003 pe v voypaen tov “CAN-SPAM Act” 160nke ekTOC VOLLOL 1] AITOGTOAN
SLOLPNLUCTIKOV PINVOUATOV GE KIVITEG GUOKELEG YWPIg TNV pNTi AdE0 TOV TEALKOD YP1-
ot [13]. [eportépw ekTOC amd To NOIKS OELA TIG AGPAAELNG TV TPOSHOTIKMOV dEGOUEVMV
VIAPYEL Ko To TeYVOAOYIKO. To onpa aviyvevong 0éong umopel va givol Ttposfdaciyto omd
OTOLOVONTOTE OTTMG TO oNpo. Tov GPS 1 va vdpyel KATO10¢ TEPLOPIGLOC KPLTTOYPOUPD-
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VTOG TO GNUA OTT®G TPOKELTAL VoL Yivel e To cvotnuo Galileo 1 pe to avdioyo “Selective
Availability” mov ioyve péypt tov Mduo tov 2000 yio to GPS [14][15].

Eniong o1 mAnpogopieg Béong mpémel va S1acPAAIGTEL OTL KPLITOYPAPOLVTOL OTOV
TPOKELTAL VO, OTOGTAAOVV Y10 Vo amopeLyBel omoladmote TPoomadelo VTOKAOTNG TOVG.
H amoBnkevon toug mpémetl va yivetal o€ acpareig facelg 0ed0UEVMV 01 0TOiES Eival TPO-
OTOTEVUEVEG 0O avemBOuUN TN TPOGPOoT GE AVTEG.
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Kepdiawo 3

Teyvoroyieg Aviyvevong Ofong

3.1 Global Positioning System

3.1.1 Ewoayoyn

To Global Position System 1| GPS amotelei £va cOoT O EVTOTIGHOL BE0MC TO OO0
avantoyOnke omd to vrovpyeio apvvng tv Hvopévav Molteidv g Apeptknc. [a v
Aettovpyio TOL YPNGIHOTOLEL Vol cUVOAO 24 péypt 32 SopvEOpmV Ot omoiot LeETOdidoVY
akp1pn oNUOTO LIKPOKVLUAT®V Ta ool emtpémovv otovg dékteg GPS va kabopicovv tnv
TpEyovca BEoM TOLVG, TV TPEXOVGA MPA, KL TV TPEXOVGO TAYVTNTA TOVG. To GHVOAO TV
dopupopav dayelpiletar amd v Mok aeponopio Twv Hvopévav TToAteidv aAld
o GPS pmopel va ypnoponombel kot amd amhovg moditeg yio oA aviyvevor g 8€omng
Tovg. [20].

"Evag 6éktng GPS vroroyilet tnv tpéyovca E6M TOL LETPOVTUG TPOGEKTIKE TOVS YPO-
vovug apiemv TV onuatov To omoia otéAvovtal omd toug GPS dopuvpopovg. Kdbe dopu-
0OpOG LETADIOEL SLOPKMG UNVOLOTO TOV TEPLEYOVY TANPOPOPIa. Yo TV akpP| dpa 0o-
GTOANG TOL UNVOUOTOG, Yol TV axpip 6Eon Tov TV OTLYUN TG OTOGTOANG, Yo TNV G-
VOAIKT] KOTAGTOGT TOV GUGTHUATOG KO Y10, TIG TPOYLES OAMV TMV VITOAOUT®OV S0PLOOP®V.
O 3éKTNg HeTpdet Tov Xpovo ToL ypetdletal KABe oNpa Vo TACEL GE 0VTOV Kol VITOAOYILEL
v andcToon ToL and Kabe SopuEoOpo. LT GUVEXELW e TNV YEOUETPIKN 1EBOdO TG Tp1-
yovomoinong (triangulation-trilateration) cuvovalovtol avTég ol LETPOVIEVES OTOCTACELG
He 15 B€c€1g TV dopLPOP®V Yo Vo TPoGdloptoTel N axpPnig BEon Tov déktn. H Béom
mapovctaletol gite VIO TV LOPEN KIVOOUEVOL YAPTT, EITE LTO TNV LOPPT YEOYPOPLKOD
TAUTOVG KO YE@YPOUPLKOV UNKOVG KO LEPTKEG POPES YEDYPOUPIKOD VYOLETPOL. [ToAlol 5é-
KTEC UTOPOVV VO DVITOAOYIGOLV Kot EMUTAEOV AmOPPEOVTEG TANPOPOpieg Omc 1 d1evBuvon
KoL 1 To0TNTO PAcEL TOV aAloydV BEomc.

Tpeig dopuveodpot paivetrar ot Ba ftav apketol yio Tov vwoAoyiopd g B€ong. Opwmg
£€va, LIKPO GOAALLO POAOYLOD, OEGOUEVIIG TNG LEYAANG TOYVTNTOS TOL POTOG LE TNV OToia
Ta&1OELOVV TAL GTLLOTOL TOV GTEAVOVV 01 S0PLPOPOL, GUVTELEL 0 PeYOAa cQUALOTO TNV
0éom. ' Tov Adyo avtd 0 SEKTNG YPNOYOTOLEL KOt £vaV TETAPTO S0PLEOPO YO VO VITO-
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AoYilel eKTOGC MO TIG TPELG YOPIKEG OLOGTACELG KOl TNV O1A.0TACT] TOV YPOVOD TPOKELUEVOD
va gival g B€omn va d1opBdvel To porot Tov.

[Mapoio Tov T€00ePLg SOPLEOPOL ATALTOVVTOL Y10 TNV KAVOVIKN AElTovpyic TOV Gu-
OTHLLOTOG, GE EWOIKEG TEPUTTMGELS LITOPOVV VoL ypnoporonBodv Aryodtepot. Av pia omd Tig
UETAPANTEG TOV GLGTIHLOTOC ELvOL ON YVOGTY (Y10 TapadELy Lo Vo, TAOL0 1) EVOL 0EPOTAGVO
pumopet va yvopilel 1o vyopeTpo Tov) Evag dEKTNG pmopel vo tpocdtopicel v B€om Tov
YPNOLLOTOLDVTOG LOVO TPELS d0pLPOpOoVS. Mepikol dEKTEG UTOPEL VO YPNOUYLOTOLCOVY
TEPATEP® OTOLYEIN 1) VTOOECELS Y10, VL SDGOLV pial KATMG XEPOTEPN eKTipnom TG 0€omng
otav etvat opotoi Ayotepot amod T€ocepic SopuEAOPOL.

3.1.2 Aopn tov GPS

To GPS anoteleiton amd tpio Pacikd Tunpata. Avtd givar to Tunpo AleotipoTog, To
Tuquo EAEyyov kon to Tpunqpo Xpnot [21].

Tunpo S106THRETOS

To Tunpa 106 TAHATOG OTOTELEITAL OO TOVG SOPVEOPOVG 1| SLUGTNUIKA OXNLOTO GTNV
oporoyia tov GPS. Ot dopveopot avtol meprpépovtal yOpw amd TN Y1, HE OKTIVO TTEPL-
oTpoPNG 26.600 km, kot oAokAnpdvovv 300 TEPLPOPES G Ui aoTPikn NUépa. O apyikdg
oyedaondg Tov GPS anaitovoe 24 SacTNUIKE OYUATO, OO OKTD GE TPio SIPOPETIKE
KUKAMKG TpoYLoKd emimedo. TNV GUVEYELD TO GUGTNUO, TPOTOTOONKE LotpalovTag ToVg
d0pLPOPOVG o€ TEGGEPIG 6€ KABE Eva amd Ta €61 O10POPETIKG KUKAIKA TPOYLOKA ETITESQ.
To Tpoylakd emineda TV S0PLPOPOV EYOVYV KEVTIPO TNV YN KOl OEV TEPICTPEPOVTOL OE
oyxéon pe Tovg amhaveig aotépec. Ot TpoylEg aVTEG eival SLOUOPPOUEVES £TGL DGTE Va. Ei-
Vot opaTol TOLVAGYIGTOV 6 S0pLEOPOL ATTO OTOLOINTOTE GYEGOV oNUEI0 TN YNG. ATO TOV
Madptio Tov 2008 mpootébnkav dArot 7 dopupodpotl wote vo PerTiobdel  akpifeia TV
VRIOAOYIGH®Y. Mg v avénon tev dopueopmv GALAEAY Kol Ol TPOYIEG TOVE OE LI OVO-
potopopen didtaln £tol mote va fertiwbei n alomotio Kot 1 dSrefecdTTO TOV GVGTH-
LOTOG GE OYECN LE Lo OPOWOUOPON OtdTasn, o€ mepintmon émov moAlaniol dopvpdpot
OmoTLYYAVOLV.

Tunqpa eréyyov

To Tunpa eAEYYOL 0mOTEAEITAL OO V0L GUVOAO GTAOUMV Kol KEPULDY LLEG® TOV OTOI®mV
eréyyeton ) opOn Aettovpyia Tov cvoTHRaTog [22]. Ot TpoYLES TV S0pLPOP®V EAEYYOVTOL
and v agpomopia twv Hvouévav IoMteidv pécm otabudv tapakorovdnong. Ot otabd-
poi mapokorovdnong Bpickovral 611G mapaxdto teployés: Hawaii, Kwajalein, Ascension
Island, Diego Garcia, kot Colorado Springs. Extdg amd tovg otafpovg mapakorobnong
o1 omoiot avikovv oty aepomopia Twv Hvouévav IloMteidv, Asttovpyodv kot otaduol
mapakoAovdnong vio v enonteio Tov National Geospatial-Intelligence Agency. ‘O\eg
o1 mAnpoopieg aviybevong Tov dopLPOP®V GTEAVOVTOL GTOV KEVIPIKO oTaOUO EAEYYOV
otV agpomopikn Bacn tov Schriever. O kevtpikog otabudc emkotvovel pe kabe dopv-
@OPO GE TAKTA YPOVIKA SLOGTILLOTO GTEAVOVTOS O10pBDGEIC GTOVG dOPLPOPOLG (YPNOILO-
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TOWDVTOG EMiYELES Kepaies o1 omoieg Ppiokovral otig meproyéc: Ascension Island, Diego
Garcia, Kwajalein, ka1 Colorado Springs). Ot dtop8dceig cuyypovilouv o aToptkd porod-
Yo TV S0puPopaV (e oPdipa peptk®v nanosecond) kabdg ewiong Tpomomolohv Kot TNV
0¢om tovg. H alhayn Béong evog dopupdpov dev ival pia akpiPng otadtkacio GOUP®V
pe 1o mpdtvmo tov GPS. [pokepévov va aAAAEEL 1] TPOYLE EVOG SOPLPOPOVL AVTOC TPE-
TEL VO YOPOKTNPIGTEL PN-DYIMG £TOL DOTE 01 SEKTEC VO UMV TOV AAUPBEVOUY DTTOYN GTOVG
VTOAOYIOUOVE TOVG. XT1 CLVEXELD YiveTal 1 S10pBwon TG TPOYLAG TOL S0PLEOPOV KAl M
véa Tpoyld e€etaletar amd To £0apoc. Av givol 6T, 0 60pVEOPOG YapoKTNPIleTaL TAAL
VYIS Ko Pmopet va Eavoypnoiponomel amd toug SEKTEC.

Tunpa xpiietn

To tunqpa gprot amoteAeiton amd tovg dékteg GPS. Tevikd évag déktng GPS amo-
Teleltol omd o Kepaio, CUVTOVIGHEVT] OTLG CLYVOTNTEG TTOV EKTEUTOLYV Ol dOPLEOPOL,
évay déktn-emeEepyaotn, Evo VYNNG otabepotntag poAdt (cuvnbmg Evav KPUGTOAAIKO
TodovToTn). Mropel va meptiapfdavel emiong pio 000vn yia va mopEyel GTov Yp1oTH TAN-
pogopieg ylo TNV Bom, v TovTTa K.0. 'Evog déktne yapoktnpiletor amd tov apOud
TOV KavoA®V Tov. Andadn and Tov aplipod Tov SopueopOV oV PTopEel Vo TopaKoloLOE]
tavtoypova. Eniong unopet va meptiapfavet pio 16060 yio Stapopikéc dlopbmaoelg ypnot-
ponotdvtag o RTCM SC-104 format. [ToAhoi dékteg Exovv TV duvatdTnTa 0mobnKevong
mAnpoeopldv Béong oe Hiektpovikd Ymoloylot 1 GAAEG CUGKEVEG PN CULOTOIDVTAG TO
NMEA protocol.

3.1.3 Mnvopato Troynong

KdéBe dopupopoc petadidel cuveyms Eva unvopo Tionynong ota 50 bit/s [23]. Kdabe
pvope xopiletor oe mAaicwo o Kabéva amd ta omoia maipvel 30 devtepdienTa Yo Vo
petadobel (1500bit). H petddoon kabe evog amnd to mhaiota Eextvael axpiodg 6To AEmtod
KOl GTO UIGO AETTO OTMS VITOOEIKVIETAL GO TO OTOUIKO poAOL TOL KaBe dopvedpov. Kabe
mhaiclo mepEyel 5 vromlaicta kabéva pkovg 6 devteporéntwv Kot peyéBovg 300 bits.
Ka0e vromiaicio mepiéyet 10 Aé€eig Tmv 30 bits ypovikng didpketag 0.6 SeuTEPOAERT®V TO
Kaféva.

O Aééeig 1 ko 2 kdBe vomAaiciov mepiEyovv Tov id10 TOmO dedopévov. H mpdt
AEEN ovopaleton AEEN TnAepetpiog, vodekvieL TV Evapén TOL VITOTANIGIOV Kol ¥PNGCl-
pomoteital amd TOVG SEKTEG Y10 TOV GLYYPOVICUO e TO ofjua TAofynone. H devtepn AéEn
ovopdleror HOW (handover word) ko Tepiéyel TAnpo@opieg xpoviGHOD 01 OTTOIEG EMLTPE-
TOLV GTOV JEKTY] VO AVAYVOPIGEL TO VTOTANIG1O.

O AéEeig 3 péypt 10 tov vromhaisiov 1 mepiéyovv dedopéva ta omoia TePtypapovy To
50pLEOPIKO POLOL KaL TNV 6YEom Tov e Tov GPS ypovo. Ot AéEeig 3 uéypt 10 tov vromiat-
ciov 2 ko 3, Tepiéyovv TANpoPopies yia TV ephemeris, n owoia tepLEYel TANPOEOPies Yo
™V akpiPn TpoyId Tov dOPLPOPOL Kol TOV AKPLPN ¥POVO OmOGTOANG Tov unvopotoc. H
ephemeris avavedvetol Kabe 2 dpeg Kol yevikd eivar £ykopn yio 4 OPeS, PE PEPIUVA VO
avaveEMVETAL KAOE 6 MPEG G€ LN PVOI0A0YIKEG GVVONKES Aettovpyiag. O ypdVOC avAKTNONG
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g ephemeris givot éva onpoavtikd otoyeio KaBuatépnong yio TV TpATH aviyvevong 0é-
ong. Evd 1o vAiko yivetal 6A0 Kot o 1Kovo, 0 ypodvoc mov xpeldleTot Yo vo KAEWOMGEL GTO
onua gvog dopuPOPOL HIKPAIVEL, TAPOAL OVTA 1) ANYT TOV TANPOPOPLOV TNG ephemeris
yperdleton 30 devtepdienta (oTnV YEWPITEPT TEPITTOON) , AOY® TOL YAUNAOD PLOUOD pe-
Tédoong dedouévay.

To nuepordylo (almanac) amotedeitol and TANPOPOPIES Y10 TV TPOYLA KOL TNV KATA-
6T00MN KABE S0puPOPOL TOV GLGTILATOC, £VO. LOVOSPULPIKO LOVTELD KOl TTANPOPOPIES Yia,
v cvoyétion tov ypovov GPS pe tov UTC (Coordinated Universal Time). Ot Aéeig 3
péxpt 10 tov vromAaiciov 4 Kot 5 wepiEyovv £va véo HEPOC Tov nueporoyiov. Kabe miai-
o10 TtepiEyeL 1o 1/25 tov nueporoyiov, £1ot yperdlovton 12.5 Aemtd yio Tnv Ayn oAOKAN-
poL TOL MpEPoAOYiov amd Evav uoévo dopvedpo. To nuepordylo eEummpetel TOAATAOVG
okomovc. O mpdTog gival va fonbd oV avakTnon Tev opueop®V KATH TNV EKKivion
TOV OEKTY EMTPEMOVTOS TNV OMpovpyio piag AMotag opatdv dopuPopwv Paciopévn o€
amofnievpéves mAnpoeopies, evd yperaletar o ephemeris amd Kabe dopvedPO Yo TOV
VITOAOYIGHO BEOMC PN GILOTOL®VTAG ALTOHV TOV S0pLPOPO. L& TOMOTEPES GUOKEVES, 1) €A~
AEYM MUEPOAOYIOVL GE EVav KOVOUPYLO OEKTN TPoKaAoDGE LEYAAEG KaBVOTEPNOELS TPV
UTOPEGEL VO ODGEL TNV TPMTT £YKLpT B€oT, ETEON 1 AVIXVELGT TOV BOPVPOPOY NTAV UL
apyn Sadikacio. H eEEMEN 6T0 VAIKO ékave TNV SLOSIKAGTN AVAKTNONG T®V d0PLPOP®V
TOAD YP1YOPOTEPT, £TGL T U VIapéEN Nueporoyiov dev amotelel mAéov Bépa. O devTepog
6KoTHG TOL MepoAoyiov givatl va cuoyetilel Tov Tapayduevo ypovo and to GPS e o de-
Ovég mpotumo UTC. Tédog T0 npuepordylo eMTPENEL GE Evav SEKTT HaGg LOVO GUYVOTNTOG
va. 510pBdVEL TO 10VOSPUIPIKO GOAALLA TEPLEYOVTAG VO LOVOSPALPIKO LOVTELO.

Ohot 01 Sopueodpot ekmépmovy oTic dv0 1dieg cvyvotnteg, 1.57542 GHz (L1 signal) ko
1.2276 GHz (L2 signal). O déxtng pmopel va Eeywpioetl To onpo Tov Kabe dopudpov amd
Tovg voloinovg enedn 1o GPS ypnowomnoiei pua texvik CDMA (Code Division Multiple
Access). [Iptv v eknopnn oto pivopa thonynong npootifevror 2 PNR axoiovbiec mov
ovopalovton Coarse/Acquisition code (C/A) kot Precise Code (P), o dopvpopoc diaplop-
QmVEL TO TTopoyopeVo punvopo pe éva L-Band @épav onpa dnpovpydviog éve oo dtev-
pLUEVOL PdouaTog To omoio Kot ekméumetatl. O kabe C/A kmdkdg eival PLOVAIIKOG Kot
VAOTOLEL TOV PUNYOVIGUO TTOV EMITPETEL TNV Avayvdplon Tov Kabe dopuedpov. O P kmdi-
K6¢ elval cLVNBWOE KPLTTOYPAPNUEVOC KO YPTCLLOTOLEITAL OO GTPUTIOTIKEG VINPECIEG
povo.

3.1.4 Ewoyoyn otov vroroyiopod 0¢ong
Ymnohoyiopog 0<ong yopic cpdipata

g aUTAV TNV TOPAYPUPO TPOKELEVOL VO, EEETAGOVLE TO TG AEITOVPYEL £VOLG OEKTNG
GPS, n vmopén cpodpdtov Ba ayvondel. Xpnoyomoidvtag ta pnvopoata Tov AcpPavel
o7t TOVAYLOTOV TEGGEPLS OPATOVS dOPVPOPOLG, Evag 0ékTNG GPS pmopel va mpocdiopioet
TIG B€0E1g AVTAOV TV d0PLEOPMOV KOl TOV XPOVO TOV GTAABNKAY avTd To. pnvopata. Ot
GUVICTOOES X, Y, Z Kat t Tng BEong kat Tov ypdvov opilovton ©g [x4, yi, 2, t;] OmOL 1 givon
0 apuog TV dopLEOPOL Kot Taipvel v TN 1, 2, 3, | 4. Tvapilovtog Tov xpovo Tov
Mednke to pivopa tr;, o GPS déktng pmopel vo vtodoyicet Tov ypdvo petddoong, (tr; —
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t;) T0v. OePOVTOG 0TL TO UAVLLO TAEIBEYE LE TNV TOYVTNTA TOV POTOGC, C, 1] ATOGTAGT] TOV
diévuoe, p; pmopet vo vroloyiotel and tov tono: (tr; — t;)c. I'vopilovtog Ty andctac
HeTa&D Tov SEKTN Kol EVOG dopLPOPOL Kat TV BEom Tov SopLEOPOV, pumopel vo vToTedel 0Tt
0 8¢KTG Ppioketol TAVM oTNV EMPAVELN OGS CPAIPAS e KEVTPO TOV SOPLPOPO KOl AKTIVAL
mv amootoot. 'Etol o 6éktng Bpioketat Tvo 1 KOVIQ 6TV TOUN TEGGAPOV COUPOV.
2NV 100VIKN TEPITTMOT TOL dEV VTLAPYOLY GPOAUATA, O OEKTNG Oa PpiokeTal Thvw otV
TOUN T®V TEGGAPOV GPalp®dV. To oneia TOUNG TOV ETIPUVEIDOV dD0 GEALP®Y Ol OTOlEG
TEUVOVTAL GE TEPIOCOTEPQ OO £VO, GTUELD ATOTEAOVV KOKAO.

"Evoc kbKkAog kot po oaipo oTig TEPIoCOTEPEG TEPIMTAOGELS TPUKTIKOD EVOLOPEPO-
VTog TEUVOVTOL O€ 2 onpeio, av Kol Eival EDKOAN KATAVONTO OTL UTOPEL VoL TEUVOVTOL G
éva povo onpeio 1 og kavéva. H cwotr 86om tov 6éktn GPS givan avtd To onpeio topng to
omoio BpiokeTal £yyOTEPA GTNV EMPAVELD TNE YNG OV 0 OEKTNG PplokeTon KOVTA otV eml-
@avewo g yne. H cmot Béon tov 6ékn emiong eivon to onpeio topng o onoio Ppicketan
€YYVTEPA GTNV EMPAVELD TNG TETAPTNG GPOAIPAS.

yua 3.1: Awedidotarn Tpryovomoinon

Tpryovomoinon

O 1p6mOg VIOAOYIGLOD OV TTEPLYPAPTNKE TOPATAVED Be@PNTIKE amodetkvieTal Lodn-
HOTIKE LEG® TOV BE@PNLLOTOG TG TPLY®VOTTOINoNS. Oewpovpe TiG EEICADGELS TPLOV GPIL-
pav. o va. amlomotcovie TOVG VTOAOYIGHOVS, EQOUPUOLOVLE TEPLOPICUO ®C TPOS TNV
Béom 1oV KEVTPOL TV CEUPAV Y®PIc PAAPN ™G YevikdnTag. YroBétovpe 0Tt Kot ot
TPEIC oPaipeg Exovv KEVTpo oto emimedo z=0. H o £xel kévipo v apyn tov afovav,
1 0e0TEP £)EL KEVTPO TAV® oTov GEova TV X. Elval duvatdv va petacynuoticovpe Kabe
GUVOAO TPLDV JOGHEVMV CNUEIOV DGTE VA IKAVOTOLODY 0LTOVE TOVG TEPLOPLGLLOVG, Y10l VO,
Bpovue to onpeio TOUNG, Ko OTIV GUVEYELL VO AVTICTPEYOVUE TOV LETOGYTLOTIGHO Y10
va fpovpe 10 onpeio TOUNG 6TO apPyLKd GOGTNLO CUVTETUYUEVOV.

O1 ££100D0E15 TOV TPLOV COAPDV:

r%:x2+y2+22
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rs = (v —d)? +y*+ 27,

ri=(z—i)*+ (y—j)°+2°

[pénet va Bpovue éva onueio (X, y, Z) T0 0moio KAVOTOLlEL KOt TIG TPELS EEI0MOELC.
Apyikd apoipovpe v devtepn e€lcmon amd TV TPAOTN Kot AOVOVUE MG TPOG X:

r? —r2 + d?
2d
Bewpovue 0Tt 01 0V0 TPATES CPAIPEC TELVOVTUL GE TEPLGGOTEPA 0 £va oMEia, Kot
é¢tord-rl <r2 <d+rl. Xg aqvtv v mepintwon avtikodiotdvrag oty e€icmoon g TpdT™S
oaipag maipvovpe TV e£iocmon evog KOKAOD, 0 0o10¢ €ival 1) AVoT Yid TV ToUN TV 500
COOPOV:

xr=

oo (r{—-ri+d?)?
4d?
Avtikafiotmvtog:

y2+z2:r%—x2

otV e&lowon g Tpitng oeaipag Kot AOVOVTOG G TPOG Y £YOVLE TO UTOTEAEGLOL:

r%—r%—x2+($—i)2+j2 :r%—T§+i2+j2_zx
25 25 J

y:

Thpa £xovTag TIC X Kol Y CUVIETAYUEVEG TOV ONUEIOV TOUNG, LITOPOVLE OTTAG VO OVOLdLo-
td&ovpe TV e&lowon Yo TNV TPOTN GPOAIPA £TGL OGTE VO, BPOVLE TOV TOUTO YL0L TNV GLVTE-
TAYUEVN Z:

2 _

z=dy\/r} — 2% —y?

‘Etot €yovpe kan Tig TpElg ovvtetaypéveg g Aong. Eneldn n z pmopetl va etvon Betikn
N apvntikn teTpayovikn pila, stvor duvatov va €ovpe undéyv. o 1 660 ADGELC Yo TO
TPOPANUA.

3.1.5 IIponypévog vmoroyiopog 0éong
Ynohloyiopog 0éong pe cpaipato

‘Eoto o1t b cupforilel 1o cedipo poroylov, dSniadn v mocdTNTo KATH TV OToio
T0 PoAOL TOL déKTN glvar ypovikd wicw. O déxtng GPS €yl téooepig 0yvdGTOUGS, TIG TPELG

ovvioThoeg ™G BEong Tov dékTn Kot 10 oPdipa poroywod [x,y, z, b]. Ot eElodoelg Twv
oQop®V 5idovTol amd ToV TOTO:

(¢ =2+ (y —y)? + (2 — )2 = ((tri + b= 1;)¢)%, i =1,2,3,4
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AMN o xpriown Lopon Yoo avtég Tig eélomoetg divetan av Bécovpe: p; = (tr; — t;) c.
Tote 1 e€lomoerg yivovra:

pi=(r =)+ (y—yi)2+ (2 — z)2 —be, i = 1,2,3,4

ADO amd TOVE CNUAVTIKOTEPOVG TPOTOVE VIOAOYIGLOV TNG 066N TOL dEKTN Kal TOV GPAA-
patog poroywod eival (1) tpryovonoinom kot (2) moAvdidotatol vroloyicpoi Newton-
Raphson.

* O déKTNG umopel va, YpNOYLOTOUCEL TPLYOVOTOINGN KOl €V cuveXEin aptOunTIKn V-
peon pilag pag didotaons. Me avtiv v uéBodo ypnoLoTolEiToL TPLY®VOTOiNoT)
YL TV €VPECT] TV CNUEl®Y TOUNG TPV ceapdv. Ta onueio ToUng TOV TPLOV
cpapdv umopet va givai 0, 1 1§ 2 onpeio. XT1c GuVHOELg TEPMTMOELS TOV TO, GNUEL
TopnG glvan 6v0, 1 Aon Tov Ppicketar YYOTEPO GTNV ETUPAVELD TNG CPAIPAG TOV
avTIoTOLYEL 6TOV TETAPTO doPLPOPO emAEyetat. H emipdvela g yng xp1oonotei-
T pepkEg opég oty Béon g téraptng ooaipog. To ocpdipa poroylov, b vro-
Aoyiletal g cuvAPTNON TG OTOGTACNG THG AVONG OO TNV EXLPAVELD TNG CPAIPOG
OV AVTIOTOLYEL GTOV TETAPTO BOPLPOPO. XPNGIULOTOIDOVTOG TOV YPOVO PUCIoUEVO
GTO CQAALO POAOYLOD TTOL VTOAOYIOTNKE, VEEC GPaipeg vmoAoyilovtal kot 1 di-
dwacio emavarappaveror. Avti n eravainyn cvveyiletor péypt 1 andcTooT and
TV Ao NG TPLY®VOTOiNoNg va. vl apKeTd KOVIQ oTNV EMOAVELD TNG COAIpAG
OV AVTIOTOLYEL GTOV TETOPTO SOPLPOPO.

* O 3ékng umopel va ypnoonomoet Kamola mtolvdidotatn pnébodo evpeong pilog
onmg n uébodog Newton-Raphson. I'pappikonolel yopm amd o TpoceyyioTIKy
Aoon,

[x(k),y(k), 2k) b(k)]

otV k-0 emavAAN YT, KOl GTIV GUVEXELD ADVEL TEGGEPLS YPALIIKES EELOMGELS TOV
mapdyovtol amd Tig devutepoPfabuieg eEIGMOGELS Y10, TOV VTOAOYIGUO TOV

[p(BHD) (D) (k1) (1))

Ot aktiveg etvar peydiec Kot £T61 01 EMPAVEIEG TV GOPALPMY UTOPOVV Vo, Bempn)-
000V eninedeg. Avtn 1 Bedpnomn propei va Kavel TNV exavoinTTiky nébodo va ov-
YKAVEL TOAD YpYOpa oTNV TEPITTMGT TTOL TO b €ival KOVTd oTNV GOOTNH TN Kot
0l KOPLeg aAAUYEG GUVTEAOVVTOL OTIS TIHEC X, Y, Kot z. Otav 6pmg 1o b adAalet
onNUavTIKd, 1 oOyKAon tng pebddov dev givarl ypriyoprn. Avti n wbavi Toydmra
oVYKMoNG TG LeBOSoV amoTelel TO KOPLO TAEOVEKTNLLOL TNC.

Hopandve ond 1€66EpLg SOPLPOPOL UTOPOLV VO PN GILOTOLOVVTAL OTOV givor Stobé-

oot 'Etol mpokintel éva cuotnua e£lo®@oemv mov dgv el LOVadIKN ADGT Kol TO 0Toio
nmpénel va Avbet pe v pébodo ehayiotav TeTpaydvmv 1 Kdmoo Tapdpod TEXVIKN. Av 6Xot
o1 opaToi 60pLEAPOL YpNoLLoToM OOV, To ATOTEAEGHATO, EIVAL TAVTA TOVAGYIGTOV TOGO
axpiPn 660 axpPn Oo HTaY To ATOTEAEGHOTO OV (PTCLULOTOIOVTAV Ol TEGGEPIS KAADTEPOL
50pLEOPOL 1 aKOLLO TEPIGGHTEPO.
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3.1.6 IInyéc oeaipotog Ko mapepforov
Awgooon Tov Xeaipartog Métpnong tov Xpovov Avddoong

H 0¢om mov vroloyiletar amd tov déktn GPS mpoarattel yvdon g tpéyovcas dpag,
™G 0€omg Tov S0PLEOPOL KOl TNV HETPOVLEVT KABVGTEPNOT TOV AQUPOVOLIEVOL GTLLOTOG.
H akpipea 0éomng e&optdtar kuping otny BEcm Tov dopuPdpov Kkatl otV Kabvotépnon Tov
ONUATOG.

INa vo petprioet v kabvoetépnon, o SEKTNG cvuyKpivel Tnv akoiovbia bits amd tov
S0pLEOPO LE UI0 ECOTEPTKE SNULOVPYOVLEVT EKDOYT] TNG. ATO TNV GUYKPLOT] TOV 0VOd®V
Kot TV KaBo6dmv TV 600 TaAN®Y KaTd TG evailayis Tov bits, Ta cOyXpova NAEKTPOVIKA
GTOLYElD LTOPOVY VO, LETPTICOVY TNV dpopd PeTalld twv 000 onudTomv pe akpipelo me-
pimov 10 nanoseconds ywo tov C/A k®dwka. Apov ta onjpate tov GPS dwdidovron pe v
TayOTNTA TOL PMTOG, AVTO TO GPAALN OTNV UETPNON TNG YPOVIKNG KaOLGTEPNONG AVTL-
OTOLYEL G GOAALLN 3 TTEPITOV UETPOV GTOV YMDPO.

H axpipela g 0éonc pnopet va fertiwbdel ypnoyomoidvrag éva ofjpa P vymidtepng
ouyvottag. ‘Etol pmopet va emtevyBel axpifeto g tééng tov 30 ekatootdv. Ta od-
Hato AOY® TV NAEKTPOVIK®V gival pua omd T ToAAES attieg vofdbonc g axpifeiog
omd avTd oL Paivovrol otov mivaka 3.1:

IInyn Zedipotog Zpaipo
Ypdipato lovoopopog +5m
Ypdipato otnv Ephemeris +2.5m
Yeaipato poAoyod dopuPEOPOL +2m
[Mapapdpewon mtorlorlov povoratidy | =1 m
Yopaipata Tpondoparpag +0.5m
ApBuntikd Zepdipoto +1m

[Tivaxag 3.1: Zpdipato GPS

YQaAnoTo AOY® TS ATHOGCPULPOS

H avopotloyévela 6T1g atpocpaipikég cuvinkeg ennpedlel Ty TayOTNTO TOV GNUATOV
GPS kabo¢ avtd mepvave S10UEGOL TG YAVNG ATHOCPULPOS, EWOIKAE JOUEGOV TNG 1OVO-
opopoc. H d16pfwon avtdv tov ocpoipdtev anotedel Tpoxkinon yio v Pertioon g
akpipelag 0¢ong mov mapéyet o GPS. Ta cedipata avtd etvon pikpodTEPA GTOV 0 dOPLPO-
po¢ PBpioketatl akpiPdg amd TAvem amd TOV dEKT Kol YivovTol LeyOADTEP OTAY O SOPLPO-
pog Ppicketar kovtd otov opilovta, kabdg 1 dtadpour Tov dtavHEL TO G O10 LEGH TNG
aTpooeopag ivat peyardtepn. Otav n exktipumpevn BEon Tov déktn eival yvoortn, £va pa-
Onuatiko povtédo pmopei va ypnoiporoindei yio tTov vroAoyiopd kot tnv S1opB®en avTOV
TV AaOdV.

H vypacia otV tportdcpaipa emiong mpokaiet pia petafinty kabvotépnon, n oroia
TPOKOAAEL GOAALATO TOPOLOLN LLE TV LOVOSPULPIKT KOBVoTEPNON. AVTA TOL GEAALLATO, Ei-
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VoL TEPLEGOTEPO TOTIKE Kot AAAALOVY TOAD 7O YPTYOPO GO TOL LOVOSPALPIKA GCRAALOTAL,
KATL TOL KAveL TNV axpiP] pETpnon kot S10pHwaon Tovg TOAD 1o SVGKOAN Ad OTL Yio TNV
510pHGN T®V 10VOSPULPIKOV COUALATOV.

Me T1¢ aAlay€C 6TO LYOUETPO TOV OEKTY OAAALEL  KaBvoTEPTON KABNDC TO OfLa dlai-
vieL peTafaAropeVOL peyéBoug dtadpoun SUUEGOL TG ATUOGEUIPAS. ATO TNV GTLY LT TOL
0 0éktnc GPS vroAoyilel To LVYOUETPO, 0VTO TO GPAANLA EivOL GYETIKA aAd Vo d10pOmOEL.

YQaipnoTo AOY® TOAITAMY SL0OPOROV

Ta. GPS ofjpata propodv vo ennpeactovV amd TOAUTAES S10dPOUES, OTOV T Po-
100N UATO, OVOKAMVTOL 0O TO £60POC, KTipla, Qopdyyla, KAT. AvTd To Kadvotepnuéva
GNLLOTO UTOPOVV VO TPOKAAEGOLV peimon g axpifelag. Eva mAn0og teyvikdv govv ava-
nTuyOel Tpoxeévou va d10pBmBovv avtov Tov £idovg Ta cpdipata. [ peydieg kKabvote-
PNOELS TOAMOTADY SLOPOUDY, 0 dEKTNG UTOPEL OO LOVOG TOL VO, AvayvepiceL To Kabv-
oTeEPNUEVO onpa Ko va To amoppiyetl. To pikpotepng KoBuoTEPNONG GLATA TOAAATADY
S10dpopdV gival SVGKOAOTEPO VO PIATPOPICTOVV YLOTL TAPEUPAAAOVTOUL LLE TO TPOYLOTIKO
onpa. [ va amopprpbovv pikpdtepnc kabvotépnong onpate TOAAUTAGY S100pOUGY TOV
OVAKADVTOL 0O TO £50UPOGC, LTOPOVV VO, YPNCLLOTOM OOV €101KEC Kepaieg. Tétolov gidovg
oQAApOTO glvar TOAD AydTEPO GNUAVTIKG 6 Kivobpeva oynpata. Otav 1 kepaia Kveitat,
01 YEVIEIG AMGELG TOV TTPOEPYOVTUL OTTO OVUKADLEVE, GTLLOTA OTTOTVYYAVOLV VO GUYKALVOUV
o€ avtifeon e TO TPAYUOTIKO GTLQ.

Emiektuc) dwobeorpotnro

To GPS cvuneptrappdvet pua (pog to Topdv amevepyomomuév) dSuvatodTnTo 1 oToia,
ovopdleron emhextikn Sbeoudra (Selective Availability) ko 1 onoia TpocOétel oko-
T, YPOVOUETAPANTE c@aipata TG TaENG 1éExpt kot tv 100 pétpaov oto GPS onua 1o
omoto givan dnpocing erevdepo mpog ypromn. O 6KomdS AVTHG TN SVVATOTNTOS NTAV 1) UN
wavotnTa ypnong tov onpotoc GPS and gyfpikode 1 moAitucovg d€KTeg Yo axpifn kabo-
dMynon oTAK®V GLGTNUAT®V (T.). TUPAVAIK®DY GLOTIULATMV).

To opdApoto TG EMAEKTIKNG SIUOECIUOTNTOC OTNV TPAYLATIKOTNTO Elval WYeLdOTL-
yoio Ko SnpUovpyodvIol omd £vay KPUTTOYPAPIKO aAyOplOLo e Ty (pror evog KAEWD100
70 omoio eivan TpooPacipo Lovo amd eE0vs1od0TNUEVOLG ¥ p1oTES (TOV 6TPpatd Twv Hvmpé-
vov [ToAteidv, Toug GLUIGYXOVS TOL, Kol LEPIKOVS AALOVS popelg Kupimg KUPEPVNTIKOVS)
HE E01KOVG OTPOTIOTIKOVG 0ékTec. H Kkatoyr Tov £101K00 dékTn amd povn g elval ave-
TOPKNG, APoD ¥PELALETAL TO OVGTNPMG EAEYYOLEVO KAELL TO 0moio aAAALEl KabepvA.

[pwv amevepyomomBel to 2000, Tomikd cedipata g EA ftav g taéng teov 10 pé-
Tpov oplovting kot Tov 10 pétpov kabétmng. Emedn opwg n EA ennpedlel kabe déktn
GPS og pa doopévn meproyn e oxedov tov 1010 Tpomo, £vag otabepog oTabpog e YVOOTY|
v 0éom tov e peydAn akpifela uropei va petpriost ta caipato Adym EA kot vo ta ex-
mépwel otovg tomkovg GPS déktec dote va d1opBdcovv Tig voroyilopeves Bécelg. Avtd
ovopaletar Atagopikd GPS (Differential GPS 1 DGPS). To DGPS dtopfdvet kot dAAa
TOALG KOl GNUAVTIKG GORAALLOTO TTOV TPOEPYOVTOL OO AAAEG TNYEG, KOl GUYKEKPLUEVA TNV
LOVOGQALPIKT KOBLOTEPNON, £TGL GLVEYILEL VO YPTCLULOTOLEITOL KOO KoL GT)LLEPX TTOV 1|
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EA eivan amevepyomompévn. H avikavotnta g EA va aviyietoniost 1o gupéog diadedo-
pévo DGPS fjtav 1o k0p1o emyeipnua ylo Ty anevepyomoinon g, 1 onoia £ytve TeEMKA
Tov 2000.

H Emiiextucy Awbeoipdmra anotedel axopo po duvatdta tov cvotiuatog GPS
, kot Bewpntikd pmopel va evepyomon0et Eavd. Xty mpdén Opweg AdY® ToV KIvOOVEOV Kot
TOV KOOTOVG €ival oyeTikd amiBavo vo gvepyomoindel moitl. Xtic 19 Zemtepppiov 2007,
to vrovpyeio apdvne Tov Hvopévev Holteidv avaxkoivwoe ot ot peddhovticoi GPS 111
dopuopot dev Ba vAomotovv v EA.

TyeTIKOTNTO

Sopeova pe v Bempeio g oxeTKOTNTAG, AdY® TNG GLVEXOVG KIVIONG KOl TO GYE-
TIKOV VYOVG TOVG MG TPOG TO GUGTNHO CVOPOPAS TNG YNG, TO POAOYLO TV SOPLPOPOV
emnpealovtot amd TNV TaYOTNTA TOVG (E101KT GYETIKOTNTA) KOl oo TO PapuTikd SVVOpIKO
(vevucn oyetikotnta). I'ia toug dopueopovg tov GPS, 1 yevikn oyetikdnto tpoPrénet ot
TOL OTOLUKG, TOVG POAOYLO Ba AELTOVPYOVV MO YPTYOPO, TEPiITOL 45.9 us tnv nuépa. H e1d1kn
OYETIKOTNTA TPOPAETEL OTL T ATOUIKE POAOYL, TTOV KivohvTal 6TV Tpoytd Twv GPS 6o-
pLEOPOV, Ba Aettovpyolv To apyd Katd wepimov 7.2 pus v nuépa. Aappdvovtog vmoyn
T1G TPOPAEYELS AVTEC, M SLYVOTNTA Agttovpying kKGBe poAoyloD Tave og kdbe dopvpdpo
tiBeTon AMyo pukpdtepn amd v embountn cuyvoTNTa TNV EMPAveLR TG YNG [24].

Hopapopemon Sagnac

H mopatrpnon tov onpatog GPS npénet va Aappdvet vrdym g to patvopevo Sagnac.
H ypovikn khipoka tov GPS opiletar o€ éva adpavelokd cOGTNO GALG Ol TAPUTIPHOELS
Yivovtol 6€ £va YEMKEVTPIKO GUGTNHUA, GTO 0010 1 £VVOL0 TOL TOVTOYPOVOL OV gival po-
vadikmg oplopévn. 'Etol mpémel va epappootel o petacynuationdg Lorentz yio tnyv peto-
TPOTN OO TO ASPAVELKO GVGTN U GTO YEMKEVTPIKO GUOTILO. AYVODVTAG 0LTO TO QULVO-
Hevo Ba TPOoEKLTTAY COAALATA EKOTOVTAS®V nanoseconds 1 dEKAO®V HETPWV AVTIGTOLYOL.

Hapepporég

Ta dopvopikd onpata givar ToAd advvapa. To mo adVVaIO G LLE TO OTOT0 UITOo-
pel va Aettovpynoet Eva kvntd tmAépavo gival mepinov 1,000 popég 1oyvpotepo and to
duvatotepo dopvPopikd ofua GPS, evd To To adVVapo YNneaKd TNAEOTTIKO GTLLOL LLE TO
omolo Lo cuokeLN TNAEOpaCTG UTopel va Asttovpynoet etvon mepimov 100,000 popéc toyv-
potEPO 0md 10 16oYLPOTEPO onpa GPS. Otav kdmoto eumdo10 SokdTTEL TNV AUECT] OTTIKY|
ETOQPT] LE TOV SOPLPOPO, TO GOl YIVETAL KOO, 1O AdVVOLO Kot TOAD gvaicOnTotl dékTeg
OTToLTOVVTOL TPOKEYEVOD VAL TO LLETPTICOVV.

Emopévag apov to onpa GPS dtav gtdvel 6Toug emiyelovg dékteg Teivel va givat adv-
VOO, €lvatl e0KOA0 GAAEC TNYEG NMAEKTPOLOYVITIKAG OKTIVOPOAOG Vo KAVOLV TNV avi-
KTNOT| KoL ToPpakoAoDONGT TV S0pLEOPIKOY SNUATOV SOGKOAN 1 AKOLO KoL adOVaTY.

O nhokég ekprié&elg oty ETPAVELN TOV A0V Eival £va TETOL0 PUGIKO PAIVOUEVO EK-
TOUTNG NAEKTPOUAYVNTIKNG aKkTivoBoAiag mov pmopel vo vrofaduiost Tnv Afym tov on-
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patog GPS, TpokoA®VTag EMATOOELG G TEPIGGOTEPO GO TN WO EMPAVELD TNG YNG 1
omoia Bpiokeror mpog v peptd tov nAov. Ta onpata GPS propodv va mapepfindovv
OO PUOIKEG YEMUOYVITIKES KOTAYIOES, O1 OMOIEG UTOPOVV VL GLVOVTNB0DV Kupimg KoVTa
6ToVG TOAOVG TNG YNG.

Y& ékteg o1 omoiol Ppiokoviol HEGH GE OYNUATO, LETOAMKES KOTUOKEVEG UTOPOVY
va Aettovpynoovy cav KAmpoi Faraday, vroBaduilovtog v Afyn pnovo péco 6to Oynua.
Hhextpopayvntkn [opeppfoirn avBpodmivng mpoéhevong LTopel va Tapevoyrei | va EUTO-
diler to GPS onpa.

Mepikég ydpeg EMTPETOVV TNV XPNOT EXAVIANTTOV TOV ofjpatog GPS dote va gival
Sduvath 1 AMyn Tov péca o€ KAEIoTOUS Ydpovc. Ilapora avtd oo Hvouévo Baoilelo kot
otv Evponaikn ‘Evoon anayopedetor ypfion exavoainmiav Aoyw tng mbavng tapepfo-
NG TOL PETAGIOOUEVOL GNLOTOG LLE TO OPYIKO GE OPIGUEVES GUGKEVES.

3.1.7 YnoBonBovpevo GPS

Y& cvykekpLéveg cuvlnkeg, Otav To ofpa givar addvapo, To cvpPartikd cvotnua GPS
ouvavtd dSuoKoAia 6To va Ttapéyel aEdmiota omoteAéopata [26]. I'a Tapddstypa 6tov o
S€KTNG Ppioketal TEPLTPIYLPIGUEVOS OO YNAA KTipla (KATL TOV TPOKOAEL GOAALOTO TOA-
AOTAGOV SLodpoprdV), 1 OTaV TO dopLPEOPKO cNpa eival adVVORO AdY® EAAEWYNG OTTTIKNG
EMOPNG LLE TOV dOPVPOPO (T.). OE EGMOTEPIKOVE KAEIGTOVS YDPOLG).

EmimAéov 6tav Bpiokovror oe tétroteg cuvOnkeg pepikoi pn vrofonbovpevol oékteg
UTOPEL VO, UNV ItopohV va, 0VOKTHCOVY TO UEPOAOYLO0 1 TNV ephemeris and kdmotov GPS
30puPOPO, KOOIGTOVTAG TOV €0VTO TOVG AviKavo Vo, AelTovpynoetl PExpt va Anedel éva
KaBapo LA Y10, EVOL GUVEYOLEVO YPOVIKO dtaoTtnpa pEYPL Kot 40 deuTeEPOLENTTOV.

"Evag vroponfovpevog GPS déktng (Assisted-GPS) pmopei vo Aboel avtd to mpofan-
HaTo pe TOAAODS TPOTOVG, YPNOLLOTOLOVTOS TO GTOLYEIN KATOLO0V SIKTVOV OTTMG e&LMN-
petntéc Pondelag (assistance servers) 1 GAAa dedopéva amd kdmowo diktvo. H Pondeia
xopiletarl oe dvo Katnyopies:

* [IAnpo@opieg TOL ¥PNCLOTOIOVVTOL VIO TNV YP1YOpN avdikTnon ¢ 0éong twv do-
pPLEOPOV

* YmoAoyiopoi ot omoiot yivovtol OToHOKPUGHEVAL:

1. O Bonbntkdc e&umnpenTn Umopel va eKTIUNGEL TNV B€0T TG GLGKELNG 1
omola CLUVOEETUL GE KAMO0 KLYWEAMTO SIKTVO OO TNV KLWEAN GTNV omoia
Bpioketal  cvokeLvy.

2. O PBondntikog e&umnpetntig Aappavetl duvatd dopvuPopikd orua Kot Stabétet
peydAn vroloyiotikn woyv. 'Etol pnopei vo cuykpivel ofjpoto mov otéAvoviot
OO KWWINTEC CLOKEVEG LE TO SOPLEOPIKO O TOV AapPdvel amevbeiog Kot
OTNV GLVEYELL VO TAT|POPOPTOEL TIG KIVITEG GUGKEVES.

3. O Bondntikdg e€umnpetnTig LIopEl Vo TapEyEL TANPOPOPIES YO TIG TPOYLEG M
TO MUEPOADYIO OTIC KIVNTEG GUGKEVES, EMLTPETOVTNG OE QVTES VO KAEIWOMVOLY
YPNYOPOTEPH GTOVE SOPLPOPOVC.
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4. To diktvo pmopel va Tapéyel Tov atopkod ypovo (Accurate Time Assistance).

5. O Bondntikdc e&umnpetn g LTopel va EYEL KAADTEPT] YVAOOT) Y10 TIC LOVOSPOL-
PG oLVONKeG Kot GALOVG TAPAYOVTEG TOV TPOKAAOVY GOAALOTO GTNV TTE-
PLOYN TOV TOPYOV TOV KOYEADV a6 OTL TO KIVITO TNAEQ®VO 0td LOVO TOV.

"Evoc tomikog 6éktne A-GPS ypnoonotet cuvdéoelg (Léow Atadiktdov 1| HEcw GAADY
TPOTMV) Y10, VOl EXKOVOVIGEL LE TOV fondnticd eEumnpent 1 LE TO dTKTLO TOL TaPEYEL
A-GPS minpogopieg. Eqv emumiéov €xel évav avtévopo Aettovpykd 6€kTn cupotikon
GPS, pmopsei va Tov ypnoonomoet Egovtag pie kabvotépnon oty TpdTn tpoctadeia
aviyvevong Béong ympic OL®G TG apvNTIKEG GLUVETELES TG EEAPTNONG ald £val eEMTEPIKO
diktvo, 6mwc amotvyia oHvdeoTg N aArayEG oTNV Kivnon dedopévav Tov dtktbov. [apoia
avtd optopéveg A-GPS cuckevéc dev £xouv TV duvatdHTNTO VO XPCLLOTOGOVY LOVO TO
oopPotid ovtovopo GPS.

3.2  Aowég teyvikég aviyvevong 0&onc

3.2.1 Ewoayoyn

Ext6c amd 1o GPS 1o omoio givat o cuotnpa aviyvevong 6£omg to omoio ypnoiponotei-
tat otV avamtuén g Location Based Service avtig g epyaciog kot To owoio omotelel
pa omd TIC Kuplapyeg Texvoroyieg aviyvevong B€ong oe eEMTEPLKONVE YDPOVG, VTTAPYEL KO
éva TAN00¢ GAL®V TEYVOAOYIOV aviyvevorg Béong. Kabe o omd avtég tic teyvoroyieg
£xe1 10, 01K TNG TAEOVEKTNLOTO KOl Ol TEPLGTOTEPEC LITEPTEPOVV TOV GPS oTNV aviyvevon
0¢omg o€ E0TEPIKODS YDPOVS. MepPIké o TG 7o d100Ed0UEVEG TEYVOAOYIEG OviyvEVONS
0éonc Oa e€etdioovpe otV GLVEYELO.

3.2.2 Xvompota aviyvevong 0éonc paciopévae og vépubpeg axti-
veg

H yprion tov vépubpwv aktivev yio evtomopd 0éong ivat amd Tig To KOwvEg TEXVL-
KEG, apov M LVIEPLOPT TEYVOLOYiD Elval EVOOUATOUEVT o€ v TANB0G EVEUPUATOV KoL
acvpUAT®V cuokev®V. [Ipokelévou va Aettovpynoet Eva cvotnpa aviyvevong 8éong Pa-
olopEVO o€ VITEPLOPEG OKTIVEG TPETEL VO VITAPYEL OMTIKY EMAPT LETAED TOV TOUTOD KOl
tov 8éxtr. 'Etol n kdAvyn mov pmopel va mapéyel Eva 1€T010 cvotnuo teplopileton o€
KAELGTOVG KO OYL TOAD LEYAAOVG YDPOVG (7). £VO dWUATIO).

210 TAEOVEKTNUATO OVTNG TG HEBOSOVL GLYKOTAAEYOVTOL 1 OKPIPELD TV VITOAOYL-
opdv Béong, To LKpod pEYEBOC TV TOUTOV MOTE VA LETAPEPOVTOL EVKOAN OO £VOL ATOLO
KOl 1 OTAGTNTA TG OPYLTEKTOVIKNG TMV GUGTNUAT®V TOV THV VAOTOL00V KATL TOL LELDVEL
TO KOGTOG Kol YPOVO EYKATAGTACNS KOl GLVTHPTOTG.

[Mopdra ovtd 1 HEOOSOG ExEL KO UELOVEKTAATO. Y TAPYOLV OPIGUEVOL TEPLOPIGHOL
oToV gvtomiond g 0éong Kuping Ady® g maperPoAng amd 1oyvpés TNYEG POTOG (TT.Y.
nMoakd emg). To TpoPANUa ovTd pmopel va AVBEL Le YPNOT OTTIKAOV KOl NAEKTPOVIKOV
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OIATpOV 1 P TNV VAoToinon adyopiBuwv peimong tov BopvPov otovg déktes. Oleg avtég
01 WGelg OU®S aVEAVOLY TO KOGTOG TOV GUGTHLATOG EVIOTIGLOV. AALO €VOl LELOVEKTN LA
TETOW®V GLUOTNUATOV OmOTELEL TO LYNAO KOGTOG TOL GLUVOALKOD gEomAicpov. Tlapodtt ot
mopmol IR givan oyetikd @tnvoi, To Ao GLGTNUA TG GLGTOLYIOG TMV OEKTAOV KL TOV KO-
Aodiov dtachvdeong HLeta&d Tovg eivat akpifo oe oyéon pe to Péyebog g TePLOYNG Kd-
aoyng. Téhog av kdmola cvokevn| IR kadveBel amd ta podya Tov aToépov T0 0noio ToV
eépet (1 kamola TapOUOLo KATAGTOOT) TO CUGTNLO 0dVVATEL Vo AEITOVPYROEL KAOMS Ot
VEPVOPEC AKTIVES dEV UTOPOVV VO SLOTEPAGOVV U1 SLOPOVT] DAIKA.

3.2.3 Xvomipoata aviyvevong 0¢ong Paciopéva og vrEpnyovg

H ypiion vrépnywv ivor akdpa £vag tpdmog evromicpob 8€omg. Orvmépr ot ypnoyLo-
TOL0VVTOL OO TIG VUYTEPIOES Y1 TNV KaB0OYNOT TOVG GTO GKOTASL, KATL TOV EVEMVELGE
TNV dNUovpyio EvOC TaPOUOLOL GLGTHUATOG EVTOTIGHOV 0EéonG. 'ETol onpuovpynbnke éva
TAN00¢ cuoTNUATOV aviyvevong BEonG PACIGIEV®OY GTOVE VITEPTXOVG TO. OO TOPEYOVY
U0 KATOG GTNVA Adom o€ auTtd To TPOPANpa. Luvnbmg Ta vIepnyNTIKE GHpaTa XP1Not-
pomolovvtol o€ cuvdovacud pe RF onpota ta omoio ypnoyledovy yio Guyypovicud Kot
oLVTOVIGUO. Mg auTdV ToV TPOTO AVEAVETAL 1| TEPLOYN KAALWYNG TOL GUGTILOTOG EVTOTL-
opob Béonc. [Tapdia avtd cuoTHHOTA BACIOUEVO GE VTTEPNYOVS EYOLV LUKPOTEPT| aKPiPEL
gvtomopov and avtictoyya IR cuotipata, eved ennpedlovror apvnTikd amd mTnyEG Ny TL-
KoV Bopvov Kot avaKAdcELS.

3.2.4 ZXvomipoata aviyvevong 0¢ong faciopéva g padokvpaTa

H ypion padokvpdtov (RF 1 Radio Frequency) otov evtomiopd 0éong kinpovopet
OPIOUEVO, OO TO, TAEOVEKTOTO TOVG. ZVYKEKPLUEVO TO POSIOKVLOTO PUITOPOVV VO TTEP-
VOOV HEGO amd TOIYOVS KAl amd TO AvOPAOTIVO OO0 EVKOAOTEPA 0td GAAOV €idOVE KV-
HOTO KO £TGL GUGTHLLOTO EVTOTICUOV HEGTG TOV Ta XPTGLLOTOIOVV TETLYAIVOLV LEYOAD-
TEPN KAALYT Kot Apa xprom Ayotepov vAKoL e£0mAMGHOD 6€ GYEoT Le Ta LTOAOUTA GL-
otnuata. EmmAéov cuotiuota facicuéva oe RF pmopovv va ypnoionon)covy vaapKTég
teyvohoyieg 6nwg ta. AP (Access Points), WLAN (Wireless Lan m.y. WiFi kAn) kon WPAN
(Wireless Personal Area Network m.y. Bluetooth). Ot 10 510.0€00UEVEG TEYVIKEG TTOL YPT)-
GLUOTTOLOVVTOL GE TETOL0, GLGTHUATA EIVOL AVTEG TNG TPLYD®VOTOINGTG KOl TOL SOKTLALKOD
OTTOTLTTMLATOC,.

Avayvaopion padrocvyvotntas (RFID)

H RFID (Radio Frequency Identification) amoteAel pio péBodo amobnkevong kot ova-
KTNONG 0£30UEVOV HEG® TNG NAEKTPOLAYVNTIKNG LETAd0oNG o€ éva RF cuufatd odordn-
pouévo koximpa. Ta cvetipota evtomopol 8éong avTod Tov €idoVg ¥PNGYLOTOIOVVTOL
oVVNBWC og TEPITAOKOVE EGMTEPIKOVS YDPOVS OTTMC Ypapeia, vocokopeio kKAT. H RFID w¢
AGVPHOTY TEXVOLOYIO EMTPENEL EXIONG TV GTNVH AVAYVOPLOT) EEXDPIOTMOV ATOUMY 1) GL-
OKEVMV KO LTOPEL VO AVTIKATAGTNOEL AAAES LEBOOOVG OVayVDPLOTG OTTMG Y10l TAPASELY LA,
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Ta barcodes.

Yrapyovv dvo €idn g RFID teyvoloyiog: madntikr RFID kot evepyntikr RFID. Me
v madntikn RFID, n cvokevn mov aviyvevetal gival £vag déktng. 'Etol cuokevég avi-
yvevong todntikng RFID eivan oyxetucd pikpég kot gnvég. To petovekTnuo Toug givat ott
N epPéreta ypnong Tovg eival meplopiopévn. Ot cuokevég aviyvevong evepyntiking RFID
glvar TopmodéxTeg, ol omoiotl pHeTadidovv TV TAVTOTNTO TOVG Kol dALeg TANpopopiec. To
KOGTOG TETOLMV GLGKEVAOV £Vl LYNADTEPO O TO AVTIGTOLYO KOGTOG T®V TAONTIKAOV GL-
oKEVOV. ATO TNV GAAN TAELPE OU®C M eUPELELD TOVG givarl LeyolvTEPT.

Acvppata Tomkd diktva (WLAN)

H teyvoroyia WLAN éyet yivel moAD dnpHo@IAnG Ta TEAELTALN YPOVIO KO YPT|GLUOTOLEL-
Tal o€ éva TAN00G dINUOCLOV YOP®V. ZuoThiuata aviyvevong 0éong aciopuéva ce WLAN
YPNOUOTOL0VV TG VILAPYOVOES EYKOTESTNHEVEG dopéc Tov WLAN peidvovrag €161 10 KO-
670G TOV GVoTHHATOC aviyvevons. H akpifela otov evromopd tng 8éong mov Paciletar
oV pétpnon g 1oyvog Tov ofpotog 1o WLAN ennpedletal and didpopo otoryeio
OT®G M KivNoT KOl 0 TPOCAVATOAGUOG TOV avOpOTIVOL CAOUATOC, 1] CAANAOKAALYT TV
AP, ot toiyot, o1 wopTeC K.0. Ol ovTd TO, GTOLYXEID LEIDVOVY TNV aKpifEla EVTOTMIGHOD,
N omoia pmopel va BedtiwBel pe xprion amodnkevpévng TAnpoPopiog Kot TNV TEYXVIKY TOV
SUKTUAKOD OTOTVTOUATOC LE KOGTOC TNV UEYUADTEPT] TOAVTAOKOTITO KOl TO LEYUADTEPO
KOGTOG TOV CUGTNUATOV EVIOTIGUOV, EOIKA €0V O OPIOUOC TOV YPNOTOV UEYAADGCEL ON-
LLOVTLKGL.

Bluetooth

To Bluetooth (IEEE 802.15.1) anotelel £va TpOTLTO Y10 AGVPLUOTA TPOCOTIKE, diKTLOL
(Wireless Personal Area Network 1 WPAN). Enttpénet v emikowvovio 6€ pio, axtiva
tov mepinov 100 pétpmv kot Tpoopiletal va avIIKATAGTACEL TOVG EVemuUoTopévong IR
TIOUTTOOEKTES OTIG KIVITEG GLOKEVEG, EVA 101 £xEl evompoTmBel og €va PeydAo HEPOG K-
vntav cvckevmv. Emmiéov ot mounodékteg Bluetooth sivon oyetikd @tnvol enttpénovtag
v onuovpyia, ETNVOV GLETNUATOV evtomicpod 0éong. e Tétolo GLGTAUATO O YPN-
OTEC OPYAVAOVOVTOL GE GLOTANES KOt 1) BECT g KIvn TG GLGKELNG VITOAOYILETaL amd TIC
VTOAOITEG GLOKEVEG TNG cvotddag. Ta petovektypata g xpriong tov Bluetooth givon n
pikpn akpipeta (petald 2 ko 3 pétpov) ko m peydn kabvotépnon (tng tdéng tov 20
OEVTEPOLETTAOV).

Aiktvo aeOnTipov

O aeBntpeg elvarl cvokevég ektebdelpéves og kKamoleg mepfariiovioroyikég cuvon-
KEG CUUTEPIAAUPAVOLEV®Y TOV MOV, TNG TiEoNG, TG Beprokpaciag, Tov E®MTOG KAT Ot
omoleg mapdyovv e£000V¢ AVAAOYES TOV LETAROADY aVTOV TV cuVONK®OV. O aucntipeg
yopilovrol og 500 KOTNYOPIEC, GTOVE EVEPYOUG Kol 6TOVG TTadnTikovg. Ot gvepyol aicOn-
PEG UTOPOHY VO, GAANAETIO POV e TO TEPIPArAOV () povTap). Ot madnTikol pwopovv uovo
va Aapavouv mAnpoeopieg amod to teptfaiiov tove. Ta cuotiate EVIOTIGHOD 0661 TOV
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Bacifovtar og aioOnTpeg amotedobvTan omd Eva peydio apliud oichntipwv tomobetnpé-
vov o€ Tpokabopiopéveg B€celg. Amo Tig LETPNoELS Tov AapPdvovtal amd Tic BEoelg avTég
propel va vtoroylotel n BEom evog aTdLOL 1 e Kv TG cvokevn. 'ETot amoteAovv pio
amotehespoTikn HEBodo evtomiopov Béong pe Péomn 10 KOGTOG KoL TNV EVKOAIN OviyvELONC
g 0€omg, AOy® ToL 6A0 Ko LUKPOTEPOL KOGTOVC Kat PeyEBovg Tv atstntipov. And v
AN TAELPE OPMC O YaUNAOD KOGTOVS aoONTNPES EYOVV TEPLOPIGUEVT EMEEEPYACTIKT]
KovOTNTA KoL 10Y0 UTatapiog o€ oxEon Ue GAAEG AOVPUATEG CUOKEVEC.

Teyvoroyia vrép-gvpeiog Lovng UWB

Ta cvotipata wov Pacilovral oe RF onjpata yuo tnv aviyvevor 8éomng avipetonilovv
70 TPOPAN LA TNG TAPAUOPPMOTG AOY® TOAADY LOVOTATIAV OO OVUKAAGELS TOV GLLATOG.
Ot maApoi vaép-gupeiag (ovng (Ultra-Wide Band 1 UWB) €yovtag moAd pukpn didpkeia
KaB1oTOOV dUVATO TO PIATPAPICLUN TOV UVOKADMUEV®OV CNUATOV atd TO apyIKd G, TO
omoio av&davel v axpifela tov gvromiopov Béong. H otk emapn petaé&d mopmod Kot
€kt dev givorl amopaitnTn, deV VIAPYEL TAPOUOPPMOOT) AOY® TOALUTADY LOVOTUTIDV,
HELDVOVTOL Ol TALPEUPOAES KOt ALEAVETAL 1] LELGOVTIKT IKAVOTNTO TOL CTLOTOG OTAV YPT)-
owonoteitor UWB. 'Etot pe v teyvoroyia UWB emituyydveton peyaldtepn axpifeta.
Téhog M peyddn mepoyn KdAvyng mov Tpoceépovy cvotiuate Pacicpévae o UWB ta
KOO1oTOUV EVKOAN ETEKTAGILAL.

3.2.5 Zvompoarto aviyvevong 0éonc paciopéva o€ poyvntikd on-
potao

H ypion payvntikdv onudtov amoteAei évav mold tpoémo aviyvevong 8éong. Zvot-
HaTo PACIGUEVH OE LAYV TIKA TESIO TPOSOEPOVLY LYNAN 0KPIPELa EVD deV LTOPEPOLY O
TOL LELOVEKTHLOTA TG EALELYNG OTTIKNG EMAPTG, OOV TapEUPAAAETAL EVaL EUTOS10 PETAED
TOV TOUTTOV Kot TOL SEKTN. TETOl CLGTAUATO UTOPOVV ETITAEOV VA, KOTAYPAYOUV oKL
KOl KIVIIGELS TOV avOpOTIVOL COUATOG LLE ¥PNOT) TOAUTA®Y aicOnTip@V Tomodetnuévov
TV G AVTO, APOV £YOVV TNV SVVATOTNTA TAPAKOAOVONOTG TOAALUTAGY GO T POV TAL-
toypova og Tpoypatikd ypovo. Ot aedntipeg avtoi givar pukpoi og péyebog kot gTnvot.
To Bactkd HEWOVEKTNLO QVTAOV TOV CLGTNUATOV Elval 1) fUKPN TEPLOYT KAAVYNG TOV UTTO-
POVV VO, EXLTOYOVV KOl YPELALETAL TEPALTEP® EPEVLVA YO TNV AVATTVEN GLUGTNUATOV TOL
Ba Tapéyovv peyarhtepeg TEPLOYEG KAALYIG.

3.2.6 ZXvotqpoarto aviyvevong 0éong paciopéva og TevnT) Opaon

Yvotiuata aviyvevong ta. oroia Pacilovtal otnv te)voAoyia TEXVNTIG OPUCNC LTO-
POVV VO ¥PNCILOTOO0HV Y10 aviyvevorn BEoNe Kal avoyvmplon aTOU®MY KOl GCUGKEVMV
G€ TOAMTAOKO ECAOTEPIKA TEPPAAAOVTO. ZTO GUGTI AT CVTA TO. ATOLO 1) TO AVTIKEILEVAL
OV AVLYVEVOVTAL OgV YPEWGLETOL VO, PEPOVY TAV® TOVG KATOL0 GUOKEVT OViYVELONC. X€
éva cOoTNUA PACIGUEVO TNV TEXVOLOYIO TEXVITNG OPUGT|G LTOPEL VO XPTGLULOTOGEL [,
GYETIKE OTNVI KALEPQ Y10 VO, KAADWYEL LILOL GYETIKA LeydAn eployn. 'Eva petovéktnpa tov
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GUOTNUAT®V ALT®V EVOL 1 EAAELYT] TG WOLOTIKOTNTOG TOV OTOU®V OV avtyvevovtat. Eva
deVTEPO PEIOVEKTN LA ElVaL 1) 0dVVApi0 TPOGAPLOYNG o€ TEPIPaiiovTa Ta omoia aAlalovv
duvapkd. Orvroloyiopoi 0éong Pacilovtal og oTATIKES E1KOVEG 01 0ToiEg PpioiovTat omo-
Onkevpéveg og Paoelc dedopEV@V, 01 0Ttoleg TPEMEL VoL AALALOVV v TO TTEPIPAAAOV OALAEEL
v kdmowov Adyo. EmmAéov 1 teyvn dpaon eanpedletat apvnTikd omd Tic cuvONKES TOv
EMKPOTOVV 670 TEPPAALOV OTOG 0 KOPOG 1} TO EMimedO TN PTEWVNG akTivoPoliag. TéAog
N aviyveLOT TOAATADY OTOU®V OTOTEAEL OKOUN Lo TPOKANOT Y10 GUGTNLOTO TEXVNTNG

OpOoTG.
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Kepdaiaro 4

Aoywopiko Android

4.1 TI'evika otoryeia Yo To Android

To Android amote)el pia otoifa Aoyloputko yio KIvnTég GUOKEVEG 1) omtoia TEPIALUPa-
VEL £V AEITOVPYIKO CUGTNLLO, LECIOUIKO Kot Pacikéc epapuroyéc. EQapuroyég ylo avtiy tnv
TAOTPOPLLO LITOPOVV VO, ovarttuyBovv ypnoyomoidvtag to Android SDK kot thv yAdcco
mpoypappatiopov Java., Ot epappoyés avtéc tpéyovv otnv Dalvik Virtual Machine, puo
tpomomompévn Virtual Machine oyediacpévn yio ypNion o€ EVOOUOTOUEVE GUGTHILOTO 1)
omoia Tpéyel mavo o€ Evav Tupnva Linux €ékdoon 2.6.

To Android SDK mapéyst APIs yia tqv yprion web browser, gpupavion diodidota-
TOV Kol TPIOOECTOTOV YPUEIK®V, dounuévn amobrkevon dedouévov oe Paon dedope-
VOV, ELPAVIOT) TOAVUEGIKOV VAIKOV (N)X0C, Bivieo, kdvec), yprion TV teyvoloyidv GSM,
Bluetooth, EDGE, 3G ko1 WiFi, yprion cvokev®dv 6nwe potoypa@iky] unyovn, GPS, mo-
Eida, EMTAYVVOIOUETPO.

4.2 Apyrektovikn Tov Android

H mhotedppa tov Android amoteleital and po otoifa Aoyiopikov. Ta enineda tng
otoifag Tov Android amd T0 VYNAGTEPO TTPOG TO YOUUNAITEPO TTEPLYPAPOVTAL TOPUKAT®:

* Emninedo Epapuoymv (Application). Xto eninedo avtd nepthappdveral va GOVOAO
Ao PaciKég EQAPUOYEG LEPIKES 0O TIG Omoieg eivan e-mail client, Tpoypappo SMS,
NUEPOADYIO, XApTEC, browser, enagég k.o OAeg ol EQUPUOYEG Elval YPOUUEVES LLE
YPNOT TNG YADCSOG TPOYPAUATIOHOD Java.

* Emninedo [Thowoiov Epappoydv (Application Framework). Bpioketot kdtm and 1o
eminedo EQappoydv kot amoteleitol £vo GHVOAO GUGTNUAT®Y KAl VINPECLOV:

— "Eva 6Ovoro and ypapikd otoyeio (Views) yio Ty onuovpyio ypoeikov tept-
Bairiovtog cupmeptlopfovouévav Aotov (lists), mieypdtov (grids), KovTimv
KeWeévov (text boxes), kovummv (buttons) K.a.
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— 'Eva dwyepiot) mepieyopévou (Content Manager) o omoiog enLTPENEL OTIG
€QOPROYEG TNV TTPOcPacn oe dedopéva GAA®Y EQUPLOYDY 1 TOV SLOUOLPa-
OUO TOV SIKAOV TOVG dESOUEVOV UE GALEG EQUPLOYES.

— "Eva dwyeiprot mdpwv (Resource Manager) yio Ty TpoOGBoct 6TOVG TOPOLS
OmoG strings, ewdveg, layout files.

— "Evav dwyeipiot gwdonomoemv (Notification Manager) o omoiog emitpénet
™V TPoPOoAr| EIG0TONCEMY GTNV UTAPA KATAGTOONG (Status bar).

— "Evav dwyeiptot dpaotnprotitov (Activity Manager) o omoiog dtayeipileton
TOV KOKAO (NG TOV EQAPLOYDV.

* Eminedo Bifhobnkdv (Libraries). To omoio mepthapfdavel éva covoro amd Bipito-
Onkec ypoppéveg oe C/C++ ot omoieg ¥pnoLUOTOI00VTOL ad SLUPOPa. GTOLYELN TOV
ovotqpatog Tov Android. Ot duvatdTTEG TOL TPOSPEPOLY ALTEG Ot PiAtodnKeg
glval TPOGPACIUES GTOVG TPOYPUUUATIOTES d10. LEGOV TOV EMTESOV TAALGIOV EQAP-

Hoyng.

» Eminedo Extéleonc (Android Runtime). To omoio amotedeiton amd évo chvoro omd
Baoucéc Piprtodnieg kot tnv Dalvik Virtual Machine.

* O ITvpnvag tov Linux. To Android Bociletatl otov mtuprva Linux ékdoon 2.6 yio Bo-
OIKEG VTN PECIEG GCUGTALATOC OTMG AGPAAELN, Olayeipton Lvnung, dtayeipion diep-
yacumv, otoifa diktdov, Kot 0dnyovs cuokevdv. O mupnvag Asttovpyel enions g
éva eVOLAECO EMMEDO OPAiPEST|G LETAED TNG GTOIPOG AOYIGUIKOD KOl TOV DAIKOV.

4.3 Epyolieio avantoéng epoppoynv

4.3.1 Ilgprifpdrirovto avanToéng EQUPROY®OV

H oavémtuén kot omocpoAldt®oTn ToV EQapUOY®Y UTOPOVV VO YIVOUV LE TNV XP1on
TOV OAOKANPOUEVOL TEPPdAlovTog avimtuéng epappoydv Eclipse kot tov Android Deve
lopment Tools Plug-in 1o omoio divel Ty duvatdtnto TpdcsPacng ota epyareio avAmTTLENG
tov Android SDK péca and to mepipdirov tov Eclipse.

Evodhokticd 1 avantuén Kol amocQaALITOoT TOV EQOUPLOYDOV UITOPOVV va, Yivouv
LEe yxpNom KAToov AL TEPPAALOVTOG OVATTUENG EPAPLLOYDV KOl TV EPYUAEI®MV OV
napéyel to Android SDK.

4.3.2 O gopowmwtiig

[Tpokeévou va yivel evkordtepn 1 SLodikacio TG avaTTLENG KOl OTOCPAAUATMOONG
pog epappoyng to Android SDK mepthopfaverl Evav e£opo1mT (oG EIKOVIKNG KIVNTAG
GLOKELNG M omoia TpEYEL TO Aertovpyikd Tov Android. Etot dev elvar ) avaykaio 1 vropén
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TPOYUOTIKNG KV TG GUOKELNG Yol TNV EKTEAEST] KO SOKLUN TV gpappoydv. O eéopoim-
TNG TPOGOUOLDVEL £VOL LEYOAO TA00G AEITOVPYLOV LIOG TUTTIKNAG GUGKELTG 1] OO0, TPEYEL
70 Android:

[Mopéyet o TowidMo TANKTP®V TAONYNOTG KOl EAEYYOV.
Hapéyet po 006vn yio v TPoforn TOV EPAPUOYDY TOL TPEYOVY GTOV EOOLMTH.

Emutpénel otig epappoyég TNV ¥pnon TOV DINPESIOY TOL TPOSPEPEL 1] TAATPOPLLOL
tov Android dnAadn v kKion ALV papproydv, TV TpdcPacn 61o dikTvo, TNV
AVOTapAy®YN YOV Kot Pivieo, TV amofKeLon Kol EXavaeopd dedoUEVDVY, TNV
gdomoinon ypnotn, To Ypaptkd mepfdiiov tov Android.

Emiong mapéyet Eva mAnog Aettovupyldv yio TV EUKOAITEPT] ATOGPOAUATOOT:

Kovoora yio v kataypoen g e£660v Tov Tuprva.
[Ipocopoimon dtaxondv (6mwg 1 AeiEn SMS unvOpaTog 1 TNAEPOVIKTG KAONG)
[pocopoimon kKabvotépnong Kot ATMAELNG GTO KOVAAL SESOUEVOV

[Ipocopoimon Anyng dedopévov Béong and v cvokevn GPS.

4.3.3 Allo gpyadreio Tov Android
To Android SDK mepthappdvet pepikd akdun epyaieio yio tnyv avamtuén epoproymv:

To Dalvik Debug Monitor Service (DDMS) 1o omoio enttpénet v dwoxeipion tov
depyacimv oTov €E0UOLMTN 7 OTNV GLOKELT]. ZVYKEKPILEVO diveTar 1 SuvoTdTNTa
port-forwarding vanpecimv, Ay screenshots, ELPEVIGT TANPOPOPLDOV Y10t TOV COPO
Kot To vijpoTa, logeat, epedvion mAnpoeopidv padto Kot TANPoPopLdY depyaciiy,
TPOGOLOIMON EIGEPYOUEVOV KANCEDV KAl UNVUUAT®OV, TPOCOUOIMoT) dedOUEVMV
Béomng K.o.

Tnv Android Debug Bridge (adb) 1 onoio enttpémet tnv dwoyeipion g KaTdoTOONC
oV €EOUOIMTN 1 TNG oLVokeLNC. Méom Tov adb gival dvvatn 1 EKTEAEST EVTIOADY
@A0100, M dlayeipton g TPo®ONoNg BLuPdV KaL 1 AVTLYPAPT| OO KL TPOG TV G-
okevn 1 Tov eE0UOLMTN.

To Android Asset Packaging Tool (aapt) To omoio diver trv duvatdtnta dnpovpyiog
.apk opyeimv o omoio TEPLEYOVV T EKTEAECIILO KOl TOVG TOPOVS UIOG EPOPLOYNG.

Tnv Android Interface Description Language (aidl) | onoio emitpénet tnv dnpovp-
vio K®OWa oV eMTPENEL GE OVO depynoieg o€ pio cuokevn faciouévn oto Android
V0. GUVOLUAODV YPNGILOTOIDVTOG OUOIEPYUCIAKT] EMKOVMVIaL.

To sqlite3 to omoio enttpémel TNy TpdcPacn ota dedopéva tng SQLite wov dnpuovp-
YOOVTOL OO TIG SLAPOPES EPOPUOYEC.
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* To Traceview T0 0T0{0 EMTPEMEL TNV YPOAPIKT TPOPOAT TNG avdivong Tov trace log
data wov dNpIOVPYOVV 01 SIAPOPES EPUPHOYEG.

* To mksdcard to omoio BonBd otnv dnpovpyia €lkovikod diokov 0 omoiog Umopel
va ypnoiporoindei and tov eE0HOIOTN Y10 TNV TPOGOUOIMOT] TG TopovGing e&mTe-
PIKNG amoONKeVTIKNG KApTOg (OTTmg 1 SD card).

* To dx tool to omoio petatpémet ta apyeio .class amd java bytecode oe Android
bytecode.

» To Ul/Application Exerciser Monkey to ontoio givat £va mpdypapipio mov TpéyeL 6Tov
g€opolmTn Kot Topdyel Yeudo-tuyaieg celpég amd cupPavta yprotn onwg clicks,
touches, gestures ka0d¢ eniong kot évav apBpd and cupPdvte GLOTALOTOG.

» To activitycreator to omoio &ivail éva script wov dnpovpyet Ant build apyeio Ta
0moi0 UTOPOVV VoL PN GLULOTOIN OOV Y10l TNV HETAYADTTION TOV EQUPHLOYDV.

4.4 Movtélo TPOYPUUNATIGHOV

4.4.1 Movtéro EQUPUOYDOV

210 TEPLGGOTEPO. GLGTNLLOTO, VITAPYEL LKL GTEVH] GLGYETION UETAED TOV EKTEAEGILOV
apyeiov 6TO OTOI0 VTAPYEL LIKL EPUPLOYT, TNG OEPYACING GTNV OTTOL0 TPEYEL KOl GTO TTEPL-
BaAAov péca 610 0moio 0 ¥pNoTNg CAANAETIOPA [E avthv. ZTo Android avt 1 cuoyétion
glvar o yohopn Ady® TG EVEMKTNG UOTG TOV EPAPUOYDV Ol OTTOIEG EIVOL YPALLILEVES Y1a,
avto. [ o epappoyn Android yivetar o e€ng dtoyopiopodgc:

* 'Eva android package (.apk) givot o apyeio 10 omoio mepIEEL TOV EKTEAEGIUO KO-
d1Ka KoL Toug TOPOVG o epapuoyns. Etvar to apyeio mov dtapopdletort kot xpnot-
LLOTIOL0VV 01 YPNOTEG TPOKELEVOL VO EYKATOGTICOVV TNV EPUPLOYT GTIV GUCKELY|
TOVG,.

* 'Eva task givat avtd mov avtidapuBavetot o xpotne ooy Lo EQOPLOYN 1 0TToio [ro-
pel va exkivioetl. Xovnlog éva task éyel To 61kd TOL €1KOVISO HEGH TOL O0TOIOVL
0 YPNOTNG £xEl TPOSPOON G OVTO Kal ival TPOSPACILO MG OVTIKEILEVO TOV 7O
VYNAOV MESOL TOV Pmopei EPOEL 6TO TPOGKNVIO PUIPocTd omd Ao tasks.

* Mo process tvot pua yapnAo0 enmédov dlepyacio ToV TUPNVE GTNV OTToio TPEYEL
0 KOOIKOG TNG EPAPLOYNG. ZVVNB®E OAOC 0 KOJIKAG TOL TEPIEXETAL GE £va, .apkK
exteleitol péca og pia diepyooia, aplep@uUEVN Yo To cuykekpiuévo .apk. Iapdia
ovtd M eTkéTa diepyaciog umopel va ypnoyoronel yio vo tpomonombei To mov
0o exteleotel 0 KMOWKAG €ite Y10 OAOKANPO TO .apk gite yio éva poévo croryeio Tov
package.
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4.4.2 Aopka ctoryeio pog EQUPROYNg
Ta Baocud dopukd otoryeio poag epappoyng Android:
1. Apaoctnpiomta (Activity)
2. Aéktne Exnepndpevov [Ipobécewv (Broadcast Intent Receiver)
3. Ymnpeoia (Service)
4. Mapoyog [epieyouévov (Content Provider)
5. Ipdbeon ko Diktpo [Ipobécewc (Intent kou Intent Filter)
6. Ewdomoinomn (Notification)
7. Oyn (View)
8. AndroidManifest.xml

Agv givar amoapaitnto Kabe epapproyn va meptEyet OAQ oVt oTotyElo, OAAG Lo EQAPLLOYT
glvat évog cuvdvaopos pepikmv amd avtd. [apoakdtm yivetol po chvToun meptypopt Tov
Kd0e evog.

ApastnproTnTa

H Apaotpromta (Activity) arotedei To o kowvd amd To Sopkd oTotyeio Liag pap-
poyns. uvinbwg eivar pia povo Egxmpiotn 006vn o o epappoyn. Kabe Apactnpidotra
vAomoteiton péca og o Eeywplot KAdon mov enekteivel v kAdon Activity. [lapovcid-
Cer v dwumpoowneia ypriotn (User Interface) kot avtamokpivetat o didpopa cupupavra.

Aéktng Exnepnopevov lpodéoemv

"Evag Aéktng Exnepnopevov Ipobécemv (BroadcastReceiver) umopet va ypnoylonot-
n0ei 6tav yperaletar vo eKTEAECTEL KDOKAG UIUG EPAPUOYNG MG ATOTEAEG O EVOG EEDTEPL-
KoV ovuPavrtog. O receiver dev gppavilet user interface av kot Lwopel va ypMGILOTOMGEL
tov Awyepior Ewdonomcewv (NotificationManager) yio va e100omoeL Tov piotn. Agv
glval amopoitnto o epoapproyn 1 onoia tepiéyel évav Aéktn Exnepnopevov [lpodécemv
va tpéxelywa va evepyomomBei o receiver. To cuotnua Bo evepyomomcet pic EQapUoY, oV
glval amapaimro, 6tav evepyomoindel kamolog Aéktng Exnepnopevov [pobésewv. Téhog
po epappoyn pmopel vo oteidet Ta dikd TG intent broadcasts oe GAAeg epopUOYEC.

Ynnpeoia

M Yranpeoia (Service) givor Kodikag o onoiog tpéyel yopig user interface. AAAa
oToleio LoG EPOPUOYNS UToPoUV Vo uvOeBovV pe o YaNpesio Kot Vo EXIKOVmVIGoUY
pali Tov S10pEGOL UI0G SOTPOCHOTELNG TOVL TaPEYXETAL 0td TV Y TNPECiaL.
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IHapoyog Iepreyopévov

Ot epapoyég umopovv vo. amodnkevovy ta, dedopéva Tovg o€ apyeia, Pacelc dedo-
pévov SQLite 1 pe xdmoov dArov punyaviopd. ‘Evag Ilapoyog Iepieyopévov (Content
Provider) opmg eivar yprioipog 6tav ypetaletat po epapproyn va potpdletat ta dedopéva,
g pe diheg gpappoyéc. O Iapoyog Iepieyopévou eivar pio KAAGT OV VAOTOLEL Eval
apOud amd peBOSOVE TOL EMTPETOVY GTIC EPAPLOYEG VO ATOOKELOLY KOl VO EMAVAPE-
POLVV JEG0UEVE TOV CLYKEKPIUEVOL TVTIOL TToL YEpileTan o [Tapoyog [epieyopévov.

Ip60Beon ko Pirtpo [poBicemg

‘Eva avtikeipevo I1pdOeonc (Intent) eivar €va avtikeipevo 1o omoio meprypdapet Tt 0¢-
Aetva kavel o spappoyn. Ta facikd ototyeio prag [pdBeonc etvon mowa evépyela BEAe1n
EQOPLOYN VO EKTELECTEL Kot T 0e00UEVA TAV® GTA OTToi0 B0l EKTEAESTEL 1] GUYKEKPIUEVT
evépyela. Evo éva avtikeipevo [1podOeong amoteiei o Tpdbeon va yivel kdtt Eva avtikei-
pevo Oidtpo IlpobBécemg (Intent Filter) amoteAet pwa meptypagn tov Tt €idovg I[1pobéceig
givar duvotdv va e&umnpeOoiv.

Ewdomoinon

Mo Ewdomoinon (Notification) amotehel £va pukpd €ikovioto mov eppaviletal oty
umdpa Katactdoewv. O ypnomg uropel va aAANAETIOpAcEL Le TO €1KOoVid0 avTd Yo va
AdPel TEPLoGHTEPEG TANPOPOPIEC.

Oyn

HOyn (View) givat éva ovtikeipevo to omoio epgaviCetor oty 086vn. To user interface
dnpovpyeiton pe yprion Oyewv.

AndroidManifest.xml

To AndroidManifest.xml apyeio ivat To apyeio eAéyyov T0 0mOi0 VTAPYEL OTOV Ke-
VIPIKO akeAo KB EPapUOYNG Kol LEGO OTO OTOT0 TEPLYPAPOVTOL KAOOMKESG 1010TNTEG

™G EQOPHOYNG

4.4.3 O kVvkhog Long pog epappoyng Android

YTIC MEPLOGOTEPEG TEPIMTOGELS, KGO epappoyn Android tpéyel otny dikn g Eexo-
plot depyacio. H diepyacio avtn dnpuovpyeitor otav yperdletarl vo ekterectel KAmo10
UEPOG TOV KMOKO TNG EPOPLOYNG, cuveyilel va vdpyel PEXPL ®GOTOV dEV Eival YPNOLUN
TAE0V KO TO GOOTN A YPELILETOL VoL EAELOEPDGEL TNV UV TTOL KATAAQUPAVEL Yl xpN-
oomoinon omd GAAES EPAPUOYEC.
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"Eva Baoid yopaktnpiotikd tov Android givar 611 o epoppoyn| oev eAEYYEL AUEGT
Tov KOKAo {ong ™G AviiBétmg 10 chotnuo amogacilet yio Tov kKOKA0 (NG Hog eQap-
HOYNG OVOAOYMG LLE TO TTOL0, LEPT) TNG EPAPLOYNG TPEXOVV, TOGO GNUAVTIKA ival QVTA Y10
TOV YPNOTN Kol TOoT ivar ) Stféoiun Pvipn ToL GLGTHLLOTOG.

H ondépacn tov cuetiuatog yio To molo dlepyacio TPEMEL Vo TEPUATIOTEL o8 Tepi-
ntoon Elkenyng uvnung PBoaoiletol o pia iepdpynon tov depyacimv. To exinedo avtng

™G epdpynong sivor to e€ng:

1. Awepyacia [Ipooknviov (foreground process). Mia diepyacio Bewpeitat diepyacio
TPOCKN VIOV OTAV 1oYVEL KATO 0o TI¢ €ENG GLVONKEG:

o [Iegpiéyer o Apaotnprotnta (Activity) oto vymiotepo eminedo g 006vng
Kol 0 XpNOTNG CAANAEMOPA LE OVTN V.

» ExteAeitan évag Aéktn Exmoumnng (BroadcastReceiver) mov mepiéyetot otnyv
depyaocio

* Exrteleitan kddkag kamowov Service amd KAmolo and TG GUVOPTHOELS OM-
povpyiog, eKkiviong, KaTasTPOPiG Tov.

2. Opatn Atepyooia (visible process). Mia diepyacio mov mepiéyet pia Apactnplotnta
(Activity) mov gival opatr otnv 006vn aALd dev BpioKeTal GTO TPOOSKNVIO.

3. Awepyacia Yanpeoiag (service process). Mia diepyocio mov mepiéyet puo Y tnpecio
(Service) n omoia €yel EKKIVIGEL.

4. Awepyaoia Iapaocknviov (background process). Mo diepyacio mov wepi€yet o
dpaotnpiotnra (Activity) n onoia dev gival opatn otov ¥pRoT.

5. Adew Aepyosio (empty process). Mia diepyacio mov dev TeplEyel Kavevo Evepyo
otouyeio.

4.4.4 Aoc@diewo oto Android

To peyodldtepo PHEPOG TG S10GPAAIONG TG UOPAAELNG LETAED TOV EPAPUOYDV KOL TOV
GLOTNUATOG TO ovorapBdvetl o Tuprvag Tov Linux. ‘Evag emimAéov umyovioodg ac@aiciog
mov mapg€yxetor amd to Android eivor o Permissions (Adeteg) ta omoia O€tovv meplopt-
GLOUG GE CLUYKEKPLILEVEC EVEPYELEC TOV UTTOPEL VOL EKTELEGEL [0 dlepyacia.

H @ihocogia tov unyovicpod avtov givol 6Tt Kopio epappoyn oev €xet dikaiopa vo
EKTEAECEL OOLOONTTOTE EVEPYELX TTOV EMNPEALEL OUGUEVDS KATOWL AAAY] EQPOPLLOYT, TO AEL-
TOVPYIKO GOGTNUA 1) TOV XPNOTI. MePIKEg amd auTob TV £100VG TNG EVEPYELES efva ) Ava-
YVOOT] KoL EYYPAPT] TV OEGOUEV®V TOV YPNOTI, 1] AVAYVOGCT] KO EYYPOON opyeimv GAADY
EQOPUOYDV, TPOGPac 6To diKTLO, SLATHPNON TNG CVOKELNC AVOIKTNG K.o. [Ipokeiévou
L0 EQOPLLOYTN VO EKTEAEGEL LD TETOL0V E100VC EVEPYELD TPEMEL VAL EYEL INADGCEL OTL Ao TEL
TO avtioTolyo permission. Avti 1 dSNA®oN Yivetal oTOTIKG LEGA TNV EPUPLOYN (CLYKE-
kpéva péca 6to AndroidManifest.xml) €161 @oTE €lvol Yv@GTY KATA TNV £YKOTAGTOOT
™G €Qappoyng kot dev aAAdlel. To permissions mov dNAMVEL OTL QTOLTEL L0 EPOPLOYY
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dwyepiloviot amd To Ae1TovpyiKd cHGTNUA LE J1dpopovg TPOTOVS. XvviBmg gite yivovtal
OVTOUATOC OTOOEKTA 1] U1 atodeKTd PAoel ToTOTOMTIKAV, gite {nteital amd Tov xpnot
VO ATOQACICEL Y10 TNV OTOd0YH TOVG.

4.4.5 ®duvocoio oyedioong epappoy®v Android

H pihocopia tng oxedioong piag epapuoyng android ivarn dtotripnomn Tplov focikdv
GTOLYELV: TNG TOYXVTNTOC, TNG OTOKPIGILOTNTOS KOl TNG GLVOYNG.

Muo epappoyn Android mpénet va givar ypryopn. O 6pog ypriyopn ¥pNnoULOTOIEITOL
LEe TNV €vvold TG amod0TIKOTNTOC. YTAPYEL 1] TAGT OTNV EMGTHIN TOV VITOAOYIGTOV OU-
TéG TIG pépeg va Bewpeitan 6TL TEMKAE 0 vOpog Tov Moore Ba Abcel 6Aa ta TpoPAnpata.
Ooco avopopd SL®G To EVOOUUTOUEVE GUGTILOTA EIVOL TTLO0 TOADTAOKOG GTIV EQAPLOYT
Tov. Agv gpappoletal pe Tov 1010 TPOTO GTIG KIVNTEG CUGKEVEC OTTMG GTOVG VITOAOYIOTEG
YPOQEIOV 1) GTOVE SLOKOUIGTECS,

O vopoc tov Moore agopd TNV TukvOTNTA TOV TPaviicTOop TOL CNUAIVEL OTL LTOPOVV
VO TOKETOPLOTOVV TEPICCOTEPO KUKAMUOTA 6TO 10100 peyéBoug chip e 1o TEpaca Tov
xp6vov. 'l Tovg LTOAOYIGTES YPAPEIOV 1 Y10 TOVG SIOKOUIOTEG 0LTO onpaivel 0Tt pmopel
VO TOKETAPLOTEL TEPLOGOTEPT «TOOTNTON» G€ €va, chip Tov 1810V peyEéBoug pe amotéleca
v avénon g enidoons. XtV TEPINTOON TV KIVITAV GLGKELMY 0 VOHOG Tov Moore
YPMNOLUOTOLEITOL VIOl TNV KATOOKELT piKkpoTeEp®V chip. Me v ypnion pikpdtepwv chip
LELOVETOL 1 KATAVAA®GT EVEPYELOS LLE ATOTEAEGHLO TV HEIWGT TOL LEYEBOVG TS KIVNTIG
GLOKELNG KoL TNV aENon TG SLIPKELNG TG UTaTapioc. Apa ot EMOOCELS T®V EVODUOTO-
UEVOV GLUOTNUATOV, OTMG Ol KIVITEG GUGKEVES, av&AvovTal L TOAD o apyd pubuod arnd
TOVG VTTOAOYIOTEG YPOPELOL.

INo avtdv T0V AdYO givan onUavTIKO 0 KOJKOG [ag epappoyng android va givor amo-
d0TIKOG. AvTd GMUAiVEL TNV OGO TO dVVATOV LIKPOTEPT OEGUEVOT] LVIUNG KOL TIV ATOPLYT|
OPIGUEVAOV TTPOYPOUUOTICTIKMOV WOIOUAT®V TO, 0010 UTOPOVV VO KATOGTPEWOLY TNV ATo-
doon.

Mo epappoyn android Tpémet va £xet amokpiodTnTo. Mmopet pio epappoyn vo ivat
Ar0d0TIKN KOl TOPOAL AV TE VoL LNV £Ivat GIATKN TPOG TOV ¥PNOTH. YTAPYOUV EQUPLOYES O
OTolEG OV OVTOTOKPIVOVTAL OPKETA, ONAOOT QUIVETOL TTMG AEITOLPYOVV aPYE 1] TAYDVOLV
Y10 GNUOVTIKG YPOVIKA SUGTAUATO 1) KAVOUV TTOAD Ypovo va emelepyaoTodV TNV €16000
omd ToV XpNoTN.

Mua epappoyn android 1 omoia dev €xel emapkr anokpiodmTa o Tpokalel cuyva
™V gpeavion tov unvopatog “Application Not Responding” and to cvotnua. Avtd yevikd
ocupPaivel dtav pio pappoyn dev pumopei va avionokpidel og kamoa gicodo ypnotn. ['a
TopAdELyo 1 €Qappoyn otapatdel og kamola 1/0 depyacia (cuyva pia tpdécPacn oto
diktvo). Tote T0 KVP10 VAL TNG EQaPLOYNG dev Ba pumopel va yepiotel ta 6mola cuppavo
TPOoKaAEL 0 ¥prioTNnG. Metd amd KAmoo XPoviko dtdoTnia To oot Oa Bewpnoet 6TL 1
EPAPUOYN EYEL KOAANGEL Kot divel TV SuvatdTNTO TOL TEPLOTIGHOD TNG.

[Mopopoine av po epappoyn xpetdleTot ToAd ¥pOVo Yo TNV EKTEAECT] VTOAOYIGUMYV
to1E TAA T0 cvatnpa Bo Bempnoet 6Tl N epappoyn €xel koAAoet. [a Tov Adyo avtdv
TETO101 VITOAOYIGHOL TPETEL VOL YIVOVTOL OGO TO dVVATOV ATOSOTIKOTEPO. AAAN KOO KOl
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0 TO0 OMOJOTIKOG VTLOAOYIGHOG OPICUEVEG POPEG YPELILETOL YPOVO Y10 VO EKTEAECTEL. ZE
T€T01EC TEPIMTAOGELS GLVNOW®E TPOTIHATOL 1] dNovpYia EVOC VILOTOG-TOOL0D TO OTTOi0
exterel TV ypovoPodpa diepyucio-vToAoYIGHO. Mg aTOV TOV TPOTO TO KOPLO VIO TO
omoio dwoyepiletar ta cupPavta ypnotn cuveyilel vo TpEYEL Kol OMOTPENEL TO GUGTNLLOL
amo 10 va DempNoeL 0TL 1| EQAPLOYT £XEL KOAAOEL.

Téhog axdpa Kot av pia epappoyn givat ypriyopn Kot £Xl OMOKPIGIULOTNTA LWITOPEL v,
unv glvat eIAKN Tpog Tovg ypNotec. Mia epappoyn tpémet vo cuvepyaletal opaAd LE TO
GUGTN O KO LLE TIG VITOAOUTEG EPAPHOYES KOl VO OAOKANPDVETAL TANPOS GTO GUGTH L.

4.4.6 Iloxkétro tov Android
Android Location API

To Android SDK mepthappdvel 300 ToKETO To OTOI0 TAPEXOVYV TNV ATOPAITITN VITO-
otpi&n v v dnpovpyia location-based vrnpecidv: 1o Takéro android.location kot to
com.google.android.maps.

android.location Avt6 10 makéto mePiEyEL pia TANODOPa KAAcEMY TOL GYETIOVTOL UE
TG vnpecieg BEong TG TAatedppag tov Android. H mo onpoavtikny kAdon mov mapéyet
glvaim LocationManager 1 omoia wap€yet o Stampoconeio yio Tov KaBopiopd g 0éong
€av 1 vrokeipevn ovokevn vrootnpilel avtnv v Asrtovpyio. O LocationManager dev
TMPEMEL VAL 0PYLKOTOLEITAL 0O TOV XPNoTN. AvTifET™g Tpémel va AapfaveTot po avaeopd
He TV ypnon g nebddov getSystemService piog Kot amoteAel i amd TG VINPEGIES TOL
GLOTNHATOG. AV pia epappoyn €xel pua avagopd otov LocationManager umopei vo Kavet
TO TOPOKATO Tpio TPAYHOTOL:

1. Epdtnon ya 6Aovg Toug mapdyovg B€ong (LocationProviders) ot onoiot givat yve-
o1oi otov LocationManager yia Trv TEAELTOL0 YVOGTH TEPLOYN.

2. AMyn TEPLOSIKMDY EVIUEPMGEMV Yo TNV TpEYovod Béon amd Evav mipoyo Béong
(LocationProvider) (eite pe Baon kamola kprrfpia, gite pe Paomn to dvopa Tov)

3. Avvarotnta yuo pio doouévn [pdbeon (Intent) vo evepyomombei edv  cvokevy
€16€A0eL o€ pia opropévn TtEpLoyN.

Hopaxdtom Tapadétovtal OAec ot classes kot ta interface mov TePIEXOVTOL GTO TAKETO
KoL L. GUVTOUN TTEPLYPOPT| TOV KAOEVOS:

LocationListener. 'Eva interface to onoio Aapfavet ewdomomoelg amd tov LocationManager
OTOV VITAPYEL KATTOL dALyT) TNV BECT TG CLGKELNC.

Address. Mia class 1 onoia avamopiotd pia 61e00vvor G€ Lo AmAOTOMUEVT] LOPOT TNG
xAL (eXtensive Address Language).

Criteria. Mia class 1 omoia avomapiotd To kprtipila pe Pdon ta omoio EMAEYETAL EVOGC
napoyog 0éong (Location Provider).
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Geocoder. M class 1 onoio yepiletor TNV HETATPOTN| YEWYPOUPIKDV CUVIETAYUEVDV GE
dtevBvveelg Kat To avTioTPoPO.

Location. Mia class 1 onoia avamopiotd pio tonobecia.
LocationManager. H class mov mapéyet pa dtampocomneio yio Tov kabopiopd BEong.

LocationProvider. Mo abstract class ywo teptrypaen mapdywv 8éong (Location Provider).

com.google.android.maps Avtd 10 nokéto mepyel éva chHvoro and KAGGEG TOV
oyetifovto [e TNV Tapovcioo, kot Tov Edeyyo evog Google Map oe o Activity. H mo
ONUAVTIKT KAAGT TOL TTakéTov eivar 1 MapView 1 omoia epeovilel avtopata tov Pacikd
Google Map. I'o v opBn ypnon avtod Tov ToKETOL TPEMEL VO omoKTNOel Eva KAl
MapView API and v vanpesio Google Maps dote va yivetal duvati 11 @OPTOOT TOV
yoptdv. Metd v dnuovpyio evog avtikelévov MapView pmopet va yivel 1 avaktnon
gvoc MapController yio Tov éAeyyo kot tnv kivnon tov yaptn Kot 1 TpocHnKn TANpopo-
pLOV GTOV YAPTN.

Android WiFi API

To WiFi API mepiéyeton oto maxétro android.net.wifi. Amotedeitan amd évo chHvoro
KAacewV pe Bacikdtepn v WifiManager 1) omoio map€yel Lo S10mpoc®mELo Y10 TOV YEPL-
oUo OA®V TV VYOV Hag WiFi oovdeong. O WifiManager 6mtmg kot o LocationManager
dgv TPEMEL VO APYIKOTOIEITOL OTd TOV XPNOTN OALG MG L0 VITNPEGIN GUCTHUATOS TPEMEL
va AapPavetot pécm g neboddov getSystemService. Méow tov WifiManager pmopei va
yiveu

1. Awyeipion g Alotag Tev diktOmv. Avti 1 Alota propel amid vo dofactel, va
avavendel kaBmg emiong 1O10TNTEC HELOVOUEVOV EYYPAPOV TNG UITOPOVV VoL 0AAa-
YTOOV.

2. Evpeon tov tpéyovtog evepyod WiFi diktdov, edv vrdpyel. Mmopei va yivel cvv-
deon M amocvvdeoT amd avTd Kol Vo avaKTnOovy SUVOUIKEG TANPOPOpPIES Yo TNV
KATAGTOON TOL SIKTOHOL

3. Awyeilpion tov arotedecpdtov g avalntong v onueio mpoécPoaong (access
points), To. OToiet TEPLEYOVV OPKETEG TANPOPOPiEC BGTE Vo ANPOel 1 amdeocn o€
7o1o anod to onpeio Tpoécfoong Ba yivel chvdeon.

4. Exmounn cvykekpyévov [Ipobécewv (Intents) o mepintwon kamolog aAAoyng oTnv
Kkatdotaon Tov WiFi.

[apakdato mapadétovtar OAeG 01 KAAGELS TOV TEPLEYOVTIOL GTO TOKETO KOL L0 GU-

VTOUT| TEPLYPOOT TNG KABE HoG:

Scan Result. Mo kAdon mov mepi€yel TAnpopopieg yio €va onueio TpocPaong
(Access Point) mov €yet aviyvevdet.
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WifiConfiguration. Mo kidor nov avanapiotd Eva WiFi diktvo

WifiConfiguration.AuthAlgorithm. Mo KAdorn mov mepiéyetl otabepéc mov ava-
TAPLeTOHV aAYOPIOUOVG ToTOTOIN GG,

WiftiConfiguration.GroupCipher. Mia k\don mov mepiéyet otabepés mov avarma-
plotovv group ciphers.

WifiConfiguration.KeyMgmt. Mo kAdon mov mepi€yel otabepég mov avamapl-
GTOVV GYEJ0L AVaYVAOPLONG KAED10V.

WifiConfiguration.PairwiseCipher. Mo KAdon wov mepiéyetl otabepéc mov ava-
TAPLETOVV pairwise ciphers.

WifiConfiguration.Protocol. Mo KAdon mov tepiéyel oTabEPES TOL OVATAPLIOTOVY
TPOTOKOAA CPOAELDG.

WifiConfiguration.Status. Mio KAdorn mov avomapiotd TV KATACTOCT TOV Ol-
KTOOV.

Wifilnfo. Mo kAdon mov epiéyel TAnpopopieg yio omotadnrote cuvdeon WiFin
omola gival evepyn | otV dlodIKAGia TG EVEPYOTTOINGNG TNG.

WifiManager. H «Adon mov moapéyet v dwompocwneia yio v dayeipion dAwv
TV TTVY®V Tov WiFi.

WifiManager.WifiLock. Mo khdon yia va dwatnpeitor np cvokevr] WiFi evepyn.

Al TOKETO

To Android API mepiéyet apketd axopa mokéto. Mepikd amd avtd givat:

* To Media API mov mepiéyetan oto android.media o omoio mapéyel LVIOGTH-
pEN Yo TNV avamoapoymyn xov Kot Pivteo, KaOmg eniong kal streaming 1yo
1 Bivteo.

* To OpenGl API mov nepiéyetan oto android.opengl Kot amotehei pia Siampo-
coneio yio TNy xpnon g PProdnkng OpenGl.

4.5 AwowKooio EYKOTAGTAONS

4.5.1 Eykoatrdactoomn tov Android

O ypNoN¢ Kamolag KivnTing cvokevng Pactopévng oto android dev ypetdleton va
KAVEL TITOTA Y10l VOL TO EYKOTAGTIOEL GTNV GLGKELN TOV POV PpickeTon TPOEYKA-
teotUévo o€ autn. O TPoYPAUATIOTIS EPAPUOYDV Pactopévav oto android amd
v dAAn ypetdleton vo katefdoet Tig fipAiobnkeg kot ta epyareio Tov android amod
To emionpo site (Tp€yovca £KO00MN TNV OTIYUN TGOV Ypagopévey sivar 1 Android
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SDK 1.0). Mg tnv Borfgto autdv TV epyoieinv kabdg Kot e TNV XPHON TOL OAo-
KAnpopévov mepdidovog eclipse dmwg avaeEpOnke Kol Tapamdveo 1 dadtkacio
ovyypaeng g android eaproyng amilomoleital Kot ToAD.

4.5.2 Eykotdotoon epappoy®v Android

lNo va propéoet va Srapolpactel e epoppoyn ypoppévn oe android Toketdpeton
oe éva apyeio *.apk (android package). To makéto avtd TEPLEYEL TOGO TIC KALGELG
NG EPAPLOYNG LETAYAMTTIGUEVES V1o va Tpéxovv otnv Dalvic Virtual Machine, 660
KOl TOVG TTOPOLG TNG EPAPUOYNS (Ypapukd, Nyo kAm). O Kkabe yprotng mov BEret
VO (PYCLLOTOUCEL TIV EPOPLOYT] CTNV KIVITH] GUGKELT TOL TPETEL VO AVTILYPOWYEL
TO OPYEIO-TOKETO TNG EPUPUOYNG GTNV GLOKEDT] TOV £TGL MGTE VO eykatactadel
o€ autv. MeTd Vv aviypoan o ypnotng Unopel GUeca va, XpNGIULOTOCEL TNV
EPAPUOYN ETAEYOVTOG TO EIKOVIOI0 TNG GO TO MEeNnu TV EPAPUOYDV.
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Kepdiarwo 5
H gpappoy

5.1 Ileprypa@n Kivijtig 6VOKEVG

B Gl @ 6:19 Pm

Dialer Contacts Browser

Zyua 5.1: Tomkn Zvokevn Android

[pokeévou o ypiotg va aAlnienidpdost pe kabe epappoyn android mov Exel eyka-
TEGTNUEVT OTNV CLGKELT TOV TPETEL VAL £XEL LI, YEVIKT YVAOOT TOV PACIKOV TANKTPOV LE
T omoio. gival epodlacpévn pa Kvnth ovokevn android. Mo tumikn cvokevn android
Qaivetal 6To oyNUa 5.1 Kot ol TUTIKT TEPLYPAPn SIVETOL TOPAKATO.
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To peyoldtepo HéEPOG TG GLOKEVTG TO KataAapPdvel 1 086vn g cvokevng. H 086vn
Aertovpyel pe 600 tpomovc. Onwg kabe 006V xpnoLUeLEL MG Hiol GLGKELT] EE0J0V Yo Vol
napovoldletar Eva Ypapiko nepifaiiov atov xpnotr. Tavtdypova OU®G amoTelel Kot pio
GLGKELT] €16000V AoV givar evaicOnn oV aen (touchscreen) kot pmopet va aviyvedet
ovpPavta 6mmg clicks, touches, gestures to omoia wOPAYEL O YPNOTNG LUE OTAY ETAUPT TOV
pe v o0ovn.

210 K€VTPO TNG GLOKELNG KAT® amd Tnv 0006V Ppicketor To D-pad 10 omoio amoteiel
GTNV 0Voia EVav 6TOVPO TEGGAPMOV KATEVOVOVGEWDVY e £VO, ETTAEOV TANKTPO GTO KEVIPO
tov. Me ta mnktpa Katevdiveewy o ypiotg eivarl e Béom vo petaxkiveital avaueso
o710 01dQopa. menu TG EKAGTOTE EQOPIOYNG. Me To KeEVTpIKO TANKTpo Tov D-Pad pmopel
Vo VEPYNGEL £T0L DOTE VO EVEPYOTOMGEL £VOL EMIAEYUEVO OVTIKEIPEVO (TTY, VO TOTNOEL TO
emAeypévo mANktpo). [pénel va onpewmbel ott avt eivar 1 cvvRONG Asrtovpyio aVTOV
TOV TANKTPOV Kol and POPULOYN G EPapRoyn umopel va drtapoponoteital. Emmiéov n
KNt ovokevn meptiapfavet éva tanktpo pe v etikéto MENU 1o omoio 6tav matn0el
epoavilel oty 006vn éva avadvopevo menu av avTo €ival SBECIHO omd TNV EKACTOTE
epoppoyn. Extdc and ta mAnKTpo mov gaivovtol 6to oynua kabe cuckevn android gival
gpodtacuévn pe éva mAnktpordylo QERTY yia va umopei o ypfiotng va 16dyel YopouKTh-
pec.

5.2 Tevikni Teprypoon TS EQUPUOYNS

2KOTO aLTAG TG SMAMUATIKNG epyaciog amotelel 1 cuyypaen pog location based
epapuoyng yw v maateopua Google Android. H avdntoén avtig g epappoyng omo-
Teretitan amd Tpio oTAd:

1. Tnv avantuén g eaproyng 1 omoio TPEXEL GTNV KIVITI] CLGKELT KOl YPTOLLO-
molgital amd Tov omAd YpNoT.

2. Tnv avamtoén piog web service epappoyng n onoio propel vo mopEyet to dedopéva
oL ™ MTovVTOL OO EPUPLOYEG Ol OTOIEG TPEYOVV GE KIVNTEG GLOKEVEG KAOMG
Kot vo. amofnkedel To 6mota dedopéva Exovv otarbel. H epappoyn avtn ypnoipo-
moteital amd Evov KeVTpikd TAPoYo TG LANPESING 0 0moiog Tpémet vo. eEacParilet
TNV OLOAT KO 0TPOGKOTTI AELTOVPYIO TNG.

3. Tnv dnuovpyia pog Baong dedopévav oty onoia Ppiokovrol amodnkevpéva to
dedouéva ToL ool AMOCGTEAAEL 1| ATOOKPLOUEVT] Epappoyn. H Bdon dedopévav
umopet vo, Bpioketon 6To 1510 VTOAOYIGTY| LLE TNV ATOUAKPVGLEVT] EQAPHLOYT| OTTOTE
va vdpyEl Kowvn dlaygipion Tovg amd tov id1o ypnotr. Mmopel akoun va fpicketol
KOl G€ OL0POPETIKO VTOAOYIOTH DGTE 1| OLEIPLoT TNG VAL YIvETOL 0O SLOPOPETIKO

YPNOTN OO TOV YPNOTN TNG OTMOUUKPVGLEVTS EQOUPLOYTS.
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5.2.1 Android based application

H ovykexpévn epoppoyr eKPETOAAEDETAL TNV SUVOTOTNTO TOV TOPEXETAL OO TO
Android API ywo Mym TANpoeopldv GYeTIK@V pe TNV B€o1 TG VITOKEILEVIG GLGKEVTG.
Mmropel vo avomapacTOEL YPOPIKA OVTEG TIG TANPOPOPIES Kol TAPEYEL GTOV YPNOTN TV
dvvatotnta ¢ eneepyaciog kot amodnkevong tovg. Ot mAnpogopieg avTég mapsyovral
pe v Ponbeia evog GPS déktn o omoiog PpickeTol EVEOUATOUEVOG GTNV CLGKELT.

YuyKekpuéva 1 epapuoyn umopel vo mapakorovdei Ty tpéyovcsa BEon g KvnTiAg
ovokeLNG. Me Bdaon 1o YemYpoeikd TAATOC KOl TO YE@YPAPIKO UNKOG TNG BEong avtig
™V avoToploTd a¢ £va onpelo Tave g Evay maykoouio xaptn. Tavtdypova avalntd and
Lo TOTTKN 1 amopakpuopévn faon dedopévav opiopéva onpeia evotapépovtog (Points of
Interest). To kprtp1o €MAOYNHG TOVG €lval TO av avTA PpickovTol evtog pia axTivag avaln-
mong, tpokafopiopévn amd tov xpnot. Ta onueio Tov TANPOVV TO TOPATAVE® KPLTHPLO
eppavifovtal miveo otov ToyKocuo xépt. Extog and v B€on tovg oty vopodyElo Ta
onpeia eVOLIPEPOVTOC EXYOVV TPOGAPTNHEVEG LEPIKES OKOUT] YPNOUYLES TANPOPOPIES OTIC
omoieg umopei va, Exel dpeon tpocfact o ¥PNoTNG Ao ToV YAPTH.

Ta onueia avtd dnwg avaeépdnke Tapandve pmopel va givor arodnkevpéva gite To-
KA GTNV KIWVNTI GUGKELT TOVL XPNOTN GE Ui TOTIKY Bdor dedopévav, £iTe 6€ KAMOL0 0T0-
pokpucpévn Paon dedopévav og Evav kevipikod server. O ypnotng £xel Ty duvatdra va
npocbéael, va daypdyet kot vo enelepyaotel Ta onpeio evolapépovtog mov opilet o 1d106.
"Exet emiong tnv duvatOTNTO VO GUGYETIGTEL L AAAOVG XPTOTEG TNG 1010.G ATOUOKPVGUEVTG
vanpeoiag. 'Etot umopet va £yl mpocPacn o onpeio evolapépovtog mov £Xovv opicet GA-
A0l YPNOTES AALG KOl Ol GUGYETIGUEVOL [UE AVTOV XPTOTEG VO LTOPOVV VoL EXOVV TPOGROoT
G710 OKAL TOL OMUELN EVOLAPEPOVTOC.

Téhogn epappoyn pmopei vo gElayiotomomBel £T01 DGTE 0 YPNOTNG VO LITOPEL VoL EKTE-
Aéoel Kamola GAAN Aettovpyia oty Kivnty Tov cuokevn. [apdtt dpwg 1 epappoyn gival
gloytoTomomuévn 0ev oTapatd va déyetal TAnpopopieg Béong. Aviifétwg cuveyilel va
epoaviCel unvdpota oto gprotn, pe v popen swonomoewv (Notifications), dtav Ppi-
OKETOAL KOVTH 0€ KATO0 ONUEID EVOLOPEPOVTOG TPOGPEPOVTOS TOV TNV SVVATOTNTA VO JEL
TEPLocOTEPES TANPOQOpPiEg Yo avTod. [leplocdTepeg AETTOUEPELES VIO TV AgLTOVPYiDL TNG
EQOPHOYNS SIVOVTOL TAPOUKATE.

5.2.2 Avoivtiki weprypo@n s android epappoyng

Apyikd yio vo TpEEEL 0 YpNOTY TNV EQUPLOYN TPETEL VOL ETAEEEL TO EIKOVIOLO TNG EQOP-
poyng mov ypaeet “Location GPS” amd to menu epappoydv ko va kévet click mévo tov
OT®G QOIVETOL KOl GTO oyfua 5.2a .

2V ovvéyeln Ba exkkvioel n epoppoyn Location GPS kat Oa Bpebel o€ éva elcayw-
YIKO HEVOL, TO 0moio @aivetat oto oynua 5.2p°, and émov umopei va ThonynOei oe dleg
TIC Aettovpyiec g epappoyns. Onmg eaivetor Kot omd T0 GYAUA 0 ¥PNOTNG UTOopEL Vo
emAEEeL amo éva TAN00G AetTovpyldV:

1. Map

2. Settings
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!FE_ | Location GPs
D a &

Alarm Clock  Browser  Calculator ~ Camera i Settings

& & w7

Contacts Dev Tools Dialer

& B O

Maps Messaging Music Pictures

Picture Gallery

(o”) 'Evap&n Eeappoyng (B”) Kopro Menu

ymua 5.2: AvaAoTikn Teptypan e Aettovpyiog g epoppoyng android

3. Buddies

4. Picture Gallery

Map

H emdoyn Map (Xaptng) petapépet tov xpnotn o€ o véa 00dvn 1 omoia amotelel Kot
NV Kopla 006vn ™G epapproyns (paivetar 6to oynua 5.3B” kar 5.3a”). Me ta 600 mAnKTpa
TOoV GYNUATOG 5.3 pumopel va kdvel zoom in/out otov xaptn. Eniong pnopet va cdpet tov
YEAPTN OTAG OKOVUTDVTAG TO OGKTVAO TOV GTNV 006V Kol GVPOVIOG TO TAVED GE OUTH.
2tnv 006vn aut 0 ¥pnotng Umopel va emthééet avdpeoa g dvo menus, Pols kot Modes,
To kaB€va amd T omoia ExEl e TV GEPd Tov £va cVuVoLo omtd submenus. H Aettovpyieg
TOV KGOe GUVOAOV submenus TEPLYPAPOVTOL TOPUKATM.

To menu Modes

[N va evepyomomBei 1 Aettovpyio Myewg evnuepmoemv BEong 0 ¥pNoTNG TPETEL VL
emAé€el amd to menu Modes o submenu Toggle Position Listening. Avtictoiymg av 1
Aertovpyio Myemg evnuepdoemv Béong etvar evepyomompuév Hmopel vo TNV omevepyo-
momoel amod To idto submenu. Otav 1 Asttovpyia eivar evepyomompévn epeoaviletal otnv
KAt aplotepd mepLoyn ™S 006vNg €va €1Kovidlo 10 0moio GNUATOS0TEL TNV ANy evipe-
pooemv BEong Onmc paivetat kot 6to oynua 5.3B°.
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Location GPS - Remote Mode Location GPS - Remote Mode

(a”) Map Listening Off (B’) Map Listening On

Yymua 5.3: H 006vn Map

EmumAéov o ypnotng pnopel vo eMALEEL TO YPOVIKO KOl YOPIKO SLACTNUA LETAED TNG
Ayng dVo dradoykadv evuepacemv 0éong. H mpokabopiopévn tyun eivort 0 kot yio tig dvo
OVTEG TOPOUETPOVE TOV OTLLaivel 0TL Oev pecoAaPel kKaBOAOL ¥POVIKO 1 YOPIKO S1AGTNLLOL
peta&d TV EVNUEPDOGE®DY Kot LOMS Yivel Ay piag kavobpylog BEong avt mapovctdle-
TaroTov ypnotr. H tiun tov ypovikov dtasthpatog peta&d tng AMMymge 600 dlodoyikmy evn-
pepooemv BEong dev glval GECUEVTIKN Y10, TNV GLOKELT], OAAG Elval 1 PHEYIOTY| EMTPETTY|
TPOKELEVOL Va Yivel eEotkovounon evépyetac. H aAloyn tov mapapuétpov pmopel va yivel
Ao TOV XPNoTn eMAEYyovTag To omtd To menu Modes to vmopevov Listening Parameters.

O ypfotng pmopei vo evaAldooet Tov xaptn petaé&d 6vo mpoPordv. H pia mpofoin
glval avt oV PoaiveTol Kot ot Tponyovueva oynuata. H devtepn tpofoin dnwg paiveral
Kot ato oynpa 5.4 gival n dopvpopikr. [Ipokepévov va yivel evarliayn petad tov dvo
avTAV TPOPOADY 0 ¥pNoTng Tpénet va emAEEel amd to menu Modes to submenu Toggle
View Mode.

O ypnomg pumopei va evarrdooel peta&d 600 AETOLPYIOV AVAKTNONG ONUEI®V EV-
SlPEPOVTOG, TNG TOMIKNG Kol TG omopokpuopévne. H tomikn| Aertovpyia tov emrpénet va
€xe1mpocPaon ota onpeia EVOLAPEPOVTOC OV £XEL ATOONKEDGEL GTNV KIVITI] GUGKEVT] TOV
(Local Mode), evdd 1 0opaKPOGLEVT] AEITOVPYIO TOV EMITPETEL VO EYEL TPOGPacT GTa O1)-
peta evolapEpovtog Tov eivat amodnikevpéva oTov amopakpucspévo server (Remote Mode).
H tpéyovca Aettovpyia aivetor otov titho g gpappoync. [pokeévon va evaildcoe-
TOL 1] EQAPLOYN UETAED OVTAOV TV dVO AEITOVPYUDV O YPNOTNG TPENEL VoL EMAEEEL amd TO
menu Modes to submenu Toggle Point Mode. Xtnv mepintmon mov o ypriotng Bélel va
petafet amd TNV ATOUAKPLGLUEVT] AELTOVPYIO TNV TOTIKT OEV VIAPYEL KOVEVO TPOBANLLOL
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Location GPS - Remote Mode

United
Kingdom

Deuts

Zyua 5.4: Aopveopikn Tlpofoin

yioti whvto etvor ekt o T€tota LeETaPaon. v TePInTmon OU®S Tov 0 XPNoTNG BEAEL
va petofel omd TV TOTIKY AEITOLPYIO GTNV AMOUOKPLGUEVT Agttovpyia dev givan ThvTa
dvvatn avty N petdPoon. o va propéoet va yiver n epappoyn mpénet va gival puoui-
OUEVI COOTA OTWS TEPLYPAPETAL OTO KEPGAANO 5.2.2 Kol O AMOHAKPUGHEVOG SETVer Vol
avtomokpivetan péco oto mpokabopicuévo timeout. Av yio. ortolodnmote Adyo dgv gival
EPIKTY L0 TETOWO PLETAPOOT) O XPOTNG EVIUEPDVETOL UE KATAAANAO UNVOLLCL.

O ypnomg pmopei va oArGEel tnv aktiva avalntnong onueiov evolapépovtog emiié-
yovtag omd To menu Modes to submenu Change Radius. H aktiva avtn eivol 1 amdotaon
o€ UETPO LECH OTNV OTOloL YAYVEL 1] EQAPUOYN Yo onUeio EVOlAPEPOVTOC. Av €va omn-
Helo eVOLIPEPOVTOG amEXEL AYOTEPO OO TNV ATOCTOGCT) QLT TOPOVGLALETOL GTOV YAPTY.
Eniong pnopei va emthééer av oty avalitnon tov onpeiov eviolopépovtog Bo copmept-
Aappdavovtal to onueio EVOLPEPOVTOG TOV Ol PIAOL TOV £XOVV 0picEL MG NUOGLO HECH
g emAoyng amd to menu Modes tov submenu Include Buddies.

Av n gpapuoyn Ppioketar og Aettovpyio Ayng evnuepdcemv Béomng oe Kabe aAloyn
0éonc mov AapPaver amd v vrokeipevn GPS cuokevn mapovcidlel o Evav ToyKOGUL0
¥GptN TV TpéYovca BEon pe Eva umhe kKokhko onpeio. H tpéyovca Béon Ppiocketon mhvta
670 KEVTPO TOL Ydptr. Emiong pe évav pmie kOKAo pe kévipo v tpéyovca Béon gai-
vetat 1 aktiva ovalitnong onueiov evolapépovtog. O yaptng €xel vIooTel TOGO zoom
€101 ®OTE VA QaiveTal OAOKANPOG 0 KOKAOG TNG aKTivag avaliTtnong av VIdpyEl KAmTolo
ONUELD EVOLOPEPOVTOG EVTOC TOL KOKAOV aTo¥. TNV avtifetn mepintmon 1o zoom puOui-
Ceton étol doTe vo poaivetal To Kovtvotepo omnpeio evolapépovtoc. Otav Aapfdvetar pio
véa Tp€xovca BEom To TPOYPAULLO avaKTA O eKetval Ta onpEia evOlAPEPOVTOG TO OOl
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Location GPS - Remote Mode Location GPS - Local Mode
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(o) Enpeta péca oty axtiva (B’) Znpeta extog g aktivag

Yymua 5.5: Epgdvion Enueiov Evowagpépovtog otov ydptn

Bpiokovtar péca oty axtiva avalimonc. Avtd ta onpeio Ttapovotdlovtal pe KOKKIVOL
onueio Tovo otov maykocspo yépt. To Kovivotepo omd avtd To onueio EvolapEPOVTog
OLMC OeV TOPOVCIALETAL [LE KOKKIVO YPOLUA OAAA LLE TPAGIVO. X TEPITTMGN TOL OEV VILAP-
Y€l Kavéva onpeio péca oty axtiva avalntnong Tote 1 epapuoyn ovalntd to Kovivo-
TEPO ONUEID EVOOPEPOVTOG EKTOG TNG OKTIVOG KOl TO EUQUVIEL GTOV TAYKOGLULO XAPTN.
Optouéva mapadeiypato onpeiov evidg g aktivag aval)tnong Kol EKTOG TNG oKTIVaG
avalntong eaivovial ota cynuata 5.50° Kot 5.5B” avrtictorya.

21NV mEPITTOOT TOL TO KOVTIVOTEPO omueio givarl cuvdedepuévo kat pe kdmoto url Oa
gueoviotet otny taskbar tov kivntov €va notification and To omoio o YpNHoTNG HTopEl val
€xel aueon TpocPaoct oty 10T0ceASa avtr. Emimdéov mapéyetar n duvatdtnTo 6TOV YpN-
oG va emiéEel éva onueio evdlapépovtog (kdvovtag click mive otov ydptn). Tote Ba
enPaviotel Eva avadvopevo Tapdbupo Le TEPIGGOTEPES TANPOPOPIES Y10 AVTO TO oMUEiD
omm¢ Qaivetal kal 6to oyfua 5.7. Onwg paiveror oto Tapdbupo epeaviletar puo pukpn
AEKTIKN TTEPLYPOPT] TOV OTUEIOV Kot 1] AOGTAGT TOV GE UETPO. amd TNV TpEYoVSa BEa.

Emiiéyovtag amd To menu Modes to submenu Recalculate Position Eavaryiveton n ava-
{Mon onueiov evdlapépovtog pe Paon Tig Tpéyovaeg pubuicels.

Av 1 gpappoyn| BpiokeTol 6€ OTOLOKPVGHEV Agttovpyio 0 ¥PNOTNG UTOPEL VOl EVEP-
YOOI OEL EMIONG TNV EAAYLOTOTOMUEVT] AgtTovpyio emAéyovtag and To menu Modes 10
submenu Minimized Mode. Xg avti v Agltovpyio, OT®G PAIVETOL Kol GTO YA 5.6,
dev QOivETOL O YAPTNG TNG EPUPUOYNG GAAG M KIVIITI] CLGKELT TOL ¥PNoTN cvveyiletl va
Aappaver minpogopieg BEong Kot va eppavilet notification yio To KOVTIVOTEPO GNUELD EV-
SLopEPOVTOG OV VTO gival GUVOESENEVO e KAmolo url. Avahoyn gival kot 1 Asttovpyia Ee-
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Dialer Contacts Browser

Zynpa 5.6: Minimized Mode - Trip Mode

vaynong n omoia gvepyomoteital enthéyovtag amd To menu Modes o submenu Trip Mode.
H Aetrovpyia Eevaynong kdvet 6Tt axpifdg kdvet kot 1 eEloyiotonompuévn Aettovpyia pévo
OV AVOTYEL TOVTOYPOVO KOl TO UT] TOL GUVIEETOL LE TO KOVTIVOTEPO GMUEIO EVOLOPEPOVTOG
610V eLAAOLETPNTN. Kot 6T dV0 TEPImTOGELS 0 XpNoTNG LWTopEl petapepOel ypryopa oty
006vn tov yaptn emAEyovTag To notification Tng epapproOYNG TO OTOI0 LAAGTA JEV EMNPE-
aletar amd T1g ekKaBapiGEIS TOV EWOOTOMGEWV.

‘Olec ot arhayég mov yivovtot omd To menu Modes amobnkedovror katd v €£0060 amd
Vv 006v1 ToL ¥EPTN Kot EMAVAPEPOVTOL ALTOHOTO OTNV EMOUEVN 16000 (Y 0 ¥PNOTNG
£YEL AMEVEPYOTOINGEL TNV AMYM eViUepDSE®V BEoNG N Exel OAAGEEL TNV TN TNG AKTIVAL
avaltmong). Xty mepinT®on Tov 0 ¥PNoTNG EYKATAAENYEL TNV 000V TOL Y&pTN VD Ppi-
OKETAL GE OMOLOKPVOUEVT AELTOVPYiol 6TV EXOUEVT €160J0 TOL GTIV 00OV TOL YAPTN M
epapuoyn Bo Tpoomadncel va cuvoebei [ie Tov amopaKpLCUEVO server. Av Ta KoTapEPEL Oa
petafei 6€ amopaKpLGUEVT AEITOVPYIR aKPIPDG OTMG NTAV TPV 0 YPNOTNG EYKATAAEIWEL
v 006vn Tov Yaptr. Ty avtifetn nepintwon Oo Tapapeivel og TOTIKT Agttovpyia.

To menu Pols

O ypMotg KavovTag KAIK TIve GToV YApTn UTopel vor O€L TIG CLUVTETAYILEVES TOV O1)-
LELOV aVTOV oTNV 000V TNE KIVNTHG GLGKELNC. AVTO TO oNLEio pTopel vo omoOnKeLTEL (G
onpelo evOlaPEPOVTOG TOMIKA 1 amopoKpLuopéEVA (avdAoya e TNV Agrtovpyio otV ool
Bpioketarn epappoyn). Ia vo arobnkevtel apkel o yxprotng va emthééel amod To pevoo Pols
7o vropevov Last Click Location. Ztnv cvvéyeia 0o petapepdel o po véa 006vn-poppa
N omoia Qaivetal 6To oyNUo 5.80° Kot 000 HUToPEL VO GUUTANPDOGEL ETITAEOV GTOLYEIN Y10l
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B mM € 7:45pPm

o Point

Kentriki Vivliothiki EMP

Distance from here: 420.57788
meters

Website

Yynuo 5.7: Dialog [TAnpogopidv Enueiov Evolapépovtog

to onueio. Tehkd pmopel vo emPePfaidoet TNy amobKELON TOL TATOVTAG GTO TANKTPO
Add. Xvykekpuévo pmopei va mpochéoet pa cuvroun weptypaen (Description), éva url
Kot va emAgEet av Ba ypnoylomoteitatl 1o onpeio otic avalnTioelg KovTvotepoL oNeEiov
evi0pEPOVTOG OG0 amd ToVv 110 660 Kat and Tovg PIAOVS ToV.

Avaroyn duvatoTnTo Ao KEVOTG TOV TPOGPEPETAL KOL YIOL TIV TTLO TPOCPOTY) EVNUE-
pwon 0éonc (tpéyovca BEon TG Kivn T cuokeLNC). T va amobnkevTel apkel 0 ypNoTNG
va emhééetl amd To menu Pols to submenu Current Location. Xtnv cuvéyeia Bo petapep-
Oel oe o véa 086vNn-eopra avaioyn T 000vIG TOV TEPLYPAPNKE GTIV TPONYOOUEVT|
TOPAYPAPO.

Emiiéyovtag and to menu Pols 1o submenu Pol List o ypriotng petafaivel oe pia véa
086vn n omoia eaivetar oto oynua 5.9a’. H véa 006vn ovolaotikd amoterel (o AMota
OA®V TV oNUEi®V EVOLOQEPOVTOG T O0TToin £XEL OPIGEL 0 ¥PNOTNG. AVAAoya LE TNV AEL-
Tovpyia oty omoia BpiokdTav 1 EPapoyn TPV TNV emidoyn tov Pol List | AMota mepié-
YEL €ite T0L TOMIKA amobnievpéva onueia, gite To omopaKpVCUEVE amobnkevpéva onueia.
KéBe eyypaoen ¢ AMotag mepiéyet 1o Id tov onpueiov (O apBpdc oto pmie ovTo), Luo Ae-
KTIKN TEPTypapr| Tov onueiov, Tig cuvtetaypuéves tov onpeiov (Longitude, Latitude), pio
£voelgn yo v vmapén M Un 10T0GEMB0C GLVOESEUEVTG UE TO OTUETD KaL dVO EVOEIEELS Yo
70 av 10 onueio Ha ypnoonoleitar 6NV aval)Tnor ToL KovTvoTEPOL GNpEioV TOGO 0T
ToV ¥pNot 660 Kot and Tovg eilovg Tov. Exteddvtog KAk méve oty évoeién WebPage
UETAPEPOLUOTE VTOUATO GTNV GEASN TTOL lvar cuvdedepévn e TO avtioTolyd onpeio.
Av dev vmapyel  évoeién WebPage odld 1 évoeién No WebPage onpaivel 6tL to onueio
dev lval GUVOESENEVO [IE KATOLO IGTOGEADA.
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£ @il & 7:34pPm £ @l @ 6:42pPm

Dokimastiko Simio N.Ktiria Ilektrologwn
Lo : Lor de:
23.777976 23.782865

Latit

37.976714 37.978891

www.Dokimi.com www.ece.ntua.gr

- Used in Closest Search Used in Closest Search
B pubiic Public

(o) poocHnkn Znpueiov Evoiapépovtog (B’) Eme&epyaoia Xnpeiov

ymua 5.8: TlpooOnkn-Eneéepyacia Enpeiov Evoapépovtog

Am6 T0 menu g EPAPUOYNG TO 0Toio QaiveTan 6To oyfua 5.9B° o ypnotng propsel
va emié€el va mpoobéael éva otoyeio. Tote Oa petapepbel oe por 006vN-QopLa OTTMG
TOV oYNaTog 5.8 TNG omoiag 1 AsrTovpyio, TEPLYPAPTNKE GE TPONYOVLEVT TOPAYPUPO.
Emiong pumopei vo emié€et va droypayet to emdeyuévo onpeio evdlapépovtog. [a va o
emTOYEL TPEMEL e To TANKTpa KatevBvvong tov D-pad va emidééel to onpeio evolapé-
pOVTOG TPOG dlaypaPn kol 6TV cvvéxeld vo emiiééel to menu Delete Point. Tehevtaio
duvatotnTo otV JloyElplon TV onueiov evolaeépovtog amotehel n eneEepyosio evog
VILAPYOVTOG OTUEIOD EVOLOQEPOVTOG. [0 VOl TO EMITOYEL OLTO O YPNOTNG TPEMEL VAL EMAE-
&el 1o onueio evolapépovtog Tpog encéepyocio akpidg OT®MG Kot 6Ty dladtkacion yio
dlypaen Kot vo Tatioel To pecsaio mAnktpo tov D-Pad. Tote Oa petopepbei o o véa
006vN-0éppa 6Twg oto oynpa 5.83°. H 006vr avtr elvar mavopoldtomnn pe tnv 006vrn Tov
oYNUATOG 5.80” e TV TpooHNKn evoc TANKTpov, Tov Upload Image. Mg to TAMKTPO 00TO
0o petapepbel og o véa 006vn v Picture Gallery 1 omoio meptypdpetal 6To KEPAAULO
5.2.2. Amd avtv pmopel va emAEEEL o eikova, 1) ontoia Ba yivel upload otov amopakpv-
opévo server. Apo¥ emideyel 1) ewdva oo Tov YpNoT Kal yivel pe enttuyia o upload otov
server 1o url Tng tomoBeteitat oto textbox pe emtypagn Url. Movo pia eikdva avd onueio
EVOL0PEPOVTOG EIVAL SLVOTOV VO Ao KEVTEL GTOV Server Kot Oyl ToPUTAV.

Téhog o ypfotng Umopel va evtomioet Eva EMAEYIEVO GTIEIO EVOLAPEPOVTOC GTOV TTOL-
YKOGLUO YapTn emthéyovtog to menu Navigate. Tote o ypnotng Ba emioTpéyel oToV XApTN
OmOV 070 KEVTPO TOL Ba £xel onuelmbei to onueio mov emérele pe Eva Umhe KUKAIKO o1-
peto, 6mwg paivetar kai oto oynua 5.10.

Y& omolodNmOTE GTIYUN Ko av ¥afel 1) ETKovovia, [LE TOV server evm 1 epapuoyn Ppi-
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£ Nl & 6:42pPm £ Gl & 6:42Pm

Used in Closest Search Used in Closest Search

Public Public

Used in Closest Search Used in Closest Search

B pubic B pubiic
Bt ©  .°

Delete Point N'avigate

(a”) H Xiota tov onpeimv (B’) Menu g AMotog Tov onpeiov

ymua 5.9: Alota Enueiov Evotagpépovtog

OKETOL GE ATOUAKPLGLEVT AglTovpYia 0 xpotng Ba emotpéyel otny 006vn Tov ¥apTN o€
Tomikn Asrtovpyia (pe eEapEcelg Ty eAayIGTOTONUEVT] Aettovpyia Kot Trv Agttovpyia Ee-
véynong ot omoieg amAd Oa otapaticovy vo avalntovv onueia evotapépovtog). Tlpémet
va onuelwBel 0Tt e TOV OPO OTOLOONTOTE GTLYT EVVOOVLE GE KATOL0 YPOVIKT] GTUYLLT TOL
N €pappoy Tpootadn el va £pBet oe eMKOV®VIN LE TOV SErver Kot ouTog OV AUV GEL,
YOPIC 0VTO VO CNUALVEL OTL 1) EPAPUOYN OV TUKTE YPOVIKA SIUCTNHLOTO EpMTH TOV server
v vo Befaridvetar 0Tt vITdpyel akdun 1 cOVOEST|. MePIKEG TEPITTMGELS AmOTLYING PO~
vovtot 6to oynua S.11. Zuykekppéva oto oynua S.11a° eaivetal po owotuynpévn mpo-
omabelo Yo HETAPOOT) O OTOUAKPVOUEVT] AEITOVPYiD, EVD 6T0 oynua 5.116° eaivetor 1
ATOAEL CHVOESTC KOTA TV TPOSTADELD, OVAKTNONG TNG ATOUAKPUGUEVIG AGTOC ONUEi®V
EVOLQPEPOVTOC. XTO oYNUa 5.12 @aivetol pio emtuynpévn LeTABOOT OE ATOUOKPUGUEVT|
Aettovpyia.
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Ml €@ 6:42pPMm

Location GPS - Remote Mode

?3 Nia
bt 5 DihoBin

ohknBova
: Xahavdpi

Fahdrai . yryyis goNei

NeEo Wuyikd Ayia ‘
Mapaokeur
Xohapyog
o

i

P up Ly

Mamayog

Zmypﬂ%.pou

+F Kaigapiavr

Yunrrag
Adgvn

Blpwvag

@W
c=0 o
Zyua 5.10: ITionynon oe Enpeio Evoiapépovtog

Ml @ 5:58 Am £ @Ml @ 5:58AM

Location GPS - Lol:al Mode

A

Result

Location failed to change to

Remote Mode

(o) Amotvyio petdfoaong oe AmopaKpL- (B’) Atdrewn cﬁvéscmg
opévn Aettovpyia

ymua 5.11: Iepumrtdoelg amotvyiog chvoeong

64



3 Ml & 5:58 AM

& Result

Location changed to Remote

Mode

Zyuoa 5.12: Emroynpévn petdfoon o amopokpucuévn Asttovpyia
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Settings

B Gl & 2:45rm

e 1

http://192.168.1.2:8080/android2)

Save Seftings

Test Server Connectivity

username: el d I’Oid

android

Test Acount

Yynuo 5.13: Settings

H emioyn Settings (Pvbuicelg) petapépet tov ypiom o o véa 006vn 1 onoio, ai-
vetal oto oyua 5.13. e avtv v 086vn o xpnotng uropei va ehéyéetl Eva mAnbog mo-
POALETPOV TOV TPOYPEUILOTOC:

Mrmopei va opicel 1o Web Server URI. To Web Server URI amotehel tnv diebBvvon
Tov Web server e Tov omoio Ba eTKOWV@VEL 1 EQUPLOYN TPOKEEVOD VO KAVEL OLTHOELG
Yo Ay O£G0UEVOV GYETIKOV LLE TO ONUELD EVOLOPEPOVTOG TTOV Eival amobnKevpéva TNV
OTOHOKPLUGHEVT BAOT KOl GITNGELS Y10 ATOGTOAN OES0UEVAOV TPOKEWEVOD VO, AToBNKEL-
ToUV véa onpeia evolopépovtog N va tpomomomBodv Ta 101 vadpyovIa.

Mmopei va opicet o Timeout to onoio givar o ypovoc oe milliseconds Tov omoio Ha
TEPYEVEL GTNV XEPOTEPT] TEPIMTMOOT 1 EPOAPUOYN o ardKplon and Tov web server. To
Timeout dev umopei va Eenepvaet ta 20000 milliseconds (20 secs).

Mmopei va opicel To username kol password To omoia givat To dvopa xpioTn Kot o
KOOGS ¥PNOT T OTTOL0 XPNOLUEVOVY GTNV TAVTOTOINOT TOL YPNOTY Ao ToV web server.
To username Kot to password Toapéyovtor omd Tov KAToYo Tov web server kot g Baong
dedopévav.

Me to mAfjkTpo Save Settings pmwopel vo, amobnkedoet T1g Tpéyovoeg pubuicelg Ommg
@aivovtatl otnv 006vn. Av kdmota gicodog eivar espaipévn (my to Timeout dev gival apio-
uoc 1 elvan peyorvtepo tov 20000) ToTe 01 pOpicels dev Ba amobnkevTOHY Kot 0 ¥PNGTNG
Ba evnuepwbei LG UNvOLATOG 6TV 006V TNG GLGKEVTG TOL.
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Me 10 miktpo Test Server Connectivity pmopel vor S10MIGTMOCEL OV 1] TPEYOVGO H1EV-
Buvon tov web server 6mTmg eaiverol oty 006vn avtiotolyel o Kdmolo web service to
omoio eival oxedlocUEVO £TGL MGTE VO UTTOPEL Vo EEVTNPETEL TNG OLTHOELG TNG EPOPLOYNS
Yo atooToAn Kot Aqw dedopévav. Otay matndei otédveton éva pivopo otov web server
KOl OVOLLEVETOL [ £YKVPN OTTAVTNOT HESO GTO YPpoVvikd TAaicto wov B€tel To Timeout.

Av 0 web server omavTiGeL e £va £YKVPO WAVLUL HEGO GTOV TPOKAPOPIGUEVO YPOVO
TOTE 0 YPpNoTNG Ba e1omoOel e pvopa oty 006vn Tov O6TL LILdPYEL SlabecIUdTNTA TOV
web server. Xtnv avtifet nepintoon o ypnotng o ewdomoindei 6t1 dev vapyeL drabect-
potnto tov web server. Kt tétolo pmopet va copPet yia évav and tovg e&ng Adyovg: O
web server dgv andvinoe kaBoAov ondte EAnEe To timeout. O web server amdvtnoe aAAd
N andvinon £etace Letd Ty ANéEn tov timeout. O web server andvtnoe LG GTo YPOVIKA
oplo. 0AAG TO PVOpLO ATTAVTINOTG OV NTAV £YKVPO.

Me to mAfkTpo Test Account pmopel vo SOMIGTMOGEL OV T TPEYOVTA username Kot
password eivat éykvpa kot avayvopilovtatl and tov web server. [IpotndBeon yo va me-
toyel to Test Account givat va vdpyel o web server pe T0 c®OTO web service kKot vo
amokpBel Tpv Anéet to timeout KATL TOL PTOpEl va damoTwOEl e To TANKTPO Server
Connectivity.

B GaMl & 2:45Pm B & 2:45pPM

- -

Delete Buddy Accept

(0’) Buddies Screen (B’) Buddies Menu

Yynuo 5.14: Buddies

Buddies

H emioyn Buddies petagépetl tov ypnotn o€ pia véa 006vn 1 omoio Qaivetol 6to
oynua 5.140’. Xty 006vn avt napovctdletar pio Aot pe 6A0VE TOVG ATOUOKPVUGUEVOLG
¢ihovg (Buddies) tov ypriot. Kabe eyypagn oe avtrv v AMota nepiéyet to Id tov pilov
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(O ap1Budg oto pmhe eHVTO), TO username TOL GIAOL Kot TNV kKatdotaon (status) Tov pilov.
O1 KotaoTdoelg oTIg onoieg pmopet vo Pploketar pua eyypaen g Alotog givat:

Request Made: O ypnotng TG EQOPHOYNG EKOVE LU0 0iTNON ATOd0YNG OTOV XPNOTN TNG
Motag pe xatdotaon Request Made tnv omoia dgv €xetl kavel akoun SeKTH.

Requested: O ypnotng pe katdotaon Requested ékave o aitnor amodoyng otov xpn-
OTN NG EPAPUOYNG TNV OOl OgV EYEL KAVEL OKOUT OEKTT.

Friend: Mia aitnon anodoyng tmv dV0 TapATive TEPITTOCEMY EYIVE SEKTI KOl TAEOV Ol
dvo ypnoteg eivar gidot.

IN'a va amodeytel o ypnong ™G epapproyng évav eilo otnv katdotoon Requested
TPEMEL VAL TOV EMAEEEL YPNOLLOTOIDOVTOG TO TANKTPA KatevBivoewg tov D-Pad kot otnv
ocuvéyeto va emiéEel o menu Accept(To menu avto gpeavifetot povo av yiver highlighted
évag ypnotng otV Kotdotaorn Requested, oe kKaBe dAAn mepintwon dev eppavifeTar).

INa va dtaypdyet o ¥proTng TS EQOPUOYNS Evav GIA0 g OO0 KOTAGTOCT KoL OV
Bpioketar avtdg mpémel va emAEEEL TPAOTA TOV QIAO TPOG dLyPOPY| XPNCLOTOIDOVTOS TO
T KTpa katevdivoewv tov D-Pad ko otnv cuvéyeta va emié€el to menu Delete Buddy.

IN'a va otelletl 0 gpoTNG TNG EEAPLOYNS Lo aitnon amodoyng oe Evav dAlov ¥prot
npénel va emléEel to menu Add Buddy. Znv cuvéyeia Ba tov {nnbei va ddoet tov apBpod
Id tov ypriotn mov BéAel va oteidel v aitnon amodoyng. Olec ot emAoyéC Tov menu
eaivovtal 6to oynua 5.14p°.

Téhog av o ypnotng kavel click mivo o kdmolov eiro o onoiog Ppicketat otV KaTA-
otaon Friend o petapepBel og pio véa 006vn dmov umopei va det oL onpeio EVOLaQEPOVTOG
TOV GUYKEKPLUEVOL PIAOV TOL 0TTOld £X0VV 0pLoTEL 0O CLTOHV TOV PiA0 mg dnuodcia. H Aiota
onpelov givorl Tovopotdtunn pe v AMota onpeioy mov TeptypaenKe 610 KEPAAo 5.2.2.
H pévn dapopd g eivan 0Tt £YEL TEPLOPIOUEVT] AEITOVPYIKOTITO LLOG KoL TO OT)ULElD TOV
EPLEXEL OEV “avIKOLV” GTOV ¥PNoTN AL oTov eido Tov. 'Etotl mepropiletal otnyv omin
TOPOVGIOGT TOV CNUEI®V QVTOV.

[pémer va onueiwbei Tog ov yivel puo aitnon arodoyng oTov pNoTn KATd TNV SIUPKELL
oV aVTog Ppioketal oty mapovoa 086vn dev Ba mpootebel avtoOHATO Lo KovovpyLo
gyypoen oty Aloto. Avtifétmg Ty endpevn eopd mov Ba emotpéyel TNy idto 006V Kat
0o EavapopTmbei n Alota pe Tovg eiAovg Oa EPEOVICTEL KOVOVIKG. Y& TEPITTMON TOL Yol
Kamolov Adyo yabel n emkowwvia pe tov server n 006vn pe v Alota Tov Oilov 1 e
v Alota tev dnuociev onpeiov tov eikov Ba Khicet kol o ypiiotg Ba emotpéyel 610
KEVIPIKO menu NG EQAPLOYNG.

Picture Gallery

Eite n emloyn Picture Gallery amd 1o Kevipikov menu, gite 1 emioyn Upload Image
amo v 000vn enefepyaciog evog onNUeiov EVOLOPEPOVTOG LETAPEPEL TOV YPTOTN GE UidL
véa 006vn n onoia eaivetan 6to oynfpa 5.15a’.

H 006vn avth amotelel OLGLOCTIKA £VAV TEPINYNTH OTIC POTOYPUPIEG TOV EYEL TPOL-
Pr&et o ypnonc péca amod v epappoyn. H tpéyovoa potoypapia kot to filename g
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B & 2:45pPM £ Ml & 6:19Pm E3 Ml & 5:58 AM

Location GPS Location GPS Picture Gallery

Take Photo Delete Photo

”w O 4 S

Take Photo | Delete Photo Refresh Refresh select

(a”) Picture Gallery (B’) Menu 1 (y’) Menu 2

Yymua 5.15: H 006vn Picture Gallery

oaivovtal otnv 006vn. Eved pe cdpoo de€ld kot aplotepd TAVm GTNV TPEYOVCH POTO-
Ypapio LTOPOVLLE VO SOVLLE TNV TPONYOVUEVT] KOL TNV ETOUEVT] POTOYPOPIN GTOV PAKELO.
O yprotNg Umopel va oPnoet Ty Tpérovca oToypapio emAéyovtag to menu Delete. Emi-
ong uropet emaéyovtag to menu Refresh va eAéyEel yio vmopén vémv eidvmv 1) omoieg dev
eaivovtat atov tepmynrr. Télog umopei va emdé€el amd to menu v enthoyn Take Photo
TPOKEEVOL va TPOPNEeL pia VEQ Toypaia [ie TNV cuokevn Tov (OAeg o1 ETAOYEC TV
menu @aivovtol 6to oypa 5.15p°). Metd v emroyn Take Photo {nteiton amd tov yp1-
o1 va dmoet £va dvoua yio To apyeio oto onoio Ba amodnkevtel ) ewdva Tov mTpdkettal
va tpafnéet. To dvopa mpémel va tedeumdvel pe v katdAnén .jpg M JPG ywo va yiver de-
K10. Av d00¢el éva dekTd Gvopa 0 XpNoTNG eivat o€ BEomn va Tpafnéetl pia potoypagio pe
TNV GLOKELT] TOL TOTAOVTAG 6TO UeGaio mAnkTpo 1o D-pad. H potoypaeia mov tpdfnée
00 amobnkevtel pe To Gvoua apyeiov oV £dmGE apyIKd Kot TO TPOYPopa Oo emioTpEyeL
oty 006vn Picture Gallery. Extoc and ta 3 avtd kOpia menu (Take Photo, Delete Photo,
Refresh) av o ypriotc £xel ptdcel € avtiy v 006V pécw g emthoyng Upload Image
eueoaviletarl pa akoun emthoyn menu, n Select, n onoio eaivetar Ko oto oynfua 5.15y°.
Méo® avTng TG ETAOYNG O XPNOTNG UTOPEL VO EMAEEEL TNV TPEYOVGA POTOYPOPIN Y10, VOL
v amobnkevcel otov webserver.

Inueioon: o va propel o ypnonc va ypnotpomomost v exthoyn Picture Gallery Oa
TPETEL M GLOKELN TOV Va. gival epodiacpévn pe SD Memory Card mpoxeipévon vo yivetat
G€ QVTNV 1] AOBNKEVGT] TOV EIKOVOV.

69



5.2.3 Mz¢£00o0g viomoinong tng epappoyns Android

H epappoyn g mapovcog SITAOUATIKNG epyaciog dnpovpyndnke oty yYAdooo tpo-
YPOUUATIGHOD Java Kot cuykekpipéva eivat coppatn pe v ékdoon 1.6 tov Java Develop
ment Kit (JDK). [la tqv cuyypaer| g xpnoiporomdnke 1o Android SDK 1.0 kobmg emi-
ong ko ot Bipriodnkec Apache Mimed4j (http://james.apache.org/mime4;j/index.html) 0.5,
amd v HttpComponents Client to Http Mime module
(http://hc.apache.org/index.html) kat v Commons 1O (http://commons.apache.org/io/).

To Android SDK é£yet meprypagei e AeTTOPEPELD GE TPONYOVUEVO KEPAAOLO KOLL (LITO-
terel v Pon méve oty onoio avantOicceTol 1 papproyn. Ot vworowes PpAobnkeg
£yovv PondNTKd POLO Kol GKOTOG TOVE EIVOL 1] EDKOAOTEPN ETIKOVOVIO [LE TOV Web server.
Mopéyovv OLeg TIG AmOPAITNTES SLOTPOCOTEIEG TPOKEIUEVOD VL UTOPEGEL TO TPOYPOLLLLLOL
va 6TéAVEL Kat Vo, d€xeTal dlapopmv €W0mV http unvouata (ry multipart http message).

O myaiog KOSIKOC TNG EPAPUOYNIG OpyavdVeETOL og 4 packages Kol yio TEPIGGOTEPESG
AEMTOUEPEIEG OYETIKEG LLE TNV VAOTOINGT O AVOYVMOTNG UTOPEL va avaTpEEEL 6TO TOpdp-
TN 6To 0moio Ppicketal 0 TANPNG TNYAi0g KOG TG epapproyns. Ta téocepa makéto
glvau:

f—

. grantua.cn.GPS

N

. gratua.cn.GPS.Auxiliary

|98)

. gr.ntua.cn.GPS.ImageManagement

~

. gr.ntua.cn.GPS.Services

gr.ntua.cn.GPS

To package gr.ntua.cn.GPS amotedel to kbplo makéto g epappoyns. Ilepiéyet tig
KAAGELG 01 0Toieg Onovpyodv T0 chvoro oyxeddv tov User Interface kabBmg Kot tnv Agt-
TOVPYIKOTNTA TOV KPVOPETOL oW awd oTo.

gr.ntua.cn.GPS.Auxiliary

To package gr.ntua.cn.GPS.Auxiliary mepiéyet éva oovoro and Pondnrtikég KAdoelg
o1 omoieg ekTeAOVV €va TANB0G AEITOVPYIDV. ZUYKEKPIUEVO TTEPLEXEL Lot KAAOT Yo TV
npodcPacn oty Tomikn Pdomn dedopévev 1 omoia PpiokeTon amodnKevUEV) GTO KIVTO
(DbAdapter), o kKAdon 1 onoio mepiéyet TAnpogopiec yo pia teproyn (DescribedLocation),
pa kAdon n omoia ovalapBdvel Ty enucovavia pe tov amopakpucpévo web server (HttpCo-
nnector), po KAdon 1 omoia “Coypoa@iler” ta S1dpopa onueia EVOIUQEPOVTOC GTOV YAPTN
(myOverlay) kot 1€hog (o KAAon 1 omoio, Xp1OUEDEL 6TV ATOOKEVOT KOl AVAKTNOT|
TV pLOUice®v TG epappoyng (SettingManager).
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gr.ntua.cn.GPS.ImageManagement

To package gr.ntua.cn.GPS.ImageManagement nepiéyel £€va cuvoro and KAAGELS Ot
omoieg aoyorobvtar pe o BEpaTa droyelptong eOVEOV. ZYKEKPIUEVO TEPLEYEL L KAGOT|
n omoia eppavilet to User Interface tng Picture Gallery (picGallery), pio kAdon 1 oroia gpt-
oavilel po 006vn TpoemokdnTNoNg Ayng eotoypagiog (CameraPreview) kot pio kKAdon
N omoia YPNGIUOTOLEL TIC SVVATOTNTES TNG POTOYPAPIKNG UNYUVIG TNG VTOKEILEVNG OL-
OKEVNG TPOKEEVOL va Tpafnéet pia potoypapia (Preview).

gr.ntua.GPS.Services

To package gr.ntua.GPS.Services mepiéyet tpeig kAdoeglg o1 omoieg amoteloby Services
T0, omoin TPEYOVV YWPIig TNV epedvion kdmotov User Interface. Xvykekpipévo va service 1o
01010 TPEYEL OLOPKMG KOl TO OTOI0 aviyveveL TNV dtaypaen Tov notification (Notification
DeleteService), €va service to omoio Tpéyel 6tav 1 epapuoyn Ppioketon e minimized
mode kot €va service To 0moio TpEYeL OTav N ePapuoyn Ppioketan o€ trip mode.

5.2.4 Web E@appoyn

H Web gpappoyn eivar oyediacpévn yio vo Lopel vo d€XETaL UNVOLLOTA, TTOV TOPEyOo-
vtal and po Android based epoppoyn kot va evepyel KOTAAANAQ €(TE ATOVIOVTOG GE 0VTA,
glte amoBnkevovtag dedopéva otny facn dedopévmv, ite amodnkehoviog pwToypapieg o
KGO0 TOTIKO 1) ATOUOKPLGUEVO Y1 LTIV ATOONKEVTIKO HECO.

H Android based epappoyn étav otédvel éva pivopo Tpog KOTO0V OO UAKPVUGHUEVO
server dgv yvopilel TITOT Yol TV VAOTOINGT TNG ATOUAKPVGUEVIG EPOPIOYNC GTNV OmToia
amevBvvetat. To povo to omoio yvopilel etvar éva vroTVTMOEC TPWTOHKOALO TO OTTOi0 TEPL-
péver va tnpn0et amd TV TAEVPA TG ATOUAKPLOUEVTG EQapLoYnc. Etot dev €xel onuacia
0€ o0 YAMGG O, Eivat ypoappévn 1 web epappoyn apkel va VAOTOIEL TO VTOTVTDOEG TPWTO-
KOAAO TIKOVOVIOG Kot va xpnotponotel 1o tpwtdéxoiro HTTP yio tnv amoostoAr kot Aqyn
punvopdtov. H cuykekpipuévn web epoppoyn autng e SmA®UATIKNG EpYAciag omoTeENE]-
Ta amd Eva cuvoro JSP celidmv (Java Server Pages) tig omoieg prho&evel évoc webserver
Apache Jacarta Tomcat 3.3.2 (yopig va nailet Wwitepo poro og mo1dv webserver o giho-
Eevnoovpe Tig oelideg apkel avtdg vo vrootnpilel JSP).

211V GUVEYELD YIVETOL piot GOVTIOUT| TEPTYPAPT] TOV TPMOTOKOAAOL TO 0700 VAOTOLOHV
1660 1 Android based epappoyn 6o ko web epappoyn. o tepiocdTepeg AemTopépeleg
ota OEUaTo TG VAOTOINGCNG 0 OVOYVOGTNG UToPEl Vo ovaTpéEEL GTO TAPAPTNLLO GTO OTOIO0
umopel vo Bpet Tov mANpN TNYaio KOSIKO TG EPUPHOYNC.

To TpwTOKOLAO EMKOIVOVIOG

H emxowovia peta&d piog Android based epappoyng kat tng web epapuoyng Tavio
Eexva amd v peptd g Android based epoppoync. Avti Kavel pio. aitnon yuo KAmoo
vnpecio otny web gpappoyn kot web epapuoyn avoidy®e TG OITNOEMG VTHG TPATTEL
avéioya. Kdébe aitnom ¢ Android based epappoyng yiveror mTpog cuykekpiuévo url Tov

71



webserver ool aVTOG TEPUEVEL TIG OLTHOELG ALTOL TOL £idovg. Ot S14¢popes AITACEL KoL
Aertovpyieg mov emredovvtan Tapovsiaiovror mopakdto (Lo TV evKoAdTEPT TAPOLGi-
aon 0o avapepopaote oe poe Android based epappoyn og A Kot oty web epapuroyr og
S):

reques\s‘
1]
raeﬂona Web Server

Android Phone

response

Zyua 5.16: Ipotokorro emtkotvaviag

Iotomoinon Xpiotn. O A otédvel éva HTTP Post oto URL “/login.jsp” pe mapa-
pétpoug “user” & “pass” to username kot password wpog miotonoinon. O S amavtdet pe
pio HTTP cerida 1 omoia wepiéyet to uvopa AUTH OK <userld> av to otoyyeio mov
éotetle o A motomomOnkav | AUTH FAILED av n miotonoinon anétuye.

"Eheyyog Xovoeong. O A otéhver éva HTTP Post oto URL “/test.jsp”. O S anavtdet pe
pa HTTP 6elida 1 omola mepiéyet to uvopo TEST OK. O A mepiévet yio tnv amavtnon
péypt va Anéet éva mpokabopiopévo timeout.

Afqyn Aopokpuvopévav Znpeiov Evoweépovroc. O A otéivel évo HTTP Post oto
URL “/getpoint.jsp” pe mapdpetpo “userld” to Id tov ypnotn tov omoiov BéAel va AaPet
ta onueia evdlapépovtog. O S amavrael pe pio HTTP celida 1 onoia wepiéyetl Eva xml
apyeio To omoio mepiEyel o Aloto pe onueio evdlopépovtog. H popen tov xml didetan
TOPAKATO:

<Message>
<Status>0K</Status>
<PointList>
<Point>
<pointId>pointId</pointId>
<Longitude>Longitude</Longitude>
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<Latitude>Latitude</Latitude>
<Description>Description</Description>
<Used>Used</Used>
<Public>Public</Public>
<Url>urlStr</Url>

</Point>

<Point>

</Polint>

</PointList>
</Message>

Amoctol] Xnpeiov Evowugépovtog tpog amodinkeven. O A otéivel éva HTTP Post
oto URL “/addpoint.jsp” pe mapopérpovg “userld”, “Longitude”, “Latitude”, “Description”,
“Mode”, “Used”, “Public” ko “Url” T@v onoimv To ovOLOTO VTOONADYVOLV Kol TO TEPLE-
xouevo toug. O S amavtdet pe o HTTP ogdida n onoia mepiéyet to pivopa OK av métuye
N amobrkevon tov onueiov 1 to uvopa FAIL av anotdyel | anobrkevon.

Evpeon Inpueiov Evowegépovrog péca oty axtiva avalitneng. O A otéivel va
HTTP Post oto URL ““/closestlocations.jsp” pe mapapétpovg “Longitude”, “Latitude”,
“Radius”, “myuserld” kot “userld” tov omoiwv Ta ovopaTo VTOONADGVOLY KOl TO TTEPLE-
youevo tovg. Iapduetpot pe kAewdi “userld” pmopodv vo vIdpyoLY TOPATAV® OO Lol
Kot avomaplotovy ta ids Tov eilov tov ortoiwv ta dnpocia onpeio Bo courepiinedovv
oty avalitmon. O S amovtdel pe po HTTP ceAida n omoia mepiéyetl éva xml apyeio o
omoio mepi€yel pia Alota pe onpeio evdlapépovtog. H popen| tov xml didetar mapokdtm:

<PointList>
<Point>
<Longitude>longitude</Longitude>
<Latitude>latitude</Latitude>
<Description>description</Description>
<Distance>tempDist</Distance>
<HasUrl>Yes</HasUrl>
<Url>UrlStr</Url>
</Point>

<Point>
<Longitude>longitude</Longitude>
<Latitude>latitude</Latitude>
<Description>description</Description>
<Distance>tempDist</Distance>
<HasUrl>No</HasUrl>

</Point>
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</PointList>

Evpeon tov kovtivéotepov Xnueiov Evoragépovrog. O A otélvel éva HTTP Post
oto URL “/closestlocation.jsp” pe mapapétpovg “Longitude”, “Latitude”, “myuserld” kot
“userld” T@v omoimv To. OVOLLOTO VTTOINAGDVOLV Kot TO TEPLeyOevo Tovg. Tlapdpetpot pe
KAl “userld” umopovv va VITAPYOLYV TOPUTAVE® GO L0 KO AVOTAPIoTOOV Ta ids TV
oAV TV omoiwv ta dnudcia onpeio Bo coumeptineEdovy oty avalitmon. O S ana-
vtdet pe o HTTP celida n onoia mepiéyetl éva xml apyeio to omoio mepiéyet éva ornpeio
evoapépovtoc. H popen tov xml dideton mapaxdtm:

<Point>
<Longitude>longitude</Longitude>
<Latitude>latitude</Latitude>
<Description>description</Description>
<Distance>tempDist</Distance>
<HasUrl>No</HasUrl>

</Point>

Afqyn Motog @ikov. O A otéhvel évo HTTP Post oto URL “/getbuddy.jsp” pe mo-
pauetpo “userld” n omoia eivor to id Tov ¥pNoT TOV OTOIOV TOVG PIAOVG TPOKELTAL VL
amooteidel o webserver. O S amavtdel pe pio HTTP celida 1 omoia mepiéyetl évo xml
apyeio To omoio mepiEyel TNV Alota pe Toug eidovg. H popen tov xml dideton mopoakdtm:

<Message>

<Status>0K</Status>

<BuddyList>
<Status>0K</Status>
<Buddy>
<buddyId>friendUserId</buddyId>
<Username>buddyusername</Username>
<Status>status</Status>
</Buddy>

</BuddyList>
</Message>

ANy Miotog dnpéclov onpeiov evoragépovrog pirov. O A otéhvel évo HTTP Post
oto URL ““/getbuddypoint.jsp” pe mapapetpo “userld” n omoia eivor to id tov @idov Tov
omoiov ta onpueio TpoKettal va arooteilel o webserver. O S amavtdet pe o HTTP celida
n omoio wepi€yet éva xml apyeio o omoio mepiéyel v Alota pe ta onpeio tov eidov. H
popen tov xml didetat TopaKdTm:

<Message>
<Status>0K</Status>
<PointList>
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<Point>
<pointId>pointId</pointId>
<Longitude>Longitude</Longitude>
<Latitude>Latitude</Latitude>
<Description>Description</Description>
<Used>Used</Used>
<Public>Public</Public>
<Url>urlStr</Url>

</Point>

<Point>

</Point>

</PointList>
</Message>

Enelepyacia g Motag ¢ilov. O A otéhvel éva HTTP Post 6to URL
“/addbuddy.jsp” pe mapapétpovg “userld”, “buddyUserld” kot “Mode”. Ta ovopato Tmv
300 TPAOTO®V TOPAUETPOV TEPLYPAPOVVY TO TEPLEXOLEVO TOVG. H mapdpetpog “Mode” pmo-
pet va mapet Tic Tég 1,2,3 Kot onpotodotel Ty Tpochnkm, amodoyn Kot dtaypopr| eVOg
oiAov avtiotorya. O S amavtdet pe po HTTP ceAida 1 omoia mepiéyet to pipvopa OK av
mETVYE M aAAoyn otny Aota 1 To uvopo FAIL av amétuye.

Amnootor Ewovag otov webserver. O A otélvet éva multipart HTTP Post oto URL
“/uploadimage.jsp” pe mapapérpovg “userld”, “pointld” ko “image”. To ovopata twv 600
TPOTOV TOPAUETPOV TEPLYPAPOVY TO TTEPLEYOUEVO TOVG Kot glvar amid Strings. H mapd-
petpog “image” etvan éva InputStream g eikdvog mpog amootorn). O S amavtdet pe pio
HTTP oceAida 1 onoia mtepiéyet to unvopa Upload Successful!! av métoye  amoctol.

5.2.5 Bdon Asoopévov

2tV Baon dedopévav omobnkehovial ol TANPOPOPIEC TOL GTEAVOLV YPNOTES O1 OTTOI0L
ypnopomoodv v android based epappoyn, kabdg eniong Kot TANPOEOPIES Yo TOVG
i01o0vg tovg Ypnotec. Amotelel ol oyxectoky Paon 6edopEvav oL Yo TNV VAOTOINoT
g ypnowonomnke o mySQL Server. Xtnv cuvéyela dideTon po cOVIOUN TEPLYPOPT
Tov kdBe mivaxa g faong, evd oto Tapdptnua vrdpyovv 6Aa too CREATE statements
v TNV Kotookeon e H Paon amotedeiton amd tpeig mivakeg: O mivaxog users mepléyet
TANPOPOPIEG OYETIKEG e TNV MoToToinon TV Ypnotdv (userld,username,password). O
nivakog buddies mepiéyel TANpo@opieg ylo TIC OYECELS TOV XPNOTOV LETAED TOVE Kot TO
gioog avtg ¢ oxéong (budy1ld,budy2ld,Status1,Status?). Télog o mivakag points givat
0 TVPNVAG TG PACTC dEGOUEVMVY GTOV OTTOI0V ATOBNKEVOVTOL TANPOPOPIEC CYETIKES |LE TA.
onueio evolopépovtog Tov kabe ypNoT TG EPAPUOYNG.
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Kepalaro 6

Entloyocg

6.1 XOvoyn kol Zvpmepacuota,

2TV TopovGo. SIMAMUOTIKY EPYACIO £YIVE LEAETN TOV UNXOVICUOV TTapoyng Y npe-
o1V Baotopévov oty @£om 1o ¥pnoth, TV S100EGIL®Y TEYVOAOYLOVY EVTOTIGHOY BEong
Ko avomToxOnKe pio Qappoyn mapoyns vanpeciov Béong Paciopévn otny TAATEOpLL
Google Android.

Am6 v perétn tov Location Based Services fyfke 10 GOUTEPAGHO OTL ATOTEAOVV
évav TOAAG VTOGYOUEVO KAUDO OTNV 0ryopd TNG TANPOPOPIKNG, TNAETIKOIVOVIOV KOl 70
poyng vanpecswwv. O1 teyvoroyies méve otig onoieg otnpilovtorl ot LBS €xovv wpudoset
o€ 1€1010 Pabud dote va T Kaf1oTohv VAOTOMGIIES KOl OIKOVOULKG GULLPEPOVGEG Y10,
EUTOPIKN EKUETAALEVOT|. ATTO TNV GAAN dev €xel TpwToTuToToBel aKOUO Evo TANIGLO
pe Baomn 1o omoio Ba yiveton 1 avémruén, N Aettovpyia Kot 1 cuvtpnon evog LBS, aArd
VILAPYOVV JAPOPES EEXMPIOTEG TPOTACELS.

Ot teyvoloyieg evtomiopov Béonc, o1 onoieg mopéyovy v Pacikn TAnpoeopia g H¢-
ong yw éva LBS, pmopodv miéov va ddcouv og pkpo xpovikd S1aoTnie Kot LUe opKETE
Heyain axpifeto vroAoylopovs 0Eong Yo S16Ppopeg KIVNTEG GLOKEVEG LE GYETIKA LUKPO
KOGTOG. AVAUESH OTIG TEYVOLOYiES aviyvevonc BEong kupiapym B€omn £xel To GPS 10 onoio
QoiveTol va €YEl ETIKPATNOEL 0TV aviyvevon Béong o avoiktd ydpo (Yo To AOY® ovTod
EMAEYTNKE MG 1) TEYVOAOYIOL OVIYVELGNG TOL YPNCIUOTOLEL 1 EPOAPUOYN TNG TAPOVSOC Ot-
TAoOPaTIKNAG epyaciog). Extog amd to GPS, ota mAaicto avtig tng SImMA®UATIKNG EpYUGiag,
UEAETHON KOV GUVOTTIKG Kot AALEC TEXVOAOYiEG EVTOTIGOV BEomg. Kabe o amd Tig omoieg
£yl TO, 01K TNG TAEOVEKTNUATO, KOl LELOVEKTIUATA, TO OTTOI0, TAPOVGLALOVTOL OVOAVTIKA.

H mhateopupa Google Android mapéyet 6Aeg TIC SLVATOTNTEG Yo TNV avATTVEN EVOG
LBS. Yrmootmpiler GPS, cOvdeon oto Awdiktvo péow WiFi, Web Browsing, eppdvion
TOAVLECTKOD TTEPLEYOUEVOD KOl YEVIKA TIG TEPLOGOTEPES OO TIG TEXVOAOYIEG TOV EVOMLLO-
TOVOLV OAEG Ol GUYYPOVES GLOKEVEG KIVITIG TNAEPOVING.

To k0p1o PéPog TG SMAMUATIKNG epyaciag apopd tv avamtvén uag LBS yia to
Google Android, oto omoio o ypnotng umopei va PAénet v Tpéyovca Béom tov og Evav
TOYKOGLO XAPTN KoOMG Ko va opilel d1dpopa onueia evOLOQEPOVTOG T 0moia ep@avilo-
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vtal povo otav Bpicketar kovid og ovtd. Emmiéov éva chvoro fondntikdv Aettovpyidv
KOl ETAOYDV TEMKOD ¥pNoTN TPOSTEOMKAY LE GKOTO TNV AOENCT TNG YPNOTIKOTNTAG TNG
VINPEGLOG.

6.2 Melhovrikég Enektdoerg

H epoappoyn mov avantdydnke ota TAaiclo TG TapoHoos SITAOUATIKNAG EpYOGING OYE-
drbotnke Kot opyovdOnke €101 doTe va givar TANpmg enektdoiun. Exet ympiotel og dopo-
petikd modules avaloya pe TIC TapeYOLEVEG AEITOVPYIES, TOPEXOVTAG £TGL TNV SLVATOTNTO
GTOVG TPOYPOLLUOATIOTEG VO ETEKTEIVOVV GUYKEKPILEVES AELTOVPYiES Ympig va exnpedlovTal
7o, VTOAOUTO TUALLOTO, TNG EPOPLOYNG. MEALOVTIKEG EMEKTAGELS TNG EPUPLOYNG APOPOVV:

* Yiomoinon ac@airotg petagopds. ‘Eva 0épa mov dev viomomnke mAnpwg ivat
avTO TNG ACPAAOVE LETAPOPAG TV OedoUEVOV HETAED TOL server Kot Tng Kivi-
g ovokevng. [Tapdro mov ypnoipomoOnkay OAeg EKEIVEG OL TPOYPOUUOTICTIKES
pnéBodot ylo TV ac@AAEL TNG EPOPUOYNG, OV YivETOL KPLTTTOYPAPNoN TV http
pnvopdtov. H atdgacn avth mépbnke €101 dote va amhiomomBel 1 vioroinon g
epoppoync. 'Etol oe peAAovTiKéc ek0OGELC TNG EQPUPLOYNG LITOPEL Vo, cUUTEPIANPOET
1 SVVOTOTNTO KPLITOYPAPNONG UE KATo10 TP®mTOKOAAO 6mw¢ Tae SSL, TSL a.

« EmmAéov 1eyvoloyieg evromopov 0éonc. H spappoyn 0o pumopodvoe emione va
emektabel e ypNHoN EMITAEOV TEYVOLOYLDV OVIYVEVOTG. ZVYKEKPIUEVA GE LEAAOVTL-
k&G ek00aelg Ba pmopovoe va ypnoiponomdel o WiFi yia tov evtomiopnd 0éong,
70 omoio NON vrootnpileTtar amd v Tpéyovca £kdoon tov SDK tov Android. Xe
endpeveg exdooelg tov Android SDK avapéverot vo vrootprytel kot to Bluetooth,
omdte umopel va ypnoiporonbel kot avtod Yo eviomiopd éomng.

* MeyalvTepn oAnAiemidopaon pe onueia evoragépovtog. Tédog Oa pmopodooay va
mPooTefoVV OpIoUEVEG EMITALOV SUVOTOTNTEG GYETIKEG LE TNV CAANAETIOpOOT TOV
XPNOTN LE TO oNUEiN EVOIAPEPOVTOC TOV 0L TOG 0pilet. o mapaderypo 1 TpocsOKn
EMTALOV TANPOPOPLAOV 1) 1] EUPAVICT] TANPOPOPIOV TAOTYNOTG HETAED OMUEIDV EV-
SLopEPOVTOG.
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R e N R N N

Hopaptnua A’

Koowog EQappoyng Android

HHoxkéto gr.ntua.cn.GPS

GPS.java

package gr. ntua. cn. GPS;
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import
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GPS. Auxiliary. DbAdapter;

. GPS. Auxiliary. DescribedLocation;

GPS. Auxiliary. HttpConnector;
GPS. Auxiliary. SettingManager;

. GPS. Auxiliary. myOverlay;

GPS. Auxiliary. HttpConnector. BuddyGetter;

GPS. Ruxiliary. HttpConnector. ClosestLocations;
GPS. Services. LocationService;

GPS. Services. LocationTripService;

GPS. Services. NotificationDeleteService;

xception;
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arsers. DocumentBuilderFactory;
arsers. ParserConfigurationException;

. Document;
Node;
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Activity;

AlertDialog;
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ProgressDialog;

tent. ComponentName;
tent. Context;

tent. DialogInterface;
tent. Intent;
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tent. SharedPreferences;
abase. Cursor;

phics. Paint. Style;
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IBinder;
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81



50 import android. view. MotionEvent;

51 import android. view. SubMenu;

52 import android. view. View;

53 import android. view. View. OnClickListener;
54 import android. view. View. OnTouchListener;
55 import android. widget.EditText;

56 import android. widget. FrameLayout;

57 import android. widget. ImageView;

58 import android. widget. LinearLayout;

59 import android. widget. TextView;

60 import android. widget. Toast;

61 import android. widget.ZoomControls;

62

63 import com. google. android. maps. GeoPoint;

64 import com. google. android. maps. MapActivity;
65 import com. google. android. maps. MapController;
66 import com. google. android. maps. MapView;

67 import com google. android. maps. Overlay;

68 import com google. android. maps. Projection;

69

70 0 /FF

71 * The main class of the application. It contains a map which displays
72 * current position and the closest PoI (Point of Interest)
73 *

74 * @author Stavros Zotalis

75 */

76 public class GPS extends MapActivity {

77 private ImageView gpsStatus;

78

79 private boolean listeningLocations = true;
80 Ve

81 * The Location Manager of the activity

82 */

83 private LocationManager lm;

84 Vadd

85 * The Notification Manager of the activity
86 */

87 private NotificationManager nm;

88 Vadd

89 * The Notification Id

90 */

91 private int NOTIFICATION ID = 1;

92

93 Vadd

94 * The Location Listener for the Location Manager of the activity
95 */

96 private LocationListener locationListener;
97 Ve

98 * A DbAdapter object for the retrieving of the PoIs
929 */

100 private DbAdapter dbadapter;

101 Vadd

102 * A ZoomControl View for zooming in/out

103 */

104 private ZoomControls zc;

105 Vadd

106 * The last clicked GeoPoint on the map

107 */

108 private GeoPoint lastPointClicked = null;
109 Vadd

110 * A List for storing all the overlays that are displayed on the map
111 */

112 private List<Overlay> overlaylist = null;

113 Vs

114 * The overlay that displays the current location
115 */

116 private myOverlay myLocOver = null;

17

118 private myOverlay myLocOverRadius = null;

119 Vadd

120 * The overlay that displays the closest Pol
121 */

122 private myOverlay poiOver = null;

123

124 Ve

125 * Constant showing the Local Mode

126 */

127 public final static int LOCAL_MODE = 1;

128 Vadd

129 * Constant showing the Remote Mode

130 */

131 public final static int REMOTE_MODE = 2;

132 Ve
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133 * Variable holding the Mode Status: Local/Remote

134 */

135 private int pointsMode = LOCAL_MODE;

136

137 Vadd

138 * A remote connector

139 */

140 private HttpConnector remoteConnector;

141

142 Vel

143 * SettingManager for retrieving the settings
144 */

145 private SettingManager settingManager;

146

147 Vadd

148 * A vector that saves the buddy ids

149 */

150 private Vector<String> buddies;

151 Vadd

152 * Include buddies or not

153 */

154 private boolean includebuddies;

155 Vadd

156 * The Radius of the search

157 */

158 private float Radius;

159 Vel

160 * the Frame Layout which is used for the Radius input
161 */

162 private Framelayout fl;

163 private EditText input;

164 private AlertDialog ad;

165

166 Vadd

167 * The Second Frame Layout wich is used for Listening Parameters input
168 */

169 private Framelayout £12;

170 private EditText timeInput;

171 private EditText distInput;

172 private TextView labTime;

173 private TextView labDist;

174 private AlertDialog ad2;

175 Vadd

176 * The minimum time between updates

177 */

178 private long minTimeForUpdates = 0;

179 Ve

180 * The minimum distance between updates

181 */

182 private float minDistanceForUpdates = 0;

183

184 Vadd

185 * Creation of the menus

186 */

187 @Override

188 public boolean onCreateOptionsMenu(Menu menu) {
189 SubMenu sm = menu. addSubMenu ("PoIs");

190 sm setIcon(R. drawable. poiadd);

191 sm.add(l, 1, 1, "PoI,List");

192 sm. add (2, 2, 1, "CurrentyLocation");

193 sm add (3, 3, 1, "LastyClicked,Location");
194 sm = menu. addSubMenu ("Modes"). setIcon (R. drawable. modes);
195 sm add (4, 4, 1, "Toggle,View,Mode");

196 sm. add (5, 5, 1, "ToggleyPointyMode");

197 sm. add(7, 7, 1, "Minimized Mode");

198 sm add (11, 11, 1, "TripgMode");

199 sm add (8, 8, 1, "ChangeyRadius");

200 sm. add (9, 9, 1, "Recalculate,Position");

201 sm. add (10, 10, 1, "Toggle,PositionyListening");
202 sm. add (12, 12, 1, "ListeninggParameters");
203 sm. add (6, 6, 1, "Include Buddies").setCheckable (true);
204

205 return super. onCreateOptionsMenu (menu);

206 }

207

208 Vadd

209 * This function is called every time the menu is shown
210 */

211 @Override

212 public boolean onPrepareOptionsMenu(Menu menu) {
213 menu. findItem(6). setChecked (this. includebuddies);
214 return super. onPrepareOptionsMenu (menu);

215 }
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216

217 Vadd

218 * Actions taken when one of the menu items selected
219 */

220 @Override

221 public boolean onOptionsItemSelected(Menultem item) {
222 Intent 1i;

223 switch (item getItemId()) {

224 case 12:

225 ad2. show () ;

226 break;

227 case 10: // Toggle between Listening Location Modes
228 if (listeningLocations) {

229 listeningLocations = false;

230 gpsStatus. setBackgroundDrawable (null);

231 1m. removeUpdates (this. locationListener);

232 1m. requestLocationUpdates ("gps", minTimeForUpdates,
233 minDistanceForUpdates, this. secondarylistener);
234 } else {

235 listeningLocations = true;

236 gpsStatus. setBackgroundResource (R. drawable. gps) ;
237 1m removeUpdates (this. secondarylistener);

238 1m requestLocationUpdates ("gps", minTimeForUpdates,
239 minDistanceForUpdates, this. locationListener);
240 }

241 break;

242 case 9: // Search for closest PoIs based on the Last Known Location
243 // (Recalculate Position)

244 Location loc = this. lm getLastKnownLocation ("gps");
245 if (loc != null)

246 this. locationListener. onLocationChanged (loc);
247 break;

248 case 8:

249 ad. setTitle ("Radius: ;" + Radius + "ymeters._ ChangegRadius:");
250 ad. show () ;

251 break;

252 case 11:

253 if (this. pointsMode == GPS. REMOTE_MODE)

254 tripMode () ;

255 break;

256 case 7:

257 if (this. pointsMode == GPS. REMOTE_MODE)

258 minimizeMode ();

259 break;

260

261 case 6: // Include Buddies

262 this. includebuddies = !this. includebuddies;

263 item setChecked (this. includebuddies);

264 break;

265 case 1: // Show the Local/Remote PointList

266 if (pointsMode == GPS. LOCAL_MODE) {

267 i = new Intent (GPS. this, PointList.class);

268 startActivityForResult (i, 1);

269 } else {

270 i = new Intent (GPS. this, RemotePointList.class);
271 i. putExtra ("settingmanager", settingManager);
272 startActivityForResult (i, 1);

273 }

274 break;

275 case 2: // Add the current location

276 loc = null;

277 if ((loc = 1lm getLastKnownLocation(LocationManager.GPS_PROVIDER)) == null)
278 return false;

279 double longt = loc. getLongitude();

280 double lat = loc.getLatitude();

281 if (pointsMode == GPS. LOCAL_MODE) {

282 i = new Intent (GPS. this, AddPoint.class);

283 i.setAction("gr. ntua. cn. GPS. ADD");

284 i. putExtra (DbAdapter. KEY_LONG, longt);

285 i. putExtra (DbAdapter. KEY_LAT, lat);

286 startActivity (i);

287 } else {

288 i = new Intent (GPS. this, AddRemotePoint.class);
289 i.setAction("gr. ntua. cn. GPS. ADD");

290 i. putExtra (DbAdapter. KEY_LONG, longt);

291 i. putExtra (DbAdapter. KEY_LAT, lat);

292 i. putExtra ("settingmanager", settingManager);
293 startActivityForResult (i, 1);

294 }

295 break;

296 case 3: // Add the last clicked location

297 if (lastPointClicked == null)

298 return false;
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299 longt = lastPointClicked. getLongitudeE6 () / (1000000.0);

300 lat = lastPointClicked. getLatitudeE6 () / (1000000.0);
301 if (pointsMode == GPS. LOCAL_MODE) {

302

303 i = new Intent (GPS. this, AddPoint.class);

304 i.setAction("gr. ntua. cn. GPS. ADD");

305 i. putExtra (DbAdapter. KEY_LONG, longt);

306 i. putExtra (DbAdapter. KEY LAT, lat);

307 startActivity(i);

308 } else {

309 i = new Intent (GPS. this, AddRemotePoint.class);

310 i.setAction("gr. ntua. cn. GPS. ADD");

311 i. putExtra (DbAdapter. KEY_LONG, longt);

312 i. putExtra (DbAdapter. KEY _LAT, lat);

313 i. putExtra ("settingmanager", settingManager);

314 startActivityForResult (i, 1);

315 }

316 break;

317 case 4: // Change View

318 mapView. setSatellite (!mapView. isSatellite());

319 mapView. invalidate();

320 break;

321 case 5: // Change Point Mode

322

323 // Create a progress Dialog

324 final ProgressDialog pd = ProgressDialog. show(GPS. this,
325 "PleaseyWait", "Connecting,ToyServer...");

326 pd. setCancelable (false);

327 // Try to change Mode in a new Thread because changing modes may
328 // take time

329 new Thread() {

330 @Override

331 public void run() {

332 final String msg = changeMode ();

333 pd. dismiss ();

334 GPS. this. runOnUiThread (new Runnable () {

335

336 @Override

337 public void run() {

338

339 new AlertDialog. Builder (GPS. this)

340 . setMessage (msg)

341 .setTitle("Result")

342 . setNeutralButton (

343 "OK",

344 new DialogInterface. OnClickListener () {
345

346 @Override

347 public void onClick(

348 DialogInterface arg0,

349 int argl) {

350

351 arg0. dismiss ();

352 }

353

354 }).setIcon(R. drawable. knobinfo)

355 . show();

356 }

357

358 )i

359

360 }

361 }.start();

362

363 break;

364 }

365 return super. onOptionsItemSelected (item);

366 }

367

368 private void tripMode () {

369 // Create a notification that can restart the application
370 Notification appnot = new Notification(R. drawable. map,
371 "GPSylocationyMinimized", System currentTimeMillis());
372

373 PendingIntent pi = PendingIntent.getActivity(this, 1, new Intent(
374 GPS. this, GPS.class). putExtra ("pointmode", GPS.REMOTE_MODE)
375 . putExtra ("includebuddies", GPS. this. includebuddies), 0);
376

377 appnot. setLatestEventInfo (this, "GPS_Location", "Restart", pi);
378

379 // Set Delete Intent

380 appnot. deleteIntent = PendingIntent. getService (this, 1, (new Intent(
381 GPS. this, LocationService. class))
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}

.setAction("gr. ntua. cn. GPS. ServiceNotificationDeleted"), 1);
nm notify (this. NOTIFICATION ID + 1, appnot);

// Start Service and stop this

Intent i = new Intent (GPS. this, LocationTripService.class)
. setAction("gr. ntua. cn. GPS. StartService");

i. putExtra ("settingmanager", settingManager);

i. putExtra ("includebuddies", this. includebuddies);

GPS. this. startService (i);

GPS. this. setResult (3);

GPS. this. finish();

private void minimizeMode () {

}

// Create a notification that can restart the application
Notification appnot = new Notification(R. drawable. map,
"GPSyLocationyMinimized", System currentTimeMillis());

PendingIntent pi = PendingIntent.getActivity(this, 1, new Intent (
GPS. this, GPS.class). putExtra("pointmode", GPS. REMOTE_MODE)
. putExtra ("includebuddies", GPS. this. includebuddies), 0);

appnot. setLatestEventInfo (this, "GPS_Location", "Restart", pi);

// Set Delete Intent

appnot. deleteIntent = PendingIntent. getService (this, 1, (new Intent(
GPS. this, LocationService. class))
.setAction("gr. ntua. cn. GPS. ServiceNotificationDeleted"), 1);

nm. notify (this. NOTIFICATION ID + 1, appnot);

// Start Service and stop this

Intent 1 = new Intent (GPS. this, LocationService.class)
.setAction("gr. ntua. cn. GPS. StartService");

i. putExtra ("settingmanager", settingManager);

i. putExtra("includebuddies", this. includebuddies);

GPS. this. startService (i);

GPS. this. setResult (3);

GPS. this. finish{();

@Override
protected void onActivityResult (int requestCode, int resultCode, Intent data)

switch (requestCode) {
case 1:

if (resultCode == Activity.RESULT_CANCELED) {
new AlertDialog. Builder (GPS. this). setMessage ("ConnectionyLost")
.setTitle ("Error"). setNeutralButton ("OK",
new DialogInterface. OnClickListener () {

@Override
public void onClick(DialogInterface arg0
int argl) {

arg0. dismiss ();

}

}).show();
if (this. pointsMode == GPS. REMOTE_MODE)
changeMode (); // Don't need new thread no communication

// takes place

}
if (resultCode == 3) {
double longitude = Double. parseDouble (data
. getStringExtra ("Longitude"));
double latitude = Double. parseDouble (data
. getStringExtra ("Latitude"));
String descr = data.getStringExtra("Description");
String url = data.getStringExtra("Url");
myOverlay mo = new myOverlay (10, true, this);
Location loc = new Location("gps"), loc2 = 1lm
. getLastKnownLocation ("gps");
;
loc. setLatitude (latitude);
loc. setLongitude (longitude);
float distance = 0;
if (loc2 != null) {
distance = loc2.distanceTo (loc);
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465 mo. setCoord(longitude, latitude);

466 mo. setDescription (descr);

467 mo. setUrl (url);

468

469 mo. setDistance (distance);

470 this. overlaylist. add (mo);

471 this. mc. animateTo (new GeoPoint ((int) (latitude * 1E6),
472 (int) (longitude * 1E6)));

473 this. mapView. invalidate();

474 mc. setZoom(mapView. getMaxZoomLevel () - 5);

475 }

476 break;

477 }

478

479 super. onActivityResult (requestCode, resultCode, data);

480 }

481

482 Vadd

483 * changes the modes between LOCAL_MODE and REMOTE_MODE <br>
484 * REMOTE_MODE----- >LOCAL_MODE executed asap <br>

485 * LOCAL_MODE----- >REMOTE_MODE executed after checking the connection
486 * availability

487 */

488

489 Vadd

490 * Changes the modes between LOCAL and Remote Mode. <br>

491 * While doing that the location listener is turned off. <br>
492 * This method can be used on a different Thread from the UI Thread<br>
493 * as the operations that require to be executed in UI Thread are <br>
494 * executed in UI thread.

495 *

496 */

497 private String changeMode () {

498 // Unregister the Location Listener

499 1m. removeUpdates (locationListener);

500

501 // The return string and the title string

502 String retStr = "ConnectionyAttemptyFinished";

503 String title = null;

504 if (pointsMode == LOCAL_MODE) {

505

506 // Testing the existance of web server

507 try {

508 HttpConnector. TestConnection tc = remoteConnector

509 . createTestConnection();

510 tc. testConnection();

511

512 if (tc.succeed) { // If webserver is online

513

514 // Identify the user

515 HttpConnector. Authenticator auth = remoteConnector
516 . createAuthenticator (settingManager. getUsername (),
517 settingManager. getPassword());

518 auth. logUser ();

519

520 if (auth. isAuthenticated()) { // if user is authenticated
521 settingManager. setUserId(auth. userId);

522 pointsMode = GPS. REMOTE_MODE;

523 // retrieve buddylist

524 if (!this. retrieveBuddies())

525 return "LocationyfailedytoychangeytoyRemoteyMode";
526 title = "LocationyGPS,-yRemote Mode";

527 retStr = "Locationychanged,toyRemote Mode";

528 } else {

529 retStr = "Locationyfailedytoychangeyto,RemoteyMode";
530 }

531 } else {

532 retStr = "Locationyfailed,toychange,to,Remote Mode";
533 }

534 } catch (Exception e) {

535 retStr = "LocationyfailedytoychangeytoyRemote Mode";
536 }

537

538 } else {

539 pointsMode = GPS. LOCAL_MODE;

540 retStr = "Locationychanged,toyLocalyMode";

541 title = "LocationyGPS,—,Local Mode";

542 }

543 final String title2 = title;

544 runOnUiThread (new Runnable () {

545

546 @Override

547 public void run() {
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// Register the Location Listener
if (GPS. this. listeningLocations)
1m requestlLocationUpdates (LocationManager. GPS_PROVIDER,
minTimeForUpdates, minDistanceForUpdates,
locationListener);
// Change the title
if (title2 != null)
GPS. this. setTitle(title2);
}

)i
return retStr;

}

private boolean retrieveBuddies () {
this. buddies = null;
BuddyGetter bg = remoteConnector. createBuddyGetter (settingManager
.getUserId(), settingManager.getUsername(), settingManager
. getPassword());
bg. getBuddies () ;

if (bg. xmlBuddyStream != null) {

try {
DocumentBuilderFactory dbf = DocumentBuilderFactory
.newInstance();
DocumentBuilder db = dbf. newDocumentBuilder ();
Document doc = db. parse (bg. xmlBuddyStream);
if (!doc. getElementsByTagName ("Status").item(0). getFirstChild()
. getNodeValue (). equals ("OK")) {
this. changeMode () ;
return false;

}

NodeList nodelist = doc. getElementsByTagName ("Buddy");
this. buddies = new Vector<String>();

Node iNode, icNode;

int length = nodelist. getLength();

for (int 1 = 0; i < length; i++) {

iNode = nodelist.item(i);
NodeList children = iNode. getChildNodes ();

int cLength = children. getLength();
for (int j = 0; j < cLength; j++) {
icNode = children. item(j);
if (icNode. getNodeType () Node. ELEMENT NODE) {
NodeList texts = icNode. getChildNodes ();
for (int k = 0; k < texts.getLength(); k++) {
String val = texts.item(k).getNodeValue();
String name = icNode. getNodeName ();
if (name. equals ("buddyId"))
this. buddies. add (val);

}

catch (ParserConfigurationException e) {
this. changeMode () ;
return false;

catch (IOException e) {
this. changeMode () ;
return false;

catch (SAXException e) {
this. changeMode () ;
return false;

catch (Exception e) {
this. changeMode () ;
return false;

}

return true;

else {

this. changeMode () ;
return false;

}

private MapView mapView;
private MapController mc;
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631 /** Called when the activity is first created. */

632 @Override

633 public void onCreate (Bundle savedInstanceState) {

634 super. onCreate (savedInstanceState);

635

636 // Set the gui

637 setContentView(R. layout. main);

638 // Get location and notification services

639 Im = (LocationManager) getSystemService (Context.LOCATION SERVICE);
640 nm = (NotificationManager) getSystemService (Context.NOTIFICATION SERVICE);
641

642 // create AlertDialog for radius input

643 input = new EditText (this);

644

645 f1 = new Framelayout (this);

646 fl.addView(input, new FramelLayout. LayoutParams (

647 FrameLayout. LayoutParams. FILL_PARENT,

648 FrameLayout. LayoutParams. WRAP_CONTENT) ) ;

649

650 ad = new AlertDialog. Builder (this). setView(fl)

651 .setTitle ("ChooseyRadius™). setCancelable (false)

652 . setPositiveButton ("OK", new DialogInterface.OnClickListener () {
653

654 @Override

655 public void onClick(DialogInterface arg0, int argl) {
656 // TODO Auto-generated method stub

657 try {

658 Radius = Float. parseFloat (input. getText ()

659 .toString());

660 } catch (Exception e) {

661

662 }

663 }

664

665 }).create();

666

667 // End of AlertDialog

668

669 // create AlertDialog for listening input

670 timeInput = new EditText (this);

671 distInput = new EditText (this);

672

673 labTime = new TextView(this);

674 labTime. setText ("SuggestedyTime: ");

675 labDist = new TextView(this);

676 labDist. setText ("Dist: ");

677 f12 = new FramelLayout (this);

678 LinearLayout linLayout = new LinearLayout (this);

679 linLayout. setOrientation (LinearLayout. VERTICAL);

680

681 linLayout. addView(labTime, 0, new FrameLayout. LayoutParams (
682 FrameLayout. LayoutParams. FILL_PARENT,

683 FrameLayout. LayoutParams. WRAP_CONTENT) ) ;

684 linLayout. addView(timeInput, 1, new Framelayout. LayoutParams (
685 FrameLayout. LayoutParams. FILL_PARENT,

686 FrameLayout. LayoutParams. WRAP_CONTENT) ) ;

687 linLayout. addView(labDist, 2, new FrameLayout. LayoutParams (
688 FrameLayout. LayoutParams. FILL_PARENT,

689 FrameLayout. LayoutParams. WRAP_CONTENT) ) ;

690 linLayout. addView(distInput, 3, new FrameLayout. LayoutParams (
691 FrameLayout. LayoutParams. FILL_PARENT,

692 FrameLayout. LayoutParams. WRAP_CONTENT) ) ;

693 £12. addView(linLayout);

694 ad2 = new AlertDialog. Builder (this).setView(f12).setTitle ("Parameters")
695 .setCancelable (false). setPositiveButton ("OK",

696 new DialogInterface. OnClickListener () {

697 public void onClick(DialogInterface arg0, int argl) {
698 try {

699 minTimeForUpdates = Long

700 . parselong (timeInput. getText ()

701 . toString());

702 minDistanceForUpdates = Float

703 . parseFloat (distInput. getText ()

704 .toString());

705 GPS. this. runOnUiThread (new Runnable () {

706

707 @Override

708 public void run() {

709 if (GPS. this. listeningLocations true) {
710 1m removeUpdates (locationListener);

711 1m. requestLocationUpdates ("gps",

712 minTimeForUpdates,

713 minDistanceForUpdates,
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714 locationListener);

715 }

716 }

77

718 1)

719 } catch (Exception e) {

720

721 }

722 }

723 }).create();

724 // End AlertDialog

725

726 // Bind to Notification DeleteService which detects the removal of
727 // notification by the user

728 this. bindService (new Intent (GPS. this, NotificationDeleteService.class),
729 this. mConnection, Context.BIND_ AUTO_CREATE);

730

731 // Create a Location Listener

732 locationListener = new MyLocationListener();

733

734 // Set Touch Event for MapVew

735 mapView = (MapView) findViewById(R.id.mapviewl);

736 mapView. setOnTouchListener (new OnTouchListener () {
737

738 @Override

739 public boolean onTouch(View arg0, MotionEvent argl) ({
740 if (argl.getAction() == MotionEvent. ACTION_DOWN) {
741

742 int x = (int) argl.getX();

743 int y = (int) argl.getY();

744 lastPointClicked = mapView. getProjection(). fromPixels (x, y);
745 Toast. makeText (

746 GPS. this,

747 "Youghaveyclickedyonythepointwith,Lon: "
748 + lastPointClicked. getLongitudeE6 ()

749 / ((double) 1E6) + "pandyLat: "

750 + lastPointClicked. getLatitudeE6 ()

751 / ((double) 1E6), Toast.LENGTH_SHORT)
752 . show();

753 }

754 return false;

755 }

756

757 )i

758 // Get map Controller

759 mc = mapView. getController();

760

761 // get imageView for displaying the status

762 gpsStatus = (ImageView) this. findViewById(R.id. gpsImage);
763

764 // Get the overlay list

765 overlaylist = mapView. getOverlays();

766

767 // Create an overlay for the current location

768 myLocOver = new myOverlay (10, true, this);

769 myLocOver. setDescription("CurrentyLocation™);

770 myLocOver. setDistance (0);

771 myLocOver. setUrl (null);

772

773 // Create an overlay for the Radius Circle

774 myLocOverRadius = new myOverlay(Radius, false, this);
775 myLocOverRadius. setDescription ("Radiusyof PoiySearch");
776 myLocOverRadius. setDistance (Radius);

777 myLocOverRadius. setUrl (null);

778

779 myLocOverRadius. getPaint (). setStyle (Style. STROKE);
780

781 poiOver = new myOverlay (10, true, this);

782 poiOver. getPaint (). setARGB (101, 0, 255, 0);

783 // overlaylist. add(myLocOver) ;

784 // overlaylist.add(poiOver);

785

786 // Get The ZoomControls and set the click listeners
787 zc = (ZoomControls) this. findViewById(R.id.zoomcontrols);
788

789 zc. setOnZoomInClickListener (new OnClickListener () {
790

791 @Override

792 public void onClick (View arg0) {

793 me. zoomIn();

794 mapView. invalidate();

795 }

796
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797 1)

798 zc. setOnZoomOutClickListener (new OnClickListener () {
799

800 @Override

801 public void onClick (View arg0) {

802 mc. zoomOut () ;

803 mapView. invalidate();

804 }

805

806 )i

807

808 // Create a dbadapter for local database access
809 dbadapter = new DbAdapter (this);

810 dbadapter. open () ;

811

812 // Initializing the setting manager

813 settingManager = new SettingManager (this);

814

815 // Initializing the connector

816 remoteConnector = new HttpConnector (0);

817

818 // Setting the title

819 this. setTitle ("Location GPS,-,Local Mode");

820

821 }

822

823 @Override

824 protected boolean isRouteDisplayed() {

825

826 return false;

827 }

828

829 Vadd

830 * A Extension of the LocationListener class that takes action on location
831 * changes

832 *

833 * @author Stavros

834 *

835 */

836

837 LocationListener secondarylListener = new LocationListener() {
838 @Override

839 public void onLocationChanged(Location loc) {

840

841 }

842

843 @Override

844 public void onProviderDisabled(String provider) {
845

846 }

847

848 @Override

849 public void onProviderEnabled(String provider) {
850

851 }

852

853 @Override

854 public void onStatusChanged(String provider, int status, Bundle extras)
855

856 }

857 bi

858

859 private class MyLocationListener implements LocationListener {
860 Ve

861 * Called when new location data is available

862 */

863 DescribedLocation lastLoc = null;

864

865 @Override

866 public void onLocationChanged(Location loc) {

867 DescribedLocation dl = findClosestPointOfInterest (loc);
868 if (dl.loc == null)

869 dl.loc = loc; // If no point of interest found
870 // If we have a new Location or notifications have been deleted
871 if (!dl.equals(lastLoc)

872 || ((notificationBinder != null) && (notificationBinder
873 . hasBeenDeleted()))) {

874 GPS. this. nm. cancel (GPS. this. NOTIFICATION_ID);
875 if (dl.url != null) {

876 GPS. this. showNotification(dl. url, dl.descr);
877 }

878 }

879 lastLoc = dl;
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880 String closestPointOfInterest = dl. descr;

881 if (closestPointOfInterest == null)

882 closestPointOfInterest = "NoyPoint, Of Interest";

883 // Set the overlay coord for the my position circle to be drawn
884

885 myLocOver. setCoord (loc. getLongitude (), loc.getLatitude());
886 myLocOverRadius. setCoord(loc. getLongitude (), loc.getLatitude());
887 myLocOverRadius. setRad (Radius) ;

888

889 overlaylist. add (myLocOver);

890 overlaylist. add (myLocOverRadius);

891 // Show a message containing info

892 Toast. makeText (

893 GPS. this,

894 "Locationychanged,;: yLat: 4" + loc.getLatitude() + "_Lng: "
895 + loc. getLongitude ()

896 + "\nTheclosestypointyof interestyis,"

897 + closestPointOfInterest, Toast.LENGTH_LONG).show();
898

899 // Center the map at the middle of the current location and the
900 // PoI location

901 // If PoI location does not exist center the map to the
902 // currentlocation

903 GeoPoint p = new GeoPoint ((int) (loc.getLatitude() * 1E6),
904 (int) (loc.getLongitude() * 1E6));

905 final Location 11 = loc;

906 final Location 12 = dl.loc;

907 mc. animateTo (p, new Runnable() {

908

909 @Override

910 public void run() {

911 calculateZoom(ll, 12); // Calculate and apply the

912 // correct zoom

913 }

914

915 b

916

917 mapView. invalidate ();

918

919 }

920

921 @Override

922 public void onProviderDisabled(String provider) {

923

924 }

925

926 @Override

927 public void onProviderEnabled(String provider) {

928

929 }

930

931 @Override

932 public void onStatusChanged(String provider, int status, Bundle extras) {
933

934 }

935 }

936

937 Vadd

938 * This function calculates and applies the correct zoom level in order both
939 * loc and loc2 points to be visible

940 *

941 * @param loc:

942 * The first location

943 * @param loc2:

944 * The second location

945 */

946 private void calculateZoom(Location loc, Location loc2) {

947 // calculate the radius of the zoom

948 float Radius;

949 if (loc2.distanceTo(loc) > this. Radius)

950 Radius = loc2.distanceTo(loc);

951 else

952 Radius = this. Radius;

953 // Find the maximum zoomlevel and set the map to it

954 int zoomlevel = mapView.getMaxZoomLevel ();

955 mc. setZoom(zoomlevel);

956

957 // This loop finds if the points are in the mapView window
958 // If one of the isn't then we Zoom out one level

959 do {

960

961 // Get the projection for the calculation of the points
962 Projection proj = mapView. getProjection();
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963
964
965
966
967
968
969
970
971
972
973
974
975
976
977
978
979
980
981
982
983
984
985
986
987
988
989
990
991
992
993
994
995
996
997
998
999
1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045

Math. cos (Math. toRadians (loc. getLatitude()))) >

int maxDim = mapView. getWidth();
if (proj.metersToEquatorPixels (Radius)
* (1 / (float)
mc. setZoom(--zoomlevel);
continue;
}
break;
J*

*

// Find the Points from GeoPoints Point pl =
Point p2 = proj.toPixels(gp2,
can fit in width if ((pl.

null);

mc. setZoom(--zoomlevel) ;

0)) { mc.setZoom(--zoomlevel);

x > maxDim) |
continue; } if
continue;

null);

proj.toPixels(gpl,
// Determine if they
(pl.x < 0)) {
((p2. x > maxDim) ||
} // Determine if they

(maxDim / 2))

(p2. x <

}

R

maxDim) ||

((p2.y > maxDim) ||

continue; } break;
*/

} while (true);

can fit in height maxDim

= mapView. get Height () ;

(pl.y < 0)) { mc. setZoom(--zoomlevel);

if ((pl.y >
continue;

(p2.y < 0)) { mc.setZoom(--zoomlevel);

// invalidate the map in order to force redraw

mapView. invalidate();

/**
* A simple class just to return both a string and a Location from one

* function
*

* @author Stavros
*

*/

Jx*

* This function finds and returns the closest local PoI to the given

* Location loc
*

* @param loc:

}if

* @return A DescribedLocation object containing all the info for the

* The given location
* closest PoIl
*/

private DescribedLocation findClosestLocalPointOfInterest (Location loc) {

// get all the points from the database

Cursor cur =

dbadapter. fetchAllPoints ();

// Check if the database has elements

if (!cur.moveToFirst())

overlaylist. clear();

poiOver. setCoord (null,

// coord to null

return new DescribedLocation (null

}

// Some declarations
Location poi;

String provider =
String retDesc =

Location retLoc = null;

float distance = -1, tempDist;
double longt, lat;

String descr;

int 1 = 0, pos = -1;

{

null);

loc. getProvider ();
"noyPointyof Interest";

// Examine each Pol retrieved from the database
// Save the closest to the given location
// create overlays for the rests within the radius

overlaylist. clear();
while
longt =

(!cur. isAfterLast ()) {
cur. getDouble (cur. getColumnIndex (DbAdapter. KEY_LONG));

"noyPointyof,Interest”, 0,

lat = cur. getDouble (cur. getColumnIndex (DbAdapter. KEY_LAT));

descr =
poi =
poi.setLatitude(lat);

poi. setLongitude (longt);

tempDist =

if
distance =
retDesc =
retLoc =
pos = i;

descr;
poi;

((tempDist < distance)
tempDist;

loc. distanceTo (poi);

(distance == -1)) {

93

cur.getString(cur.getColumnIndex(DbAdapter.KEYADESC));
new Location(provider);

// 1f no PoI found set its overlay

null);
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1046
1047
1048
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1064
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1068
1069
1070
1071
1072
1073
1074
1075
1076
1077
1078
1079
1080
1081
1082
1083
1084
1085
1086
1087
1088
1089
1090
1091
1092
1093
1094
1095
1096
1097
1098
1099
1100
1101
1102
1103
1104
1105
1106
1107
1108
1109
1110
1111
112
113
1114
1115
1116
117
1118
1119
1120
1121
1122
1123
1124
1125
1126
1127
1128

}

if (tempDist <= this. Radius) {
poiOver = new myOverlay (10, true, this);
poiOver. getPaint (). setARGB (101, 255, 0, 0);
poiOver. setCoord(longt, lat);
poiOver. setDescription (descr);
poiOver. setDistance (loc. distanceTo (poi));
overlaylist. add(poiOver);

i+4;

}

cur. moveToNext () ;

}

if (distance > Radius

poiOver. setCoord (retLoc. getLongitude (),

)

{

poiOver. setDescription(retDesc);
poiOver. setDistance (distance);
poiOver. setUrl (null);
overlaylist. add (poiOver);

}

if (pos >= 0)

((myOverlay) overlaylist. get (pos)).getPaint().setARGB(101

0);
cur. close();

return new DescribedLocation (retLoc, retDesc, distance

}

retLoc. getLatitude());

0,

, null);

255,

private DescribedLocation findClosestPointOflInterest (Location loc) {

if (this. pointsMode =

GPS. LOCAL_MODE)

return findClosestLocalPointOfInterest (loc);

else

return findClosestRemotePointOfInterest (loc);

}

Viss

* Finds the closest location (on the web server) and returns it

*
* @param loc
* @return

*/

private DescribedLocation findClosestRemotePointOfInterest (Location loc)
// Some Communication takes place here

Vector<String> params

= new Vector<String>();

params. add (Integer. toString (settingManager. getUserId()));
if (this. includebuddies) {

Iterator<String> it
while (it. hasNext (

)

= buddies. iterator();

{

params. add (it. next ());

}
}

ClosestLocations cl =

settingManager. getUsername (),
Double. toString (loc. getLongitude()),

remoteConnector. createClosestLocations (params,

.getLatitude()), Float.toString(Radius));

cl. findClosestLocations ();

if (cl.connected == false) {

changeMode () ;

settingManager. getPassword(),
Double. toString(loc

new AlertDialog. Builder (GPS. this). setMessage ("Connectionylost")
. setNeutralButton ("OK",
new DialogInterface. OnClickListener () {

@Override

public void onClick (DialogInterface argO,
int argl) {

arg0. dismiss ();

}

}).setTitle ("Error"). show();
return this. findClosestLocalPointOfInterest (loc);

}

Iterator<DescribedLocation> it = cl.results.iterator()

DescribedLocation dl
overlaylist. clear();
int pos = -1, i = 0;

null;

DescribedLocation retdl = new DescribedLocation (null,

while (it.hasNext())

{

// here we can find the closest
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1129
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1207
1208
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1210
1211

dl = it.next();

poiOver = new myOverlay (10, true, this);
poiOver. getPaint (). setARGB (101, 255, 0, 0);
= -1) || (dl.distance < retdl.distance)) {

if ((retdl.distance
retdl = dl;
pos = i;

}

poiOver. setCoord (dl. loc. getLongitude (),

poiOver. setDescription (dl. descr);
poiOver. setDistance (dl. distance);
poiOver. setUrl (dl. url);
overlaylist. add(poiOver);

i++;
}
if (pos >= 0)

dl. loc. getLatitude());

((myOverlay) overlaylist.get(pos)).getPaint().setARGB(101, 0, 255,

0):
return retdl;

}

@Override
protected void onPause (

1m. removeUpdates (locationListener);

// LocationListener

{

// Save the current state of the GPS-Map

// That includes Radius, REMOTE-LOCAL_MODE, Include Buddies
SharedPreferences. Editor editor = getPreferences (0).edit();

editor. putFloat ("Radius", this. Radius);

editor. putBoolean ("includeBuddies",

editor. putInt ("pointsMode", this. pointsMode);

editor. putBoolean ("listeningLocations",
editor. putLong ("minTimeForUpdates",
editor. putFloat ("minDistanceForUpdates",

editor. commit ();
super. onPause ();

}

@Override

protected void onResume (
// Stop any running Services

stopService (new Intent (GPS. this,
stopService (new Intent (GPS. this,

{

if (!settingManager. retrieveSettings())
"Couldynotyopenytheyconfigurationyfile”,
Toast. LENGTH_SHORT). show () ;

Toast. makeText (this,

remoteConnector. setTimeout (settingManager. getTimeout ());
remoteConnector. setBaseUrl (settingManager. getWebserver ());

// retrieve Saved Settings
SharedPreferences prefs
int pointsModeRetrieved;

if (prefs != null) {

= getPreferences (0);

this. Radius = prefs. getFloat ("Radius", 500);

this. includebuddies

prefs. getBoolean ("includeBuddies",

this. includebuddies);

LocationService. class));
LocationTripService. class));

// Stop listening to the

listeningLocations);
minTimeForUpdates);
minDistanceForUpdates);

false);

this. listeningLocations = prefs. getBoolean("listeningLocations™,

true);
pointsModeRetrieved

prefs. getInt ("pointsMode",

GPS. LOCAL_MODE) ;

this. minTimeForUpdates = prefs. getLong ("minTimeForUpdates", 0);
this. minDistanceForUpdates = prefs. getFloat (
"minDistanceForUpdates", 0);

else {
this. Radius = 500;

this. includebuddies = false;
this. listeninglLocations = true;
this. minTimeForUpdates = 0;
this. minDistanceForUpdates = 0;

pointsModeRetrieved

}

GPS. LOCAL_MODE;

timeInput. setText ("" + minTimeForUpdates);
distInput. setText ("" + minDistanceForUpdates);

if (!listeningLocations)

this. gpsStatus. setBackgroundDrawable (null);
final boolean 11 = listeningLocations;
if (this. pointsMode != pointsModeRetrieved)

new Thread() {

@Override
public void run()

{
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1212 GPS. this. changeMode () ;

1213 // request the updates here

1214 if (11)

1215 GPS. this. runOnUiThread (new Runnable () {

1216

1217 @Override

1218 public void run() {

1219 // TODO Auto-generated method stub

1220 1m

1221 . requestLocationUpdates (

1222 LocationManager. GPS_PROVIDER,

1223 minTimeForUpdates,

1224 minDistanceForUpdates,

1225 locationListener);

1226 }

1227

1228 Py

1229 // Start listening

1230 // to the

1231 // LocationListener

1232

1233 }

1234

1235 }.start();

1236 else if (11) {

1237 1m requestLocationUpdates (LocationManager. GPS_PROVIDER,

1238 minTimeForUpdates, minDistanceForUpdates, locationListener); // Start
1239 // listening

1240 // to

1241 // the

1242

1243 }

1244 super. onResume () ;

1245 }

1246

1247 @Override

1248 protected void onDestroy() {

1249 dbadapter. close();

1250 unbindService (mConnection);

1251 super. onDestroy ();

1252 }

1253

1254 private void showNotification(String url, String msg) {

1255 Notification notification = new Notification (R. drawable. webpage,
1256 "LocationyWebyInfo", System currentTimeMillis());

1257

1258 if (lurl.startsWith("http://"))

1259 url = "http://" + url;

1260

1261 PendingIntent pi = PendingIntent.getActivity(this, 1, new Intent (
1262 Intent. ACTION_VIEW, Uri.parse(url)), 0);

1263

1264 notification. setLatestEventInfo (this, "LocationgWeb Data", msg, pi);
1265

1266 notification. deleteIntent = PendingIntent. getService (this, 1,
1267 (new Intent (GPS. this, NotificationDeleteService.class))

1268 . setAction("gr. ntua. cn. GPS. NotificationDeleted"), 1);
1269 nm. notify (this. NOTIFICATION ID, notification);

1270 }

1271

1272 // Code for binding to the NotificationDeleteService

1273 private NotificationDeleteService.customBinder notificationBinder = null;
1274 private ServiceConnection mConnection = new ServiceConnection() f{
1275

1276 @Override

1277 public void onServiceConnected (ComponentName name, IBinder service) {
1278 GPS. this. notificationBinder = (NotificationDeleteService.customBinder) service;
1279 }

1280

1281 @Override

1282 public void onServiceDisconnected (ComponentName arg0) {

1283 GPS. this. notificationBinder = null;

1284

1285 }

1286 }i

1287

1288 )

AddRemotePoint.java-AddPoint.java

[MopaBétovpe to AddRemotePoint.java, to AddPoint.java givai avaloyo:
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package gr. ntua. cn. GPS;

import gr.ntua.cn.GPS. Auxiliary. DbAdapter;

import gr.ntua.cn.GPS. Auxiliary. HttpConnector;

import gr.ntua.cn.GPS. Auxiliary. SettingManager;

import gr.ntua.cn. GPS. Ruxiliary. HttpConnector. ImageSender;
import gr.ntua.cn.GPS. Auxiliary. HttpConnector. PointAdder;
import gr. ntua.cn.GPS. ImageManagement. picGallery;

import android. app. Activity;

import android. app. ProgressDialog;

import android.content. Intent;

import android. os. Bundle;

import android. view. View;

import android. view. View. OnClickListener;

import android. widget. Button;

import android. widget. CheckBox;

import android. widget. EditText;

/**
* The AddPoint class is used to collect the required data for a <b>PoI</b> to
* be created or updated
*
* @author Stavros
*/

public class AddRemotePoint extends Activity {
private EditText descr, longt, lat, urltext;
private Button bAdd;
private Button bCancel;
private Button bUploadImage;
private int editRowId;
private HttpConnector remoteConnector;
private SettingManager settingManager;
private CheckBox used;
private CheckBox Public;

@Override

protected void onCreate (Bundle savedInstanceState) {
super. onCreate (savedInstanceState);
this. setContentView(R. layout. addremotepoint);
this. setResult (Activity. RESULT_OK);
this. setTitle ("Edit,Point ,Of JInterest");
descr = (EditText) findViewById(R.id. description);
longt = (EditText) findViewById(R.id. longt);
lat = (EditText) findViewById(R.id.latt);
urltext = (EditText) findViewById(R.id.urltext);
used = (CheckBox) findViewById(R. id. usedcheckbox);
Public = (CheckBox) findViewById(R. id. publiccheckbox);
bAdd = (Button) findViewById(R. id. bAdd);
bCancel = (Button) findViewById(R.id. bCancel);
bUploadImage = (Button) findViewById(R.id. bUpload);
// Open the database

// Set the onClick Listeners for the buttons
bAdd. setOnClickListener (new OnClickListener () {

@Override
public void onClick(View arg0) {

// Some code for input checking must be added here
final Intent 1 = AddRemotePoint. this. getIntent();

// The communication may take time

// So display message

// and run the addition in a new thread

final ProgressDialog pd = ProgressDialog. show(
AddRemotePoint. this, "PleaseyWait", "SendingyData...");

pd. setCancelable (false);

new Thread() {

@Override
public void run() {

// Check the action of the intent
// If it is ADD createPoint

if (i.getAction().equals ("gr. ntua.cn.GPS. ADD")) {
try {
String urlStr = urltext.getText (). toString()
.equalsIgnoreCase("") ? null : urltext

. getText (). toString();
PointAdder pa = remoteConnector
. createPointAdder (null, Integer
. toString(settingManager
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125
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127
128
129
130
131
132
133
134
135
136
137
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139
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. getUserId()),

settingManager. getUsername (),
settingManager. getPassword(),

longt. getText (). toString(
. getText (). toString()

descr. getText (). toString(

Boolean. toString (used

)y

)y

. isChecked()), Boolean

. toString (Public
. isChecked()),

lat

urlsStr, PointAdder. ADD_MODE);

pa. addPoint ();

if (pa.connected == false) {
AddRemotePoint. this

. setResult (Activity. RESULT_CANCELED);

AddRemotePoint. this. finish();

} else {
AddRemotePoint. this

. setResult (Activity. RESULT_OK);

AddRemotePoint. this. finish();
}
} catch (Exception e) {

}

}
// Else if it is EDIT updatePoint

else if (i.getAction().equals ("gr.ntua.cn.GPS. EDIT"))

try

String urlStr = urltext.getText (). toString()

.equalsIgnoreCase("") ? null :

.getText (). toString();
PointAdder pa = remoteConnector
. createPointAdder (Integer

urltext

. toString(editRowId), Integer

. toString(settingManager
. getUserId()),

settingManager. getUsername (),
settingManager. getPassword(),

longt. getText (). toString(
. getText (). toString()

descr. getText (). toString(

Boolean. toString (used

)y

)y

. 1sChecked()), Boolean

. toString (Public
. isChecked()),

lat

urlStr, PointAdder. UPDATE_MODE);

pa. addPoint ();

if (pa.connected == false) {
AddRemotePoint. this

. setResult (Activity. RESULT_CANCELED);

AddRemotePoint. this. finish();

} else {
AddRemotePoint. this

.setResult (Activity. RESULT _OK);

AddRemotePoint. this. finish();
}
} catch (Exception e) {

}

}
// Else if it is a simple addition
else {

try {

String urlStr = urltext.getText (). toString()

.equalsIgnoreCase("") ? null :

. getText (). toString();
PointAdder pa = remoteConnector

. createPointAdder (null, Integer

. toString(settingManager
. getUserId()),

urltext

settingManager. getUsername (),
settingManager. getPassword(),

longt. getText (). toString(
. getText (). toString()

descr. getText (). toString(

Boolean. toString (used

)y

)y

lat
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)i

}
}
}

pd. d:
}

}.start(

}

.1sChecked()), Boolean
. toString (Public
. isChecked()),
urlStr, PointAdder.ADD_MODE);
pa. addPoint ();

if (pa.connected == false) {
AddRemotePoint. this
.SetResult(ACtivity.RESULTicANCELEDH
AddRemotePoint. this. finish();

} else {
AddRemotePoint. this
. setResult (Activity. RESULT_OK);
AddRemotePoint. this. finish();
}

catch (Exception e) {

ismiss ();

)i

bCancel. setOnClickListener (new OnClickListener () {

)i

@Override
public voi.
// Finis
AddRemot
}

d onClick (View arg0) {
h this activity
ePoint. this. finish();

bUploadImage. setOnClickListener (new OnClickListener () {

)i

@Override
public voi.
Intent i
i. putExt
startAct

}

d onClick(View arg0) {

= new Intent (AddRemotePoint. this, picGallery.class);
ra("returnvalue", true);

ivityForResult (i, 1);

// Check the source of the Intent and initialize the text fields
// accordingly

In

tent 1 = g

etIntent ();

// First Get some things that are surely in the intent
settingManager = (SettingManager) i

. getParc

elableExtra ("settingmanager");

remoteConnector = new HttpConnector (settingManager. getTimeout ());
remoteConnector. setBaseUrl (settingManager. getWebserver ());

this. setTitle ("Add PointtoyWeb,Server");
editRowId =

if

(i. getAct

|l i.get
Double lon
Double lat
boolean us
boolean Pu
String des
String url
editRowId
if (descr

descr =
this. longt
this. lat. s
this. descr
this. used.
this. Publi
if (urlstr

urlStr =
if (!urlst

-1;
ion().equals ("gr. ntua. cn. GPS. ADD")
Action().equals ("gr. ntua. cn. GPS. EDIT")) {

gt = i.getDoubleExtra (DbAdapter. KEY LONG, 0);
= i.getDoubleExtra (DbAdapter. KEY_LAT, 0);

ed = 1i.getBooleanExtra ("Used", false);

blic = i.getBooleanExtra ("Public", false);

cr = i.getStringExtra (DbAdapter. KEY DESC);

Str = 1i.getStringExtra("Url");
i.getIntExtra(DbAdapter.KEYiROWID, -1);

null)

i,
;

. setText (longt. toString());
etText (lat. toString());

. setText (descr);

setChecked (used);

c. setChecked (Public);

== null)

o,

r. equalsIgnoreCase ("null"))
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250 this. urltext. setText (urlStr);

251 else

252 this. urltext. setText ("");

253 }

254 if (editRowId == -1)

255 bUploadImage. setVisibility (View. INVISIBLE);

256 else

257 bUploadImage. setVisibility (View. VISIBLE);

258 }

259

260 @Override

261 protected void onActivityResult (int requestCode, int resultCode, Intent data) {

262 if ((requestCode == 1) && (resultCode == Activity.RESULT_OK)) {

263 final String filename = data.getStringExtra("filename");

264

265 final ProgressDialog pd = ProgressDialog. show(AddRemotePoint. this,

266 "PleaseyWait", "Uploading,To,Server...");

267 pd. setCancelable (false);

268

269 new Thread() {

270

271 @Override

272 public void run() {

273 ImageSender is = remoteConnector. createImageSender (

274 filename, Integer.toString(settingManager

275 . getUserId()), settingManager. getUsername (), settingManager. getPassword(), Integer.toString(
editRowId));

276 is. sendImage ();

277

278 AddRemotePoint. this. runOnUiThread (new Runnable () {

279

280 @Override

281 public void run() {

282 AddRemotePoint. this. urltext. setText (settingManager

283 . getWebserver ()

284 + "/userdata/"

285 + settingManager. getUserId()

286 + "/" + editRowId + ".jpg");

287

288 }

289

290 )i

291 pd. dismiss ();

292 }

293

294 }.start();

295

296 }

297 }

298

299 @Override

300 protected void onDestroy() {

301

302 super. onDestroy();

303 }

304

305 )

RemotePointList.java-PointList.java-BuddyPointList.java

[MopaBétovpe to RemotePointList.java, ta PointList.java kot BuddyPointList.java &i-
Vol avaioyoL:

package gr. ntua. cn. GPS;

import gr. ntua.cn. GPS. Auxiliary. DbAdapter;

import gr. ntua.cn. GPS. Auxiliary. HttpConnector;

import gr. ntua.cn. GPS. Auxiliary. SettingManager;

import gr. ntua.cn. GPS. Auxiliary. HttpConnector. PointAdder;
import gr. ntua.cn. GPS. Auxiliary. HttpConnector. PointGetter;

IR =N R NV SR

9 import java.io.IOException;
10 import java. util. HashMap;
1 import java.util. List;

12 import java.util. Map;
13  import java.util. Vector;

15 import javax. xml. parsers. DocumentBuilder;
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16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57

59
60
61
62
63
64
65
66
67
68
69
70
7
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98

import javax. xml. parsers. DocumentBuilderFactory;
import javax. xml. parsers. ParserConfigurationException;

import org. w3c. dom. Document;
import org. w3c. dom Node;

import org. w3c. dom. NodeList;
import org. xml. sax. SAXException;

import android. app. Activity;

import android. app. ListActivity;

import android. app. ProgressDialog;

import android. content. Intent;

import android. net. Uri;

import android. os. Bundle;

import android. view. Menu;

import android. view. Menultem;

import android. view. View;

import android. view. View. OnClickListener;
import android. widget. CheckBox;

import android. widget. ListView;

import android. widget. SimpleAdapter;
import android. widget. TextView;

import android. widget. SimpleAdapter. ViewBinder;

Vizs
* An activity that extends the ListActivity. Actually it is a list of all the
* PoIs with a menu for manipulation of them
*

* @author Stavros
*

*/
public class RemotePointList extends ListActivity {
/**
* The ListView of the activity
*/
private ListView 1lv;
/**
* A list that saves the data
*/

private List<Map<String, String>> data;

private HttpConnector remoteConnector;
private SettingManager settingManager;
private ViewBinder viewBinder;

@Override
protected void onCreate (Bundle savedInstanceState) {

setContentView (R. layout. poi);
this. setResult (Activity. RESULT OK);
lv = (ListView) findViewById(android.R.id.list);

// initialize list
this. setTitle ("Remote List Of ,Points, ,Of JInterest");

// initializing the HttpConnector
remoteConnector = new HttpConnector (0);
super. onCreate (savedInstanceState);

// new View Binder
viewBinder = new ViewBinder () {
public boolean setViewValue (View view, Object data,
String textRepresentation) {
switch (view. getId()) {
case R.id.listcheckbox:
((CheckBox) view).setChecked (Boolean
. parseBoolean ((String) data));
return true;
case R. id. publiccheckbox:
( (CheckBox) view).setChecked (Boolean
. parseBoolean ((String) data));
return true;
case R.id.urltext:
if (! ((String)data).equalsIgnoreCase("null™)) {
((TextView) view).setText ("WebPage");
((TextView) view).setTag(data);
final String data2 = (String) data;
view. setOnClickListener (new OnClickListener () {

@Override

public void onClick(View arg0) {
String data3 = data2;
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99 if (! ((String) data3).startsWith("http://"))

100 data3 = "http://" + data3;

101

102 Intent i = new Intent(

103 Intent. ACTION_VIEW, Uri.parse(data3));

104 startActivity(i);

105

106 }

107

108 })i

109

110 }

111 else {

112 ((TextView) view).setText ("NoyWebPage");

13 }

114 return true;

115 default:

116 return false;

117 }

118

119 }

120 }i

121

122 }

123

124 Vadd

125 * this function is called to populate the List with Elements containing the
126 * PoI info

127 */

128 private void populatelist () {

129 // Get all of the rows from the remote database and create the item list
130

131 // New List

132 data = new Vector<Map<String, String>>();

133

134 // Get The Points

135 PointGetter pg = remoteConnector. createPointGetter (settingManager
136 . getUserId(), settingManager. getUsername (), settingManager. getPassword());
137 pg. getPoints ();

138

139 // If nothing went wrong

140 if (pg.xmlPointStream != null) {

141

142 try {

143 DocumentBuilderFactory dbf = DocumentBuilderFactory
144 .newlnstance();

145 DocumentBuilder db = dbf. newDocumentBuilder ();

146 Document doc = db. parse (pg. xmlPointStream);

147 if (!doc. getElementsByTagName ("Status"). item(0). getFirstChild()
148 . getNodeValue (). equals ("OK")) {

149 RemotePointList. this. setResult (Activity. RESULT_CANCELED);
150 RemotePointList. this. finish();

151 return;

152 }

153

154 NodeList nodelist = doc. getElementsByTagName ("Point");
155 Node iNode, icNode;

156 int length = nodelist. getLength();

157 for (int i = 0; i < length; i++) {

158 HashMap<String, String> tempMap = new HashMap<String, String>();
159 iNode = nodelist.item(i);

160 NodeList children = iNode. getChildNodes ();

161

162 int cLength = children. getLength();

163 for (int j = 0; j < cLength; j++) {

164 icNode = children.item(J);

165 if (icNode. getNodeType () == Node. ELEMENT NODE) {
166 NodeList texts = icNode. getChildNodes ();

167 for (int k = 0; k < texts.getLength(); k++) {
168 String val = texts.item(k).getNodeValue();

169

170 String name = icNode. getNodeName ();

171 tempMap. put (name, val);

172 }

173 }

174 }

175 data. add (tempMap) ;

176 }

177 } catch (ParserConfigurationException e) {

178 RemotePointList. this. setResult (Activity. RESULT_CANCELED);
179 RemotePointList. this. finish();

180 return;

181 } catch (IOException e) {
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182 RemotePointList. this. setResult (Activity. RESULT_CANCELED) ;

183 RemotePointList. this. finish();

184 return;

185 } catch (SAXException e) {

186 RemotePointList. this. setResult (Activity. RESULT_CANCELED) ;
187 RemotePointList. this. finish();

188 return;

189 } catch (Exception e) {

190 RemotePointList. this. setResult (Activity. RESULT_CANCELED);
191 RemotePointList. this. finish();

192 return;

193 }

194

195 } else {

196 RemotePointList. this. setResult (Activity. RESULT_CANCELED);
197 RemotePointList. this. finish();

198 return;

199 }

200 // Create an array to specify the fields we want to display in the list
201

202 String[] from = new String[] { "pointId", "Longitude", "Latitude",
203 "Description”, "Used", "Public","Url" };

204

205 // and an array of the fields we want to bind those fields to
206 // textd4-id text2-Longitude text3 - Latitude textl - Description
207 int[] to = new int[] { R.id.text4, R.id.text2, R.id.text3, R.id.textl,
208 R.id. listcheckbox, R.id.publiccheckbox, R.id.urltext };
209

210 // Now create a simple cursor adapter and set it to display
211 final SimpleAdapter points = new SimpleAdapter (this, data,
212 R. layout. remoterow, from, to);

213

214 points. setViewBinder (viewBinder);

215

216 RemotePointList. this. runOnUiThread (new Runnable () {

217

218 @Override

219 public void run() {

220

221 setListAdapter (points);

222 }

223

224 1)

225

226 }

227

228 Vi

229 * Creates the menu

230 */

231 @Override

232 public boolean onCreateOptionsMenu(Menu menu) {

233

234 menu. add (1, 1, 1, "AddyPoint").setIcon(R.drawable.addpoi);
235 menu. add (1, 2, 1, "DeleteyPoint").setIcon(R.drawable.removepoi);
236 menu. add (1, 3,1, "Navigate"). setIcon (R. drawable. map);

237 return super. onCreateOptionsMenu (menu);

238 }

239

240 Vadd

241 * Called when a menu item selected

242 */

243 @SuppressWarnings ("unchecked")

244 @Override

245 public boolean onOptionsItemSelected(Menultem item) {

246

247 switch (item. getItemId()) {

248 case 3: // Navigate To Point

249 if (getSelectedItemPosition() < 0) break;

250 HashMap<String, String> y = (HashMap<String, String>) 1lv
251 . getAdapter (). getItem(getSelectedItemPosition());

252 String longitude = y.get("Longitude");

253 String latitude = y.get("Latitude");

254 String descr = y.get("Description");

255 String url = y.get ("Url");

256 Intent data = new Intent();

257 data. putExtra ("Longitude", longitude);

258 data. putExtra ("Latitude", latitude);

259 data. putExtra ("Description", descr);

260 data. putExtra ("Url", url);

261 this. setResult (3, data);

262 this. finish();

263 break;

264
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265 case 1: // ADD POINT

266 Intent i = new Intent (RemotePointList. this, AddRemotePoint.class);

267 i.setAction("gr. ntua. cn. GPS. NEW");

268 i. putExtra ("settingmanager", settingManager);

269 startActivityForResult (i, 1);

270 break;

271 case 2: // DELETE POINT

272 // Deleting may take time

273 // so lets display a message

274 // and run the deleting commands in a new thread

275 final ProgressDialog pd = ProgressDialog. show(RemotePointList. this,

276 "PleaseyWait", "SendinggData...");

277 pd. setCancelable (false);

278

279 new Thread() {

280

281 @Override

282 public void run() {

283 HashMap<String, String> y = (HashMap<String, String>) lv

284 . getAdapter (). getItem(getSelectedItemPosition());

285

286 String pointId = y.get ("pointId");

287 PointAdder pa = remoteConnector.createPointAdder (pointId, Integer. toString(settingManager. getUserId
()),settingManager. getUsername (),

288 settingManager. getPassword(), null, null, null, null, null, null,

289 PointAdder. DELETE_MODE) ;

290

291 pa. addPoint ();

292

293 if (pa.connected == true)

294 populatelist();

295 else {

296 RemotePointList. this

297 . setResult (Activity. RESULT_CANCELED) ;

298 RemotePointList. this. finish();

299 }

300 pd. dismiss ();

301 }

302

303 }.start ();

304

305 break;

306

307 }

308 return super. onOptionsItemSelected (item);

309 }

310

31 @Override

312 protected void onPause() {

313

314 super. onPause () ;

315 }

316

317 Vadd

318 * Overridden method which is called when a list item is clicked

319 */

320 @SuppressWarnings ( { "unchecked", "unchecked" })

321 @Override

322 protected void onListItemClick(ListView 1, View v, int position, long id) {

323 try {

324

325 HashMap<String, String> cur = (HashMap<String, String>) getListView()

326 . getAdapter (). getItem(position);

327 int rowid = Integer. parselnt (cur.get ("pointId"));

328 double longt = Double. parseDouble (cur. get ("Longitude"));

329 double lat = Double. parseDouble (cur. get ("Latitude"));

330 String descr = (String) cur.get ("Description");

331 boolean used = Boolean. parseBoolean (cur. get ("Used"));

332 boolean Public = Boolean. parseBoolean (cur. get ("Public"));

333 String urlStr = cur.get ("Url");

334 Intent i = new Intent (RemotePointList.this, AddRemotePoint.class);

335 i.setAction("gr. ntua. cn. GPS. EDIT");

336 i. putExtra (DbAdapter. KEY_LONG, longt);

337 i. putExtra (DbAdapter. KEY_LAT, lat);

338 i. putExtra (DbAdapter. KEY_DESC, descr);

339 i. putExtra (DbAdapter. KEY_ROWID, rowid);

340 i. putExtra ("Used", used);

341 i. putExtra ("Public", Public);

342 i. putExtra ("Url", urlStr);

343 i. putExtra ("settingmanager", settingManager);

344 startActivityForResult (i, 1);

345 } catch (Exception e) {

346 e. printStackTrace();
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348
349
350
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354
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359
360
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374
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380
381
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399
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}

super. onListItemClick (1, v, position, id);
}

@Override
protected void onDestroy() {

super. onDestroy ();

}

@Override

protected void onResume () {
Intent i = this.getIntent(); // Intent has the proper data for the
// httpconnector
settingManager = (SettingManager) i

. getParcelableExtra ("settingmanager");
remoteConnector. setTimeout (settingManager. getTimeout ());
remoteConnector. setBaseUrl (settingManager. getWebserver ());

// Population may take some time

// its a good idea to do it in a separate thread

final ProgressDialog pd = ProgressDialog.show(RemotePointList. this,
"Please_Wait", "RetrievinggData...");

pd. setCancelable (false);

new Thread() {

@Override

public void run() {
// TODO Auto-generated method stub
populatelist();
pd. dismiss ();

}
}.start();

super. onResume () ;

}

@Override
protected void onActivityResult (int requestCode, int resultCode, Intent data)
switch (requestCode) {
case 1:
if (resultCode == Activity.RESULTicANCELED) {
RemotePointList. this. setResult (Activity. RESULT_CANCELED);
RemotePointList. this. finish();
}
break;
}
super. onActivityResult (requestCode, resultCode, data);
}

Buddies.java

package gr. ntua. cn. GPS;

import gr. ntua.cn. GPS. Auxiliary. HttpConnector;

import gr.ntua.cn. GPS. Ruxiliary. SettingManager;

import gr.ntua.cn.GPS. Auxiliary. HttpConnector. Authenticator;
import gr.ntua.cn.GPS. Auxiliary. HttpConnector. BuddyAdder;
import gr.ntua.cn.GPS. Auxiliary. HttpConnector. BuddyGetter;

import java. io. IOException;
import java.util. HashMap;
import java.util. List;
import java.util. Map;
import java.util. Vector;

import javax. xml. parsers. DocumentBuilder;
import javax. xml. parsers. DocumentBuilderFactory;
import javax. xml. parsers. ParserConfigurationException;

import org. w3c. dom. Document;
import org. w3c. dom. Node;

import org. w3c. dom NodeList;
import org. xml. sax. SAXException;
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24 import android. app. Activity;

25 import android. app. ListActivity;
26 import android. app. ProgressDialog;
27 import android. content. Intent;

28 import android. os. Bundle;

29 import android.util. Log;

30 import android. view. Menu;

31 import android. view. Menultem;

32 import android. view. View;

33 import android. widget. ListView;

34 import android. widget. SimpleAdapter;

35

36 public class Buddies extends ListActivity {

37

38 private List<Map<String, String>> data;

39 private HttpConnector remoteConnector;

40 private SettingManager settingManager;

41 private int userId;

42

43 @Override

44 protected void onCreate (Bundle savedInstanceState) {

45 this. setResult (Activity. RESULT OK);

46 this. setContentView(R. layout. buddies);

47

48 // initialize list

49

50 this. setTitle ("Buddy,List");

51

52 // initializing the HttpConnector

53 settingManager = new SettingManager (Buddies. this);

54 settingManager. retrieveSettings ();

55 remoteConnector = new HttpConnector (settingManager. getTimeout());
56

57 super. onCreate (savedInstanceState);

58 }

59

60 private void populatelist() {

61 // Get all of the rows from the remote database and create the item list
62

63 // New List

64 data = new Vector<Map<String, String>>();

65

66 BuddyGetter bg = remoteConnector. createBuddyGetter (settingManager
67 . getUserId(), settingManager.getUsername(), settingManager
68 . getPassword());

69 bg. getBuddies () ;

70

71 if (bg. xmlBuddyStream != null) {

72

73 try {

74 DocumentBuilderFactory dbf = DocumentBuilderFactory
75 .newlnstance();

76 DocumentBuilder db = dbf. newDocumentBuilder ();

77 Document doc = db. parse (bg. xmlBuddyStream);

78 if (!doc.getElementsByTagName ("Status™).item(0).getFirstChild()
79 . getNodeValue (). equals ("OK")) {

80 Buddies. this. setResult (Activity. RESULT_CANCELED) ;
81 Buddies. this. finish();

82 return;

83 }

84

85 NodeList nodelist = doc. getElementsByTagName ("Buddy");
86 Node iNode, icNode;

87 int length = nodelist. getLength();

88 for (int 1 = 0; i < length; i++) {

89 HashMap<String, String> tempMap = new HashMap<String, String>();
90 iNode = nodelist.item(i);

91 NodeList children = iNode. getChildNodes ();

92

93 int cLength = children. getLength();

94 for (int j = 0; j < cLength; j++) {

95 icNode = children.item(Jj);

96 if (icNode. getNodeType () == Node. ELEMENT NODE) {
97 NodeList texts = icNode. getChildNodes ();

98 for (int k = 0; k < texts.getLength(); k++) {
99 String val = texts.item(k).getNodeValue();
100 String name = icNode. getNodeName ();

101 tempMap. put (name, val);

102 }

103 }

104 }

105 data. add (tempMap) ;

106 }
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107 } catch (ParserConfigurationException e) {

108 Buddies. this. setResult (Activity. RESULT_CANCELED);
109 Buddies. this. finish();

110 return;

111 } catch (IOException e) {

112 Buddies. this. setResult (Activity. RESULT_CANCELED) ;
113 Buddies. this. finish();

114 return;

115 } catch (SAXException e) {

116 Buddies. this. setResult (Activity. RESULT_CANCELED) ;
17 Buddies. this. finish();

118 return;

119 } catch (Exception e) {

120 Buddies. this. setResult (Activity. RESULT_CANCELED);
121 Buddies. this. finish();

122 return;

123 }

124

125 } else {

126 Buddies. this. setResult (Activity. RESULT_CANCELED);
127 Buddies. this. finish();

128 return;

129 }

130

131 String[] from = new String[] { "buddyId", "Username", "Status" };
132 int[] to = new int[] { R.id.buddyid, R.id.buddyusername, R.id.status };
133

134 final SimpleAdapter buddies = new SimpleAdapter (this, data,
135 R. layout. buddyrow, from, to);

136

137 Buddies. this. runOnUiThread (new Runnable () {

138

139 @Override

140 public void run() {

141 setListAdapter (buddies);

142 }

143

144 )i

145

146 }

147

148 @Override

149 public boolean onCreateOptionsMenu(Menu menu) {

150

151 menu. add (1, 1, 1, "AddyBuddy").setIcon(R.drawable. addbuddy);
152 menu. add (1, 2, 1, "Deletey Buddy").setIcon(R.drawable. removebuddy);
153 return super. onCreateOptionsMenu (menu);

154

155 }

156

157 @SuppressWarnings ("unchecked")

158 @Override

159 public boolean onPrepareOptionsMenu(Menu menu) {

160 menu. removeltem(3);

161 int index = this. getSelectedItemPosition();

162 if (index < 0)

163 return true;

164

165 HashMap<String, String> cur = (HashMap<String, String>) this
166 . getListAdapter (). getItem(index);

167

168 if ((cur.get("Status").equalsIgnoreCase ("Requested")))
169 menu. add (1, 3, 1, "Accept").setIcon(R.drawable.acceptbuddy);
170

171 return super. onPrepareOptionsMenu (menu);

172 }

173

174 @SuppressWarnings ("unchecked")

175 @Override

176 public boolean onOptionsItemSelected(Menultem item) {
177 int index = this. getSelectedItemPosition();

178 if ((index < 0) && (item getItemId() != 1))

179 return false;

180

181 HashMap<String, String> cur;

182

183 switch (item getItemId()) {

184 case 1: // Add a Friend

185 Intent i = new Intent (Buddies. this, AddBuddy.class);
186 i. putExtra ("settingmanager", settingManager);

187 startActivityForResult (i, 1);

188

189 break;
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}

case 2: // Delete Friend
cur = (HashMap<String, String>) this. getListAdapter ()
. getItem(index);
final String buddyId = cur.get ("buddyId");

final ProgressDialog pd2 = ProgressDialog.show(Buddies. this,
"PleaseyWait", "RetrievingyData...");
pd2. setCancelable (false);

new Thread() {

@Override
public void run() {
BuddyAdder ba = remoteConnector. createBuddyAdder (Integer
. toString(settingManager. getUserId()),
settingManager. getUsername (), settingManager
. getPassword(), buddyIld,
BuddyAdder. DELETE_MODE) ;
ba. addBuddy () ;
if (ba.connected == false) {
Buddies. this. setResult (Activity. RESULT_CANCELED) ;
Buddies. this. finish();
return;
}
Buddies. this. populatelist ();
pd2. dismiss ();
}

}.start();
break;
case 3: // If Accept Friend Clicked
cur = (HashMap<String, String>) this. getListAdapter ()

. getItem(index);
final String buddyId2 = cur.get ("buddyId");

// Progress Bar and Communication

final ProgressDialog pd3 = ProgressDialog. show(Buddies. this,
"PleaseyWait", "RetrievingyData...");

pd3. setCancelable (false);

new Thread() {

@Override
public void run() {
BuddyAdder ba = remoteConnector. createBuddyAdder (Integer
. toString(settingManager. getUserId()),
settingManager. getUsername (), settingManager
. getPassword(), buddyId2,
BuddyAdder. ACCEPT MODE) ;
ba. addBuddy () ;
if (ba.connected == false) {
Log.d("Blim: ", "MPIKA,EDW MESA");
Buddies. this. setResult (Activity. RESULT_ CANCELED);
Buddies. this. finish();
return;

}

Buddies. this. populatelist ();
pd3. dismiss ();
}

}.start ();
break;

}

return false;

@SuppressWarnings ("unchecked")
@Override
protected void onListItemClick(ListView 1, View v, int position, long id)

}

HashMap<String, String> cur = (HashMap<String, String>) this
. getListAdapter (). getItem(position);
if (!cur.get("Status").equalsIgnoreCase ("Friend"))
return;

Intent i = new Intent (Buddies. this, BuddyPointList.class);
String buddyId = cur.get ("buddyId");

i. putExtra ("buddyId", buddyId);

i. putExtra ("settingmanager", settingManager);
startActivityForResult (i, 1);

@Override
protected void onResume () {
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// httpconnector

(!settingManager. retrieveSettings ()) {
Buddies. this. setResult (Activity. RESULT_CANCELED);
Buddies. this. finish();

if

}

remoteConnector. setTimeout (settingManager. getTimeout ());
remoteConnector. setBaseUrl (settingManager. getWebserver ());

// Population may take some time

// its a good idea to do it in a separate thread

final ProgressDialog pd = ProgressDialog. show(Buddies. this,
"PleaseyWait", "RetrievingyData...");

pd. setCancelable (false);

new Thread () {

@Override

public void run() {
// Authenticate the user
Authenticator auth = remoteConnector. createRAuthenticator (
settingManager. getUsername (), settingManager

}

. getPassword());

auth. logUser () ;

if (lauth. isAuthenticated()) {
Buddies. this. finish();
return;

}

Buddies. this. userId = auth. userId;
settingManager. setUserId(userId);

populatelist();
pd. dismiss ();

}.start();

super. onResume () ;

EntryMenu.java

package gr. ntua. cn. GPS;

import gr.ntua.cn.GPS. ImageManagement. picGallery;

import

import
import
import
import
import
import
import

java. io.

android.
android.

android.

File;

app. Activity;
content. Intent;

. 0s. Bundle;
android.
android.
android.
android.

view. View;

view. View. OnClickListener;
widget. Button;

widget. Toast;

public class EntryMenu extends Activity {

private
private
private
private

@Override
protected void onCreate (Bundle savedInstanceState) {
this. setContentView(R. layout. entry);
checkForDirectories ();
super. onCreate (savedInstanceState);
mapmenu =
mapmenu. setOnClickListener (new OnClickListener () {

@Override

Button mapmenu;
Button webservermenu;
Button buddies;
Button takepicture;

(Button) this. findViewById(R.id. mapmenu);

public void onClick(View arg0) {

Intent

i = new Intent (EntryMenu. this, GPS. class);

EntryMenu. this. startActivityForResult (i, 3);
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webservermenu = (Button) this. findViewById(R.id. webservermenu);
webservermenu. setOnClickListener (new OnClickListener () {

@Override

public void onClick(View arg0) {
Intent i = new Intent (EntryMenu. this, ServerMenu. class);
EntryMenu. this. startActivity(i);

}
)i

buddies = (Button) this. findViewById(R. id. bBuddies);
buddies. setOnClickListener (new OnClickListener () {

@Override

public void onClick(View arg0) {
// TODO Auto-generated method stub
Intent i = new Intent (EntryMenu. this, Buddies.class);
startActivityForResult (i, 1);

}

)i

takepicture = (Button) this. findViewById(R.id.bTakePicture);
takepicture. setOnClickListener (new OnClickListener () {

@Override

public void onClick(View arg0) {
Intent 1 = new Intent (EntryMenu. this, picGallery. class);
startActivity (i);

}

)i
}

private void checkForDirectories () {
File file = new File("/sdcard/android");
if (!file.exists()) {

Toast. makeText (this, "CreatingyDirectories", Toast.LENGTH_SHORT). show();
if (!file.mkdir())
Toast. makeText (this, "Couldynotycreateydirectory", Toast.LENGTH_SHORT).show();

}

@Override
protected void onActivityResult (int requestCode, int resultCode, Intent data) {
if ((requestCode == 3) && (resultCode == 3))
finish();
super. onActivityResult (requestCode, resultCode, data);

ServerMenu.java

package gr. ntua. cn. GPS;

import gr. ntua.cn. GPS. Auxiliary. HttpConnector;
import gr. ntua.cn. GPS. Auxiliary. SettingManager;

import java. io. FileNotFoundException;
import java. io.FileOutputStream;
import java. io. IOException;

import android. app. Activity;

import android. app. ProgressDialog;

import android. content. Context;

import android. os. Bundle;

import android. view. View;

import android. view. View. OnClickListener;
import android. widget. Button;

import android. widget. EditText;
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18 import android. widget. Toast;

19

20 public class ServerMenu extends Activity {

21 private EditText uritext;

22 private EditText timeouttext;

23 private EditText usertext;

24 private EditText passtext;

25 private Button bSetUri;

26 private Button bTestServer;

27 private Button bTestAcount;

28

29 @Override

30 protected void onCreate (Bundle savedInstanceState) {

31 this. setContentView(R. layout. webservermenu) ;

32

33 uritext = (EditText) this. findViewById(R. id. webserverUri);
34 timeouttext = (EditText) this. findViewById(R. id. timeouttext);
35 usertext = (EditText) this. findViewById(R.id.usernametext);
36 passtext = (EditText) this.findViewById(R. id. passwordtext);
37

38 bSetUri = (Button) this. findViewById(R.id.bseturi);

39 bSetUri. setOnClickListener (new OnClickListener () {

40 FileOutputStream webserverini = null;

41

42 @Override

43 public void onClick (View arg0) {

44

45 try {

46 int timeout = Integer. parselnt (timeouttext. getText ()
47 . toString());

48 if (timeout > 20000)

49 throw new Exception();

50 webserverini = ServerMenu. this. openFileOutput (

51 "webserver. ini", Context.MODE_PRIVATE);

52 String conffile = null;

53 conffile = "serveruri=" + uritext.getText().toString()
54 + "\ntimeout=" + timeouttext.getText().toString()
55 + "\nuser + usertext. getText (). toString()

56 + "\npass=" + passtext.getText (). toString();

57

58 webserverini. write (conffile. getBytes());

59 Toast. makeText (ServerMenu. this, "Settingsgsaved",

60 Toast. LENGTH_LONG). show () ;

61 } catch (FileNotFoundException e) {

62 Toast. makeText (ServerMenu. this,

63 "Settingsyfailedytoybeysaved", Toast. LENGTH_LONG)
64 .show();

65

66 } catch (IOException e) {

67 Toast. makeText (ServerMenu. this,

68 "Settingsyfailedytoybeysaved", Toast. LENGTH_LONG)
69 . show();

70

71 } catch (NumberFormatException e) {

72 Toast. makeText (ServerMenu. this,

73 "Timeoutynotyanyinteger,value”, Toast. LENGTH_LONG)
74 . show();

75 } catch (Exception e) {

76 Toast. makeText (ServerMenu. this,

77 "Timeoutycannotybeover, ,20000", Toast. LENGTH_LONG)
78 .show();

79 }

80

81 }

82

83 )i

84

85 bTestServer = (Button) this. findViewById(R. id. btestserver);
86 bTestServer. setOnClickListener (new OnClickListener () {

87

88 @Override

89 public void onClick (View arg0) {

90 // TODO Auto-generated method stub

91

92 final ProgressDialog pd = ProgressDialog. show(ServerMenu. this,
93 "PleaseyWait", "ConnectingyToyServer...");

94 pd. setCancelable (false);

95 new Thread() {

96

97 @Override

98 public void run() {

99

100 HttpConnector testConnector = new HttpConnector (
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Integer. parselnt (timeouttext. getText (
. toString()));
testConnector. setBaseUrl (uritext. getText (). toString());
HttpConnector. TestConnection tc = testConnector
. createTestConnection();

final String status = tc. testConnection();

pd. dismiss ();
ServerMenu. this. runOnUiThread (new Runnable () {

@Override
public void run() {
// TODO Auto-generated method stub
Toast. makeText (ServerMenu. this, status
Toast. LENGTH_LONG). show () ;

bTestAcount = (Button) this.findViewById(R. id. btestacount);
bTestAcount. setOnClickListener (new OnClickListener () {

@Override
public void onClick(View arg0) {
final ProgressDialog pd = ProgressDialog. show(ServerMenu. this
"PleaseyWait", "ConnectingyToyServer...");
pd. setCancelable (false);

new Thread() {

@Override
public void run() {
HttpConnector testConnector = new HttpConnector (Integer
. parselnt (timeouttext. getText (). toString()));
testConnector. setBaseUrl (uritext. getText (). toString());

HttpConnector. Authenticator auth = testConnector
. createAuthenticator (usertext. getText ()
. toString(), passtext.getText()
. toString());
auth. logUser ();
final int userIdt = auth. userId;
pd. dismiss ();
ServerMenu. this. runOnUiThread (new Runnable () {

@Override
public void run() {
if (userIdt == -1)

Toast. makeText (ServerMenu. this
"User,couldynotbeyidentified. ",
Toast. LENGTH_LONG). show () ;

else

Toast. makeText (

ServerMenu. this,

"Userpyidentified with userId: "
+ userIdt + ". ",

Toast. LENGTH_LONG). show();

super. onCreate (savedInstanceState);
}

@Override
protected void onResume () {

SettingManager setMan = new SettingManager (this);
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if

(setMan. retrieveSettings()) {
uritext. setText (setMan. getWebserver ());
timeouttext. setText (setMan. getTimeout () + "");
usertext. setText (setMan. getUsername());
passtext. setText (setMan. getPassword());

else

Toast. makeText (ServerMenu. this, "Settings,couldynotybeyretrieved",
Toast. LENGTH_SHORT). show();

// get the configurations

super. onResume () ;

Hoxkéto gr.ntua.cn.GPS.Auxiliary

HttpConnector.java

package gr. ntua.cn. GPS. Auxiliary;

// TODO
// Create a

import
import
import
import
import
import
import
import
import
import

import
import

import
import
import
import
import
import
import
import
import
import
import
import

import
import

public

publ
publ
publ
publ
publ
publ
publ
publ
publ
publ

private
private
private
private

Viss

java.
java.
java.
java.
java.
java.

java.
java.
java.
java.

java
java

org.
org.
org.
org.
org.
org.
org.
org.
org.
org.
org.
org.

andr
andr

postFunction which will do the actuall post

io. Fi

le;

io. BufferedReader;

io. FileInputStream;
io. IOException;
io. InputStream;
io. InputStreamReader;

.nio. charset. Charset

.util.
.util.
.util.

X. xml.
X. xml.

apache.
apache.
apache.
apache.
apache.
apache.
apache.
apache.
apache.

Array
Itera
Vecto

List;
tor;
r;

parsers. DocumentBuilder;
parsers. DocumentBuilderFactory;

http.
http.
http.
http.
http.
http.
http.
http.
http.

HttpRe

impl. c
messag

w3c. dom. Document;
w3c. dom. Node;
w3c. dom. NodeList;

client.
client.
client.
entity.
entity.
entity.

sponse;
ClientProtocolException;
entity. UrlEncodedFormEntity;
methods. HttpPost;

mime. MultipartEntity;

mime. content. InputStreamBody;
mime. content. StringBody;
lient. DefaultHttpClient;

e. BasicNameValuePair

oid. location. Location;
oid. location. LocationManager;

class HttpConnector {
private String baseurl = "h

ic fi
ic fi
ic fi
ic fi
ic fi
ic fi
ic fi
ic fi
ic fi
ic fi

nal st
nal st
nal st
nal st
nal st
nal st
nal st
nal st
nal st
nal st

atic
atic
atic
atic
atic
atic
atic
atic
atic
atic

String
String
String
String
String
String
String
String
String
String

ttp: //192.168.1.2:8080/android";
AUTH_URL = "/login. jsp";
TEST_URL = "/test.jsp";
GETPOINT _URL = "/getpoint.jsp";
ADDPOINT_URL = "/addpoint. jsp";
CLOSESTLOCATION URL = "/closestlocation. jsp";
CLOSESTLOCATIONS URL = "/closestlocations. jsp";
GETBUDDY URL = "/getbuddy. jsp";
GETBUDDYPOINT URL = "/getbuddypoint. jsp";
ADDBUDDY URL = "/addbuddy. jsp";

UPLOADIMAGE _URL = "/uploadimage. jsp"

DefaultHttpClient httpclient;
HttpPost httppost;
ArrayList<BasicNameValuePair> pairs;
int timeout;

* The Constructor of the HttpConnector

*
*
*
*

@param ctx

the Context in which the connector is created

@param timeout
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* the timeout time for the connection
*/

public HttpConnector (int timeout) {
this. timeout = timeout;

}

/**
* The setter for the Base Url
*

* @param baseurl

* The base url of the web server application
*/

public void setBaseUrl (String baseurl) {
this. baseurl = baseurl;

}
public void setTimeout (int timeout) {
this. timeout = timeout;

}
Jxx

Creates a new Authenticator Object for authenticating user. <br>

After the creation use <b>start ()</b> method.

The username for authentication
@param pass:
The password for authentication
@return an Authenticator Object
*/
public Authenticator createAuthenticator (String user, String pass)
return new Authenticator (user, pass);

*
*
*
*
* @param user:
*
*
*
*

}

/**
* Authenticator Class
*

* @author Stavros
*

*/

public class Authenticator {
String user, pass;
boolean athenticated;
public int userId;

Authenticator () {

this. athenticated = false;
}

Authenticator (String user, String pass) {
this. user = user;
this. pass = pass;

this. athenticated = false;
}

void setlLogInfo(String user, String pass) {
this. user = user;
this. pass = pass;
this. athenticated = false;
}
public boolean isAuthenticated() {
return this. athenticated;
}
public void logUser () {
pairs = new ArrayList<BasicNameValuePair>();
pairs. add (new BasicNameValuePair ("user", user));
pairs. add (new BasicNameValuePair ("pass", pass));

try {

InputStream is = HttpConnector. this. makeConnection (pairs,

AUTH_URL) ;
String strRes = convertStreamToString(is);
if ((strRes != null) && (strRes.contains ("AUTH,OK"))) {

this. athenticated = true;
strRes = strRes. replace ("AUTH,OK,", "");
strRes = strRes.replace("\n", "");
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userIld = Integer. parselnt (strRes);

return;
} else {
this. athenticated = false;
userId = -1;
return;

}

} catch (ClientProtocolException e)

this. athenticated = false;
userId = -1;
return;

catch (IOException e) {
this. athenticated = false;
userId = -1;

return;

}

A

{

* Creates a new TestConnection Object for testing the existance of

* webserver <br>

* After the creation use <b>start ()</b> method

*

* @return a TestConnection Object

*/

public TestConnection createTestConnection()

return new TestConnection();
}
*

/

<b>Thread Free</b>

% ok kK

@author Stavros
*/
public class TestConnection {

public boolean succeed;

public String testConnection()

String resString = "FailedytoyConnect";
succeed = false;
try {
InputStream is = HttpConnector. this. makeConnection (null,
TEST URL);

{

Test the availability of the server <br>

resString = convertStreamToString(is);

succeed = true;

{

if (!resString. equalsIgnoreCase ("Test,OK\n")) {
resString = "FailedytoyConnect";

succeed = false;

}

resString = resString. replaceAll ("\n",

} catch (ClientProtocolException e)

} catch (IOException e) {
} catch (Exception e) {
}
return resString;
}

Jx*

* Creates a new PointGetter Object for downloading the point list for the

* specified userId

*

* @param userId:

{

noy .

* the userId number that indicates a user

* @return a PointGetter Object

*/

public PointGetter createPointGetter (int userId,

return new PointGetter (userId,
}

Viss

user,

pass);

String user,

* Gets the list of the points for the specified userId <br>

* <b>Thread Free</b>

115
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*

* @author Stavros
*
*/
public class PointGetter {
private int userId;
private String user, pass;
public InputStream xmlPointStream;

PointGetter (int userId, String user, String pass) {
this. userId = userId;
this. user = user;
this. pass = pass;

}

public void getPoints () {
xmlPointStream = null;
pairs = new Arraylist<BasicNameValuePair>();
pairs
. add (new BasicNameValuePair ("userId", Integer
. toString(userId)));
pairs. add (new BasicNameValuePair ("user", user));
pairs. add (new BasicNameValuePair ("pass", pass));
try

xmlPointStream = HttpConnector. this. makeConnection (pairs,

GETPOINT_URL);
return;
} catch (ClientProtocolException e) {

} catch (IOException e) {

}

xmlPointStream = null;

N
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@param pointId:

pointId
@param userId:

userId
@param Longi:

Longitude
@param Lati:

Latitude
@param descr:

Description
@param used

Used
@param Public

Public
@param urlStr

Url String
@param mode:

PointAdder. DELETE_MODE
@return a PointAdder Object
*/

public PointAdder createPointAdder (String pointId, String userId,
String user, String pass, String Longi, String Lati, String descr,

String used, String Public, String urlStr, int mode) {
return new PointAdder (pointId, userld, user, pass, Longi,
used, Public, urlStr, mode);

}

/**

* Adds-Edits-Deletes the specified point <br>
* <b>Thread Free</b>

*

* @Qauthor Stavros
*
*/

public class PointAdder {
public final static int ADD_MODE = 1;
public final static int UPDATE_MODE
public final static int DELETE_MODE = 3;
private int mode;
private String Longitude, Latitude;
private String Description;

=
N
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private String
private String
private String
private String
private String
private String
public boolean

PointAdder (Str
String Lon
String Pub.

this. pointId
this. userId
this. Longitu
this. Latitud
if (desc !=
this. Descr
if (user !=
this. user
if (pass !=
this. pass
this. mode =
this. Used =
this. Public
this. urlstr
}

public void ad

pairs = new
pairs. add (ne
pairs. add(
pairs. add (ne
pairs. add (ne
pairs. add (ne
pairs. add (ne
pairs. add(
pairs. add(
pairs. add(
pairs. add (ne
if (urlstr !
if (lurlst
if (urls
pairs.
+
else
pairs.

try {

String res
. makeC

if (res.eq
connecte
return;

}

catch (Cli

connected

return;

catch (IOCE

connected

return;

}

connected =

N
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Returns a Clo

@param map
A
@param longi
Lo
@param lati
La
@param radius
Ra
@return A Clo
*/
public ClosestLo
String user,

userId;
user, pass;
pointId;
Used;
Public;
urlStr;
connected;

ing pointId, String userId, String user, String pass,
gi, String Lati, String desc, String Used
lic, String urlString, int mode) {
= pointId;
= userId;
de = Longi;
e = Lati;
null)
iption = desc. replaceAll ("<", "").replaceAll(">", "");
null)
= user. replaceAll ("<", "").replaceAll(">", "");
null)
= pass. replaceAll ("<", "").replaceAll(">", "");
mode;
Used;
= Public;
= urlString;

dPoint () {

ArrayList<BasicNameValuePair>();

w BasicNameValuePair ("userId", userId));
w BasicNameValuePair ("Longitude", Longitude));

w BasicNameValuePair ("Latitude", Latitude));

w BasicNameValuePair ("Description", Description));
w BasicNameValuePair ("user", user));
w BasicNameValuePair ("pass", pass));

w BasicNameValuePair ("Mode", Integer. toString(mode)));
w BasicNameValuePair ("pointId", pointId));

w BasicNameValuePair ("Used", Used));

w BasicNameValuePair ("Public", Public));

= null)

r. equalsIgnoreCase (""))

tr. equalsIgnoreCase("null")

add (new BasicNameValuePair ("Url", "\"" + urlStr
"\

add (new BasicNameValuePair ("Url", urlStr));

= convertStreamToString (HttpConnector. this

onnection(pairs, ADDPOINT URL));
ualsIgnoreCase ("OK")) {

d = true;

entProtocolException e) {

= false;

xception e) {

= false;

true;

sestLocations Object

vector with all the buddies ids
ngitude
titude

dius
sestLocations Object

cations createClosestLocations (Vector<String> map,
String pass, String longi, String lati, String radius)
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391 return new ClosestlLocations (map, user, pass, longi, lati, radius);

392 }

393

394 Vadd

395 * This class helps finding the closest locations within a predefined radius
396 *

397 * @author Stavros

398 *

399 */

400 public class ClosestLocations {

401 Vector<String> ids;

402 String longi, lati, radius;

403 String user, pass;

404 public boolean connected;

405 public Vector<DescribedLocation> results;

406

407 ClosestLocations (Vector<String> ids, String user, String pass,
408 String longi, String lati, String radius) {

409 this. ids = ids;

410 this. longi = longi;

411 this. lati = lati;

412 this. radius = radius;

413 this. user = user;

414 this. pass = pass;

415

416 }

417

418 public void findClosestLocations () {

419 results = new Vector<DescribedLocation>();

420 pairs = new ArraylList<BasicNameValuePair>();

421 pairs. add (new BasicNameValuePair ("user", user));

422 pairs. add (new BasicNameValuePair ("pass", pass));

423

424 pairs. add (new BasicNameValuePair ("Longitude", longi));
425 pairs. add (new BasicNameValuePair ("Latitude", lati));
426 pairs. add (new BasicNameValuePair ("Radius", radius));
427 Iterator<String> i = ids.iterator();

428 if (i.hasNext())

429 pairs. add (new BasicNameValuePair ("myuserId”, i.next()));
430 while (i.hasNext()) {

431 pairs. add (new BasicNameValuePair ("userId", i.next()));
432 }

433

434 Document doc = null;

435 try {

436

437 DocumentBuilderFactory dbf = DocumentBuilderFactory
438 .newlnstance();

439 DocumentBuilder dob = dbf. newDocumentBuilder ();

440 doc = dob. parse (HttpConnector. this. makeConnection (pairs,
441 CLOSESTLOCATIONS_URL));

442 // check for a pointlist element 1if does not exist bad response
443 doc. getElementsByTagName ("PointList™). item(0). getNodeName () ;
444 } catch (Exception e) {

445 connected = false;

446 return;

447 }

448 NodeList points = doc.getElementsByTagName ("Point");
449 NodelList children = null;

450 Node child = null;

451 int length = points. getLength();

452 for (int ind = 0; ind < length; ind++) {

453 DescribedLocation db = new DescribedLocation(

454 new Location("gps"), null, 0, null);

455 Node point = points.item(ind);

456 children = point. getChildNodes ();

457 int cLength = children. getLength();

458 for (int j = 0; j < clLength; j++) {

459 child = children.item(Jj);

460 if (child. getNodeType() == Node. ELEMENT_NODE) {

461 String name = child. getNodeName ();

462 String value = child. getFirstChild().getNodeValue();
463 if (name. equals ("Longitude"))

464 db. loc. setLongitude (Double. parseDouble (value));
465 else if (name. equals ("Latitude"))

466 db. loc. setLatitude (Double. parseDouble (value));
467 else if (name. equals ("Description"))

468 db. descr = value;

469 else if (name. equals ("Distance"))

470 db. distance = Float. parseFloat (value);

471 else if (name. equals ("Url"))

472 db. url = value;

473 }
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474 }

475 results. add (db) ;

476 }

477 connected = true;

478

479 }

480 }

481

482 Vadd

483 * Creates a Closest Location Object

484 *

485 * @param map

486 * @param longi

487 * @param lati

488 * @param dl

489 * @return

490 */

491 public ClosestLocation createClosestLocation(Vector<String> map,
492 String user, String pass, String longi, String lati,

493 DescribedLocation dl) {

494 return new ClosestLocation(map, user, pass, longi, lati, dl);
495 }

496

497 Vadd

498 * <br>

499 * <b>Thread Free</b>

500 *

501 * @author Blim

502 *

503 */

504 public class ClosestLocation {

505 Vector<String> ids;

506 String longi, lati;

507 String user, pass;

508 public DescribedLocation dl;

509 public boolean correct;

510

s1 ClosestLocation(Vector<String> ids, String user, String pass,
512 String longi, String lati, DescribedLocation dl) {

513 this. ids = ids;

514 this. longi = longi;

515 this. lati = lati;

516 this. dl = dl;

517 this. user = user;

518 this. pass = pass;

519 }

520

521 public void findClosestLocation() {

522

523 pairs = new ArrayList<BasicNameValuePair>();

524

525 pairs. add (new BasicNameValuePair ("Longitude", longi));
526 pairs. add (new BasicNameValuePair ("Latitude", lati));

527

528 pairs. add (new BasicNameValuePair ("user", user));

529 pairs. add (new BasicNameValuePair ("pass", pass));

530

531 Iterator<String> i = ids.iterator();

532 if (i.hasNext())

533 pairs. add (new BasicNameValuePair ("myuserId", i.next()));
534 while (i.hasNext()) {

535 pairs. add (new BasicNameValuePair ("userId", i.next()));
536 }

537

538 Document doc = null;

539 try {

540

541 DocumentBuilderFactory dbf = DocumentBuilderFactory
542 .newlnstance();

543 DocumentBuilder db = dbf. newDocumentBuilder ();

544 doc = db. parse (HttpConnector. this. makeConnection (pairs,
545 CLOSESTLOCATION_URL));

546 // check for a point element if does not exist bad response
547 doc. getElementsByTagName ("Point"). item(0). getNodeName () ;
548 } catch (Exception e) {

549 dl. loc = null;

550 dl. descr = "noyPoint,of_ Interest";

551 correct = false;

552 return;

553 }

554

555 try {

556 NodelList list = doc. getElementsByTagName ("Longitude");
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557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639

}

public BuddyGetter createBuddyGetter (int userId, String user
return new BuddyGetter (userId,

}

J/*

* Gets the list of the points for the specified userId <br>

*

*

*

*

*

Node i
double

-9
list =
in =1
double

-9
list =
in =1
float

-9

n = list.item(0);

longi = Double. parseDouble (in. getFirstChild()

etNodeValue());

doc. getElementsByTagName ("Latitude");

ist.item(0);

lati = Double. parseDouble (in. getFirstChild(

etNodeValue());

doc. getElementsByTagName ("Distance");

ist.item(0);

distance = Float. parseFloat (in. getFirstChild()

etNodeValue());

list = doc. getElementsByTagName ("Description");

in =1
String

list =

in = list.item(0);
String hasUrl = in.getFirstChild(). getNodeValue();
String url = null;
if (hasUrl. equalsIgnoreCase ("Yes")) {
list = doc. getElementsByTagName ("Url");
in = list.item(0);
url = in.getFirstChild().getNodeValue();
}
Locati

loc. setLongitude (longi);

ist.item(0);
description =

in. getFirstChild(). getNodeValue ();

doc. getElementsByTagName ("HasUrl");

on loc = new Location(LocationManager.GPS_PROVIDER);
loc. setLatitude (lati);

dl.loc = loc;
dl. descr = description;
dl. distance = distance;
dl.url = url;
correct = true;
return;
} catch (Exception e) { // No data found
dl. loc = null;
dl. descr = "noyPointof Interest";
correct = true;

return

*

<b>Thread Free</b>

@author Stavros

/

public class BuddyGetter {

private in
private St

BuddyGette
this. use
this. use
this. pas

}

public voi
xmlBuddy
pairs =
pairs

t userId;

ring user, pass;
public InputStream xmlBuddyStream;

user,

r (int userId, String user

rId = userId;
r = user;
s = pass;

d getBuddies ()
Stream = null;

{

pass);

String pass) {

new ArrayList<BasicNameValuePair>();

. add (new BasicNameValuePair ("userId"

. toString (userId)));

pairs. add (new BasicNameValuePair ("user"
pairs. add (new BasicNameValuePair ("pass",

try {

xmlBuddyStream = HttpConnector. this. makeConnection (pairs,

GE'
return

} catch
} catch

TBUDDY_URL) ;

(ClientProtocolException e)

(IOException e)

{

{

Integer
user));
pass));
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640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659
660
661
662
663
664
665
666
667
668
669
670
671
672
673
674
675
676
677
678
679
680
681
682
683
684
685
686
687
688
689
690
691
692
693
694
695
696
697
698
699
700
701
702
703
704
705
706
707
708
709
710
711
712
713
714
715
716
717
718
719
720
721
722

}

public BuddyPointGetter createBuddyPointGetter (int userId,

}
/

N

*

pu

N

E Ok R % R %k b % F

*

public BuddyAdder createBuddyAdder (String userId

}

J/*

}
xmlBuddyStream = null;

String pass) {
return new BuddyPointGetter (userId

*

user,

pass);

An Object that helps getting the points of a friend <br>

<b>Thread Free</b>
@author Blim

/

blic class BuddyPointGetter {
private int userId;

private String user, pass;

public InputStream xmlPointStream;

BuddyPointGetter (int userId, String user

this. userId = userId;
this. user = user;
this. pass = pass;

}

public void getPoints () {
xmlPointStream = null;

String pass)

pairs = new ArrayList<BasicNameValuePair>();

pairs

. add (new BasicNameValuePair ("userId", Integer

. toString(userId)));

pairs. add (new BasicNameValuePair ("user",
pairs. add (new BasicNameValuePair ("pass",

try

user));
pass));

{

xmlPointStream = HttpConnector. this. makeConnection (pairs,

GETBUDDYPOINT_URL);
return;

} catch (ClientProtocolException e)

} catch (IOException e) {
}

xmlPointStream = null;

{

Creates a BuddyAdder Object for manipulating the buddies

@param userId

The users userId
@param buddyUserId

The buddy userId
@param mode

the mode of the buddy adder

@return the BuddyAdder Object
/

String buddyUserId, int mode) {
return new BuddyAdder (userId, user

*

pass,

* A BuddyAdder is an object that helps

*
*
*
*
*
*

pul

buddies <br>
<b>Thread Free</b>

@author Stavros

/
blic class BuddyAdder {

public final static int ADD_MODE = 1;

public final static int ACCEPT_MODE
public final static int DELETE_MODE
private int mode;

adding,deleting and accepting

buddyUserId,

121

String user,

mode) ;

String

String user,

pass,



723
724
725
726
727
728
729
730
731
732
733
734
735
736
737
738
739
740
741
742
743
744
745
746
747
748
749
750
751
752
753
754
755
756
757
758
759
760
761
762
763
764
765
766
767
768
769
770
771
772
773
774
775
776
777
778
779
780
781
782
783
784
785
786
787
788
789
790
791
792
793
794
795
796
797
798
799
800
801
802
803
804
805

private String
private String
private String
public boolean

BuddyAdder (String userId, String user

int mode)
this. userId
this. buddyUs
this. mode =
this. user =
this. pass =

}

public void ad

userId;
buddyUserId;
user, pass;
connected;

{

= userId;
erld =
mode;
user;
pass;

dBuddy () {

buddyUserId;

String pass,

String buddyUserId,

buddyUserId));

Integer. toString(mode)));

pairs = new ArraylList<BasicNameValuePair>();
pairs. add (new BasicNameValuePair ("userId", userId));
pairs. add (new BasicNameValuePair ("buddyUserId",
pairs. add (new BasicNameValuePair ("Mode",
pairs. add (new BasicNameValuePair ("user", user));
pairs. add (new BasicNameValuePair ("pass", pass));
try {

String res = convertStreamToString (HttpConnector. this

. makeConnection(pairs, ADDBUDDY_URL));
if (res.equalsIgnoreCase ("OK")) {
connected = true;
return;

}
} catch (ClientProtocolException e) {

connected = false;

return;
} catch (IOException e) {

connected = false;

return;
}
connected = true;

}

public ImageSender createImageSender (String filepath, String userId,

String user,
return new Ima
}
*

/

<b>Thread Fre

F Ok k% %

*/

public class Ima
String filepat
String userId;
String user, p
String pointId,
public boolean

ImageSender (String filepath, String userId,

String poi
this. filepat
this. userId
this. pointId
this. user =
this. pass =

}

public void se
try {
MultipartE
File file

Charset ch
StringBody
StringBody
StringBody
StringBody
InputStrea
multipart.
multipart.
multipart.
multipart.

String pass,
geSender (filepath,

e</b>

@author Stavros

geSender {
h;

ass;

connected;

ntId) {
h = filepath;
= userId;

= pointId;
user;
pass;

ndImage () {

ntity multipart =

arset =
userIdBody =
pointIdBody =
userBody =
passBody =
mBody fileB =
addPart ("userI1d",
addPart ("pointId",
addPart ("user",
addPart ("pass",

new

String pointId) {

userId, user,

pass,

String user,

pointId);

ImageSender helps sending images to the web server <br>

String pass,

new MultipartEntity();
= new File(filepath);
FileInputStream fis = new FileInputStream(file);

StringBody (userId

new StringBody (pointId
new StringBody (user, charset);
new StringBody (pass, charset);
new InputStreamBody (fis,

userIdBody);
pointIdBody);

userBody) ;
passBody) ;

Charset. forName ("ISO-8859-1");

charset);
charset);

filepath);
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806 multipart. addPart ("image", fileB);

807

808 httpclient = new DefaultHttpClient();

809 httpclient. getParams (). setParameter ("http. connection. timeout",
810 new Integer (HttpConnector. this. timeout));

811

812 httppost = new HttpPost (baseurl + UPLOADIMAGE_URL);
813 httppost. setEntity (multipart);

814 } catch (Exception e) {

815

816 }

817 try {

818 httpclient. execute (httppost);

819 connected = true;

820 return;

821 } catch (ClientProtocolException e) {

822 connected = false;

823 return;

824

825 } catch (IOException e) {

826 connected = false;

827 return;

828 }

829

830 }

831

832 }

833

834 Vaad

835 * Secondary function for debugging

836 *

837 * @param is:

838 * @return

839 */

840 public String convertStreamToString(InputStream is) {
841 BufferedReader reader = new BufferedReader (new InputStreamReader (is));
842 StringBuilder sb = new StringBuilder();

843

844 String line = null;

845 try {

846 while ((line = reader.readLine()) != null) {

847 sb. append (line + "\n");

848 }

849 } catch (IOException e) {

850 e.printStackTrace();

851 } finally {

852 try {

853 is.close();

854 } catch (IOException e) {

855 e. printStackTrace();

856 }

857 }

858

859 return sb. toString();

860 }

861

862 Vadd

863 * This function will be used to refactor this class code
864 *

865 * @param pairs

866 * all the Parameter Pairs

867 * @param URL

868 * The target url

869 * @return The response input stream

870 *

871 * @throws ClientProtocolException

872 * @throws IOException

873 *

874 */

875 public InputStream makeConnection (ArrayList<BasicNameValuePair> pairs,
876 String URL) throws ClientProtocolException, IOException {
877 httpclient = new DefaultHttpClient ();

878 httpclient. getParams (). setParameter ("http. connection. timeout™",
879 new Integer (HttpConnector. this. timeout));

880 httppost = new HttpPost (baseurl + URL);

881 UrlEncodedFormEntity p_entity;

882 if (pairs != null) {

883 p_entity = new UrlEncodedFormEntity(pairs, "ISO-8859-1");
884 httppost. setEntity(p_entity);

885 }

886 HttpResponse response = httpclient. execute (httppost);
887

888 return response. getEntity (). getContent();
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889
890 }
891 1}

DescribedLocation.java

1 package gr. ntua.cn. GPS. Auxiliary;

2

3

4 import android. location. Location;

5

6 /**

7 * A simple class just to return both a string and a Location from one
8 * function

9 *
10 * @author Stavros

1 *
12 */
13 public class DescribedLocation {
14 public Location loc;

15 public String descr;

16 public float distance;

17 public String url;

18
19 Vadd
20 * pPublic Constructor
21 *
22 * @param loc:
23 * The Location data
24 * @param descr:
25 * The Discription data
26 * @param distance:
27 * The Distance data
28 */
29 public DescribedLocation(Location loc, String descr, float distance,
30 String url) {
31 this. loc = loc;
32 this. descr = descr;
33 this. distance = distance;
34 this. url = url;
35 }
36
37 @Ooverride
38 public boolean equals (Object o) {
39 if (o == null)
40 return false;
41 if (o instanceof DescribedLocation) {
42 DescribedLocation dl = (DescribedLocation) o;
43 return ((this.descr != null) && (this. descr.equals (dl. descr))
44 && (this.url != null) && (this.url.equals(dl.url)));
45 }
46 return super. equals (0);
47 }
48
49

.
DbAdapter.java

1

2  package gr.ntua.cn.GPS. Auxiliary;

3

4 import android. content. ContentValues;

5 import android. content. Context;

6 import android. database. Cursor;

7 import android. database. SQLException;

8 import android. database. sglite. SQLiteDatabase;

9 import android. database. sglite. SQLiteOpenHelper;
10 import android.util. Log;

1

12 /5%

13 * The DbAdapter class 1is an intermediate class between the

14 * application and the database containing the application data
15 */

16 public class DbAdapter {

17

18 public static final String KEY_LAT = "lat";

19 public static final String KEY LONG = "longt";

20 public static final String KEY DESC = "descr";
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21 public static final String KEY_ROWID = " _id";

22

23 private static final String TAG = "PointsDbAdapter";

24 private DatabaseHelper mDbHelper;

25 private SQLiteDatabase mDb;

26

27 Vadd

28 * Database creation SQL statement

29 */

30 private static final String DATABASE CREATE = "createytableypointsofinteresty (_idyintegeryprimarypkeyy
autoincrement, "

31 + "longtytextynotynull, ylatytextynotynull, ydescrytextynotynull); ";

32

33 private static final String DATABASE NAME = "locations";

34 private static final String DATABASE TABLE = "pointsofinterest";

35 private static final int DATABASE_VERSION = 2;

36

37 private final Context mCtx;

38

39 Vadd

40 * DatabaseHelper is a private class that extends SQLiteOpenHelper

41 * in order to open the database correctly

42 */

43 private static class DatabaseHelper extends SQLiteOpenHelper {

44 Vadd

45 * Constructor

46 * @param context : The Context in which the helper is created

47 */

48 DatabaseHelper (Context context) {

49 super (context, DATABASE NAME, null, DATABASE_ VERSION);

50 }

51

52 @Override

53 public void onCreate (SQLiteDatabase db) {

54

55 db. execSQL (DATABASE_CREATE) ;

56 }

57

58 @Override

59 public void onUpgrade (SQLiteDatabase db, int oldVersion, int newVersion) {

60 Log. w(TAG, "Upgrading,databaseyfromyversiony" + oldVersion + "_toy"

61 + newVersion + ", whichywill destroyyalljold,data");

62 db. execSQL ("DROP, TABLE IF EXISTS pointsofinterest");

63 onCreate (db) ;

64 }

65 }

66 Ve

67 * Constructor

68 * @param ctx : The Context in which the DbAdapter is created

69 */

70 public DbAdapter (Context ctx) {

! this. mCtx = ctx;

72 }

73

74 Vadd

75 * Opens the database 1f it already exists or creates it if i does not exist

76 * @return A DbAdapter object for handling the database

77 * @throws SQLException

78 */

79 public DbAdapter open() throws SQLException {

80 mDbHelper = new DatabaseHelper (mCtx);

81 mDb = mDbHelper. getWritableDatabase ();

82 return this;

83 }

84

85 Vadd

86 * Closes the database

87 */

88 public void close() {

89 mDbHelper. close();

92 }

91

92 Vadd

93 * Creates a new Point Entry in the database

94 * @param longt The Longitude of the point

95 * @param latt The Latitude of the point

96 * @param desc The Description of the point

97 * @return <1i>The row id of the newly created point</l1i>

98 */

99 public long createPoint (String longt, String latt, String desc) {

100 ContentValues initialValues = new ContentValues();

101 initialValues. put (KEY_LONG, longt);

102 initialValues. put (KEY_LAT, latt);
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103 initialValues. put (KEY_DESC, desc);

104
105 return mDb. insert (DATABASE_TABLE, null, initialValues);
106 }
107
108 Ve
109 * Deletes the point with the specified rowId from the database
110 * @param rowId The specified rowId for the point to be deleted
m * @return <li><b>true</b> if 1 or more lines were affected</li>
112 * <li><b>false</b> if 0 lines were affected
113 */
114 public boolean deletePoint (long rowId) {
115
116 return mDb. delete (DATABASE TABLE, KEY ROWID + "=" + rowId, null) > 0;
117 }
118
119 Vadd
120 * Fetches all the points in the database
121 * @return A Cursor which contains all the points of the database
122 */
123 public Cursor fetchAllPoints () {
124
125 return mDb. query (DATABASE_TABLE, new String[] { KEY_ROWID, KEY_LONG,
126 KEY_LAT, KEY DESC }, null, null, null, null, null);
127 }
128
129 Vadd
130 * fetches the point with the specified rowId
131 * @param rowId : The specified rowId
132 * @return A Cursor which contains the point with the specified rowId
133 * @throws SQLException
134 */
135 public Cursor fetchPoint(long rowId) throws SQLException {
136
137 Cursor mCursor =
138
139 mDb. query (true, DATABASE TABLE, new String[] { KEY_ROWID, KEY_LONG,
140 KEY_LAT, KEY _DESC }, KEY_ROWID + "=" + rowld, null, null, null,
141 null, null);
142 if (mCursor != null) {
143 mCursor. moveToFirst ();
144 }
145 return mCursor;
146
147 }
148
149 /*
150 * Updates a point with the specified rowId using the info that parameters provide
151 * @param rowlId: The specified rowId
152 * @param longt: The Longitude of the point
153 * @param lat: The Latitude of the point
154 * @param desc: The Description of the point
155 * @return <li><b>true</b> if 1 or more lines were affected</li>
156 * <li><b>false</b> if 0 lines were affected
157 */
158 public boolean updatePoint (long rowlId, String longt, String lat, String desc) {
159 ContentValues args = new ContentValues();
160 args. put (KEY_LONG, longt);
161 args. put (KEY_LAT, lat);
162 args. put (KEY_DESC, desc);
163
164 return mDb. update (DATABASE _TABLE, args, KEY ROWID + "=" + rowId, null) > 0;
165 }
166 }
.
myOverlay.java

1 package gr.ntua.cn. GPS. Auxiliary;

2

3 import android. app. AlertDialog;

4 import android. content. Context;

5 import android. content. DialogInterface;

6 import android. content. Intent;

7 import android. graphics. Canvas;

8 import android. graphics. Paint;

9 import android. graphics. Point;

10 import android. graphics. Paint. Style;
11 import android. net.Uri;

12 import android.util. Log;

13 import android. view. MotionEvent;
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15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
71
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92

94
95

97

import com. google. android. maps. GeoPoint;

import com. google. android. maps. MapView;

import com. google. android. maps. Overlay;

import com. google. android. maps. Projection;
Vaiss
This class extends Overlay it is used to display a circle at given
Coordinates

@author Stavros

% k% % %

*/

public class myOverlay extends Overlay {
private Double curlLong = null;
private Double curlat = null;
private Paint paint = null;
private float Rad;
private boolean absolute;
private String Description;
private float distance;
private String url;
private Context ctx;

public String getDescription() {
return Description;

}

public void setDescription(String description) {
Description = description;

}

public float getDistance() {
return distance;

}

public void setDistance (float distance) {
this. distance = distance;

}

public String getUrl() {
return url;

}

public void setUrl (String url) {
this. url = url;

}

/**

* The public constructor. It creates a default paint with ARGB

* (100,0,0,255) StrokeWidth 4 and FILL style

*

* @param Rad:

* the Radius of the circle

* @param absolute:

* <li><b>true</b> if we want a not affected radius by the zoom
* level</1i>

* <li><b>false</b> if we want an affected radius by the zoom
* level</1i>

*/

public myOverlay (float Rad, boolean absolute, Context ctx) {

curlLong = null;
curLat = null;
this. ctx = ctx;

paint = new Paint();

paint. setStrokeWidth (4);
paint. setARGB(100, 0, 0, 255);
paint. setStyle(Style. FILL);
paint. setAntiAlias (true);

// pin = Bitmap. createScaledBitmap(BitmapFactory. decodeResource (res,

// R.drawable. curlocation), 30, 30, false);

this. Rad = Rad;
this. absolute = absolute;
}

/**
* Paint Getter
*

* @return the paint
*/
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98

99
100
101
102
103
104
105
106
107
108
109
110
m
112
13
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180

public Paint getPaint () {

return paint;

}

Vass
* Paint Setter
*

* @param paint:
*

*/

the paint

public void setPaint (Paint paint) {
this. paint = paint;

}

/**
* Radius Getter
*

* @return the Radius

*/

public float getRad() {

return Rad;
}

/**
* Radius Setter
*

* @param rad:
*

the Radius

*/

public void setRad(float rad) {
Rad = rad;

}

/**

* Absolute Getter

*

* @return the Absolute

*/

public boolean isAbsolute() {

return absolute;

}

/**
* Absolute Setter
*

* @param absolute:

* The Absolute

*/

public void setAbsolute (boolean absolute) {
this. absolute = absolute;

}

*

/

@param curLong:

@param curlat:

%k bk b % Ok

*/

Coordinates Setter

The Longitude

The Latitude

public void setCoord(Double curLong, Double curlat) {
this. curLat = curlat;
this. curLong = curLong;

}

Vizs

* This functions is called its time the map is drawn. It draws a circle at
* the given coordinates (Longitude, Latitude) with the paint specified and

* specified Radius
*/

@Override

public void draw(Canvas canvas, MapView mapView, boolean shadow) {

super. draw(canvas,
try {
if ((curlong ==
return;
Projection proj

mapView, shadow);
null) || (curlat == null))

= mapView. getProjection();

Point p = proj. toPixels (new GeoPoint ((int) (curLat * 1E6),
(int) (curLong * 1E6)), null);
float Radt = Rad;

if (!absolute) {
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181 Radt = proj. metersToEquatorPixels (Rad)* (1/ (float) Math. cos (Math. toRadians (curLat)));
182 }

183 // canvas. drawBitmap(pin, p.x-pin.getWidth()/2,

184 // p. y-pin.getHeight ()/2, null);

185 canvas. drawCircle(p. x, p.y, Radt, paint);

186

187 } catch (Exception e) {

188 Log. e ("Error", "DrawingyError");

189 }

190

191 }

192

193 @Override

194 public boolean onTouchEvent (MotionEvent e, MapView mapView) {
195 if (e.getAction() != MotionEvent.ACTION_UP)

196

197 return false;

198 if (!'this. absolute)

199 return false;

200 float x = e.getX();

201 float y = e.getY();

202 Projection proj = mapView. getProjection();

203 Point p = proj. toPixels (new GeoPoint ((int) (curlat * 1E6),
204 (int) (curlong * 1E6)), null);

205 float dist = (float) Math.sqgrt((x - p.x) * (x - p.x) + (y - p.y)
206 * Ay - py))i

207 if ((dist <= Rad) && (this.Description != null)) {

208 AlertDialog ad = new AlertDialog. Builder (ctx). setMessage (
209 this. Description+ "\nDistanceyfrom here: ,"+this. distance+" meters"). setPositiveButton ("OK",
210 new DialogInterface. OnClickListener () {

211 @Override

212 public void onClick(DialogInterface arg0, int argl) {
213

214 arg0. dismiss () ;

215 }

216 }).setTitle ("Point"). create();

217 if (this.url != null)

218 ad. setButton2 ("WebSite", new DialogInterface.OnClickListener () {
219 @Override

220 public void onClick(DialogInterface arg0, int argl) {
221 if (lurl.startsWith("http://"))

222 url = "http://" + url;

223 Intent i =new Intent(

224 Intent. ACTION_VIEW, Uri.parse(url));

225 ctx.startActivity(i);

226 }

227 )i

228 ad. show();

229 return true;

230

231 }

232 return false;

233 }

234

235 )

SettingManager.java

1 package gr.ntua.cn. GPS. Auxiliary;

2

3 import java.io.FileInputStream;

4 import java.io.FileNotFoundException;
5 import java.util.StringTokenizer;

6

7 import android. content. Context;

8 import android. os. Parcel;

9 import android. os. Parcelable;

10

11 public class SettingManager implements Parcelable{
12 private final static String FILENAME = "webserver.ini";
13 private Context ctx = null;

14 private String webserver = null;

15 private int timeout = -1;

16 private String username = null;

17 private String password = null;

18 private int userId = -1;

19

20

21 public int getUserId() {

22 return userId;

23 }
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34
35
36
37
38
39
40
41
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44
45
46
47
48
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51
52
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54
55
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57
58
59
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61
62
63
64
65
66
67
68
69
70
71
72
73
74
7
76
77
78
79
30
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
9%
97
98
99
100
101
102
103
104
105
106

public void setUserId(int userId) {
this. userId = userId,
}

public String getWebserver () {
return webserver;

}

public int getTimeout () {
return timeout;

}

public String getUsername() {
return username;

}

public String getPassword() {
return password;

}

public SettingManager (Context ctx) {
this. ctx = ctx;
}

public SettingManager (Parcel source) {

this. webserver = source. readString();
this. username = source. readString();
this. password = source. readString();
this. timeout = source. readInt();
this. userId = source. readInt();

this. ctx = null;

}

public boolean retrieveSettings () {
FileInputStream webserverini = null;
try {

webserverini = ctx.openFileInput (FILENAME);
}
catch (FileNotFoundException e) {

ctx. deleteFile (FILENAME);

return false;
}

try {

StringBuffer sb = new StringBuffer ("");
int ch;

while ((ch = webserverini.read()) != -1)

sb. append ( (char) ch);
StringTokenizer st = new StringTokenizer (sb. toString(),

this. webserver = st.nextToken().split("=")[1];

this. timeout = Integer. parselnt (st.nextToken().split ("="
this. username = st.nextToken().split("=")[1];

this. password = st.nextToken().split("=")[1];

}

catch (Exception e) {
ctx. deleteFile (FILENAME) ;
return false;

}

return true;
}

// Parcelable implementation

@Override

public void writeToParcel (Parcel out, int flags) {
out. writeString (this. webserver);
out. writeString (this. username);
out. writeString (this. password);
out. writeInt (this. timeout);
out. writeInt (this. userId);

}

@Override
public int describeContents () {

return 0;

}

o)

1)

public static final Parcelable. Creator<SettingManager> CREATOR

= new Parcelable. Creator<SettingManager>() {
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@Override
public SettingManager createFromParcel (Parcel source) {

return new SettingManager (source);

@Override
public SettingManager[] newArray(int arg0) {

return new SettingManager[ arg0];

IHokéto gr.ntua.cn.GPS.Services

LocationService.java-LocationTripService.java

[MapaBétovpe to LocationService.java, to LocationTripService.java givat Tapopoto:
package gr. ntua. cn. GPS. Services;

import gr.ntua.cn. GPS. GPS;

import gr.ntua.cn.GPS. R;

import gr.ntua.cn.GPS. Auxiliary. DescribedLocation;

import gr.ntua.cn.GPS. Auxiliary. HttpConnector;

import gr.ntua.cn.GPS. Auxiliary. SettingManager;

import gr.ntua.cn.GPS. Auxiliary. HttpConnector. BuddyGetter;
import gr.ntua.cn.GPS. Auxiliary. HttpConnector. ClosestLocation;

import java. io. IOException;
import java.util.Iterator;
import java.util. Vector;

import javax. xml. parsers. DocumentBuilder;
import javax.xml. parsers. DocumentBuilderFactory;
import javax. xml. parsers. ParserConfigurationException;

import org. w3c. dom. Document;
import org. w3c. dom. Node;

import org. w3c. dom NodeList;
import org. xml. sax. SAXException;

import android. app. Notification;

import android. app. NotificationManager;
import android. app. PendingIntent;

import android. app. Service;

import android. content. ComponentName;
import android. content. Context;

import android. content. Intent;

import android. content. ServiceConnection;
import android. location. Location;

import android. location. LocationListener;
import android. location. LocationManager;
import android. net. Uri;

import android. os. Bundle;

import android. os.IBinder;

public class LocationService extends Service {
private NotificationManager nm;
private LocationManager 1lm;
private int NOTIFICATION ID = 1;
private MylocationListener myLocListener;
private SettingManager settingManager;
private HttpConnector remoteConnector;
private boolean includebuddies;
private Vector<String> buddies;

@Override
public void onCreate() {

nm = (NotificationManager) this
. getSystemService (Context. NOTIFICATION_SERVICE);
Im = (LocationManager) this. getSystemService (Context. LOCATION_ SERVICE);
myLocListener = new MyLocationListener();
remoteConnector = new HttpConnector (0);
// Bind to Notification DeleteService
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58 this. bindService (new Intent (LocationService. this,

59 NotificationDeleteService. class), this. mConnection,

60 Context. BIND_AUTO_CREATE);

61

62 super. onCreate ();

63 }

64

65 @Override

66 public void onStart (Intent intent, int startId) {

67 String actionString = intent. getAction();

68 if (actionString. equals ("gr. ntua.cn. GPS. ServiceNotificationDeleted"))
69 reshowNotification();

70 else if (actionString. equals ("gr.ntua.cn. GPS. StartService")) {
71 settingManager = (SettingManager) intent

72 . getParcelableExtra ("settingmanager");

73 this. includebuddies = intent. getBooleanExtra ("includebuddies",
74 false);

75 remoteConnector. setBaseUrl (settingManager. getWebserver ());

76 remoteConnector. setTimeout (settingManager. getTimeout ());

77 if (this. includebuddies)

78 this. retrieveBuddies ();

79 else

80 buddies = null;

81 1m requestLocationUpdates (LocationManager. GPS_PROVIDER, 0, 0,
82 this. myLocListener);

83

84 }

85 super. onStart (intent, startId);

86 }

87

88 @Override

89 public void onDestroy() {

90 1m. removeUpdates (this. myLocListener);

91 nm. cancel (this. NOTIFICATION ID + 1);

92 super. onDestroy ();

93 }

94

95 private void reshowNotification() {

96 // Create a notification that can restart the application

97 Notification appnot = new Notification(R. drawable. map,

98 "GPSyLocationyMinimized", System currentTimeMillis());

99

100 PendingIntent pi = PendingIntent.getActivity(this, 1, new Intent (
101 LocationService. this, GPS. class). putExtra ("pointmode",

102 GPS. REMOTE_MODE) . putExtra ("includebuddies",

103 LocationService. this. includebuddies), 0);

104

105 appnot. setLatestEventInfo (this, "GPS_,Location", "Restart", pi);
106

107 appnot. deleteIntent = PendingIntent. getService (this, 1, (new Intent(
108 LocationService. this, LocationService.class))

109 . setAction ("gr. ntua. cn. GPS. ServiceNotificationDeleted"), 1);
110 nm. notify (this. NOTIFICATION_ID + 1, appnot);

m

112 }

113

114 @Override

115 public IBinder onBind(Intent intent) {

116 // TODO Auto-generated method stub

117 return null;

118 }

119

120 Vadd

121 * A Extension of the LocationListener class that takes action on location
122 * changes

123 *

124 * @author Stavros

125 *

126 */

127 private class MyLocationListener implements LocationListener {
128 Vadd

129 * Called when new location data is available

130 */

131 DescribedLocation lastLoc = null;

132

133 @Override

134 public void onLocationChanged(Location loc) {

135 DescribedLocation dl = findClosestRemotePointOfInterest (loc);
136 if (dl.loc == null)

137 dl.loc = loc; // If no point of interest found

138 // If we have a new Location or notifications have been deleted
139 if (!dl. equals(lastLoc)

140 || ((notificationBinder != null) && (notificationBinder
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141 . hasBeenDeleted()))) {

142 LocationService. this. nm

143 . cancel (LocationService. this. NOTIFICATION_ID);

144 if (dl.url != null) {

145 LocationService. this. showNotification(dl. url, dl.descr);

146 }

147 }

148 lastLoc = dl;

149 }

150

151 @Override

152 public void onProviderDisabled(String provider) {

153

154 }

155

156 @Override

157 public void onProviderEnabled(String provider) ({

158

159 }

160

161 @Override

162 public void onStatusChanged(String provider, int status, Bundle extras) {
163

164 }

165 }

166

167 private void showNotification(String url, String msg) {

168 Notification notification = new Notification (R. drawable. webpage,
169 "LocationyWeb,Info", System currentTimeMillis());

170

171 if (!url.startsWith("http://"))

172 url = "http://" + url;

173

174 PendingIntent pi = PendingIntent. getActivity(this, 1, new Intent(
175 Intent. ACTION_VIEW, Uri.parse(url)), 0);

176

177 notification. setLatestEventInfo (this, "LocationyWebgData", msg, pi);
178

179 notification. deleteIntent = PendingIntent.getService (this, 1,

180 (new Intent (LocationService. this,

181 NotificationDeleteService. class))

182 . setAction("gr. ntua. cn. GPS. NotificationDeleted"), 1);

183 nm. notify (this. NOTIFICATION ID, notification);

184 }

185

186 // Code for binding to the NotificationDeleteService

187 private NotificationDeleteService.customBinder notificationBinder = null;
188 private ServiceConnection mConnection = new ServiceConnection() {
189

190 @Override

191 public void onServiceConnected(ComponentName name, IBinder service) {
192 LocationService. this. notificationBinder = (NotificationDeleteService.customBinder) service;
193 }

194

195 @Override

196 public void onServiceDisconnected (ComponentName arg0) {

197 LocationService. this. notificationBinder = null;

198

199 }

200 bi

201

202 private DescribedLocation findClosestRemotePointOfInterest (Location loc) {
203 // Some Communication takes place here

204 Vector<String> params = new Vector<String>();

205 DescribedLocation dl = new DescribedLocation(null, null, 0, null);
206

207 params. add (Integer. toString(settingManager. getUserId()));

208 if ((this. includebuddies) && (this. buddies != null)) {

209 Iterator<String> it = buddies. iterator();

210 while (it. hasNext()) {

211 params. add (it. next ());

212 }

213 }

214

215 ClosestLocation cl = remoteConnector. createClosestLocation (params,
216 settingManager. getUsername (), settingManager. getPassword(),
217 Double. toString(loc. getLongitude()), Double. toString(loc

218 . getlatitude()), dl);

219

220 cl. findClosestLocation();

221

222 return cl.dl;

223 }
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private boolean retrieveBuddies () {
this. buddies = null;

BuddyGetter bg = remoteConnector. createBuddyGetter (settingManager
settingManager

. getUserId(), settingManager. getUsername(),
. getPassword());

bg. getBuddies () ;

if (bg. xmlBuddyStream != null) {

try {

DocumentBuilderFactory dbf = DocumentBuilderFactory

.newlnstance();

DocumentBuilder db = dbf. newDocumentBuilder ();

Document doc = db. parse (bg. xmlBuddyStream);

if (!doc. getElementsByTagName ("Status").item(0). getFirstChild()

. getNodeValue (). equals ("OK")) {

return false;
}

NodeList nodelist = doc. getElementsByTagName ("Buddy");

this. buddies = new Vector<String>();
Node iNode, icNode;

int length = nodelist. getLength();
for (int 1 = 0; i < length; i++) {

iNode = nodelist.item(i);
NodeList children = iNode. getChildNodes ();

int cLength = children. getLength();
for (int j = 0; j < cLength; j++) {
icNode = children. item(j);

if (icNode. getNodeType () == Node. ELEMENT NODE)

NodeList texts = icNode. getChildNodes ();

for (int k = 0; k < texts.getLength();

String val = texts.item(k).getNodeValue();

String name = icNode. getNodeName ();
if (name. equals ("buddyId"))
this. buddies. add (val);

}

} catch (ParserConfigurationException e) {

return false;
} catch (IOException e) {

return false;
} catch (SAXException e) {

return false;
} catch (Exception e) {

return false;
}
return true;
} else {

return false;

NotificationDeleteService.java

package gr. ntua. cn. GPS. Services;

import android. app. Service;
import android.content.Intent;
import android. os. Binder;
import android. os. IBinder;

/**

k++)

* This Service is called when notifications are deleted

* and returns the current status of notifications via the customBinder

* @author Blim
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*

*/

public class NotificationDeleteService extends Service {
private boolean mDeleted;
private IBinder mBinder = new customBinder ();

@Override
public void onCreate() {
mDeleted = false;

super. onCreate () ;

}

@ove

rride

public IBinder onBind(Intent arg0) {
// TODO Auto-generated method stub
return mBinder;

}

@ove

rride

public void onStart (Intent intent, int startId)
String intentAction = intent.getAction();

if

(intentAction. equals ("gr. ntua. cn. GPS. NotificationDeleted"))

mDeleted

= true;

super. onStart (intent, startId);

}

Viss

*

* @author Stavros

*

*/

public class customBinder extends Binder {

J/*

*

* @return if notifications have been deleted and then resets the

*

*

*

/

deleted variable

public boolean hasBeenDeleted() {
boolean ret = mDeleted;

[Hoxkéto gr.ntua.cn.GPS.ImageManagement

mDeleted

= false;

return ret;

CameraPreview.java

package gr. ntua. cn. GPS. ImageManagement;

import
import
import
import
import

gr. ntua.
android.
android.
android.
android.

cn. GPS. ImageManagement. Preview;
app. Activity;

os. Bundle;

view. KeyEvent;

view. Window;

public class CameraPreview extends Activity {
private Preview mPreview;
private String filename;

@ove

protected void onCreate (Bundle savedInstanceState)

rride

super. onCreate (savedInstanceState);
getIntent (). getStringExtra("filename");
// Hide the window title.

fi

requestWindowFeature (Window. FEATURE_NO_TITLE);

// Create our Preview view and set it as the content of our activity.

lename =

mPreview =
mPreview. setFilename (filename);

new Preview(this);

mPreview. setFilename (filename);

setContentView (mPreview);

}

@Override

{

{
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public boolean onKeyDown (int keyCode, KeyEvent event) {
mPreview. takePic (keyCode, event);

this. setResult (Activity. RESULT_OK);
this. finish();
return super. onKeyDown (keyCode, event);

picGallery.java

package gr. ntua. cn. GPS. ImageManagement;
import gr. ntua.cn. GPS. R;

import java.io.File;
import java.io.FileFilter;
import java.util. HashMap;
import java.util. List;
import java.util. Map;
import java. util. Vector;

import android. app. Activity;

import android. app. AlertDialog;

import android. content.DialogInterface;

import android. content. Intent;

import android. graphics. BitmapFactory;

import android. os. Bundle;

import android. view. Menu;

import android. view. Menultem;

import android. view. View;

import android. widget. AdapterView;

import android. widget. EditText;

import android. widget. FrameLayout;

import android. widget. Gallery;

import android. widget. ImageView;

import android. widget. SimpleAdapter;

import android. widget. TextView;

import android. widget. AdapterView. OnItemSelectedListener;
import android. widget. SimpleAdapter. ViewBinder;

public class picGallery extends Activity {
Gallery gal;
TextView caption;
private String filename;
private FrameLayout fl;
private EditText input;
private AlertDialog ad;

@Override
protected void onCreate (Bundle savedInstanceState) {
// TODO Auto-generated method stub

input = new EditText (this);

fl = new FrameLayout (this);

fl.addView(input, new FrameLayout.LayoutParams (
FrameLayout. LayoutParams. FILL_PARENT,
FrameLayout. LayoutParams. WRAP_CONTENT) ) ;

ad = new AlertDialog. Builder (this).setView(fl).setTitle (
"InputyFilename,finishingywithy. jpg"). setCancelable (false)
.setPositiveButton ("OK", new DialogInterface.OnClickListener ()

@Override
public void onClick(DialogInterface arg0, int argl) {
// TODO Auto-generated method stub
filename = input. getText (). toString();
if ((filename != null) && (filename.endsWith(".Jjpg"))) {
Intent i = new Intent (picGallery. this,
CameraPreview. class);
i. putExtra("filename", filename);
startActivityForResult (i, 1);
arg0. dismiss ();
} else
arg0. cancel ();
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69 }).create();

70

71 this. setContentView(R. layout. galery);

72 gal = (Gallery) this. findViewById(R.id.gallery);

73

74 gal. setOnItemSelectedListener (new OnItemSelectedListener () {

75

76 @SuppressWarnings ("unchecked")

77 @Override

78 public void onItemSelected(AdapterView<?> arg0, View argl,

79 int arg2, long arg3) {

80 caption

81 .setText (((File) ((HashMap<String, File>) arg0

82 . getAdapter (). getItem(arg2)).get ("filename"))

83 . getName ());

84

85

86 }

87

88 @Override

89 public void onNothingSelected (AdapterView<?> arg0) {

90 // TODO Auto-generated method stub

91 caption. setText ("");

92 }

93

94 3

95

96 caption = (TextView) findViewById(R.id.caption);

97 this. setTitle ("PictureyGallery");

98 super. onCreate (savedInstanceState);

99 }

100

101 @Override

102 public boolean onCreateOptionsMenu(Menu menu) {

103 menu. add (1, 1, 1, "Take,Photo").setIcon(R.drawable.camera);

104 menu. add (2, 2, 1, "DeleteyPhoto").setIcon(R.drawable.removepoi);

105 menu. add (3, 3,1, "Refresh"). setIcon(R. drawable. refresh);

106 if (getIntent().getBooleanExtra ("returnvalue", false))

107 menu. add (4, 4,1, "Select"). setIcon(R. drawable. circle_blue);

108 return super. onCreateOptionsMenu (menu);

109 }

110

111 @SuppressWarnings ("unchecked")

112 @Override

113 public boolean onOptionsItemSelected(Menultem item) {

114 switch (item getItemId()) {

115 case 4:

116 if (gal. getSelectedItemPosition() <0)

17 return false;

118 Intent i = new Intent();

119 i. putExtra("filename", (((HashMap<String, File>)gal.getSelectedItem()).get ("filename")). getAbsolutePath
0);

120 setResult (Activity. RESULT_OK, i);

121 this. finish();

122 return true;

123 case 3:

124 populateGallery();

125 break;

126 case 2:

127 if (gal. getSelectedItemPosition() < 0)

128 return false;

129 HashMap<String, File> map = (HashMap<String, File>) gal

130 . getSelectedItem();

131 map. get ("filename"). delete();

132 this. caption. setText ("");

133 this. populateGallery();

134 return true;

135 case 1:

136

137 ad. show();

138

139 return true;

140 }

141

142 return super. onOptionsItemSelected(item);

143 }

144

145 @Override

146 protected void onResume () {

147 this. populateGallery();

148 super. onResume () ;

149 }

150
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private void populateGallery() {

File file = new File("/sdcard/android/");

if (!file.exists()) {
this. finish();
return;

}
List<Map<String, File>> data = new Vector<Map<String, File>>();
File fileList[] = file.listFiles (new FileFilter() {

@Override
public boolean accept (File arg0) {
return arg0. getName (). endsWith(". jpg")
|| arg0. getName (). endsWith(".JPG");

}

b

for (File findex : filelist) {
Map<String, File> map = new HashMap<String, File>();
map. put ("filename", findex);
data. add (map) ;

}

String from] = { "filename" };

int to[] = { R.id.galimage };
SimpleAdapter sa = new SimpleAdapter (this, data, R.layout.image, from,
to);

sa. setViewBinder (new ViewBinder () {

@Override
public boolean setViewValue (View arg0, Object argl, String arg2) {
switch (arg0.getId()) {

case R. id.galimage:

((ImageView) arg0).setImageBitmap(BitmapFactory
. decodeFile (((File) argl).getAbsolutePath()));
return true;
}
return false;

}

)i
this. gal. setAdapter (sa);

}

@Override
protected void onActivityResult (int requestCode, int resultCode, Intent data)
if ((requestCode == 1) && (resultCode == Activity.RESULT_OK)) {

populateGallery();
}
super. onActivityResult (requestCode, resultCode, data);

Preview.java

package gr.ntua.cn. GPS. ImageManagement;

import java.io.File;
import java.io.FileOutputStreamn;
import java.io. IOException;

import android. content. Context;

import android. graphics. Bitmap;

import android. graphics. BitmapFactory;

import android. graphics. Bitmap. CompressFormat;
import android. hardware. Camera;

import android. hardware. Camera. PictureCallback;
import android. hardware. Camera. ShutterCallback;
import android. view. KeyEvent;

import android. view. SurfaceHolder;

import android. view. SurfaceView;

public class Preview extends SurfaceView implements SurfaceHolder. Callback {
SurfaceHolder mHolder;
Camera mCamera;
String filename;
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public void setFilename (String filename) {
this. filename = filename;

}

public Preview(Context context) ({
super (context);

filename = "";

// Install a SurfaceHolder.Callback so we get notified when the
// underlying surface is created and destroyed.

mHolder = getHolder();
mHolder. addCallback (this);

mHolder. setType (SurfaceHolder. SURFACE_TYPE_PUSH_BUFFERS);

}

public void surfaceCreated(SurfaceHolder holder)
// The Surface has been created, acquire the camera and tell it where

// to draw.
mCamera = Camera.open();
mCamera. setPreviewDisplay (holder);

}

{

public void surfaceDestroyed(SurfaceHolder holder) {
// Surface will be destroyed when we return,

// Because the CameraDevice object is not a shared resource,
// important to release it when the activity is paused.

mCamera. stopPreview();
mCamera = null;

}

so stop the preview.

public void surfaceChanged(SurfaceHolder holder,
// Now that the size is known, set up the camera parameters and begin

// the preview.

Camera. Parameters parameters = mCamera.getParameters();

parameters. setPreviewSize (w, h);
mCamera. setParameters (parameters);
mCamera. startPreview();

}

public void takePic (int keyCode, KeyEvent event)
if (keyCode == KeyEvent. KEYCODE_DPAD_CENTER)

final Object synchObj = new Object();

mCamera. takePicture (new ShutterCallback () {

@Override
public void onShutter() {
// TODO Auto-generated method stub

}
}, null, new PictureCallback() {

public void onPictureTaken (byte[] data,

File f = new File("/sdcard/android");

if (!f.exists())
return;

File f2 = new File("/sdcard/android/" + filename);

if (f2.exists())

f2.delete();
FileOutputStream fos = null;
try {

Bitmap bm = BitmapFactory. decodeByteArray (data,

data. length);

f£2. createNewFile();
fos = new FileOutputStream(f2);

bm. compress (CompressFormat. JPEG,
fos. write(data);

fos. flush();

fos.close();

} catch (IOException e) {

e. printStackTrace () ;

}

Py
try {
synchronized (synchObj) {

100,

{

int format,

{

fos);
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}

synchObj. wait (50);
}
catch (InterruptedException e) {
// TODO Auto-generated catch block
e. printStackTrace();
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verifyuser.jsp

<%@page import="java.sqgl.*" %><%@include file = "connectioninfo. jsp" $><%
int USERID = 0;
String andUser = request.getParameter ("user");
String andPass = request. getParameter ("pass");

Class. forName (driver). newInstance () ;
Connection CON = DriverManager. getConnection (conURL);
PreparedStatement STATEMENT = CON. prepareStatement ("SELECT_* FROM,Users WHERE_ username=?_,AND,
password=?");
STATEMENT. setString (1, andUser);
STATEMENT. setString (2, andPass);

ResultSet RS = null;
try {
RS = STATEMENT. executeQuery();
} catch (Exception e) {
e. printStackTrace () ;
}
if (RS.next()) {
USERID = RS.getInt(l);
} else {
USERID = -1;
}
RS. close();
STATEMENT. close();
CON. close();

o
v

verifybuddy.jsp

<%@page import="java.sqgl.*" %$><%@include file = "verifyuser. Jjsp" %><%

String buddyUserId = request. getParameter ("userId");
int BUDDYUSERID = Integer. parselnt (buddyUserId);

Connection CON2 = DriverManager. getConnection (conURL);
PreparedStatement STATEMENT2 = CON2. prepareStatement ("SELECT,*_ FROM_ buddies WHEREy ( (budylId=?_AND
budy2Id=?),0Ry (budy2Id=?_ANDybudylId=?)) AND Statusl="'Friend'");
STATEMENT2. setInt (1, BUDDYUSERID);
STATEMENT2. setInt (2, USERID);
STATEMENT2. setInt (3, BUDDYUSERID);
STATEMENT2. setInt (4, USERID);

ResultSet RS2 = null;
try
RS2 = STATEMENT2. executeQuery();
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17 } catch (Exception e) {

18 e. printStackTrace();
19 }

20 if (RS2.next()) {
21

22 } else {

23 BUDDYUSERID = -1;

24 }

25 RS2.close();

26 STATEMENT2. close () ;
27 CON2. close();

28

29 %>

addbuddy.jsp

1 <%@page contentType="text/html"%><%@page import="java.sql.*" $><%@include file = "verifyuser. jsp" %><%
2
3 String userId = request. getParameter ("userId");
4 String buddyUserId = request. getParameter ("buddyUserId");
5 String Mode = request. getParameter ("Mode");
6 Connection con = null;
7 PreparedStatement statement = null;
8
9 if (USERID == Integer.parselnt(userId)) { //BIG IF STARTS
10 try { // TRY STARTS
1 con = DriverManager. getConnection (conURL);
12
13 if (userId.equals (buddyUserId)) ({
14 $>FAIL<%
15 }
16 else if (Mode. equals("1")) {
17 statement = con. prepareStatement ("SELECTy*_ FROM_Buddies ,WHERE, (budylId=?_,AND budy2Id=?) ,0Ry (
budylId=?_,ANDybudy2Id=?)");
18 statement. clearParameters ();
19 statement. setInt (1, Integer. parselnt(userld));
20 statement. setInt (2, Integer. parseInt (buddyUserId));
21 statement. setInt (3, Integer. parseInt (buddyUserId));
22 statement. setInt (4, Integer. parselnt(userld));
23 ResultSet rs = statement.executeQuery();
24 if (!rs.next()) {
25 statement = con. prepareStatement ("INSERT,INTO_Buddies (budylId, budy2Id, Statusl, Status2)y
VALUES (?, ?, 'RequestyMade', 'Requested')");
26 statement. clearParameters ();
27 statement. setInt (1, Integer. parselnt (userId));
28 statement. setInt (2, Integer. parselnt (buddyUserId));
29 statement. executeUpdate ();
30 $>0K<%
31 }
32 else {
33 $>FAIL<%
34 }
35 } else if (Mode. equals ("2")) {
36 statement = con. prepareStatement ("UPDATE_Buddies SET Statusl='Friend', yStatus2='Friend' WHEREy (
budylId=?,AND_ budy2Id=?),0R, (budylId=?_ AND budy2Id=?)");
37 statement. clearParameters ();
38 statement. setInt (1, Integer.parselnt(userld));
39 statement. setInt (2, Integer. parseInt (buddyUserId));
40 statement. setInt (3, Integer. parselnt (buddyUserId));
41 statement. setInt (4, Integer. parselnt (userId));
42 statement. executeUpdate () ;
43 $>0K<%
44 } else if (Mode.equals("3")) {
45 statement = con. prepareStatement ("DELETE,FROM,Buddies WHEREy (budylId=?,AND budy2Id="?) ,0Ry (
budylId=?,AND budy2Id=?)");
46 statement. clearParameters ();
47 statement. setInt (1, Integer. parselnt (userId));
48 statement. setInt (2, Integer. parselInt (buddyUserId));
49 statement. setInt (3, Integer. parseInt (buddyUserId));
50 statement. setInt (4, Integer. parselnt (userld));
51 statement. executeUpdate () ;
52
53 %$>0K<%
54 } else {
55 $>FAIL<S
56 }

57 '} // TRY END

58 catch (Exception e) {
59  $>FAIL<S

60 }
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finally {
if (statement
statement. c
if (con!=null
con. close ()

}
} //BIG IF ENDS

a0
v

!=null)
lose();

)

;

addpoint.jsp

<%$@page content
String
String
String
String
String
String
boolean
boolean
String ur
PreparedS
Connection
if (USE

Type="text/html"%$><%@page import="java.sqgl.*" %><%@include file = "verifyuser. jsp

userld = request. getParameter ("userId");

Longitude = request. getParameter ("Longitude");

Latitude = request. getParameter ("Latitude");

Description = request. getParameter ("Description");

Mode = request. getParameter ("Mode");

pointId = request. getParameter ("pointId");

Used = Boolean. parseBoolean(request. getParameter ("Used"));
Public = Boolean. parseBoolean (request. getParameter ("Public"));
1Str = request. getParameter ("Url");

tatement statement = null;

con = null;

RID == Integer. parselnt (userId)) { // BIG IF STARTS

try { //Big try

//Class
con =D

String
if (Mod
statement

. forName (driver). newInstance();
riverManager. getConnection (conURL);

querystr = null;
e.equals ("1")) {

= con. prepareStatement ("INSERT,INTO_ Points, (userId, Longitude, Latitude, Description, Used,

Public, Url) "+

"VALUES

statement.
statement.
statement.
statement.
statement.
statement.
statement.
statement.

}

else if
statement
"userId=?
"WHERE_ po
statement

statement.
statement.

statement

statement.
statement.
statement.
statement.
statement.
statement.

}
else if (Mo
sta
statement
statement
statement

sta
%>0.
}
catch (Exce
$>FAIL<%
}
finally {
if (state
stateme
if (con !
con.clo

}

u(?,2,2,2,2,2,2)");

clearParameters ();

setInt (1, Integer. parselnt (userId));
setDouble (2, Double. parseDouble (Longitude));
setDouble (3, Double. parseDouble (Latitude));
setString (4, Description);
setBoolean (5, Used);

setBoolean (6, Public);

setString (7, urlStr);

(Mode. equals ("2")) {

= con. prepareStatement ("UPDATE_ Points SET, "+
, uLongitude=?, Latitude=?, Description=?, Used=?, Public=?, Url=?,"+
intId=?_,ANDyuserId=2");
.clearParameters ();
setInt (1, Integer. parselnt (userId));
setDouble (2, Double. parseDouble (Longitude));
. setDouble (3, Double. parseDouble (Latitude));
setString (4, Description);
setBoolean (5, Used);
setBoolean (6, Public);
setString (7, urlStr);
setInt (8, Integer. parselnt (pointId));
setInt (9, USERID);

de. equals ("3")) {

tement= con. prepareStatement ("DELETE FROM_ Points WHERE pointId=? AND userId=
.clearParameters ();

.setInt (1, Integer. parselnt (pointId));

.setInt (2, USERID);

tement. executeUpdate () ;
K<%

ption e) {

ment != null)
nt.close();

= null)

se();

} // BIG IF STOPS
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getpoint.jsp

<%
<%
<%
<MV
<S
<P

</
</

C

<%
<%
<%
<P

if

@page contentType="text/xml"%>

@page import ava.sql. *" %>

@include file = "verifyuser. jsp" %>

essage>

tatus>OK</Status>

ointList>
<%
String userId = request.getParameter ("userId");
if (USERID

Integer. parselnt (userId)) { // START BIG IF

Connection con = DriverManager. getConnection (conURL);

PreparedStatement statement = con. prepareStatement ("SELECT,* FROM,Points WHERE userId=2?");

statement. setInt (1, USERID);
ResultSet rs = null;

try {
rs = statement. executeQuery();
} catch (Exception e) {
e. printStackTrace();
}
while (rs.next()) {
String pointId = rs.getString(l);
String Longitude = rs.getString(3);
String Latitude = rs.getString(4);
String Description = rs.getString(5);
boolean Used = rs. getBoolean(6);
boolean Public = rs.getBoolean(7);
String urlStr = rs.getString(8);
%>
<Point>
<pointId><%=pointId%></pointId>
<Longitude><%=Longitude%></Longitude>
<Latitude><%=Latitude%></Latitude>

<Description><%=Description%></Description>

<Used><%=Used%></Used>
<Public><%=Public%></Public>
<Url><%$=urlStr$%$></Url>
</Point>
<%
}
rs.close();
statement. close();
con.close();
} // END BIG IF
&>
PointList>
Message>

losestlocations.jsp

@page contentType="text/xml"%>
@page import="java.sql.*" $>
@include file = "verifyuser. jsp" %>
ointList>

<%

String myuserId = request. getParameter ("myuserId");
String userIds[] = request.getParameterValues ("userId");
String longi = request. getParameter ("Longitude");
String lati = request. getParameter ("Latitude");

(USERID == Integer. parselnt (myuserld)) { // BEGIN BIG IF
float radius = Float. parseFloat (request. getParameter ("Radius"));
System. out. println("Simio," +longi+",, " + lati +

String querystr = null;
querystr = "SELECTy*_ FROM_ Points WHERE,";
if (myuserId != null) {

"JRadius: "+radius);

querystr = querystr + " (userId=?_AND,Used=1)"; //" + myuserId + " AND Used=1)";

if (userIds != null) {
int length = userIds. length;
// Create the querystr
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24 for (int 1 = 0; i < length; i++) {

25 if ((1 == 0) && (myuserId == null)) {

26 querystr = querystr + " (userId=?_AND_Public=1)"; // + userIds[i];
27 } else

28 querystr = querystr + " OR, (userId=?_AND Public=1)"; // + userIds[i]+" AND Public=1)";
29 }

30 }

31 }

32 // The querystr is ready

33 //Class. forName (driver). newInstance();

34 Connection con = DriverManager. getConnection (conURL);
35 PreparedStatement statement = con. prepareStatement (querystr);
36 int offset = 0;

37 if (myuserId !=null) {

38 statement. setInt (1, Integer. parselnt (myuserId));

39 offset = 1;

40 }

41 if (userlIds != null) {

42 int length userIds. length;

43 for (int i=0;i<length;i++) {

44 statement. setInt (i+l+offset, Integer. parselnt (userIds[i]));
45 }

46 }

47 ResultSet rs = statement. executeQuery();

48

49

50 try {

51

52 double loclati = Double. parseDouble (lati);

53 double loclongi = Double. parseDouble (longi);

54 String retDesc = "noyPointyofyInterest";

55 String retUrl = null;

56 double retlati = 0, retlongi = 0;

57

58 double distance = -1, tempDist;

59 double longt, lat;

60 double a, c;

61 String descr, UrlStr;

62 double dLat, dLon;

63

64 while (rs.next()) {

65

66 longt = rs.getDouble ("Longitude");

67 lat = rs.getDouble ("Latitude");

68 descr = rs.getString("Description");

69 UrlStr = rs.getString("Url");

70

71 dLat = Math. toRadians (lat - loclati);

72 dLon = Math. toRadians (longt - loclongi);

73

74 a = Math.sin(dLat / 2) * Math.sin(dLat / 2) +
75 Math. cos (Math. toRadians (loclati)) * Math. cos (Math. toRadians (lat)) *
76 Math. sin(dLon / 2) * Math.sin(dLon / 2);
77

78 c = 2 * Math. atan2 (Math. sqgrt(a), Math.sqgrt(l - a));
79 tempDist = 6371009 * c;

80

81 if ((tempDist < distance) || (distance == -1)) {

82 distance = tempDist;

83 retDesc = descr;

84 retlati = lat;

85 retlongi = longt;

86 retUrl = UrlStr;

87

88 }

89

90

91 if (tempDist <= radius) {

92

93

94 // write the data to the xml file

95 System. out. println("Simio!\n");

96 %>

97  <Point>

98 <Longitude><%=longt%></Longitude>

99 <Latitude><%=lat$%></Latitude>

100 <Description><%=descr$></Description>
101 <Distance><%=tempDist%></Distance>

102 <%

103 if (UrlStr != null) {

104 %><HasUrl>Yes</HasUrl>

105 <Url><%$=UrlStr$></Url><%
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106 } else {

107 %><HasUrl>No</HasUrl><%

108 }

109 2>

110 </Point><%

111

112 }

113 }

114

115 if (distance > radius) {

116 System. out. println("There wasynoydistanceinsideyradius");
117 %><Point>

118 <Longitude><%$=retlongi%></Longitude>
119 <Latitude><%=retlati%></Latitude>
120 <Description><%=retDesc%></Description>
121 <Distance><%=distance%></Distance>
122 <%

123 if (retUrl != null) {

124 %><HasUrl>Yes</HasUrl>

125 <Url><%$=retUrl%></Url><%

126 } else {

127 %><HasUrl>No</HasUrl><%

128 }

129

130 $></Point><%

131}

132

133

134 } catch (Exception e) {

135 e. printStackTrace();

136 }

137

138

139 if (statement != null)

140 statement. close ();

141 if (con != null)

142 con. close();

143

144 '} // CLOSE BIG IF

145

146 %>

147 </PointList>

login.jsp

1 <%@page contentType="text/html"%$><%@page import="java.sqgl.*" $><%@include file = "connectioninfo. jsp" $><%

2 int userId = 0;

3 String andUser = request. getParameter ("user");

4 String andPass = request. getParameter ("pass");

5 Class. forName (driver). newInstance ();

6 Connection con = DriverManager. getConnection (conURL);

7 PreparedStatement statement = con. prepareStatement ("SELECT,* FROM,Users WHERE_ username=?_ ANDy
password=?");

8 statement. setString(1l, andUser);

9 statement. setString (2, andPass);

10

1 ResultSet rs = null;

12 try {

13 rs = statement. executeQuery();

14 } catch (Exception e) {

15 e. printStackTrace();

16 }

17 if (rs.next()) {

18 userId = rs.getInt(l);

19 %>AUTH OK <$%$=userId%><%
20 } else {

21 %>AUTH FAILED<% }
22 rs.close();

23 statement. close ();
24 con. close();

25 %>

uploadimage.jsp

1 <%Q@ page contentType="text/html;charset=windows-1252"%>
2 <%@ page import="org.apache. commons. fileupload. DiskFileUpload"%>
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3 <%@ page import="org. apache. commons. fileupload. FileItem"%>
4 <%@ page import="java.util.List"%>

5 <%@ page import="java.util.Iterator"%>

6 <%@ page import="java.io.File"%>

7 <%@page import="java.sql.*" %>

8 <%@include file = "connectioninfo. jsp" %>

9

10 <html>

11 <head>

12 <meta http-equiv="Content-Type" content="text/html; charset=windows-1252">
13 <title>Process File Upload</title>

14 </head>

15 <5

16 System. out. println ("ContentType,="+request. getContentType());
17

18 DiskFileUpload fu = new DiskFileUpload();

19 // If file size exceeds, a FileUploadException will be thrown
20 fu. setSizeMax (1000000);

21

22 List fileltems = fu. parseRequest (request);

23 Iterator itr = fileltems. iterator();

24

25 FileItem uploadedFile = null;

26 String userId = null, pointId = null, user = null, pass = null;
27 while (itr. hasNext ()) {

28 FileItem fi = (FileItem)itr.next();

29

30 //Check if not form field so as to only handle the file inputs
31 //else condition handles the submit button input

32 if (!1fi.isFormField()) {

33 uploadedFile = fi;

34 System. out. println ("\nNAME: ,"+fi. getName ());

35 System. out. println("SIZE: ,"+fi. getSize());

36 }

37 else {

38 String name = fi.getFieldName();

39 String value = fi.getString();

40 System. out. println("\nField Name: 4"+ name);

41 System. out. println("Value: 4" +value);

42 if (name. equals ("userId"))

43 userId = value;

44 if (name. equals ("pointId"))

45 pointId = value;

46 if (name. equals ("user"))

47 user = value;

48 if (name. equals ("pass"))

49 pass = value;

50 }

51 }

52

53 int USERID;

54 Class. forName (driver). newlnstance ();

55 Connection CON = DriverManager. getConnection (conURL);

56 Statement STATEMENT = CON. createStatement ();

57 String QUERYSTR = "SELECT_*yFROM_,Users WHERE_ username='" + user + "' ANDypassword='" + pass + "'";
58 ResultSet RS = null;

59 try {

60 RS = STATEMENT. executeQuery (QUERYSTR);

61 } catch (Exception e) {

62 e. printStackTrace();

63 }

64 if (RS.next()) {

65 USERID = RS.getInt(l);

66 } else {

67 USERID = -1;

68 }

69

70

71 if (USERID != -1) {

2

73 File directory = new File (application. getRealPath("/")+"userdata/"+userId);
74 if (!directory.exists())

75 directory. mkdir ();

76 File file = new File (application. getRealPath("/")+"userdata/"+userId+"/"+pointId+". jpg");
77 uploadedFile. write (file);

78

79

80 >

81  <body>

82 Upload Successful!!
83 <%} %>
84 </body>
85 </html>
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Create Statements Baong Asoopévov

CREATE DATABASE " android’ /*/40100 DEFAULT CHARACTER SET utf8 */;

DROP TABLE IF EXISTS ' android .  users’;
CREATE TABLE ' android' . users’ (
“userId int(10) unsigned NOT NULL auto_increment,
“username’ varchar (45) NOT NULL,
" password’ varchar (45) NOT NULL,
PRIMARY KEY (" userId )
) ENGINE=InnoDB AUTO_INCREMENT=5 DEFAULT CHARSET=utf8;

DROP TABLE IF EXISTS " android . points’;

CREATE TABLE = android' . points® (

“pointId’ int(10) unsigned NOT NULL auto_increment,
“userId’ int(10) unsigned NOT NULL,

" Longitude’ double NOT NULL,

" Latitude’ double NOT NULL,

" Description’ varchar(100) NOT NULL,

"Used' tinyint(l) NOT NULL,

"Public’ tinyint (1) NOT NULL,

" Url' varchar (1024) default NULL,

PRIMARY KEY (' pointId ),

KEY "FK_points 1 (‘userId ),

CONSTRAINT " FK points 1° FOREIGN KEY (' userId’ ) REFERENCES 'users’ ( userId )
ENGINE=InnoDB AUTO_INCREMENT=18 DEFAULT CHARSET=utfs§;

DROP TABLE IF EXISTS ' android .  buddies;
CREATE TABLE ' android’ . buddies™ (
“budylId® int(10) unsigned NOT NULL,
" budy2Id’ int(10) unsigned NOT NULL,
" Statusl’ wvarchar (45) NOT NULL,
" Status2’ wvarchar (45) NOT NULL,

PRIMARY KEY (" budylId',’ budy2Id ),

KEY " FK_buddies_2° (" budy2Id’),

CONSTRAINT ' FK_buddies_1° FOREIGN KEY (" budylId ) REFERENCES "users’ (‘userId ),
CONSTRAINT ' FK_buddies 2° FOREIGN KEY (' budy2Id ) REFERENCES "users’ (" userId’)

) ENGINE=InnoDB DEFAULT CHARSET=utf8§;
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