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Evyoprotieg

Oa Nfera apykd va ELYOPICTACH TOV KUPLo ANunTpT ZEVaAmovp, 0 0Toiog LoV TPOCEPEPE
QTN TNV TOAD EVOLAPEPOVOO. KOl X PNGLUT GTNV Kowmvia, Epyacio, KaOdg Kot yio TNV TANPN
KOTOVONGT KOl VTOCTNPEN TOV €0 amd avTOV, KOTd TN SIPKELN TNG OUTAMUATIKNG LOV
gpyocioc. IIpdkertan yro éva omovdaio kKabnyntn Kot EPELVNTY LE TOAAEG YVOGELS GE OAOVG

TOVL TopElG TG emoTAUNG TG TTANpo@opIKNg, 0ALG Thve ar’ dAa Yo Eva eaipeTo avOpwmo.

®a NBeha emiong va gvyapiomow to Tunua g ITAnpopopikng tov Iaveriotpiov Korpov
Yoo TV ayopd Kot 0100eon OA®V T®V GLGKELAOV TOL NTAV OTOPAITNTA YL TV OAOKANP®OCT

™G TapovG O SITAMUATIKNG EPYACTOG.

Téhog opelld va m® £€va HEYOAO EVYOPIOTA OGTOVG OIAOLG MOV €VTOG Kol €KTOC
[Tavemompiov ot omoiot pov cvunopactddnkay dAo ovTO TOV Kopd dAAL Kot Eva TEPACTLO
EVYOPLOTAO GTNV OIKOYEVELD LoV Ko 1dtaitepa oTOvg Yoveig pov Eppoyévn ko Aéomowva yio
™V MO Kol OIKOVOUIKT) LTOGTHPIEN TOL OV TPOceepay Oyt LOVO Kot TN OldpKELn
EKTOVNONG TNG TOPOoVGOS OMA®UOTIKNG €pyaciog oAAd xor kaf’ OAn N OlgpKElD TMV

GTOVO MV [LOV.



Avayvapion

EmoeiEeic tov Ilpwtoxoriov SmartTrace kor g SIMAGUOTIKNAG OLTNG €PYOCLOG E£YOVV

ToPoLGLaGTEL 6TO aKkOAOLOA GLVESPLAL

e “SmartTrace: Finding Similar Trajectories in Smartphone Networks without
Disclosing the Traces”, C. Costas, C. Laoudias, D. Zeinalipour-Yazti, D. Gunopulos,
Demo at the 27th IEEE International Conference on Data Engineering (ICDE'11),
ISBN 978-1-4244-8958-9, pp. 1288-1291, IEEE Press, April 11-16, Hannover,
Germany, 2011, [Acceptance Rate: 31% (21/67)]

e “A Distributed Spatio-Temporal Similarity Search Framework using Android-based
Smartphones (demo)”, C. Costa, C. Christoforou, G. Nicolaides, D. Papadiomidous,
C. Laoudias, D. Zeinalipour-Yazti, The 9th Hellenic Data Management Symposium
(HDMS 2010), Ayia Napa, Cyprus, June 30th - July 3rd, 2010.



Iepiinyn

Avt) N dSmAopaTikn epyacia £xel ekmovnOel oto TAOIGLO TOL TPOTTLYLOKOD TPOYPELUUATOC
I[TAnpogopikrig oto Iloavemotmjuo Kompov. Ztv mopovco OmTA®UATIKY  €pyacia
TOPOLGLALETOL VO KOVOTOUO TAAIGI0 ovalr|TNONG OLOLOTNTOG GE YMPO-YPOVIKE dedopéva,
YOPIG VO OTOKOAVTTETOL KOVEVO GTOLYELO Y10 TOVG GLUUETACYOVTES ¥ PNOTES. To MAiGL0 TOL
Eyovpe vAomomoel, To onoio ovoudletal SmartTrace, eKpeTaAleDETON TNV EVKOLPIO KOL TNV
CUUUETOYN TV YPNOTOV Yo VO OovTNOoUV QUECO Ol EMEPWTNCELS TG MOPONG: ““Bpes ta
ovTikeiuevo, Ta. owola akiovBodv uia kivyon opoia ue éva avtkeiuevo Q, omov Q eival Kamwola.
poxid. €10600v”. To SmartTrace ompiletor 610 amOKAEIGTIKO HOVTEAD amodnkevong
dedopévav, omov Yopikd dedopéva amodnkedovial Tomikd otny EEVmvn KIvnTi] GLGKELT Yo
emidoon ko andkpuyn TAnpoeopidv. To SmartTrace petd avanticoel Evav amodotikd top-k
oAyOplOLO EMEPOTNOMNG, O OMOI0G EKUETOAAEVETOL TO KOTOUVEUNUEVO WETPE OULOLOTNTOG
Tpoyeiv, avheKTIKO GTOV YOPKO Kot Xpovikd 00pvPo, KATAPEPVOVTAS VO TAPOVLE TNV TLO

OYETIKN amdvtnomn pe to Q ypnyopo Kot amwodoTikd.

Xmy ev AO0y® OmAOUATIKY €pyacio £YOLUE TNV OLVOTOTNTO EMEPADTNONG E OTOCTOAN
tpoyudv amd ocvvietoypéveg (GPS coordinates) alAdd kot amnd acHppata onueio TpodsPacng
ocuvovacpéva e v woyd tov onuatog (Wi-Fi access point with received signal strength).
Eniong éxyovv viomomOel dvo tpdmol EnEPMTNONG AVTIGTOL( O KOL Y10l TIC OVO TTVYEG !

1. AAMANAETIOPOOTIKO LLOVTEAD EMEPDTNONG, OTOD Ol GLOKEVEG YXEPILOVTaL O TOV YPNOTEG
Yo vo avoyvoploovv molog Kiveitor mo Opolto pHe tov KOpPo mov €xel kAvel TtV
EMEPDTNOT).

i.Movtélo enepdnong Paon apyeiov, omov UTOPEL VO YIVEL ETEPDOTNON UEYOAANG KAIHOKOG
pécw tav amobnkevpévav apyxelov pe okomd Ty gdpeon twv K mo kowvev Tpoyldv

YPYOPO KO OTTOOOTIKAL.

H 6An viomoinom éywve mdvo oe ovokevéc Android. Xvykekpuéva nive oe HTC desire,
HTC Wildfire kou HTC Hero. To Android SDK ypnowomombnke yio thv vAomoinon tmv
oAyopifu®V Kol 1 OVTIKEWWLEVOOTPOAPELG YAWCTH TPoypapLaticpob Java yio v vAomoinon

TOV ELINPETNTOV.
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1.1 Yroxkivnon Epyaciag

Ot €€umvec KivnTéC ovokeveg €xovv eCamhwbel apkeTd Kol O10ETOVY Y OPAKTNPLOTIKA
Tov umopovVv va Pondncovv TOV  YE@YPAPIKO EVIOMICUO KOOMC Kol dAAQ,
ooumepAapavopevour g ovvatotntag ocvvoeons e 1o dwdiktvo péow WLAN,
WCDMA/UMTS(3G), HSPA(3.5G) xau LTE/WiMAX(4G) diktdmv mov €xovv @épet
EMOVACTACT] GTO YDOPO TMV YMDPO-YPOVIKMOV EPUPLOYDV KOl LANPECIOV OTIG EEVTTVEG
Kivntég ovokevég . To IMS research ko n Comscore avoa@épovy 0Tl v omd 225
YMBAOEG TMANGNG G€ EEVTTVEG KIvNTEG GLOKEVES Eyvay Katd Tov Defpovdpilo tov 2010.
Yoppova pe v ékbeom and v épevva g opddag g IDC mov kvkloedpnoe otig 7
tov Defpovapiov , ta EEvmva MAEPOVE £YOVV VIEPVIKNGEL TOVLS TPOCHOTIKOVG
VTOAOYIOTEG, YO TPMTN QOpA. X& TOYKOGMO eminedo, &yovv omootarel 100,9
exatoppdpla E&umva TNAEQVA Katd Tous TPELS teAevtaiovg unveg tov 2010, pe 87 toig
exatd Tpoodo amd to Tponyovuevo £1oc. Evd yua ta PCs Behtiddnke elappd poig 3

To1§ €kaTd o€ 92,1 exatoppvpla.



H épevva yia v eneéepyacio ydpo-xpovik®dv €xel apyicel va avontOCGETAL KOl VoL
KWVOL TO €VOLOQEPOV Y10, EPEVVEG KOl  AVATTUEN EQOPUOYDV KOl Y10l OLOLQNULOTIKOVG
okomovc. Eivon éva véo oyxetkd 0épua mov Ppioketar oTtov GTOXO UEYOA®V
GLYKPOTNUATOV TOL acYOALOLVTOL LE TNV dlayeipion dedopévov Kabmg kot tnv e£EMEN

Baoewv dedopéEVaV.

1.2 YroPaOpo kot etk d0vierd

Yrapyovv moAAEG KOVOTOUES EQAPHOYEG TOV UTOPOVUE VO Bpodue o€ diKTLO £EVTVAOV
miepdvov. Eva mopddstypo sivat 11 KapooKomikn Kot 1 cvoppetoyikn aicOnon [1], [2],
[3], [5] om0l gpapupoyéc pmopodv va gvepyodv ¢ Kivntoi KOUPolL 6€ pio. dEG0UEVN
TEPLOYN YL VO TOPEXOVYV TANPOPOPIES YOl TNV YEITVIOGT YPNOUYLOTOLOVING TIG
wavotnteg tov  awchnoewv. AkoOpo éva mopdostypa €ivor 0 VTOAOYIGHOS NG
KabvoTéPNoNg AOY® TV KukAo@oplakne kivnong [5] ypnowonotwvtag Wi-Fi onpata
OV GULAAEYTMKOV amd £EVTVEG KIVNTEC OLOKEVLEG EVAVTIL TNG LYNANG G€ KOGTOG
ypnoporoinom tov GPS. Lty kowvwvikn cehida Google Latitude evepyomotei ypnoteg
vy va evtomilel avtolg Kol To. KOvmvikd dlytva mov &xovv emokeptel. H Agdopévn
VaANPeGia avépepe TAVEO amd 3 EKATOUUDPLO. EYYEYPAUUEVOVS YPNOTEG Kol TAV® amd 1
EKUTOUUDVPLO EVEPYOVC YPNOTEG., TAPO TNV OUEIAEYOUEVT]  OvNoLYio Y10 TO 101OTIKA
dedopéva. TTapopoing vdpyovv ToAréG epappoyéc émwmg to Foursquare, Gowalla kot
Loopt mov éxovv v avaroyn emtuyio 6tov KOGHO TV EEVTVeV ThAepovav. Eriong 1

aKOONUOIKT EpEVva Kot TPO0d0G 6 avTO TOV TOpEN BpiokeTan oe eEEMEN.

Mmnopobpe va opicovpe Ot €va diktvo £Eumvav ThAepavmv cav “éva cOvolo amd
gEumva, TNAEQPOVE OV EMIKOLV®OVOUV UE €VO SLOKPLTIKO TPOTO, YWPIG O XPNOTNG va
OAMNAOETTIOPA pNTA , HE oKOmMO Vo Tpoyuotomondel pio cuvepyacio 1| KOWMVIKN

epyacia’.

To mhaicto SmartTrace mov TPooEEPEL TV KOATOVEUNUEVY] CUYKPIOT TPOYXEI®V Kot
umopei va ypnoyomondel mg Evo EVOLAUEGO AOYIGHIKO TTOL TPOCPEPEL VANPEGIES G
éva EVTVO TMAEP®VO OVTOG MGTE VO UTOPEL VO ATOVTHOEL EMEPMTNOELS TNG LOPPNG -
“Bpeg ta avtikeiuevo. to. omoio, okoiovBovv pio kKivnon ouoio ue Evo. ovtikeiuevo Q, 0mov

0 eivou kamoio. tpoyid €10000v.”. Yrdpyer apbovia amd £PUpULOYES TOV UTOPOVV Vi



EVOOUATMOGOLY TO TAOICL0 owtd Omw¢ o€ cvotnuata £Evavng petaeopas [4], [5],
EPAPUOYEC KOWW®VIKNG diktvmong [6], [7], cvotiuata mapakorlobOnong kdrtowmv [8]

KoL TOAAEG GAAEG.

‘Eva mapdderypo enepotiocilg mov Oa propovoe va amavtnOel eivar “ Bpeg av vmapyet
rooniatodpouog arnd to Metropolitan Museum of Art oo Mavyarav uéow tov central
park azo Julliard School ” W “ Bpec moiec (éfpeg kivovvtar mio koviég otnv Efpa mov
Jéyetar  Abby  mpowv va tpavuatiorer” [8]. Ymapyovv 1NN vanpeociec yio
Kevipwkomomuévn  avalimon  tpoyeiov  omwg to  GeoLife, GPS-Waypoints,
ShareMyRoutes , kat ot avticTol g AKUONUOIKES, TOV UTOPOVV VO SIEKTEPULDGOVY
aLTOVE TOL THTOV eMEPMOTOEIS. OUmG o1 VINPEGIEG AVTEG mOONKEVOLV TIG TPOYLES TV

YPNOTOV 0€ pia Kevrpikomotnuévn 1 o€ pa cloud-based vrodoun.

>T0 VTOKEPAANLO OVTO TOPEYOVUE GYETIKEG EPEVVNTIKEC EPYOCIEG KOL YlOo. TO OVO,
YOPOXPOVIKN €MeLepynsio TV EPOTNUATOV Kol EMEEEPYACIO YO KOTOVEUNUEVQ
gpotpo top-K, ot omoleg Bpickovion ota Ogpéiio tov mhoisiov SmartTrace. Ot ywpo-
YPOVIKEC EMEPMOTNOELS EYOVV Yivel éva Kpioo onpeio ylo Epguva e TNV TAPOSO TMV
wpovov [13], pe w™v avimtuén tev  amotelecpotikdv  uebddwv  mpodsPacng
[14],[15],[16],[17] kou tov petpikdv opotdtnTog, Ot Dynamic Time Warping
(DTW) [18], Longest Common Subsequence (LCSS) [19], mapairayéc TV Kavovov
Lp onwg Edit Distance with Real Penalty (ERP) [24] xou Edit Distance on Real
Sequences (EDR) [20]. Avtég ot petprioeic éxovv mpotabei yio v £€vmvn [21],
otopikn [15] kot yio moAvmAokeg ydpo-ypovikéc emepmtnoelg [22]. Olec avtég ot
TeYVIKéG, koBmg kol ta mhaio Yo yopoyxpovikd epotipata [23], [24], [26],
O0VAEVOVY GE €val EVTEAMG KeVTpIKOomopévo mtepidAiov . To 1d10 oyvet Yo Tig online
vnpeoieg avalntnong tpoyimv, onwg GeolLife, GPS-Waypoints, Sharemyroutes kot
TOVG oKadNpaikovg opyavicpovg [27], n omoia vmoBétovpe OTL TPOYIEG TOV YPNOTN
ovvafpoifovtol kot vo amobnkevoviol og kevrpikomompévn 1 cloud-based vrodoun.
Eivonl onpavtcd va onuetdcovpe 6Tt yio po KEVIPIKOTompévn puiuion, o optopdg Tov
TPOPAUOTOS EIVOL OMUOVTIKA OLOPOPETIKOG, OO TIC OMOKEVIPMUEVO GEVAPLO TOV
Bewpode oe avtd 10 £pY0, OMMG 0 EMEEEPYACTNG, TOV KAVEL TNV EXEPMTNON, OlOTNPEL
OAEG TIC TPOYLEG TOMIK(GL KO TOL OTATICTIKA GE TOMIKOVG KotaAdyovs. EmmAéov, oe pa

KEVIPIKOTOMUEVN pUBUIoT Tov emefepyactn mov KAVEL TNV €mEPOTNOT Umopel va



YPNOLUOTOGEL YOPIKO 1N YOPOYPOVIKO deiktn , Omwg ta. dévipa tomov R(m.y.,
ypnowonolovvton o€ [27] ko [28]), STR-6évopa 1 TB-dévdpa [29], mpokeuévou va
emrayvvOel n avakton g amdvnong. Amo TV GAAN TAEVPE, GE U0 OTOKEVTIPOUEVT

pOOdon kovéva amd avtd oV £xel EMTAEOV KOGTOG.

Y& mpornyovuevn oovield [31], éxovv mpoeTodoel TO £00.POG TPOG TIG TEXVIKES
eneepyaoiag pe Eva kataveunuévo tpoémo (dnradn, ywpig dmdnon kabe yewypapikon
onueiov Tov ¥pPNo o€ pa KeVpiky apyn). Qotd6c0, Kot 10 SVO NTOV TOGO OTOAVTH OE
OGOV 0QOPa TNV EVEPYELDL KOL TOVG YPOVIKOVG TEPLOPIGHOVG TOV TPOKVTTOVV GE £Vl
OlKTLO EELTVEV THAEPOV®V 0ALA KOl O€ GYEON e BELOTA TTOV APOPOLV TNV ATOKAAVYN
onueimv ¢ tpoylg (m.y., vmébesav 61l 0 emeepyaoTn OV KAVEL TNV EXEPOTNON,
umopet avbaipeta Exel mpdoPacn oTic KaTovepnuéveg tpoytés). To mo onpavtikd, eivat
OTL og avtn TV TPONYOoOLUEVN] OOVLAEWL vmotifeton OTL TPOYEG OmOL KdabeTO
KOTOKEPUATIGUEVT] N Katoveunuéveg tomobeoiec (dnAadn, «kdabe katoveunuévn
tomobecio KoTéYEl VITOaKOLOLOiEC EVOG 1 TEPICCOTEP®Y TPOYLDV), EVGD QTN 1 Epyociol
eoti@letoan oty opllovVTiL KOTOKEPUOTIOUEVT mepintmon (dnAadn, kabe &Evmvo

MAEQ®VO S10b€TEL TNV TANPN TPOYIG O€ TOMIKO EMinedO.)

Ta top-K epomuata éxovv peletndel oe d1dpopa TAAICLO, GUUTEPIAAUPOVOUEV®V
ovotnuata evolauesov Aoyicpkov [32], Bacelg dedopévov pe tpdoPacn amd to Web
[33] ko emeEepyaotéc pevpdtov [34]. Mo efoupetikn €psvvo Yy mepifdiiovio
oxeolokdV Pacemv dedopévav eupaviCetar oto [35]. 'Exel amoderybei oe morlvdapiOueg
ueréteg [36], [33], [37], 6t N ene&epyaoio tov top-K epotnudtov £yl vonuo udvo eav
10 koyopnua K avaeépetar o évo pikpd vmrocsHvoro e TAnpovg andvtnon (.., og
1%). T peyarvtepeg Tuég tov K, o Bedtiotomoinong tov enepoTNUATOS UTOpEl vo
EMALEEL VO OVOKTNAOEL TNV AP amdvtnor. To kOuo Tng KEVIPIKOTOINUEVNG Ao
alyopiOuovg emefepyaciog top-K epomudtov dev Mrav  emrtuynuévo AOY® TV
Katovepmuévov, oniadn o TPUT [36] adyopibpog kot o TIJA [37] akydpibpog. Xe Oha
oVTE TO GEVAPLO, TO EPMOTNUOTO OVAPEPOVTAL GE OKPPES oKOop, eV eUElG €xovpe
eMKeEVIpmOEl 68 Avm Op1o amoteAéopaTo TOL ELEVICOVTOL GTOV TIVOKO [LE TOL OKOP.

Evd ot alyopiBuor yioo v opro €xovv peretndei oto [38], avtol elyav teleimg
dwpopetikég vmobécelc kor  otmpixdnke o€ éva KEVIPIKOTOMUEVO  HOVTELO

VTOAOYIGHOVD.



To npdPfinua g kataveunuévng enegepyociog tov top-K epotiuatog pe mbovotikég
€YYUNoELg, Ko Oyl akpiPBéc Tnég, peretnonke o KLEE [39] akdéun ot anavtioelg frav
Ko oA Katd mpocéyyion. To mpofAnpa g cuveyovg mapoyng top-K mpoceyyiotikmv
anavtnoemv o€ évo TepParlov meldtn-eEunnpetnt) pedetnnke eniong oto [34]. e
OAEG TIC TEPIMTAOOCELG TO, OMOTEAEGLOTO EIVOL KOTA TPOCEYYION Kol GUVEXNG TAV® 0o
éva. omAo yopaktnploTikd, Etol Agttovpyodv TV omd OTOMIKA Y OPOKTNPLOTIKA
(omAeg), evd M mpocéyyion pag givol akpiPng kot Aettovpyei oplovtia mhve and Tig

YPOUUES.

1.3 Apyrrektovikny Android

Android eivar pia otoifa Aoyiopikol Yo Kivntég GLOKELEG oL TEPAOUPhvel Eva
AELTOVPYIKO GUOTNHO, €VOLANEGO AOYIoUIKO Kot TG Pacikéc epappoyéc. To Android
SDK mapéyet o epyoireio kot ta APIs yio va apyicovv vo avornticGovTol EQaproyEg

v v TAateoppa Android ¥pnoiomot®vTog T YAOGGO TPOY PAULATICHOD Java.

APPLICATIONS

Phone Browser

APPLICATION FRAMEWORK
Activity Manager Window Manager Content Providers View system

—— —rEERRER — e Ntheaton
Package Manager Manager Resource Manager Location Manager Mariager

g i APPLICATION RUNTIME

Surface Manager Media Framework 5QLite
Core Libraries

“Dalvic Virtual
Machine

Open GL|ES FreeType Webkit

SGL T libc

LINUX KERNEL
Display Driver Camera Driver Flash Memory Driver Binder (IPC) Driver

Power

K d Drive Wifi Dri Audio Dri
eypad Driver I Uriver L Management

Tympo 1.1 : Apyrrextovicr) Android

Android aroteleiton omd oA avaykaio kot aveEdpTnTo HEPN CVUTEPIAAUPOVOUEVOY

v akorovbowv [11]:



- To oyxédo M vwodderypo avoapopds VAIKOD oL TEPLYPAPEL TIG IKOVOTNTEG TOV
QTOLTOVVTOL OTO L0 KIVITI) GUGKEDLY], MOTE VO, VTOGTNPIEEL TO AOYIoUIKO GTOIP0

- Evag Linux moprivag Tou AE1Toupylkod GUGTHLOTOC TOL TOPEYEL TN dlcVvdeon
YOUNAOV EMTEOOV UE TO VAIKO, TN dlaxeiplon pviung, Kot EAEYY0L dlEpYacI®V,
OA0 BEATIGTOTOMUEVA Y10 POPNTEG GVGKEVES

- Bifhobnkeg  avoyrod  K®IKO  yw TNV ovVATTUEN  EQOPUOYDV,
ocvumeptrapPavouévov SQLite, WebKit, OpenGL, kot Media Manager

- O ypbdvog ektéAdeomg elvar 0 xpOGVOS OV YPNCLOTOLEITAL Y10 VO EKTEAEGEL KOIL VOL
euofevioel T Android e@apuoyég, ovumepthopfovopévng g Dalvik
EIKOVIKNG unyovng kKot Tig BipAtodnkec Tov PacIK@®V 1KOVOTHTOV TOV TOPEYOLY
oto Android ovykekpévn Aertovpywomra. O ypoévog extéleong eivan
GYEOLOGUEVOG Y10 VAL VAL UIKPOG KO OTOO0TIKOG Yol VOL XPpNoLoToleitan and o€
KWWNTEC GLUOKEVEG.

- 'Eva mhaiclo e@oappoy®@v mov eKBETEL TPAYUOTIKA GVOTNIO VINPESLOV Y10 TO
eminedo epapuoydv, ovumeptlopfovouévov TOV  dlayelplot) mopadvpov,
content providers, tTnAepavia Kot peer-to-peer vanpeciec.

- 'Eva mhaicto yio Slemapr] Tov ¥proTn TOL YPNCUOTOIEITAL Y10 VO PLAOEEVIOEL
KOl VO, EKKIVI|GETE EQAPLOYEG.

- TIpoeyKateoTnUEVEG EQOPUOYEG TTOV OTOCTEALOVTOL OG LEPOG TNG GTOIPOG.

- Mo mokéto avantuéng AOYIGHIKOD OV YXPNCLULOTOLEITOL Yio T Onpovpyio

EQPaPLOY DV, cvumeplapfavopévey tomv epyaieiov, plug-ins, kot tekunpioong.

1.4 Tlepiypoppa Epyoaciog

210 TPAOTO KEQAAOLO TOPOLGLAGOUE TO Pacikd vroPabdpo kol TV vTOKivnon mov
VITAPYEL Y10 OMUIOVPYIO TLO OTOSOTIKMY AVGEMV Y10 GUYKPLON TPOXLOV. LTO OEVTEPO
KEPOAOLO TNG €pyoaciog ovthig 0o TOPOVCIACOVUE TO HOVIEAO GULOTNHUOATOS, TO.
YOPOKTNPIOTIKA oV €yl To povtédlo SmartTrace. @a avagepbovue emiong oe GAlovg
TOVG TEXVIKOVG OPOLG, TOVG avVTIGTOLY0VS GLUPBOAMGHOVG TTov B ypnoiomoinfovv kabmg
EMIOMNG KL G€ OAEC TIC TOPAGOYEG TOV TPEMEL VAL Yivouy. XTo Tpito Kepdiato Ha yiver pia
TOPOVGIaCT) TOV TPOTOKOALOV SmartTrace kabmg Kot TEPLYPAPES OAMV TOV PACEMV
0V TP®TOKOALOVL. Emtiong Oa vdpyovv mapadeiypota yio Ty xpnon Tov Tp®TOKOALOV.

210 1€T0pTO KEPAAOLO B TOPOVCIAGOLE TNV LAOTOWCEL TOL TAosiov SmartTrace,



T0VG Vo EVTNPETNTEG GTNV YAMGGA TPOYPOUUATIONOD java Kot &vo TEAQT
viomomuévo oty mAatedppa Android kabmc kot To GHGTNH SITPOCOTING TOVG. XTO
TEUTTO KEQAALO Oal yivel pia TapovsiaoT e

TEPALOTIKNG O1001KAGI0G TOL aKOAOVONGAE Yoo TNV GVUYKPLoN TOV oAyopifumv evod
ot0 éxk10 0o mapovcidlovpe kot Oa AVOADCOLUE TO OMOTEAEGHOTO OVTNG TNG
dwdikaciog. X100 €BOopo ko teEAevtaio keedAaio Oo mapabiécovps Ta TEMKA
CUUTEPAGLLATO KOl TIG EMUTAEOV PEATIOGTOMOMGES TOV UTOPOLYV Vo yivovv.  XT0
Mopappa A mapovoidlovpe 10 oxetikd RFC yia v oyetikn ypnoipomoinen tov
TPOTOKOALOV, 6T0 B TOV TNynio KMOKA TV EQUPLOYDV TOV EXOVUE YPAWEL KOl TELOG

TOV GUVOJSELTIKO YNPLoKO dioKO.
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2.1 To povtého Tov Tharsiov SmartTrace

Ac vroBéoovpe Ot { A1, Ag,..., Am} ouvBétel éva GUVOAO OO m YPNOTES KIVNTAV

OLOKELMOV TOL Klvovuvtol o€ Xy-mAaicto( PAéme Zynua 2.). Xe Kabe Sokpirh ypovikn

Ty , aviikeipevo Aj (Vi < m) dnuovpyd pio yodpo-ypovikn eyypaon Aij(ti , Xij, Vij )

onov 10 tjj cuvBétevavtuatontpilel TNV TPocwpvy S1GcTACT TOV Aj Kot Xij , Yij TIG OLO

YOPIKES O1aoTacelS Tov Aj. Katd cuvéneia pmopovpe va modpe 01t po tpoyeion pmwopet

Vo eKQPaOTEL MG o cuveyouevn axoiovdia and | eyypapéc mov Exovv v popen Ai=(
Ail,Aiz, veny Ai| ) 0oV |:|Ai| .



Query Processor
QN

_______ Moving Object (Smartphone)
________ Trajectory Storage Point

Tyfqpo 2.1 : ApytTeKTOVIKI] GVGTIRATOS TOL TAoLsiov SmartTrace.

To apyeio pe To katayeypoppévo onueia sivar omodnkevpévo tomkd oo Smartphone (
.y omv flash pvAun tov kvntov ). 'Eva Smartphone eivor kvt cvokevn mov
Aertovpyd pe pmotapld. ‘Exel meploptopévoug vwoloyiotikog mOpovg Kot AELITOVPYIEG
dwktvmong mov givor akpifoi Adym TV cvykpovoemv oto eminedo MAC kot twv
avapetadocewv. EmmpocHeta n ypapun eivorl acOUUETPN HE TNV OMOGTOAN d€SOUEV®V (

uplink ) va givar oAb o apydtepo and v avaktmon dedouévov ( downlink ).

Mmnopobpe Tdpa vo, ToOUE OTL £YOVUE £VO AVOUIPETO TAPASELYLOL OO U0 ETEPDTNON
opototnroc Q=( Q1, Qz,...,Qf ), omov f << | (1o f &ivan 16odVvapo pe |Q))., mov oKomd
Exel v avakdloyn tov K to oxetikov tpoyeiov pe 1o Q, omod K o otabepd mov
&xel etonyeitan amwd tov ypnom. H Q pmopet va Egkivinoet and Eva EEumvo TNAEP®VO Kot
va dtad00el oto koo QN mov Oa amavticest. H edpeon peta&d Q xou Aj (1<m ), kaiet
KOTOEG EWOIKEVUEVES LETPIKEG OULOLOTNTOS TOVL UTOPOVV VO AELITOVPYNGOLV KAT® 0o

YOPKO Kot xpovikd 06pvfo.

[o mopddetypo ov kopio omd TG TPOYLEG Oev KIVAONKE G€ KAMOW TPONYOLUEVN
YPOVIKN OTIYU] M TaPoLGLAlEL ot EAAYIGTN ATOKAIOT] OO TNV X OPIKN Kivnon 10te Ta
LETPIKA TTPETEL VO UTopel va avtamokptBodv pe ynAd eminedo opototntag. Ta petpikd
avtd Oa To EMEENYNCOVUE GE TO KAT® KEPAAOLO. X& OTO TO GMUEl0 umopodue vo

vrofécovpe 0Tl vIdpyel kamowa cvvaptnon FUllM( Q, Ai ), omod cvykpivel Tig dvo



avTéG TPOYLES pe okpifela oALG pe vYMAO vmoAoylotikd koctoc.  FullM( Q, A )
eMOTPEPEL €va okop amd To dtdotnpa [0..1] (omov 1 o vynAOTEPOG dEIKTNG OLOLOTNTAG
). Ze €va 6iKkTvo £Eumvay Kivntdv cvokevdv 1 FullM( Q, Ai ) pmopei va diekmeparwbet
LE KEVIPIKOTOUUEVO TPOTO (ONAadn va oteilovy kou T M €Eumva TAEQVE TIg
TPOYIEG TOVG GTOV EELINPETNTN ) 1 ATOKEVTIPIKOTOUEVO (ONAOT Vo vItoAoYiceL ) KGO
ovokevn tomikd v FUullM( Q, Ai ) kot vo oteiker v Pabuoroyio g oTOV
eCummpetty ) tPomo. Onwg 6o TOPOVCLAGOVUE GTNV OVOAVTIKY] KOl TELPOUOTIKN
avAADLOT 1 KEVIPIKOTOMUEVT] TPOCEYYIOT EKTEAEITOL LE TOAD AGYMUO OTOTEAECULOTO
G TPOG TNV EVEPYELD KOl TOV XPOVO amOKPIong OAAG £yovpe Kot TpoPANpOTO HE TNV
WO1OTIKOTNTA TOV OESOUEVOV ooV 0 KAOE Y¥pNOTNG TPEMEL VA GTEIAEL TNV TPOYELX TOV
otov QN «opPo. H amoxevipucomomuévn amd v GAAN omodidel Aoynuo g Tpog TNV
KOTOVOA®OT EVEPYELNS AOY® TOL OTL eKTEAEL aKkplPEég VTOAOYIOTIKA TPAENS otV KaOE
KWVNTN GUGKELT OV GLUUETEYEL otV avalntnon. Epeic mpoteivoupe v mpocéyyion
SmartTrace n omoio awodidel TOAD KAAQ G TPOG TNV KATAVAAMGT EVEPYELNG KOl TOV
xPOVOL OTOKPLOTG AL KO GUYYPOVAOS OEV OTOKOADTTEL TNV TANPN TPOYLE TOL XPNOTNH

oto QN «oppo.

2.2 lIpokotapTikd mharsiov SmartTrace

[Ipot damictwon 6t  opotdoTa epdTNHA Q Kiveiton amd kAol enepd®TNOT KOUPO
QN (1, evodhaktikd, o Kamowo £Euvmvo TMAEQ@vo mov dtadidetal Tnv Tpoyeia Tov, Q
pog QN). QN d10didel T0te T0 Q 0 OAOVE EVEPYOVG YPNOTES TV EEVIVAOV KIVNTMV
oLOKEVMOV o€ éva Tpokabopiopuévo ywpikd opro. Katd v maporapn Q, kdbe vroynelo
¢umvo MAEpovo ektelel Tomkd o avEEOdM O YPAUUIKO YXpOVO GLUVAPTNOM
avtiotoiyiong. QN katdémy GLAAEYEL ALTA TO. OTOTEAEGLATO KOL VO, GUYKEVIPMVEL GE
éva dtavoopa ave epayupota UB = (uby,... , Uby). @a avaeepfd oto UB-d14vucua Tov
éxel kataokevaotel oyetikd pe tov QN og METAAEAOMENA kot e TV TparyaTikn
tpoyeia. amofnkevetol tomkd o€ kbe £Eumvo MAEP®vo g dedopéva. Tlpopavmg, ta
AEAOMENA egivon té&erg peyébovug peyordtepo and 1o METAAEAOMENA, £161 10
AEAOMENA rnpénet va mopapeivete oto €&umvo TAEQ®VO KOTA TN J1dpKeEL TNV
avAAVOT TOL EPMTNUATOC. ZTOYOC oG elvorl vo eKpetaAlevtoope pe EEvmvo Tpdmo TIg
BaBporoyieg twov METAAEAOMENQN vyia tov mpocsdopiopd towv K vynidtepwv oe
Katdroén anavinoewv xopig Stafacpa dAov tov AEAOMENQN cto QN.
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2.3 Agmtopepig avdrvon mharsiov SmartTrace ywo e£@TepKovg YOPOvg

Xympa 2.2 : H diemoagr) Tov mharsiov SmartTrace og

KN TEG 6LOKEVES pne Asttovpykéd Android.

O SmartTrace alyopiBuog givor £vog emavoinmtikos adyopidpog yio avaktnon tov K
O OUOL®V TPOYLOV OTNV eMep®TMUEVT Tpoyeia Q. O oKOomOG TOL OAOL GULGTHWATOG
elvan va éxel v peyiotn anddoon kol ond TAELPES YPOVOL ATOKPIOGNG KoL Amd TAELPA
EVEPYELNG, OAAG Y®PIC VO ATOKOADTTEL OMOKANPEG TIG TPOYLEG GTNV QTAVINGT OO TOV

QN xoéppo.

Type 2.3 : Hopaderypo ektéheon Y10 pLo ETEPAOTION).

Yav Tpd™™ edomn Tov adyopiBpov SmartTrace, o képpog QN avabétel 6 dhovg Tovg M

KOUPOLG TNV EKTEAEGN €VOC LTTOAOYIGUHOD GE Ypouutkd xpovo yia tnv Upper-Bounding

11



LCSS (M B Eq, Ai) (1 <m). Me avtd tov TpOTO 0mopeDyOLLE TV TEPACTIO avVATTUEN
™m¢g okpipng o€ vmohoyloTikd kO6cTog cuvaptmong LCSS( Q, Ai ) [9], mov Oa
TOPOVGLAGOVE AUECWOC LETA, M omolo eKTEAEL TOTIKA € OAN TNV €KTAGT KOl GTIG OVO
G TAGELS XPOVO KOl YDPO YL VO, UTOPEGEL VO EEMEPAGEL TO EUTOOI0 TOV YOPIKOL Ko
ypovikoh Bopvfov ot tpayeies. Tvykekpiuéva, Kdbe kOUPoc cuykpivel v TOmMKN

tpoyeia A yio Tov oploBETnon Tov PAKEAOL OO TV EMEPDTNON.

IA
LCSS (M B EQ ’ A ) Z{l av 10 A;[j] eivan otov @akero

0 Swupoperuca

Yy deutepn @dorn tov adyopiBpov SmartTrace, o koppog QN dvakta dlo avtd To
Gvo Oopwa  (upper bounds) pe o¢Bivovoca oepd Yy TO  TOMIKO  Sldvvoua
METAAEAOMENQN. Kdvovtog oto avtd , o0 QN pmopel va éxet pua ypryopn cvovoyn

Ao TIG TPOYLEG TOL givor Kowvég pe tov Q.

Ot pdoelc 3 péypt 5 EKTEAOVVTOL EXAVIANTTIKG HEXPL O AAYOPIOIOG VO GLYKAIVEL GTNV
TeMK omdvinon. ITo Aemtouepme, oty tpitn @don, 0 kouPog QN mpocHiter Tig
ToVTOTNTEG TV A+l avtikelévav pe v vyniotepn Pabuoioyio oe éva cvvoro S.
AVvTd TO OVTIKEIPHEVO TOPEXYOLY TNV TPATY YPOUUY OO TO LIOYNPLO GHVOLO Yid
AmAVINGT), OTOV T AVTIKEIUEVA aVTd £yovv TNV vyNAdTEPN Pabuoroyio LCSS (M B
Eq, Ai ). Ta dedopéva avtikeipeva Oa avolvbovv mo TpocEyTnKe TNV ETOUEVT QACT
Tov OoAyOpBpov Yo va amopaciotel 10 cwotd top-K  ovvoro. Ilpémer va
TOPATPNCOVE TO YEYOVOS OTL TO OVTIKEIPEVA 6TO oVvoro S, dev Eava opilovtol 6T0
teMko6 top-K amotéreospa. ITo cvykekpiuéva, givor amdAvtoc mbovo kdmolo avbaipeta
avtikeigeva 6to ovvoro S pe vymin Pabuordyie LCSS ( M B Eg, Ai ) va égovv
youmAn LCSS( Q, Ai). Tuvenmdg, o aAyoplOpog umopei okoun va unv cuykAivel 6To

embounto amotélecpLa.

H mapdpetpog A , n omoia £xel mpoavagepbel oty Tponyovpevn Topdypaeo, eKepalet
pe aorodosion g epoappoyn péoa ota O6pro tov METAAEAOMENQN. Mg
neplocdtepn Aemtopuépeia , 6tav to dtdvucua tov METAAEAOMENQN mepiéyet mo
oteva opla, TOtE TO A umopel va Exel pukpn . ‘Etol n mapdpetpog kabopilel mocd

emOeTIKn pumopet va yiver n epapuoyn mov EAeL va mapet To top-K amotéiecpa. Mmopel

12



€0KOA0 Vo amodetyTel 6TL 0 aAyOpOpog dev pmopei va Eemepdoet O( M/A ) emavorqyelg

TNV YEpio mEPinTOON.

Yy tétapt eaon, QN {ntd and kdbe £Evmvo MAEP®VO OV aviKeL 6TO GHVOAOD S, va
eKTELEGOVV TOV VoAOYIopd 1 TANPNG Pabuoroyiec (av éva éEvmvo TAEpmvo £xet
ypnowonoinbei oe  mwponyoldueVY EmOVOANYT OEV  YPNOCLLOTOIEITOL KO  7TOAL).
Ewdwotepa, {nrodue amd kdbe Evmvo TMAEP®VO Y10 VO VTOAOYIOTEL GE TOTIKO EMINESO
FullM (Q, Ai), 6mov Ai gival omodnkevpuéva Tomikd, Kot petadidovy udévo v T g
FullM (Q, Ai) mpog QN (dnrodn, t0 amokevipopévo tpomo). Evoriaktikd, Oo
UTOPOVGOLE VO £YOVLE OVOKTHOEL TO GUVOAO S GTO KIvnTd Kot UETA va. VToAoyilope
FullM (Q, Ai) YAI € S (dniadn, M kevipikomomuévo tpoémo), wotdco avtd o
nopoaPiale tOc0 TOv ovVIEAEST OmokdAvyns kot Bo vroPdOuile kor tov ypoVo
amoOKPIoNG TOV OAYOPIOUO GE EMIMESO OVAALOYO LE TNV KEVIPIKOTOINUEVO OAYOPOLLO.
[Topatnpnote 0tL N T€TOPTN PACT TOVL OAyopifuov 1oYvEL LOVO Yio. TO GTOLEID TOL
ouvoAoL S, oe avtiBeon pe Oha ta otoryeldr m, £TGL OLTO VoL TPOYLOTIKG TOAD
eONVOTEPO ad Aoy EVEPYELNG TTOV KOTOVAADVETAL Yia £vo EEvvo THAEPWVO oG | S |

<<m.

Ymv mepintoon pag, FullM (Q, Ai) eivar m opowdmra LCSS, n omoio éyxet
ypnotponomBel ektevadg o€ TOAAG akolovBlaxkd mpofAnpato pog d1oTaong, OTWS O
avtiotoiylon oepéc yopaktpov. H mpocappoyn tov LCSS oe 6vo dwotdoelg
ypnoonolwvtog 10 L, opiletonr o¢ €ENg: Aegdopévov tv oxképoatwv O KoL € 1
ueyaAvtepn Kown opotdtnTo VITO-okoAovbiog LCSSs. (A, B) peta&d 600 axoiovdidv

A xar B opifovton wg eéng:

0 av to A 1y to B givatl xevo
1+ LCSAy |@kall (A)xTail (B})

kot |ay:11 - by:12 | <e¢ wau |11 - 12| <8
max(LCSS,(Tail(A),B),LCSS,(A,Tail(B))) otherwise

LCSS, (A B) =

Omov 0 Kot € elvol €O0KEG MOPAUETPOVS TNG EPOPUOYNS TOV EMTPEMOVY EVEMKTY
OVTIOTOLY10T GTO XPOVIKO (T.X., OV £XOVUE dVO TOVOUOLOTLTEG TPOYIEG, OALA TO TPMOTO

OVTIKEIUEVO KlvElTOL VOpitepO 6TO YPOVO) Kol GTO YOPIKO (.., Exovpe 00O
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TOVOLLOLOTLTIEG TPOYLES, OAAL 1 TPDTN EYEL KATOLO pLIKP] OMOKALON GTN X MPIKT TEPLOYN|
) medio opopov, avtioctoya. H LCSS acyoAeiton pe ta d00 mpoavapepbévio Oplo g
owoyévelng Tv Lp-Norm Tov 0omocTACE®V, EMEWDN OVTEC TIG TEPUTTMOOELS OTAL

petwdnkav and v avtictoryn xopic oTpéPAmon Tov HETPov.

Yy méuntn @don, 0o xabopicovpe ov o aAyOplOUOg €xel OTACEL TNV GLVONKN
teppatiopno?. IMo ovykekpuéva, eréyyoope av o (A+1) - ootd vynrotepo UB eivon
pikpotepo and v k- koot peyodvtepn Ty mAnpng avtictoiyiong. Eav ocvuPaiver
oVTO, TOTE UWTOPOVUE VO TEPUATICOVE LE OCPAAELL TNV EKTEAEOTC TOV OAyopiBuov Kot
va gipoote oiyovpor 01t 10 cwotd top-K chvoro €xel mpocsdiopiotel. Av avthi 1
ouvOnkn dev TAnpeitar (dnradn, 6tav to UB evic avtikeipnévou X elvar peyoddtepo amd
mv K peyadvtepn tun mAfpng aviotoiyiong Y), TOTE EIHOCTE OVOYKOGUEVT VO
eKTELECOVUE KU AAAN ETOVAANYT 0QOV M AAvTINoT 0V iVl VIETEPUIVIGTIKTY ONAaON,
elte X gite Y pmopei va etvan 10 K- 0016 1 andvinon). Katd cvvénela, éxovue avénoet
T0 U0 KATA A EMOVAANYNG, OOTE VO EVTOTILEL TOVG EMOUEVOVE A VITOYNPIOVE GTOV
endpevo yHpo.

Yy telkn @don, N onoia epeavifeton povo pia opd 610 TéA0G, 0 oTaAel Kdbe

match match
(A

avticToriopévn akoiovdia A | << | 4, |) otov QN, n omoio pmwopei va

EMGTPAPEL 0TN GUVEKELD oTOoV ¥ proth. [Ipocééte, 6T ot kKOuPot mwov emtheythkov S; (i <
K) umopovv va emidéEovv va pun potpdloviol TV avTIoTOL(IoUEVT TPoYEio | Vo TV
popalovtal pe Pdon opiopévo Tomikd TPOPIA Yo amokdAvyn mAnpoeopimv [10],
TpokeéVoL va dtoumpndel n K-avovopiog kot GAAC VYNAOTEPL GYALOTO OVOVOUIOGS.
Ye Kabe mepintwon, ovte QN olte TV ¥pNOTNG TOL EKave TNV Enep®TNON Bal d€1L TOTE

™V TAPN TPOYEIR TOV YPNOTOV OV GVLUUETEXOVY ( PAéme Zynua 2.2 ).

2.4 Aertopepns avdivon mlarsiov SmartTrace yuo é60TEPIKOVG YOPOVS
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Tyfqpo 2.4 : Asttovpyld Tov mhasiov SmartTrace og e6mMTEPIKO JOPO.

Xe ovtd 10 vmokepdlowo Ba eEnynoovpe TNV TANPN AElTOLPYLA TOL aAyopifLLOL
SmartTrace oe eomtepKd YOPO. Xvykekppwévo Bo deiovpe mwg o SmartTrace
OAYOPIOUOG EKUETOAAEDETAL TOL CIUATO TMOV OGVPUOT®V CONUEIV TPOGPacng Yo va

exkteléoel avalftnon opodtntog(PAéne Zynua 2.4).

Eivor yvootd 6t ta onpoata amd Tov 00pueoOpo MOV YPNCLULOTOLOVVTOL OO TOVG
arodektéc GPS elvon e€acbevnuéva 1 maydevpéva péoo o Eva KTiPLo Kol EMTAEOV
ATOTLYYAVOLV VO TOPEXOLV L0 OKPIPNG TANPOPOPIa Y10 TNV GUYKEKPIUEVT) ToTobET .
H tepaoctio avantuén tov Kivntdv cvokevmv pali pe to yeyovog Ot o pécog avlpmmog
Eodevel TIg mEPLOGOTEPEG DPES TOL , TOV® omd 90% tov GUVOAKOD TOL YPOVOL, GE
e0OTEPIKO  TePPAAOV  Kiviioov TO EVOLPEPOV YO  YEMYPOUQPIKES  EPOAPUOYEG

E0MTEPIKOVS Y DPOVG .

Ta build-in Cell tower 1 WLAN teyvikég €bpeong 0éong yio é€vmva Aepmva  dev
UTOPOVV VO TOPEXOVY 0L OPKET KOAN OKpiPELO Yoo Vo VTOAOYIGOVV TNG OUOLOTNTES
uetolh tov ecmTEPIKOV Yhpov . T mapdderyua , n “My location” vanpecia mov

npocpépel To Google, pmopei povo va mapéyel akpifela nepinov ota 200 peETPd VD M
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eopeon 0Béon péow  Cell Tower mapéyer oxpifeia petald pepkov yMadmv
yopetpov. IMapdlo ovtd o1 dvo TeEYVIKEG Oev UTOPOVV VO GLVEPYAGTOLV Ylo

EC0MTEPIKO YMPO GE AVTO TO VITOKEPAAOLO.

M yodpo-ypovikn tpoxeion Ai (1 < m ), divetw omd o RSS tpoyeia, eivar pia
akorovBio amd | molvdidototes eyypopéc tov tomov {ai, ap,..., a}. Kdabe mieidda
YopokTNPIifeTol amd N S10GTACELS YDPOV KO L0l XPOVIKY], TT.X. aj(tj,Slj , S? s ST
<1, omov tjdiveran amod otrypdTLTa XpOVOL oMoV KABe TAELddw eiye dnpovpynOel kar S
?(k <n, j <) elvax n i tov RSS and 10 K-0016 onueio acvppotng mpocPaong(

Access Point (AP)) vroloyildpevo and Aj otnv tj . XpnoonToidVToG TO MO TAVD
povtéro. H opotomta peta&d 6vo tpoyeiov pmopel vo, VTOAOYIGTEL YPTOYLOTOLOVTOG

T1g petpikég Tov LCSS o€ kdbe yopaknplotikd Kot TpocsHETovTag TIg Y POUUIKA..

‘Exovpe kavel Telpdpote 6To yOPO TOV TAVETIGTHIION OT®S Qaivetatl 6to Zynua 2.4. O
YPNOTNG TTOV £XEL KAVEL TNV EMepDTNON £XEL TNV Tpoyeia Q kot (Nt Tovg 2 Mo opoiovg
pali tov. H epappoyn emotpéeet tov ypnot pe tpoyeia T1 kot tov xpnotn pe tpoyeia
T2.

2.5 Emmiéov Mapadoyéc

Agdopévou Tov yeyovotog 0Tt To ovtédo tov mhouciov SmartTrace Tov avagépaple Tnv
mopaypapo 2.1 apopd Kivntég cvokevés. Ot KIvnTEG auTég oVoKEVEG cLVNOMC eivar
g€vmva, TNAEQVA To. omoia VTooTnNPifovy O1POpES VINPESiEC LECH TOV aoONTHPOV
mov owabétovv. ‘Etol mpémer vo amodeytodpe OTL 0G0 avOQEPOVTOL OTIS EMOUEVES
Tapaypdeovg 2.2, 2.3 kot 2.4 amottovv amd TNV KIVNTH GLUOKEVT VO, YEL TOVAAYIGTOV
Tov omopoitnto €EOMAIOUO o€ VAIKO, mo ovykekpyévo Ilaykdéouio Zvomnuo
Evtoniopod yvooto wg GPS kot acvppot képta dtadiktoov yvootn og Wi-Fi. Eriong
TO OpYElo pE T KaTayeypapupuéva onpeia eivar amobnkevpévo tomikd oto Smartphone (
.y omv flash pvAun tov kvntov ). 'Eva Smartphone eivar xwvnt) ocvokevun mov
Aeltovpyd pe umatopld Gpo TPEMEL Vo £YOVUE TAVTIO VIOYN HOC TV KATAVOA®OON
evépyelag. ‘Eyxel meploptopévoug vmoloyloTikoOg TOPOLVS Kol AEITOVPYIEG SIKTOMONE TOV

etvar axpifol Aoyw tv cvykpodoewv oto eminedo MAC Kot TV aVOUETOOOGEMV.
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Emnpdobeta n ypopun eivor acvppetpn pe to uplink va givar modd o apydtepo amod

to downlink.

2.6 ITivaxkag Xopporopav kot [apadoy®v

Yoppoiopoc Ieprypaon
Q H enepotopevn tpoyeia.
ON O képPog mov emeepydletor TV EXEPOTNON.
A Mia cuveyouevn axodovdia and | yypagég amd ydpo-ypovika
onpeia
Aimatch H mo xown tpoyeia pe v Q.
MAC Media Access Control.
AP Access Point
RSS Received Signal Strength.
GPS Global Positioning System.
STP SmartTrace Protocol
S E&umnpem g (Server)
C IeAdtng (Client)
Cs [TeAdtng mov kaver v enepwnon (Client Searcher)
Cp [TeAdtng mov cvupetéyel otnv enepmtnon (Client Participant)
Mivoxag 2.1
Hoapadoyés
L I=|A|
2. | AT [<<| Al
Mivakog 2.2
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Kepdaioro 3

Ipwtoxkoiro SmartTrace

3.1  Auwypoppo kotootdoemv 18
3.2 [Mpwtdkorro SmartTrace: CLOSED STATE 19
3.3 [Mpwtoéxorro SmartTrace: ESTABLISH STATE 20
34  Ilpotdéxkoiro SmartTrace: SEARCH STATE 22
3.5 [Mpwtoéxorro SmartTrace: CALCULATE STATE 23
3.6  IIpwtokorro SmartTrace: RETRIEVE STATE 24
3.7  Iivokoag Emotpepdviov Zeaipdtov 25

3.1 Avdypoppo KoTaoTAGEMV

Onwg pmopovpe va dovpe T0 TPOTOKOALO omoteleiton omd TéEvTe POCIKEG KATUOTAGELG
(Bréme Zyquor 3.1). Ot poég 16080V Kot €£650V deiyvouy TIC HETAKIVIOEL HETAED TMV
Katootdoewv Tov Kébe tunpatog. To S1dypappd KOTOSTACE®MV QPOVEPMOVEL OAES TIG
SVVATEG KOTOOTACELS OOV 0 TEANTNG Kot 0 eELANPETNTNG UTopovv va Bpickovtal avd

TOGA GTIYUN.

H xd0e pdaon tov mpotokdALov emelnyeitan pe meEPIGGOTEPES AEMTOUEPES GE AVTO TO
vtokePAAato. To Tp®TOKOALO UTOPEL VO EPAPLOCTEL KO VOL VITOGTNPLYTEL OO SLAPOPEC
TAOTQOPLES LLE OTOLOONTOTE AEITOVPYIKO GUGTNLO 0POV Ol CUVOAAAYEG HeTalh TeEAdTN
eCummpetnt yivetoaw oe kobapd Keipevo. 10 TPOTOKOALO vIapyovv Kamowo Oépata
ACQAAELOG QpOV TOL dEdOpEVA OV glvar Kpurttoypaenuéva. Mropel va emdvbel pe v
eloaymyn kot ocvvepyoasio tov TLS (Transport Layer Security) mpmtokoAlov. Aniadn

To. 0edOpUEVOL VO amooTéEAAOVTOL PEG® TOv TLS £étor 1o dedouéva pmopodv va
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OOCTEAAOVTOL KPLTTTOYPOAPNUEVA Kot To. gvaicOnta dedopéva Tov ypnoth va eivol

AGPOUAEG,
N CONNECT ~ SEARCH
CLOSED | RECONNECT SEARCH
e
Y
. |ESTABLISH /= FOUND
ERR \ , RETRIEVE
CALCULATE I '
RETRIEVE
CALCULATE |-« CALCULATE CANCEL

Typea 3.1 : Awdypoppo Katootdcemv mhorsioo SmartTrace

Me v eicaywyn tov TLS upmopodpe vor emTO)OVUE TNV EUTIGTELTIKOTNTO KOL TNV
aKpoOTNTO TOV apUOLEL GE Eva TPMTOKOAAO TOL PETAYEPILETOL TPOCMOTIKA dEdOUEVAL

TOL UPOPOVV TOV YPNCTN.

3.2 llpmtoxorio SmartTrace: CLOSED STATE

‘OLot o1 TELATEG OPYLKOTOLOVVTOL [LE aLTH TNV KoTdotaon. H Katdotaom avt deiyvel
dnuovpyia g ovvoeong TCP peta&d tov meddtn kou tov STP g&vnnpet . Otav évag
TEAATNG 0PYIoEL VO XPNOIUOTOLEL TO TPMTOKOALO Kot cuvoeDel pali pe Tov eEummpeTnTn

Bpioketor otV KoTdoTOON.
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3.3 Ilpotékorro SmartTrace: ESTABLISH STATE
S

Tyfqpo 3.2 : Avtoridiayn) pnvopdtov yo v katastacn ESTABLISH

Moiig n obvoeon TCP éxet eykabidpubel and Evav meldtn STP, o STP e&umnpettng

Qo YPOUUY YOUPETIGHLOV. AVt pmopel va givol omowdnmote Oetikn oamokpion. ‘Eva

mopaderypo Oa propovse va givat:

S: +OK STP READY

To STP session givor topoa otnv @don ESTABLISH. O meldtng todpa mpémetl vo
avayvoplotel kot vo emikvpodel and tov egumnpemntmy STP. Avo mbavol pnyoviopol
Yo va yivel auto meptypdgovtol 6to £yypapo ovtod (PAérte [Tapdaptnua A ).

MoAig o e&umnpetng STP £xel kabopioel v emkOpwon tov medtn ToTE Pmopel va
TOV OMGEL TPOGPOOT Kol VO UTOPECEL VAL ¥PNCLOTOGEL TO TAaicto SmartTrace . Av o

neAdg dwoet tnv evtor] SEARCH oto STP session 1 Oa petafel oty katdotoon
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SEARCH 7 6a AdPer éva pnvopa AdBovg av o e&ummpetntig dgv Umopel va Tov
eEumnpétnon TV 0EG0UEVT] XPOVIKT] GTIYUN.

O mehdng mpémel va, dDoEL GWOTA GTOXEWL OVTOC GMOOTE O €ELANPETNTNG VO TOV
emkvpooel. Ta otoyeld ot 610 POV GTASIO UETOPEPOVTOL VTG HOPPN Kabapov

KEIPLEVOL HEG® TOL SIKTVLOV.

Metd Vv €MOTPOPTN UG OPYNTIKNG EVOEIENG KATACTACNG, 0 eELINPETNTNG UItopel va
KAgloel v ovvdeon. Eav o e&unnpetnmg dev kAeioel tnv ohvdeot, 0 meAdng pmopet
Vo dDOEL €1TE PO VEX EVTOATY EAEYYOL TAVTOTNTAG Kol VoL apyYIiGEL EK VEOV, 1] TNV TEAATNG
umopet va dmoet tnv eviodn QUIT. Metd v e€akpifpoon v enainbevon tov xpnot
o daxopioteig STP oteidel éva povadikd aplud mov avTITPOSOTEVEL TNV TAVTOTNTA

Tov Session.
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3.4 MMpotoékorro SmartTrace: SEARCH STATE

[ PROCESSING }

[ PROCESSING |

—

UID? LC52

ol S

Tyfqpo 3.3: Avtaidoyn pnvopdatov v Ty koatdotaony SEARCH

MoOAg o meldng €xel v ovvdeon kot vo eykpdel, &ivor oty KotdoTtoon
ESTABLISH. @a puropovce va petafet oty katdotacn SEARCH 1 oty kotdotoon
CALCULATE pe 1o va oteirel “SEARCH” 1 aroostol “+OK CALCULATE” pvopa
AOY® TNG LETAOOGNG TOL TEANTY TOL KAVEL TNV EXEPOTNOT, avTioTorya. Otav o TEAITNG
etvan o kotdotaon SEARCH avtdg Oa mpémet va mepluével yuo pio omdvinon ond tov
eEummpem STP. Tote mepyéver ya 10 okop LCSS. Av o meddng Bélet va kdvet Eva

EPMTNLO Y PNOUYLOTOLDVTAG TO TPWTOKOAALO SmartTrace mpémel va oteihel T0 EpOTNLLA
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ypnowonotwvtag v evtod] SEARCH. O ypdvog amdkpiong tov 1o ETEPMTAUATOS
givau pe Paomn to ypdvo g eneepyacio tov kabe meldatn ( PAéne yua 3.3 ).

3.5 MIpmwtoxorro SmartTrace: CALCULATE STATE

Otav 0 meAdng kdvel to emepotua otov eEumnpetnt STP evnuepmdvel toug oM
OLVOESEUEVOVG TTEAATES Y10l TOV VITOAOYIOUO NG Paduoroyiag UB kot ot cuvéyeio o
okop LCSS ( Bréne Zynua 3.3). Edd o kdbe xpnotng mov eivan cuvoedepévog exteret
OTMG £YOVILE TEPLYPAYEL KOL TTLO TAV® TOL dVO aAyopiBrovs TaEemg Tov O(N) Kot o(n%)

avtioTouya.

O yxpdvoc amdkpion €£0pTATE OO TNV VITOAOYIGTIKY] SUVOUN TOL AlyOTEPOL 1GYVPOV
emeepyaotn yuo TNV eAacn tov dve opiov UB kabdg kot yio Tqv @don tov LCSS. Av
t0 €&umvo MAEP®VO KoAeaTel Yo va vitoloyicel To LCSS okop mpémet o e&umnpettig
VoL TEPLUEVEL TOV GUYKEKPLUEVO TEAATN VO LITOAOYICEL Kot VO oG TEIAEL TO oKop. MeTd

umopet 0 10106 va TPoYMPNOEL Kot Vo KAveL TNV Ta&vounon e facm autd 10 oKop.
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3.6 pmwtokoiro SmartTrace: RETRIEVE STATE

Typa 3.4: Avrorhayn pnvopdtov ia v kaetactoon RETRIEVE

Otav o meldtng tedewwoer pe v eviod] SEARCH, pmopei vo ektelécer v

RETRIEVE av 0é\el va avakmmon v tpoyeio mov £xel aviiotoymbei ( PAéne Zynua
3.4). e mepintmo™ OTOV YPNOTNG, TOV EXEL TNV Amamh , 0ev BéAel va v potpactel 1oTE

arootéAdeton  AéEn PRIVATE avti g tpoyeiog.
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3.7 Iivaxkag Emoetpe@éviov Zoarlpdtov

AprOpdg Ieprypaon
0 Yrdpyet kdmoro AdBoc atov eEumnpetnti) T0 0oio opeideTon

OTOKAEIGTIKA GE OVTO AGYETA LLE TOL0G TEAATNG £V
GUVOEDEUEVOG TNV TOAPOVGH GTLYLLY).

401 O mehdng €yl dmoel AABOC oToLYELR Kol OEV UTOPEL O
eELINPETNTNG VO TOV ETKVPADOEL.

511 O g&umnpet g eivar omacyoANUEVOS TNV OEOOUEV GTIYUT).

512 Agv umopel kavEvog amd Tovg TEAATEG VO VTTOAOYIGEL TOVG
aAyopifpovg.

513 A&V VILAPYOVY O OTOLPOLTN TN TELATES Y10, VO, OAOKANPOEL 1
EMEPATNON

514 H popoen g Badporoyio tov dve @paypatog eivor Aavlacuévn

515 H popoen ™ paduporoyia tov LCSS eivan AavBacpuévn

IMivakag 3.3
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Kepaiaro 4

Yhoroinon [Ipotoxkorrov SmartTrace

41  E&vumnpemmg SmartTrace oe JAVA 26
4.2  Tlehdtng SmartTrace e Android 28
421 O okyoépiOuog UB 29
422 O alyopiBuog LCSS 29
4.2.3 Aoun apyeiov XML yio ta codipoto 31
43  GUI SmartTrace 32

4.1 E&umnpetntig SmartTrace oe JAVA

O g&umnpetntng £xel Ypaptel oV YA®cod tpoypappoticpov JAVA. Mg ) ypnon g
Java, umopel vo tpé&el o€ TOALEG JLOPOPETIKEG TAATOOPUES. ALTO onuaivel OTL dev
YPELALETOL VO VTTOYPEDCEL TOV KOOEVO TOV YPNOLUOTOLEL TO TANIGLO VO YAGEL XPOVO Yio
™V avAamTuEn po O1POPETIKY] £K00GT] TOL AOYIGHIKOD Yo KOs TAat@oppa. Xe TOALEG
MEPUTAOCELS, N EWKOVIKT] unyovn Java pmopel va dtacporicet Ot pua ypoppévn Adoog
epoppoyn o€ umopel va dnuovpynocer mpoPAuate 6To VIEOAOWO TEPPAAAOV TOV
vodoyloth. ‘Exel v dvvardtnta yio vo avortdEovpe Eva TOAOVNUOTIKO TPOYPOLLLLLOL
v va ekterel 018popec Aettovpyieg TALTOXPOVO GTO TAOIGLO EVOC TPOYPAUUATOS. ZTNV
Java, 0 molvvnpotikog mpoypapatiopog £xel evoopatmbel opard oe vV, TP o€
GAAEC YAMOGES, TO CUYKEKPIUEVESG O1UOTKAGIEG TOV AEITOVPYIKOV GUGTHLATOG TPETEL VO

KANOOVV Y10 VO UTOPEGEL EVEPYOTOIIGOVY TOV TOPOAANAMGLO HECH VIULATOV.
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Enreon ta mpoypappato ypappéva oe yAOcooo Java tpéyovv GE o EIKOVIKT Unyovn,
TPEXEL KATMG 0pyd o€ cVYKPLoN Ue GAAa Tpoypappata. Qotdco, eivar anibavo va givat
aoONTéd Kol EVOYANTIKA 0pyd OYETIKG YPNYOPOLG VLTOAOYIOTEG onuepa. Avtd e
emnpealel ToAd Vv TayvTata tov eEumnpeTT Yol o 1d10¢ eaptdte amd TOVG TEAATES
mov givar ovvoedepuévn oe avtdv. Ilo ocvykpyéva o kdbe mehdng Omw €yovue
TPOOVAPEPEL TPEMEL VAL KAVEL KATOLOLG LVITOAOYIGHOVE €161 6ToV Kabéva EexwploTtd o

YPOVOC EKTELEONC TV aAYOPIOU®V S10PEPEL OO L0l KIVITH GUGKEVT GE GAAN.

Xg TN TNV VLAOTOINGCN TA TAVTO dNUIOVPYOVVTOL SVVOUIKE. AE KPATAUE KOTOCTACELS
Kol TANpo@opiec yio omolodnmote meAdTn e&ac@aiiloviag TANPN WIOTIKOTNTO Kol

avaovouio yio Tov Kabéva.

O g&umnpetn g elvar vrevBouvog TV dwayeipion TV TEAOTOV KOOGS Kol Yo TV CMOTN
pOOon OAwv TV Pabuoloyiov péypt va cuykiivel otnv andvinomn. 'Etot o euanpeteig

epopprolel tov adyopiBuo SmartTrace.

O alyopBuog eivon emavainmtikog Ko yopileton og mévie Prpota. Exel cav eilcodo v
Tpoy1d emepmtnong Q, Tig M mbavéc tpoyiéc, mv emhoyn anoteAéopatog K (K << m)
Kol 70 ouENTIKO Prpa emavainyng A. £xet cav £6000 11 K tpoytéc mov givar To KovEg

pe mv Q.

STOP

[ TOp-Z CONTINUE | Top-2
UB Scores ® FULL Scores UB Scores ® FULL Scores

Tyqpo 4.1 : H cuvOkn teppatiopod oyvst. Type 4.2 : H cuvOkn TeppoTiopov ogv 1oy vst.

—

Ytov g&ummpetnn !
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Biua 1. Yrmoloywopuog Upper Bound (UB): Odnynoe kdbe éva amd to. m
smartphones yw vo ekteAéoel €vav VITOAOYIGUO YPOUUIKOD Y POVOL
LCSS(MBEg,A)) (i <m).

Briupa 2. Xviioyn tov UB: [lopdiafe ta UBS 6hov tov Tpoyidv m mov
CUUUETEXOVY OTO EPMOTNUO KO VO TPocOEcETE TOL OMOTEAEGUATO GTO
dtavoopo. METAAEAOMENQN mov amoBnkevovtor otov QN. Ta
METAAEAOMENA to&wopovvton pe @bivovoa ocepd pe Pdaon
BaBuporoyia UB.

Brjpa 3. ITAnpng Ymoloywopdg: Pomoe toug A + 1 (A > K) vymAdtepoug
UB «ouPov v va vrodoyicovv tov LCSS(Q,Al) kou petd vo oteilovv
T A OTOTEAEGLOLTO, TG .

Brjua 4. XuvOnkn teppoticpod: Av to gmopevo vynidtepo UB eivan
ukpotepo amo 1o K peyaivtepo full match tote orapatd (PAéne Zynuoa
4.1) S1oQopeTIKG TRYOIVE GTO PriHa 3 Y10 VO avayvVeOPIGTOOY T ETOUEVL
A voymota (PAEre Zynua 4.2).

Brjua 5. Metagopd g tpoylds: Av M ouvONKn TEPUATIGHOV 10YVEL,
UTOPOVUE VO OOGTEIAOVIE TNV avTioTOLYT TPOYLE OV Elval OHOL0 GTO

QN Paciopévo o€ pia TOTIKN TOATIKN W10 TIKOTNTOS TMV OEO0UEVMV.

Otav ohoxinpwbel o odyopiBuog pumopovue vo GULYKAIVOLUE GTNV AmAVINGT KOl VO

IKOLVOTIOL|GOVLE TNV ETEPDTNOT).

4.2 lehdtne SmartTrace o Android

2oppovo pe To TO TEAVEO GE GLVOVOGUO TNG UEYOANG €EAMAMGELS TOL AEITOVPYIKOD
ocvotuatog Android ftov 1 KaAbTEpN €mAoYN Yo avamTLéN T™C EQUPUOYNG MO OF

avtd T0 TEPPAALOV.

O mehdng mov £xel vAomonBel eivan ypoppévog oe YAwood mpoypappaticpod JAVA pe
70 SDK 100 Android. Mg to Android propodcape ebkoda va Exovpe v Tpocfacn 6€
TOAAG, Koppdtio vAkoy Tov Bélape va Exovpe ommwg GPS kaw Wi-Fi. O meldng éxet
VAOTTOMUEVEG OLO GNUOVTIKES AEITOVPYLEG TOV Ypelaloviot Yoo TV Agltovpyic TOL

TPOWTOKOALOL, TO aAyOptOpo Yo 10 dve epdyuoe (Upper Bound) tov akyopiBpo ya tnv
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ueyaAvtepn kown axkolovbio ( Longest Common Subsequence ) mov Oa eneEnynoovpe

0 KATO.

421 O aryépOpog UB

O oaiyopBuog yio 10 ave epdaypo (Upper Bound) mpémer va givor mold €OKoAoG
VTOAOYIOTIKA £T01 1 ELTTVN KIVNTH GLOKELY Vo UV €xel PHEYAAN EMINTOON GTO YPOVO
KOl EVEPYEWD. TOV TPEMEL VO OMOTAANCEL. XT0 ZyMua 4.3 @aivetar n Pacikn 0€a Tov
aAyopBpov, Tov givol n dNULOLPYEL EVOG PAKELOV YOPO OO TNV TpoyEion OTWS paiveTal

GTO GYNLLO.

o | Ddielog

Typa 4.3 : ®axehog o aryoprldpo Tov Gve @paypatoc.

O akydopiBuoc tov ave @pdyuatog vroAoyiletal pe xepiot nepintwon O(N) omod N o
aplOpog TV oNUEI®V TNG TPOYLAG.

Ymv mepintoon omod o oaAyopifuog ypnoipomnoteitor otnv mwruyn tov RSS dev
yxpedletor va yivel omoloodNmote PAKeA0g aAAG o Tp®Tn ektTipnon yio to oo AP
umopet va AapPdavet n EEumvn Kivnti 6uokevn dNAadT T0 T06006TO Tocd amd OAa to. AP

oV AOUPAVEL 1] ETEPOTMOUEVN TPOYELD.

422 O aryéprOpog LCSS

H peyoddtepn kown axorovBio (LCS), to mpoPAnua eivar va Bpebel n peyakdtepn
Kown axoilovBio oe Olec TG axolovbiec oe éva cuvoro axorovOudv. Etot €yovue
TPOTOTOGEL TOV OAYOPIOHO aVTO Yo VO, AEITOLPYEL OMOOOTIKA UE YEWYPUPIKES

GUVTETOYUEVEG,.
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ignore majority of noise

— match —
Tyfqpa 4.4 : Avdypoppo cOYKpLeng 6vo TPoysimy.

O LCSS oAyopiBuoc umopel vo 1Kavomoloel pOTAHOTO KAt®w amd 06pvPo. O
alyopBpog yopiletar o dvo pdocelc. H mpatn ¢pdon eivar | kotackevr tov DP wivaka
Kot M devTepM, M Kataokevr Tov LCSS povomartiod. v vAomoinon tov meldtn dev

yperaletor n dgvtEPN PAGT TOL OAYOpPIOOL KALA LOVO 0 VIToAOYIGHOG Tov LCSS okop.

. DP table
intAl] = {3,2,5,74,8,10,7}; m
int B[] = {2,54,7,3,10,8,6}; B zl 5 4 5 3 10 8 6
intL[n+1][m+1]; // DP Table
A 0 0 0 ol 9 |0 0 0 0
/7 Initialize first column and row of the DP Table 3| 0 0 R Y1 1 1 1
for (i=Qi<n+1;i++) L[il[0] = O;
for (j=0;j<m+1;j++) L[O1j] = & 2 0 1 1 1 1 1 1 1 1
3l 0 1 2 2 2 2 2 2 2
for(i=Li<n+Li++){ 7 0 1 2 2 3 3 3 3 3
for (j=1Lj<m+1j++){ 4 0 1 2 3 3 3 3 3 3
if (Ali-1] == B[j-1]) {
LI = LLi-10G-11+ 1 8 0 1 2 3 3 3 3 4 4
}else { 10 0 1 2 3 3 3 4 4 4
L[] = max(Lli- 11[j1, LIiT1-11); 7l o 1 2 3] 4| 4] 4 4 |4
}
} n J
LCSS=4
Iype 4.5 : KOdwag ya viomoinon Tov Tyfqpa 4.6 : [Mivexog yro e0pES) TOL GKOP TOV
LCSS LCSS kot povomatio?.

And 611 pumopodue vo emonuavovps and tov kmdwka (PAéme Tynua 4.5) o odyopiOuog

elvan emavoAnmTikog pe xpovo xepiotg nepurtwoelc O(|A[*B)).

AOY® TG YOPNTIKOTNTAG TNG UVAUNG EMPETE VO, YIVOUV KATOIEG CNUAVTIKEG OALYEG
00TMC MOTE VO UTOPEGOVUE VO TPEEOVUE TOVG OAyopiBuovg ywpic va ypelalopacte
tepactio pvnun (m. x vy 10000yeoypapuco onpeia xpeialopacte 763Mb = 0,75 Gb).
"Etot €govpe tov LCSS pe éva ktvntd mopdBupo Evavtt Tov atabepod mivaka n X m. ['a
vo emtevytel e1cdyovpe TV €vvola Tov & Tov £YOLUE MOM ovaEEPEL o€ Be@PNTIKO

eninedo.
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int Al = {3.25,7.4810,7
int B[] = {2.5.4,7,3,10,8,8],

double(][] previous= new double[d+1][c+1]; D tables

for(inti=10<Asize) + 1, i++) | —_— d
forgintj=i-d;j«<i+dj+a]
if <= 0) 0

continue; —

—
if (j > B.sizeQ)

break; \0 y ——
if (Afi-1] == B{j-1] d ]
[ previous[i%(d+1)][j%(d+1)] = previous({- L)%+ 1][(-1)%(d+1)] + 1; 0 1 3 4
1
else 4 4
[ previous[i%(d+1)][j%(d+1)] = Math.max(previous((i-1)%(d+1)][] %(d+1)], —

previous[i%id+1)]((-1)%(c+1)]);

: LCSS =4

1
t

Tyqpa 4.7 : Kodwoag pertiopévng Avong tov LCSS. Xypo 4.8 : Metapaoceig Tov mivaka D.

e avtiBeon pe tov aAyopBpo LCSS mov €yovpe avagépetl 1 véa vAOTOINGT TOPEYEL
Lo TOAD TTLO YPYYOPT EKTEAEGT] TOV 0po¥ meplopilel Tnv petaxivnon tov onpeiov c6to
rpovo. Onwg gaivetor oto Zynua 4.7 1 TOALTAOKOTNTA TOV OAyopiBpovL peudveTOoL
Kabmg Ko emavaAnyels mov ypetdlovial. 1o Zynuo 4.8 pmopovue va S00UE TOS O

nivokag oAAGlel katd v ektéleon tov LCSS.

Yy mepintwon tov RSS petatpémovpe 1o morvdidotato onueio ond AP oe onueia
pg dotaonc. Me TV HETOTPONN LT UTOPOVUE VO YPNOLULOTOINGOVUE TOV

alyopiBpo LCSS onwe meprypdonie Kot emeEnynonke wo mavo.

4.2.3 Aopn apyeiov XML 1o ta cpdipota

"Exovpe viomomoet pe XML éva apyeio mov vrodnimvel tov aplfpadv Tov cQAaipoTo
(Error code). 'Exovpe emilé€er v XML a@od 7poc@épel TV owTOETEENYNUATIKY
TEPLYPAPT TOV OEOOUEVEOV KOOMG KOl TNV EVKOAN EMEKTOON TOV KOJIKOV TOV
COOARATOV pE omA®OG TV lcay®yn VE®V cpaipdtov oto apyeio XML mov Bpioketon
otov meAdtn. Mmopodue va 10 dovpe €va TAPAOELYHO YL TO TAOG UTOPOVUE VL

KOTOGKEVAGOVIE TO GLYKEKPUEVO apyeio oto Zynua 4.9.
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<Error

<number>512 </ nuber>

<descriptionrNone Client iz calculating</descriptions
</errorx
<Errori

<number>513</ nuber >

<description>You are the only online user. The system requires at least 2 connections to operate</desc
</error:
<Error:

<number>514</ nunbers

<description>Wrong format of UpperBound</descriptions
</error:

<Error:

<number>5154/ nunhers

<description>Wrong format of UpperBound</descriptions
</Brror>

</errorax

Xypa 4.9

4.3 GUI SmartTrace

AOYy® TOL OTL M gpapuoyn €xel avamtoytel oe EELVMVEG CLGKEVEG WE AELTOVPYIKO
ocvomua Android, éxpeme vo dnuovpyndei pia demopn £T61 M®GTE 0 XPNOTNG VO £XEL
mv ovvatotnta vo pmopel e0koAa vor aAAGEEL dedopéva Kot TOPAUETPOVS Yiol TNV
owoTh Aeltobpyel Tov TPwTOokOAAoL SmartTrace. Xeg avtd to vmokePdAaio Oa
avaAvoovpue OAeg TG TTVYXEG NG Olemapng. H  demoen €xer  ayxoAoyder Ko
EMOVOOYENNOTEL TAPA TOAAEC POPEG POV EMPETE VO NTAV ATOAVTE AEITOLPYIKY Ko

€VUKOAN Y1 VOl VEO Y PNOTY.

¥
Smar Trace

Yyqpoe 4.10 : Eeappoy otnyv Type 4.11 : Mevoo tng Yyqpe 4.12 : Emioy ywo
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TPATN KATAGTAG TN|G. gpappoyne. O1OTIKOTNTO TOV dEd0pEvVOV

H gpappoyn éxet dvo Pacwkéc mruyxés. H Asttovpytd g epapproyns oe EmTEPIKO YDPO
ypnowonolwvtoag GPS cvvietaypéveg (PAéme Zymua 4.13) kor oe €00TEPIKO YDPO
ypnowonotwvtag Wi-Fi avtictorya. O ypnomc umopei va petafel amd ) Asttovpyio
™G EQOPUOYNG GE EEMTEPIKO XMPO GE AELTOVPYIO EGOTEPIKOD YDPOL UE TO TATNO EVOG

KOLUTLOV.

2V TEPITTOOT TOL KOUUATION TNG EQOPLOYNG Yo EEMTEPIKO YDPO YPTCULOTOLOVLUE
Google Maps yio vo. umopEGOvE VoL SMGOVLE L0 PEOAIGTIKY] EVIVTMGT GTOV YPNOTH
Yo To Ot M papproyn Aettovpyel Tpaypatikd. Eniong 0 xpnotng propet va {wypapicet

™V TpOoYL& TOV HEG® EVOG apyeiov N Aapupavovtag onueio and to GPS.

Y10 Zynua 4.13 eaivovtor pepikéc amd Tig SuvatodTNTEG TIC EQUPLOYNG VITAPYOVY TEVTE
KOVLUTE, TO TPMTO OPLOTEPA LE TO GYNMUO TOV OMITIOL &ivorl TO KOLvumi mov givon
vtevBuvo yia va oxedtalel TNy Tpoyeia aAAd Kot KaBodnyo TOV XpNoTH GTNV APy 1| OTO
téhog ¢ . To apéomg emdpevo kovumi kobopilel to péyebog g tpoyldg mov Ha
epoaviCetor otov xbptn. AmAd tov PBpioketor 1o kovuni wov kabopilel To ypopo g
tpoyeia. e mepinton omov o xprotng Bélel va avayvopilel tnv apyr| Kot 10 TEAOG TG
TPOYGG TOUTO UIOpPeEl Vo YPNOYLOTOMGEL TO OeVTEPO Kovumi amd ta deEld TO0 0moio

TonobeTEl VO KAPPITGES GE H1APOPO GYNLOTO TNV OPYT KOL GTO TEAOG TNG TPOYLAS.

Y10 Zynua 4.11 gaiveton 1o peEVoOD TO OMOLO EMTPETEL GTOV XPNOTH VAL KAVEL O1EPOPES
AELTOVPYLEG. XTO HEVOD LE TO TPDTO KOVUTL TAV® OPIOTEPH O TEAANTNG UTOPEL VO KAVEL
KaToypaen Tov onueiov mov maipvel pécw tov GPS. To sumhavd tov kovunmi givon
vevBuvo Yoo TV 6VVOEGT/ATOGVHVOEST] TOV TEAATN GTOV £ELINPETNTY|. LE MEPIMTOOT)
oV 0 TEAATNG €lval GLVOESEUEVOS e TOV EELINPETNTH TO KOVUTE EYEL KOKKIVO Y PAOLLOL,
€dv TO TATNOEL O YPNOTNG YIVETE UMAE KOL O YPNOTNG OMOGLVOEETOL OMO TOV
eEumpet . To mave de&ld kovuni pe T0 GYNUO TOL KEPAWVOL givar vIeELOLVO Va
EEKVNOEL TNV EMEPMTNGT CVUP®VO HE TO TPTOKOALo SmartTrace mov £€yovue
npoavagépet. To kovumi “Share” avoiyet éva pevod TPOTIUNCEDY GTO OO0 UITOPEIS VL
0écelc to dvoua mov Ba epgavifetor otnv OAN emefepyacio. TOV GUVAAAAYDV TOL
TpmToKOALOL. Emtiong pmopeic va emAéEelg av Bélelg va popacteic v Tpoyeia cov (

BAéme Zynpa 4.12).
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ympa 4.13 : Online Tympa 4.14 : Offline Xyfpa 4.15 : Tlepmyntig Xympa 4.16 : T'evikég

Emloyés. Emhoyéc. apyeiov. TANPOPOPiES

Otav 0 xpMotns TaTNoEL TO PHEGOio KOVUTT 6TO KATM HEPOS Tov pevoL ( PAEme Zynuo
4.11) téte avoiyetl To pevoD emAOy®V OTtmg @aivetar 6to Zyfuo 4.12 kot Zyfuo 4.13.
Yrdpyer TAN00¢ eMA0OYDV Y1 avTO TO AOY® EIVOL YOPIGUEVO GE KOTNYOPIiEG OTMG EXOVUE
aVOQEPEL OGNV ElCAYMYT 0 TEAdTNG éxel v duvatdtta vo eivar og online mode
OMAad” SvVOUIKA Vo LolgVEL GUVTETAYIEVES KOL VO TIG KOTAY PAPEL GE VAL OPYELO OKNG
tov emhoyng. Emiong vmbpyer n emroyn yo 1o kdbe mocod va Aapupdvel onpato omod
GPS. H debtepn xamyopia eivar og offline mode vrdpyer n emdoynq va dwohé€el o
YPNOTNG EVaL 0PYELO TO OTTOI0 EYEL TNV GOOTH SOUN £TCL MGTE VO LWITOPEL VO OVOyVOGTEL
owotd and to Tpdypappa. o va propel o ypnotng evkora va doAécet Eva apyeio mov

0éher pmopel va avoifel mepmynt apyxelwv mov £YOVUE VAOTOMGEL GTO. TAOIGLOL TNG

£QAPLLOYNG.

To 0e&1b Kovumi 610 KAT® HEPOG TOV LEVOD UETOPEPEL TOV XPNOTH O Ha vEa 00Ovn
ooV umopel va gl OAeG TG cuvolhayég mov €xel Kavel oe évo Session. Emiong
VIAPYOLY EMAOYEG Yo 0AAOY TOV MOde Tov ¥GPTN OTMEC KOl Y10, TNV OPYIKOTOLGEL

Tov. Eniong vrépyovv mepartépw TANpoQopies yioo OAN TV EQAPLOYT.
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Xyfpa 4.17 : Emaoyn Xyfpa 4.18 : Aevtovpyrd RSS. Xympa 4.19 : Anotéleopo
petapaocng o RSS Asrrovpyrdc. emepOTONG RSS.

Y10 Xymuo 4.17 ogoivetor 10 OGO €VKOAlo pmopel kdmolog vo. aAldEer amd GPS
kataotaon o Wi-Fi katdotaon. O neddtng pmopel va matioet 1o fELOG 6TO KEVIPO TNG
000v1g kot €11 va pmopéaetl va oArdEeL Katdotaon avtiotoyo oty véa 00ovn tov Wi-
Fi (BAéme Zynqua 4.18). Adymv tov 611 0 xprotng dev pumopel va Loy papicel T Tpoyeio
ToL TO Unvupe mov Ba gppaviotel Oa mepiéyel poévo v Pabporoyio Kot To GVOUO TOV

OLLOLOTEPTG TPOYLAG.
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Kepdioo 5

IHewpapatiki MeBodoroyia

5.1 [Tewpapatikn Yrodoun

5.2 GUI mepapatikng epapuoyns

5.2.1 Ot Zvokevég mov Xpnoipomononkoy
5.2.2 Tleprypapn twv Datasets

5.3 [Telpapatikn Aladikacio

36
37
39
39
40

5.1 Mewpopatikny Yrodopn

Xe avtd 10 KePdAao Oa avapépovpe TNV OAN VITOOOUN TOV £XEL YIVEL Y10 VO LTTOPOVLLE

vo TpEEOVUE KATOl0L TEPANATO. XTOX0G €IvVOl VO ETIKVPDOCOVUE TNV doUcONTIKY Kot

Beopntikn avdivon, omod to SmartTrace eivar 10 Mo omodOTIKO KOl OLKOVOUIKO GE

KOTOVOA®OT EVEPYELNS KOOMS Kot xpOVOL amoOKplons. e ovtd 10 kepoiaio Oa deiovpe

g £ywve 1 OOYKPLON UETOED TNG KEVIPIKOTOUUEVNG, OITOKEVTPIKOTOMUEVT] KOt

SmartTrace npocéyyionc.

Adym tov 611 TOL TTEPAPOTO TPEMEL VoL yivovtol ympig va oAAdCel 1 KOpla dopur| Tov

TpmTokOA oL SmartTrace, £yovpe vAomowostl akduo dvo eEuanpeTTéG €val Yo TNV

KEVIPIKOTOMUEVT KOl £VOL Y10 TNV OTOKEVIPLIKOTOMUEVT] TEPITTMGT TOL aKAovHovV TO

TPOTOKOALO L€ KATOLEG TPOTOTOINGELC.
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Xypa 5.22 : lapadevypa exktéheons PowerTutor

o vo pmopécovpe vo mapovpe TG ovayKoieg HETPNOELS Yid TNV afloAdynon Tov
amoteAecudTOV Ypnolponomoaue v epoppoyn Power Tutor [30]. H ocvuykexpiévn

EQOPLLOYT LOG EXITPETEL VO, SOVE TOGT EVEPYELRL GTOTOAATE Kot oL (PAEme Tyfua 5.).

5.2 GUI mepopatikig €Qappoyns

nTe
F FEE

Smart Traoe

1016205

il

sdcardimyEapl 1 00100 dog

Centralue
SsdardSmyEaps 100 00_1.4xt

D¢ ernraline

SedcardSmyExpd 100/ 00_s. 18

SmanTrace

SmariTrece W

Tyfqpo 5.20 : Emoyég Tyqpo 5.21 : Emoyn alyopiOpov.
TEPOROTIKIG EQAPIOYNS.

37



‘Exyovpe onmpiovpynoet pio Slema@n v vo UTOpOLHE €0KOAM Vo OAAALOVUE TIG
TapopETPovg kbe mepapatikng peAétng. Onmg paivetar oto Zynua 5.20 ko Zynuo
5.21 o avolvtig-epgvvntig pumopel va emilé€el tnv devbvven (ip) ko v Ovpa (port)
omov 0 oVYKEKPIUEVOC TeAGTNG Ba ouvdebel. Eniong vrdpyet n mapdperpoc kK mv omoia
gyovpe mpoovopépel otnv ene&nynon tov aAdyopifuov kKo mpwtokdAlov SmartTrace.
AmtAG amd v mopauetpo K vapyel éva medio oto omoio umopeig vo StaAéEelc mood
viunota (threads) Oa dnpovpynBodv, yia va dnutovpynBoldv ot £1KoVIKOi TEAAUTEG Yo TNV
TEPALOTIKY] LEAETN. AkoOun vrdpyovv Tpia(3) medio mov avtioToy oV GE Tpia apyeio.
To npdTO avticToyEiTOL GTO APYEI0 TOL KaTOYpApeL OAeg Tig mAnpopopieg (log file)
OV GYETICOVTON [LE TNV EQOPUOYN KOl TV cVVOEST 6Tov e&vumnpetnt. To enduevo sivan
t0 apyeio €yet MOom o Katoyeypoupévn tpoyeio. ‘Etor ot meldtec mov Oa
dnpovpynBovv umopovv va dS1edcovy To apyelo Kot Vo pOPTMGOVY TNV GUYKEKPILEVN
tpoyeia. To emdpevo medio €xel axpPmdg Pord LE TO TPONYOVLUEVO LE TV POVY O1dpopa
OTL 0 TEAGTNG oL Ba KAvel TV enepdnon Oa dtaPdcetl to apyeio. Ta dvo Kovumd 6To
KAT® PEPOG £xovv TNV €VOVVN VO OPYLKOTOLGOVY Kol VO EEKIVIIGOVY TOVG EIKOVIKOVG

TEAATES TTOL TTPOOLVOUPEPOLLLE.

INUovtikd eival vor avoeEépovpe 0Tl vapyel pion AMoto (BAéme Xynqua 5.21) omod
umopovpe vo emiééovpe tov aiyopiOpo mov Oa OéAape vo avaivcovpe. Baoikn
npobmofeon eivar OTL 01 €ELINPETNTEG MOV £XOVUE AVAPEPEL GTNV OPYT OVTOD TOL
Keporaiov tpEyovv oe kamoto pnydvnuo. Kébe adyopiBupog aviikotontpiler pikpég
napoAloyég Tov TpwTokOALov SmartTrace kot ypeldletar o avtiotoryog e&vmnpPeTTNG
ov umopel va cuvoeDel Kol vo ETIKOVOVNCEL TaipvovTag amd OAEC TIG (PAGELS TOL

TPOTOKOALOV.
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5.2.1 O1Xvokevég mov Xpnopomou)dnkay

"Exovpe kdvel v melpapatikny pedét pe mévte (5) kivntd tniepwva HTC Desire. To

Ké0e EEvmvo TMAEpvo pmopet va vtootnpiel tovAdyiotov gikoot (20) mapdAinia

viuata. Etot propodpe va dnpiovpynoovpe eikoot (20) 10eatovg meddte e ke

GLOKELN.

HTC DESIRE

Storage:
Internal phone storage: 4 GB

RAM: 768 MB

Expansion slot: microSD™ memory card (SD 2.0 compatible)

CPU Processing Speed:

1 GHz

Platform:

Android™ 2.2 (Froyo) with HTC Sense™
Wi-Fi®:

IEEE 802.11 b/g/n

Ubuntu Server

Ubuntu Server Edition

Storage:
RAM: 4 GB

CPUs number: 2

CPU: Intel(R) Xeon(R) CPU E5620 @ 2.40GHz
Cache Size: 12288 KB

OS: Ubuntu 11.04 Server Edition

Tyfpa 5.22 : Tuokevég Tov pNoLHoTon]OnNKay yia TV TEPONATIKY) LEAETT.

5.2.2 TIleprypaogn Tov Datasets

Xpnowomomdnkay dvo peydia Kol yvmotd cbvora dedopévav. To tpdto ovopdaletot

GeoLife GPS Trajectories. I1pokettar yuo Eva cuvolo dedopévav amd tpoytés GPS mov
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ovMéyovtar (Microsoft Research Asia) ota mhaicioe tov oyediov GeoLlife pe 165
YPNOTEC GE U0 TEPIOGO AV® TV dV0 eT®V (amd T0 Ampiliog 2007 - Avyovotog 2009).
AvTd T0 GUVOAO dedouévmv Eivorl KoTaypOUUEVO oo £va gupl PAacua amd vraifpileg
KWNOELS TOV ¥pnoTav, kabng oxt povo n Con povtiveg dnwg mhw omitt Kol vo mave
oTNV £pYacio TOVG OALG KO KATOLO Yoy oymyia Kot aOANTIKEG dpacTNPLOTNTES, OTMS TO
yovia, ta aélobéata, TporeCopia, melomopio ko Todnracio. ¢ €k T0HTOVL, TO GUVOLO
dedopévov pmopet va ypnoonombel oe moAA0HS EPELVNTIKOVE TOUELS, OTTMOC 1 £0pPVEN
TPOTLTTO NG KIVNTIKOTNTOG, TMV XPNOTOV TNG avayvoplong dpaotnprotntog, location-
based xowwvikd diktva, kot ™ ovotacn Oéong. IMapokorodue vo avoaeepbovv To
aKoAovOa dVO Eyypapo OTAV ¥PNGILOTOLOLY 0VTO TO cVVoAo dedopévaov GPS.[8],[12].
To dAAro ovopdaletor Oldenburg kot givor éva peoMOTIKO GUVOAO OEOOUEVOV TOV
nepiappaver 2.000 tpoyiéc awtokvitov kivovvtol oty oAn tov Oldenburg[40]. To
uéco pnkog Kkabe tpoytdg eivon 11, 731 £ 7, 193 onueia, evod TO
néyloto punkog tpoyldg sivon 42.500 onueio. Kdébe epdtnua yio 10 mopandve cuvoro
dedopévmv ov Tapdyetar pe v Tpochnkn Bopdpfov puécw e mapepPorng Gaussian
oe €vo TUNUO PG toyoiog emAeyuévng Tpoylds oTo oLVOAO dedouévev. AvTo
dnuovpynoe amokiicelg oto oynua ( onueia ) TG EMEPOTOUEVNG TPOYLLS GE GVYKPLON

LE TNV OPYIKN TPOYLA.

5.3 Ileypopatiki) Atodikacio

[Mpwta &yovue ypdyel Tov amapaitnto KOdKo Yo Tovg TPelS (3) eumnpettéc Kot
TELATEG TTOV UITOPOVV VOl EMAEXTOVV UECM TNG OLETAPTS TOL EYOVLE AVOPEPEL TO TAV®.
‘Exyovpe eréyEer moArég emavarapnPavOopeves @opég ToV KOdKO Yo TV ophotnra Kot
NV EKTEAECT] TOV TAVM OTLG 6VoKeVEG. Emiong €yovpe eAéyEer OAeg ™G QAGELS TOV
TPOTOKOALOV £TOL MOGTE Vo PNV €YOVUE TePTOOELS adlEEodov. Ocov agopd Tovg
eCumnpemTég EAEYEQUE TOV GUYYPOVICUO Yol TV TAPAAANAN EKTEAECT TOV VIUATOV

OV ONULOLPYOVVTOL GTOVG EEVTINPETNTEGS,.

O ypdvoc amdkpiong amobnkebetal o Eva apyeio TOV VIAPYEL GTOV QAKEAO TNG KAOE
nepintoong. O ypdvoc vmoroyiletar omd TNV GTIYH|] TOL KATOL0G KAVEL KAmoln
EMEPADTNOT Kol TEAEL®VEL LOVo Otav amavindel n emepotnon. Ta mepdpato yivovron

EMOVOANTTTIKG
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H evépyela petpnnke pe v Ponbeta tov epyaieiov power tutor to omoio dnuovpyet
éva apyeio mov cvoyetilel mv kdbe depyacio/dpactnpromta (activity) pe to mocod

evépyewog yio CPU, OLED, WIFI, GPS k.tT.A.
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Kepaioro 6

Hewpopotikd Amoterécpato

6.1 Ewcaywyn 42
6.2 [Telpapatikd Amotédecua ylo vEpyeto 43
6.2.1 Tpoyd pue 100 yewypapikd onpeio, 6=max(|Al,|B[), e=0.001, k=1 43
6.2.2 Tpoyid pe 500 yewypapud onueia, 6=max(|A[,|B|), e=0.001, k=1 44
6.2.1 Tpoyid pe 10000 yewypagpikd onueia, =300, e=0.001, k=1 45
6.3  Iepopatikd Amotéreoua yuo xpovo amdKplong 46
6.3.1 Tpoyid pe 100 yewypapikd onpeio, 6=max(|Al,|B[), e=0.001, k=1 46
6.3.2 Tpoyid pe 500 yewypapikd onpeia, 6=max(|Al,|B[), e=0.001, k=1 47

6.1 Ewcayom

Onwg €yovpe mpoovagEpel €yovpe KAvVEL To TEWPAUATO TOL oKAovOoOV Yoo va
avaKoAOYovprE av Oviog to mAaicto SmartTrace eivor mo omodoTikd o€ evépyeld
kaBmg Kot xpdvo omdkpiong amd GAAOVG aAyopiBpov GUYKPIoNG XDOPO - YPOVIK®V
dedopévov. H mepopatikn pedémm éywve mavo ot (5) névie €Evmva miepovd HTC

Desire pe moAlomAd vijpota wov avtictoryo apliud amnd meldTed.

H ovykpiceig tov alyopiBumv &xovv yiver pe owapopo peyédn tpoyxeiov oo va
UTOPEGOVUE VO SLOMIGTMOGOVUE TOTE KOl TG O OAYOplOUOg €YEL TNV AOS0CT| TOL
dtuoOntikd kot Bempntikd vroroyilovpe va €xel. Ommg £xovpe avapEPEL TO TAVE® GE
€V TO0 aQOIPETIKO EMIMESO pmopovpe va wpoPAéyovpe 0Tt 0 akydpiBpog SmartTrace
olyovpa Ba givar ToAD kaAvtepoc and to Decentralized adyopipo oe kdbe mepintwon
evod yuo. tov olyopiBuo Centralized vapyovv neputtdoelg (n.y. Otav n tpoyeio givar

piKpn) wov Ba eivar ELappd KoADTEPOG,.
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6.2 Iepopatikd ATOTELEGNO Y100 EVEPYELD,

6.2.1 Tpoyd pe 100 yeoypopkd onueia, 6=max(|Al,|B|), e=0.001, k=1

45000

40000

35000

30000

= Smarttrace

25000 )
Il Centalized

G
‘|||||||||||HH|-—'
A

20000

Energy (mw)

' Decentralized
15000

10000

ﬁ
LML K-
////////|//////,*

5000 -

|
[EEEAETTEEILT

||||||||/||||+H*

o

m

25clients 50clients 75 clients 100 clients

7
I

Clients

Xypa 6.1

>y o Tavo ypaeikn tapactacn ( Zynua 6.1 ) pmopodue va dodUe TNV oyECN TOL
K60 alyopiBuov pe v evépyelo mTOL KOTOVOA®VEL O TEAATG. [a va €yovpe mo
axpipg amoteAéopata €yovpe emavardPer to meipapoa tpels (3) Qopéc Kot Exovpe

VTOAOYIGEL TNV TUMIKY OTOKALON).
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6.2.2 Tpoyd pe 500 yeoypopkd onueia, 6=max(|Al,|B|), e=0.001, k=1

600000
500000
400000 N = Smarttrace
‘E’ Il Centalized
? 300000 \\\—
2 N _
L \_ > Decentralized
200000 i - = \
N
100000 é % =| §_§ -
Ll %ﬁ% =\ E
== NN NN\
25clients  50clients  75clients 100 clients
Clients
Typa 6.2

2y mo Téve ypaekn moapdctacn ( Zynua 6.2 ) pmopodue va doOUE TNV GYECT TOV
KéOe alyopiBuov pe TNV EVEPYELD TOL KOTOVOAMVEL O TEAATNG. ['la va €yovpe mo
axpipng amotelécpata Eyovpe emavardPel to meipopo mEVTE (5) QOpEG Kot EXOVUE

VTOAOYIGEL TNV TUTIKY OTOKALO).

An6 TG dvo ypagikég ( PAéme Zynua 6.1 ko Zynpa 6.2) propodue va eipacte ciyovpot
Ot1 0 aAyopBpog SmartTrace ivotl ToAD KaAVTEPOS OO TOV OTOKEVIPMUEVO alydplOpo.
Avtd opeiletor 61O OTL GTOV OMOKEVIPOUEVO OAYOpOpo OAeg ov €&vmveg KIvNTEG
GUCKEVEG TPEMEL VO VTOAOYIGOUV TOV OVUGKOAO VTOAOYIOTIKG aAyopiOuo, €101
Katavoldvouv evépyela  Aoym emefepyaciag ( CPU energy ). O xevrpwomompévog
aAyopOpog paivetarl va €xel KOAOHTEPO ATOTEAEGIATO KoL OO TOV VO AVTO GVUPaivel
AOy® ToV OTL M TPOYE lvan TOAD pkpn €161 TO KOOGTOG LETAPOPAS GE EVEPYELDL glvat

UIKPOTEPO OO TO KOGTOG VILOAOYIGLLOV.

44



6.2.1 Tpoy pe 10000 yeoypopka onpeia, =300, e=0.001, k=1

3270000

3260000

3250000

= Smarttrace

3240000 Il Centalized

3230000

> Decentralized

Energy (mw)

3220000

e

3210000 ——

3200000

10 clients
Clients

Xypa 6.3

Y10 Zynuo 6.3 PAEmovpe 6TL dvtwg o aiydpiBuog SmartTrace coumeprpépeton  TOAD
KOAVTEPOL OmO  TOLG  OVO  KAOOIKOUG  OAYOpiBUOVLS,  KEVIPIKOTONUEVO KO
OTOKEVTPIKOTOMUEVO G PO TNV gvepyeio. Apa 0 TeMKOS aAyOplOpog mov €xovpe
avanmtuéel dovAEDEL TOAD KOAGQ KO O OTOSOTIKA OV 1 TPOXI 1 TO. 0£dOUEVA TTOV
amooTEAAOVTOL £XOVV apKeETE peydro péyebog. Avtd ovuPaiverl d1ott n ene&epyacio mov
yiveton 6to Kivntd mpémet va eival LkpoOTeEPN amd T0 KOGTOG LETAPOPES Y10l VO, UTOPEGEL

0 akyopBpog va dei&et v @eeMpdTTA TOV.
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6.3 Iepopatikd Amotéleopna yio Ypovo amoKPLong

6.3.1 Tpoyd pe 100 yeoypopwkd onpeia, 6=max(|Al,|B|), e=0.001, k=1

35000
30000
25000
é > = Smarttrace
é 20000 % N\ %— — _
%15000 % = \_é . §\_ Il Centalized
g. % . i § %&_g § ~ Decentralized
10000 = ——é §—§ § % %—
w ENEN- 2\ BN\
=N N =N SN
25 clients 50 clients 75clients 100 clients
Clients

2V 7o TAvVe YPOEIKn Tapdotact (Zyqua 6.4) umopovpe va dSoVHE TNV GYECN TOL
KéOe alyopiBuov pe TNV EVEPYELD TOL KOTOVOAMVEL O TEAATNG. ['la va €yovpe mo
axpif|g amoteAéopata €yovpe emavardPer to meipapa Tpels (3) Qopéc kot Exovpe

VTOAOYIGEL TNV TUTIKY OTOKALOT).
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6.3.2 Tpoyd pe 500 yeoypagikd onpeia, 6=max(|A|,|B[), e=0.001, k=1

200000
180000
160000
<> 140000
E T Tk
o 120000 — = Smarttrace
£ N ==
> 100000 = —  liCentalized
2 = ==1] [N
S 80000 ' = =N N N §_ < Decentralized
[«B] =0
© 60000 RN \— §_
= =N N
40000 = —= \— X—
20000 ——é §—§ §—§ §_ iﬁ
L EINY FIN = N N
25clients  50clients  75clients 100 clients
Clients
Tyqpo 6.5

2y mo Téve ypagikn mtopdotacn ( Zynua 6.5 ) pmopovue va dodue TNV ox€on Tov
K60 alyopiBuov pe tnv evépyelo mTOL KOTOVOA®VEL O TEAATNG. [a va €yovpe mo
axpip|g amotehécpata Eyovpe emavardfel to meipapo mEVTE (5) QOpEG Ko EXOVLUE

VTOAOYIGEL TNV TUMIKY OTOKALON).

Ao T dvo ypagikég ( PAéme Zynupa 6.4 ko Zynupa 6.5 Eynquoa 6.2) pmopodue va
elpoote oilyovpotr 6t 0 odydpBpog SmartTrace eivor mold kaAVtEPOg amd TOV
ATOKEVIPOUEVO aAyOplOpo. Avtd OQeiAeTOl GTO OTL GTOV OMOKEVIPOUEVO OAYOp1OLO
OAEG Ol EELTTVEG KIVNTEG GUGKEVEG TTPEMEL VO VITOAOYIGOUV TOV dVGKOAO LITOAOYICTIKA
aAyoppo, étol katavad®vouy To ypdvo Aoyw emeepyaciag ( CPU time ). O
KEVIPIKOTOMUEVOS OAYOPIOLOC paiveTol vo el KAADTEPO ATOTEAEGLATO KOL OO TOL
dvo avtd cvpPaivel Ady® TOv OTL 1) TPOYLA EIvOL TOAD HIKPN £TC1 TO KOGTOG LETAPOPAS

elvar ukpoOTEPO amd TO KOGTOG VITOAOYIGLOV £TCL ALTO LELMVEL TO YPOVO OITOKPIOTC.

47



=4

6.3.3 Tpoyxa pe 10000 yeoypopka onpeia, =300, e=0.001, k=1

1400000

1200000

N
1000000 \— = Smarttrace

800000 +—— —=——— —_—

I Centalized
600000 — —_—

Response time (ms)

> Decentralized
400000 +—— —_—

200000 —

10 clients

Clients

yMpa 6.6

Y10 Zynua 6.6XymMupa 6.3 PAémovpe 6tL dviog o adyopBpog SmartTrace copmeplpépeton
TOAD KOAVTEPO OO TOV OTOKEVTPIKOTONUEVO MG TPOG TOV XPOVO amoOKplons. Avtd dev
oLpPaivel LE TO KEVIPIKOTOINUEVO OAYOPIOHO 0ol TO TEIPALO Y10 QLT TNV YPOPIKN
mopactacn £ywve povo pe oéka meddtec. 'Etol o xpdvog ektéheong Kot LETAPOPAS TNG
oy Mrav mwoAd kpds. ‘Etor mpémer va yivouv mepoitépm TmEWPAUOTO Yoo VO
eCaxpiPwbel mOGOL ivar o1 amapaitnTol TEAUTEG TOV TPEMEL VO GUUUETAGYOVY GTNV

EMEPDOTNOT Y10 VO 00d1d€L 0 akydpiBog SmartTrace.
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Kepaiaro 7

Younepdopota ko Merlhovrikég Erektaoerg

7.1  Zvurepdopata 49
7.2  Melovtikég Enextdoeic 50

7.1 Zvpnepdopato

SOUQ@VO PE TNV HEAETN OV £XOVUE KAVEL EXOVUE KOTAANEN TO KOGTOG TNG LETOPOPAG
peydA®V TpoYLdV elval HEYOAVTEPO QL0 TOV KATAVEUNUEVO TV 0AyopiBuwv mov Exovpe
avantuéel oto TAaiclo TG TaPOVcaS SIMAMUATIKNG epyactas. 'Exovpe dokipdoel Toug
KEVIPIKOTOMUEVOLG KO  OTOKEVIPIKOTOINUEVOVG  adyopifuovg mapovotalovtog To
avTioTol o TEWPANOTIKG omoTteléopata. Baoikd petpikd ocvuykpiong eivar n evEpyela Kot
0 XPOVOG OmOKPIONG, AVTEG Ol LETPIKEG EMAEYTNKAV Yot Eva EEVTVO KIvnTd TNAEQPWVO
TPEMEL VO UMV KOTAVOADOVEL UEYAAQ TOGOCTA €VEPYEWS OOV Ol mOpOol Tov givon
neplopicpévol. Emiong v tov 1010 Adyo dev mpémel vor €Yel LEYOAOLG VTTOAOYIGULOVG
ovveyms. O ypdvog amdkplong eivor akopo po ToAD CNUOVTIKA UETPIKN A@Oov O
YPNOTNG TOV KAOE CLGTNUATOG EXEL VA OPLO TOV AVTIKATOTTPILEL TOV XPOVO OV UITopEt

va TEPEVEL Y®PIS va AAPeL TV amdvTnon.

‘Exyovpe amodeiEel pobnuoatikd 6t 0 aAyoplbuog pe v KoAOTEPN amdd0oTn E€ivol o
SmartTrace pe tnv Bacikn Tavta tpodmdheon OTL o1 TpoyLES eivan apkeTd peYGAeg KaTd
npocéyywon 100000. dvowkd ot dvo dAror aAdyoplBuolr mhoyovv omd Oépata
W1OTIKOTNTAG TV dedopévav. H tomobBesio kdmotov dtopov eivor moAd gvoaicOnta

dedopéva, Ko TPETEL VO UMV OTOKOADTTETAL EVKOAN KO TPETEL VO O1OTNPOVVTOL UE
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Kémoo €idog pvotkdmMrog. OAa avtég TIC A&ltovpyleég ™G mapéxel TO TAOIGLO

SmartTrace £&vovti Tov 0V0 GAAL®V TPOGEYYIGEWV.

7.2 Mehhovtikég Emektaosig

To mhaicto SmartTrace éyer viomobei oe €Evmva kKivntd tnAepwvd pe Android.
Mmnopobpe vo eQapudcove TO TAOIGLO KOl TPMTOKOAAO GE OGAAEC TAOUTQPOPUES T.X.
Windows 7 phone, i-phone k. 1. A. Eniong dev ypeidletar amapaitnta vo givar Kivntd
MAEQ®VO apov LITAPYEL TOIKIAD and TAATEOpPLEG oL Ypnotponot®v Wi-Fi, GPS kot
GAleg texvoloyieg mov ypeldlovior Yy Vo, PUTOPEGEL TO TPMTOKOALO Vo €YEL TNV

OVTOALOYT TOV UNVOULAT®V TOL Eivol omapoitnTn.

Mo oA0 cofapn arlayn mwov pmopel va yivelt 6to 6A0 TAaiclo glval 1 LETATPOTT) TOL
TPOTOKOALOL amd popen Keipevov oe bytecode mpwtdékordo €tol 1 amdd0GN TOL

mhouciov SmartTrace av&dvetor Adyo Tov TO KOGTOG LETAPOPAS LLELDVETOL KOl .
AvantoEn pog TEAKNG €QPAPUOYNS Yoo TOV aAyOplOud HoG Kol vo ovamTtuén Tov

ekteléoiov APK oto Google Market yia va amoktioovpe mepattépm eumeipio pe avto.

[TBavév emiong va avamtoéet Evav meddt yia to iPhone cuokevéc
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SmartTrace Protocol (STP)
Status of this Memo

This document specifies an Internet standards track protocol for the
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improvements. Please refer to the current edition of the "Internet
Official Protocol Standards™ (STD 1) for the standardization state

and status of this protocol. Distribution of this memo is unlimited.
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1. Introduction

On certain types of smaller nodes in the Internet it is often

impractical to maintain a message transport system (MTS). For
example, a workstation(in these case smart phones) may not have
sufficient resources (cycles, disk space) in order to permita SMTP
server [RFC821] and associated local smart trace system to be kept
resident and continuously running. Similarly, it may be expensive (or
impossible) to keep a cell phone interconnected to an IP-style
network for long amounts of time (the node is lacking the resource

known as "connectivity").

Despite this, it is often very useful to be able to run a smartTrace

on these smaller nodes, and they often support a user agent (UA) to
aid the tasks of smartTrace handling. To solve this problem, a node
which can support an MTS entity offers a smartTrace communication
service to these less endowed nodes. The SmartTrace protocol is
intended to permit a workstation to dynamically access a service on a
server host in a useful fashion. Usually, this means that the
smartTrace protocol is used to allow a workstation to retrieve mail

that the server is holding for it.
For the remainder of this memo, the term "client host" refers to a
host making use of the SmartTrace service, while the term "serve host"
refers to a host which offers the SmartTrace service.
2. A Short Digression
This memo does not specify how a client host uses SmartTrace services

into the transport system, although a method consistent with the

philosophy of this memo is presented here:
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When the user agent on a client host wishes to enter a message
into the transport system, it establishes an SMTP connection to

its relay host and sends all info for the search query to it. This
relay host could be, and need to be, the SmartTrace server host for
the client host. Of course, the relay host must accept any query’s
information and process them correctly with a first level of
privacy.

C. Costa Standards Track [Page 2]
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3. Basic Operation

Initially, the server host starts the SmartTrace service by listening

on TCP port 65000 and 65001. When a client host wishes to make use
of

the service, it establishes a TCP connection with the server host.

When the connection is established, the SmartTrace server sends a

greeting. The client and SmartTrace server then exchange commands
and

responses(respectively) until the connection is closed or aborted.

Commands in the STP consist of a case-insensitive keyword, possibly

followed by one or more arguments. All commands are terminated by
a

CRLF pair. Keywords and arguments consist of printable ASCI|I

characters. Keywords and arguments are each separated by a single

SPACE character. Keywords are three or four characters long. Each

argument may be up to 40 characters long.

Responses in the STP consist of a status indicator and a keyword
possibly followed by additional information. All responses are
terminated by a CRLF pair. Responses may be up to 512 characters
long, including the terminating CRLF. There are currently two status
indicators: positive ("+OK") and negative ("-ERR"). Servers MUST
send the "+OK™ and "-ERR™ in upper case.

Responses to certain commands are multi-line. In these cases, which
are clearly indicated below, after sending the first line of the
response and a CRLF, any additional lines are sent, each terminated

by a CRLF pair. When all lines of the response have been sent, a
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final line is sent, consisting of a termination octet (decimal code
046, ".") and a CRLF pair. If any line of the multi-line response
begins with the termination octet, the line is "byte-stuffed” by
pre-pending the termination octet to that line of the response.
Hence a multi-line response is terminated with the five octets
"CRLF.CRLF". When examining a multi-line response, the client
checks
to see if the line begins with the termination octet. 1f so and if
octets other than CRLF follow, the first octet of the line (the
termination octet) is stripped away. If so and if CRLF immediately
follows the termination character, then the response from the POP
server is ended and the line containing ".CRLF" is not considered

part of the multi-line response.

A STP session progresses through a number of states during its
lifetime. Once the TCP connection has been opened and the STP
server has sent the greeting, the session enters the ESTABLISH
state. In this state, the client must identify itself to the STP
server. Once the client has successfully done this, the server
acquires resources associated with the client. In this state, the
client requests actions on the part of the STP server. When the

client has issued the QUIT command, the session enters to CLOSED

C. Costa Standards Track [Page 3]
?
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state. In this state, the STP server releases any resources acquired
during the ESTABLISH state and says goodbye. The TCP connection
is

then closed.

A server MUST respond to an unrecognized, unimplemented, or

syntactically invalid command by responding with a negative status

indicator. A server MUST respond to a command issued when the

session is in an incorrect state by responding with a negative status

indicator. There is no general method for a client to distinguish

between a server which does not implement an optional command and
a

server which is unwilling or unable to process the command.

A STP server MAY have an inactivity autologout timer. Such a timer

MUST be of at least 10 minutes' duration. The receipt of any
command

from the client during that interval should suffice to reset the

autologout timer. When the timer expires, the session does NOT enter

the UPDATE state--the server should close the TCP connection
without

removing any messages or sending any response to the client.

4. The CLOSED State

All clients start in this state. This state indicates the creation of
the TCP connection between the Client and the STP Server.

5. The ESTABLISH State
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Once the TCP connection has been opened by a STP client, the STP
server issues a one line greeting. This can be any positive

response. An example might be:

S: +OK STP READY

The STP session is now in the ESTABLISH state. The client must

now identify and authenticate itself to the STP server. Two

possible mechanisms for doing this are described in this document,

the USER and PASS command combination. Both mechanisms are
described

later in this document.

Once the STP server has determined through the use of any

authentication command that the client should be given access to use

the smartTrace framework, the STP server then maintain a persistence

connection between the client and the Server. If the client gives the

SEARCH command the STP session either goes in the SEARCH state
or send

back an error message if the Server is busy.

C. Costa Standards Track [Page 4]
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After returning a negative status indicator, the server may close the
connection. If the server does not close the connection, the client
may either issue a new authentication command and start again, or the
client may issue the QUIT command. After the authentication is
verified the STP server send a unique number that represent the

session id.

USER <user name> <password>

Arguments:
User name that is represent the client name and the password

that match the username.

Restrictions:
may only be given in the ESTABLISH state after the STP
greeting.

Discussion:
To authenticate using the USER and PASS command
combination, the client must first issue the USER
command. If the STP server responds with a positive
status indicator ("+OK"), then the client has complete the
authentication phase, or the QUIT command to terminate the
STP session. If the STP server responds with a negative
status indicator ("-ERR") to the USER command, then the
client may either issue a new authentication command or may
issue the QUIT command.
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Possible Responses:
+OK session id

-ERR error no

Here is the summary for the QUIT command when used in the

ESTABLISH state:

QUIT

Arguments: none

Restrictions: none

Possible Responses:
+0OK

C. Costa Standards Track [Page 5]
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Examples:
C:QUIT
S: +OK Goodbye

Here is the summary of fully transaction in EST ABLISH state:

Examples:
S: +OK STP READY
C: USER <user name> <password>
S: +OK <SUID>

6. The SEARCH State

Once the client is establish the connection and authorized, he is in

ESTABLISH state. He could move to SEARCH state or CALCULATE
state by

Sending “SEARCH” or sending “+OK CALCULATE” message due
the broadcast

of the searcher, respectively. When the client is in SEARCH state he

should wait for an acknowledgment from the STP Server. Then he
waits

for the LCSS score.

If the client want to make a query using the SmartTrace Protocol
should send the query using the SEARCH command. The response
time of

the query is based on the process time of each client.

Here is the summary of fully transaction in SEARCH state:
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Examples:
C: SEARCH K <trajectory>
S: +OK <quid>
S: <quid> <LCSS score>

Arguments:
For the SEARCH command the searcher should send how many
trajectories he want to retrieve (K).

The search trajectory that it will be sends for calculations

Restrictions:
The client gets positive acknowledgement only if there is a
number of clients that are connected and greater than the

required number.

Discussion:
If the clients leave during the calculation the response

that will send it will be negative.
Possible Responses:

+0OK <quid>

-ERR <error number>

C. Costa Standards Track [Page 6]
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7. The CALCULATE State

When the client makes the query the STP Server to notify the
connected

clients to calculate the UB score and then the LCSS score.

Here is the summary of fully transaction in CALCULATE state:

Examples:
S: CALCULATE <quid> <searcher trajectory>
+OK CALCULATE
+0OK <quid> <UB score>
LCSS <quid>
+0OK <quid> <LCSS score>

Q2 0 0

Arguments:
Calculate command needs the quid of the searcher and the

searcher trajectory.

Restrictions:

may only be given in the CALCULATE state.

Discussion:
In this state the client just calculate values that are used
by the STP Server to find the most similar trajectory. The
client should use specific algorithms for the calculation so

the equality among the users is balanced.

Examples:
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C: +OK <quid> <UB score>
S: LCSS <quid>
C: +OK <quid> <LCSS score>

Restrictions:
The upper bound algorithm and LCSS algorithm should use the
correct parameter (e) so everyone have equivalent
calculations.

8. The RETRIEVE State

The searcher after the SEARCH state he can navigate to RETRIEVE

state.

Here is the summary of fully transaction in CALCULATE state:

C. Costa Standards Track [Page 7]
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Examples:
C: RETRIEVE <quid>
S: +OK <Trajectory>

Arguments:

RETRIEVE command needs the quid of the searcher.
Restrictions:

may only be given in the SEARCH state.
Discussion:

In this state the client just retrieve the set of top k-

trajectories that match with the query.

9. Scaling and Operational Considerations
Since the STP protocol is under developing in the future it will
Definitely have much more option that could be used to an
implementation of a STP server. The STP server can give information

about your of similar movement in a building with RSS similarity or

GPS similarity for wide uncovered area.

10. STP Command Summary

Minimal STP client Commands:
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USER <name> <pass> valid in the ESTABLISH state
QUIT

SEARCH <sid> valid in the SEARCH state
RETRIEVE <qid> valid in the RETRIEVE state

STP Server Commands:

CALCULATE <trajectory> valid in the CALCULATE state

LCSS <quid> valid in the CALCULATE state
STP Replies:
+0OK
-ERR
C. Costa Standards Track [Page 8]
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STP client Replies:

+0OK
-ERR

11. Example STP Session

S:Server started on costantinos-laptop with ip:/12.34.56.78
port :65000
Please give the minimum require number of clients at bottom of the

window

You gave wrong clients's number.
The default number (3) will be used

S:+OK READY

C: USER Daniel

S: +OK 6bb4d422-9a35-4fh9-925d-a1899e70d8cl

S:+OK READY

C: USER Christopher

S: +OK d4614054-552a-4664-872h-632327h4ec97

S:+OK READY

C: USER Lauren

S: +OK clc0da2c-fbba-425¢-910a-405063f853c1

C: SEARCH 00:1b:11:6a:18:0f,-66&00:0b:fd:4a:71:d2,-45&
00:0b:fd:4a:71:a2,-75&36:26:55:80b:65:9b,-77&00:0e:84:4b:0b: ff,-85&
00:0b:fd:4a:71:89,-85&00:0b:fd:f3:ab:56,-87&00:0e:84:4b:0b:c0,-87&
00:0b:fd:cd:91:28,-83&00:0b:fd:cd:91:30,-88&00:0b:fd:4a:71:d1,-89&

A-17



00:0b:fd:4a:71:95,-89&00:0e:84:4h:0bh:ec,-91&00:0b:fd:4a:71:ab,-

92&#&

00:1b:11:6a:18:0f,-55&00:0h:fd:4a:71:d2,-49&00:0b:fd:4a:71:a2,-74 &
00:0e:84:4b:0b:ff,-80&36:26:55:8b:65:9b,-83&00:0e:84:4b:0b:dc,-

89&

00:0b:fd:4a:71:b2,-89&00:0h:fd:4a:71:ce,-90&00:0b:fd:4a:71:ab,-91&

00:0b:fd:4a:71:95,-88#&

S: CALCULATE 41cf26ac-23bc-46ef-9f17-316f3cabedad
S: CALCULATE 41cf26ac-23bc-46ef-9f17-316f3cabedad

C: +OK CALCULATE

C: +OK CALCULATE

C: +OK quid 19.612499312202146

C: +OK quid 53.577678943323

S: 41cf26ac-23bc-46ef-9f17-316f3ca5edad

S: 41cf26ac-23bc-46ef-9f17-316f3ca5edad

C: +0OK quid 82.79329291006508
88&00:0b:fd:4a:71:d1

C: +0OK quid 57.02839552664549
49&00:0b:fd:4a:71:a2

C. Costa Standards Track
2
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11. Message Format

All messages transmitted during a STP session are assumed to conform
to the standard for the format of Internet text messages [RFC822].

It is important to note that the octet count for a message on the
server host may differ from the octet count assigned to that message
due to local conventions for designating end-of-line. Each point is
divide by a special character (e.g ‘&’,’#’) and the end of line with
the CRLF character.

12. Security Considerations

It is conjectured that use of the SUID and QUID provides origin

identification and replay protection for a STP session.

Further, note that as the length of the shared secret increases, so
does the difficulty of deriving it.

Servers that answer -ERR to the USER command are giving potential
attackers clues about which names are valid.
Use of the PASS command sends passwords in the clear over the

network.

Use of the RETRIEVE,SEARCH,CALCULATE commands sends data
in the clear
over the network.

Otherwise, security issues are not discussed in this memo.

C. Costa Standards Track [Page 10]
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Ca\Users\Costantinos\Desktop\codehSnartTraceCllent\sre\SaartTrace\apk\Androldil leBrowser . Java

_j‘
{C) Copyright University of Cyprus. 2m@-2811.

SmartTrace API

-
.
* Everslon i L.e

* gauthor : Costantlnos Costa{cosita.costantlnospgmall.com)

* Project Supervislon : Desetrls Zelnallpour (deelna@cs.ucy.ad.cy)
* Computer Sclence Department , Unlversity of Cyprus

.

-

o
patkage SEartTrace.spk;

import. Java.lo.Flle;
import java.utll.Arrayllst;
laport Java.utll.Llst;

import androld.app.LlsthActivity;
import androld.content.Context;
ieport androld.content. InTent;
import andreld.os.Bundle;

import androld.os.Environsent;
import androld.vlew.LayoutInf Later;
isport androld.view.Vies;

import androld.vles.ViewGroup;
isport adrold.wildget. ArcayAdapter;
import androld.wldget.Inagevies;
isport androld.wldiet.LinsarLayout;
leport androld.wldget.LlstView;
import androld.wldget. Textvies;
laport sndrold.wldget. Tosst;

public class Androldfllefromser sxtends Llstactivity (
Ji Enum For The Dlsplay Mode You Wamt
prlvate snum DISPLAYMODE {
ABSOLUTE, RELATIVE;
}

private final DISPLAYMODE displayMode = DISPLAYMODE ABSOLUTE;
Ji# ALL The Flles In The Trajectory

private List<strlngy directoryEntrles = new Arraylist<Strings();
prlvaté Flle currentDiredtory;

private Flle homeDirectory;

private Flle flle;

private Toast toast;

statlc boolean flagMalnOruifl = true;

EOverrlde

publlc vold onCreate(Bundle lcicle) {
super . onCreate(lclcle);
44 THE SAME TOAST AS THE PREVIOUS
toast = Toast.makeText{Androldfllefrowser.thls, =%, Toast.LENGTH_LONG);
View TextView = Toast.getviewl);
LinearLayout lay = new LinearLayout{dndroldfllefrowser.this);
lay.setOrlentatlon{LinearLayout. HORTZONTAL) ;
Imapevien view = new Ieageview(Androldfllefronser.this);
view, setImageResource(R. drawable, lnfa);
Loy . addvlew{vies);
Lay . addview] textView);
toast. setvies{lay);
A BROWSE TO HOME DIRECTORY THAT WAS SAVE BEFORE
browseToHome () ;

¥

£ This Functlon Browses To The Boot-Dlrectory OF The Flle-System.
private vold browseToHome() {
1f (flagealnOrwlfl)
currentDirectory = new Flle{makePath{Malnactivity. custllePath));
elie
currentDlrectory = new File(makerathi{wlfiGraph.cust LlePath));

118
111
112
113
114
115
116
117
118
119
128
121
122
13
144
125
146
127
18
129
132
131
132
133

135
136
13
138
139
142
141
1ai
143
144
145
146
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LF {cwrrentDirectory == null || LsMownt(})
currentDirectory = new Flle{®/*};

homelirectory = currentDirectory. getabsoluteflle():

toast. setText{"vou will browse from directory :\n™ + homeDirectory. petAbsolutefllef});
toast. show();

browseTolcurrentDirectory) s

¥

Ff check that the sdcard ls scunted
statlc publlc boolean LsMount{}) {
String sTate = Environsent.geTExternalStoragestate();
If (Emwironment.MEDIA_WMOUNTED.equals{state)) {
FRtUrn True;

1
return falie;

private String makePath{Strlng path] {
Lf {path.length{) == &) {
return */=;

¥

Flle check = new Flle{path);

1F (lcheck.exists())
return =/7;

}

Lf (ehick. Lsbirectory(])
return path;

wlie {
return check.getParenti);

}

/7 This Functlon Browses Up One Level According To The Fleld:
£ Current directory

private vold browseTo{flnal Flle ablrectory)
1f {aDlrectory. isDirectory())
this.currentblrectory = ablrectory;
flll{aDirectory. ListFiles());
b oelse |
toast. setText{“Browse...");
Toast. show(]:

¥

private vold FLLI{File[] flles) {
this.directoryEntries. clear();
A Add the "= == “home directory”
/i And the ®.." == "Up one level'
thls.dlrectoryEntries. add{getString(R.string.honelir));
Lf (this.currentDlrectory.getParent() |= null)
this.directoryintrles. add{getString(R. string. parenthlir));
sulteh {(this.displayMode) {
Case ABSOLUTE:
for (Flle file : flles) {
this. directoryintries. add{ File. petabsolutePath(])):
}

break;
case RELATIVE: (f On relatlve Mode, we have to add the current-path to
/i the beginning
int currentPathStringlenght = this.currentDlirectory. getabsolutefathy). length{);
for (File file @ flles) {
this.directoryEntrles
cadd({flle. getabsolutePathl) . substring{currentPathstringlenght)):

1
break;
¥

Mytustomadapter directoryllst = new MyCustomadapter{thls, R.layout.flle_row,
this. directoryintries);



147
148
14%
158
151
154
153

155
158
157
158
159
lad
1% ]
162
163
bl
165
L]
167
158
165
im8
) |
172
173
174
175
176
177
178
179
188
181
134
133
184
135
185
187
183
183
199
191
192
193
a4
195
9%
97
153
194

281
didd
F ]
284
425

287
L83
289
418
411
212
413
414
215
216
217
18
219
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this.setllstAdapter{directoryiist);
¥

Eoverride
protected vold onlistitenClick(iistview 1, View v, Lot positlon, long 1d) (
4 TODO Aute-generated method stub
flle = niw Flle{directoryEntrles.get{position));
1F (flle.lsDlrectory(})
if (flle.canRead{}) {
fd Two Cases : If The Item Is The ".." Or ".°
if (flle.gethamel ). equals{getString{R.string.pacentDir)]) {
browieTol currentDlredtory. getParentFlle());
b else 1F (flle.getName( ). equals{getString(R.string.homeDlr))) |
browseTol hoseDirectory)
b oelse
browieTo{file);
b wlse {
Intent 1 = new Intent{AndroldFlleBrowser.this, Permision.class);
startActivity(l);

#lie
Stop();

super.onllstitesClick(l, v, positlon, 1d};
}

vold Step(} (
1f {flagMalnOrwlfl)
EdltTextBrowser. txb. setText{ flle. getabsolutePath{));
elie
widltTextBrowser. txb.setText{file. getabsolutePath{)};
flagMalnOrulfl = true;
finish();
}

4 Publle Inner Class Which Help Me To Put Png Image For Each File That Is
it Olfferent Type
public class MyCustomfdaprer extends Arrayhdapter<Strings {

ListeStringd myllst;

public MyCustomAdapTer(CONtext ContexNt, Int TeNtVlewResourceld, LLsm<Strings objects) |

super{ context, TextViewResourield, objects);

myLlst = objects;

£ 1000 Auto-generated constructor stub
¥
BOverride

publlc vlew getView(int position, Wlew convertVlew, ViewGroup parent) (

£ TODD Auto-generated seThod stub

£ super. getView{position, convertVlew, parent);

View row = convertvlew;

A Check IF Row Is Nwll

if (row == null) {
S Make New Layowtlnflates
LayoutInflater vl = (LaycutInflater) getSystesService({Comtext.LAYOUT _INFLATER_SERVICE);
row = wl.inflate{R.layowt.flle_row, parent, Falie);

}

TextView label = (Textview) row.flndviewById{R.1d.flle);

String stringflle = myLlst.get{position).tostring();

£ Change The Sy=bol OF The Home Directory

Lf (seringflle.equals{getitring(f.string.honeDlir])))
label.setText("~");

elie
label.setText{stringFlle);

File Flle = new Flle{stringFlle):
ImageView leon = (Imageview) row. flndviewByld(R.ld.icon);
L1f (flle.lsDlrectory(})

Leon. setImageResourde(R. drawable. dirsctory);

228
&1
444
#43
Ez4
&d%
226
227
Zia
229
£3a
23
232
£33
&34
235
236
237
238
239
48
241
243
M3
L
245
246
247
248

258
51
it
53

55
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elie
leon. setInageResource(FindOrawable{stringfFlle));
return Fow;
¥

ff Find The Right Icom For Each Flle Type
private int FladDrawable{String file) {
LF (File.endsWith({™.txt")) {
return K.drawable.txt;
} else Uf {Flle endsiivh{™.pdf"1}) {
return R, drawable . pdf;
b else IF (File.endsWlth{=.apk™}) {
return B, drawable, apk;
b else ¥ (Flle.endshith{".png") || flle.endsWblth{".gif"}} (
return R.drawable.pag:
else IF (Fflle.endsWith{®.glf"}) {
return B.drawable. glf;
else L (Flle.endshith({”.Jpg™)) {
return B.drawable. jpg;
else IF (flle.endsiith{*.rar"}) {
return B.drawable.rar;
elee IF {file.endsnlith{®.21p"}) |
return R.drawable.zip;
else LF (File endsWith{®.gz"}) {
return R.drawable.gi;
else Lf (Flle endsilith{”.=p3~) || file.endsulth{*.wav") || flle.endsuith{".amp=}) {
return B.drawable. sound;
else LFf (Flle.endswith(*.=pa®) || flle.endsulth{®.avi®) || file.emndsuith{®.flv=}) {
return R.drawable.wideo;
1 else
return B.drawable TxT;
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{C) Copyright University of Cyprus. Zm@-2811.

SmartTrace Server AP

-
.
* Everslon i L.e

* gauthor : Costantlnos Costa{cosita.costantlnospgmall.com)

* Project Supervislon : Desetrls Zelnallpour (deelna@cs.ucy.ad.cy)
* Computer Sclence Department , Unlversity of Cyprus

.

-

')
patkage cL.UCy.B0.0Y5

import Java. lo.Buf Féredheadsr;
Amport java.lo.Bufféreddriter;
laport jowd. lo.CatalutputStrean;
import jowa.lo.Flle;

isport java.lo.Fllefeader;
import java.lo.lOExceptlon;
ieport Java. lo. Inpurstreas;
import favh, 1o, InputStressResder;
ieport jJava. lo.CutputStrean;
import Java.net.Socket;

isport java.utll.Arrayllst;
import androld.content. Context;
isport androld.os.Handler;
import androld.os.Message;
import androld.wldget.Toadt;

publlc class Centralizefonnect extends Thread (

enu= state
CLOSED, ESTABLISH, CALCULATE, SEARCH, RETRIEVE;
¥

myPolnt[] trajectory = null;

private Flle lnFile = null;

Buf FeredReader reader = null;

Toast TOAsT)

private Bufferedwriter writer = null;
private Datadutputstrean out;

private BufferedReader Ln;

private String serverfddress = new Strlng);
private String epillon = new Stringl):
private String usr = new String();

private Secket conmectlon = null;

private String CllentTRAD;

private double less;

private String 55105

private String QUIG;

private Strilng LOG;

private String INFILE;

String host = new String();

String buf = new Stelng();

steing[] traj = null;

InputSTrean InSTress = null;

TutputStrean outStréas = null;

private STring piw = =°;

private String LCSS;

private int port = G5888;

private String serverfort = “65808%;
private ArrayllstemyPolnty CllentTrajectory= new ArrayllstomyPolnts();
private Arrayllst<myPolnty ServerTrajectory;
statle state curState = state.CLOSED;

statle Handler messagetandler;

private String rePREFIN(String =msg) {

steing[] sare = msg.splic(® *);

string tesp = new String();

for {(int L = 1; 1 < sArr. length; Les)
temp += sArr(l) + " %

FRTUM TEmp)

33
24
25

By

Ba

&9

an

a1

22

a3

a4

25

a6

a7

a5

53
188
121
18
123
1ad
18%
186
127
128
189
118
111
112
113
11a
11%
116
1y
1a
118
128
121
123
18
124
135
126
1ir
1:8
129
138
15
132
133
134
135
135
137
138
139
148
141
1ag
143
T
145
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i
'

}
f£f FUNCTION FOR THE MESSAGES

statle public vold Send(5trlng mip, OutputStresn out) throws I0Exceptlon {

eut.uritel(nsg + Messages.CRLF).getBytes());
out. Flush(};

CentrallzeConnect{Context ¢, boolean flag, String wsername, Strimg port, String lp, String log,

string in,
String e} {
[ S#T usernane
SEartTraceThreaded. tXtMig. SetText("Trylng To Connect To = + Ip + "1°
+ part);
WP = USECNGNE
serverAddress = lp;
serverPort = port;
epsllon = e
LoG=1og;
INFILE=in;

f£f READ FROM FILE

readfroaf L1el);

£ laltlalized the sessage handler for the meiiages from the thread
messagetandler = new Handler{) {

publis vold handleMesiage{Mesiage nig) {

super, hand leMessage(nsg);

Reiidfe Bigl = new MeSsage();

sultch {(msg.argl) {

{f These means that the cllenT want To usé imartirace search
Jf We create new thread so the SUT doesn’t block

case Messages. SEARCH:

A4 TODD Auto-generated method stub
1F {icurState. equalifstate ESTARLISH)) {
swltch {curState) {
case CALCULATE:
migl.argl = Messages.STATECAL;
break;
case SEARCH:
asgl.argl = Messages.STATESER;
break;
case RETRIEVE:
nigl.argl = Messages.STATERET;
break;

default:
migl.argl = Messages.SERVER_ERR;
break;

1

return;

try |

Send(("SEARCH = « SmartTraceThreaded.park + = = + 551D
# ™ " ¢ CllentTRAD), out);

I catch {I0Exception &) {

A send a massage to maln thread

SmartTraceThreaded. terminal += “Client send : SEARCH =
# 5510 « = Client TRAJECTORY \n=;

A wrlte everything to the transaction string

synchronlzed (SmartTraceThreaded. terainal) |

SmartTraceThreaded. teralnal += "Cllent send @ SEARCH *
# 5510 + ® Client TRAJECTORY \n®;

¥

break;
case Messages.QUIT:
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148 Lf {connection == null) {

147 £ appllose();

144 FeTurn;

149 }

158 oy

151 Send("QUIT", owt);

152 connectlon. closel);

153 } cateh {(ICException &)

154 £ 1000 Auto-generated catch block
155 e.printSrtackTracel);

156

157 synchronlzed (S=artTraceThreaded, terminal) |
158 SaartTrateThreaded. taralnal += "Cllent fend : QUIT \n";
159

1t }

161 appClose();

182 return;

163

1% | default:

165

166 break;

157 }

163

169 }

178 ¥

171 this. setUncaught Except LonHandler{new UncaughtExcept lonHandler(} {
172

173 goverride

174 publle vold uncaughtixceptlon]{ Thread thread, Throwable ex) {
175 A 1000 Arto-generated method stub

1M

e N SmartTraceThreaded, txtMig. setText{S=artTraceThreaded. terninal ) ;
178

179 Hi

138 }

181

a2 publle vold run{) (

183

184 £ Just connect to the server

185 serverConnect();

135 }

187

188 {f functlon for the ESTABLISHM STATE

189 private boolean ESTABLISH() throws I0Exceptlon {

158 CurState = state. ESTABLISH;

191 /f GET THE +0® READY FROM SERVER

192 buf = In.resdiine]);

123 SmartTraceThreaded. ternlnal += “Server Response: = + buf + "\n";
194 Ji wWalt For Proceeding

195 /i Get The Sesslon I1d

196 buf = "USER " + usr + " ® + piw;

187 Ji SEND A +OR REPLY and user-nasze TO SEAVER

198 Send{buf, out);

199 SmartTraceThreaded. terslnal += "Client Send: = + buf + "\n";
e A/ GET THE +0K or -ERR FROM SERVER

221 bul = Im.resdline();

2l SsartTrace Threaded. Teralnal += "Server Redponie: = + buf + "\n";
283 1F (buf . startsWith("+0K")) {

FEY] A4 Set SesslonlD

225 S510 = rePREFIX(bUf);
86 return true;

287 }

eg return false;

289

118 }

411

212 Jf Fumctlon For the SEARCH STATE
43 private boolean SEARCH{) throws I10Exception {

14 CurState = $Tate.SEARCH;

115 J§ Read The Message To Contlnue

216 szartTraceThreaded. terainal += "Server Responde: = + buf + "\n";
17 f set SesslonlD

218 QUID = FEPREFIX{bUF);

213
]
£41
s
213
&da
225
26
237
228
£29
25a
21
232
233

235
235
Z37
23g
£33
248
241
o
243
244
245
246
247
248
243
58
251
i%d
353

55
256
57
258
59
268
261
261
263
64
165
i1
67
68
269
e
Pl |
FEF]
Pl ]
74
27%
76
+TH]
)
79
2880
231
b1 H
283
- ]
285
288
a7
88
289
298
291
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fi Read The Mesiage To Contlnue
buf = ln.readline();
synchronlzed {SsartTraceThreaded. teralnal) |
SmartTraceThreaded. termlnal = “Server Reiponie: = + buf + “\n®;

¥

Lf (buf.contalns("Goodbys=))
return falie;

LESS = raPREFIE(buf);

return true;

/¢ Function For the CALCULATE STATE

private boolean CALCULATE() throws I0Exception {

1f (!buf.startsHith{"CALCULATE™))
FETUCA TrUe;

CurState = state.CALCULATE;

synchronlzed (SsartTraceThreaded.teralinal) {
SeartTraceThreaded terninal +s “Server Response: =

+ “CALCULATE queryTrajectory™ + *\n";

Hi toast.show(};

Try |
QUIR = buf.split(® ")[1];

b catch (Exception e} |
ff T000: handle exception
raturn false;

¥

String query = rEPREFIX{buf);

buf = “+DK CALCULATE®;

send{buf, owt);

synchronlzed (SmartTraceThreaded.terslnal) {
SmartTraceThoeaded terminal o« "Cllent send :® « buf + “Wn";

}

ff split the polnts

traj = query.splle{*\t*};

if (traj == null} {
comnectlon. close(];
rEturn True;

}

[i ServerTrajectory = new ArrayblstemyPolnts();

/i String[] teppnt;
ff for (imt ] = 8; J ¢« traj.length; Jee) {
H teppnt = traj[i].split(” ");
'L /f synchronized (S=artTraceThreaded.terninal) (
' {1 SmartTraceThreaded.terminal += traj[i] + "\n";
' i}
" if (teppnt I= null)
i
i 1f (t=ppnt.length > 1)
i try {
i ServerTrajectory. add{new myPolnt{Double
i Jparselouble{teppat (8]}, Double
I -parsebouble{tmppnt(1]3]);
I CllentTrajectory. add{new syPolnt{Double
i -parsebouble{toppnt (8]}, Double
" -parselouble{tepprt(1]3]);
It } cateh (Exception &) {
' A4 T0D0: handle exceptlon
' continue;
' 1
WY

£ CALCULATE THE UB

£ SEND THE UB TD SERVER

double eps = 8.1;

try {

eps = Double. parseboublef{epslion);
b catch (Exception &) {
Jf T000: handle exception

}
/i Send the whole Trajectory to the server
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292 buf = "+0K " + QUID + = *

233 + CllentTRAJ;

i Send{buf, out);

29% synchronlzed (SsartTraceThreaded. ternlnal) |

1946 smartTraceThreaded. ternlnal += “Client semd 1" & buf + "\n";
97 ¥
298 S walt for the Servér to send “LCSS® OR “CLOSE"

253 ff buf = ln.readline();

j@a fi synchronlzed (SsartTraceThreaded.tecnmlnal) {

| smartTraceThreaded. terminal +» "Server Hesponse: = « buf + ".%\n";
wi fr )

B3 S J/ TF LCSS SEMD THE Coordinates[] ARRAY

124 S LF (buf.sTartselth(LCSs"))

s J1 synchrenlzed (SmartTraceThreaded.termlnal) |

s 1 SeartTraceThresded. termalnal += "Calculate LCCS and fend IT To server...\n";
w7 }

LEE less = mobllelC5s. LCSS(ServerTrajectory, CllentTrajectory, epi);
L CllentTRA] = =";

e ff for (Int 1 = 8; 1 ¢« ClientTrajectory.size(); Lee) {

ERE R CllentTRAD += CllentTrajectory.get{l).getX() « = =

nz M + CllentTrajectory.get{l).gety(} + “\t";

313/ }

114 fJ}

315 J7 buf = "+08 = + QUID + ® " ¢« Lless + ® " + ClientTHAD;

6 M Send{buf, out);

r J synchronlzed (SmartTraceThreaded.ternlnal) |

LR E SmartTraceThreaded. termlnal += “Cllent Send :° + buf + “\n";
ne M }

e o}

il Tetum Trive;

L FF]

123 }

324

115 ¢ Functlon For the CALCULATE STATE

326 private boolean RETRIEVE() throws IOEnception {

LFE CurState = state RETRIEVE;

iz 4 send RETRIEVE mesiage To the server

129 Send{"RETRIEVE * + QUID, out);

138 SmartTraceThreaded. teralnal += "Client send :® + "RETRIEVE®™ + "\n";
131 buf = In.readline]);

332 AF {Ibuf.startsWith(®+«0R")}

333 rETUrn True;

LE ] buf = rePREFIN(bUT);

135 SmartTraceThreaded. teralnal += “Server response @ [® « buf.split{™\t")

336 + "1\
i3r retum trise;
i3

339 ¥

g

11 [/ Connect to server to use the upper bound
2 private vold serverConnect() {

M3

344 try

345 A ACCEPT FROM SERVER

a5 host = serveriddress;

347 try {

LEE] Pert = Integer. parielnt{serverfort);

9 } cateh (Exceptlon &) {

58 £ TOD: handle exception

51 port = B8;

352 }

L3 connectlon = new Socket{host, port);

354 synchronlzed (SmartTraceThreaded.teralnal)
355 SmartTraceThreaded. termlnal «= “Socket created.‘\nlonnecting to server on =
156 + host # "...\n";

5T

is8

159 A INITIALIZE THE IN AND OUT STREAMS

it InStrean » conmectlon. getInputStreani);

351 In = new Bufferedieader{nes InputstreasReader(instrean));
382 CULSTrean = connection. getOutputstreas();
353 cut = new DatalutputStreas{outStrean);

354 } cateh (ICExceptlon &) {

CihUsers\Costantinos \Deiktop\ code Saart Trace Threaded\ s e e \uep\ac ey \ Central Lzefonnec T, Java

85 /S
366
In?
368
369
ire
in
37 A
373
374
375
376
177
ire
373
358
ia
3w /Y
383
EER]
385
1
ar
388
389 f/
L1
391
39
333
s
395
({1
¥a7
308
393
Aga
aa1
aad
483
daa
45
aRe
a7
Aed
423
a1e
411
412
413
dia
415
416
417
418
419
428
421
e FF
423
L
425
Aif
427
418
429
ain
431
432
433
aia
435
436
a7

SeartTraceThreaded, tutHsg . setText{SuartTraceThreaded  teralnal ) ;
F‘i‘tll‘ll;
}
JF mrerrrsnsmsssssssnssrn s s s e EGTABLISH-STATE = s rormsmrnsssssnmsssssssn s s s nmmmmmn
Ty
Af 1 the ESTABLISH-STATE Ls wrong
Lf (1ESTABLISH())
SeartTraceThreaded. TxtHig . setTent{Ssart TraceThreaded . terainal )3
appClose();
FETUMR;
¥
} catch (10Exception e) {
synchronlzed (SeartTraceThreaded, terainal) {
SmartTraceThreaded. terainal += “Error Comnectlon: *
+ B.petMessage!);
}
appClose])
SmartTraceThreaded txtMsg. setText({SnartTraceThreaded . teralinal };
FETUCR;
}
B - 1 | - 3 1
boolean once=trus;

while {once) {

once=false;

£ the thread 15 send a search query

/f and the server answer wlth an +0€ or -ERR message

curState = state.ESTABLISHD

try

buf » in.readiine();

b catch {I0fxception e) {

synchronized (SmartTraceThreaded.terainal) {
SmartTraceThreaded. teralnal += “frror Commectlon: =

+ e geTHessage():

A toast.show();

break;
;

F 7 SIS T 1 | AT 1 1) | A ———
1f (buf,startseith{=s0K*}) {

1f (buf.contains{ “Goodbye™1) (
SartTraceThreaded, ternlnal += "\n«0K Goodbye'\n®;

break;

}

try |
IF {!SEARCH{])
break;

b catch (I0fxception &) {
synihronlied (SmartTraceThreaded. ternlnal) {
SmartTraceThreaded. teralnal += "Error Connectlon: =
* e getMesiage();
/4 toast.show();
}

break;
b A end ey
try {
IF (IRETRIEVE())
I cateh (I0Exception e)
synchronized (SsartTraceThreaded. tecninal) {
SmartTraceThreaded. teralnal += "Error Conmectlom:
* e petHessage]];
A toast.shou();
1
bréak;
} 47 end try
Jf search Done;
continue;

I else LF (bof.startsuith{*-eRR*)) {
Mesiage migl = Aew Mesiage();
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A3 msgl.acgl = Messages.SERVER_ERR;

439 try

a4 sigl.argd = Integer. parselnt({buf. splle(= =)[1]);

441 } catch (Exception e) |

442 £ TODO: handle exception

443 migl.argd = @5

444 1

445 SmartTraceThreaded. terainal «= "Server Busy\nPlease try agaln®™;

445 contloue;

447 }

443 Fr

443 S e e LT
58 F | ettt ateetutesk kol bttt bbbt CALCULATE - S AT o s s e e s b s i e e s S A T s s s
451 try

52 1F (ICALCULATE())

451 break;

454 } cotch (I0Exceptlon e) {

A%3 synchronlzed (SsartTraceThreaded. teralnal) {

456 SmartTraceThreaded. terninal += “Error Connectlon: =

457 + #.getMessagel();

458 £ ToasT.show();

459 ¥

AGR break;

451 } 4 end Try

F %) Hf meesssssnssssnsssnensnrarnesn enCALCULATE =STATE s snrarassrssarssssrsnssnssssssnnsnrasnnnns
A53

454 H{ end whlle

455

466 S ELSE CLOSE THE PROGRAM
67 S ending and closing the appllication

468 try |

459 connectlon.closel);

arm synchronlzed (SmartTraceThreaded.terslnal) |

471 SeartTraceThreaded. terninal += “Done. \nlonnection closed.\n®;
472 /4 toast.show();

473 }

474 } catch (I0Exception e) (

478 synchronlzed (SsartTraceThreaded.terslnal) {

47e SsartTraceThreaded. terminal += "Error Conne<tlon: ®

4t + wopetMessage(];

A7TH £ toast.show();

ara }

488 appllose();

an 1 SmartTraceThreaded, tutMsg. setText{Smart TraceThreaded. ternlnal);
s FETUrn;

A3 T AF end Try
Atd ) SmartTraceThreaded. txtMsg. setText{SmartTraceThreaded. tersinal ) ;

AR5 retum;
A%

a7 1

AsH

485 f ol

A% 4

a1 7

A% vold appClose() {
aai 4 ending and closing the application

434 try (

495 connectlon. close();

495 I tateh (I0Exceptlon &) |

437

458 }

a9

S8 vold readFromflle() {

se1 CllemTrajectory.clear();

9 CllentTRAD = ="

B3 A pet the Latltude from flle and store 1T to an array
S try |

585 Stelng 1lne;

Sl String[] tesp;

SET =yPolnt tesppolnt;

S8 inFile = niw FLL&(INFILE);

S89 reader = new Bufferedieader{new Fllefeader(infile)};

cie inT L o= 8

525
526
27
538
529
53
531
532
533
534
535
536
537
538
539
Sl
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while ({ilne = reader.readiine()) != null) {

teop = Lline.split{™\t*);

tesppolnt = new syPolat{Double.parselouble(tenp[B]),
Double.parsebouble{tesp[1]}):

ClientTrajectory. add(te=ppolat];

CLIsntTRAD += CllentTrajectory.gev(l).getx{) » = =
+ ClientTrajectory. get{les ). getvi) + =\t";

i

b cateh (Exceprion e} {
synchronlied (SmartTraceThreaded.terninal) {
SmartTraceThreaded . terninal += "Exceptlon while reading from flle:n”
+ B PEtMeiage();

}

try |
reader.close();
 cateh {(10Exception e} {
£ T000 Auto-gensrated catch block
synchronlzed (SmartTraceThreaded.terainal) |
SeartTraceThreaded. teralnal += “Exdééptlon while closlng flleiin®
+ e, getHessagel);
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Ci\Users\Costantlnos\Desktop\code\Centrallze Server\sre\Cllent. java

_j‘
{C} Copyright University of Cyprus. Zme-2@11.

Centrallze Server AP

-
.
* Everslon i o1.e

* gauthor : Costantlnos Costa(<osta.costantlnosPgmall.cos)

* Project Supervislon : Desetrls Felnalipour ([deelna@cs.ucy.ad.cy)
* Computer Sclence Department , Unlversity of Cyprus

.

-

=)

ieport java. lo.Buf feredfeader;
import jJava. lo.DatalutputSireas;
Amport java.lo.I0Exceptlon;

lagort java. lo. InputStreasheader;
import java. lo.OutputStrean;

Isport java.net.Socket;

import java.net.UnknowndostExceptlon;
ieport java.utll.<;

publlc class Cllent

statle String arriase(] = { “Mlchael®, “Christopher™, “"Matthew®, "Joshua®, "Andrew”, "Dawid®,
“lustin®, “Daniel®, “lames®, "Robert®, “John®, “loseph®, “Ryan®, “Nlcholas®,
“lonathan™, "Willlam™, "Bramndon”, “Anthony™, "Kevin®, "Eric™, "Jessica”, “Ashley”,
“Amanda”, "Sarsht, "Jennifer®, “Erlttany", “Stephanie”, “Sasanths®, “Nlcole®,
"Elizabeth®, “Lauren®, “Megan®, "Tiffany", “Heather™, “Amber®, “Mellssa®, “Danielle®,
“Emlly®, “Rachel®, “Eayla® };

private stetlc flnal String CALF = "\r'n";

statlc Bufferedfeader in;

static Bufferedheader console;

static DatafutputStreas out;

Socket socket;

Statle publlc vold Send(String sig, CutputStress out) throws I0Exceptlon {
ot wrlte{(msg + CALF).getBytes{));
out. flush{);

}

Cllent{String lp) throws UnknownHostExceptlon, I0Exceptlon {
secket = new Socket{lp, 8030);

in = new Buffersdieader{nes InputitreasReader(socket. getinputStrean()});
console = niw Buf feredieader(new InputStreasReader{Systen. ln));
out = new DatalutputStreas(socket. getOutputStrean());

}

public static vold main{String(] args) (
try {
Random r = néw Hondom();

LFf {args.length » @)

new Client{args{@]);
else

new Client(127.08.8.1%);

String sessage = In,readlinel);
Systes.out.print{“Hecelve @ ");
Systes,out.printin(message);
Systes.out.print{“Enter response: *);
String response = "USER " + arridase[r.nextInt(arriase_ length)];// console.readiline()
P
f§ sy
Systes, out, printin{response);
Send{response, out);
Lf {response.equals{"QuUIT®))
rETUrn;
mesiafe = ln.readline(};
Systes, out. print{“Recelve @ )3
Systes.out.println(meisage);
while (True} {
Systes. out.print({"Do you want to search [w/n]: =);

96

128
181
182
183
1e4
1985
]
187
128
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reiponse = console.readlinel);

Lf {lresponse.equals{®y") && !response.equals{®\n®})
cont Laue;

System.out.print{“Enter response: *);

response = “SEARCH 1 2ht2 yed S\t™;//

Systes,out. println{response);

Send{response, out);

message = In.readilne{);
System.out.print{*"Recelve : *};
System.out.printin{sessage);
Lf (message.startsWith{"-ERR~})

continde;
message = In.readiine{) :
Systes.out.print{“Recelve : ");
System.out.printin{=essage);
System.oul. print{“0o you want to RETRIEVE [w/a]: *)i
response = coniole.readline() ;

LF {Iresponse.equals{®y" 8% Iresponse.equals{®\n®)) {
Send{“ND RETRIEVE™, out);

contlnue;
b oelse {
Send{ "RETRIEVE", out);
ressage = In.readLine();
Systen.out.println{“Recelve @ = + Besiage);

1
b cateh (I0Exceptlon &) {
e.printitackTrace();
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i
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.
"
.
L
-
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-

)

{C) Copyright University of Cyprus. Zm@-2811.

Centrallze Server AP

Everslon H
Bauthor @ Costantlngs Costafcoita.lostantlnospgmall.com)

Project Supervislon : Desetrls Zelnallpour (deelnafics.ucy.ad.cy)
Computer Sclence Department , Unlversity of Cyprus

Leport fava, lo.BufferedReader;
leport java. lo.DatalutputStrean;
import Java. lo.I0ExCepTlon;

Amport java.lo.InputStreasReader;
laport jowa. lo.OutputStreas;

import java.net.Socket;

Isport java.net.UnknosnHostExceptlon;
import java.utll.®;

publlc clais CllentConmect {

private statlc flnal String CALF = "\rin®";

statlc String archame[] = { “Michael®, “Chrlstopher®, "Matthew®, “Joshua®, “Andrew®, “David®,
“lustin®, “Danlel®, “James”, "Robert”, “lohn”, “Joseph™, “Kyan", “Nlcholas®,
"lonsthen™, “Willlas™, "Brandon”, “Anthony™, “Kevin®, "Eric™, “Jesslca™, “Ashley™,
“amanda®, "sarah®, “Jenndfer®, “grittany®, “Stephanle®, “Sanantha®, “Micole®,
“Ellzabeth™, “Lauren™, “Mégan®, “TLFfany™, “Heather™, “Asber™, “Mellssa®, "Danlelle”,
"Emily”, "Rachel®, “"Fayla® };

atatle BufferedReader in;

statle Bufferedfeader console;

statlc DatafutputStreas out;

Socket socket;

statle publlc vold Send(String mig, QutputStress out) throws ICException {
oit. wrlte{(msg + CHLF).getBytes{));
out. flush{};

}

CllentConnect{String lp) throws UnknowntostExceptlon, I0Exceptlon {
soecket = new Socket(lp, 3288);

in = new Bufferedfeader(new InputStreasheadersocket.getinputsStrean(}));
console = néw BufferedResder(new InpurStreasReader(Systen.ln));
out = new DatalutputStreas(socket. getOutputstrean());

}

publle static vold main{string(] args) (
try |

Randos r = new Random();
1If {args.length > 8)

new CllentConnect{args[R]);
else

new ClientConnect(®127.0.8.1%);
Systes.out.print{“Recelve : ");
String message = ln.readline();

Systes,out.printlni{message);
Systes.out.print{“Enter response: “);
String response = "USER " » arriase[r.nextInt{arciase_length)];// console.resdiine()
P
f§ TnTy
Systes,out, printin{response);
Send{response, out);
1f (response.equals{=QUIT®}))
PETUrNG
messafe = ln.readline(} ;
Systes,out. printi "Recelve @ *);
Systes.out.println({meisage);
while (True)
mesiafe = Ln.readling() ;

96
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System,out.print{"Recelve for SEARCH: ");
System.out.printin{message);

fi Lf{response. starTsWith{ "RETRIEVE™) }{
Fi response = "1 2\t3 41/ Upper Bound
£ Systes_put.printlngresponse);

A out,printingresponse)

i

[

Syitem.out.print{ "Enter responie: *);
response = “«0K CALCULATE®;//
System,out.println{response];
Send{reiponie, out);
Systes.out.print{“Enter response: *);
responie = coniole.readline]):
I {Iresponse.equals{™QUIT"})

rediponse = “+0K quid * + response;// Upper Bound
Systen.out. println{response) ;
Send{response, out);
Lf (response.equals{"QUIT"})

rETUrn;
sesiage = La.readline(]);
System,out.print{*Recelve : *};
System.out.printla{eessage);
If (message.startshith{ CLOSE®)}

cont inue;

System,out.print{“Enter response: =);
reiponie = coniole.readline]) ;
If (lresponse.equals{"QUIT"))
response = "+0K quid " » response « = 1 2\t3 4°;/7 less
Systes,out. printlo{reiponie) ;
Send{response, out);
If {response.equals( QuIT))
FETUCR;

1
} cateh (I0Exception &) {
e.printStackTrace();
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1.4

i * {C) Copyright Unlverslity of Cyprus. Ze1@-2@11.

3 L

4 * Centrallze Server AP]

5

5 * Everslon i 1R

7 ¢ gauthor : Costantinos Costalcosta.coitantinosPgsall.com)
& ¢ Project Superviilon : Desetris Zelnallpour {drelna@cs.ucy.ac.cy)
G * Computer Sclence Department , Undversity of Cyprus

wm

&

Y

13 1eport Java.swt.Color]

14 lepert javax.swlng.ITextPane;

15 1sport Javas. swing. Text. AtUrlbuteSet;

16 lmport java. swing. text.Si=pleAttributeSst;
17 ieport Javas.swlng.text.Stylelonitants;

1% Import javac. swing.text.styleContext;

19

2@ public class ColorPane extends JTextPane {

21

22 f oing

a3 s

24 -

25 private statle flnal long serlalVersionUID = IL;

ki)

a7

48

29

1] public wvold append(Color ¢, String s) ( J/ better

1 £ impleméntatlion- -uses
L H i Stylefontest

id this. setEditable{true);

14 StyleContext s = StyleContext.getDefauliStylelontext();

5 ArtributeSet aset = sf.addattribute{SispleAttributeSer.EMPTY, StyleConstants.Foreground, o)}
%

37 Int lén = getOocument().getlengthi); // same value as

15 fi getText().length(];

b ] setCaretPositlon(len); // place caret at the end (with no selectlion)
48 setCharacterAtoributes{aset, false);

a1 replaceSelectlion(s); 7/ there ls mo selectlon, 5o lnserts at caret
ai this.setEdltable{false);

43 1

L]
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* (C) Copyright Unlversity of Cyprus. 2e18-2@11.
L

* Centrallae Server AP

* Everslon : 1.8

* gauthor : Costantlnos Costa(costa.cositantinospgmall.com)

* Project Supervislon : Demetris Zelnalipour (dielnacs.ucy.ac.cy)
* Cooputer Sclence Department , Unlversity of Cyprus

.

»
-
€lass Consumer lmplesents Runnable {

public vold run() {
synchrenlzed (concurrency.NAME) |
while (concurrency.RAME < Se@d) (

CONLUrrency ., NAME s+

1
class Producer leplements Funnable |

publlc vold run(}
synchroalzed (Concurrency.NAME) {

while (concurrency.NAME < Se@@) |

CORLUrTEncy  RAME+4
LF{conturrendy . NAMES1808) {

System.out.println{®l wlll return®});
return;

b

}
public ¢lass concurrency {

public statlc Integer MAME = B;

public static vold maln{String(] args) {
Thréad one = new Thread{new Producer{}};
Thread two = new Thread{new Consumer{}};
o, STAFT()
o, start();
try |
one., Jolnd};
two.Jolng};
} catch {Interruptedixception &) {
J4 TODO Auto-generated catch block
e printStackTracel);

}
Systes.out.printlng®Final="+foncurrency. RAME ) 3




1

2
3
4
7
&
7
8
2
b 1]
1
12

C:\Users\Costant inos\Desktop\code\SnartTraceCllent\srehSnartTrace apk i Connect . java

i

-
-
L
.
"
.
L
-
N
-
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{C) Copyrlght University of Cyprus. Zme-2@11.

SmartTrace Server AP

Everslon : 1.e
Bauthor @ Costantlnos Costafcosta.costantlnosPgmall.cos)

Project Supervislon : Desetrls Zelnallpour (deelnalcs.ucy.ad.cy)
Computer Sclence Department , Unlversity of yprus

patkage SSartTrace.apk;

import §ava. lo. Buf feredieader |
Amport java.lo.Bufferedsriter;
lagort java. lo.CatalutputStrean;
import java.lo. 10Exceptlon;
Isport java.lo.InputStreas;
import fava.lo, Inputitressheader;
Leport java. lo.CUtputStreas;
import Java.net.Socket;

ieport Java.utll.Arrayllst;
isport androld. content. Context;
isport androld.os. Handler;
iIsport androld.os.Message;

public class Connedt extends Thread {

enu= state |
CLOSED, ESTARLISH, CALCULATE, SEAACH, RETRIEVE;
}

privave Bufferedirlter wrlter = null;
private CatalutpuTStreas out;

private Bufferedieader In;

private Stelng serverdddress = new Stringl);
private Stelng epsllon = new Steingl):
private Strlng usr = new String();
private Socket conmectlon = null;
private String CllientTRAD;

private double loss;

prlvate Stelng 55105

private String QUIG;

String host = new Strlng():

string buf = new String{);

Steing{] traj = null;

InputStrean InStresm = null;
OutputSTreas ouTSTreas = null;
private String psw = °%;

private String LCSS;

private lat port = 88;

private String serverPort = “38%;
static sTate curSTate = STate.CLOSED;
statle Handler messageHandler;

private String raPREFIX(String mig) {
string[] sArr = msg.split(®™ *);
String Tesp = néw STringl);
for {Int 1 = 3; 1 < sArr.length; Ll++)
Temp = sArr[l] « = %;
rEturn Teap;
¥

S FUNCTION FOR THE MESSAGES

statle public vold Send(String msg, CutputStreas out) throws I0Exception {
ot wrlte{(mig + Méssages.CRLF).gethytes());
ot Flushi);

¥

Connect{Context ¢, boolean flag, String usernase) |
£ set username
USF = USErRaNE;

96
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135
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£ Inltlallzed the message handler for the messages from the thresd
nessagetiandler = new Handler{) {

public vold handleMessage{®essage msg) |
super.handleMessage(nsg)
Meisage migl = new Message{);
sultch (msg.argl) {
£f These means that the cllent want to wse smartTrace search
{/ We create new thread so the GUI doesn't block
case Messages.SEARCH:

£ 4 TODD Auto-generated method stub
If {lourState.equals(state. ESTABLISH)) {
sulteh {curState) {
Case CALOULATE:
migl.argl = Messages.STATECAL;
break ;
case SEARCH:
nigl.argl = Messages.STATESER;
break;
case RETRIEVE:
migl.argl = Messages.STATERET;
break;

default:
migl.argl = Messaged.SERVIR_ERR;
break;

}

MalnActivity .meisagetandler. sendMesiage{nigl);
returng

I

fi change The trajectory to strimg
CLientTRAD = ==;
for (Int L = 8; 1 ¢ MalnActivity.ClientTrajectory.slze(); Lev) {
ClientTRAY += MalnActivity.ClientTrajectory.get(i).geti({) « = =
+ Malnactlvity.ClientTrajectory.get{l).gery{} « "\t";
b

String temp = MalnActlvity.preferences.getString{ park®, “1%);
eyl
Malnactivity.X = Integer.parselnt{tesp);
beateh (Exceprion &) (
S TODO: handle exception
MalmActivity.K=1;
}
ey
Send{("SEARCH “+MalnActivity.K+™ = & S5ID + * = + ClientTRAD), out);
b catch (I0Exception #) (
ff send a masiage To saln thread
msgl.argl = Messages.OTHER;
MalmActivity . messagerandler. senddessage{asgl);

}
f# write everythlng to the transactlon string
iynchroalied (More.teralnal) {

More.terminal «= “Cllent send @ SEARCH ® « SSID + ® Cllent TRAJECTORY \n";

}

ff Send message to the maln thread that you are searching
migl.argl = Messages . SEARCH;

FalnActlvity.messagetandler. sendMessage{nsgl);

'L |
£ Bastart();
break;

Case H-I-iﬂ:ei.q.ll'l:

if {commection == null) {
/i appClose();
retuTh;

}

Ty |
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¥

Send{"QUIT", out);
connectlon.close();

} catch (I0Exception e) {
£ TO0O Auto-generated catch block
e.printStackTrace]);

¥
synchronlzed (More.terslnal) {
More.perminal += "Cllent send : QUIT \n®;

}

Message msgll = new Messagel);

msgll.argl = Messages.QUIT;
Malnactivity.messagerandler, sendies sage(msgll);
appllose();

rEtUrng

default:

Lreak;

}
b
this. setuncaught Except lonHandler (new UncaughtExceptlonHandler() {

Eoverride
pubtlle vold uncaughtException]Thread thread, Throwable ex) {
A4 T000 Auto-generated method stub
Mesiofe MAL = NiW MEssage();
mig.argl = Messages.0THER;
MalnActlvity. messagetandler. senddes sage(nig);
More. termlnal += "Client(® + thread.getld(} « ").Connectlon ERROR :\n"
+ ex.fetlocallzedMessage();
A4 toast.show();

i

public vold run{) {

4 theck for any change in preferences
4 Check 1§ the user-name 15 set
1f {IMalnictlvity. lsisernaneSet) |
MéSSage BIE = neW MESSagE();
=5, argl = Messages.SERVER_ERR;
mig.argd = 83
MalnActivity. messageHandler. sendMessage(msg):
return;
}
serverdddress = Malnsctlvity.preferences. getString]“serveradd®, “nfa®);
1f (serverdddress.equals(™n/a®) || serveraddress.equals(*")) {
Message mif = new Message();
msg.argl = Messages.INVALID_ ADOHESS;
Malndctivity. messagetandler. sendMes sage(nsg);
return;

}

Il serverPort
serverPort = MalnActlvity.preferences.getString(“serverfort®, “650892%);
1f (serverPort.equals("n/a”) || serverPort.equals(™")) {

Message msf = néW Message();

msg.argl = Messages. INVALTD_ACORESS;

MalnActivity. messagetandler. senddes sage(mep);

return;

}
44 theck for any change 1n preferences
epsllon = Malndctlvity.preferences.getSoring(epsilon™, "n/fa");
1f (epsilon.equals(®n/a®) || epsilon.equals{®®}} {
Heisae msf = new Message();
B arg] = Messages . DEFAULT_EPSILON;
Malnactivity. messageHandler. sendMessage(msg):
/i toast.show();
epsilon = "2%;

228
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226
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229
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235
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243
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245
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247
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}

I close the gps
if (MalnActivity.GpsStarted)
try
LF {wrlter l= null)
writer.close();
} catch (Exception &) (
}

MalnActivity. locatlonManager. resoveUpdates(Malndctivity. locatlonListener);
Malnhctivity . GpsStarted = false;

}
serverConnect{);

£ tunctlon for the ESTABLISH STATE
private boolean ESTABLISH() throws IOException {

}

aurState = state.ESTABLISH;
JF GET THE +0K READY FROM SERVER
buf = In.readline();
More.tersninal += “Server Response: = « buf + *\n";
{f walt For Proceeding
i BeT The Session Id
buf = "USER = + ugr + " % & piw;
Jf SEND A +DE REPLY and user-name TO SERVER
sendibuf, owt);
More.teralnal o= *Client Send: * + buf « *\n";
JF GET THE +0E or -ERR FROM SERAVER
buf = in.readiine);
More.teralnal «= “Server Kesponse: * « buf « *\n®;
LF (buf.startawith{=«Oe")]) {
A Set SesslonlD
S310 = roPREFIX(buf);
return Troe;

¥
return false;

Ji Functlon For the SEARCH STATE
private boolean SEARCH{} throws I0Exception |

l

curState = State SEARCH;
Jf Read The Message To Contlnue
More.teralnal += “Server Response: ® « buf + “\n";
£f 58t Sesilonll
QUID = raPREFIX(buf);
ff Read The Meisage To Contlnue
buf = In.readline]
synchronized (More.terainal) {
More_ternlnal += “Server Response: = « buf + "\n";

1

LF (buf.contalns{Goodbye®))
return falie;

LCSS = rePREFIX(buf);

return true;

£ Functlon For the CALCULATE STATE
private boolean CALCULATE() throws I0Exception {

1f (Ibuf.startsWith{ "CALCULATE®))
FETUCA True;

curStete = state.CALCULATE;

synchronized (More.terminal) |
More.terminal +s “Server Response: = + “CALCULATE queryTrajectory™ + =\n®;

Hi toast, show();

try |
QUID = buf.split(* =)[1];

} cateh (Exception &) {
£ T000: handles exieptlon
return falie;

¥

string query = refREFIX{buf);

buf = “+0K CALCULATE™;

send{buf, out);

synchronized (More.tersinal) (
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293 Hore.teralnal += "Client send 3" + buf + "\n";

i }

435 £ split the polnts

96 Traj = query.split{™\t");

97 1f (traj == null) {

4 connectlon. close();

299 FETUrD True;

08 }

a1

g2 MalnActlvity. ServerTrajectory = mew ArraylistemyPolnrsd);

83 String[] teppnt;

324 for (int § = @; J < traj.length; j++) {

188 teppnt = Traj (1. gplit(” ");

185 A synchronlzed (More.terminal) {

e £ More.termlnal += TraJ[J] + "W

igs M}

LE3] 1f (tmppet |= null)

1w

i 1f (teppnt.length » 1)

412 try

113 MalpActivity. ServerTrajectory.addines =yPolnt{
ESE ] Couble, parselouble(teppnt[@]), Double.parseCouble(tappnt(1]1}));
115 I catch {Exception e)

316 A T0B0: handle exceptlon

nr continue;

318 }

119 }

e

31 /4 CALCULATE THE ue

 FF] Message msf = new Messagel):

LHE | mig.argl = Meisages.UPBOUND;

344 Halndctivity. messagetondler . sendMessage(mig);

325 £/ SEND THE UB TO SERVER

LFE double eps = .35

327 ey

L #ps = Double.pariefouble{epillon);

329 } cateh (Exceptlon &) {

138 £ ToD0: handle exception

i3

332 Ll'l‘iﬂ.‘!*ﬂb.--

133 + UB.upperBound(Malnictivity.ServerTrajectory, Halnactivity.CllentTrajectory, eps);
334 send(buf, out);

135 synchronlzed (More.Tersinal) |

136 More.termlnal += "Client send 1" » buf + "\n";

137 }

i3z /4 Ralt for the Server to send "LCSS™ OR "CLOSE"

0 buf = ln.readline();

Bag synchronlzed (More.terminal) {

31 More.terslnal += “Server Response: " + buf « “.\n";

M }

33 Af IF LESS SEND THE Coordinates[] ARRAY

4 1f (buf.startsWlith{*LCSS")) {

345 synchronlzed (More.termlnal)

6 Hore.termlnal += "Calculate LICS and send It 1o server...\n";
a7 }

ERE less = mobllelCss. LOSS(Malnactivity. ServerTrajectory, MalnActlivity.CllientTrajectory,
349 L e

350 ClIentTRAY = "=;

151 for (Int 1 = B; 1 < MalnActivity.ClientTrajectory.slzel); Lee) {
52 CllientTRAD += MalnActivity.CllentTrajectory.get(l).geti{) + = =
153 + Mainhctivity.CllentTrajectory.get(l).gety{}) « ™\=;
354 }

155 1f (Malnhctivity.privacy)

356 buf = "+0K ™ + QUID + = " + loss + = " « “PRIVATE™;
57 else

358 buf = “+0K = + QUID + ® ® + less + " ® + ClientTRAD;
359 Send{buf, out);

(L] synchronlzed (More. terainal) {

361 More,.termlnal +» “"Client send :® + buf » "\n";

362 }

63 ¥

64 FETUMD True;

Ics
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}

£ Functlon For the CALCULATE STATE
private boolean RETRIEVE() throws IDExceptlon {
CUrState = State.RETRIEVE;
/f send RETRIEVE message to the server
Send(“FETRIEVE = & QUID, out);
Hore.teralnal += "CLlient send ™ + “"RETRIEVE® « "\n";
buf = In.readiinef);
1f {Ibuf . stactsWith{=+0E=})
return true;
buf = rePREFIX{buf);
1F (buf, contalna{ "PRIVATE"))
MalnActivity.QueryTrajectorles = null;
wlie {
String[] tesp=buf.splic{"&"):
Malnactivity.QueryTrajectories = new String[ tesp.length](];
int Ls@;
for (string ss @ tesp) {
MalnActivity.QueryTrajectorles[l] = ss.split{®\t®);

Lasg

¥
More. térnlnal o= “Server response @ [® « buf.split{®\t®) « *]Wn";
return true;

¥

private vold searchOone() |
{f TODO Awto-generated sethod stub
4f close the connectlon
Message smsg = new Message();
smig.argl = Messages. ENDSRCHG
smsg.arg? = (int) {(Double.parseDouble{LCSS) * 188);
Malnactivity messagetandler, sendiessage{snsg);
¥

ff Connect to secwver to wse the upper bownd
private vold serverConnect{) {
{f open the coordinates flle
I (Malnactivity.CllentTrajectory.size() == @) {
Message mSE = new Message();
mig.argl = Messages.FIRST_PLOT;

MalnActivity . messagetandler. sendlesiage{nsg);
retura;

}

try |

A/ ACCEPT FROM SERVER
host = serverAddress;
try {
port = Integer.parselnt{serverPort];
} cateh (Exceptlon &) {
£4 T000: handle exceptlon
port = &@;

connectlon = new Socket{host, port);
synchronized (More.teralnal) {
More.teralpal += "Socket created.\nConmecting to server on ® « host + "...\n";

}
A INITIALIZE THE IN AND OUT STREAMS
InStrean = conmectlon.getInputStreany);
in = new BuffersdReader{new InputitreasReader{inStrean)];
oUtSTreaR = (onnedtlon. geTOutpuTSTreany);
out = Aed DatalutputStrean{outStrean);
b eateh (I0fxception &) {
retun;
¥

Jf srssssssssssssssnssssnnasrnnennn G TABLISH-STATEs sessnssssssnsassssssssnssssnasesna nannnmn
try |

£ TF the ESTABLISH-STATE ls wromg

LF (LESTABLISH{)) {
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appllose();

returng

1
} carch (I0Exceptlon ) {
synchronlzed (More.tersinal) (
More.terminal += "Error Connectlon: " + e.getMessage();

}
appllose(];
return;

1] sensssssnssssnsssssnsnsanssasssESPABLISH-STATE s sesssnsssssnsnsssnanannannsnannansannsnss

while (true) {

£ the thread 15 send 3 seardh query
A and the server answer with an +0E or -ERR message
curState = state. ISTABLISH;
try {
buf = ln.readline()};
} catch (ICExceptlon ) {
synchronlzed (More.tersipal) {
More, teralnal s= “Error Comnedtlon: ® + e.getMessage();
£ toast.show();

braeak;
}

Jf messcssssssssssssssssssssnssen s SEARCH=-STATE===nnnasesasassssssassssnassssnsnsnnsmannnn

Lf (buf.startsWith{=+0e")} {
1f (buf.contalns{"Goodbye")) (
More. teralnal «= Y008 Soodbye\n®;
break;

i
LF (ISEARCH[))
break;

I cateh (I0Exception &)
synchronized (More.termlnal) {
More.terminal += "Error Connectlon: ® + e.getMessage();
1/ toast.showl};
¥
break;
b/t End try
try
1f (IRETRIEVE())
break;

} catch (I0Exception e} {
synchronlzed (More. termlnal) {
More.tersinal += "Error Connedtlon: = « e.getMessage();
A toast.show();
}
break;
} /i end try
searchbone( };
cont Lnue;

b elie IF (buf.startsWith{"-fAR")) {
Message msgl = new Message();
Bigl.argl = Messages SERVER_ERR;
try {
msgl.argd = Integer.parseInt{buf.split(® =)[1]);
} catch (Exception ) {
£ T000: handle exceptlon
migl.argd = B;

}

MalnActivity.messagetandler. sendMessage(msgl);
More.termlnal = "Sérver Busy\nPlease try agaln®;
continge;

s12
513
14
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516
sy
518
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LF {ICALCULATE())
break;

L]
1 canch (I0Exception &)
synchronlzed (More.ternlinal) {
More.tersinal += "Error Conmectlon: = + e.getMessage();
£§ toast.show();

break;
} £ oend try
Ji cesecseccicincnccscesenacnenns CALCULATE-STATE  caccncnncscancnsonscsacssssnsnssannnennns

H end while

£ ELSE CLOSE THE PROGRAM
£ ending and closing the application
try {
connection, closel);
synchronized (More. termlnal) {
More.teralnal s= "Done.'\nConnectlon closed.\m®;
£ toast.show();

}
b eatch (10fxception &) |
synchronlzed (More.terminal) {
More terninal += "Error Conmection: * « e.getMessage();
£/ toast.show();

1

appClose();

FETUTR;
T 4f end try
Message smsg = new Message();
mmsg.argl = Fessages. ENDCONN
Malndctivity . eeisageHandler . sendieiiage{mnsg)
rEturng

'fi.
-
*
vold appClose() {
£ ending and closing the appllcatlon
Try {
tonnection. close();
b cateh (I0fxception &)
}

Hessage msg = neéw Message();
msg.argl = Messages.OTHER;
HMalnActivity mesiagetandler. send<essage(mig);
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-

')
patkage cL.UCy.B0.0Y5

import Java. lo.Buf Féredheadsr;
Amport java.lo.Bufféreddriter;
laport jowd. lo.CatalutputStrean;
import java.lo.Flle;

isport java.lo.Fllefeader;
import java.lo.lOExceptlon;
ieport Java. lo. Inpurstreas;
import favh, 1o, InputStressResder;
ieport jJava. lo.CutputStrean;
import Java.net.Socket;

isport java.utll.Arrayllst;
import androld.content.Context;
isport androld.os.Handler;
import androld.os.Message;
isport androld.utll.lod;

leport androld.wldget.Toast;

publlc class Oecentrallisfonnect extends Thread {

enus State |
CLOSED, ESTABLISH, CALCULATE, SEARCH, RETRIEVE]
¥

myPolnt(] trajectory = null;
private Flle Inflle = null;
Bufferedieader reader = null;
Toast Toast;
private Bufferedwriter writer = null;
private DatalutputStreas out;
private Bufferedieader in;
private Strlng serverAddresi = new Stringl):
private String epsllon = new String();
private String usr = new String();
private Socket connectlon = null;
private String CllentTRAD;
private double loss;
private String 5510;
private String QuUlD;
private String LOG;
private String INFILE;
String host = new Stringl);
string buf = new String();
stelng(] tra] = null;
InputStrean InStreas = null;
CULpUTSTresn outStreas = null;
private String psw = "%;
private String LCSS;
private Int port = 65888;
private String serverPort = “G5888°;
private Arrayllst<myPolnt: CllentTrajectorys néw ArraylLlstomyPolnts{);
private Arrayllst<myPolnty ServerTrajectory;
statle state curSTate = sTate.CLOSED;
/i statle Hondler messageHandler;

private Steing rePREFIX(String ssg) {

string[] sarr = msg.spliz(®™ *);

String Temp = new Steingl);

for {(int 1 = 23 1 < sArr.length; Les+)
temp v+ SAPF[L] + 73

|

L]
ol
78
ri-}

&1
ai

a4
25

By

Ba

&9

an

a1

22

a3

a4

75

a6

57

a5

53
1ea
121
18
123
184
18%
186
127
128
189
118
111
112
113
114
11%
116
1y
1s
118
1ia
121
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148
124
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126
1ir
18
129
138
15
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134
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148
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reTurn Temp;

£ PUNCTION FOR THE MESSAGES

statlc public vold Send({5tring msg, OutputStrean out) throws I0Exception {
out. write{(msg + Messages.CRLF).getByres());

ot fLlush();

¥

Decentral lzeConnect{Context ¢, boolean flag, String username, String port, String lp, Steing log,
String In,
String ) {

1 ST udernatie
ff SmartTraceThreaded. txtMsg.setText{"Trylng to Connect to * + Ip + *:*
s + part);

WEF = USErhate;

serverAddress = lp;

serverPort = port;

epstlon = e;

LOG=log;

INFILE=Ln;

JF initlallized the mesiage handler for the metisges from the thread
ff meisagetandler = mew Handler{) {
'
'l public vold handleMessage(Message msg) |
H super. handleMessage(nsg);
I Hesiage nigl = Aew Medsage();
' suitch {msg.argl) {
i /i These means that the cllent want to wie smartTrace search
i A We create new thread so the GUI doesn’t block
' Case Messages. SEARCH:
I
KA A4 ToD0 Auto-generated method stub
i If {lcurstate.equalsistate, ESTABLISH)) |
Frd switeh (curState) |
i case CALCULATE:
I msgl.argl = Messages.STATECAL;
i break;
I case SEARCH:
I msgl.argl = Messages.STATESER;
i break;
' case RETRIEVE:
' BiELl.4rgEl = Meisapes.STATERET;
' break;
i
iy default:
i msgl.argl = Messages.SERVER_ERK;
i break;
i }
i
i return;
' ¥
i
i try {
'l Send{{"SEARCH * « SmartTraceThreaded.pack « = ® « 5510
£ # * " & ClientTRAD), out);
It } cateh (I0fxception &) (
' A/ send a massage to maln thread
i SzartTraceThreaded. ternlnal += “Client fend @ SEARCH =
' * 5510 « * Cllent TRAJECTDRY \n"™;
i }
H M wrlte sverything to the transsction string
i synchronlzed (SmartTraceThreaded. tersinal) |
' SsartTraceThreaded, ternlnal #= “Client send : SEARCH =
Fis # 5510 &+ * Cllent TRAJECTORY \n™;
'
I i
i
) break;
i cate Messages.QUIT:
'
' if (conmection == null) (
'l / appClose(];

4
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146 1/ et H

147 ff 1

148 try

149 S/ Send(“QUIT", out);

158 Jf connection. closel);

151/ } catch (I0Exception e) {

152 4 £ TODD Auto-generated fatch block
153 #4 e.printStackTrace();

154/}

156 [/ synchronlzed (SsartTraceThreaded. terminal) |
156 Jf SmartTraceThreaded. termlnal += “Cllent send : QUIT Wn*;
157 /)

158 }

158 #4 appllose();

e FETUrNG

161

162 M default:

163 1

16a S break;

165 [ }

166 [/

167 ) }

168/ ki

169

e /¢ READ FROM FILE

in readfroafile{);

172

173

174 this. setUncaughtExcept lontandler (new UncaughtExcept lontandler() |
175

1M EOverrlde

b publlc vold wncaughtExceptlon] Thread thread, Throwable ex) {
178 A TO00 Auto-generated method stub

173

188 Jff S=artTraceThreaded. TaTMeg. setText{S=artTraceThreaded. terainal);
181 }

132 I H

183

184

185 public vold runi) |

185

137 i Just connect to the server

188 AerverConnect|);

139 }

158

131 4 functlon for the ESTABLISH STATE

192 private boolean ESTABLISH() throws IDExceptlon {

13} curitate = state. ESTABLISH;

134 Ji GET THE +C® READY FROM SERVER

195 buf = In,readline();

196 SmartTraceThreaded, teralnal += “Server Response: = + buf + "\n";
157 At walt For Procesding

198 /i Gt The Sesslon I1d

159 buf = "USER ™ + usr + = = &+ piw;

e S SEND A +0K REPLY and user-nase T0 SERVER

221 send{buf, out);

82 SsartTrace Threaded. teralnal += “Client Send: = + buf + “\n";

283 4 GET THE +C® or -ERR FROM SERVER

Pl buf = 1n. resdl lne( )5

225 SmartTraceThreaded, teralnal += *Server Responsé: ® « buf « "\n";
286 1F (buf.startsWith("+ox=)} {

287 /4 Set SeislonlD
i 5510 = rePREFIX({buf);

289 return True;

218 }

211 return false;

414

213 }

214

21§ J¢ Functlon For the SEARCH STATE

218 private boolean SEARCH() throws IOExceptlon {
217 CurState = state,SEARCH;

218 /f Read The Méssage To Contlnue

213
]
£41
s
213
&da
225
26
237
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£29
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232
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235
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248
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246
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258
59
268
261
261
263
64
165
266
67
68
69
e
m
FEFH
7y
A
27%
276
7
e
Pl ]
288
231
b1 H
283
- ]
285
288
a7
88
289
298
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ssartTraceThreaded . ternlnal += "Server Response: ® + buf + "\n";
[ Set SessloniD
QUID = rePREFIX{buf);
[ Read The Message To Contlnue
buf = In.readline]];
symchronized (SmartTraceThreaded.terminal) {
sEartTrateThreaded. teralnal #= "Server Response: = + buf + "\n";

¥

Lf (buf.contalns{*Goodbye®})
return falie;

LCSS = rePREFIX(buf);

FETUrm True;

£ Functlon For the CALCULATE STATE
private boolean CALCULATE() throws I0Ewception {
LF (!buf.startsMith{"CALCULATE™))
relurn true;
curState = state, CALCULATE;
synchronlzed (SrartTraceThreaded. termlnal) {
sEartTradeThreaded. teralnal += "Server Response: =
+ "CALCULATE queryTrajectory®™ + “\n";
M toast.show{);
try {
QUID = buf.split(™ *)[1];
} catch (Exception e) {
{f TODO: handle éxceptlon
return false;

}
String query = rePREFIX(buf);
buf = "«OK CALCULATE®;
Send{buf, out);
synchronlzed (SemartTraceThreaded. teralnal)
SmartTraceThreaded. terminal == "Cllent send :™ « buf + “\n";

}

£ split the polats

traj = query.split{=\t");

if (traj == null) {
comedtlon.close();
FEturn True;

¥

ServerTrajectory = new ArrayLlstomyPolats();

String[] teppnt;

for {int 1 = B; § ¢ traj.length; Jee) (
teppnt = traj[]].split{™ *);
/f synchronlzed (SmartTraceThreaded.terminal) |
£ seartTraceThreaded. ternlnal +s traj[] + =\n";
I}
Lf (teppnt != null)

Lf (teppnt.length > 1)
try {

l"l’

ServerTrajectory. add{new syPolat{Double
.parsebouble{toppnt (8]}, Double
-parselouble{tepprt(1]3]);

} cateh (Exceptlion &) (

A4 T0D0: handle exceptlon

continue;

1

£ CALOMATE THE UB

£/ SEND THE UB TO SERVER
double eps = 8.1;
try o{
eps = Double.parseDoublefepsilon);
} cateh (Exception e) {
£f T000: handle exception
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292 4/ buF = "+OK " + QUID + = * 565 } careh (10txeeption ) {
93 ff + Uk.upperBound{ServerTrajectory, CllentTrajectory, eps); a6 ff SmartTraceThreaded . txtMsg. setText{SmartTraceThreaded. teralnal ) ;
9 f§ Send{buf, out); 67 FRTUCN;
295 £ synchronlied (SsartTraceThresded.termlnal) 368 }
296 // smartTraceThreaded. termlnal += "Cllent send :* & buf + =\n"; 369 fI sesssnannss sssssnsasssssnsansss PETABLISH-STATE =s=s=s Sessssssmssssssssssssssssmsastsmens
297 4} ire ey {
298 f¢ J) walt for the Server to send “LCSS™ DR “CLOSE® 371 4 1F the ESTABLISH-STATE Ls wrong
299 f) buf = inreadline(); 372 Lf (JESTABLISH{)) {
@8 fi synchronlzed (SsartTraceThreaded.termlnal) { 373 M SmartTraceThreaded. txtMsg. setText{SmartTraceThreaded. teralnal ) ;
s fy smartTraceThreaded. terminal += “Server Response: = + buf + ".\n"; 74 appClosed);
wifr o} 375 i
3 S ) TF LSS SEMD THE Coordinates[] ARRAY 376
g g LF (buf, startsWlth(LCSS™)) | 577 b catch (10Exception &) {
s synchronlzed (S=artTraceThreaded.ter=lnal) { irs synchronlzed (SmartTracelhreaded.terninal) {
0% SeartTraceThreaded. teralnal += "Calculate LCOS and dend LT to sefver...\n"; 3ra seartTraceThreaded. terainal += "Error Connectlion: =
say + isa + e EetMessage();
LEs] less = mobllelC55.LOSS(ServerTrajectory, CllentTrajectory, eps,SsartTraceThreaded.delta); 31 ¥
e Jf lessw@d; ELF appClose();
51 ClienTTRAT = *%; 3|3 ff SmartTraceThreaded. txtMsg. setText{SsartTraceThreaded. Teralnal ) ;
Exh 1 for {Int 1 = @ 1 « CllentTrajectory.size(); Le+) a4 returng
12 CllentTHAY #+= CllemtTrajectory.ger(l).gemx(}) + = * 385 *
133 + CllentTrajectory. @et{l]).getv() + "\t"; 326 e e e N R = e L N L e
114 1 v
315 L] boolean oRCe=True;
36 buf = "+0K = » QUID + " ® » less + ® " ¢ CllentTRAD; 380 while {once) |
317 Send{buf, out); 598 ff oncesfalse;
s synchronlied (SsartTraceThreaded.teralnal) { gl £ the thread 15 send a search query
1@ seartTraceThreaded. teralnal += *Client send 1° « buf + =\n®; 3E if and the server answer wlth an +08 or -ERR message
128 } L] curState = state.ESTABLISHD
331 4} 34 try {
LFF] retuMm Trie; 395 buf » in.readiine();
123 L] b catch {I0fxception &) {
124 I aay synchronized (SmartTraceThreaded.terainal) {
LF3 L] SmartTraceThreaded. teralnal += “frror Commectlon: =
326 44 Functlon For the CALCULATE STATE 399 + e peTHessage();
LEE private boolean RETRIEVE() throws I0Exceptlon | ARd A toast.show();
s curitate = state.RETHIEVE; 281 }
329 Jf semnd RETRIEVE messafe To The séerver &aF break;
338 Send{“RETRIEVE * + QUID, owt); 483 }
i1 SmartTraceThreaded. téralnal = "Client send =" + “RETRIEVE" + =\n"; e
132 Imf-in,rﬂdl.lm[j; ABS Jf mrssssrssssssssssansssnarssnn e n GEAREH STATEsasssnssssrassnssssss s sasssananssans snman
333 AF {Ibuf. startshith(®+0n"}) aRG LIf (buf.startswith(®+ae=)) (
i FETURD TrUe; a@y 1f (buf.contains{ “Goodbye™1) (
135 buf = rePREFIX(buf); ARg SmartTraceThreaded. ternlnal #= *\n+0K Goodbye'\n®™;
136 SeartTraceThresded. terainal += "Server response = [® + buf. split{™\t") 433 break;
337 + "1 a1p ¥
EEL return trie; a11 try |
LEE] 412 IF {!SEARCH{))
2 ¥ ani break;
141 414 b catch (I0fxception &) {
M2 ff Connect to server to uie the uppec bound 415 synchrondzed (SmartTraceThreaded. ternlnal) {
M3 private vold serverConnect() { A16 SzartTraceThreaded. Teralnal += "Error Commectlon:
44 417 * e getMesiage();
45 try | ang /i toast.show();
a5 A4 ACCEPT FROM SERVER 419 1
a7 host = serveriddress; Aza break;
(21 vy 421 } 17 end try
9 port = Integer.parselnt{servérfort); A2F try {
58 } catch (Exception &) { 423 IF (IRETRIEVE())
51 £ TO0G: handle exceptlon LFd ] break;
352 port = 88; 425 } cateh (I0Exceptlon &) {
153 i ! 426 synchronized (SsartTraceThreaded. terninal)
354 connectlon = new Socket(bost, port); az7 SmartTraceThreaded. teralnal += “Error Commectlon:
355 synchronlzed (SmartTraceThreaded. terninal) EFL] * e petMessage(];
158 smartTraceThreaded. teralnal += “Socket Created.\nConnecting To server on = 429 A toast.shou();
57 # host + "...\n" A3 i
iss A3l bréak;
1549 1 432 } 47 end try
12 A/ INITIALIZE THE IN AND OUT STREAMS 433 /f search Done;
351 Instrean = connectlon. getinputstrean(); a3 continue;
382 in = new Buf feredfeader(new InputStreasReader(inStreas)]; 435
53 cutStrean = connectlon. getOutputstrean{); A5G T else LF (bof.startsWith({=-eRR*)) {
364 ST = feW CaTafutputStreas{outStrean); a7 Message migl = néw Message();
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* (C) Copyright Unlversity of Cyprus. 2e18-2@11.
L

2
3
4 * SmartTrace Server APT
5
& * Everslon : 1.8
7 ¢ gauthor : Costantinos Costa(costa.costantinospgmall.com)
& ¢ Project Superviilon : Desetris Zelnallpowr (drelna@cs.uly.ac.cy)
G * Computer Sclence Department , Undversity of Cyprus
.

1+
12
13 patkage SRartTrace.apks

15 lsport sndrold.grophlcs. Canvas:
16 lsport androld.graphlcs.Color;
17 isport androld.graphlcs.Palnt;
1% import androld.graphlcs.Polnt;

2@ lmport com.poogle.androld. maps.GeoPolnt;
21 lsport com.google.androld. maps . MapView;
22 lmport com,poogle. androld. maps ., Overlay;
i3 lmport com.google.androld. mips.Projectlion;

24
25 public class DrawPathOverlay extends Overlay (
26 statle int wldehOfPath;

& dtatle lat color=Color.RED;

Fi ] private GesPalnt gpls

29 private CeoPolnt gpd;

Ik private lnt mcolor=@;

n public DrawPathCverlay(GeoPolnt gpl, Geofolnt gel,lnt mcolor) |

L¥] this.gpl = gpl;

i this.gp? = gpl;

34

5 if{=color==8)

5 this.scolorscolor;

L) else

i this.secolor=mtolor;

39 1

a8

a3 public boolean draw{Canvas canvas, Mapvlew mapiilew, boolean shadow,
a2 long when) |

a3 Projectlon projection = mapvlew.getProfectlond);
44 if {shadow == false) {

A5 Palnt palnt = new Palat();:

A6 palnt.setAntlallas(True);

a7 Point pelnt = new Polnt();

an projection. tofixels{gpl, polnt);

4w palnr.setColor(mcalor);

5@ Polnt polntd = new Polnt();

51 projectlon. toPluels{gpd, polintd);

52 palnt. serSTrokedldth{wldrhofPath);

53 canvas . drawline({float) polnt.x, (float) polnt.y, {Float) polmtd.x,
4 {float) polntl.y, palnt);

55 h)

56 return super.drawicanvas, mapvlew, shadow, when];
57 1

58

5% public vold draw(Canvas Canvas, Map¥les sapVlew, boolesn shadow) {
[ S TODD Auto-generated method stub

61

&2 super. dras{canvas, mapVies, shadow);

63 }

64
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10
4 {C) Copyright University of Cyprus. Zm@-2811.
SmartTrace Server AP

-
.
5 * Everslon i L.e
T * Bauthor @ Costantlnos Costa{cosita.costantlnospgmall.com)
& * Project Supervision : Desetrls Zelnallpour (drelnafcs.ucy.ad.cy)
* Computer Sclence Department , Unlversity of Cyprus
.
-

12 o
13 package SEartTrace.apk;

15 lmport SsartTrace.apk.R;
16 import androld.app.Activity;

13 lmport androld.content.Intent;

19 lmport androld.content.SharedPreferences;
2@ import androld.os.Bundle;

21 leport androld.preference.PreferenieManager;
22 lmport androld.text.Textutlls;

43 leport androld.vles.Vies;

44 leport androld.view. View.OnCllckiistener;
25 lsport androld.wldget.Button;

26 Import androld.widget.EdlzText;

28 public class EdltTextBrowser extends Activity |
in final public statlc String PATH = “path®;
L} ] Button brelk;

2] private SharedPreferences mPrefs;

5 public statle EdltText txb;

37 #overrlide
3 protected vold onlreate({Bundle savedlnstanceState) |

4 A 1000 Auto-generated method stub

48 super.onCreate| savedInstanceState]);

41 setContentView(R. layout.dlalog_layout);

az btndk = (Button) FlndviewById{R.ld.btn0k);

43 brnCancel = (Button) findviewByld{R.ld.brnCancel);
a4 binBrowse = (Button) filndviewByld{R.ld.btnBrowse];
a5 tib = (EditText) FladViewByld(R.ld.tubFlle};

a5 tub. setScrol llontalner(true);

ar bitnCancel.setOnllickilstener{new OnCllckiistener(} |
43

49 Boverrlde

52 publlc vold onClick{View v} {

51 i TO00 Auto-generated method stub

52 stop();

53 }

34 i

55 binBrowse. setinlllckl lstener{new OnCllckilstener() |
55

a7 Blverrlde

58 publle vold onflick{View v) {

59 f4 TODQ Auto-generated method Stub

68 Intent 1 = new Intent{EditTextBrowser.thls,
5] androldFlleBrouser.class);

&2 AndroldFllefrowser. flagMalndrul flstrus;

63 startActivity({l);

54 }

65 i

65

&7 mbréfi = PreferenceManager. getlefoultSharedPreferences (this);
(%3 MalnActivity.custFllePath = sPrefs.gerString(PATH, “/sdcard/™);
59

78 ub. setText{Malnactivity. custi LlePath);

71 brnok. setOnClickListener(new OnClickiistensr() {

7

73 Boverride

96

12n
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-

public vold onCllck{Vlew ) {
A TODOD Awto-generated method stub
MalnActivity. custFllePath = txb.getText(}).toString{);
Stop{};
H
i H
}

BCverrlde
protected vold onBestorelnstanceState{bundle savedInstanceStare) |
Malndctivity.custFliePath = savedinstanceState.getString{PATH);
L (1Textutlls. lsfmpty{MalnActivity.custFilePath)) {
A/ Update 1bResult
EditTextBrowser.tub, setText{savedinstanceState. getstring{(PATH]) )

I
super.onfestorelnstanceStatefsavedinstanceState);
}
EOverride

protected vold onSavelnstanceState{Bundle outState) {
B P e T

* Here wWe do _temporary_ save all crltical data, llke our

* selectedProduct.

TR RN N AR SRR R AR SRS E AR BA AN ARI SN R RR IR
outstate. putstring{PATH, Malnactivity.custFilefath);
super.onSavelnstanceState{outitate);

}

vold Stop() {
SharedPreferences. fditor ed = sPrefs.edit();
ed. putString{PATH, Malndctlvity.custfilePath);
ed. comsln(});
finlshi);
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{C) Copyright University of Cyprus. Zm@-2811.

SmartTrace Server AP

-
.
* Everslon i L.e

* gauthor : Costantlnos Costa{cosita.costantlnospgmall.com)

* Project Supervislon : Desetrls Zelnallpour (deelna@cs.ucy.ad.cy)
* Computer Sclence Department , Unlversity of Cyprus

.

-

o
patkage SEartTrace.spk;

import androld.content. Context;
Amport androld.graphlcs. Canvas;
isport androld. graphlcs.Color;
import androld.graphics.Palnt;
Isport androld.graphlcs.Palnt.Allgn;
import androld.vlew.View;

Jer
-

* gauthor Costantinos
.

"
fraraphvles creates a scaled line or bar graph with x and y axis labels.
public class GraphVles extends View |

public statlc boolean BAR = true;
public statlc boolean LINE = falie;

private Palnt palnt;
private float(] values;
private Steing] horlabels;
private String[] verlabels;
private String title;
private boolean type;

publlic Graphvlew{Context context, float[] values, String tltle, String[] horlabels,

string[] verlabels, boolean type) |
Super{CONTEXT)
1f {valwes == null)
values = new Float[a];
elaw
this.values = values;
1If (title == null)
title = %3
elie
thlis.tltle = tltle;
1f {(horlabels == null)
this.horlabels = new String[8];
®lse
this.horlabels = horlabels;
1f (verlabels == null)
thls.verlabels = fee STring[a];
elie
this.verlabels = verlabels;

this.type = type;
palnt = new Palnti);
¥
EOverride

protected vold onDraw(Canvas canvas) |
float berder = 283
float horstart = border * 2;
float helght = getHelghti);
float wlidth = getwldth() - 1;
float man = -108F; //getMax();
floatr min = 8f;// getMin();
float diff = max - nmln;
float graphhelght = helght - (2 * border);

96
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flost graphwldth = width - (2 * border);

palnt . serTextAllgn{AlLgn. LEFT);

Int wvers = verlabels.length - 1;

for (Int L = B; 1 « verlabels.length; Les) {
paint.setColor{Color BLUEY;
floar ¥ = {{(graphhelght / vers) * 1} « border;
canvas .drawl ine(horstart, vy, wldth, y, palat);
palnt. setColor{Color. WHITE);
canvas.drawText{verlabels[1], &, y, palnt);

¥
Int hors = horlabels.length - 1;
for (int L = B; L < horlabels. length; Le+) {
paint. setColor{Color.BLUE);
float x = ({graphwldth / hors) * 1) + horitart;
canvas . drawline(x, helght - border, x, border, palnt);
1

palnt.setTextAllgn{Align.CENTER);
camvas . drawText{title, {graphuldth / 2} + horstart, border - 4, palnt);

if (max 1= nmlm) {
polnt. setColor{Color. RED);
1f (type == BAR) {
float datalength = values.length;
float colwldth = (wldth - (2 * border)) / datalength;
For (Int § = @) L < values length; Le+) {
palnt.setColor{Color.RED ~ (255 << 5) *(L + 1} * 75):

float val = values[l] - =in;
float rat = Math.abs{val / diff);
float h = graphhelght * rat;
canvas.drawRect{{l * colwldth) + horstart, {border - h) & graphhelght,

{{1 * colwldth) + horgtart) ¢ (colwldth - 1), height - (border - 1),

palnt);

for {Int £ = 8; 1 ¢ values.length; Le+)

float val = values[l] - =ln;

float rat = val / diff;

float h = graphhelght * rat;

S Teast,makeText{getContext(),

£ “vals®sval+“rata®srat+“ha™+h, Toast . LENGTH_LONG) . show(] ;

paint.setTextAllign{allgn. CENTER);

AF {1 == horlabels.length - 1)
palnt.setTextallgn{ALlign. RIGHT);

if {1 == 8)
palnt setTextallign{Align. LEFT);

paint.setColor{Color.RED ~ (255 «<5) *(1 + 1) * 75);

canvas . drawText(horlabela[1], ({1 * colwldth} + horstart] « {colwldth - 1},

{border - h) + graphheight, palnt);

H
1 else {
float datalength = values.length;
Float colwldth = (width - (2 * border)] [ datalength;
float halfeol = coluldth / 2;
Float lasth = B;
for {(int L = B; 1 < values.length; Les) |
float val = values{i] - min;
float rat = val f dIFf;
float h = graphhelght * rat;
if {1 »@8)
canvas. drawline{({L - 1) = colwldth) + (horstart + 1) + halfcol,

{border - lasth) + graphhelght, (1 ® colwldth) + (horstart + 1)

+ halfeol, {border - h) + graphheight, paint);
lasth = h;
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147 4} private float getMax()

148 float largest = values[@];

43 ff for {int 1 = 8; 1 < values.length; le+)
158 St Lf (values[1] > largest)

151 ff largest = values[l];

152 1Y return largest;

153 41}

154 24

155 ff  private float ni) {

158 [ float smallest = values[B];

157 M for {int 1 = @; L1 < values.length; l+s)
158 Lf (valves[l] < smallest)

159} smallest = values[i];

1658 /) retorn smallest;

1% T S

162

163 }

154
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{C) Copyright University of Cyprus. 2818-2811.

-
* SmartTrace Server AP]

¢ Eversion : 1.

* gauthor @ Costantinos Costa(€osta.costantinosPgsall.com)

* Project Superviilon : Desetrls Zelnallpour (drelnads.ucy.ac.cy)
* Computer Sclence Department , Universlty of Cyprus

*

.
package SERrLTrace. aph;

import java.lo.Bufferedfeader;
Import java.lo.Bufferediriter;
import Java.lo.File;

import java.lo.Flledrlter;
ieport java.lo.IDExceptlion;
import java.lo.InputStreas;
Ispart java.lo. InputStreasReaden;
import java.utll.Arrayllst;
import jova.utll.HashMap;

lsport java.uril.ilst;

import javas.wml.parsers.DocusentBullder;
isport Javax.xml.parsers.DotusentBullderfactory;

import org.wic., don. Dodusent |
leport org.wic.do=. Element;
laport org.wlc. dos, Node;
lmport org.wdc.dos. Nodellst;

isport androld. app.AlertDlalog;

import androld.app.ProgressDialog;

import androld. content.Context;

leport androld. content.Blaloginterfade;

isport androld.content.Intent;

import androld. content.SharedPreferences;

import androld. content.Dialoginterface. OnClicklistensr;
leport androld.content.SharedPreferences, Edlitor;

! l=port androld.graphlcs.Color;

isport sndrold. graphles. drawable . Drawable;
ieport androld. locatlon. Locatlion;

import sndrold.location. Locationlistensr;
import androld. locatlon. LocationManager;
import androld.net.ConnectivityManager;
import sndrold.os.Bundle;

import androld.os.Handler;

import androld.os.Message;

isport androld. preference. PreferenceManager;
ieport androld.provider.Settings;

import androld.view, Mena;

import androld.vles. Mesultes;

import androld.vlew, Vies;

import androld.wldget. Button;

ieport androld. wldget EdltText;

import androld.wldget. ImageButton;

import androld.wldget. Inagevie;

ieport androld.widget.LlnearLayout;

import android.wldget.Toast;

leport cos.google.androld. saps.GeoPolnt;
import cos,google.dndrold. maps . MapaActivity;
ieport cos, google.androld. =aps.MapController;
leport com.google.androld. maps . Maphied;
irport com., google.androld. saps . Overlay;
import cos. google.androld. maps.Overlay]ltes;

poblic class Malnactivity extends Mapactivity (

A Server and Cllent Trajectory
public welatile statle ArrayList<myPolnts CllentTrajectory;

M
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publle volatile statle ArrayLlit<myPolnaty ServerTrajectory;
M the dlalog that is wse for drawlng the path
public volatile statle Progresibialog dlalog;

£ flag that 15 wied to mow L the data comes from
{f a trace or the GPS

public volatile statlc boolean useTrace;

publlie volatile statle boolean GpsStarted;

public volatile statle boolean privacy = false;

Jf String that keep the previous flle

publlc volarile statle boolean AlreadyRead = false;
public volatile statlc String previous = *%;

publle volatile statle String custFilePath = ==;

public volatile statle Stelng cutpFlleloc = new String{);
A Flags For the map

publle volatile statle boolean pln = false;

public volatile statle boolean sat = false;

public volatile static boolean trafflc = Ffalse;

public volatile statle booleam strvlew = false;

public volatile statlc Int kindofdraw = R.drawable.flag;
public volatlile statie Stelmg[][] QueryTrajectories = mull;

publle volatile statle SharedPreferences preferences;

publle volatile statle LocatlonManager locatlonManager = null;
public volatlle statle Locatlonlistensr locatlonlistensr = null;
public volatile statlc boolean ploted;

publle volatile statle Handler messageHandler;

Af svart and end polnt for double cllcking the home button
publlc statlc ArraylList«GeoPolmt» startpolmts;

publle statie Arrayllst<GeoPolnty endpolnts;

public static boolean srchdng
publle static Int next;
publle static Int startend;

protected Linearlayout linearlayout;

private Int Denslity = Z;

protected double platidute;

protected double plonglitude;

A elicks from all the buttons

public statle Imt clicks;

publlic statlc Int clokeol;

publie statie Int clekpling

ff varlables that 1s using to flag something
private boolean append;

private boolean connedted;

{f private varlables that only are used here
private MapView maphiew;
private Bufferedurliter wrlter = null;
private BufferedReader reader = null;
private Flle owtFlle = null;
private Flle Inflle = moll;
private List<Overlay» mapOverlays;
private Drawable drawable;
private Maplontroller syMC = pull;
private GeoPolnt geoPolnt = mull;
private MylteslzedOverlay LltemlzedDverlay;
private Toast warn;
privats Toast Info;
private Connedct con;
,’i‘l
* All the buttons are private
e
private ImageButton btmHome;
private IsageButton brallose;
private ImageButton binNext;
Jf these button need to have a restore fundtlon
private volatile itatlc ImageButton bnlol;

protected statlc vold restoreCol{) {
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btnCol. setBackgroundfesource (B drawable. colred);

£ these button nesd to have a restore functlon
private volatlle statlc ImageButton bUnPlng

protected statlc wvold restorePin{) {
binfln. setBackgroundiesour<e(R. drasable. none) ;
}

/i these buttons need to have a restore functlon
private volatlle statlc ImageButton brnkld;

protected statlc wvold restoreWid() {
bindld. setBackiroundieiourde(R. drawable . widthl);

¥

protected STring usernase = new String();
protected statlc boolean liUsernamelet = false;
protected static Int Kj

int key = @;
private boolean record = false;

EOverelde
pubtlic veld onCreate{Bundle savedInstancestate) |
A start the maln attivity

super.onireatesavedInitanceState);

setlontentView(R. Layout .map) ;

final Poplp popup = (PopUp) flindviewById(R.1d.popuptpssindow);
popup. setvisibl Loy (View, GONE);

popup. SeTTitle( Do you want to switch To wlfl sode?=);

final Button btn « (Button) FindvlewByld(R.1d.shos popup_button);
final Button bEnCancel = (Button) FlndviewById(R.1d.btnCancel);
final Burton btaOk = (Button) FindviewByTd(R.id.bredk);
binCancel.setOnCllcklistener{new View. Onlllckilstener(]) {

Boverride
public vold onClick{View v) [
Af TO00 Awto-generated method stub
popup. SetVlsibllity{View. GONE);
bon. setBackgroundBesourcelR. drawable . lefrarron) ;
¥
M
brndk. setOnClickilstener(new View. OnClleklistener() {
Eoverride
publlc vold onCllck{View v} {

41 T000 Awto-generated method stub
Intent | = new Intent{MalnActivity.this, WifiGraph.class);

starthctivity(l);
if (con 1= mull) {
con.appllose(];
} appllose]);
I E
btn. setOnCllckListener(new View.OnCllckLlstener() {
EOverrlde

publlc vold onClick({View arge) {
1f (key == @) {
key = 1;
popup. setVisibility{View. VISIBLE);
bin. setRackgroundiesource{R. draswable. selectorrigth);
} else IF (key == 1) {
key = @;

POPUP. S#TVLS IBLLETY {View. GONE) 5
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btn. setBackgroundiesource R, drawable. selectorleft);
t
e

L#H

ff initialized Toast messages
inltMessage(]);

fFf inltiallize varlables
inltVarlables();

£ Inltlallze controls
inltControlafthis);

A/ inltlallzed the message handler for the meisages from the thread
meisagerandler = new Handler{) {
publlc vold handleMessage{Message msg) {
Super. handleFesiage{nig);

Jf Connectlon mycon;

swultch (msg.argl)

case Messages.FIRST_PLOT:
warn. setText{"Please plot your trajectory first.");
warn. show{ ]}
connedted = falie;

A searched = false;
break;

case Messages.CONNECT:
info.setText{"Comnecting."};
Info.shoed ) ;
break;

caie Meisages.INVALID ACCRESS:
warn. setText{“Invalld Address.”);
warn. show( };
connected = falie;

JJ searched = false;
break;

case Messages.SEARCH:
warn. 4t Text{"You 4re Searching.”);
warn. show } ;
break;

case Messages. DEFAULT EPSILON:
Info_setText{"Using default epsllon{@.@81).%);
Info.show();
break;

Case Messages.LCSS:

Info.setText{ "Calculating LCSS.!");
Anfo. showd);

Jf PlotSart{msg.argd);

break;

Case Messages . UPBOUND:
Info.setText{“Caleulating UB.1™);
Info.show();
break;

Case Messages. ENDSROH:
Info.setText{*Searching done!®};
Anfo. show ) ;

If (QueryTrajectorles == null)
PlotSertPrivate{msg.argd);

iw
PlotSart{asg.argl);
Af connectied = falie;
# searched = false;
break ;
case Messages . ENDOONN:
Info.setText{“Connection donel™);
Info. show(];
connedted = false;
break;
cate Messages. STATECAL:
warn. setText{"vou are In calculate state.\nPlease Try agalmi™);
warn. show( ) ;
break ;
case Meiilged. STATERET:
warn. setText{“vou are In retrieval state.\nPlease try agalmi®};
warn. show{ )
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break;
Case Messages.STATESER:
warn. seTText{"You are already sedrchlng.\nPlease Try agalni®);:
warn. showi };
break;
case Messages.SERVER_ERR:
wWarf. eTText(Messages . errors. gerinsg. argd));
warn. show(};
defaulr:
warn. setText{*The Connectlon was closed.®);
warn. show{ )5
connected = Falie;
A searched = false;
break;

}
|
ff set The Useriase
if {|setusername(})) {

final AlertDlalog.Bullder alert = new AlertDlalog.Bullder{this);
final EdltText lnput = new EdizText{this);
alert, setvlew| Input] ;
alert.setMessage("Please write your Screen Name™);
alert. setPodltiveButton(“0k=, new Dlaloglnterface . OnClickiistensr() {
public vold onClick{DlalogInterfate dlalog, Int whichButton) (
uigrnate = Input. getText]). . 2oStrlng().trin{);
Editor editor = preférences.edlt();
editor, putString( "uirNone®, uiername);
editor.conmit();
warn. seTText{username);

warn. shaw( ) ;
s

alert. setiegat IveButton] "Cancel”, new Dialoglnterface.OnClicklistener(]) {
public vold onClick{GlalogInterface dlalog, Int whichButton) (
dlalog.cancell);
1

2 H
alert.show();

}

private vold inltMessage() (
44 TODD Auto-generated method stub
47 inltlallzed errors 1llst
Messages.errors = neW HashMapcInteger, Strings();
flllMashMapE rror{Messages. errors);

4 Initlallze toast for warnings

warn = Toast.makeText(MalnActivity.thlis, ™", Toast.LENGTH_LONG);
View wifltewtvlew = warn.getview();

LinearLayout wifllay = few LinesrLayout{MalnActivity. this);
wifllay.setOrlentatlon{LinearLayout ., HORTZONTAL);

InbgeVview wiflview = néw IsageView(MalnActlvity.thls);

wiflview, setlmageResourcelR. dravable. warning);

wlifilay. sddview(wlflview);

wifllay. addview(wlfitextView);

warn. setview(wifilay);

47 Inltlallze toast for Informatlons

info = Toast.makeText(MalnActivity.this, ==, Toast.LENGTH_LONG);
View textView = Info.getView():

LinsarLayout lay = new LinearLayout{Malnactivity.this);

lay. setOrlentat londL lnearLayout . HORIZ0NTAL);

Imagevlew view = new ImageView(Malnactlvity.thls);

wvlew, setInageResource(R. drawable. Info);

Lay. addvlew{view);

Lay.addview(tentvlew);

info. setview{lay);
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1

Boverride
protected vold onStart(} {

[ TODD Auto-generated method stub
super.onstact{);

/f The only tise that a sasple s draw
If (Malnactivity.custFilePath.equals{getString{f.string.sdcard}}) (
InputStreas InStreas = getResources().openRasRescurceR. ran. trajectory_sasple);
readfronSasplef el inStrean);
ByNC = mapVlew.getController{);
EyMC. SetZoon(15);
Info,setText(*This ls a sample trajectory®);

Anfo. show!);
}
£ We should redras the map due the process dialog
startdap();
EetPref();
}
Blverride

protected vold onResume() {

£ 1000 Auto-generated sethod stub
super. onfesume(];
ff We should redraw the map due the process dialog

startMap();
petPref);
B0werrlde

protected boolean LifouteDliplayed{) {

ff TOD0 Auto-generated method stub
return false;

f* Creatés the menu Ltens */
publlic boolean onCreatelptlonsMeni{Menn menu) |

¥

menu. addi{@, B.Lld.record, 8, "Record™).setlcon{R.drawable.recorded);
menu. add{@, R.id.Cons, 1, “"Connect®).setlcon{R.drawable.conser]);

menu, add(@, R.ld.SertTre, 2, “Smart Trace®).setlcon{R.drawable.s=art);
menu, add(B, R.ld.Share, 3, "Share”).setlcon{R.drawable, share);
Fomenu.add(@, R.L1d.OeDff, 3,

Fi “online/0ffline™) . setlcon(R. drawable. of fgps);

£ menu.add(B, R.ld.mapMode, B, "Map Mode®).setlcon{R.drawable.mode);
menu. addi{@, R.ld.preferences, 4, "Settings®).setlcon{f.dravable.prefer);
menu. add{@, R.ld.more, 5, “More ...").setlcon{R.drawsble.more);

FELURA True;

publle boolean onMenulpened{lnt featureld, Menu senu) {

i 1000 Auto-generated method stub
Henulten ltem = menu.getItea{l);
¥enulten ltesrecord = menu,getlten{@);
1If {lconnected) {
Ltes. setlcon(R.drauasble. Conier) |
Ltenm, setTitle{ “Connect™);
b #lse {
Aten, setlcon(R.drawable. disser];
Iten.setTitle{ “Disconmect™);
}

Lf {Irecord) {
ltesrecord. setleon{R . drawable.recorded) ;
tesrecord. setTitlel "Record™)

boelie [
Atesrecord. setlcon(R. drawable. record) ;
ltenrecord. setTitlef *Recordlng. .. *};

}
FETURA Super.oAMenulpensd{ featureld, menu);
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439 A/ This method Ls called once the menu 15 selected s12 1 = new Intent{MalnActlivity.this, OnOffPreferences.class);
Adi public boolean onfptlonsItenSelected{Menultes ltem) | 513 starthctivity(l);
4a1 Intent | = null; 514 Info. setText({“Here are the appllcation’s settings.);
442 Message msg = null; 515 info. show(];
443 switch (lves.getItesld()) { 516 Jf con = null;
EEE] /f We have only 5 senu optlon a7 Brieak;
445 case H.ld.OnOff: 518 case H.ld.record:
446 £ Lainch CalffPreferences actlvity 519
d447 1 = new Intent{MalnActlvity.thls, OnOffPreferences.class); 5i@ IF {(useTrace) (
448 startActiviTy(l); 521 warn. setText{*You are uilng a trace flle.\nTo collect polnt go In onllne sode®);
449 con = null; 523 warn. show( };
F12 break; 523 break;
451 4§ SMAPT Trate requeil To Server wWlth new Thread 524 1
452 case R.ld.S=rtTre: 525 4/ Launch ModelfMap actlvity
453 Sih IF {Irecord) {
asd Af (leonnected) { 527 Lf {IGpsStarted) {
45% warn. setText{"You showld connect Flrst!®); 58 Censity = {(int) preferences.getint{“Denslty”, 1);:
456 warn, show(}; 529 Density = (Int) Math.pow(1l®, Denslity):
457 A 538 startGps{);
458 b 531 13
459 mEE = new Message(); 532 record = true;
L[+ ms.arg) = Messages.SEARCH; 533 b else {
451 Connect.messagedandler. sendMessage{msg) ; 534 f (GpsStarted)
467 535 stopbpsl);
di53 break; 536 record = false;
464 case R.ld.Cons: 537 }
455 Jf Connect To Server with nes Thresd 518 break;
465 flnal ConmectivityManager conaMgr = (ConnedtivityManager) this 539
467 SQetSystenSecyice(Context. CONNECTIVITY SERVICE); 549 ¥
A58 flnal androld.net.NetworkInfo wifl = connMgr 41 return true;
469 <gethetworkInfof Conned tlvityManager. TYPE_WIF1); L% FJ 1
478 543
47l 1f {lconnected) | 544 ROverride
472 1f (setlsernane(}) { s4% public vold ondptlonsMenuClosed{Menu menu) {
473 1F (wifl.isAvallable{}} 46 JF TOOD Auto-generated method stub
474 con = new ConnedtigetippllcationContext(), falie, uiername]; 47 super.onCptioniMenuClosed{nenu)
475 elie [ 548 LF (con = aull) |
AT6 gpshlflAlert("Wifl"); 545 con.STart();
AT break; 558 con = null;
ATH 551 b
a9 } else { 552 ]
a9 wWarn. setText({“The username 15 not set yetlll®); 553
431 warn. show( )3 554 wold Inltvariables() {
A8 break; 555
483 } 556 A Inltlalize Important warlables
d3a More.térmlnal = =%; 557 connected = false;
485 connelted = True; 558 ff searched = falsie;
A%5 559 con = null;
437 b else { 368 ClientTrajectory = new ArcayList<syPolmts();
448 msg = new Message(); 561 QueryTrajectories = new String[10][];
aa9 =m5g. orgl = Messages. QUIT; 562 startpolnts = new Arrayllst<GeoPolnt>();
a3 Connec T, BessageHandler. sendies sage (=g ) 563 endpolnts = new Arraylist<GeoPolnts();
491 conneLted = false; 564 startpolnts.cleard);
492 } 56% endpolints.clear();
a95 566 ClientTrajectory.clear();
a9 break; 567 clicks = B;
485 cage R.ld.sore: S6E clckeol = B;
495 A Launch more activity 569 clekplin = B;
497 1 = niw Intent{MainActivity.thls, More.class); 578 next = @
A9H startdctivity(l); 571 ploted = false;
L] A4 ton = null; 572 srchdn = false;
= i 573 previous = new Streing(™");
581 case R.ld.Share: 574 DrasPathlverlay . widthOfPath = 2;
S8 A Launch Preferences activity 575
S@83 1 = néw Intent(MalpActivity.thls, Preferences.class); iTe ¥
50 startActivity(l); 577
585 Info.setText{“Here are the appllicatlon’'s preferences.®); 578 £ Lnltlallize comtrols
S48 info. show(); 579 private vold InitControls{Malandctivity googleMaps) {
sa7 A con = nwll; 588 bnPln = (IrageButton) flndviewById(R.1d.btePln};
388 break; 581 bmnPln. setBackgroundResource{R . drawable. none ) ;
589 a2 bmiol = (ImageButton) fladviewSyId(R.id.btrCol);
518 <ase R.ld.preferences: 383 btnCol. setRackgroundResource (R . dramable. colred);
511 f Launch Preferences activity 584 bmnclose = (ImageButton) FindviewByld(R.id.bTaclose);
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brnClose. setBackgroundBesourcelR. drawable.close);
binclose. setadjustViewBounds {true);

binkld = (IsageButton) FlndviewById{R.ld.buakid);
brnkld. setBackgroundfesource (B, drasable. widthl);
brntome = (ImageButton) findViewById(R.1d.bunHose);
bintgme, setBackgroundiesource (R . dravable, selector_home] ;
brndext = (IsageButton) findViewById{f.ld.btaMext};
binMext. setBackgroundiesource (R . drasable. selector_next);

preferences = Preferencedanager.getDefaultSharedPreferences{thlis);

44 lnltlallze the lnput Flle

CUsTFLlePath = prefersnces. getstring(EditTextBrouser PATH, =fsdeard/");
A Inltlallzed the map view

Eapilew = (MapVlew) FindviewSyld{R.ld.saspview);

myME = mopVlew. getlontrollerd);
mykC, setioon(s);
44 Inltlallze the density and gps varlable
platidute = 8.8;
plongltude = 2.8;
GpiStarted = false;
locatlonMonager = {(LocatlonManager) getSystesService{Context.LOCATION SERVICE);
locationLlstener = new Mylocationllstener();
£ O ocllck llstener
/4 Plot the trajectory on the
btnrgme. setOnCllckLlitener{new Button. OnClickLlatensr{) {
publlc vold onClick({view v} {
AF LF we uie & trade we ishould read the trace Flrit
1f {useTrace) {
1F {Iprevious.equals{custFllePath) || !ploted) {

dialog = ProgressOlalog.show(Malnactivity.this, ==,
“Loading. Please walt...®, true);
dlalog.show(};

Intent 1 = new Intent{MalnActivity.this, PlotPath.class);
starthctivity(L);
sestartend;

}

} else IF {record || Iploted) {
A start drawing on the map
startMap();
ploted = true;

1

41 end-start of the trajectory
startend = {(+estartend) ¥ 2;
47 go o end or start polat
BoToPolnt(};

}

15
bitnflin. setOnlllckil Lstener{new Button.Onlllckilstener(] {
publlc vold onClick{View v} {
clekpln = {eeclckpln ¥ 4);
switeh (clckpln) {
faie B
Malnfctlvity.pln = false;
bEnPln. setBackgroundResource (K. drawable . none) ;
break;
case 1:
Malndctivity.pln = true;
MalnActivity.kindofdraw = R.drawable.pln;
brniin. setBackgroundbesource (A . drawable. thusbtack) ;

break;

cade 2z
MalnActivity.pin = true;
Malndctivity. kindofdraw = R.drasable. arrow;
brniln. setBackgroundResource(R. drawable . btnarr);
break;

case 3z
MalnAcTivity.pin = True;
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i

HalnActlivity kindofdraw « R.drawsble.flag;
btnPln. setBackgroundiesource R . drawable binflag);
break;

default:
break;

3
startMap();

¥
|3 H
bracol. setOacl ekl lstener{mew Button OnClickilatener) (
public wold onClick{View v} {

clekeol = {+eclckenl X &);

aulteh {clekeol)

case B:
CrawPathOverlay.color = Color.RED;
btnCol.setBackgroundiesource{R. drawable. colred);
break;

case 1:
DrawPathOverlay.color = Color.GREEN;
btn{ol.setBackgroundiesource(R, drawable. colgresn);
break;

cage 2:
DrawPathOverlay.color = Color.BLUE;
btnCol. setBackgroundResource{R.drawable. colblue);
break;

case 3:
DrawPathOveriay . color = Color. YELLOW;
btncol.setBackgroundiesource{R.dravable. colyel);
break;

case 4:
DrawPathlverlay.color = Color. BLACKS
btnfol.setBackgroundResource(R . drasable colbli);
break;

case 5:
DrawPathOverlay.color = Color.GREEN f 2563
brnfol. setBackgroundiesource(R, drawable. color);
bréak;

default:
break;

}

startMap();

F
Hi
binkld. settnClickListener{new Button.OnClickilstener() {
public wold onClick{Vlew v} (
clicks = {seclicks X 3);
switeh {clicks) {
Cage B:
bredlid. setBackgroundResource (R . dravable. widthl]);
break;
case 1:
bredld. setBackgroundiesource R . drawable . wldtha);
break;
case 2:
btrkld. setBackgroundiesource(R . drawable widthi);
break;
default:
break;
}
DrawPathOverlay. wldthDfPath = clicks ® 2 + 25

startMap();

135
bnClose. setOnClickListener{new Button.OnClicklistener{) {
public vold onClick{Vlew v} {
benClose. setBackgroundResource{R . drawable . dlsclose)
AlertDlalog. Bullder bullder = mew AlertDlalog.Bullder{Malnictivity.this);
bullder. setMessage(“Are you sure you want to exit?®).ietConcelable]false)
-setPositiveButton *ves™, new OnCllckilstener{) (

goverride
public vold onClick{Dialoglnterface dialog, Int which) {
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Ji 1000 Auto-generated method stub
btndlose. setBackgroundiesource(R. drawable. close);

appllosel);

¥
1) .setiegativeBution]"No", new OnClickilstener() {

ride

public vold onClick{blaloginterface dlalog, Int which) {
/i TODD Auto-generated sethod stub
btnllose. setBackgroundiesource (. dravable. close);

return;
}
Hi
AlertDlalog alert = bullder.create();
alert.ihow();

i
brnext. setOnCllekllstener{new Button.OnCllekllstensr() {
publlc vold onClick(View argd) (
A TO00 Auto-generated method stub
if (startpolnts.slzel) > @)
next = (venext X startpolats.slzed));
1F {startend == @) {
1f {startpolnts_ slze() > @)
=yMC, setCenter(startpelnts. get{next)];
1 #lie (
1f (endpolnts.size() > &)
syMC . setCenter{mdpolnti . get{next));

protected vold goToPolnt() {
£ 1000 Auto-generated method stub
if {IClientTrajectory.lsEmpry() 8% startpoints.size() > @ 88 endpolnts.size() » @) {
1f (startend == 8) {
geofolnt = startpolnts.get{@);
¥ #ls# {
geoPolnt = endpoints.getid);
')

b else {
geoPolnt = new GeoPolnt(34667885, 3138@8183);
ey, setioom(15);

¥
/1 the next button should be other trajectory but not mine
next = B
/f put the center of the sap the flrst coordlnate
myMC. setlenter{geoPolnt);
1

private wold appClose() {
IF (Spsstarted)
Edltor edltor = preferendes.edltf);
wdltor.putStelng( custflle™, outpflleloc);
editor.commlti};
try |
1f (welter |s null)
writer.close();
b catch {(Exceptlon &) |
warn. setText(“writer Exceprlon:® + e);
warih. shew )5
¥

lecatlonManager. removelpdates{locationl istener);

¥
finlah(});
System.exit(e);
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private class MyLocatlonListener leplements LocatlonLlstensr {

public vold onlocatlonChanged{Location loc) {

double latidute = @.8;

doyble longltude = 2.8;

IF {loc 1= pull) {

try {
latidute = loc.getlatliude();
longitude = loc.getlonglrude);
IF {i({int) (latldute * Demnsity) - (int) {platldute * Denslty) == @ £& (int)
{longltude * Density)
- {int) (plongltude * Dénsity) == B)) {
platlidute = latldute;

plongltude = longltude;

ayPolnt temppolnt = néw myPolat{latldute, longltude];
CllentTrajectory. add(tesppolnt);
writer.append{latidute + "\t™ + longltude + *n"};
wWarn. et Text]

“Latitude (X): " ¢ latldute + ",Longltude{¥)=" + longltude);
warn. show{) ;

1§

b catch (Exceptlon )
warn. setText{“Exception in onLocationChanged{): * + &.getMessage(])];
warn. show! )

5
public vold onfroviderDlsabled{5tring provider) {
}

public vold onProviderEnabled{String provider} {
}

public wvold onStatusChanged{5tring provider, Int status, Bundle extras) {

¥
¥

vold readfroaflle{) {
11 {AlreadyRead && previcus.equals{infile.getNa=e{]])
return;
£ 1t"s the sase flle
previous = inFlle.gethame();

7 pet the Latltude from flle and store Lt to an array
try {
String line;
sString(] temp;
myPolnt tesppolnt;
while {({1ine = reader.readilne()) 1= null) {
temp = Llime. spllv{®\t");
temppolnt = new myPolnt{Double.parsebouble{tesp(@]), Double.parsebouble{tenp[1]));
CllentTrajectory . add({tesppolnt);
S

b catch {(Exception &)
warn. setText{“Exceptlon while reading from flle:\n® « e.getMessage{));
; warn. show( ) ;

AlreadyRead = True;
}

vold startMap() {
startpolnts.clear{);
erdpolnts.clear(];
mapview. ¢ learDisappearingChlldren() ;
mapiLlew. renoveAl Iviews(];
mapiew. ¢ learanination]);
maplew. setBulltInZoosControl s{True);
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}

mopWiew. setSatelllte(sat);

maplew. setTrafflc(trafilc);

maphlew. SeTSTreetView{sTrvien);

mapOverlays = maphlew. getOverlays();

mapOverlays.clear();

drawable = this,getResources(). getbrawable (kindofdraw);

/i for the sap

44 STARTING POINT

If (ClientTrajectory == null || CllentTrajectory.size() <= 8) {
return;

}
GeoPolnt sTartiP = new GeoPolnt{{int) (CllentTrajectory.get{®).petX() * 1E6),
(int) (CllentTrajectory.get(d).geTv() * 1£6));
startpelnts, add(startoP);
EeoPolnt = STAFTOP;
A4 B setCenter{geoPolnt);
£ myMl. setoom(1%);
maphlew. getlverlays( ) . add(new DrowPathOverloy{startGP, startGP, 8));:
/i RAVIGATE THE PATH
GeoPolnt gpl;
GesPolnt gp2 = STartoP;
for (Int 1 = @; 1 ¢ CllentTrajectory.slze(); Les)
£P1 = gpd;
/4 watch out] For GeoPolnt, flrst:latltude, second:lomgltude
£p2 = new GeoPolot({int) (CllentTrajectory.get{l).getx() * 1£6),
(int) {(CllentTrajectory.get(i).gety() * 1£6)};
mapilew. getOverlavil ). sdd{nee DrawPathOverlay(gpl, gp2, @));

¥
endpolots.add(gp2) ;
1/ END POINT
maphlew. getiverlayal ) . addinew DrasPathiverloy{gp?, gpd. 8));
ltenlzedOverlay = new MyltealzedOwerlay(drawable, getadppllcationContext(}};
it (pin) (
Cverlayltem overlayStart = new Overlayltes{startep, ==, =%);
irealzeddverlay. addOverlay(overlayStart);
Overlaylten overlayind = new Overlayvites(gpd, *=. =°);
Ltenlzeddverlay. addOverlayoverlayind) ;
maplverlays . add{ itemizedOverlay);

il‘ {srchdn)

searchdapl);
=apView. getController] ). anlnateTo(startoP) ;
sapVlew. setBulltInZooscontrols( true);
maplew.displaylooalontrols{trus);

vold getPref() (

1

uwieTrace = preferendes.getBoolean] “0ffops, false);
append = preferences.getBoolean"Append™, false);
privacy = preferences.getBoolean{"PrivacyTraj®, falie);
Denslty = (lnt) preferences.getincf“Densizy®™, 1};
Genslty = {lnt) Math.pow(18, Denslty);

vold stopéps(} {

GpsStarted = Ffalse;
{f Cloie gps
custFllePath = putpflleloc;
SharedPreferences, fdltor ed = preferences.edlo();
. putString{ EdltTextBrowser . PATH, custfllePath);
ed.comalt();
£ EditTextBrowser.tub. setText{custFllePath);
try o

Lf (writer = null)

writer.closel);

} cateh {Exceptlon e} {

warn. setText{“writer Exception:® » &);

warn. showi);
}

locat lonManager. resovelpdates(locatlonlistener);

945
958
851
952
853
G54
95%
956
957
958
959
9Ea
961
862
963
96
965
965
867
968
969
a7
571
977
973
974
a7s
976
977
ara
§75
88
uEl
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983
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989
998
991
992
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996
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1eed
1289
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1811
1812
1213
1834
1815
1816
1817
1818
1219
1828
1881
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GpaStarted = false;
warn. setTent]

"% tracking stoped...'nCllck ConneCt To server to upload data.®);
warn. show( ) ;

}
private vold gpsWiflalert{flnal String sett) {

final AlertClalog.Bullder bullder = new AlertDlalog.Bullder{thls);
bullder.setMessage{~¥our = + SeIT + " seems To be disabled, do you want to enable LT?7)
JswtCancelable(false) . setPositiveButton]“ves",
new Dlaloginterface.OnCllckilstener() (
BOverrlde
public wold onClick{DlalogInterface dlalog, lnt which) {
/f TODD Auto-generated method stub
LF {sett.equals{“5P5"))
startActivity{nen Intentq
Settings.ACTION_LOCATION SOURCE_SETTINGS)):
else
startactivity{new Intent{Settings. ACTION WIFI_SETTINGS));

¥
b).setiegatlvebutton)*No®, new DlalogInterface.OnClickLlstener() {
public vold onClick(Dlaloginterface dlalog, Imt which) {

dialog.cancel{];
}
3 h
flnal AlertDialog alert = bullder.create();
alert.show();

I

vold startGps() {
final LocationManager sanager = {LoCationManager) getSystesService{ComText.LOCATION_SERVICE);

LFf {!manager. LsProvidecEnabled| Locat ionManager. GPS_PROVIDER) ) (
EpskLFLALerT{"GPS™);
}

1f {useTrace) {
warn, setText{“uUncheck the use trace flle check box.\n{=enu preferences)®);
warn, show{ 1 ;

return;

GpsStarted = true;
CllentTrajectory . clear{);
cutpFllelor = preferences.gerstringl “outpFlle®, “nfa®);

if (outpfileloc.equals{®n/a") || cutpfileloc.equals{")) {
warn. setText{“Provide path/fllenase for ocutput flle.‘\n{menu prefecences)™);
warn. show{ ) ;

FETUTA;

¥
ff Indtlalize the coordinates flle
Ty |
outFlle = new Flle{outpflleloc);
Wrlter = new Bufferediriter(nes Filenciter{outFlle, append));
b catch {(Exceptlion e) {
warn. setText|

“Error when cpenlng cutput flle:\n™ + e.getFessage{));

warn, show{);
}
Ty o
locationManager. requestlocat lonlpdates{Locat lonManager .GP5S_PROVIDER, 8, B,
locatlonlistener);

GpsStarted = Trus;

} cateh (Cxception e} {
warn, setTest{“Unexpected Error on GPS service:\n™ + &, getMessage());
warn. show ) ;
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}
warn. setText{“6M5 tracking started...\nCollecting Position Inforsation...®);
warn. Show{}

1
vold searchMap() {

mapilew = (Mopvlew) FindviewById{R.ld.mapview);
maplew. setBul ltInfoosControls{ true);

mapylew. setSatelllre(sat);
mapyiew. setTraffle{zrafflc);
maphlew, setStreetView(strvlen);
/i for the mep

/4 STARTING POINT

String[] teppat;

int length = QueryTrajectorles. length;
Info,setText(“K=" + QueryTrajectorles. length);
info.show();
for (lnt k = @; k < length; Kes) |
mapdverlays = mapVlew.getOverlays{};
teppnt = QueryTrajectorles[k][8).splic{® ");
GeoPolnt startoP;
try |
STAFTGP = hew Geofolnt{(int) (Double.parislouble(tmppnt[e]) * 1£6), (int) (Double
parsebouble{teppat[1]} * 1E6]));
} cateh {Exception &) {
A ToCO: handle exception
STartéP = new GeoFolnt{d, 8);

startpolnts. add{starter);
ML = mapvlew.getControlleri);
peoPolnt » STArTGR;
AF myHL. setCenter{geofolnt);
£yl setToos{15);
map'lew, getOverlaysd } . add(
niw DrawPathOverlay(startGP, startGP, DrawPathOverlay.color & (256 << 5}
*{k+1)*75)):
// WAVIGATE THE PATH
GeoPolnt gpl;
GeoPolnt gpld = startbP;
for (Int 1 = 8; 1 < QueryTrajectorles[k].length; Li+) {
Pl = gpd;
try |
teppnt = QueryTrajectorles[k])[1].splic(” =);
£ watch out! For GeoPolnt, flrst:latitude, second:longltude
gpd = new GeoPolnt({int) (Couble.parseCouble(trppnt(@]) * 1€6), (int) (Double
Jparselouble{trppnt (1]} * 1E6));
} catch {Exceprion ) {
contlnue;

1
map'lew, getOverlays( ). add(
nes DrawPathOverlay(gpl, gpd, DrawPathOverlay.color » (256 <4 5) * (k + 1)
b H
¥
endpolnts. add{gpd) ;
4/ END POINT

uqﬂilu.gﬂ.ﬂ::lrlm{}
’ new DrawPathOverlay{gp2, gp2, DrawPathOverlay.color = (256 << §5)

* ik + 1) * TE));
Af mapVlew.getController(). snlmateTo(startaP);

§

maphLew. setBulltInZoonControls{ true);
=apilew.dlsplayZoosControls{trus);
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boolean setUsernssel) {
/i Check for any change ln preferences
usernane = MalrActivity.preferences. getStrlng( "usriane”, =);
LF (username. length{) <= @ || usernsme.contalns({™ \EuWbV™\ J((H15™))

lsUsernameiet = False;
return false;

b else {
lsUsernaneSet = true;
reTUrn Trie;

vold Plotssrt{int lcss)
AlertDialog.Bullder bullder = new AlertDlalog.Bullder{MalnActivity.this);
bullder.setHessage{"LCS5 = * # Less f 188.8 + "I'\nDo you want to plot the trajectory?™)
-setCancelable{false). setPositiveButton(™ves®, new OnClickLlstensr() {
EOverride
public vold enClick{Dlaloginterface dlaleg, Int which) {
S TODD Auto-generated method stub
irchdn = true;
startMap();

}
b} sethegativeButton] "No™, new OnClickiistener() {

Eoverride

public vold oaClick{Dialoginterface dlalog, Int which) {
A TODD Auto-generated method stub
braclose. setBackgroundResource . drawable, close) ;
srchdn = falie;

return;
}
s
AlertDlalog alert = bullder.createl):
alert.show();

}

vold PlotSertPrivate{lnt loss) (
AlertOialog.Bullder bullder = new AlertDlalog.Bullder(MalnActivity.this);
bullder.setMessage{"LCSS = * ¢ less / 1888 + "I\nBut The trajectory ls private®)
LsetheutralButton{"0K", new OnClickiistensr() (

@override

public vold onClick{Dlaloginterface dlalog, Int whlch) |
S TODD AutTo-generated method stub
binClose. setBackgroundResourde{R . drawable.closel;
srchdn = falie;

FETUCT
1
i
AlertDlalog alert = bullder.create();
alert.show();

]

vold readfromSanpleflle{InputStreas Im) {
1f (AlreadyRead B& MalnActlvity.previows.equals{Malmictivity.custFilePath)})
return;
Halndctivity CllentTrajectory.clear{};
Halnactivity.ploted = True;
FFAt's the saze flle
Malnactivity.prévious = MalnActlvity.custFllepath;

InputStreasReader Lir = new InpulStreasfeadec{in);
BuffersdBeader br = fnew BuffersdReades{iir);

i ger the Latitude from flle and store LTt To an array
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ey |
String line;
string(] Tesp;
myPolnt Tesppolnt;
while ((1ine = br.readiine()) I= null) {
teap = line.split{"\t");

teappalnt = new EyPolnt{Double.parsefouble(tesp(B]), Double.parseDouble{tesp[1]]);

MalnAetivity.ClientTrajectory. add{tesppolnt);
].

} catch {Exceptlon e} {
warn. seTText{"Exception while reading from Flle:\n™ + &.getMessagel));
warn. dhow();

Ty i
br.oclosed);
lar.close();
} catch {I0Exception e} {
Jf TODD Auto-generated catch block

e printstackTrace();
}
vold flllHashMapError{HashMapcInteger, Strings errors) {
try

DocusentBul lderFactory docBullderfactory = DocumentBullderFactory. nesinstande]);

DocusentBullder docBullder = docBullderfactory, newDocusentBullder);

Document dot = docBullder.parse{getResources( ). openRawResource{R. raw. errors));

/i normallie text representatlon
dor . getlotumentE lement( ) .normallze();

Rodellst llstOfErrors = doc.getElesentsByTagName( error™);
for {Int 5 = B & ¢ LisvOFErrors.getlengthi); s+¢) {

Hode FlrstErroriode = listOfErrors.ltem(s);
F (FlrstErrorNode. gethodeType() == Node.ELEMENT_NODE) {

Element flrstErrorilement = (Element) FlrstirrordNode;

7 e

Modellst nusberllst = flrsticrorflement. getl lementiByToghame( “nunber=);

Element nusberilement = (Element) nusberlist.ites{@);

Modellst TextfNLIST = nusherflement.getChildvodes();
string nusber = ((Node) textFuLlst.ltem(2)).getNodeValue().tris();

‘!JF e

Modellst descrlptiontlst = flrstErrorElement
.getElenentsByTaghane| *descriptlon®);

Element descriptionflesent = (Elesént) descrlptlonllst. lres{s);

Rodellst TextiNList = descriptlontlement.getChildNodes();

string description = ((Node] TextLNLISt.ites(R)).gethodevalue().tris();

errors . put{Intéger. parislnt{nusber), description);
14 end of Lf clause
}4/ end of for loop with s war

} caveh {Exceprion e) {
44 TOODD: handle exceptlon

Toast.makeText{getbaseContext(}, "Error: * + e.gethessage(), Toast.LENGTH_SHOKT).show():

}
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1 package SmartTrate.apk;
2

1 Isport java.utll.Hashiap;

final int FIRST_PLOT = 8;

int
int
int
Int
int
int
int
1nt
1nt
Int
Int
int
int
int

CONNECT = 1;
INVALID_ADDRESS = 2;
SEARCH = 3;
DEFAULT_EPSILON = d;
LS5 = 5;

ENDCONN = 8
OTHER = 9;
SERVER_ERR = 18;
STATECAL = 11;
STATESER = 12;
STATERET = 13;
QIT = 14;

final String CRLF = "\rin";

4

5 public class Messages |
5 /i define varlable for events
? publie statle

] public statle flnal
& public statlc flnal
1] public static final
11 public statlc flnal
12 public statlc final
13 public statle final
14 public statlc flnal
15 public statlc final
16 public statle final
17 public statlc Flnal
18 public statle final
1% public statlc final
L] public statlc Flnal
21 public statle flnal
22 public statlc

a3 publlic statlc

HashMapcInteger, Strings errors;
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“Centrallze Server AP

Everslon H

Bauthor @ Costantlngs Costafcoita.lostantlnospgmall.com)
Project Supervislon : Desetrls Zelnallpour (deelnafics.ucy.ad.cy)
Computer Sclence Department , Unlversity of Cyprus

% % s 8w @

o)

ieport java. lo.BufferedReader;
import Jova.lo.Flle;

import java.lo.Fllefeader;
laport jova. lo.I0Exception;
import java.utll.Arrayllst;

publlc class mobllelCSS

private ArrayllitemyPolnts CllentTrajectory = new Arrayllst<myPolnts{)i
private Arrayllst<myPolnty ServerTrajectory = new ArrayllstomyPolnts();

statle final String fllel = “cllent®;
statle final String Flleld = “server®;
statle final 1nt & = 5§

statlc double LCSS(ArrayList<myPolnt> server, ArrayList<myPoints climnt, double e, int de) {
A4 end here
44 PHASE 1
Int dedsps;
ArrayLlst<myPolnts serverTraj;
ArrayLlst<myPolnts cllentTraj;

1F (ferver.slze() > cllent.slze()) (
serverTral = client;
clientTraj = Server;

b else |
serverTraj = server;
cllentTraj = cllent;

}
double[ ][] previouss new double[dr1][d+1];
A Inltlallze #lrst column and row To assist the DP Table

for (int 1 = 1; 1 < clientTraj.size) » 13 lee)
/4 previousieft = cur;
for (Int =1 -d; J <L+ d& Jee) (

if {1 <= B)
cont lnue;

1f {f » serverTraj.slize())
reak;

»
iF {contalnInfolder{clientTrad. get({l - 1).g¥tX(], serverTral.get(] - 1).2e1X({], &)
% contalninfolder{cllentTraj.get(l - 1).pet¥({), serverTraj.get(] - 1}
-ERtY(), )} {
previous[15(de1) ] [1%(d+1)) = previous[{1-1)%(d+1) 1 [{J-1)%{de2)] + 1;
else
! previovs[1X(d«1) J[§X{d+1)] = Math.max{previous[{1-1)%{d+1) ] [§E{d+2)], previous[iE{d+ «
1] 1)%(de2) ]2z

}

1

i dee ke, 13

£/ PHASE 2

‘ii

SRR R E R L EEEEEEEEEEE
* In this phaie we can find the path on arcay L that shows the (osson
* values between the trajectory

A R EE BT R R R E R R R E T

189
118
111
112
113
11a
11%
116
1y
1a
118
128
121
123
18
124
135
126
1ir
1:8
129
138
15
132
133
134
135
135
137
138
139
148
141
1ag
143
T
145
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Ak o= ellentTraj.slze();
ff 1 = serverTraj.shzel);

i

Af while (true) {

AL (k== ) |] {1 ==0))
i break;

i F Mateh

£ U {contalninfolder{clientTraj.get(k - 1).getx{}),serverTraj.get{l -
IF 1) getX(),e)

A f EfcontalnInfolder{cllentTraj.get{k - 1}.get¥{}, serverTraj.get{l -
I 1).get¥ (), e))

A

A1 Meve to L[L-1][3-1] in next round

i k--
i Ll--
"
£} oelse {

A8 Move to max { L[k][1-1],L[k-2][1] } in mext round
A AF (LIE][L - 2] »= L[k - 1][1])

il--;

i elie

}
Af for {Int L = 85 L ¢ L.lengthy 1se) |
/f for {int J = @; J < L.length; Jer) {
£f Systen.out.print{™["+L[L][F]+"]"):
i}
{7 System.out.pelating);
I}
"

double result = previcus[d][d];

retorn ({resolt f {double) (Hath.mln{cllentTraj.slze(), serverTraf.size{)})) * 128);
}

private statlc boolean contalnInfolder{double valueC, double values, double e} {
Lf ({valueC - ®] ¢« walueS BE {valuel + &) > walues)
return True;
return false;

}

public vold readfrosfile(String custfllefath, ArrayLlst<ayPolnts Trajectory) |
String line = =%;
Flle Inflle = new Flle{custFllePath);
Bufferedieader reader = null;

L {IinFLle. exists()) {
System.out

printing *Provide path/filena=e for Input flle that exlsts.n{menu preferences)in®l;

return;
}
ey
reader = pew Bufferedieader{new FlleReader{inflle));
} cateh (I0Exception #1) {
£ TODO Awto-generated catch block
el.printStackTrace{];
}

/7 get the Latlitude from flle and store It To an array
try |
String(] tesp;
myPolnt tesppolmt;
while ((line = resder.readiine()) != aull) {
temp = Line.split(™\t");
temppolnt = new myPolnt{Couble.parseDouble(tenp[B]), Double.parsebouble(tesp(1]));
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146 Trajectory. sdd(tesppolnt);

147 ¥

144

149 } catch {Exception &) |

158 Systes.out.printlnd"Exception while reading from flle:\n®™ « e.getMessage());
151

152 } :

153

154 public statlc vold maln(String[] args) (

155 BobilelCSS & = new mobilelCSS();

156

157 n,readfromFile(". /traces/” + Filel + ".txt", m.CllentTrajectory);
158 B, readfromflle(”. /rrates/” + filed + ".INt", B ServerTrajectory);
159

1t System.out.println“LCSS = *

161 + ({{int) {(moblleiCSS.LCSS(m.CllentTrajectory, =.ServerTrajectory, e, 1) * 18@)))
182 / 18e.98);

163

172 ] }

185

166}

167
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* Everslon i L.e

* gauthor : Costantlnos Costa{cosita.costantlnospgmall.com)

* Project Supervislon : Desetrls Zelnallpour (deelna@cs.ucy.ad.cy)
* Computer Sclence Department , Unlversity of Cyprus
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-

o
patkage SEartTrace.spk;

import SmartTrace.apk.R;
Amport androld.app.Activity;

lsport androld.app.AlertBlalog;

import androld.content.Dlaloginterface;

isport androld.graphlcs.Color;

import androld.os.Bundle;

ieport androld.text.method. Soroll ingMoverentMethod;
import sndrold.view,Vies;

import androld.wldget.Button;

isport androld.wldpet. TextVies;

isport androld.wldget. Toast;

public class More extends Actlvity {
public statle String terminal = **;
private TextView TextView;
private Button binllear;
private Button brndbout;
private Button binBack;
private Button bincon;
private Button binMod;
final Charsequence[] iltess = { "Map®, "Satelllte®, “Traffic®, “Street View" };
AlertDlalog alert;

BOverride
publlc vold onCreate(Bundle savedInstanceState) (
super. onlreatesavedInstanceState] ;
setContentView(R. layout.more};
textvien = {Textvlew) findviewByld(R.1ld.textview);
TENTVLew, SetHovementMethod(new ScrolllngMovesentMethod());
teatview.setText("");
brnClear = (Button) FlndviewByld({R.ld.clear);
binClear. setBackgroundResource (R .dravable. selector_clear);
binAbout = (Button) FindvlewById(R.1ld.about);
bindod = (Button) Flndview8yld(R.1d.=ode);
brndod. setBackgroundiesourceR. drawable. selector_mode);
binibout . setBatkgroundResource (R dravable. selector_about);
binBack = (Button) FlndviewById(R.ld.back);
brnBack. setBackgroundiesource(l. drawable. selector_back);
btncon = {Button) findviewByld(R.ld.btncon);
brncon. setBackgroundiesourcelR . drawable. selector_terminal);
InltComp();
¥

private vold InltComp() {
TeNtVlew. setScrollontalner{true);

brnClear.setOnCllckilstensr{new Butmon.OnCllckilstener() {

public vold onClick{View v) {
tentView. setTextlolor{Color . WHITE);
rextView. setText{"Clearing. .. \a\n");
Malndctivity.pln = false;
Malnactivity.sat = false;
MalnActlvity. traffic = falie;
Malnactivity.strview = false;
DrawPathfverlay . colorsColor. RED;

93

96
a7
98
53
128
121
182
183

185
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A inltlallze Isportant warlables
Malndctivity.QueryTrajectorles = new Steing[10][]:
MalnActivity. startpolnti.cleari);
Malmactivity.endpolnts ¢ lear();
MalpActivity. CllentTrajectory.clear();
MalnActivity.clicks = @5
MalnActlivity.clekeol = 83
MalnActivity.clekpln = 8;
Malndctivity.next = 2;
Malndctivity. ploted = false;
Malnactivity.srchdn = false;
Malnactivity.previous = new String{”");
MalnACTivity. restoreCol({];
Malndctivity. restorePing);
MalnActivity. restorenlid{);
DrawPathlverlay . widthifPath = 2;
Flalsh{});

1

i
brnibout. setOnClicklistensr{new Button.OnCllickListensr(] {

public vold onClick{view v) {
textView. ietTectColor{@xFFOREETE);
textView. setText{*\ninThe application created by...\n\n" };
textView. append{*\tCosta Costantinosin®);
textView. append(*\tZelnal lpour Dezetriosin®);
textView. append|~\tLacudlas Christos\n™);
textView. append{"\n\t\tThank you\n®);

}
i
brnBack. setOnClickilstensr{new Button. OnClickListener() (
public vold onClick{Vview w) {
Finish{};

1
brncon. seTORCllekl Lstener(new BUtTon. OnClickiLstensr]) {
public wvold onCllick{View ) {
textView. setTextColor{Color . WHITE};
Lf{ternlnal equals{*=}}
textView, setText{“None transactlon yet...%);
else
TextView. setText{terainal);
H
iiH
btndod. setOnCllckllstener{new Button.OnCllckiistensr() {
public vold onClick{View v} {

AlertDialog.Bullder bullder = pew AlertDialog.Bullder{v.getContext(]});

bullder.setTitle] "Select Mode™);
bullder.seticon{k.drawasble.node);
bullder.setSingleCholceltens{ itens, -1,

new DlalogInterface.OnClickiistenerd) {

public wold onClick{blaloginterface dlalog, Int Ltem) {
Toast.makeText{getApplicatlontontext(), ltess[lres],

Toast. LENGTH_SHORT) . show(} ;

sulteh (Lrem) {

cage B
HalnActivity.strvlew = false;
MalnActivity. trafflic = falie;
Halndctivity.sat = false;
break;

cage 1:
MalnActivity.strvlew = false;
MalnActivity. traffic = falis;
Halnactivity.sat = True;
break;

case i
HalnActivity.strvlew = falie;
MalnActivity. trafflic = true;
Halnactivity.sat = false;
brieak;

case 3:
HalnActivity.sTrvlew = True;
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7 MalnActlvity.trafflec = false;
148 MalnActivity.sat = false;
143 break;

158 default:

151 break;

152 1

153 dialog.dismiss();

154 }

155 I H

158 HFERAEESEE A F T R B R T E e
157 alert = bullder.create()};

158 alert.show(};

159 ¥

168

1% ] Hi

162

163 }

154 }
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* Project Supervislon : Demetris Zelnalipour (dielnacs.ucy.ac.cy)
* Cooputer Sclence Department , Unlversity of Cyprus

.

{C) Copyright Unlversity of Cyprus. Ze18-2811.

SmartTrace Server APD

131 packafe SmartTrace.apk;

15 laport java.utll.ArraylLlst:

16 lsport androld.content.Context;

17 isport androld.graphlcs. drawable.Drowable;

1% import android.widget. Toast;

1% i=port com.google.androld. maps.ItesizedOverlay;
J@ l=port com,google.sndrold. maps.Overlaylten;

22 public class MyltemliedOverlay extends ItemlzedOverlaycOverlayltess (

private ArrayllstcOverlayltes> sOverlays = niw Arraylist<Overlayltens();
private Context sContext;

public MyltemliedOverlay(Drawsble defaultMarker, Context (ontext] {
super{boundlenterfotton(defaul tiarker) };
Elontext = Context;

£ TODO Auto-generated conatrudtor stub

EQverride
protected Overlayltes createltes{int 1)

A TODO AuTo-generated method stub
return moverlays. get(l);

}

ECverride

public Int slze() {
£ TO00 Arto-gendrated sethod stub
return miverlays.size();

1

public vold adddverlay(Overlayltes overlay) (

soverlays. add{overlay);
populate();

ride
protected boolean onTap(int plndex) {
Overlayltes ltem = sOverlays.get{pIndex};
Teast.makeText{mlontext, (" +« Ltem.routabledddress() « =)°,
Toast. LEMGTH_LONG) . show() ;
relurn True;

i
public MyItemlzedOverlay{Context context, Drawable defaultMarker) {

super{bovndCenterBot ton]defaul tharker) ) ;
sContext = CONTEKT;
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-
"
public ¢lass myPolnt {
private Double x;
private Double yi

myPolnt{Double x, Double y} {

this.x = x3
this.y = y;

¢

public Double gex() (
return x;

public Double gety() {
reTUrn ¥
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.
* Everslon i L.e

* gauthor : Costantlnos Costa{cosita.costantlnospgmall.com)
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* Computer Sclence Department , Unlversity of Cyprus
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-

o
patkage SEartTrace.spk;

IRport SmartTrace.apk.R;
Asport androld.content. Intent;

laport androld.content. SharedPreferendes;

import androld.os. Bundle;

Isport androld.preference. CheckBoxPreference;

import androld.préference. EdltTextPreference;

ieport androld.preference.Preference;

import andreld.preférence. Préferencedctivity;

import androld.preference.PreferenceManager;

isport androld.preference. Preference OnPreferencelllekiistensr;

public class OnOffPreferences extends Preferencedctivity {
J** Called when the activity IS FLrst created. ¢/
string ListPreference;
Steing edltTextPreferente;
string ringtonePreference;
Stelng secondEdltTextPreference;
Steing custoaPref;
SharedPreferences prefs;
CheckBouPreference onPref;
CheckiouPreference of fPref;
EdlETextPreference stpliser;
Preference DFfCategory;
Preference OnCategory;
Preference Inpuiflle;

publlc vold onCreate{Bundle savedIinstanceState] {
super, onCreatel savedinstancestate)
addPreferencesfrosResource (. xnl onoffprefers);
1 andreldikey="0f flategory™
prefs = PreferenceManager. getDefaultSharedPreferences|getBaseContent());
offcategory = (Preference) findPreference("0ffCategory™);
OnCategory = {Preference] flndPreference] “OnCategory®);
Inputflle = (Preference) FlndPrefersnce("custflle®);
onfref = {CheckBowPreference) FlrdPreference] "OnGps®);

£ when a cllck event 15 creating
oftPref = (CheckBoxPreference) flndPreference] 0ffcps™);
of fPref. setOnPreferencel]l lekl Lstener{new CnPreferencellicklistensr]) {
publlc boolean onPréferenceCllck{Preference preference) |
checkOfF(};
rEtUrn True;

Hi

onPref . setinPreferenceClicki lstener{new OnPreferenceClickilstener() |
publlc boolean onfreferenceClick{Praference preference) {
checkOn();
réTurn True;

i3 H

Inputflle. setOnPréeferenceC] okl stener{nes OnfreferenceClickiistener() {

BOverrlde
publlc boolean onPreferenceClickiPreference preference) |
£ 1000 Auto-generated method stub

4
75
A
7
78
79
&
&1
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i
24
BS
BG
ar
-]
&9
50
71
¥
a3
24
a5
96
a7y
98
59
12n
181
182
183
1g4
185
184
187
1a8
13
118
111
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113
114
115
1146
17
118
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121
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£ Launch OnOffPreferences actlivity

Intent & = new Intent{OnDffPreferences.this, EdltTextBrowser.class);

startActivity(l);
return false;
}
i H
}

ECverrlde

protected vold onStart{} {
A 1000 Awto-generated method stub
Super.onSTart();
CheckOFF() ;

4 checkOn(};

public vold checkOFF() {

LF {offPref. lsChecked()) {
of fPref. setChecked{True);
OffCategory. setinabled{true];
onPref . setChecked{ false);
OnCategory. setinabled{false);
onPref . setfnabled{trus);

} oelse {
onPref , setChecked{Trus);
OnCategory. setinabled{true);
offPref. setChecked{ falie);
Offcategory.setinabled{false);
offPref. ietEnabled{trues);

¥

public vold checkOng) {

Lf (onPref.lsChecked{}] {
onfref . setChecked{Trus];
OnCategory. setinabled(trus);
of fPref. ietChedked| false)
OFfCategory.setinabled{false)
of fPref.setEnabled{true};

b oelse {
of fPref . setChecked{trus};
offcategory.setEnabled{trus);
onPref, setChecked{false);
OnCategory.setEnabled{false);
onPref . setinabled{true);
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* Everslon : 1.8
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.

.
o
package SmartTrace.apk;

isport SEartTrate.opk.R;

lmport androld.app.Activity;

isport androld.os.Bundle;

import androld.vlew. View;

i=port androld.view.View.OnClickiistenser;
lzport sndrold.wldget. Imagefiutton;

public class Permlslon extends Activity {
goverride
protected vold onCreate(Bundle savedinstanceState) |
A TODD Auto-genérated method stub
super.onireate] savedinatanceState] ;
setlontentView(R. layout . perding
IrageButton lsg = (ImageButton) findviewById(R.1d.I=g);
img. setBackgroundiesource(R. drawable. error);
ImageRutton back = (ImageButton) FlndVlesById{R.ld.btnback);
back . setBackgroundfesource (R, drawable selector_back);
back.ietOnCllckListener{new OnCllckilstener(} {
Eoverr
public vold onlllck{View v) {
£i TODO Muto-generated method stub
Flalsh{};

j#H
}

Eoverride

protected vold onPause(]) |

A TODG Auto-generated method stub
super, onPause();

finlsh{};

1
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-

o
patkage SEartTrace.spk;

import Java. lo.Buf Féredieader;
Amport java.lo.Bufféreddriter;
laport Java.lo.Flle;

import java,lo.FllsReader;
Isport java.lo.ICException;
import Java.utll.ArrayLlst;

import SsartTrace. apk.R;

lmport androld.spp.Activity;

isport androld.os.Bundle;

isport androld. view.Vies;

import androld.wldget. ImageVies;
isport androld.wldget. LinearLayout;
import sndrold.wldget. Toast;

public class PlotPath extends Activity {
privaté boolean AlreadyRead = falie;
myPolnt[] trajectory = null;
private File Inflle = null;
Bufferedurizer writer = null;
Buf ferediesder reader = null;
private Strlng CL1entTRAD;
Toast Toast;

EOverride

protected vold ondreate{Bundle savedInstanceState] |
£ 000 Auto-generated method stub
super, onCreatel savedinstancestate);
setContentView(R. Layout.splash};
toast = Toast.makeText{PlotPath.thls, "", Toast.LENGTH_LONG);
View textVien = Tosst.getView!);
LinearLayout lay = néw LinearLayout{PlotPath.thls);
lay.setOrientatlon{LinearLayout . HORTZONTAL) ;
Imagevlen view = new Imsgeview{PlotPath.thls);
view. setI=sageResource (K. drawable warnlng);
Lay . addvlew{view);
Lay . bV Lew{ TentVien)
Toast. setview|lay);

}

Eoverrlde
protected vold onStare() {
A TODD Auto-penerated method stub
super. GnSTarti);
£ check for any change 1n preferences
1f {Malndctivity.ClientTrajectory == null)
MalnActivity.CllentTrajectory « new Arcaylist<myPolnts(};
1f {iMalnActivity.useTrace) {
LF (Malndctivity.ClientTrajectory.slae() 1= @) (
appilose();
} oelse {
toast. setTent{"Press GPS button to collect coordinates®);
Toast. show(];
appilose();

¥
return;

}
ey (

189
118
111
112
113
11a
11%
116
1y
1a
118
128
121
123
18
124
135
126
1ir
1:8
129
138
15
132
133
134
135
135
137
138
139
148
141
1ag
143
T
145
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InFlle = mew Flle{ MalnActivity.custFilePath);
If {IinfFlle.exists{}) {
Toast

JsetText{“Provide path/fllenane for laput flle that exlits.\n{senu preferences)\n

toast. show();
appClose();
return;

1

1f { MalmpActivity.custFilePath.equals{™n/a®} || Halndctivity.custFllePath.equals{**}) {
toast.setText{“Using default trajectory flle (GPS data).®};
toast.showl};
inFlle = new Flle( MalnActlvity.outpFlleloc);

1 else {
ToasT. SeTText{“Uslng trajectory Flle: * &+ MalnActlvity.custFllePath &+ =.%);
toast.showl};
appClose(};

}

reader = new BufferedResder{new FileReader{inFlle]));

} catch (Exceptlon &) {
toast, setTewt{“Error when openlng flle:® + e.getMessage());
Toast. show(];
appclosel);

}
{f sove the file For check L It 1 already proceised
readfronfilel);

} appClose();

wold readfroafile() {
1f (AlreadyRead &8 Malndctlvlity.previows.equals{Malmactlvity.custFllePath))
return;
MalnActivity. ClientTrajectory.clear();
MalnActlvity . plotedstrue;
£ 1t's the same flle
Halnfctivity.previous = MalnActlivity.custFllePath;
CllentTRAD = ==;
{f get the Latitude from file and store IT to an array
try
string line;
string(] tesp;
ryPolnt tesppolmt;
int L = B;
while {({line = reader.readilne{)) |= null) {
temp = Lime.split{*\t®});
temppolnt = new myPolnt{Double.parsebouble(tenp[a]), Oouble
.parselouble{te=p[1])];
MalnActivity.CllientTrajectory. add{temppolnt);
ClientTRAD = Malndctlvity.ClientTrajectory.get{l).get({) + = =
+ Malndctlvlty. ClientTrajectory. get]{le+) . get¥{) + "\t";
1

b catch {Exceptlion e} {
toast. setText{“Exception while reading from flle:'in®
+ B ERTMessage());
toast. show( ) ;

}
AlreadyRead = true;

try |
reader.close(];
} catch (I0fxceptlon &)
A TODD Auto-gemerated catch blodk
toast. setText{“Exception while closing flle:in®
v e getMessage(]));
toast. showl);
¥

¥
wold appllose() (
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1485 Malnhetlvity. dlalog.dlsmiss()s
147 finish(};

Mg}

149 }

158
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* Everslon : 1.8
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* Project Supervislon : Demetris Zelnalipour (dielnacs.ucy.ac.cy)
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.
o
package SmartTrace.apk;

Import androld.content.Context;
isport androld.graphlcs. Canvas;
import androld.graphlcs.Palnt;
i=port androld.graphlcs.RectF;
lsport androld.graphlcs.Palnt,Style;
i=port androld.utll.AToributeSer;
lmpart androld, view,Gravity;

lnport androld.wldget. Llnearlayout;
Ieport androld.wldget. Textvlew;

public class Poplp extends Linearlayout
{
private Palnt  lnnerPalnt, borderPalnt ;

public Poplp({ConText context, AttributeSet attrs) (
super{context, atirs);
init();

public PopUp(Context context) {
super{content);
inte();
}

private vold Inlz(} {

InferPalfit = féw Palnt{};
InnerPalnt. setARSB(25S, 75, 75, 75); J/gray
InnerPalnt. seTAnt lALLas(true);
InnerPalnt. setilphaid) ;
borderPalnt = new Palnt();
borderfPalnt. setARGE{ 255, 255, 255, 255);
borderPalnt. setantlallas(true);
borderPalnt. setStyle(Style. STRORE);
borderPalnt. setStrokebldth(2);

}

public vold setlnnerPalnt{Palnt lnnerPalnt) {
this.innerPalnf = innecPalet;

}
public vold setTitle(String ) {
TeXtVlew popTltles(Textview) findviesByTd(R. 1d. txeTitle);
popTitle. setText(s);
popTitle. setGravity (Gravity. CENTER_HORIZONTAL);

}

public vold setBorderfalnt(Palnt borderfaint) {
this.borderfalnt = borderPalnt;

]

BOverride

protected vold dispatchlraw{Convas camvas) |

Rectf drasfect = new Recti();
drawfiect. seti{@,@, getMeasureduldth{), getMeasuredHelght(});:

canvas . drawfoundRect (drawRect, 5, 5, lonerPalnt];
canvas . drawfoundfect (drasBect, 5, 5, borderPalnt);

CiVugers\Costantlnes\Desktop\code \SaartT racell Lenthsre \Ssart Trac et apk\Poplp . Java

74

A}
s '

super.dispatchbrau{canvas) ;
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* (C) Copyright Unlversity of Cyprus. 2e18-2@11.
L

* SmartTrace Server APD
* Everslon : 1.8
* gauthor : Costantlnos Costa(costa.cositantlinospgeall.com)
* Project Supervislon : Desmetris Zelnalipowr (drelna@cs.ucy.ad.cy)
% * Computer S5Clence Department , Undversity of Cyprus
.

1+
12
13 patkage SRartTrace.apks

15 lepart SsartTrale.opk.R)

16 lmport androld.content.SharedPreferences;

17 isport androld.os.Bundle;

18 import androld.preference. EditTextPreference;
1% i=port androld.preference. Preference;

2@ lmport androld.preference. Préferenceactivity;
21 lmport androld.preference.Preferende. OnPreferenceChangel lstensr;
22 1mport androld.view.View;

i3 lmport androld.wldget. ImageView;

24 leport androld.wldget.LinearLayout;

25 leport androld.wldget. Toast;

k)

27 public class Preferences extends Prefersncerctlvizy {
28 private Toast toast;

9 private EditTextPreference etpUser;

k]

L5 f** Called when the actlvity li first created. *f

EOverride
i public vold onCreate(Bundle savedInstanceState) {

84 super.onlreatel savedInstancesitate )

5 addPreferentesf rosfesource(R.unl. prefers);

5 eipliers (EdltTextPréferenie) FindPreferente( usriame®);

37 toast = Toast.makeText(thls, "=, Toast.LEMGTH_LONG);

i View TewtView = toast.pgetvView();

i3 LinearLayout lay = new LlnearLayowt{thls};

48 lay. setGrlentat lon{L InearLayout . MORIZONTAL Y ;

a1 Imagevlew view = new Imageview{thls);

a2 view, setlmageResource(R. drawable.warnlng);

43 Lay. addvLew(view);

4 lay. addview| textview);

4% toadT. setView{lay):

A6 etpUser.setinPreferenceChangel Latener{nex OnPreferenceChangel lstener(]) (
a7

a8 ECverrlde

a9 public boolean onPreferenceChange{Preference preference, Object newValue] |
5@ A TO00 Auto-generated method stub

al 'L

52 J/f Check for any change ln preferénces

53

54 String usernase = nesValue. toStringl);

55 1F (username. length(} <= 8 || wsername.contalns{™ VOV 300015700 |
56 toast.setText(“Invalld Username ® « wserpame};

57 Toast. dhow! )}

5% SharedPreferentes. Edltor ed = preference.getiditor();
59 ed. putString( “usrase™, "");

-] ed.commlt();

61 toast.setText{"Invalld Username®);

L toast.showl);

63 } else {

L) MalnActivity. lslsernameSet = True;

65 Toast.setText( " Thank you * + userna=e);

66 toast. shew);

&7 }

R FETUMD True;

=) ¥

L 1 H

71 ]

i

74
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')
patkage cL.UCy.B0.0Y5

import Java. lo.Buf Féredheadsr;
Amport java.lo.Bufféreddriter;
laport jowd. lo.CatalutputStrean;
import jowa.lo.Flle;

isport java.lo.Fllefeader;
import java.lo.lOExceptlon;
ieport Java. lo. Inpurstreas;
import favh, 1o, InputStressResder;
ieport jJava. lo.CutputStrean;
import Java.net.Socket;

isport java.utll.Arrayllst;

isport androld.content. Context;
import androld.os.Handler;
Ieport sndrold.of.Mesiage;
leport androld.wldget.Toast;

publle class Search extends Thread {

enus State |
CLOSED, ESTABLISH, CALCULATE, SEARCH, RETRIEVE]
¥

myPolnt(] trajectory = null;

private Flle Inflle = null;
Bufferedieader reader = null;

Toast Toast;

private Bufferedwriter writer = null;
private DatalutputStreas out;

private Bufferedieader in;

private Strlng serverAddresi = new Stringl):
private String epsllon = new String();
private String usr = new String();
private Socket connectlon = null;
private String CllentTRAD;

private double loss;

private String 5510;

private String QuUlD;

private String LOG;

private String INFILE;

String host = new Stringl);

string buf = new String();

stelng(] tra] = null;

InputStrean InStreas = null;
CULpUTSTresn outStreas = null;

private String psw = "%;

private String ks="1%;

private String LCSS;

private int port = G65888;

private String serverPort = “E5888%;
private ArrayLlstemyPolnty CllentTrajectory = new Arrayllst<myPolnts();
private Arrayllst<myPolnts ServerTrajectory;
statle iTate curState = state.CLOSED;
statle Handler sessagedandler;

private Strlng rePREFIX({String msg) {
sering[] sarr = mig.split{” *);
string temp = new String();

for (Int L = 13 1 < sArr.length; Les+)

|

96

12n
181
182
183
1g4
185
184
ie7
1a8
13
18
111
112
113
114
115
1146
17
118
119
1@
1
122
1i3
14
125
16
17
138
129
132
111
132
133

135
136
13
138
139
142
141
1ai
143
144
145
146
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TemEp += shre[i] + = *;
return tesp;
}

£Ff FUNCTION FOR THE MESSAGES

statlc public vold Send(String msg, CutputStresn owt) throws IOExceptlon {
Ut writel(nsg + Messages.CRLF).getBytes{]);

ot Flush]);

¥

Search{Context ¢, boolean flag,5tring k, String wsernase, String port, Strimg lp.
string log, String in, String &) {

I 58T uiernate
ff SmartTraceThreaded. txtMsg.setText{"Trylng to Connect to * + Ip » *:*
S + part);

WEF = USErhate;

serverAddress = lp;

serverPort = port;

epsilon = e;

LOG = log;

INFILE = In;

this.le=k;

ff Inltlallzed the message handler for the messages from the thread

messagetandler = new Handler() {

public vold handleMessage({Message msg) |
Super.handleMessage(Rig) ;

Kessage msgl = new Message();

switeh (mig.argl) {

{f These means that the cllent want to wse smartTrace search
/i We create new thread s0 the GUI doesn't block

Cate Messages SEARCH:

A4 TORO Auto-generated sethod stub
If {leurState.equals{state.ESTABLISH)) {
switeh {curState) |
Case CALCULATE:
msgl.argl = Messages.STATECAL;
break;
case SEARCH:
msgl.argl = Messages.STATESER;
break;
case RETRIEVE:
ssgl.argl = Messages.STATERET;
break;

default:
msgl.argl = Messages SERVER_ERR;
break;

§

return;

try {

Send{{"SEARCH = « SmartTraceThreaded.pack = = = ¢ 5510
# " % & CLISATTRAD), out);

} cateh (I0Exceptlion &) (

£ send a Baiiage to maln thread

SmartTraceThreaded. teralnal += “Cllent send : SEARCH *
® S5I0 + * Client TRAJECTORY \m™;

1

£ write everything to the transactlon strling

synchronlzed (SmartTraceThresded. terainal) (

SmartTraceThreaded. teralnal += “Cllent send @ SEARCH =
# 581D # * Client TRAJECTORY \n";

1

break;
Cate Messages. QUIT:

If {connection == null) {



147
148
14%
158
151
154
153

155
156
157
158
159
1538
161
162
163
154
165
Ll
16T
124
169
178
LS|
172
173
A
175
17%
177
173
179
188
181
134
133
184
135
1856
187
138
139
199
191
192
193

195
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£ appllose();

returng

1

try |

Send("QUIT", owt);

connectlon. close();

} cateh {I0Exceptlon &) {

£ TODO Auto-generated catch block
e printStackTrace();

synchronlzed (SmartTraceThreaded. terminal) |
SmartTraceThreaded. teralnal = "Client send @ QUIT “n";

¥
appllose(];
returng

default:

break;
¥

}
b
this. setuncaught ExceptlonHandler{new UncaughtExcept lonHandler() {

EOverride
public wold uncaughtixceptionThread thread, Throwable ex) {
A TO00 Auto-generated method stub

4 SmartTraceThresded. ttMig. setText{SsartTraceThreaded. ternlnal ) ;

}
¢ H
}

public wold run() |

J§ Just connect to the server
serverConnect();
}

Ji# functlon for the ESTABLISH STATE
private boolean ESTABLISH() throws I0Exceptlon (
curState = state.ESTABLISH;
4/ GET THE +0n READY FROM SERVER
buf = in.readline]);
SmartTraceThreaded. terainal «= “Server Response: ® « buf = *in®;
£ walt For Procesding
Jf Gt The Sesslon Id
buf = "USER " + usr + ® " + paw;
A SEND A +0R REPLY and user-pase 70 SERVER
Send{buf, out);
SmartTraceThreaded. teralnal += "Cllent Send: ® + buf + "\n®;
J/ GET THE +0% or -ERR FROM SERVER
buf = In.readlined);
SrartTraceThreaded, terainal += “Server Hesponse: = « bul « *\n";
L (buf. STarTaRiTh("+0K=)) {
/) Set SesslonlD
SSID = FEPREFIX(buF);
return true;

return false;
¥

Jf Functlon For the SEARCH STATE

private boolean SEARCH() throws I08xceptlon {

Curhtate = State.SEARCH;

S Read The Message To Contlnue

smartTraceThreaded, terainal += “Server Response: ® « buf « =\n®;
J/ Set SesilonlD

QUID = rePREFIX({buf);

£ Read The Message To Contloue

Fr
21
£dd
#43
iia
&d%
226
227
£id
229
238
i3
232
233
&34
235
236
£3F
Zim
239
248
241
244
243
A4
245
245
247
248

258
51
it
53

55
&5h
257
£58
253
268
261
262
63
264
265
Ak
FLT
268
FLk]
Frg
&7
a7

74
75
276
277
F |
278
B8R
FLi
ZBE
283
284
285
286
a7
£83
£89
208
£91
252
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buf = in.readiinel);
synchronlzed (SemartTraceThreaded.teralnal) {
SeartTraceThreaded. teralnal +» “Server Responge: = « buf « “\n®;

}

Lf (buf.contalns“Goodbye™))
return false;

LCSS = rePREFIX(buf);

reTUrD Trie;

ff Functlon For the CALCULATE STATE

private boolean CALCULATE() throws I0Exceptlon {

LF (Ibuf.startawith{ “CALCULATE™))
return trus;

CUrSTate = STate. CALCULATE;

synchronlzed (S=artTraceThreaded.terminal} {
SmartTraceThreaded, ternlnal += “Server Eeiponie: =

+ “CALCULATE queryTrajectory® + “\n®;

I toast. showl);

Try |
QUID = buf.split(® *)[1];

} cateh (Exception e) {
Af TO0O: handle exceptlion
return falie;

}

string query = roPREFIX{buf);

buf = "+0K CALCULATE=]

send{buf, out);

synchronlzed (SsartTraceThreaded. teralnal) {
SmartTraceThreaded. teralnal += "Cllent send ™ « buf + "\n";

¥

£ split the polnts

traj = gquery.split{™\t*};

Lf (tra] == null) {
comection.close();
return True;

¥

ServerTrajectory = new ArrayllstomyPolnts();

string(] teppnt;

for {int 1 = 8; J < traj.length; Jes) {
teppnt = traj[j].split(™ *);
/i synchronized (SmartTraceThreaded.Terminal) {
{1 SmartTraceThreaded. termlnal += traj[j] + *\n";
i}
1f {(teppnt |= null)

Lf (teppnt.length > 1)

try

ServerTrajectory. add{new myPolnt{Double
-parsebouble{tappnt(8]), Double
.parseboublelteppat[1]000;

/i €llentTrajectory.add{new myPolnt{bouble

/i .parsebouble{teppat(8]), Double

M parsebouble{teppnt{1])]);

} cateh (Exception &) (

/4 TODO: handle sxceptlon

continue;

]

}

Ff CALOMATE THE UB

ff SEND THE UB TO SERVER
double eps = B.1;
Try {
epi = Double. parsiebouble{epillon);
+ catch (Exception &) {
JF T000: handle exceptlon

}
buf = "+«0K. = « QUID + = =

+ UB.upperBound(ServerTrajectory, CllentTrajectory, eps);
send{buf, out);
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293 synchronleed (SmartTraceThreadsd. termlnal) {

FEE ] SmartTraceThreaded. terminal += *Client send :® « buf + *in®;

95 }

296 £ walt for the Server to send “LCSS™ OR “CLOSE"

97 bul = im. readline);

498 synchronlzed (SsartTraceThreaded. termlnal) {

299 smartTraceThreaded. terainal += “Server Response: = + buf + “.\n";

¥
131 Jf IF LCSS SEND THE Coordinates|] ARRAY
83 1f {buf.starrsMithi"Less®)) {

33 synchronlzed (SsartTraceThreaded.terminal}

i2a SmartTraceThreaded. Terminal += “Calculate LCCS and send LT To server...\n™;
s }

185 less = mobllelCSS5.LCSS5(ServerTrajectory, CllentTrajectory, eps,1);
w7 CllentTHAD = "7

ing for {Int 1 = 8; 1 « ClientTrajectory.size(); les) {

LEY] CllentTRAD += CllentTrajectory.get(l).gezX(} + " *

1@ + CllentTrajectory.get{l).getv(}) + "\t";

1 }

2

113 buf = "+0K * + QUID + * * # less +  * + CllentTRAD;

34 Sendibuf, out);

115 synchronlzed {(SmartTraceThreaded.terminal)

316 SsartTraceThreaded. teralnal += "Cllent send :* + buf « "\n";

nr

318 } :

319 rETUM Trie;

e

¥
iz £t Functlon For the CALCULATE STATE
323 private boolean RETRIEVE() throws I0Exceptlon |
324 curState = state RETHIEVE;
335 4 send RETRIEVE message to the server
LF Send{“RETRIEVE * + QUID, owt);
iz szartTraceThreaded. tersinal += “Client send :* + “RETRIEVE® + “\n";
33 buf = in. readline]);
329 LF {1buf. startsWith("+0K"))
338 FeTUrn Troe;
33 buf = rePREFIX(buf);
332 SsartTraceThreaded. teralnal += “Server response @ [= « buf.split{=\t™)

133 + T
34 retunm trie;
135

336 }

337

133 Ji Connect to server to use the upper bound
EEL private vold serverConnect() |

g

341 ey

M3 A ACCEPT FROM SERVER

M3 host = serverfddress;

4 oy

145 port = Integer.parselnt{serverfort);

6 } catch (Exceptlon &) |

a7 4 T000: handle exceptlion

34 pnr-t = §8;

149 ¥

a5 connectlon = new Socket(host, port);

351 synchronlied (SsartTracéThreaded.teralnal) {

52 SmartTraceThreaded. teralnal ra "Socket created.\nConnectlng to server on ®
51 » host » “,..\n";

isa

355 }

356 A4 INITIALIZE THE IN AND OUT STREAMS

57 inStrean = conneLtlon.getInputStrean();

358 in = new Bufferedieader(few InputStreasfeader|inStreas));
359 cutStrean = connectlon.getOutputstréand);

ha ot = new DatalutputStreas{outStrean);

361 } catch {I0Exceptlon &)

352 i S=artTraceThreaded. INTMEE. setTent{SmartTraceThreaded . teralinal) ;
363 FeTurng

4 ¥

65 Ji seseresassissiaesnaiienearanas ESTABLISH-STATE <= =surssarssasssnsmnnsnnasssnnnsssnnmnnssss

L1
367
63
365
£
i
372
373
74
375
376
377
a78
39
it}
381

82
323
384
385
386

87

saa
383
398
391
392
393

94
395
388

§a7
598
399
L)
421
aad
423
L]
485
486
aay
LEE]
483
410
411
412
a1
ana
415
416
any
418
419
azn
421
422
423
424
&25
4z6
azv
428
a9
438
431
A3z
433
a3
435
438
437
438
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try |
£ If the ESTABLISH-STATE is wrong
LIf (JESTABLISH{)) {
JfiSmartTraceThreaded. tXTMSE. seTText{5nartTraceThreaded. ternlnal) ;
appClose]);
FeTurn;
¥
} catch (10Exception e} {
synchronlzed (SmartTraceThreaded. terninal) |
SmartTraceThreaded. teralnal += "Error Connectlon: *
+ e peTMessage();
appClose();
i SnartTradeThreaded, TNTHLE . setText{SaartTraceThreaded. teralnal )}
returng
¥
ff semermmnssesrsnsasnnnrenen e s B TABLISH-STATE o rmsrsrnassmnsrsasss s srssn s s s s n s mrnn
boolean once=true;
while {on<e) {
oncesfalie;
£ SEARCH CLIENT
A READ FROM FILE
readfronflle();
try |
Send((“SEARCH “s#ks™ = # 55ID + © " + ClientTRAD}, out);
} esteh (I0Exception #1) {
A TODO Auto-generated catch block
el printStackTrace!);
13
£ the thread Lls send a search query
£ and the server aniwer with an +X or -ERR message
curState = state.ESTABLISH;
try |
buf = in.readiline]);
b eateh (I0Exceptlion &) {
synchronlzed {SmartTracelhreaded, terninal) {
SmartTraceThreaded. tersinal += "Error Comnectlom: =
v e.getHessage!];
A toast.show();
¥
break;
}
I memrr e e e m s S e s RO BT E e = v = - e e s s e e S e S
1f (buf.startsWith{®«0K=)) {
1f (buf.contains(“Goodbye™)) {
SmartTraceThreaded. teranlnal +#s “\n+0K Goodbyein®™;
break;
¥
try {
If {ISEARCH{))
break;
} catch (10Exceptlon &) {
synchronlied (SmartTraceThreaded. ternlnal) {
SmartTraceThreaded. ternlnal += *trror Connection:
+ #.gRTMesSLage();
1 toast.show();
I
break;
} /7 end try
try |
If (IRETRIEVE())
break;
b eatch {(I0Exceptlon &) {
synchronlzed (SmartTraceThreaded.tersinal) {
SeartTraceThreaded. terainal += "Error Commection:
* e.getHessage]);
£ toast.show();
}
break;
47 end try
{f search Done;
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439 contlnue;

448

aa1 } #lse LF (buf.startsulth]"-ERR"}) (

442 Messafe migl o new Messaged);

443 msgl.argl = Messages.SERVER_ERR;

444 Ty {

445 sigl.arg2 = Integer.parselnt(buf.split(® =“)[1]);

446 } catch {Exception e) {

447 £ T000: handle exception

448 msgl.arg? = B;

449

458 SsartTraceThresded. ternlnal += "Server Busy\nPlease try again®;
a5 COnT Lne;

454

a53 I -

454 A === - - == -SEARCH-STATE - sma - ==
455 i mrrmerneesssesenrrsssnesrnen e CALCULATE -STATE = s romsmrnsmrms s s mm s s r s n s e
455 try

A57 1f (ICALCULATE())

458 break;

459 } cateh (I0Exception e)

458 synchronlzed (SsartTriceThreaded. teralnal) (

451 SmartTraceThreaded. terainal += “"Error Connectlon: *

a3 + e.getMessage();

453 A toast.show();

A4 }

465 break;

445 Y 44 end Try

467 i I DY T T e, e 0
468

463 i end while

4T

471 /¢ ELSE CLOSE THE PROGHAM

472 A ending and closing the application

473 try

ara comnectlon.closel);

ars synchronlzed (SsartTraceThreaded. terainal) {

ATE SzartTraceThreaded. terminal «= “Done. \nlonnection closed.\n";
AT £ toast.show();

478 }

ar I catch {I0Exceptlon e) (

A8 synchronlzed (SzartTraceThreaded.termlnal) {

481 SsartTratéThreaded. teralnal «= “Error Connectlon: =

AR + e.getMessagel);

ELE] A/ roast.show();

A% }

AR5 appllose();

ams  Jf  SmartTraceThreaded. TxTMsg. setText(SsartTraceThreaded. terninal);
a8y FeTUrN;

488 b A end Ty

Ag S SmartTraceThreaded, txtMsg. setText(SmartTraceThréaded. terninal);

438 reTUM;

Aawl

a2 }
aai

an4 e
495 .
A .y

497 vold appClose{}) {
438 S endlng and closing the appllcation
A% ry |

sega connectlon. closel);
@81 } catch {I0Ewception e) |
L H }

503 }

Ll

a2h vold readfrosfiled) {

S ClientTrajectory.clear();

Sa7 CllentTRAD = "";

S88 /i et the Latlitude from Flle and stors It to an array
589 try (

518 string llne;

511 String(] wesp;

s12
513
514
51%
516
sy
518
51%

521
24
523
24

526
227
sia
523

sn
23
£a3
M
535
536
537
538
339
sS40
Sl
542
543
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myPolnt temppolnt;

inFlle = mew File{INFILE);

reader « new Bufferedieader{ned FlleReadec(infile));

Int 1 = @;

while {({line = reader.readiline{]) != mull) {

temp = Line.split(™\t™);

temppolnt = new syPolat{Couble.parseDouble{tesp[a]),
Doubrle.parseboublefTesp[1]1):

CllentTrajectory. add{ tesppolnt);

CllentTRAY += teap[@] « = = « tesp[1] + =\t";

}

b cateh (Exception &) {
synchronlzed (SmartTracelhreaded.terninal) {
seartTraceThreaded . terainal += "Exceptlon while resding from fllei\n”
+ e EetMessage();
1

¥

Try |
reader.close(];
} cateh (10fxception &) {
i T000 Auto-generated catch block
synchronized (SsartTraceThreaded.terainal) |
SmartTraceThreaded. teralnal o= “Exceptlon while closlng flle:in®
+ p.getMessage();
¥
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{C) Copyright University of Cyprus. Zm@-2811.

SmartTrace Server AP

Everslon H
Bauthor @ Costantlngs Costafcoita.lostantlnospgmall.com)

Project Supervislon : Desetrls Zelnallpour (deelnafics.ucy.ad.cy)
Computer Sclence Department , Unlversity of Cyprus

patkage SEartTrace.spk;

import androld.ontent. Context;

Aeport androld.content. SharedPreferendes;
laport androld.content.red. TypedArray;
import androld.graphlcs.Color;

Isport androld.preference.Preference;
import androld.text.Layout;

ieport androld.urll.AtTeibuteSet;

import androld.vlew.Gravity;

import androld.view.View;

import androld.vles.viesSroup;

isport androld.wldget. LinearLayout;
import androld.wldget.Seekfar;

isport androld. wldget. Textview;

28 import sndrold.wldget.SeekBar.OnSeekBarChangellstensr;

a2 public class SeekBarPreference extends Preference leplements

OnSeskBarChangel Litenser {

public statlc Int maxleusm = &;
publlc statlc Ilnt lnterval = 1;

private float oldvalue = 35
private TextVlew monltorBox;
private TextView wlew;
private SeskBar bar;

private Layout layout;

publlc SeekBarPreference{Context Context) |
Super{ CONTEKT)

publlc SeekBarPreference{Contest context, AttributeSet attrs) |
super{context, attrs);
¥

publlc SeskBarPrefersnde(Context context, AttrlbuteSet attrs, Int defityle) {
super{Context, attrs, defityle);

EOverr1de
protectied View onCreateView(ViewGroup parent]) |
£ 1000 Ato-generated method stub
LinearLayout layout = new LinearLayout{getContext(}};

LingarLayout. LayoutParass parassl = new LlnearLayout . LayoutParans|
LinearLayout. LayoutParans, WRAP_CONTENT,
LinearLayout. LayoutParans, WRAP_CONTENT)

paramsl. grovity = Gravity.LEFT;

paramsl.welght = 1.8f;

LinearLayout. LayoutParams params? = new LlnearLayout.LayoutParans{16a,
LinearLayout. LayoutParans. WRAP_CONTENT);

poramsd. gravity = Gravity.RIGHT;

LinearLayout . LayoutParass parans) = néw Llnearlayout.LayoutParans(3a,
LinearLayout. LayoutParams. WRAP_CONTENT)
parass3.gravity = Gravity.CENTER;

layout. setPadding(15, 5, 5, 5);
layout. setirientat lon(LinsarLayout. HORTZONTAL ) §
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whiew = néw TextView{getContent{]);
wiew.setText{getTitle{));
whew. setTextslze(in);
LIf (this.lsEnabled(})

view. setTextColor{Color . WHITE)
elis

view.setTextColor{Color. GRAY)
wliw, setGravity{Gravity LEFT):
view. setlayoutParans{paransl};
bar = new SeskBac{getContext{});
bar. setMax{raxioun};
bar. setProgress{{int) this.oldvalue};
bar, setLayoutParans{paranid)
bar. setinSeskBarChangel Latener{thls);
this.monltorBox = new TextVisw{getContext()):
this.ronitorBox. setTextColor{Color WHITE);
this.ronltorBox. setlayoutParans{parans3);
thls mondltorfox. setPadding(2, 5, 5, 2};
this.monltorBox. setText{bar.getProgress() « *=);
Layout . addvisw{view];
layout.addview(bar);
Layout. sddvisw{this.monitorBox);
layout.setld{androld.R. id. widget_frame);
return layout;

}

EOverride
publie vold onProgressChanged{SeekBar seekBar, IRt progress,
boolean frosUser) {

progress = Math.round{{{float) progress) / Interval) * Interval;

if {lcallchangeLlstener{progress)) {
seekBar. setProgress{{int]) this.oldvalue);
rETUTH;

}

seekBar. SetProgress(progress);

this.oldvalue = progress;

this.monitorBox. setText{progress + *°};

updstePreference(progress);

notlfychanged( );
¥

BOverrlide
publlic vold onStartTrackingTouch{SeekBar seekBar) (

¥

EOverrlde

publlc vold onStopTrackingTouch{SeskBar seekBar) {

}

EOverrlde

protected Object onGetDefaultValue{Typedirray ta, Int Lndex) {
£ TODO Awto-generated method stub
It dvalue = (Int) ta.getint{lndex, 52);

return valldateValue{dValue)
¥

EOverrlde
protected vold onSetInitlalvalue{boclean restoreValue, Thject defaultvalue] |

int tesp = restoreValue ! getPerslstedimt{58) : (Integer) defaultValue;

AF {lrestoreValus)
persistint{tenp);

this.oldvalue = temp;

private int valldatevalue{int value) (
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7y

148 if (value » maxlmum})

143 value = maxlmus;

158 elie LF (value < 8)

151 value = B;

154 else LF (value X Interval = @)

153 value = Math.round(({{float) value) / Interval) * Interval;
154

155 return value;

156 }

157

158 private vold updatePreference(int newalue) {

159

168 SharedPreferences.Editor editor = getEdlitor();
161 edltor. putInt{gethey{), newvalue);

162 editor.comait(};

163 1

bl

165 EOverride
166 public vold onlependencyChanged{Preference dependeniy,

167 boalean dlsableDependent]

158 1f (view l= null)

165 Lf (disablebependent)

178 view. setTextColor(Color. GRAY)

171 elie

172 view. setTextlolor{Color WHITE};

173 A TODO Auto-penersted method stub

174 Super, pendend yChanged{dependency, dlsableCependent);
175 1f (this.layouwt = null) {

176 this.view, setEnabled] ! disabledependent);

17 this.bar. setEnabled{ |disablebependent);

178 thls.monltorBox. setEnabled( | dlsablelependent};
179

188 }

181 }
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{C) Copyright University of Cyprus. Zm@-2811.
Centrallze Server AP

-
.
* Everslon i L.e

* gauthor : Costantlnos Costa{cosita.costantlnospgmall.com)

* Project Supervislon : Desetrls Zelnallpour (deelna@cs.ucy.ad.cy)
* Computer Sclence Department , Unlversity of Cyprus

.

-

.

Leport Javh.awt.Color;

leport java.awt. EventQueue;
import Java. lo.BufféredReader;
Amport java, lo.DatalutputStrean;
laport jova.lo. ICExceptlon;
import java.lo.InputStrean;
Isport java.lo.InputStreasHeader;
import java.lo.QutputStreas;
ieport java.net.InetAddress;
import favh,net, Socket; J/lesport Jave.net. SocketException;
import Java.utll.Arrayllst;
isport jawa.utll.lterator;
isport java.utll.Set;

import java.urll.wuln;

isport fave. lang. Thread;

enus itate |
CLOSED, ESTARLISH, CALCULATE, SEARCH, RETRIEVE;
¥

public class ServeCllemt extends Thread
fi private statlc flnal Int MINITES = 1209099;
double UB = -1.8;
Insthddress lp;
boolean Oktra] = false;
private Sscket connesrlon;
String usr;
String pass;
String responselsr;

4 The server thread has a state In vy tise
state CurStale = state.CLOSED;

private DutputStreas outStrean;

private Datefutputitrean outDataStrean;
private InputStreas lnStreas;

private Bufferedfieader lnDataStrean;

private String buf;

private ColorPane logDlsplay;

private boolean quit = false;// VARIABLE THAT IMDICATES IF THE STATES ARE
private Steing(] traj;

private double LCSS;

/) CORRECTLY

private vold updateSUI({final Color ¢, flnal String 5) {
1F {IServer.graphlcs) |

1f {c.equals{Color.RED))

System.err.print(s);

elae

System.out.printis);

FeTrn;

k

EventQueue. InvokeLater{nes Bunnablel) (
publlc vold run) {
logoisplay.append(c, £);
4

|

L]
ol
78
ri-}

&1
ai
a3

25
26

EE ]

98

91

92

93

a4

a5

96

a7

98

53
128
121
182
183
1e4
185
186
127
1a%
183
118
111
112
113
114
115
116
117
118
119
128
121
122
13
124
125
146
127
18
129
132
131
132
133

135
136
13
138
139
142
141
1ai
143
144
145
146
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Hi
yleld();
k

private vold Lnlt{) {
£ INITIALIZED VARIABLES

US = -1.8;

Oktraj = false;

quit = false;// VARIABLE THAT INDICATES IF THE STATES AKE CORRECTLY
tUFSTate = STaTe . ESTABLISH

ff In case the thread 1s the searcher

Lf (Server.threadSesrth == this) {

Server.synSearch. unpause] “Server. synSearch.unpause] ) ;" );
}
¥

Ff FUNCTION FOR THE OK MESSAGES
public boolean checkIfQuit{String msg) throws I0Exception
AF (msg == null) {
comnectlon.close();
quit = true;
return Trus;
¥
Lf (mag. equals{"QUIT™)) {
Send(Sendon( “Goodbye™), outDataStreas);
comnettion.close];
quit = true;
Feturn True;

return false;

S FUNCTION FOR THE OF MESSAGES

statlc public String SendOK{String msg) {
retuen "+0K = + BSg;

}

S FUNCTION FOR THE ERROR MESSAGES

statle public String SendSRR{String msg) {
return “-ERR < + mig;

3

£f FUNCTION FOR THE OK k-Trajectorles
static public String SemdTraj{String(] msg} {
String conMsg = "~}
for (Int 1 = 8; 1 ¢ msg.length; L+e) |
conMsg += msg[l];
iF (1 < mag. length - 1)
<onMSE += “A%;

¥
Systes.out.printlnf®--------->Message length=" + msg.length);
return “«0E = « CORMSE;

}

£ FUNCTION FOR THE MESSAGES

statlc public vold Send(5tring msg, CutputStrean owt) throws IDEwceptionm {
out.write{(msg » Server.CALF).getBytes{});

out. Flush{);

¥

£ FUNCTION FOR THE CREATION OF SESSIONID
statlc publlc String CreateSesslonld{) {
réturn UUI0. randosUUT0L) . toStringl);

}

£ DEFAULT CONSTRUCTOR

public ServeCllent({Socket conmectlion, ColorPane aModel) {
this.connection = connectlion;

ffoeey {



147
148
14%
158
151
154
153

155
156
157
158
159
1538
161
162
163
154
165
Ll
16T
124
169
178
LS|
172
173
A
175
17%
177
173
179
188
181
134
133
184
135
1856
187
138
139
199
191
192
193

195
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i this connectlon, setSal lmeout {MINITES) S
44} cateh (SocketExceptlon e) |

f# TR0 Msto-genecated catch block

£ eoprintStackTrace();

¥

this. legDloplay = aModel;

}

private String rePREFIX({String msg) {

steingl] sarr = msg.split(® *);

String temp = new Strlngl);

for (int 1 = 1; 1 < sArr.length; Les)
Tesp += SACP[L] + " 75

return Teap;

¥

£ FUNCTION FOR THE ESTABLISH STATE
£ ALL THE EXCEPTIONS IN THIS FUNCTION ARE MANDLE IN THE MAIN FUNCTION

private boolean ESTABLISH() throws I0Exceptlon {
J# SEND TO CLIENT +0K MESSAGE
Send{Send0n("5TP READY®), outDataStres);
Jf CHECK IF THE PASSWORD AND USER-NAME 15 CORRECT
buf = InDataStreas.readlinel);
1F (Server.DEBUG)
System.out.printin{"ESTABLISH: Server Send:® + SendOK{"READY"));
£ CHECE THAT 15 QUIT COMMAND
1f {eheckIfQuitibuf))
return falie;
usr = rePREFIX(buf);
IF (Server.DEBUD)
Syitem.out.printlol®(® + getid{} + “}ESTABLISH:Cllent Résponse: *
+ buf};
£ CHECK USER RAME
1f (eheckPass{usr)) |

Server.SID = CreateSesslonld();

Send{Sendii{Server. 51D}, outDataStreas);

1f (Server.DEBUG)

System.out.printlnd®(® + getld{) + ")ESTABLISH:Server Send: =
+ Send0K (Server. 5100 ;

4/ THE CLIENT IS ACCEPTABLE

synchronlzed (Server.Cllentilst) (

Server.Cllentllst.put(thls, -1.8);

1

curState = state.ESTABLISH;

return tree;

} oelse
Send{SendERR{"4817), outCataStrean);

1f {Server.DEBUG)

Systesm.out.printlnd®(® + getld() + “)JESTABLISH:Server Send: *
+ SendERA("481°));
retorn false;
}
}

S/ FUNCTION FOR THE SEARCH STATE
private boolean SEARCH() throws I0Exceptlom
i CHECK THAT IS QUIT COMMAND
If (checkIfQuizi{buf))
return false;

if (Server.DEBUG)
System.out.printin({®(" + getld() + ")SEARCH:Client Response: =
+ buf);
1F {Ibuf. startsWithi="SEARCH"}) {
return Troe;

¥

CUrSTate = State.SEARCH;

S THE TRAJECTORY IS ALREADY SET
LF (Server.Trajset) {

Fr
21
£dd
#43
iia
&d%
226
227
£id
229
238
i3
232
233
&34
235
236
£3F
Zim
239
248
241
244
243
A4
245
245
247
248

258
51
it
53

55
&5h
257
£58
253
268
261
262
63
264
265
Ak
FLT
268
FLk]
Frg
&7
a7

74
75
276
277
F |
278
B8R
FLi
ZBE
283
284
285
286
a7
£83
£89
208
£91
252
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Send{SendfBR{®511%), cutDataStresn);

4F STOP THE WHOLE CONNECTION

FETUCR True;

boelse {

synchronized {(Server.Clientilst) |

LF (Server.Clientilst.slze() ¢ Server.cllents) (
Send(SendERR{~5137), outDataStreas);
1 System.out.printlnd "SEARCH: Server Send: ™ + SendERR("")]);
// STGP THE QUERY NOT ENOUGH CLIENTS
retirn Trde;

]

synchronized (Server.Trajser) {
Server.Trajset = True;

¥

}
synchronized (Secver QD) {
Server.threadiearch = this;
Server.QID = CreateSesslonTd{);
}
synchronlzed (Server.QueryTrajectory) |
Try {
i remove the search keyword
bul = rEPREFIX{buf);
Server.k = Integer.parselnt{buf.split(® =)[8]};
} cateh (Exception ) {
A TORO: handle exeption
e.printStackTrace{);
Server.K = 1;

}
Server.QueryTrajectory = raPREFIN{buf);

¥

Send(SendOn{Server.QIR), cutDatastrean);
e e -~ BROADCAST 7O ALL TO MOVE IN CALCULATE STATE
SetcServellisnty set;

synchronized (Server.Clientilst) |

set = Server.Clientllst. keySet{);

Iterator<ServeCllient> lter = set.lterator();

buf = “CALCULATE * » Server.QID + * * + Server.QueryTrajectory;
£ BROADCAST “+«PROC™ TO ALL CLIENT

while {(ilter.hasNext(}} {

Servelllent temp;
synchronlzed (Server.Clientilst) |
temp = lter.next{);

}
Af DON'T SENDG TO THIS CONNECTION
£ 1T 1S THE CURRENT ONE
Lf (tesp.connection.equals{thls.conmectlion) )
cont inue;
OUTPUTSTrean TouTStreas;
Datalutputitrean toutDataStrean;
ToutStrean = tesp.{onnectlon.getbutputStreand);
TOULDATASTreaR = few DatalutputStreas{toutStrean);
try {
IF {tedp.curState == sTate.RETRIEVE
|| temp.curState == state.SEARCH) {
contlnue;
1
Send{buf, toutDataStrean);
synchronized (Server.countUBCalls)
Server.countUBCalls+s;

|
b eateh (I0fxceptlion &) {
continue;

A Very Isportant Don"t Clode Thé ToutDataStreas
£f The handle Ls close the maln objest
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93 1F (Server.DEBUG)

%4 Systes.out.printinf{®*{® =+ getId(}

435 + “)SEARCH:Server Send To " + Tesp.wir « % @ "
96 + buf);

97

498

299 updateSUI{Color.BLACKE, “The trajectory of =);

[EE updatelul {Color.BLUE, usr);

L] updateSUl{Color.BLACK, * © * + Server.QueryTrajectory + “\n®);
g2

383 A LOCE AMD UNLOCK OF SHARE VARIABLES

2 |

(e }

185 synSearch.pause( "Cllent. synSearch. pause®);

by synchronlzed (Server.L055005T) {

328 try {

LEY] 1f (Server.LCSSL1st.slze() > @) {

19 £/ Make reiponse equals with the sinlsus of Clients: nusber
i1 £ and Paraseter E

414 Server.ResponseTrajectory = pew String[Math.ming

313 Server, LCSSLLsT.sizel), Server.E)];

14 A/ FLLL the response K array

115 for {Int 1 = 8; L < Server.LCSSLIst.slae() &8 1 < Server.; les) {
316 Server. ResponseTrajectory[Ll] = Server.LCSSLLst get{l).thread.responselsr;
a7 }

EhE Send(Server QI + = " + Server.LCSSL1st.get(®) UBLCSS,
319 oUtDATAStrean) ;

e 1f (Server.DEBUG)

321 SYstes. out. println{"Es" = Server.k + "...{" + getld()
322 + ")SEARCH:Server Send: ® + Server.QID « = *

323 + Server LCSSLIST. get(@) . LBLCSS);

14 } elie {

325 Send(SendERR{"512"), outDataStream);

LF 1f (Server.DEBUG)

iz Systes.out.println{®({* + getld(}

L + ")SEARCH:Server Send: ® + SendERR(""));

29

338 }

EES ] b catch (I0Exceptlon &)

i3z A 1000 Auto-generated catch block

133 44 return false;

i

135 }

336 }

337 Server, synSearch. unpausel “Server. synSearch. unpause( ) ;%) ;
338 return Trie;

339 }

M

341 J{ FUNCTION FOR THE CALCULATE STATE

i private boolean CALCULATE() throws ImterruptedExceptlon, I10Exception {
M3 A/ CHECK THAT IS QUIT COMMAND

344 1f (checkIfQuitibuf))

145 return false;

6 44 IF MESSAGE 15 MOT DEFERMENT WITH “+0K CALCULATE® THEN STOP

a7 1f (Ibuf.equals(®+0K CALCULATE®)) (

ER

9 FETUrn Troe;

350 }

351 fuUrstate = State.CALCULATE;

52 £ System.out.printin(getId({] + "Cllents are ™ + Server.countCllents);
353 while {[!Server.Trajset) {

354 Thraead. s Leep( 58] ;

155 }

356

57 A systes.out.printlnl®("+getTd(} +")CALCULATE:Server.trajectory™ +
58 £ Server.QueryTrajectory = "\n");

359 44 WAIT FOR THE UPPER BOUND with traj

6 oy o

361 buf = IndataStreas.readilne();

352 b catch (I0Enceptlon e)

363 /4 We should decrease the nusber of UB calls to walt less answers
354 synchronlzed (Server.countuBCalls) {

L S#rFVEr . CountUBCalls--§

L1
367
63
365
£
i
372
373
74
375
376
377
a78
318
iza
381

582
32y
384
385
38

87

88
383
98
391
392
393

94
395
388

§a7
598
399
L)
421
aad
423
L]
485
486
4@y
LE]
483
410
411
412
A1
ana
415
416
417
418
419
azn
421
422
423
424
&25
4z6
azv
428
a9
438
431
A3z
433
a3
435
438
437
438
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}
return false;

¥
S CHECK THAT 1S QUIT COMMAND
LF {checkIfQuit{buf)) (
A We should decrease the nusber of UB calls to walt less answers
synchronlzed (Server.countUBCalls) {
Server, countUBCalls-=;
Lf {Server.DEBUS)

Systen,err.printing*Server. countUBCalls{® + Server.countUBCalls « =)%);

return falie]

buf=raPREFIX{bul);
bufe=raPREFIX(buf);
fisplit the polnts
traj = buf.split{*\t*™);
Lif {traj == null) {
connecTion.Close();
réturn Trus;

}

ArraylistesyPolnts ClientTrajectory = new ArrayllstemyPolnta();
String[] teppnt;
for {int J = 8] § < traj.length] Je+) {

teppnt = traj[i).split(® =);

[ symchronized (SeartTraceThreaded.terainal) {

[ SmartTraceThreaded.terminal += traj{j] + "\n";

]

LIf (teppnt |= null)

Lf (tmppnt.length » 1)
Ty |
ClisntTrajectory . sdd{new syPolnt{Double
.parselouble{ trppnt[B]), Double
-parsebouble(tappat[1]3));
b catch {Exceptlon e)
Jf TODO: handle exceptlion
cont inue;
}
}

Sisplit the polnts
traj = Server.QueryTrajectory.splin(®\t");
if (traj == null} {

connectlon.close{);

FELURR True;

'

ArrayListesyPolnt> ServerTrajectory = new ArrayLlst<myPolnt>();
for {int § = 8; § < traj.length; Je+) {

tmppat = traj(j].split(® °);

[ synchronlzed (SmartTraceThreaded, tersinal) {

f¢ SmartTraceThreaded.termlnal += traj(i] + *\n";

e ]

if (tmppot |= Aull)

Lf (t=ppnt.length » 1)

try {

ServerTrajectory, add{new myPolnt{Double
.parseDouble{tmppni(@]), Couble
-parseDouble{tappat[1]3)1;

b cateh (Exception &)

A TODO: handle exceptlon

cont inue;

1

4F WAIT FOR THE COMPUTATION OF THME MAIN PROCESSES

Jf Caleulate THE Less



a7y
528

518
511
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LESS= mobllelcSS.LCSS{ServerTrajectory, ClientTrajectory, B.881,1883);

1F (Server.DEBUG)
Systes.out.println{®(* + getld(} + "JCALCULATE: Client Response: ® + buf);

1p = this.connectlon. getinetAddress();
£ Systes.out.printin{"CALCULATE :Server.comnmtLCSSC1lents=" o
£ Server.coumtlES5C1lents);
synchronlzed (Server.LCSSList) |
Server.LCSSLLsT. add{new ThreadUB(LLSS, this));

}

1F (Server.DEBUG)
Systes.out. printlni "CALCULATE: [*JLCSS=" + LCSS);

£/ UPDATE GRAPHICS

updateUI{Color.BLACK, “(");

updatelUI{Color BLUE, wir);

vpdateSUI{Color BLACK, Ip « ") LCSS5=");

updateSUI{Color. BLACK, LCSS + "\n");

"

retura Troe;

b

¢ FUNCTION FOR THE RETRIEVE STATE
private boolean RETRIEVE() throws I10Exceptlion, Interruptedixception {
Lf (Ibuf. sTartaWith{“RETRIEVE™))

il T
curState = State RETRIEVE;
long time=B;
f¢ SEND RETRIEVE MASSASE TO THE CLIENT THAT HAVE THE BEST LCSS-SCORE
Send{SendTraf{Server. ResponieTrajectory), outDatabtrean);
time = System.currentTimeMillis();

Systes.out

println(® Revrleval Time : = & time);
reipondelir = °°;
1F {Server.DEBUG)

SysTem.out

println{"(" + getlId() « ")RETRAIEVE: Server Send: * + buf);

retumn Troe;

¥

£ functlon of the thread
public vold run{) |
try {
Af INITIALTZE THE TRAJECTORIES;
SYN = new synServer();
SynUB = new synServer();
synSearch = new synServer();
try
outSTreas = Connedtlon. gerlutputStreas();
InStrean = connectlon. getInputStreani);
} catch (I10Exception e} {
44 1000 Muto-generated catch block
e.printStackTrace]);
relurng

IntataStrean = new Bufferedieader{nes InpuiStreasReader{inStrean));

outDataStrean = new DatalutputStream{outStreas);

e e e e T e e L TR 1 T oo o e e v
try {

A IF the ESTABLISHM-STATE Is wrong

LF (JESTABLISH())
return;
} eateh (I0Ewception e) {
synchronlzed (Server.Cllentilst) {
Server.Clientilst. remove{This);
}

try {
connection. closel);

s12
513
514
51%
516
sy
518
51%

521
24

S&7

572
573
74
575
576
517
578
579
S5
581
582
583
SE
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b tateh (I0fxception #1) {
A4 1000 Awto-generated catch block
el.printStackTrace]);

}

FETUMA;

¥
inlz();
while {lgquit) {
A 37 1 T 11118 ) | RS R—
JF The saln read U5 deterslne the mext state
4 Read The Message To Contlnue
Ty |
buf = IADataStrean.readilne]);
1f {Server.DEBUG)
Syites.out.printla{"CHOOSE TYPE OF CLIENT®):
b eateh {(I0Exception &) {
1F {Server. DEBUG)
L T o o e I
break;
4

e e e L N e St ram i
try {
1f (IseaRcH())

break;
|
} eateh (I0fxception &) {

1f {Seryer.DEBUG)
SYITEN.ONT . prifEIm " r e ar s rrrsrarrrrrnranarraaa ™))

break ;
/TR SRR 71 1 [ LT3 | 1) | (AR RS SR -
JI srarscsnssanscsnssnnnssnsnnne s QALCIATE-STAT = 22rosssssnnsscssnsssranncssannanssnsnnnns
try |

LF (ICALCULATE())

break;

I cateh (T0Exception &) |
1f (Server . DEBUG)
S-:n.tn.wt.prlntln{'----------------1---------------‘L-
break;

}
Jf mmescsssscssscssssnsssnssnsnn s CALEULATE “STATE==sssassscassscsssssssssssnssnnansnansannn
try {
A LF (lsearch)
LF (IRETRIEVE())
break;
b catch (I0fxception &) {
1f {Server.DEBUG)
Syitel.uut.prlntlrl{' ................ S "1
break;

}

£ LF {Isearch)

A syn.pauie(Tsyn.pauie(); ")
inlt();

}

/f CLOSE THE CONNECTION AFTER THE QUIT COMMAND SEND OR THE
S CONNECTION WAS CLOSED

try |

connectlon.close(]);

b catch {I0Exception &) {

A TO0D Awto-generated catch block

e.printStackTrace();

}
remvelllent();
b catch {Interruptedixception &) (
/¥ TODO Awto-generated catch block
e.printStackTrace();
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585 Ji Fimally {

586 At resoveCllent{);
587 '

554 T |

589 ¥

a9

531 private vold resovelllent() {
597 synchronlzed (Server.Clientilst) {

583 Server.Clientllst.remove(thls);

594 1f (Server.DEBUG)

595 System.err.printind*Server.Clientllst.slzef) = =
596 + Server.Clientilst.slaze());

a7

594 }

599

508 synchronlzed (Server.UBList) {

621 1f (Server.UBL1st. resove(thls))

a2 A synchronlzed (Server.countuBCalls) (

(-]} £ Server.countUBCalls--;

G £ System.err.printin{®Server.comtUBiCalls = ® +
685 /i Server.countuBCalls);

685 iy

627 Lf {Server.DEBUG)

a4 Systes.err.println®Server UBL1st.slze() = "
(] v Server.UBLLst.slze());

[31:]

811 }

612 1 (Server.DEBUG)

613 Syitea.err.printlnd "Before: Server. LOSSLLst. 128} = =
14 + Server.LCsSLlst.slze());

615 synchronlzed (Server.LCS5L1st) |

615 1F (Server.LCSSL1st.remove({thls))

617 I synchronlzed (Server.countLCSSCalls) |

518 £ Server.countliSSCalls--;

619 Jf Systesm.err.println®Server. countLCssCalls = = &
Gia £ Server.comntLCSSCalls);

621 "y

622 1# (Server.DEBUG)

6d3 System.err.printlof"After:Server. LCSSLIsT . slael) = =
624 + Server.LOSSList.slzel));

6825 b

[F1:3

627 updateSUI(Color. LIGHT_GRAY, “Usér = + usr + " has lefr.\n");
628

59 £ £ TF THE CLIENT PASS THE LCSS CALCULATION

B3 i synchronlzed (Server.LCSSthread) {

631 i Server.LoSSthread. resove(this);

B3 '

B33 Jf CHECE IF THE THREADSEARCH ISN'T NULL AMD CHECK IF IS THE CURRENT
534 if (Server.threadSearch != null)

635 1f (Server.threadSearch. equals{thls.connectlon])

638 synchronlzed (Server.QueryTrajectory) |

637 Server.Trajset = false;

(34 ] ¥

539 }

648 if (Server.DEBUG)

641 SYStem.err

[ ¥) ,prinﬂ.n['nut|-uo+44¢tun-u-+nuunHunu&oouou@t'}:
E43 44 THREAD RETURN

il )

65

G private boolean checkPass(String userpass) |

w7 return True;

48 ¥

649 }

658
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_j‘
{C) Copyright University of Cyprus. Zm@-2811.

Centrallze Serverr AP

-
.
* Everslon i L.e

* gauthor : Costantlnos Costa{cosita.costantlnospgmall.com)

* Project Supervislon : Desetrls Zelnallpour (deelna@cs.ucy.ad.cy)
* Computer Sclence Department , Unlversity of Cyprus

.

-

o 4

LEport Javh.net,®;

leport java.lo.?;

import Jova.utll.®;

Amport java.awt.?;

laport jovd. awt.event.*;

import javax. swing.lScrollPane;

Isport javax.swlng.UIManager;

import Javax, swing.UnsupportedlookAndf eelExceptlon;

public class Server |

volatile statlc String SID = ==
volatile statlc Strlng QID = *%;

FEL]
-
-

£ static flnal Lock lo<k = new Reentrantlock();
Ji statlic flnal Comdltlon write = lock.nesCondition{);
statlc flnal boolesn CEBUE = True;

private statle flnal long serlalVersilonUID = 1L;
private statle int port = 65888;

/4 Interval time for checking when the cllent are left
private statlc Int Inteéerval = 2909;

volatlle statle synServer synSearch;

publlc statlc flnal String CRLF = *\rin®;

Jf TODD: Reset the ¢llents to 3

volatlle statlc Int cllents = 2;

volatlle statle Servelllent threadSeanch = null;
S oprivate synServer lock;

volatlle sTatle Integer countlUBlalls = @3
volatlile statlc String QueryTrajectory = "%;
volatile static String] ResponseTrajectory =null;
volatlle statlc Boolean Trajset = Ffalie;
volatile statlec Mashtable<ServeCllent, Doubles Cllientilst;
volatile ColorPane serverBlsplay;

volatlle statlc IS<rollPane scrollPane;
volatile statlc ArrayLlst<ThreaduB» LCSSL1st;
volatlle statlc ArrayllstcThreadUuBs LBLLst;
ServerSocket 1lstenSocker;

Socke? connect lon;

OutputStrean oulStreas;

Datalut putStress outDatabtress;

TextFleld flletext;

STring message;

volatile private synServer synCllent;

{f oolean flag = true;

volatlle static Integer countlCSSCalls = 85
statlc boolean graphlcs;

volatlle statlc Integer K=1;

publlc Server{} {

4 Inltlallze varlables

synSearch = new synServer(};
synClient = new synServer{);

LESSLLIST = new Arraylist<Threaduds(]);
LessList.clear();

UBLLST = nét Arraylist<ThresduBs(]);
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181
182
183
1g4
185
184
ie7
1a8
13
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111
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114
115
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125
16
17
138
129
132
111
132
133

135
136
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144
145
146
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uBLLst.clear();
CllentLlst = mew Hashtable<ServeCllent, Doublex();
CllentLlst.clear();

Srinitialize all the parameters
InitPrans();

{1 choose If you want To continue sith grahics

1f (igraphics)

return;

€lass graphlcDisplay extends Frasme Loplements Windowllstener, KeyLlstener (

L]

private statlc final long serlalVersionUID = 103

public graphlcDisplay() {

1

£ TODD Awto-generated ConSTrULTor STub
super(“Server=);

try {
UlManager. setlookindf eel{UlManager. getSystealookindfeslClassNane(] ) ;

} catch (ClasskotfFoundExceptlon &) {
S/ TODD Auto-generated catch block
e.printStackirace(];

b cateh (InitantlatlonException &) {
S TODD Auto-generated catch block
e.printStackTrace();

b catch (IllegaldccessException &)
S TODD Auto-generated catch block
e.printStackTrace]]);

¥ cateh (UnsupportedLockAndfeslException &)
S TODD Auto-genecated catch block
e.printStackTrace]);

I
serverGisplay = new ColorPane();
scrollPane = mew JScrollPane]);

serverDlsplay.setBorder{new javax.sulng.border.TltledBorder{pull,
"server Ls running, javax.iwisg.border.TitledBorder DEFAULT_JUSTIFICATION,
Javax. sulng.border.TitledBorder DEFAULT_POSITION, new Java.awt.Font{

“Tahoma®, 1, 16}, new Java.awt.Color{d, 182, 182)));

£ scrollPane. add{ logDlsplay);

add{Borderiayout.CENTER, scrollPane);

scrollPane. getViewport(] . setBackground{Color white);

serollPane. getviewport{] . add{serverDisplay);

flletext = new TextFleld();

flletext. addieyLlstener{thls);

add{BorderLayout . PAGE_END, flletext);

adduindoul Lstener{this);

setSize(65B, 4BR);

setvisible(true);

public vold windowsctivated{Wlindowtvent &) {
1

public vold windowbeactlvated{Windowtvent o} (
}

pubtlic vold windowDpened{Nindowivent &) {

1

public wvold windowClosed{WindowEvent &) {

}

public wold sindowClosing{Windowtvent ) (

setvisible{ False);
this.dispose();
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Systen.enlra);
public vold windowlcondfled(MindowEvent &) {
}

publle vold windowDelconlfled{hindowEvent ) {
}

J** vandle the key typed event from the text fleld. *f
public vold keyTyped(EeyEvent e}
If (e.getkeyChar(} == "\n' 8% flletext.lstditable()) {

A (1sInthumber(filetext.getText(})) {
updatelUl{(Color. RED,
“You gave wrong ¢llents's nusber.\nThe default nusber (3) will be wsedin™
i
b oelie {
cllients = Integer.parselnti{flletext.getText(}];
if {cllents < X)
updatesul {Color.RED,
“You gave lnvalld cllents’s nusber.\nThe default nusber (1) will be W
usedin®};
clients = 3;
I else

updateCUl{Color. BLACK, “You gave ™ + clieats + 7 Cllenta\n®);

}

Flletext. setText("");

flletext. setText{"The server has started!®);
Flletext. setEditable{falie);

syl llent .unpause] " synlllent unpavie();:");

}

Boverrlde
publle vold keyPressed{Keyivent argd) |
£ 1000 Auto-generated method stub

¥

BOverride

publlic vold keyReleased{Keyivent argl) {
i 1000 Auto-generated method stub

}

private boolean lslntiusber(Strlng num)
try
Integer.parselnt{num};
} catch (Musberformatfxceptlon nfe) |
return false;

rETUrD True;
}

graphleDlsplay serverDisplay = new graphlcDlsplay();
} A end Server_Basle constructor

private vold vpdateSUI{flnal Color ¢, flmal String s) {
1f (!Server.graphles)
1f {c.equals{Color.RED})
System.err.print{s);
elie
System.out.print{s);
return;

}
EventQueve. Invokelater(new Runnable() (
public vold run(} {
servertisplay.append(c, i)

218
219
FFL
£41
222
48
244
215
Zif
227
£48
223
Zla
231
233
£33
iu
£33
236
237
£38
2319
248
241
FLF,
243
241
245
248
247
248
249
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s

}

public vold runServer() {
ey

updatefUl{Color BLACK, “Server started =);
try
! Inetdddress here = InetAddress.getlocalHost{);

STring host = here.gethHostName();
£ get Server's lp address
IPaddress Lp = new IPaddressd);
updatesUl (Color BLACK, “on ®);
updateGUI{Color.BLUE, host);
updateSUl{Color . BLACK, = with lp:® + lp.getinterfaces() + “\mport :® + port + “\n"};

} catch (UnknowmHosTExceprtlion &) |
updateEUl{Color RED, “Probles with local hostin®);

1
J/TO0D SKEIP THE AKSING PART
‘f‘
updateSUl{Color.BLACK,
"Please give the sinimum require nusber of clleats ot bottom of the wlndow\n®);
1f {igraphics) {
BufferedReader in = new Bufferedieader(new TnputStreatheader{Systen.in)];
try |
String sclleats = Ln.readline();
clients = Integer.parielnt{scllents);
} catch (Exceptlon e} {
S TODOD: handle suceptlon
updatetUl{Color . RED,
"¥ou gave wrong cllents s pusber.inThe defiult nusber (3) wlll be usedin®);

I

b else {
f Synchronlzed the server with the key event below
synCllent.pause{ synCllent.paused);*];

Y

ff Create the TCP Server socket

listenSocket = new ServerSocket{pore);

// new runnable to RESPONSIBLE FOR accept OR NOT ACCEPT CLIENTS
Runnable © = new Runnable() [
public vold run() {
try
while {true) (
try {

connection = ListenSocket.accept{);
i
b catch (Exception e) {
ff TODD: handle exception
bresk;
1
updateGUI(new java,awt.Color{B, ZBZ, 282),
“Connection request recelvedin®);
ServeCllent thread = new ServeCllent{connectlon, serverDlsplay);

thread. start{);

3

b cateh {Exception x) {
Ff An case ANY exception sllps through
x.printStackTrace();

; ¥

"

/i new thread to RESPONSIBLE FOR accept OR NOT ACCEPT CLIENTS
Thread lnternalThread = new Thread(r);
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91 Internal Thread. startl); 564 Thread, sleep{interval ) ;
292 updateSUI {Color. BLACK 365 I catch {Interruptedixception &) {
293 T e b b e | T2 366 S TODO Auto-generated catch block
294 Set<Servelllent set; 367 eprintStackTrace);
195 £ Barrler for the server.The ¢llents should be more than the 368 i3
CEi] £ mlnlmum cllents 389 ¥
297 long  Timesd; 378
298 while (true) ( 371 synchronlzed {LCSSList) (
99 313
igs while (Cllentlist.slzel) < cllents Z& IServer.Trajser) { 73 Collectlons. sort{LCSSLLST, néw myCosparator{));
3 try 374 ¥
Lo if (DEBUG) 7% /i send the trajectory of the most common
23 systes.out.println("(countClients ¢ cllents)Barrler:” L // by calllng the responsible Thread
0 | + Cllentlist.slze() + "<* » cllemnts); 77 Lf (threadSearch != null) {
1A Thiead. sleepl interval); rE synchronlzed (threadSearch) |
i 79 threadSearch. synSearch. unpause | *threadsearch, synSearch unpauie{) ;"1 ;
7 } catch (Interruptedixception e) { ]
2y 4 TODO Auto-generated catch block 331 }
380 e.printStackTrace]); 3az ¥
18 } ELE] ff Print the winner
£V B } 34 LF {Lossilst.size() » @) |
12 tlee = Systes.currentTimeMlllls(); LE wpdateGUl {Color BLUE, LOSSLLIST.get(®).thread. uir);
313 synchronlzed (Clientllst) { e updatebUI(Color . BLACK, ® has the most slmllar trajectory with you with Lp *
314 set = Cllentiist keySet(); sy + LCSSLUsT. get{®).thread.lp « "\a");
115 I EE ] tise = Systes.currentTlaeMililsf) - time;
316 15 System.out_println{” The test tock = + time + " mllliseconds™);
ny A4 walt until all threads are Started iop S walt watll 1t°% jJob L5 finlshed
s £ System.out.printing“countuBClients in servers® « L] synSearch. pause( *synSearch. pause():=);
119 A countUBCLLents); 392 I elie
18 S System.out.println{®Is trajectory set = " & Trajset); 393 updateGUI{Color.RED, "The minisus cliemt leftill®);
321 A Systes.out.println{“UBtable. slze() = = + UBLEsT.slze()); a4 updateEUI{Color BLACK,
323 F4 This 11 a baceler LFf client searcher 11 the flrit one ¥85 B T T T PP TP T T TR 1 bl 1
323 584
114 397 /7 Initlallze all the varlables
125 A the flrst and the second of elements 15 the element with the i} I END
F fJ blggest UB 399 LF (threadSearch |= null)
327 #4 for (ThreadUl tub @ UBLLsT) age synchronized (thresdsearch) {
128 fd Systes.out.println{tub. thread.getId() + =." « tub.thread.usr Aal threadSearch = null;
i Mo "B dand i3
i@ fd o tub UBLCSS); &3 Server.Trajset = false;
331 M} A
332 405 synchronized (QueryTrajectory) {
333 A walt for all threads 426 QuéryTrajectory = "7;
i while (LCSSLAst.slze() « cllents - 1 88 Cllentilst.size() » cllents - 1) { A7 ¥
135 wry | 483 synchronized (CountuUBCalls) {
336 it {DEBUG) g3 countUBCalls = B;
337 Systes.out 418 )
LEL] -println{=(LCSSLlst slae() < 2 88 CllentLlst. slae() > 2)Barcier:® 411 synchronlzed {countiCsSCalls)
i3 + LCSSList.sizel) @12 countLCSSCalls = @;
EE L] + <2 84 - 413 ¥
M1 + ClientList.size{) 414 synchronized {Cllentlist) (
M2 + " I"); a5 for (ServeCllent thread : set) {
43 416 thread, syn.unpause{*thread. syn.unpause{):=);
44 Thread. sleep Interval); anz }
a5 } catch (Interruptedixception ) | A18 }
3as 4 TODO Auto-generated catch block 419 £ initlallze the counter for the cllents and the tables
a7 e.printstackirace(); aza synchronlzed (LCSSLIST) {
M8 1 421 LoSSList. cleard);
349 } 422 ]
i5e £t the second elemeént L e synchronlzed (UBLLst) {
51 synchronlzed (LCSSList) Az UBLLst.clear();
s Collectlons. sort{LCSSL1st, new myCosparator(}]; a5
153 } 426
354 AZ7
355 428 1 end of while{true)
356 A4 System.out.printing "LCSSthread. slael®™ + LCSSThread.slae() + 429 b7 oend try
a5y ¥ i e 1 a3a catch (108xception ex) (
158 /4 walt untll all the LESS calls are answered 431 updateSUI{Color RED, "\n"sex.getMessage()+"\n");
359 while (LCSSLLst.size() < Cllentilst.slae()-1) { 432 try {
1] Ty | 433 Thread. slespl1B8a) ;
361 1f (DEBUG) 414 I cateh (Interruptedixception ) {
352 system.out.printlnd "(LCsSthread. size{) ¢« cowntLCSSCalls) Barrler:® 435 £ TODOD Auto-generated catch block
363 # LCSSLIsSE. s1ze() + "<% + COURTLCSSCalls)s 436 €. printStackTrace{];
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packafie €4.00Y.HC.LF5

isport Java.utll.Random;

isport androld.app.Activity;
import androld.os.Bundle;

isport androld.vlew.Vies;

isport androld.widget.ArrayAdapter;
import androld.wldget.Button;
isport androld.wlidget.EditText;
import androld.wldget.Sploner;
import androld.wldget. TextView;
leport sndrold.wldget. Tosst;

15 public clais SsartTraceThreaded extends Actlvity {

16
r
18
19
48
21
22
43
44
45
20
ar
28

'

statle Int park;

EditText edtlogFlle;

EdltText edtInflle;

EditText edtThreads;

Button binStart;

Button braSearch;

Splnner mode;

EdltText edtpark;

EdltTewt edvserveridd;

EditText edtserverPort;

A/ publlc statlc TextView txtMsg;

publle statle Strlng teralnal = new STelngi )i

private Random r = new Handom();

private EditText edtSeardh;

publlc statlc lnt delta = 188;

statlc Strlng arrame[] = ( "Michael®, “Chrlitopher®, “Matthew™, “loshua®,
“Andrex®, “Bavld®, “Juitin®, "Danlel®, "lames®, "Hobert®, "John®,
“loseph®, “Ryan®, “Nicholas®, “Jonathan®, “Wlllla=", “Brandon®,
“anthony®, “"kevin®, “Erlc®, "Jesslca®, "Ashley™, “Amanda®™, "Sarah®,
“Jemnlfer®, “Britveny™, “st =, “Samantha®, “Nlcole”,
“Ellzabeth®, “Lauren®, “Megan®, “TLEFany", “Heather®, “Asber®,
"Mellisa®, "Danlelle®, “Emily®, "Rachel®, "Eayla® };

7% Called when the actlvity ls flrst created. */
Eoverride

public vold onCreate{Bundle savedIinstanceState] |
super.onCreate(savedInstancestate);
SeTConTentView(R. Layout.main);

indtl);

}

vold inix(})

edtiogflle = (EdinText) FindviewById(R.1ld.Logflle);
edtInFile = (EditText) FlndviewByld{R.ld.InputFlle);
edtSearch » (EditText) findviewById(R.ld.Searchflle);
ecdtThreads = (EditText) findViewById(R.ld.Threads);
braStart = (Button) flndViesByIdi{K.ld.brnStart);
btnSearch = (Button) FlndViewById{A.ld.btnSearch);
mode = (Splaner] flndvlewById(R.Ld. mode);

Arrayidapter<CharSequences adapter = ArrayAdapter.ireatefronfesource]

this, R.array.algo_array, androld.R.layout.sleple_splnner_ltes);
adapter. setiroplownVlesfesource{ androld. B, layout. s1mple_splnnér_dropdosn_ltem);
mode. setAdapteradapter);

edtpark = (EdltText) FlndViesById(R.ld.park};
edtserveradd « (EditText) flndviesById{A.ld.serveradd);
edtserverfort = (EditText) flndViewById{R.ld.serverfort);
txtMeg = (Tentvlew) FlndviewByTd(R.1d.msg);

braStart. setOnCllicklistener(new View.OnClickLlstener() {

BOverride
public wold onCllck{View v) {

A TORO Awto-generated method stub
JiTntMsg. setText( "starting\n®);
int thresds = 1;
Ty
threads = Intefer.parselnt{edt Threads. getText(). tostring{));
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b cateh (Exceptlon &) {
A4 T000: handle exceptlon
Toast. makeText{getBaseConTexty],
“Wrong fosat of threads' fleld™, Toast.LENGTH_SHORT)
<shew() ;
threads = 1;
}

String mme"";

sulteh (mode.getSelecteditesPosition])) |

case B:
mm="Centrallize™;
CentralizeConnect[] ¢ » new CentrallzeConnect[threads];
for {Int 1 = 8; 1 < cc.length; Bes) |

ce[L] = mew CentrallieConnect{getapplicatlonContext{), false,

arriane[r.nexdtInt(arriane. length) ], edtserverPort
LEetText{).tostring(), edtserverAdd
JgetText{).toString(), edtiogFile.getText(}
Jtostrlng(]),

edtInflle.getText] ). teString(), “8.B01%);

cc[i].starel);
1

break;
case 1:
mE="Delentralize™;
DecentrallzeConmect[] de = new DecentrallzeConnect|[threads];
for (int & = @] 1 < d¢.length; L+s) {

de[1] = new DecentrallzeConnect{getApplicationContext(), false,
arriane[r. nextint{arriane. length} ], edtserverPort
SpetText{}.toString{), edtserverddd
EetText().toString(), edtiogflle.getText()
~tostring(l,
edtinflle. getText{).toString(), "8.221%);
de[L].startl);

break;
case 21
AEe"SEAFTTrECE™;
Connect[] ¢ = new Conmect[threads];

Toast. makeText{getBaieConText({), "SmartTrie threads are “+threads,Toast. LENGTH_SHORT) . show( Ju

for {int & = 8; 1 « c.length; Les) {
c[1] = new Connect{getAppllcationContext(), False,
arciame[ronextInt{arriane. length) ], edtserverPort
SEetText{).tostring(), edtserveradd
CEetText{).tostring(), edtlogFlile, getText()
tostringl),
edtinflle.getText{). toStringl), "B.001%);
cf1].start();

break;
default:
bre

1

Toast . makeText{getBaseContext(), “"¥You choose “smm
»TOSST. LENGTH_SHORT) . show{ ) ;

4f Disable the button
ff broStart.setEnabled{false);

3H

brasearch, setOnClickListener{new View.OnClickilstener(]) {
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146 @overrlde

147 public vold onClick{view v) {

144

149 £ TOD0 Auto-generated method stub

158 Search 5 = new Search{getappllcationfontent(), false, edtpare.getText().toString(), arrNa=e[r
151 -nextint{arrijame. length]], ediserverPort.getText()
152 Lrestelngl), edtserverAdd. getText]).tostrlngl(),

153 edtLogFlle. getText() . toString(), edtSearch.getText{)
154 Ltostringl), "9.001");

155

156 s.start();

157

158 }

159 i

1t

161 }

162

163 }
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£l

{C) Copyright Unlversity of Cyprus. Ze18-2811.

SmartTrace Server APD

* Everslon : 1.8

* gauthor : Costantlnos Costa(costa.cositantinospgmall.com)

* Project Supervislon : Demetris Zelnalipour (dielnacs.ucy.ac.cy)
* Cooputer Sclence Department , Unlversity of Cyprus

.

o

package SmartTrace.apk;

Isport
1mport
isport
import
i=port
l=port
l=port
lmport
ieport
Import

public

SEarTTrace. apk. R}
androld. app. Activity;
androld. content. Intent;
androld.os. Bundle;
androld.os.Handler;
androld.os. Message;

androld. view.view;

androld, wldget, ImageView;
androld.wldget. LinearLayout ;
androld.wldget. Toast;

class Splash extends Activity {

private statle final Int STOPSPLASH = 8;

i

time In mllliseconds

private statlc flnal long SPLASHTIME = 328@;

i

handler for splash oreesn

private Handler splashsiandler = new Handler(} (
-

b

* {mon-Javadod )
.
* @ies androld.os.Handlershandledes sage(androld. os. Message)

!
EDverrlde
public vold handleMessage(Message msg) |
swltch {msg.what) {
case STOPSPLASH:
/f resove Splashscreen from view
splash. setvisibllity(View.G0NE);

startActivity(l);
Info.setText|{"Helcome. .. ");
Anfo.show();
L H
¥
super. handleMessage{msg);
Finlsh{};
Systes.exlu(@);

i

private Teast Info;
private Intent 1;

£ Called when the actlvity 1s flrst created. 4/
ECverride
public vold onCreate{Bundle lcicle) {

super.onCreate{lcicle);

setContentVlew(R. Layout.splash);

info = Teast.makeText{getapplicationContext({}), **, Toast.LENGTH_LOMNG);
View TextView = Info.getvlew();

LinearLayout lay = neéw LinearLayout{getappllcationContext());
Lay. setCrientat lon{LinearLayout . HORTZONTAL )3

Imageilew view = néw ImageView|getappllcatlonontext());
wlew. setlmapeResource(f. drawable. Info);

Loy addvlew{view);

Lay. addvles{tentviex);

info.setVies|lay);

L = new Intent{Splash.thls, MalmActivity.class);

CiVugers\Costantlnes\Desktop\code \SnartT racell Lenthsre \Ssart Trac et apk\Splash. fava

Hessage msg = new Message{);
mig.what = STORSPLASH
splashsandler. sendiess ageDelayed{mig, SPLASHTIME)
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{C) Copyright Unlversity of Cyprus. Ze18-2811.
L

Centrallze Server AP

* Everslon : 1.8

* gauthor : Costantlnos Costa(costa.cositantinospgmall.com)

* Project Supervislon : Demetris Zelnalipour (dielnacs.ucy.ac.cy)
* Cooputer Sclence Department , Unlversity of Cyprus

.

13 public class synServer |

private volatlle boslean threadiuspended;
private volatlle boolean threadalready;
public synchronlzed veld pause{String string) {
LF{ IthreadAlready)
threadiuspended = falie;
if{Server.DEBUG)
System.err.printlnd PAUSE: “+string);
shile (|threadSuspended)
try i
walt{});
} catch (Interruptedixception e) {
Systen, out.printind "Interruptedinception caught®};
¥

threadAlready=Falie;
}

public synchronized vold unpawse{String string) {
Af(Server DEBUG)
Systes.err. println] "UNPALSE : “sitring);
thresdiuspended = true;
notlfy(};
threadilready=true;
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* (C) Copyright Unlversity of Cyprus. 2e18-2@11.
L

2
3
4 * Centrallze Server AP]
5
& * Everslon : 1.8
7 ¢ gauthor : Costantinos Costa(costa.costantinospgmall.com)
& ¢ Project Superviilon : Desetris Zelnallpowr (drelna@cs.uly.ac.cy)
G * Computer Sclence Department , Undversity of Cyprus
.

n
12
15 lsport java.utll.Arrayllst:

17 publlc class Ui
1# static double upperBound{Arrayllst<ayPolnty serverTraf,

1% ArraylistemyPolnt» cllentTraj, double elb) |

L] ffdouble the slze of the envelop that 1s used for loss

21 double exelbe*l;

22 double UB = B.@;

3

24 I {serverTrajs=null || cllentTraj==null)

25 return 8;

6 int slze = Math.min(serverTraj.size(), cllentTraj.size());

7 for (Int 1 = @; 1 < size; les+) {

28 A create envelop e

1 Af (serverTrad.get(1).getx() < (cllentTrad.get(i).getx() + »)

Ik 8% serverTraj.get{l).geti({) » (cllentTraj.get(l).geti{) - &})
LH] 1f (serverTrad. get{i).get¥{) < (cllentTraj.get{l).get¥() + &)
LH &% serverTraj.get(l).get¥(} » {cllentTraj.get{l).pet¥() - «)}
i3 UB++3

14 1

5 if (slze == 8)

5 return B

37 elie

iR return (UB / size }* 188;

3%
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_j‘
{C) Copyright University of Cyprus. Zm@-2811.

SmartTrace Server AP

-
.
* Everslon i L.e

* gauthor : Costantlnos Costa{cosita.costantlnospgmall.com)

* Project Supervislon : Desetrls Zelnallpour (deelna@cs.ucy.ad.cy)
* Computer Sclence Department , Unlversity of Cyprus

.

-

o
patkage SEartTrace.spk;

1mport Java. lo.Bufféredieader;
Amport java, lo.DatalutputStrean;
laport jova.lo. ICExceptlon;
import java.lo.InputStrean;
Isport java.lo.InputStreasHeader;
import java.lo.(utputStreas;
ieport java.net.Socker)

import fava.utll.HashMap;

import androld. content. Context;
import androld.os.Handler;
isport androld.os.Message;

public ¢lass WoonneLt extendi Thread {

enus itate |
CLOSED, ESTABLISH, CALCULATE, SEMRCH, RETRIEVE;
¥

private DatalutpuiStreas out;

private Bufferedfesder In;

private String serverAddress = new Stelng();
private String epsllon = new Steingl);
privaté String usr = nes STringl);
private Socket conmectlon = null;
statle String CllentTRHAD;

private double less;

private Strlng 5510;

private String QUID;

String host = new Strlng();

string buf = new String();:

Steingl] tral = null;

InputStrean InStréas = null;
CutputStresn outStreas = null;
private String piw = 73

private String LCSS;

private Int port = 443;

private Wifloraph parent;

private boolean flags=false;

private String wserverPort="443%;
statle sTate CurState = sTate.CLOSED;
statle Handler messageriandler;

private String rafREFIX(STring msg) {
steing[] sArr = msg.split(® *);
String tesp = néw STring():
for {int 1 = 1; 1 < sArr.lemngth; 1++)
Temp += sArr[l] » = =;
rEturn Teap;
¥

i FUNCTION FOR THE MESSAGES

statle publlc vold Send(String msg, OutputStreas out) throws I0Exception |
out.wrlte{(mig + Messages.CRLF). getBytes());
out. Flush{};

¥
Woonmect{Context ¢, boolean flag, String usernase, WifiGraph parent] {

A S8t misrhase

96

12n
181
182
183
1g4
185
184
ie7
1a8
13
18
111
112
113
114
115
1146
17
118
119
1@
1
122
1i3
14
125
16
17
138
129
132
111
132
133

135
136
13
138
139
142
141
1ai
143
144
145
146
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this.usr = pisrnase;

this.flag = flag;

this.parent = parent;

£f Initlalized the message handler for the messages from the thread
messageHandler = new Handler{) {

public vold handleMessage{Message mig) |
super.handleMessage(nsg)
Message asgl = new Message();
awlitch {msg.argl) {
£f These means that the cllent want to wse s=mariTrace search
/f We create new thread so the GUI doesn™t block
Cate Meiiages.SEARCH:

S48 TODO Auto-generated method stub
I {lourState.equals{state. ESTABLISH)) {
sultch (curState)
case CALCULATE:
msgl.argl = Messages.STATECAL;
bresk;
case SEARCH:
Rigl,argl = Messages.STATESER;
break ;
case RETRIEVE:
migl.argl = Messages.STATERET;
break;

default:
Bigl.argl = Messages.SIRVER_ERR;
break ;

}

wWiflGraph.messagedandler. sendMessage{nsgl);
reTurn;

}
String temp = WiFLGraph.preferences, getStringl "spark™, "1°);
tryf
WifiGraph.k = Integer.parselnt{tesp);
leatch (Exceptlon e) {

ff TODO: handle exceptlon
HalmActivity.K=1;

}

try {

Send{ {"SEARCH “+RLFlGraph.K+™ = + SSID + = " + CllentTRAD), out):
t catch (IDException e) |

Jf send a massage to maln thread

nigl.argl = Messages. OTHER]

WiflGraph.messapgetandler. sendMessage{nsgl);
}

S wrlte sverything to the transadtlon string
synchronlzed (wHore.Teralnal) {
wHore.termlnal += "Client semd : SEARCH * & S5I0 « ® Cllent TRAJECTORY \n";

}
rigl.argl = Messages.SEARCH;
WifiGraph.mesiagetandler. sendMessage(nsgl);
"}

£ ) -start();

break;
Case Messages.QUIT:

Af {commection == null) {
{F appllose();
FETHTA

}

try |
Send{“QUIT=, out);
conmectlon.close();

b catch {I0Exception e) {
[§ TODO Auto-generated catch block
e.printStackirace]);



147
148
14%
158
151
154
153

155
156
157
158
159
1538
161
162
163
154
165
Ll
16T
124
169
178
LS|
172
173
A
175
17%
177
173
179
188
181
134
133
184
135
1856
187
138
139
199
191
192
193

195
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synchronized (wMore.terminal) {
wMore. terminal += "Cllent send : QUIT \n®;

}

Message mSgll = new Message();

megll.argl = Messages.QUIT;
WifiGraph.messagetandler. sendMessape(=sgll);
appllose();

return;

default:

}
h
this. setincaught Exceptlonandler(new Uncaught Exceptlontandler() {

ECverride

publle vold uncaughtixceptlon|Thread thread, Throwable ex) {
A4 1000 Auto-generated method stub
Message Mg = new Message();
msf.argl = Messages.OTHER;
W1fiGraph.sessagetandler sendiessagensg);
wMore. terminal += “Cllent{" + thread.getld{) + =).Connection ERROR =\n*

+oed.getLocslizedMescagel )

A toast.show();

¥

i3 H
¥

public vold ren() |
£ theck for any change in preferences
A Check 1F the user-name 15 set
1F (IWLFLGraph, LibsernameSet) (
Mesiape mifl = new Mesiagel);
msg.argl = Messages.SERVER_ERR;
mSg.argd = B;
WiflGraph. messagetandler. iendMessage(msg);
return;
¥
serverAddress » WIFLGraph, preferentes. peTstring( wierverAdd™, “n/a");
1f (serverfddress.equals(®n/a™} || serverAddress.equals{®=)) (
Message mif = nelw Messagel);

msg.argl = Messages.INVALTD_ADDHESS;
WlflGraph. messageHandler. sendMessage(msg);
FEturng

¥

I iserverPort

wierverPort = WiflGraph.preferences. getStringl "wserverfort™, "65881%);
1f {wserverPort.equals{"n/a®) || wserverPort.equals{®**}} {

Messafe mig = new Message();

mig.argl = Messages.INVALID ADORESS;

Malnactivity. messageHandler. sendMessage(msg);

FeTurng

1€ (flagh {
parent. checkTrace();

¥
serverConnect();
¥

¢ functlon for the ESTABLISH STATE

private boolean ESTABLISH{) throws T0Exceptlon {
curitate = state.ESTABLISH;
{4 GET THE +0K READY FROM SERVER
buf = in.resdline);
wore, termlnal += “Server Respomse: = « buf + *\n®;
A/ Walt For Procesding

Fr
21
£dd
#43
iia
&d%
226
227
£id
229
238
i3
232
233
&34
235
236
£3F
Zim
239
248
241
244
243
A4
245
245
247
248

258
51
it
53

55
&5h
257
£58
253
268
261
262
63
264
265
Ak
FLT
268
FLk]
Frg
&7
a7

74
75
276
277
F |
278
B8R
FLi
ZBE
283
284
285
286
a7
£83
£89
208
£91
252
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/1 Get The Sesslion Id
buf = “USER * « wsr &+ * * & psw;
A SEND A +DE REPLY and user-nase TO SERVER
Send(buf, owt);
wHpre.teralnal += “Client Send: = + buf + “\n";
Af GET THE +0K or -ERR FROM SERVER
buf = in.readiine]);
wHore. teralnal «= "Server Response: ® « buf « "\n";
If (buf.startsWlth(®+«0K"})) {

// Set SesslonlD

S510 = roPREFIX(buf);

return True;

return false;

}

ff Functlon For the SEARCH STATE
private boolean SEARCH{) throws IDException {
curState = state.SEARCH;
4f Read The Message To Contlhue
whore, teralnal o= “Server Responie: ™ + buf « “\n";
I Set SessloniD
QUID = rePREFIX(but);
£f Read The Message To Contlnue
buf = In.readline();
synchronized {wMore. teralnal) {
wMore, terminal = “Server Response: = « buf & *\n®;

¥

1F (buf,contains{"Goodbye=) || buf.startsHith{®-ERR"))
return Falie;

LESS = rRPREFTX(buf);

return trus;

]

f Fumctlon For the CALCULATE STATE
private boolean CALCULATE() throws I10Exceptlon |
1F {1buf_ startsMith{=CALCULATE®))
return True;
flaet the current state
curitate = state.CALCULATE;
synchronlzed (wHore.teralnal) {
wWMore, Teralnal += "Server Response: " + TCALCULATE queryTrajectory™ + =\n";
B toast.show();
{ fRemave The CALCULATE
buf=rePREFIX{bul ) ;

L |
QUID = buf.split(® =)[a];
b catch (Exception &) {
fi TODO: handle exceptlon
return false;

}
String query = rePREFIN{buf);
baf = “+08 CALCULATE®;
Sendibuf, out);
synchronlied {wMore.teralnal) (
wMore, teralnal += "Client send :® + buf « "\n";

}
I split the polnts
traj = query.split{®s*);
IF (tra] == pull) {
connectlon.close{);
synchronized (weore.terninal) {
wMore.terainal 4= “ERROR :The query Li espty\n®;

}
return false;

WiflGraph.serverTrajectory.clear();
string[] teppnt;

Int value = B;

string key;
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293 HashMap<String, Integers tespMap;

i Jf Flle outFlle = new Flle{®™/sdcard/debog.tat®); )

a5 1 Bufferediclter writer = new Bufferedicitec(new FlleWclter{outFLlle)); /)
296 for (int 1 = 8; 1 < traj.length; 1+e) {

97 J/Remove any Blank spaces

98 teppnt = Traj[l].replaceAll(™\s+", "").splln("8");
299 TempMap = new MashMapeString, Integers();

[EE for (Int § = 8; j « teppnt.length; Jee) {

LE 1] 1f {teppnt 1= null )}

sd Le(zappnt[]]. lengthi)>1)

383 {

iaa oy |

s 1 writer.write(tsppat(1]);

e key = tsppnt(j].split(®,")(0];

by value = Integer.parselnt{tsppat[]].splle{™,")[1]):
B8

LEY] } catch {Exceptlon e} {

e £ T000: handle exceptlon

1

ER ) break;

313 }

34

115 teaptap. put (key, valus);

316 }

nr }

18 WifiGraph. ServerTrajectory. add(tesphap);

319 }

e Shwrlter.close();

31 A CALCULATE THE uB

i P Messape msg = new Message();

323 aig.argl = Meiiages.UPBOUND;

14 HWiflEraph, sessageriandler. sendMessage(nig);

325 A SEND THE UB TO SERVER

LF double eps = 2,35

ar wry

L #ps = Double. parselouble(epsilon);

39 } catch (Exception &) |

338 £ T000: handle exception

33 }

332 buf = "0k * » QUID » * ©

133 + WITIUE. upperBound{WifiGraph.ServerTrajectory, WiflGraph.CllentTrajectory, eps);
334 send{buf, out);

115 synchronlzed (wMore.termlnal) (

136 wMore.termlnal += "Cllent send 1® + buf « "\n";
137 }

133 44 Ralt for the Server to send "LCS5" OR "CLOSE"

EEL buf = ln.readline);

M synchronlzed (wMore.terminal) {

1 wMore.teralinal += “Server Response: * + bul « “.\n";
M T

M3 Af IF LCSS SEND THE Coordinates[] ARRAY

4 1f (buf.starTsWith{"LC55")) {

345 synchronlzed (wHore.terndnal) |

6 whore. teralnal += "Calculate LCCS and send Lt 1o server...\n";
a7 }

ER less = Wif1MobllelCSS. LOSS{mifiGraph.Client Trajectory WifLGraph. ServerTrajectory, eps);
349 BUf = "+0K = + QUID + = = & leSs5 + = " + ugr;

a5 Send{buf, out);

351 synchronlied (wMore. terainal) (

352 wMere.terslnal += "Client send :® + buf + "\n";
353 }

154 1

155 Feturn True;

356

57 }

58

359 A/ Functlon For the CALCULATE STATE
68 private boolean RETRIEVE() throws IOEwception {

361 curState = state RETRIEVE;

362 A/ send RETRIEVE message to the server

353 Send{"RETRIEVE = + QUID, out};

54 wMore. tersinal += “Cllent send :® + "RETRIEVE® + =“\n";

IG5 buf = L. readline]);

L1
367
63
365
£
i
372
373
74
375
376
377
a78
319
it}
381
82
323
384
385
386
87
saa
383
398
391
392
393
94
395
388
§a7
598
399
Apn
4m1
aad
403
LR ]
485
486
aay
LEE]
483
410
411
412
a1
ana
415
416
any
418
419
azn
421
422
423
424
&25
4z6
azv
428
a9
438
431
A3z
433
a3
435
438
437
438
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LF (Ibuf.startswlth(®+0K™))
return true;
buf = raPREFIX{buF);

string[] tempebuof.split("8%);
WiflGraph.QueryTrajectorles = new String[tesp. length];
Int 1=8;
for (String 5 = Tewp) {

WiflGraph. QueryTrajectorles{l] = si;

L

AF Malnhetivity . QueryTrajectorles[@] = buf.split{™\t*);
wHore, teriiinal «= “Secver response :® « buf + "\n";
FEIUrn True;

}

private vold searchOons() {
Jf 1000 Auto-generated method stub
/7 close the connection
Message smig = new Message();
smsg.argl = Messages.ENDSROH
smig.arg2 = (int) (Doublé.parsebouble{LCS5) * 128);
WifiGraph. messageHandler. sendMessagelsnsg) ;
}

ff Connect To server to uie The upper bound
private vold serverConnect{) {

{f open the coordinates File
I 1f (Malnactivity.ClientTrajectory.size() == 8) {
I Message mig = new Message{):
' mig.argl = MalnActivity.USRINVG
Frd WifiGraph.sessageHandler. iendiessage(nsg)
I return;

try |

£ ACCEPT FROM SERVER

WSt = serverAddress]

tryl

port=Integer. parselnt{nierverPort);

leatch {(Exceptlon &) {
£ TODO: handle exceptlon
portsa43;

}

connection = mew Socket{host, port);
synchronlzed (wHore.Teralmal) {

wMore.ternlnal += *Socket created.\nConnecting to server on = « host + *...Wn%;

i
A/ INITIALIZE THE IN AND OUT STREAMS
instream = connectlon.getinputstrean{);
in = néw BufferedReader{new InputStreasReader] LnSTreas) )]
outStrean = conmectlon.getOutputStrean]);
out = Ak DataDutputStrean{outStreas);

b eateh {I0Exceptlion &) {
Message mSg = new Message();
mig.argl = Hessages . ENDCONN;
wWiflGraph.=essageHandler. sendiessage{=sg);
return;

I

e . £ 1 B £ B 1 e

tey (
£ 1F the ESTABLISH-STATE 15 wrong

LF {IESTABLISH()) |
appClose();
FEtUCR;

]
} eaten (10fxception &) |
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439 synchronlzed (wMore.térnlnal) (

448 whore.teralnal += ®"Error Connectlon: ® « e.getMessage();
a41 }

A4 appllose();

443 P

444 1

445 Jf eeeeeesesssicisiiiiiiisiinianny ESTABLISH-STATE==<===scscscscscsocsssasasosasasasosasasas
446

47 whlle (true) |

443

449 44 the thread ls send a search ry

A58 /J/ and the server answer wWith an +0% or -ERR message
451 CurState = State. ESTABLISH;

452 try {

A53 buf = in.resdline();

454 JiReset the epsilon value

455 A 47 Check for any change 1n preferences

A5G epsllon = WIFlGraph. preferentes. getstringl “wepsilon™, “nfa®);
A57 Lf (epsilon.equals({=n/a®) || epsilon.equals{==}) {
458 Message mig = new Message();

459 ESg.argl = Messages.DEFAULT_EPSILOM;

A58 Wif1Graph.messagetandler. sendMedsage(mig);

451 fi toast. show{);

462 epsilon = "5%;

453 }

Al

465

445 wMore.teralnal += *%;

a67 } catch {1CException &) |

A58 synchronlzed (wMore.terminal) (

A6 wMore. teralnal = "Error Connectlon: ® + e.getMessage();
aTe £ toast. show();

a7

AT break;

473 }

ara

ars [ TSRS — SERRCH-STATE == cmseserasas s aran e e e e
476 1f (buf.startskizh{=+0e"}) {

ary 1f {buf.contalns("Goodbye")) (

478 wMore. terninal += “\mik Goodbye\n®™;

a7 break;

438 }

481 Ty {

ARi 1f (ISEARCH()}

ELE] break;

A4 } cateh {(I0Exception &) {

AR5 synchronlzed (wMore.termlnal)

AHs wMore. tecmlnal += "Error Connection: © + e.getMessage();
ART /i toast.shew();

a4 }

489 break;

438 } 4 end try

EE try |

a2 L¥ (IRETRIEVE())

aai break;

A I catch (I0Exception e} {

495 synchronlied (wMore. termlnal) {

A5G wMore, teralnal += "Error Connectlon: ® » e.petMessagel);
437 S Toast. ihow( )

438 }

A% break;

sega b At oend try

@81 searchonel();

S8 continue;

503

X} } else 1F (buf.startsWith({=-ERR")} {

585 Message msgl = new Message();

1100 migl.argl = Messages.SERVER_ERR;

S&7 WlfiGraph.sessageHandler . sendMessage(nigl);

528 wore. teralnal += “Server Busy\nPlease try agaln®™;
589 continge

518 }

s11 B e SEARCH-STATE - - = oo em s e s s st st ee

s12
513
514
51%
516
sy
518
51%

521
24
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H mmmmm e e o EALEULATE - §TATE = == oo m e s s s s

try {
LF {ICALCULATE())
break;
} tateh (I0Exception &) (
synchronized {wMore.terainal) {

wHore.terslnal += "Error Comnectlon: = + e.petMessage();

S toast.show();

break;
¥ A oend try
N

seemmememsnemanase e e s s CALCULATE “§TATE - - m = mmmms s sm e e

14/ end while

4 ELSE CLOSE THE PROGRAM
/f ending and closlng the appllicatlon
try {

connection. closel);

synchronized {(wHore.terainal) (

wMore. teralnal += “Done.\nConnectlon ¢losed.\n®;

f7 toast.show();

1
} catch (I0Exceptlon e) {
synchronlized {(wMore.terslnal) {

whore. terninal += “Error Conmectlion:

A7 toast.show();

}
appllose();
return;
Fif end Try
Hessage muig = new Mesiage();
mmsg.argl = Messages.ENDCONN;
WifiGraph. nessagetandler. sendMeisage{nnsg);
reTurng

¥

'rli
.
*
vold appClose() {
Jf ending and closlng the appllcatlon
try {
connedtion. closel);
b cateh {I0Exceptlion &) {

}

Mestage msg = new Message();

msg.argl = Messages.OTHER;

WiflGraph. messagetandler, sendMessage{nsg) ;

T+ e.getHessage();
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{C) Copyright University of Cyprus. Zm@-2811.

SmartTrace Server AP

Everslon H
Bauthor @ Costantlngs Costafcoita.lostantlnospgmall.com)

Project Supervislon : Desetrls Zelnallpour (deelnafics.ucy.ad.cy)
Computer Sclence Department , Unlversity of Cyprus

13 package SEartTrace.apk;

15 lmport androld.app.Actlvity;

16 import androld.content.Intent;

17 laport androld.content.SharedPreferences;
13 lsport androld.os.Bundle;

19 lsport androld.preference.PreferenceManager;
2@ lmport androld.text.Textutlls;

21 leport androld.view.View;

22 import androld.vles,Vies. OnClickListensr;
43 lsport androld.wldget.Button;

44 lsport. androld.widget. EdleText;

6 public class wEditTextlrowser extends Activity {

final publle statlc String wPATH = “wlflPath®;
Button brndk;

Button binCancel;

Button bUnfrowse;

private SharedPreferences sPrefs;

public statlc EdltText tub;

Eoverrlde

protected vold onCreste{Bundle savedinstanceState)
£ TO0D Auto-generated method stub
super. onlreate( savednitanceState] ;
setContentView(R. layout.dlalog_layout);
bintk = (Button) FindviewByld(K.id.btnok};
bitnCancel = (Button) flndviewByIld{R.ld.btnCancel);
brnfrowse = (Button) flndviewByld(R.ld.binBrowse);
tub = (EALTTent) FlndviewByld(R.Id.txbFlle);
tub. setScrolléontalner{true);
brnCancel. setOnClickilstensrnew OnClicklistener() (

poverrlde

public vold onlllck(View v) {
J4 TODD huto-generated method stub
Stop(d;

1

Wi
btnfrowse. setinlllckllstensr{new Onlllckllstener]) |

Boverride

publlc vold onClick(View v} {
£ TO0Q Auto-endrated method stub
Intent 1 = new Intent{widltTextBrowser.this,

AndroldFileBrowser.clasi);

AndroldflleBrowser. flaglalnDrul flsafalse;
startActivizy(i);

1

i3 H

shrefs = PreferenceManager.getlefoultSharedPreferentes(this);
HiFlGraph.custfllePath = ePrefs. getString(WPATH, “/sdcardi®);

b setText{WlflGraph. custF llePath);
bingk. setOnlllcklistener{new OnCllckilstener() {

BOverrlde
publlc vold onClick({View v) {
£ 1000 Auto-genscated method stub
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WiFlGraph.custf LlePath = T, getText{). toStringl):
stop():
]
L
¥
Eoverrlde
protected vold onRestorelnitanceState{Bundle savedInstanceState) (
WiflGraph. custFllefath » savedinstanceState.getString{wPaTH);
1f (ITexturils. LsEmpTy{WifiGraph. costFilePath)) {
A Update lbResult
whdltTextBrowser. txb. setTent{savedlnstanceSTate . EetSTring(WPATH))
}
super.onfestorelnstanceStatesavedinstanceState)
}
EOverrlde
protected vold onSavelnstanceState{Bundle cutitate) {
e R T

* Here we do _tesporary_ save all critical data, llke our

* selectedProduct.

RrrasgsssaRARARRARRARARRARERARRRS l!lf“..{!f.t.}
outstate. putString(WwPATH, WLlflGraph.custFilePath);
super.onSavelnstandeState(outState);

}

wold Stop() {
SharedPreferences. iditor ed = sPrefs.edit();
ed.putString{(wPATH, WEFLGraph.custFllefath);
ed.commlt{};
finlshi):

}

}
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SmartTrace Server AP

-
.
* Everslon i L.e

* gauthor : Costantlnos Costa{cosita.costantlnospgmall.com)

* Project Supervislon : Desetrls Zelnallpour (deelna@cs.ucy.ad.cy)
* Computer Sclence Department , Unlversity of Cyprus

.

-

o
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{C) Copyright Unlverslty of Cyprus. 2018-2011.

SmartTrace Server API

.
L]
-
¢ @verslon : 1.8

* gauthor : Costantlnos Costaicosta.costantlnosPgmall.com}

* Project Supervislon : Cesetrils Zelnallpour (dazelnafcs.ucy.ac.cy)
* Cosputer Sclence Depart=ent , University of Cyprus

L]
-

b )
package SmartTrace.apk;

isport Java. 1o Bufférediesder;

ieport java.lo.Bufferedurizer;

ieport Java.lo.Flle;

leport java.lo.Fllefeader;

import Java.lo.FlleWrliter;

leport java.lo. I0Exceptlon;

ieport java.tewt.DeclmalForsat;

ieport java.utll.Arrayllst;

isport java.utll.HashMap;

import Java.utll.Llst;

leport Java.utll.Tlser;

isport java.utll.TimerTask;

leport androld.app.fctivity;

import androld.app.AlertDlalog;

import androld.content.BroadoastRecelver;
isport androld.content.Content;

import androld.content.Claloglnterfate;
import androld.content.Intent;

isport androld.content. IntentPllTer;
Ieport androld.content. SharedPreferendes;

7 import androld.content.DlalogInterface.OnCllckllstener;

import androld.content. SharedPreferendes Editor;
ieport androld.net.ConnectivityManager;
import androld.net.wlfl.ScanResult;

import androld.net.wlfl. W1flManager;

leport androld.os.Bundle;

ieport androld.os.Handler;

isport androld.os.Message;

I=port androld, preference, PreferenceManager;
import androld.provider.Settings;

leport ahdrold.vliew. Menu]

Amport androld.vies.Menultes;

ieport androld.vlew.Vies;

iesport androld.wldget. Button;

import androld.wldget.EditText;

import androld.wldget. Tmagevies;

import androld.wldget.LinearLayout;

leport androld.wldget.Toast;

public elass WiflGraph extends Activity {
protected statle ot K;

protecied volatlle statlc SharedPreferences preferences;
protected volatlle statlc Hamdler messagesandler;

public wolatile statlc String[] QueryTrajectorles = null;
protected volatlle statlc boolean privacy = false;
WifiManager salnklfl;

|
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HifiReceiver recelverlfl;

List<ScanResults wiflList;

StringBullder sb = new StelngBullder();

statle ArrayListcHashMap<Strlng, Integerss CllentTrajectory = new ArraylList<HashMap<String, InTegerswd
|9 H

statle ArrayLlst<HashMap<String, Inmtegersy ServerTrajectory = new Arraylist<HashMapeString, Integerswd
[ H

Intent intent; J// Reusable Intent for each Intent

private Toast warnm;
private Toast info;
private boolean copnected = Falie;

private Int kéy = 8

private Wionnect Con;

private String viernane = new String{);
private LinearLayout graphlayout;

statle String custFlilePath = */sdcard/uifl.txt™;;
publlc statlc boolesn lsUsernameSet = False;
private boolean useTrale = false;

private statlc String owtpFlleloc;

private GraphView graphview;

private Bulfferediriter welter = null;
ffprivate Bufferedieader reader = null;
private File owtFile = null;

private Flle Inflle = mall;

private boolean append;

private double Density;

private boolean record = False;

private Timer tlmer;

Eoverride
public vold ondptionsMenuClosed{Meny menu) {
Jf TODD Awrto-generated sethod stub
juper. ondptlonsMenuClosed{menu) ;
if {con 1= mull) {
con.start);
con = pull;

¥

private vold LaltializeComponents{) {
£ Inltlalize toast for warnlngs
warh = Toast.makeText{WLflGraph.this, %, Toast.LENGTH_LONG):
View wifltextWiew = warn.getView();
LinearLayout wifilay = new LinearLayout{WifiGraph.thls);
wifllay. setOrlentatlion{Linearlayout HORIIONTAL]) ;
Imageiiew wifiview = new Imagevliew(WlfiGraph.this);
wWiflview. setimageResource(R. drawable warning);
wifilay, addVisw{wlfiview);
wifllay. addview{ul FlTextvView);
warn. setVism{wifllay);
/7 initialize toast for Lnformations
info = Toast.sakeText{WifiGraph.thls, ™%, Toast.LENGTH_LONG);
view textView = Info.getview();
LirearLayout lay = new LinearLayout{WiflGraph.this);
Lay.setOrlentatlon{LinearLayout . HORTZONTAL) ;
Inageview view = few InageView{WlflGraph.this):
wiew, setImageResource(R. dravable. Info);
Lay. addview(view);
Lay. addvien{ textviow);
info.setView(lay};
graphiayout = {LinearLayout) flndviesById{R. ld.wiflLayout);
messageHandler = pew Hamdler{) {
public vold handleMessage{Message msg) {
super. handleMessage{nsg)

f/ Comnectlon mycon;
suitch (msg.argl) {

Case Messages.CONNECT:
info. SetText{ "Connecting. ..");
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Info. show();
break;

Caid Mediafes. INGALTD ADCRESS:
warn. setTent{“Invalld Address...");
warn. show();
conneited = False;
fi searched = falsie;
break;

case Messages.SEARCH:
info.setText|{"You are Searching...®);
Info.shos();
break;

Cate Meiisfes DEFAULT_EPSILON:
info.setText({“Using default epslloni5)...");
info.shaw();
break;

case Messages.LCSS:
info.setText(“Calculating LCS5...01%);
info.show(};
£ PlotSart(mag.argd);
break;

Cane Messaes.UPBOUND:

Info.setText{*Calculating UB...1%);
Info.show(};
break;

case Messages . ENDSRCH:

Info. setText{"Searching done sutcesfully!®);
info, show();

wiflSart{eig.argd);

break;

Cose Messages . QUIT:

Caie Mesiages ENDCONN:

Info.setText{ “Connecting done!®});
info.show();

connected = false;

break;

case Mesiages SERVER_ERR:
warn. setText{Messages.errors. get{msg.arg});
warn. show();
break;

case Messages.STATECAL:
warn, setText{“vou are In calculate state'nPlease try agalml®);
warn. shaw( )
break;

case Meiiages . STATERET:
warn. setText{"vou are In retrleval state'\nPlease try agalnl®);
warn. show();
break;

Case Messages STATESER:
warn. setText{“You are already searching!\nPlease try agaln!®);
warn, show(};
break;

default:
warn. setText{ "Connection closed.);
warn, show(};

connected = Falie;]

i searched = false;
breaks;

final Popup popup = (Popup) flndvlesById(R. id. popupsifivwindow);
final Poplp popuptxt = (Poplp) FindviewByIld(R.1d.popuphlfiText);
popup. setvlsibllity{View.  GONE);

popup. St Title("Do you want to swltch to GPS sodel™);

final Button bin = {(Button] FindvlesById(R.ld.ppWifibutton);

final Button brnCancel = (Buttom) FlndviesByIdiR.1ld.brnWCancel);
Flnal Bution bonlk = (Button] FiadVlesByld(A.1d.brakok);

final Button btnClose = (Button) flndviesById(R.ld.brewificlose);
preferences = PreferenceManager. gethefaultSharedPreferences(this);
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A inltlallze the Lmput flle
custfllefath = prefecences. getSTring{widitTextBrouser wPATH, “/idcard/");

braClose. setOnClickListener{new Button.OaClickListensr() {
public vold onClick{view v} {
braClose. setBac kgroundResource| B, drawable diselose);

AlertDialog.Bullder bullder = new AlertDlalog.Bullder{WlfiGraph.this);
bullder.setRessagel“Are you sure you want to exit?®).setlancelable{false)

JsetPositiveBurton{*Yes™, new OnCllckilstener{} {

goverride

public wold onClick({Dlaloginterface dlalog, Int which) {
£ TOD0 Auto-generated method stub
appllose):

1
b} . sethegativeButton] N0, new OnClickListener() (

EOverride

public wold onClick{Dlaloginterface dlalog, Int which)
£ TODOD Auto-generated method stub
btnilose. setBackgroundResource (R . drawable.close) ;
reTrn;

-

1

j#H
AlertDlalog alert = bullder.createf);
alert. shen{]};

1 H
brnCancel. setOnCllickilstener{nes View.OnClickilstener() (

BOvertide
public vold onClick{View v} {
£ TODD Awto-generated sethod stub
popup. setvisibl Lty {View. GONE) ;
brn. setBackgroundResource{R. drawable. lefrarrou);
popuptxt. setVisibliity{View. VISIBLE);
braClose. setvislibility(View.VISIBLE);

13 H

btndk. setOnClickilstensr{new View. OnClickilstener() {

BOvereide
public vold onClick{view ) {
A TODO Awto-generated method stub
Intent I = new Intent{NlflGraph.this, MalnActlvity.class);
startActivity(l);
appClose(};

i3 H

bra. setOnClickListener{fien View, ORCLLCKLISTener(]) {
Everride
public vold onClick({View arga) {
LF (key == B) |

key = 1;
popup. setVisibllity(View. VISIBLE);
btn.setRackgroundiescurcelR. dravable. selectoreigth) ;
popuptxt. setvisibllity(View GONE);

braClose. setvisibllicy(View. GONE);
¥ oelse LF (key == 1) {
key = B
popup. setVisibll ity View. GONE) ;
btn. setBackgroundiesource{R. drawable. selectorleft);
popuptxt. setvisibility (view. VISIBLE)
braClote. setvisiblility{view. VISIBLE)}D
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I H

£ show that scannlng sTarted
Info. setText({"Scanning...");
Info. show();

salnnlfl = (WifiManager} gerSystesService(Context.WIFI_SERVICE);

recelveriifl = new WifiRecelver();

regliterfecelver{recelverkifl, new Intentfllter(WlflManager.SCAN_RESULTS _AVAILABLE_ACTION)):
malnWlfl.startScand };

timer = new Timer();

/i change the mode of the cosparison

timer, schidule(new TimerTask() {

Boverrlde
publle vold rund) {

S T00G Auto-generated method stub
malnilfl. startscani);
}
1. 2898, 2898);
¥
Boverrlde

public wold onCreatelBundle savedinstanceState) {
super.onlreate(savedinstanceState);
setlontentView(R. Layout wifl);
initlalizeComponents(};
f/5#T Thi UierName
LY | setiserna=e] ) }{

final AlertDlalog.Bullder alert = new AlertDlalog.Bulldec{thls};
final EditText Input = mew EdltText(thls);
alert.seTView(lnput);
alert.setMessagel "Please wrlite your SCreen Name®);
alert.setPosltlvelutton] “0k™, new Claloglnterface.OnClickListener() (
public vold onClick(DlalogInterface dlalog, Int whichButton) {
uiernaseé = input.getText().roStelngl).tris);
fdltor editor = preferences.edit{);
edltor, putString “wusria=e”, usernase);
editor.commit();
warn. setText{username) ;
warn. show( )
}
|24

alert.sethegatlveButton| “Cancel®™,
new Claloginterface. OnCllckiistener() (
public vold onCllck{DlalogInterface dialog, lmt whichBurton) |
dialog.cancel);
}

s
alert.show();

protected vold appllose() {
£ TODO Auto-generated method stub
finlshi);
System.exlt(@);

F

/* Creates the senu ltess */

/* Creates the senu ltess *f

public boolean onCreateldptionsMenu(Meng =enu)
senu. add(@, R.1d.record, B, “Record”).setlcon(R.drawable. recorded);
menu.add(@, R.ld.Cons, 1, “Connect®).setlcon{l.drawable.conser);
Eenu.add(@, R.1d.S8ctTre, 2, "SEart Trace”).setlcon(R.drawable.smart);
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senw. add(@, R.L1d.Share, 3, "Share®).setlcon(R. drawable. share);

Jf menu.add(@, R.Ld.OnOff, 3,

£ "Onllne/CFfline™). setlcon{k draable. offgps);

Af menu. add(B, R.ld.napMode, 8, “Map Mode®) . setlcon{f.drawsble.node);
merai. add(@, R.id.preferences, 4, "Settings™).setlcon{R.drauvable.prefer];

merw. 3ddi{@, R.ld.more, 5, “More ...%).setlcon(R.drawable.sore);
FETUCA TrUe;

¥

Eoverride

publlc boolean onMenuOpensd{int featureld, HMenu menu} |
ff 10RO Auto-gensrated method stub
Menulten LTem = ménu.geTITen(l]);
Herulten Lltemrecord = menu.getlitesm(@);
L1f (leonnected) {
ltes. setlcon(R.drawable . conser);
Item_ setTitle{ "Connect™);
b oelse {
Ites.setlcon{R.drawable.dlsser);
Iten. setTitle{“Dlsconnect™);

¥

1f (Irecord) {
Itenrscord, setlicon{R. drawable. recorded) ;
itenrecord. setTitle("Record™);

b oelse |
Itesrecord. setIcon(R. drawable. record) ;
Itearscord. setTitle{"Recording, .. ");

}
return super.onMenulpened{ featureld, menu);
¥

£f This method 1: called once the senu I: selected
public boolean onOptionsItesSelected{Menulten ltem) |
Intent L = null;
Message mog = null;
suiteh (item,getitenld({)) (
£f We have only 5 menu optlon
case R.L1d.OnDFF:
A Launch OnGffPreferences actlvity
1 = new Intent{WifiGraph.this, WiIflOnOffPreferences. class);
startActivity(l);

break;
A Smart trace request to Server wlth new thread
case B.ld.SmrtTre:

1f {leonnected) |
warn.setText{“You should connect Flrsti®);
warn.show();
bresk;

1

mSf = new Hessage();

mig.argl = Mesiages.SEARCH;

WConnect .messageHandler . senddessage(ssg];

break;
€ase R.Lld.Cons:
M/ Compect to Server wlth new thread
flnal ConmectivityManager connMgr = (ConnectivityManager) this
getSystenService{Context . CONNECTIVITY _SERVICE);
final androld.net.NetworkInfo wifl = connMgr
.getietworkInfoConnectivityManager. TYPE_NIFI);

If {lconnected) |
Lf (setusermame()) {
AF (ulfl.isAvallable()) {
£ set the trace flag and the trace flle' s name

custFllePath = preferences. gerString{widitTextlrowser. wPATH, */sdcard/™);

ff wseTrace = preferences . getBoolesn{ "0ffRlfL®, false);
L {record) {

warn. LetText("Stop recording wlfl points®);

warn. show(];

record = false;
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ALy b

438 Jf create a new thread for the connection
439 con = new Woonnect(getdpplicationContext(), usefrace, uvierndme, this);
448 wMore. Termlnal = "7

441 connected = true;

a4 } else {

443 EpsWiflalert(“nlfl®});

444 break;

445 I

445 I else |

447 warn, setText{“The username ls not set yetl!!®);
448 warn. show();

449 break;

458 }

451

A52 b oelse {

453 mif = new Meiiagel);

A54 mif.argl = Messages. QUIT;

A55 WConneL T, messagerandler. sendMessage(msg);

ahs connected = Falie;

457 }

458

A55 break;

468

451 case K. ld.record:

A5 1f (useTrace) {

451 warh. et Text("¥ou are uilng & Trate File.\nTo collect polnt go 1n online mode™);
A4 warn, show()

465 break;

A5G }

A&7 /i Launch ModeOfMap actlvity

A58 1f (Irecord) {

463 WlonnecT.ClientTRAY = *=;

are outpfllelor = preferences.getString(“wiurpflle®, */sdcard/wifl.Txt®};
471 append = preferences.getBoolean( "wippend™, false);
472 try |

a3 outfFlle = new Fllefoutprlleloc);

ara writer = new Buffereddriter(nes FlleWriter{outFlile, append});
4TS } catch (Exceptlon ) (

478 warn. setText(

ar?

478 “trrer when opening cutput flle:'n™ + e.getMessage(]);
479 warn. show();

a8 break;

ABY }

a8l récord = True;

An3i } else |

Ay record = False;

AR5 1f (wrlter [= null)

A8% try

A87 writer.close();

438 } cateh {IDException e) {

485 A TODO Auto-gensrated catch block

FEn e.printStackTrace]);

a3 }

Lhr

4%} }

A3 break;

495 cade R.ld.more:

A3 A Launch more activity

457 1 = new Intent{WlfiGraph.thls, wMore.class);

A48 starthctivizy(l);

493

s break;

sl case R.ld.Share:

S@d £ Launch Preferences activity

S@3 1 = new Intent{WlfiGraph.this, wPreferences.clais);
S84 starthctivity(l);

S5 Info. setText{“Here are the appllcatlon’s preferences.®);
526 Info.show();

S87 £ con = pull;

S8 break;

589 cage R.ld.preferences:
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£ Launch Preferences actlvity
1 = new Intent(WiflGraph.thls, WifiOnOffPreferences.class);
startactivity{l);
Info.setText{“Here are the appllcation’s settlngs.®):
info.show();
break;

¥

relurn Trie;

¥
class WiflRecelver extends EroadcastRecelver {

public vold orRecelve{Context ¢, Intent Intent) {
wifILLST = malmMifl.petScanResults();
HashMap<STring, Integer’ WIFLAP = new HashMap<String, Integers{);
WiFLAP. clear);

for (int § = @; L « wifliist slae(); Les) {
MWLFLAR. put{wifiList.get{Ll) .BSSID/* +=\n"sulflLlst.get(1).551D */,
wifiiist.get(l).level);
Lif {record) |
try {
Weomnect. ClLentTRAD += wifillst. get{L).BS510 + *,® + wifllist.get(l).level

E ]
writer.append{wlfilist.get{l).B5510 » =,% » miflilst. get{l).level « "\n"};

b cateh (10Exception &) {
£ TODD Auto-generated cateh block
warn, SetText{“Exception In onRecelve(): = + ¢ getMessage(]);
warn. show({;

]
" elas
i break;

1F {record) {
wry {

ff add the new Line
Wionnect.ClientTRAY += “8%;
writer. append{“ain®]};
} catch (I0Exception &) (
/4 TCOD Auto-generated catih block
warn. setText{ "Exception In onRecelve(): * + e.petMessagel));
warn. show() ;

}
ClientTrajectory. add{nkfLar) ;
}
JJ toast.setText{~Size=" » CllentTrajectory.size{});
/i toast.show();
int 1 = 2;
float[] values = mew float[WiLflAP.size()];
String[] verlabels = new String[] { "-1004b%, "-904b®, "-8odb™, *-7odb®, "-chdb®,
fjic . S-dadb®, "-3Bd7, ©-28db°, "-184b%, “8db };
String[] horlabels = new StringiWifiap.slze(}];
for (String string : WifLAP.keySet{)) {
horlabels(l] = string;
values[l] = (float) WifLAP.get{string);
FEEH

}

graphvisw = new GraphVisw{graphlayout. getContest{), values, “wlfi®, horlabels,
werlabels, GraphVlew.BEAR);

graphiayout . removedl IViews ()

graphLayout . addview| graphview) ;

graphiiew. invalidatel )

}

protected vold onPause()
JF unreglitecRecelver(recelvernifl);
getPref();
super. onPause] ) ;
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s

protected vold onResvsel) {
{4 regliterfecelver{recelverdlfl, new
4/ IntentFilter(WifiManager. SCAN RESULTS AVAILABLE_ACTION)):
gerPref();
super. onfesuse] ]

¥
vold wifiSsre{double lcss) {

String folowsdsers = "°;

for {lnt 1=1;1<QueryTrajectories lengthilee) |
folowedUsers+=JueryTrajectorlesfl];
}

String msg;
1f{folowedusers. length( }>8)
mig="folowed by “+folowedusers;
elie
mEga"";

Alertolalog.Bullder bullder = new AlertDlalog.Bullder(MifiGraph.thls);

Decimalforsat df = new DeclimalFormac(=so.@e");
bullder. SetMedsagel"LCSS = = + df.Forsat(less / 109) + "X with = + QueryTrajectorles[R] snig +=.%¢

")
detConcelablelfalie) . setPosltlveButton(“0K", new OnClickilitener() {
e
publle vold onllick{DlalogInterface dlalog, Int which) (
A TO0O Auto-gensrated sethod stub
return;
}
i
Alertlalog alert = bullder. create();
alert.show();
¥

private vold readfrosflle() {
String line = "°;

InFile = new Flle{custfilePath);

bBuf feredieader reader = null;

If {(Iinflle.exlats())
warn. SeTTent("Provide path/fllenase for Input flle that exlsvs.\n{menu preferences)in™];
warn, show( )3
FElUrn;

try |

reader = new Bufferedieader(new FlleReader{inflle));
} catch (I0Exception e1} {

£ TOD0 Awto-generated catch block

Warn. STTeNt{“Error:® + el . getMesdage());

warn. show( ) ;

try o
Wonnect. CllentTRAD = =%;
HashMap<Stiring, Integer> TempMap = new HashMap<Steing, Integers(};
while ({line = resder.readline(}) != null) {
Lf (line.equals(“a®)) {
Wlonnect.CllentTRAD += “8%;
ClientTrajectory. add{tempiap);
TespMap = new HashMap<String, Integer>();
} oelse |
teapMap. put{line. splin(®, ") (@], Integer.parselnt{line.spllt{®,"1(1]));
WConnect. CLLENTTRAD += line + "&7;

i
711
L
713
71
715
716
7

s
s
L
FFS |
Tid
713
T4
75
a6
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reader.close():

1 catch (Exceptlon e} {
Ji TODO Auto-generated catch block
warn. setText{®Error:® + », getMessagel));
warf. show( ) ;

}

boolean setUsername{) {
Jf Check for any change ln preferences
username = WiflGraph.preferences. getString{ “wusriase®, ==);
LF (username. length() <= @ || username.contalns(™ \The\bATV I((HID™0) |
lsUsernameset = falsie;
return false;

b owlie {
lslsernamesSet = true;
return troe;

}

}
private vold gpiWiflalect{final String sett) {

final AlertDlalog.Bullder bullder = new AlertDlalog.Bullder{thls);
bullder. setMessage( Your = + sett + ® seems to be diiabled, do you want to enable 1t?®)
-setCancelable{false). setPositiveButton] ~ves",
new DLaloginterface OnClickListener() {
goverride
public wold onClick{DlalogInterface dlalog, int which) {
S TODD Auto-generated method stub
L (sett.equals(™GPS"))
startActivity(new Intent(
Settings.ACTION_LOCATION SDURCE_SETTINGS));
else
startActivity(new Intent{Sertings.ACTION NIFI_SETTINGS));

}
Hl.sethegat lveButton] "No™, new Dlaloglaterface.OnClickilstener() {
public wold onClick{Glaloginterface dlalog, Int whlch)
dialog.cancel{];
b
Hi

final AlertDialog alert = bullder.créatel);
alert.show();
¥

public vold checkTrace{} {
WiflGraph.CllentTrajectory.clear();
If (luseTrace) {
1F {WifiGraph.ClientTrajectory.size() != 8) {

appClose();
} else |
warn. setText{*Press Wifl record button to collect coordinates®);
warn. showl ) 2
£/ appllose();
FRLUTR;
}
try

InFlle = new Flle{WiflGraph.custFilePath);
If {IinFlle.exists()) {
Warm
.setText{ “Provide path/fllename for Lnput flle that exlsts.\n{menu preferences)md
"
warf. shew( )3
/i appClose();
reEturng

I

1F (MiflGraph.custFilePath.equals(®n/a®) || WiflGraph.custfilerath. equals{®®)} (
Info.setText{“uslng default trajectory flle (Wifl) data).®);
Info.show();
inflle = pew Flle(WlflGraph.outpflileloc);

b else {
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1

HFE info.setText{"Using trajectory flle: ™ + WAFiGraph.custFilePath + =.");
iin info.show();

79 A appllosel);

738 1

131

LEF ST resder = niw Buffersdieader(new FlleReader{infile});

i3

734 } catch (Exceptlon e) |

715 warn. setText{“trror when openlng flle:® « e.getMessage(});

736 warn. show{ ) ;

737 /i appllose()s

734 }

739 44 save the flle For check LF Lt 14 already processed

748 readFromFlle();

41 }

raz

743 vold getPref() {

744 useTrace = preferences.getBoolean{ "0FFRlfl", false);

745 append = preferences. getBoolean| “wippend™, false};

745 outpFllelot = preferences. getString(“wOutpflle®, “fsdcard/wifl.tat®);
AT custFilePath = preferences.getString(widltTextBrowier WPATH, “/sdcard/wifl.oxc=);
148 privacyspreferentes, getBoolean] "WPrivacyTra]®, false);

749 Denslty = preferences.getInt{®wDensity®, 1} == @ ¥ 8.5 : preferences.getInt{"wDenslty®, 1);
758 timer. cancel();

751 timer.purged);

752 timer = new Timer();

753 timer. schedule(new TimerTadk() {

54

755 Boverride

754 public vold run) {

757 A4 1000 Auto-generated method stub

T8 malnwlfl, startScand);

759 }

Tes ts (int) (Density = 18@a), (int){ Density * 188@));

hal

762 ¥

M6

764}
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o
patkage SEartTrace.spk;

1mport Java. lo.Buf féredReader;
Amport java.lo.Flle;

laport §ava. lo.Fllefeader;
isport java.lo.I0Exceptlon;
isport java.utll.Arrayllst;
import java.utll.HashMap;
ieport java.utll.HashSetr;

publlc class W1flMobllelCSS |
statle dowble LCSS{ArraylLlstcHashMap<String, Integers> cllemt,
ArrayllstcHashMapcString, Integerss server, double eLCS55) |
// Decimalformat myformatter = new DeclmalForsat("eaa”);

£ Fllewelter fstreand = null;

ey o

A fstreanl = new Fllewrlter{™traces/"+fllels+™-"+Flled+" . tut™);
/4 Y cavch (10Exceptlon e)

A4 TODO Auto-generated catch block

I e.printStackTrace();

{f Buf feredirlter outl = new Bufferediriter|fstreasl);

£ Fllewrlter fitressd = null;

14ty

£ fstrean? = new FlleWriter{"traces/"+flled+"-"+Fllels™. tut™};
Af } catch (I0Exception e) |

A4 4 TODD Auto-generated catch block

/4 e.printStackTrace]);

/i Buffereduriter out? = new Buffersdhriter(fitreand);

1 (server.slze() <= B) {
return -1;

}
Int level = Math.maw{cllent size(), server.slzel));

double LocsSum = B.8;

A/ set that will have all the access polnt that we want to check
HashSeT<STring> seT;

HashSet<Strings sets = new HashSet<Strings();

HashSeT<String> setc = new HashSet<Strings();

HathSet<Strings unlon = néw Hashiet<Strings(});

£ FLLL the access polnt That we want To check
int § = 8;
for (4= 8; § < level; J++) {
1f (] <« server.size(}) {
unlon. addal 1{ server. get{§) . keySet(}};
sets. addAll (server. get( ]} keySec(}];

¥
1fF (1 < client.size()) {
union, addall{cllent. gerl ). keySet(]});
seve.addhll{client. ger(]). keySer());
}

1
HashSet<itrings Intersection = new HashSet<Strings(setc);
Intersectlon, retalnal l{sets);
f/5et what you want to uie
A setslntersectlon;
SeTstnion;

18
111
112
113
114
115
1146
17
118
119
1@
1
122
1i3
14
125
16
17
138
129
132
111
132
133
134
135
136
13
138
139
142
141
1ai
143
144
145
146
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' System.out.printin{*Cilent 1:The number of AP Is * + setc.slze{));
i Systen.out .println{*5erver 2:The number of AP I3 * + seri.ilze()):
i System.out.printin{“Unlon :The nusber of AP L5 * + unlon.slae());
P Systes.out.printin{*Intersect :The nusber of AP is = + Intersectlon.size());

'y Systes.out.println{“The Total set musber Is = & §);

Integer num = B;
ArrayList<Integers serverTesp = new ArcayList<Integers();
ArrayList<Integers clientTemp = mew ArrayLlstcIntegers{};
for (String str : set) {
serverTenp. clear();
clientTemp.clear{);
for {int L = 2; 1 « lewel; ins) {
iF (4 ¢ cllent.slze()} {
nus = ¢Lllent get{l).get{str);
ngm w pun == null P onew Integer{-118) : num;
clientTenp. add{nus);
oty {
i outl.append{strs+" , “imyForsatter. forsat{mum)+*| A\T|*);
S} cateh (IOExceptlon o) {
S #1000 Auto-generated catch block
fi e.printStackTrace(]);
|

1
LF {1 < server.slze()) {
nu= = server.get{l).get{str);
Ays = pas == Aull ? new Integer{-118) : nus;
serverTesp.add{nus);
ity |
/i out?_ append{str+® “wayformatter. forsat{aus)+"| \z|");
S} catch (J0Exceptlon e)
£f #f TODO Auto-generated catch block
S e.printStackTrace();
ity
; }
LEcsSum on LCSSID{serverTesp, clientTesp, oLC55);

i otry o
£ outl.append{*\n®];
#i But2. append(~\n*);
AF catch (10Exceptlon &) {
A4 TODD Auto-generated catch block
£ e.printStackTrace] )
Y
]
Ity
ff outl.close();
Jf out2.close();
£} catch (I0Exception &)
A FF TO00 Awto-generated catch block
JF e printStackTrace();
i}

FEtUrn LeCssum f Set.slie{)*{{double)interseltion. size)/(double)unlon. S1ze{)]);
}

fF LCCSS for one dizenslion

statlc double LCSS1D{ArrayLlst<Integer> serverTraj, Arrayllst<Integer> cliemtTraj, double eps) {
Jf PHASE 1
JF Inltlalize flirst colusn and row To assist the DP Table
double[ ][] L = new double[clientTraj.size{) = 1][serverTraj.slae{} + 1];

for (int L = 1; L ¢« clientTraj.sizel) + 1; L#+) {
for {(Int § = 1} § ¢« serverTraj.slzel) + 1; Jee) {
if (contalninFolder{cllentTraj.get{l - 1), serverTraj.ger{] - 1), eps))
LLLJ(3] = L[L = 2)[F = 1] » 1;
else
L[EI[9] = math.max(L[L - 2][5], LOED[S - 2005
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148 double result = L{cllentTraj.size{)][serverTraj.size(]];

158 return ((result / (double) (Math.min{cllentTraj.slze(), serverTraj.slze())}) * 108);
¥

154

153 £ envelope for Query

154 public statlc boolean containinfolder{lnt valuel, int valueS, double eps) {
155 1f {{valuel - eps) <= values E& (valuel + eps) >= values)

158 PETHCN Trne;

157 return false;

158

159 }

lag

163 publlc svatle vold resdfroaflle(String custfllefath,Arrayllsit<HashMapStrlng, Integerss Trajectory W
164 3

163 String lineé = "";

TGl

185 Elle Inflle = new Flle{custFilePath);

166 Buf feredieader reader = null;

157 1F (linFile.exlits()) (

168 Systes.out.print{*Provide path/fllename for Ilnput flle that exlits.\nimenu preferences}in®);
169

e return;

171 }

172 vy

173 reader = new Bufferedieaderinew FlleReader{infile]);

14 } catch (JO0Exceptlon 1) {

175 A TODD Auto-generated catch block

176 el.printStackTrace();

177 }

178

173 Try |

188 HashMapeString, Integer: tempMap = new HashMapeString, Integess{};
181 while ({line = reader.readline()) != null) {

132 LF {line.equals(=8=)) {

183

184 Trajectory. add( tenpMap) ;

185 tespMap = new HashMap<String, Integers();

185 I else {

187 tempMap.put{line. splic{®, ") (@], Integer.parselnt{lime.spllit{®,"}1[1]});
188

139 }

198 }

1931 reader.closel);

192 } catch (Exceptlon e) |

1923 £ TOD0 Auto-generated catch block

194 e.printStackTrace();

195 1

196 }

187

193

199 }
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o
patkage SEartTrace.spk;

IRport SmartTrace.apk.R;
Asport androld.content. Intent;

laport androld.content. SharedPreferendes;

import androld.os. Bundle;

Isport androld.preference. CheckBoxPreference;

import androld.préference. EdltTextPreference;

ieport androld.preference.Preference;

import andreld.preférence. Préferencedctivity;

import androld.preference.PreferenceManager;

isport androld.preference. Preference OnPreferencelllekiistensr;

publlc class WIFLONOFfPreferences extends Preferencedctivity {
f** Called whin the actlvity 15 Fledt freated. */
string ListPreference;
Steing edltTextPreferente;
string ringtonePreference;
Stelng secondEdltTextPreference;
Steing custoaPref;
SharedPreferences prefs;
CheckBouPreference onPref;
CheckiouPreference of fPref;
EdlETextPreference stpliser;
Preference DFfCategory;
Preference OnCategory;
Preference Inpuiflle;

publlc vold onCreate{Bundle savedIinstanceState] {
super, ohCreatel savedinstancestate];
addPreferencesfrosfesource(R.xnl wiflonoffprefers);
1 andreldikey="0f flategory™
prefs = PreferenceManager. getDefaultSharedPreferences|getBaseContent());
offcategory = (Preference) findPreference(“wOffCategory®);
OnCategory = {Preference] flndPreference( “wOnCategory®);
Inputflle = (Preference) FindPreference("wlustflle®);
onfref = {CheckBowPreference) FladPreference] onklifl=);

M £ when a cllck event 15 creating
onfref . setinPreferenceCLickLlstener{new OnPreferenceCllckilistenser() {
publlc boolean onfreferencellick{Preference preference) {
checkOng ) ;
réeturn Trus;

i3 H

offPref = (CheckBoxPreference) findPreference "0FfWlfi®);
of fPref. setOnPreferenceC ] Lokl Lstenerines OnPreferenceClickiistener{) {
publlc boolean onPreferenceClick(Prafersnce preference] {
checkofd();
rETUrD True;

i
Inputfile. serOnPreferenceC]llekilstener{new OnPreferenceClickilstener]) {

Boverrlde

public boclean onPréferenceClicki{Preferente preferencs) (
A4 TO0O Auto-generated method stub
i Lounch OoOFiPreferences activity
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4 Intent | = new Intent{WlFlOn0ffPreferences.thls, wEdlrTextBromser.class);
75 startActivity(l);

18 return falie;

7 ) }

78 I3 H

79 }

aa ff

&1 E0verclde

L F protected vold onStart{} {

a3 Jf TODD Awto-generated sethod stub
24 super.onStart{);

55 checkOFF();

26 eheckond ) ;

ar 3

By St

&9 public wold checkOFE() {

an LF {offPref. laChecked()) {

91 offfref. setChecked{trus) |

az OffCategory.setEnabled{true);
93 onPref.setChecked{falie);

aa OnCategory.setimabled(false);
a5 onPref, setEnabled{true);

6 boelse |

57 onPref.setChecked{trus);

98 Onlategory. setinabled{true);
59 of fPref. setChecked| false);
128 OFfCategory . setinabled{falie];
121 offPref. setinabled{true);

182 ¥

183 }

lea ff

185 publlc vold checkin{} {

186 L1f (onPref.lsChecked(}] {

1e7 onPref. setChecked{Trus];

188 OnCategory.setimabled(True);
13 of fPref. setChecked| falie];
118 OFfCategory. setinabled{false);
111 offPref.setinabled{true);

112 b else {

113 of fPref. setChedked{Trus);

114 OffCategory. setEnabled{true);
115 onfref . setChecked{false);

118 OnCategory . setinabled(false);
117 onPref ,setinabled{trus);

118 }

119 }

128 }

14
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o
package SmartTrace.apk;

lsport java.utll.Arrayllsty

lmport java.utll.HashMap;
import java.util.HashSet;

public ¢lass Wiflue {
statlc double upperBound(Arraylist<HashMap<String, Integers> cllent,
ArrayLisTeHashMapeString, InTegerss server, double eub)
£ double the slze of the envelop that 1i used for loss
i double LB = B.8;

Int level = Math.max{server.slze(), cllent.slze());

£ et that wlll have all the sCiess polnt that we want To Check
s HashSet<Strings set;

HashS#teStrlngs Sets = niw HashSet<Strlngs();

HashSeteStringd setc = new HashSet<String»();

HashSet<Strlngy unlon » new HashSer<Strings{):

£ #1111 the access polnt that we want to check
Int § = 8;
for (] = 23 1 ¢ level; jee) {
LF (1 < server.size()) (
unlon., addall{server. geti). keySet{});
aets. addil 1 server. get(f) keySer());

:;F {§ ¢« ellent.size(}) {
wnlon. addall{client. get ). keySez(});
setc.addall{cllent . get{f) keySet());
¥

}
HashSeteStrlngs Interiection = mew HashSetoStrlngs(setc);
Intersection. retalnall{sets);
fi set what you want to use
{fsetelntersaction;
//  set = unlon;

flinteger mm = 8;

i ArrayLlst<Integer> serverTesp = nfe Arrayllst<Integer»();
s ArrayLlstcIntegers cllentTesp = new ArrayllstcIntegers();
I for (String str : set) |

rra serverTesp.clear]);

i cllentTesp.olear();

I for (Int 1 = 85 1 < level; L++) (

r 1F {1 ¢ cllent.slze()) (

i nus = client.get{l).get{str);

1 e o= num oss pull P onew Integer(-118) @ nus;
i clientTesp.add(nu=);

M I

i 1f (1 <« server.size()) (

N num = server.get{l).get{str);

s e = num == pull P onew InTeger(-118) @ nus;
i serverTesp. add(nus);

I ¥

i }

' U +» uBound{cllentTenp, serverTesp, sUb);

M }

if (level «= 8)
return 8
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Af return (UB J set.size()*{{double)intersection.slze{)/({double)unlon.slze()- (double) intersection.
size()1));

return {{:‘:ﬂ#lr}.lh'l:"i"tlm,:-i!t{]!{Mﬂmm,llnu}'lﬂ:

}

private statlc double wBound{ArrayLlst<Integers serverTemp, Arrayllst<Integer> cllentTemp,

double &) {

/1000 Auto-generated method stub

I double the slze of the envelop that is used For loss

double UB = B.8;

Int slze = Math.sln{serverTemp.slze{), cllentTemp.slze{}};

for (Int & = B; § ¢ size; Le+) {
/f ereate envelop
1f [(WLfiMobllelCSS.contalninfolder{serverTemp.get{l), cllentTesp.get{l), &)}
UB+#}

b
IFf {slie == B)
return 8;
else
return {(UB / slze)) * 189;
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* SmartTrace Server APD

* Everslon : 1.8

* gauthor : Costantlnos Costa(costa.cositantlinospgeall.com)

* Project Supervision : Demetris Zelnallipour (dielnacs.ucy.ac.cy)
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.

.
o
package SmartTrace.apk;

isport SEartTrate.opk.R;

lmport androld.app.Activity;

isport androld.graphlcs.Color;

import androld.os.Bundle;

i=port androld.text.sethod.ScrolllngMovesentMethod;
Isport androld.view.View;

i=port androld.wldger.Button;

import androld. wldpet. Textvilew;

public class wMore extends Actlvity {

public statlc String terainal="";

private TextVlew textView;

private Button bInClear;

private Button brnabout;

private Button binBack;

private Button bincon;

Edverride

public vold oolreate(fundle savedInstanceState) {
super.onCreatel savedInstanceState);
setConTentView(R. layout  wmore]
textView = (Textvilew] findviewById{R.Lld.textview);
tektView. setMovementMethod(new S¢rolllngMovementMethod()];
teKtView. setText(™");
binllear = (Button) FlodviewById{R.ld.clear);
binliear. setBackgroundiesource (R, drawable. selector_clear);
brnAbout = (Burton) findViewByTd(R.ld.about);
binibout . setBackgroundResource( . drawable. selector_about);
brnack = (Button) flndviewByld{n.ld.back);
vinBack. setBatkiroundiesourde(R. dramable. selector_batk);
btncon = (Button) flndViewByld(R. ld.btncon);
brncon. setbackgroundResourcelR . drasable. selector_terminal);

i InivComp();

private vold lnltCosp() {
textView. setScrollContalner{true);
btnClear. setOnCllokilstener(new Button.Onllickiistensr() {
publlc vold onCllok{View v) {
textView. setTextColor{Color. WHITE);
TextView. seTTexnt| “Clearing. .. \n\n"};
}
115
brnAbout . SeTONClIckL Latener(new Button.Onlllckiistensr() {
publlc vold onClick{View v) {
TENIViewW. SetTextColor (BxFFRREEMG) ;
textView. setText("\n\nThe applicatlon created by...\n\n" };
tentView. append( "\ tlosta Costantlnosin®);
textView. append( "\ tZelnal ipour Cemsetrlosin®);
textView. append( “\tLacudlas Christos\n®);
TextVieow. append( “inithtThank you'n®);

1] '
H
btnback, settnClickilistener{nes Button.OnCllckilistener(]) {
public vold onClick{view v) {
Finishi);
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btacon. setOnClickListener{new Button. OnClickLlstener() {
public vold onClick{View v} {
TextView. setTextColor{Color WHITE);
LF{terninal . equals(®"))
textView. setText{ “None transaction yet..™);
elir
textView. setText{Teralnal);
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* (C) Copyright Unlversity of Cyprus. 2e18-2@11.
L

* SmartTrace Server APD

* Everslon : 1.8

* gauthor : Costantlnos Costa(costa.cositantlinospgeall.com)

* Project Supervision : Demetris Zelnallipour (dielnacs.ucy.ac.cy)
* Computer Sclence Department , University of Cyprus

.

.
o
package SmartTrace.apk;

lsport androld. content.SharedPréferenies;

lmport androld.os.Bundle;

isport androld.preference. EdltTextPreference;

import androld.preference. Preference;

i=port androld.preference. Preferenceactivity;

isport androld.preférence. Preference. OnPreferenceChangel litensr;
i=port androld.view.View;

import androld. wldget, ImageVles;

Isport androld.wldget. Linearlayout;

Isport androld.wldget.Toast;

public class whreferences extends Preferencedctivity {
private Toast Toadit)
private FditTextPreference etplser)

i** Called when the actlvity Is first created. *f

Elverride

public vold onlreate{Bundle sovedinstanceState) |
super.onCreatel savedInstanceState);
addPreferencesfrosfesource(R. xal. wprefers);
etpuser= (EditTextPreference) findPreference( wusriame®);
Toadt = Tobit.makeText(thls, *°, Tosst.LEMGTH_LONG):
View TextVlew = toadt.getView();
UinearLayout lay = new LinearLayout{this);
lay. setOrlentat lon{Llnearlayout . HORTZONTAL) ;
Inageview view = new Imageview{this);
view, setlmageResource(R. dravable.warnlng);
Lay. addview(view);
Lay ., addvlew(Textvies);
toast. setViesw{lay);
stplser. setinPreferenteChangel latensr{new OnPreferenteChangesllistensr() {

Boverride

publlc boolean onPreferenceChange(Preference preference, Object newvalue) |
44 TODD Auto-generated method stub
i
A Check for any change In preferénces

String uiernane = newialue. toStringi);

1f (username. length(} <= @ || username.contalns(™ \OARBASY J(HITE")D A
toast.setText{"Invalld Username ® + wsername);
toast.showl);
sharedPreferentes. Edltor ed = preferente.getiditor();
ed. putString( wusria=e™, ==);
ed.commlt();
toast.setText{"Invalld Username®);
toast.show ) ;

} elie
Malnactivity. lsUsernaseSet = True;
toast.setText("Thank you * » username];
Toast.showl];

}

return true;

H:
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