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Amayopevetal 1 avIypaor], amodniKevon kot dlavoun TG Topovcas epyaciog, €6 oAoKANpov M
TUALOITOC AVTNG, Yo Eumopikd okomd. Empémeton m avotdzmon, amobfikevorn Kot dtoavour yio
oKOTO U1 KEPOOGKOTIKO, EKTALOEVTIKNG 1| EPEVVNTIKNG GUGNG, VIO TNV TPolmdOeo va avapépeTot
N YN TPoEAELONG KOl Vo dtatnpeital To mapov uivope. Epotipata mov agopovv ) xpnon e
£PYOOTING Y10 KEPOOGKOTIKO GKOTO TPETEL VO, AevBVVOVTOL TPOG TOV GLYYPUPEQ.

Ol amOWELS KOl TOL CUUTEPAGLOT TOV TEPEXOVTUL GE OVTO TO £YYPAPO EKPPALOVY TOV GLYYPOPEN
Kol 0gv wpEmel vo. epunvevdel 0Tl avTmpoownevovy Tig enionueg Béoelg tov EBvikod Metoofiov
ITohvteyveiov.



ITepiAnyn

YKOTOG AVTAG TNG OITAMUATIKNG EPYUCING Elval 1) AVATTLUEN LLOG EPOPIOYAG KIVITOD TTOV EMTPETEL
TNV TAOYNOT| GE ECOTEPIKOVE YDPOVS KA, TTLO GVYKEKPLUEVA, TNV TAONYNGT TTPog TNV €000 €VOC
dopatiov. o w6 TO GKOMO, Yivetan Epguva Tave otny TEXVoA0Yio v Bluetooth Beacons,
GLGKEVAMV TOV EMLTPETOVY TNV EKTIUNGT TG BEomg Tov KivnTod 610 Y®po. ['a va emrevyBel
peyoAvTepn axpifela, yivetol avamapaoTocT) TOL XOPOL Kol TOV THOVAY LOVOTOTIOV GOV VIS
Ypapog, 6mov og KABE KOWUPO YivovTal LETPGEIC TV AIOGTAGE®MY 0o Ta. beacons. Me dedopévn v
Tp€xovca TANpogopia TG BEoTG KL TG XOPTOYPAPNONG TOL XDPOL, Yivetal mpdtact PEATIOTNG
SL0OPOUNG OTO XPNOTI). XT1 GLVEXELN TOPOLGLALOVTOL O GYEOIAGLOC KOt 1) VAOTTOINGT TNG
EPUPUOYNG, OIvOvTaG EUPACT TOCO GTO APYITEKTOVIKO LOVTELO Kol TN SOWN, OGO KOl GTIC
TEYVOLOYIEG Kol 6TOVG ahyopifpovg mov ypnotponomdnkav. Télog, Tpaypoatonoleital a&toAdynon
KOl GYOAOGLLOG TOV TEMKOD AOTEAEGLATOG LE OKOTO TV E0YMYT] GCUUTEPAGUATOV KO,
emmpocBitme, Tpoteivovion TOAVES 10£€G KUl SUVOTOTNTES ETEKTOOT|G.

A€EEerc-kAeod

Beacons, Bluetooth, otiypatofétmon, mhonynon ecwtepikod ydpov, epappoyn Kvntov, android
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Abstract

The purpose of this thesis is the development of a mobile application that allows indoor navigation
and, more specifically, navigation towards the exit of a room. For this purpose, a study is being
made on the technology of Bluetooth Beacons, devices that facilitate the estimation of the position
of the mobile phone. In order to achieve greater precision, the surrounding space is mapped as a
graph, where distance to each beacons is calculated from each vertex. Given the current information
regarding the position and the mapping of the room, an estimation of the best route is suggested to
the user. Next the design and development of the application are documented, emphasizing as much
in the architectural model and structure, as in the technologies and the algorithms that were used.
Finally, an evaluation and comment of the final result are made with the purpose of arriving to
conclusions and, additionally, ideas and possibilities of expansion are suggested.

Keywords

Beacons, Bluetooth, positioning, indoor navigation, mobile application, android studio, java, xml,
android.






Evyapiotiec

Me v ekmévNoN avTNG TN SIMAMUATIKNG £pYOciog KAEIVEL O TOAVETNG KUKAOG TNG TPOTTUYLOKNS
eoitomng pov oto EBvikd Metoofio TloAvteyveio ko og avtd 1o onpueio Ba n0eia va avapepdd oe
OAOVC OVTOVG TTOV GTABNKAV GTO TAEVPO LLOV.

Apywcd, Ba NBela va eKPpac® TIS gvyapLoTieg oL Tpog Tov K. Kapmodln yuo 6An ) Pondeta kot to
APOVO OV OV OPIEPMGE MGTE VA, PEPM E1G TEPOC ALTO TO £PYO0 KAOMG KO TOVS K. XTOPVAOTATN Kot
K. ZTOUOV Y10l TNV am0d0yN VNS TNG EPYUCING.

> cvvéyeln, Oa NOgla va evYUPIETHC® TOVG GIAOVE OV TTOV £KaVOY OAQ QVTE Ta ¥POVIA, TTLO
gvyapLoTa Kot TapdAinia pe fordnoay va devphived Tovg 0pilovteg oL Kol Vo, SIUopPDHom TO
YOPUKTIPA LLOV.

Téhog, dev Oa. pmopovoa vo Eeydom TNV O1KoYEVELL LoV OV NTay hvTa ol Lov o€ EmTLyies Kot
OmOTVY e Kot OV OTOUATNOE VO TIGTEVEL OE PEVA, Kt Tov, €€ apyng, Le epodiace e To oBévog Kot
TNV VTOUOVT] DOTE VO OTAC® PEYPL EOD.



[Iepieyopeva

L DT 11 T | TP UPRPPROPPRTRN 13
YTEOBOOPO -ttt 13
Zvotipoto XTrypatofEnong EcOTEpKOD XMPOU ..coiueiiiiriiiiiie et 13
Avaykn yio Zuotiuoto Ztiypotofétong Ecotepticod XMpo ..ovvevieveiiveeiiieennine, 13
Teyvoloyio BIUBLOOth IOW ENEIGY .....ooviiiiiiiiiee e 14
BIUELOOtN BEACONS.........cciiiiiiiiciiiic et 14
[oTOPIOL TV BEACONS ...t 15
Beacons kot [Thonynon Ecoteptkod XMPOov .....c.cvvvvveiiiiiiiiiiiiciec e 15
TIPOTOKOAML ..ttt e e e e nnne s 15
TBRACON ...t 15
ABEACON ...t 16
URIBEACON ...t 16
[0 Y] (0] 1= USROS 16
ESTIMOTE ... e 16
TTeptypa@r) TIPOPBATILOTOG 1. vt 17
AVTIKEILEVO AUTADMOTUCTIG 1 .vvevieiristiestiete sttt sr e n e nre s 18
XHEOUUOPOC EQUPLOYIIG. ..o 19
ZOVOYT] ZYEOLUGLLOV . evvreerieeenreesieeesreesmeeene e s e e e s e e e st e reeann e e ne e asn e e nneeanneenneennneennneannes 19
Epyodeio kKot TAOGGESG TIPOYPOPUOTIGHOU ..o 21
EUTTEIPT0 X DT 0T G vttt 22
ZEVOPLOL X PTIOTIG rvrenreemreenreesnreasreesmneeseesseeaneesseeasseesseeasreessneasneenmneaneenneeanneennneeneesnneas 22
XOAPTNG EQOPLOYIIG woivviiiiiiiiii it 22
APYUKT] APOUGTIPIOTIITO 1. veenveeireenieesieeeieessreereesse e e e sseeareesmeeasseesseeaneesneeaneesneesneenneeas 23
ApaSTNPLOTNTO KOUPBMV .o 23
ATOTO METPIOEMV ..t 24
TIPOGONKI NEOG METPIIONG e vveeureerieieiee st 24
ApaSTNPLOTNTO TTAOTYIIOMNG «o et 24
E100Y@YT AESOLEVIIV ...t 25
EStIMOLE SDK ...t 25
ALOYEIPIOT) AEOOLEVIDV ...ttt nnee s 25
BAOT) AEBGOHEVIIV ...t 27
ROOM DAtADASE.........civiieiiiiiieeis e 27
Data ACCESS ODJECES ...cuviiuiiieieiiieie ettt te e ae st e sreesaeeneenneenaeens 28
] 00 LY 0] 5SS R PR 29
APYITEKTOVIKO IMOVTERD ...ttt 30



VIBWIMOAEL ... 30

LIVEDALA ... s 31
METPNOEIC KOLPOV 1.ttt et e ne e 33
TIAEYOU KOLBOV .t 33
T YLOTOOETIION 1tttk b bbb b e bt b e e an e nne s 36
LYo ) 1 1 (o1 [T SU PR PPP ORI 38
ZHESTAON OTNV OBOVI...iiiiiiiiiiiiieii i 41
YAOTOINGON EQOUPHOYIG oo 42
BhOM AEOOLEVEMV ...ttt 42
DALADASES ... 42
KAGon NOdEROOMDALADESE.........cc.eiviriiiieiieieie e 42
OVTOTNTEG BAOTG AEOOLEVMV ..ttt 42
KOUGOT INOTE ...ttt 42
KAGOM COOMTINALE ... 43
DADS ... 43
AOTPOCOTEIL NOUEDAO ...t 43
Aompoc®OTEIL COOrAINAIEDAO .......cviiiiiiieieiee e 43

e C 00T 1 (0] TSSOSO 44
KAGOM NOGEREPOSITONY ...t 44
KAGom CoordinateREPOSITONY.......c..civiriiiiiiieieierie et 44
METOPOPE AETOHEVIDIV ...ttt 45
VIBWIMOUEIS ... 45
KAGom NOAEVIEWIMOMEL ... 45
APOGTIPIOTIITEG e vvierie ittt sttt b e e e sh e s e b e s b e e b e s b e e nrae s 46
KAGON MAINACHIVITY ...t 46
KAGom CalibratioNACHIVITY .....c..oiveiiiiiiiieceee s 46
KAGOM NOGELISTACLIVILY ... 46
KAGOT NEWNOAEACTIVITY ...t 47
KAGom NaVIgatIONACTIVITY ..o 47
TPOTOTOINGOT) AESOHEVIIV ...t 49
AAGAPTETS ..ttt bbbttt bbbt 49
KNGO NOGELISTATAPLEN ...t 49
ATETOUPT] XPTIOTI] 1ttt sttt b e s e b e e b e s esr e e nre e s 50
VEBWS ..o 50
KAGAOT DIAWVIEW ...ttt ettt sna e e enneanes 50
KAGOM DraWNOUESVIBW ...ttt 50
ARYOPUILLOL 1.t 51



OVTOTNTEG ALYOPTOLUIV .ttt ettt ettt b et e e e e saeesnbeesnee s 51

KRAOT VEITEX .t 51
S Tax T = [0 TSR 51
KGO GraPN ... 51
DIJKSEIA et b bbb 51
KAGom DijKstraAlZorithm ........coivviiiiiiiiii e 51
HpoeTolpaoio EQUPROYIG .....ooiiiiiiiiie s 53
XapTtoyplenomn Tov YOPOov Kot TPOGHNKN TAEYLOTOG KOUPMV .veeirereieriieaiee e eiee s 53
ApYoTOINGT] BAONG AEOOUEVIIV ...ttt 55
Tomo0ETNON TV BEACONS GTO YMPO +nvviirieiieirieiee e 56
Metpnoelg anooTAoEMV OO KAOE KOIPO .vvvvvieiieriiieiee e 57
Anoteréopnata EQupproyNg KOl ZOUTEPAGUT. .......oovviieieiiiiieeiee e 58
TIPOTAGEIS ETEKTOONG .. oo veiiiiiiii e 60
THOPAPTILO. ...t 61
JAVA oo 61
XIML et 95
BUBAOYPOQUO......c.ooieeeeeee e 107

12



Ewoayoym

YnopaOpo

Yvomipoto Xtiypatodétnong Ecotepikod Xwpov

‘Eva cbomua otrypatofétnong esmtepikod yopov (Indoor positioning system) sivat éva chotua
10 omoio vroAoyilel T Béon avikeévav 1 avBpdOTOV PHEcH GE VA KTNPLO LLE TN XPNOT POTOG,
POSIOKVUATOV, LOYVNTIKOV TESIMV, AKOVGTIKOV CTLATOV 1] GAA®DV TANPOQOPIOV 0O a1 TAPES
7oV GLAAEYoVTaL o pia kivnt cvokev(Curran et al., 2011). IMapdtt vVEdpPyoVY APKETE CLOTHUATA
070 gUNOP10, OEV VIAPYEL KATO0 GTAVTOP Y10 TO GLGTHHLOTO CTLYUATOBETNONG ECMTEPIKOD YDPOUL.

Ta GVGTAUATA GTIYLOTOOETNONG ECMTEPIKOV YDPOV YPTGLOTOIOVV SAPOPES TEXVOAOYIES KATH TNV
VAOTOINGN TOLG, OTMG Y10 TAPAOELY O LETPTOELS OMOCTAGEWDY amd 6TafepOVg KOUPOVS GTOV
nep1BdAlovta ydpo (ot kouPor avtoi sivar yvootoi kot og otabepd onueia, 6nmg WiFi/LiFi access
points 1 Bluetooth Beacons), payvntikn ottypoatofémon, dead reckoning(Curran et al., 2011; Qiu &
Mutka, 2016). Ta cvothpata avtd gite Tpocmadodv duvopikd va Tpocdiopicovy ) BEon KivnTdv
OLOKEVAV glte Tapéyovv Eva mePPailov cuotnpa Tov Ba avayvopilel v dmapén Twv
ovokevmv(Furey, Curran, & McKaevitt, 2012).

H pcpng khpokag gOon 1oV GUGTNUATOV EYEL GOV OTOTELEGUO TV TUNUOTOTOINGT TOL
oyedlocpot avtav. Etol fAémovue cvotiuata va ypnotpuorolovy didpopeg ontikég(Liu, Xiaohan,
Makino, & Mase, 2010), padipwvikég(Chang, Rashidzadeh, & Ahmadi, 2010)(Chiou, Wang, & Yeh,
2010)(Lim, Kung, Hou, & Luo, 2008)(Reza & Geok, 2008)(Zhou, Law, Guan, & Chin, 2011) 1
axopo kat akovotikéc(Pontes, Maciel, & Linhares, 2015)(Qiu & Mutka, 2017) teyvoloyisg.

O oyedacpds tmv cuotnudtov Tpénet vo Aapupdvel vtoyn 6Tt aralTovVTOL TOLAGYIGTOV TPia
ave€aptnTo onuEin LETPOE®V MGTE VA, TPOCOOPIoTEL pio B€om yopic apupiPorio. I'a eEopdivvon
TOV ATOTEAEGUATOV TPENEL VA, VILAPYEL pict AoYKT PEBOSOG AmOAOIPC COAALATOC DOTE VO,
avtioTafpoetovy ta otoyaotikd Aaon. To chotua evdéyetol va meptlopfavel mAnpoopia amod
GALO GLGTHLOTO DGTE VO, AVTILETOTIGEL TNV QLGTKT GUPIBOA0 KOl VO, EXITPEYEL TNV OVTIGTAOON
TOV GOUAUATOV.

H emomnteio 100 TPOGOVATOAGUOV TG GLOKEVNG UopEl va emttevydel eite avayvmpilovtag yvmotd
omnueia péoa o€ €1KOVES TOL AOUPAVOVTOL GE TPaYUATIKO YPOVO, gite ypnonoroidvag trilateration
ue beacons(Hile & Borriello, 2008). Eniong vadpyovv texvoroyieg yio. TV e0pECT LOYVITOUETPIKNG
TANpogopioc uéca og KTipla 1| Tomoeciec te HETAAAIKEC KATAGKEVEG | LECH GE OPLYELN GO POV.

Avaykn Yo Xvotipotoe Xtiypatodétnons Ecotepikod Xmpov

AOY® ™G e&osbévnong Tov GNHATOG TTOL TPOKOAEITOL OO TO KATAGKELOCSTIKA VAIKA, T0 [Taykdoio
Yvompo Ztrypotodémong (GPS) ydvel onpoavticd pHéEpog e SOVAUNG TOV GE ECMTEPIKOVG YDPOLG,
emNPEALOVTOC TNV OTOLITODUEVT] KAADYN TV OEKTMV KUTA TOVAGYIOTOV TEGOEPLC dOPLPOPOVC.
Emumpocbitme, ot moALamAES avaKAAGELS OTIG EXPAVELEC TPOKOAODV TN SNUIOVPYIC TTOAADY
LOVOTOTI®OV TAVTOYPOVO Kol 001YOLV G€ un eAéy&yia codipato. Avtd to eavopeva vroPadpilovv
OMEC TIG YVWOOTEG ADCELS Y10, GTIYUATOOETN O GE EGOTEPIKOVG YDPOVG LLE YPTIOT NMAEKTPOLAYVITIKOV
KOUATOV 0td TOUITONG ECMTEPIKOD YMDPOL GE OEKTEG EGMOTEPIKOV YMPOov. Eva chivoro amd puoikég
Kot podnuatikég pebodovg epapuolovtal e GKOTO TNV OVTIGTAOUIOT] TOV GPUAUAT®V TOL
TPOKVTTOVY amd oVTd To TPOPANHata. H ypnon evaALaKTIK®V TNy®V TANPopopiog TAONYNoNG,
OT®G M povada pétpnong adpdvelag (IMU), n povopwvikn kdpepa “Tavtdypovn otrypatofétnon
Kot yaptoypaenon” (SLAM) ko WiFi SLAM, exétpeyav véeg EATd0QOpeg 0600G TPOG TNV
d10pbmon ceaipatog 6TV otypatoféton pe padiocvyvotnteg. TELOG, 1 EVeOUAT®OT ded0UEVOY
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07t0 OLOPOPETIKA GLUGTILLOTO TAONYNOTG LE SIUPOPETIKES PUGTKES OPYES UTOPOVV VO, BEATIOCOVY TNV
axpifela kot v EVPOCTIA TNG GLVOAMKNG AVOTG.

Teyvoroyia Bluetooth low energy

To Bluetooth yauning evépyeiag (Bluetooth LE) eivat éva achppoto diktvo mpoc®mikng Teptoyng
oxedaopévo and v Bluetooth Special Interest Group (Bluetooth SIG) kot £xet cav 61630 ™
VTOGTNPIEN EPAPULOYDV GTOVG XDPOLG TG Yyeiog, Tng Mvuvactikng, tov Beacons, tng Acpdieiog
Kot oT1¢ Propunyavie Slaokéd0omg 6To GmiTl. ZVYKPLTIKG e TNV TEXVoLoYia Tov KAacikov Bluetooth,
10 Bluetooth yauning evépyeiac éxel oxedaotel pe yvodpova v mapoyn oodntd petopévng
EVEPYELOKNG KATOVAAMGONG KOl KOGTOVS VA TapdAANAa datnpmdvTag avaAoyo €0POG EMKOVMOVINGS.

Kwntd Aerrovpyikd cvotiuata énmg ta i0S, Android, Windows Phone kat BlackBerry, kafmg kot
Ta Asrtovpyikd cvotiuoata MacOS, Linux, Windows 8 ka1 Windows 10, vrootnpifovv to Bluetooth
yopmAng evépyetoc. H Bluetooth SIG mpofiénet 11 uéypt 1o 2018, nepiocotepeg omod 1o 90% tov
EEuvoV Kvitdv ThAep®vVeV mov vrootnpilovv Bluetooth, Ba vrootnpifovv kot to Bluetooth

YOUNANG EVEPYELG.

Bluetooth Beacons

Ta Bluetooth beacons givatl cuokevéc ekmopnng. Avikovyv oty katnyopio tov cvokevdv Bluetooth
YOUNANG EVEPYELNG TTOV EKTEUTOVY TV TANPOQOPI0, AVOyVDOPIOT|G TOVE GE POPTTEG NAEKTPOVIKES
oLOKEVEG YOpm Tovg. H teyvoloyia emitpénel o€ Eumva, KIv T TNAEQ®VO, TOUTAETES KAl AAAEG
GULOKEVEG VUL EKTEAEGOVV EVEPYELEG OTAV Eival KOVTE o€ Kdmoto beacon.

Ta Bluetooth beacons ypnoipomolodv oicOntipeg eyyvrog péom Bluetooth youning evépyetog
MOTE VO, LETAOMOOLV Evay KAHOAKA LOVAITKO avayvOPLOTIKO KMOKO 0 0moiog Aappdvetat amd pia
ovppotn epappoyn i £va Aettovpyikd cvotua. O avayvopioTikog KOSKG Kol apketd bytes, Tov
exmépmovtal poli Tov, UToPovV VO XPNGLLOTOINO0VV Yo TOV TPOGOIOPIGUO TNG PLGIKTG BEang Tng
GLOKEVTNG, Y10 TNV TOPAKOAOVONON TEAATAOV, N Y10 TNV EVEPYOTOINGCT KATOLN EVEPYELNS TTOV
e€optdrar amd Kamoa cuykekpuévn Béon omwg £va check-in oe péoa kowvmvikng diktdmong N pia
®Oovuevn domoinom.

Mia epapuoyn pHotpalet unvouoTo oe EVo GLYKEKPIUEVO ONUEID EVOLOQEPOVTOC, Vi TaPAdety o Eval
Katdotnua, pio otdon Aew@opeiov, vo doUATIo N Lio 0KOUA TO GUYKEKPLUEVT ToTO0EGTIO OTMC
éva £mumho M évav avTtOpato TOANTH. AVt 1 TEXVOAOYia Eivan Tapdpota pe TV TEXVOAOYiar geopush
7oV €xel ypnoonondei 6to mopeldov kot Paciletar 6to GPS, aAld pe onUavTIKG HEt®UEVN
enidpaocn oy ddpketo {ong TG uroTopiog kot moAd peyaidtepn akpipeia.

Mia GAAN g@appoyn gival o€ éva cOGTNO OTIYUATOOETONG E0MTEPIKOD YDPoL TTov Ponbddet E&vmva
Kvnté ThAEQ@Vva, va Tpocdlopicovy v B€om tovg 1 to Tepfariov Tovc. Me ) Ponbeia evog
Bluetooth beacon, to Loyiopikod gvog EEumvon Kivitod TNAEQEMOVOL HIOPEL KATA TPOGEYYIOoT, Vo, Bpet
™mv oyetikn B€om g Tpog éva beacon péoa oc éva katdotua. Hon Kotaomiuata guoikod ydpov
YPNOOTO00Y beacons yio, Stopruion e Kvnté ThALP®VO, TPOTEIVOVTAG EIBIKES TPOGPOPES GTOVG
TEAATEG TOVG, KL UTOPOVV VO, EVEPYOTIOGOVV NAEKTPOVIKEG TANPOUEG GE KIVNTEG GUOKEVEG LECM
ocvotnuiatov POS.

Ta Bluetooth beacons diapépovv and dAleg texvoloyieg Tov acyorovvTal LE Tov TEPPAALOVTA
YDPOo enEWN 1 cvokeL-TouTog (beacon) eivor amhd £vag TOUTOG Hio SIOPOUNG TPOG T GVGKEVT-
O€KTN (KivnTd THAEQ®VO 1} BAAT GLOKELT), KOL OTALTEITOL il GUYKEKPUUEVT] EQAPLLOYT
EYKOATEGTNUEVT OTI] CLOKELT MGTE v oAANAemdpdoet e to beacon. Avto dwuocparilel 6tL povdyo n
EYKOTECTNUEVT EQAPUOYN UTOPEL VO TOPAKOAOVONGEL TN dPACTNPIOTNTA XPTOTMV, KO CUVETMG OEV
umopet va yivel yprion mopd t BEANGN To0Vg evd Ppickovtol og Evay YdPo OTOL VILEPYOLY TOLITOL.
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Iotopia Tv Beacons

H avantvén g padioteyvoroyiag “short-link”, mtov apyotepa ovopdotnke Bluetooth, apyioe to
1989 ax6 tov Dr. Nils Rydbeck, CTO oty etaupio Ericsson Mobile, otnv méin Lund, kot amnd tov
Dr. Johan Ullman. O cxomdg ftav vo, avamtoyfovv acOpuate akovoTika, pe fdon tig 0o
epevpéoeig Tov Johan Ullman, SE 89020986, katoyvpmuévn otig 12-06-1989, kot SE 9202239,
Koroyvpopévn otig 24-07-1992. Ao ) dnuiovpyia Tov péypt ofjuepa, to Bluetooth otévtap éxet
nepdoel TOAES YeviEg pe kaBe pia vo mpocBétel dapopeTikd yapaxktnprotikd. To Bluetooth 1.2
emétpeye o ypNyopeg tovnTeg uéypt ko 700 Kbps. To Bluetooth 2.0 Beltimoe owtég tig
ToOTNTEeg otor 3Mbps. To Bluetooth 2.1 BeAdtiooe v taydTo (EVYOPOUATOC GUGKELMV KoL
oo acedretac. To Bluetooth 3.0 Bektiooe v toydTNTO HETOPOPES Y1 pio, 0KOUT POPAL,
etavovtag ta 24 Mbps. To 2010 kvkho@opnoe to Bluetooth 4.0 (younAng evépyelog) pe KevIpikn
gotioon ot peioon g koravalwong evépyetag. [pwv amd to Bluetooth 4.0 o mietoynoia tov
owvdéoewv pécm Bluetooth ntav apeidpopes, pe tig §Vo GLOKEVES va “akobv” Kot vo “pAovv”
ueta&d Tove. Iap’ott vt N Asttovpyia ivar akopo dvvoth oto Bluetooth 4.0, ) povopepnic
emKovovia givor emiong duvarr. Avti 1 povouepng emkowvmvia enttpénet pia cvoksvn Bluetooth
Vo eKTEUTEL TANpOoPopio aALd va pnv AapPavet Timota. AvTég ol GUGKEVEG ovopdoTnkay “DOdapot”
(Beacons) kat dev amaitovy (enyapmpuo. GLEKEVOV OTmE 01 Tponyovueveg cuokevég Bluetooth kot
&xovv ovoi&el To OPOLO Y1 VEEC YPOULES EQAPUOYEC.

Beacons kot [Thorynon Ecwtepicov Xwpov

IIpog t0 mapdv N oTrypatodéTnon ecwTEPKOD YHOPOL e xpnon beacons ywpiletal og Tpelg
kotnyopies. Eappoyéc pe apketd beacons avéa dwpdtio, epappoyés pe éva beacon avd dmpdrio,
Ko eQaproyE pe peptkd beacons ava kripro. H mhonynon eocwtepikod ydpov pe xprion bluetooth
glval aKoua 6To TPMOTA TNG PUATO GALG EXOVV YIVEL APKETEC TPOOTADEIEG VIO TNV EVPECT] LLOC
Aertovpyikng Avong.

Mg ypfion apketdv beacons avd dmpdrtio propei va ektiundei n 0¢on kdmotov ypnotn pe tn pébodo
trilateration pe axpifeia mepimov 2 pétpov. Ta Bluetooth beacons sivat wcava va exmépmovy v
évoelgn évraong tov Anebévtog onjuotoc (RSSI) pali pe dAlo dedouéva. Avth n TAnpopopia
VIOAOYILETOL 0T TOV KOTOOKELA.GTH TOL DEACON Kot avTITPOcOTEDEL TV EVTAOT TOL GTJULOTOS TOV
beacon o¢ pia yvwot) ardctoon, cuvnBmg 6To Eva PETPO. XPNOILOTOIOVTIS T YVOOTY EVTooN
ofraTog Tov beacon kot trv vtact mov avagépel To beacon 6t GLGKELT e TNV OTOi0L EMKOIVMVEL,
yivetal pio eKTipnon yio Ty amdoToen aVAUEse 6T GLOKELT kal To beacon. Qotdco avt 1
extipumon dev givar kaBohov a&10moTn, £T01 Yo peyaAdtepn akpifeta, dAleg pébodot
napakorlovOnong Béong kot otiypatofétnong tpotipdvat. Ato tnv kuklogopio tovg To 2010 péypt
ONLEPO, OPKETEC UEAETEG ExoLV ypnouonomost Bluetooth beacons yia napaxorobOnon 6éonc.
Apxetéc uébodot Exovv dokuactel mate vo Ppedei o féATIOTOC TPOTOG GLVIVAGHOD TV TI®Y RSSI
Kot 0dnyel oe peyarvtepn axpifeia. Ta vevpovikd diktova £yovv mpotabel oav £vog
OTOTEAEGLATIKOG TPOTOG AVTILETAOTIONG TOL 6PdApatoc. TéLoc, pio mpocéyyion pe xpion
OTIYHATOV €)EL EMioNC SOKIWAOTEL, OTTOL 1) eKTiUno” TG 0EoMC TOL PN TN YivETAL LUE TN YPNOT EVOG
YOPTN TUKVOTNTOG.

Ipwtokoira,

iBeacon

To iBeacon givon éva mpwtdékoAro aventuypévo amd tnv Apple to 2013. Apykd ypnotporordnke
amd v etarpio og 254 kataotpatd g otig HITA pe oxond 1660 TV amAomoinon Towv TANPOU®Y
0G0 KoL Y10 SIPNUGTIKODG AGYOVG. APKETOl KOTACKEVAOTES £KTOTE dnovpynoav Bluetooth
beacons cuppatd pe avtd 1o TpwTéKoAA0. ATd To Mdto tov 2014, cvoKELEG TOV VAOTOLOVY TO
iBeacon mpmtdékorlho kukAo@opohv otny ayopd o€ peydAo edpog Tipnmv amd 5$ puéypt teplocdTepo
a6 308. Kabe pio and antég Tig 6LOKEVEG EYOVV TOIKIAES EpYOOTAUCLOKEG pLOUIGELG 68 O,TL apopd
GTNV £VIAOT] KOl 6T GLYVOTNTO, EKTOUTNG.
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AltBeacon

To mpwtokorro AltBeacon sivon pio evoOAAOKTIKY 0vOIKTOD KMAWKO Yo, To iBeacon kot €xst
dnovpynBet and v Radius Networks. To AltBeacon dev vrootnpiletan amd ToAAOHS
KOTooKELOOTEG beacons péypt otryung.

URIBeacon

To mpwtoéxorro URIBeacon sivau dtapopetikd and to mpotoékoria iBeacon kot AltBeacon. Mia
ocvokevn URIBeacon, avti va ekméumet kémolov avayvoplotikd kodika, eknépunet éva URL o onoio
01 GLGKEVEG UTOPOVV Va, YpTGLpoTotcovy apécms. ALilel va onpeiwbei 6t to URIBeacon eivat
éva Google project.

Eddystone

To mpwtokorro Eddystone onpiovpyndnke and tnv Google. Yrootmpilet tpeig Stapopetikong
tomovg makétwv: Eddystone-UID, Eddystone-URL, Eddystone-TLM. To Eddystone-UID Aeitovpysi
ue apkeTd opoto tpdmo pe to iBeacon g Apple, otdc0 vrootpilel mapamdvm TAEUETPIKA
dedopéva pe to Eddystone-TLM. H thiepetpikn minpopopio petadidetor pali pe ta dedopéva UID.
Ot minpogopieg mov petadidoviot cupmePLaUPAvovy PETPNOT TG TAOTG TG UToTapiog, HETPTON
¢ Beppokpaciog Tov beacon, tov apBud Tov TaKET®V IOV 0TocTAAOINKAY amd TV TEAELTAIN
gkKivnon, kot to xpovo Aettovpyiag tov beacon.

Estimote

H Estimote,Inc. eivon pio teyvoroyiky start-up mov dnpovpyei analytics Baciouéve og aredntipeg
Kot TAoTeOpuEeg adAnAentidpacnc. H kipla eotioon g etotpeiog ival T KOTAGTLOTO QUOIKOD
XDOPOL, KaBDS Tave amd 10 95% TV cuvailaydv TpayaToTolovVTaL aKOpd o€ avTd. [apdAinia
TAVO ad TOVG GOV KATUVUAMTES TOV EMICKENTOVTOL TO KATAGTHLOTA 0VTA £xovv EEvmva, KvnTd
ALV, £vag aplOpudg ToL aVEAVETIL GUVEX®DG.

To opapa TG eTanpeiog ivar 0Tt o1 LEALOVTIKEG EQuPLOYES Oev Ba eykabioTaviat ota EEumva KivnTd
TNAEP@VA, OALG GTOVG S1APOPOVE TPOOPIGLOVEC GTOV TTPAYLOTIKO KOGLO OTMG EGTIOTOPLN, GTAGELS
Aeweopeimv, povoeia 1 tdpka. Ot puoikéc Tomobesieg o aAANAemOPOVY acTopdtnTa Kot Oo
EMKOWVMVOLV UE TOVG avOpmdToNe HESm BOAKMV S1o00A®V OTIMG Ta. Euava. KvnTtd ThAEp@va, 000veg
KOTOOTNUATOV Kol OVTOVPIGTIKEG Pripived.
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Ieprypagn Ipopipartog

H otrypotofémon kot 1 mhonynon og 0MTEPIKOVS YDPOVG TOPAUEVEL Eva ovoryTd TpoPAnua. Evad
yivovtol cuveymg Tpoomdfetes, eivatl €OKOAO va TapATNPNGOVUE OTL LTEPYOVY AKOUN TEYVOAOYIKOT
TEPLOPIoUOol. QLoTO00 Ta dedOpEVA AAAALOVY KaONUEPVE TOGO pE TNV TPOGHNKT VEMV CUGKEVOV
0G0 Kot Le T ovveyn Pertioon Tov taiadtepov. Xe ot T SumAopatiky avripetonifovrot 600
TpoPAnpata, Ta omoio TapdTl GLuGYETICOVTAL ETEWN Kot TO dVO acyoAovvTL Le T B€om, elvar
SLOKPITA Kot dNULOVPYOVV SLOPOPETIKES GYEOIUGTIKEC TPOKANGELG.

270 KOUMATL TNG OTYHaTOBETNONG KEVIPIKO CNTnHa Topapéver 1) akpifela Kot 1) 0PECT| OMOJOTIKAOV
uefdd®V yio TNV eAdTT®ON TOL oPdApatog. H akpifela éxel mpotictmg dppnkn oxéon He Tig
ovokevég beacons kat v amdkpion avtdV o€ TPAYROTIKO ¥povo. TTapdAinia dev vdapyovv
evplotikéc péBodot Tov va £xovv Eeywpioet Yo TV akpifeld vwoAoyiopov g Béong. Xvvemmg
TOPOTNPOVVTAL TOIKIAEG VAOTOIGELS Kol SOKIUES dlapdpmv Texvikav. H dvokolia atnv axpifeia
QLEAVETOL OTOV 1) OTOLTOVUEVT] TTOPAKOAOVON G TG £ELTTVNG KIVIITIC GLOKEVNG YivETOL KOTA TNV
Kivnon g 6€ YPRYopo XpOVo. L€ QUTH TNV TEPITTMOGT OMLOVPYOVVTOL VEX CNTHLOTO TTOV APOPOVY
TNV ToYOTNTA LE TNV OTolol KIVELTAL 0 ¥pNOTNG LE TN GLGKELN TOV KO 1) YPIYOPN EVNUEPWOT TNG
0¢omg Tov oTNV 000V TNG GLOKELNG,.

70 KOUUATL TNG TAOTYNONG VAPYOVY CPKETES 0001 TOV UTOPOVV VO aKoAoLONBovV KdTL TOVL
e€aptaton o PeEYAA0 Pabud amd Tov TPOTOo TG OTIYLATOOETNONG Kot TNV dlayeipion TV dedouévmvy.
H amoguyn epmodiov ivar éva kKevipikod {Rnua mov amaitel xaptoypdenorn vyning akpipelag. Mio
ovyvi Adon givol 1 avorapdoTaoT Ue Kamoto bitmap 1 kdmoto ypaeo. Kot £6md dvokorieg
TaPoLGIALOVTOL GTIC VAOTOINGELS Y10 Kivon G€ YpNyopo ¥povo, 6mov BEAove va, mapoakolovbodpe
TOV YPNGTN KOl VO, OVOVEDVOVUE TNV TANPOPOpPia 6TV 006V TOL GYETIKA LE TNV TPOTEWVOUEVN
dwdpopn. Emumiéov mpénet va e€etdleton 1 andkAion and Ty TpEYOVGO SIdPOUT| MOTE VO YIVETOL
EMOVATPOGOLOPIGUOG VEUC.
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AVTIKEINEVO AUTAMUOTIKNG

Ye ovt ) Simhopatikn 0o oxedidoovpe pia epappoyn android wov Ba TAnpoi vynAES
TPOSAYPOPES GYESAGHOV, AEIOTOLOVTOG GVYYPOVES TEYVOLOYIEG TOV OKocvoTatog Android, kot
0o £xel Tpoomtiég eméktaonc. Oa emyelpnoove Vo PEATidcovE TNV aKpifeia Tng
oTypaTofETnong pe T xpnomn evog mAEYUATOS onUeiY 6To ydpo. Xe KAbe onueio Ba tapovpe
petpnoelg RSSI and ta beacon kot étot Ba opicovpe 10 YVv@OTO Y00 THY €QOpHOYN LG TEPBAALOV.
Aappdvovtag cuveymc makéta amd méve beacons o dnuovpyodue Eva ouvoro Tudv RSSI ov Ha
TEPLYPAPEL TN BECT HOG OTO YDPO, 0 OTTOT0G AVOTAPIGTATOL OO £VO GOOTN U TEVTE PLETOPANTOV TOV
TPOKVTTOVV Otd TIG PeTpoels and ta mévte beacons. ‘Etot duvopikd Ba cuykpivovpe TG TpEYOVGES
TIWEG TOV AQUPAVOVUE GTN CLUGKELT MO, ME TIG YV®oTéG TInéG RSSI atovg kdpPovg-onueio tov
nepPdArovtog, Tpoodiopilovtog £T61 T BEcN TG GLGKELTC WG TPOS T YVAOOTA OTUEia.

To oevdplo Tov VAOTOIOVLLE VOl EVOL GEVAPLO AUECTIC EKKEVMOGNG TOV dMUATION, GUVETHDC
npoteivovue TAVTA TO PEATIOTO HovOoTdTL amd Tn 0£om pog Tpog v €£000 TOL YMpov. Xe pia
peyoAvtepn viormoinon Ba propovce va yivel yoptoypdenon cuVeEXOLEVOY dOUOTIOV GE £va KTiPLo
MGTE VO, OLOKANPAOVETOL 1] EKKEVMGT TOV KTIpiov, KATL oV B uwopovoe vo Yivel e To oyedloouo
OV TTEPLYPAPETOL GE QTN TN SMAMUATIKY SEG0UEVIC TG TTOPOYNE TEPLoGOTEP®Y beacons yio v
KAV TEPLEGOTEP®V KOl LEYOADTEPOV YDPOV.
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2yeowaopnog EQappoyng

20voyn Xyeo10opnov

O oyedlaopog TG EPAPUOYNG TOV TEPLYPAPETAL GE OVTY| TN SMTAM®UATIKY Epyacio pmopel va
dtokplOel 6Ta TAPOKATO GTASIN, TO 0010 ATOTELECHV KOl YPOVOAOYIKE Ta PriLata TG SNUovpyiog.
[Ipwv mpoywpnoovpe o€ avTd, givarl Tpémov va, avaeepbei 6TL pia avtioToryn vAomoinon yo Evay
YVOGTO LKPO Y®dpo, 8o propodce va yivel pe ToAD amhovoTtepo GYedlacud. QoTdG0, 1) LEAETN TTOV
aKOAOVOEL £yve LLE YVOUOVO TNV ETEKTAGILOTNTO KOL TNV KOAT g1kovVa Tov TpoTlekt. Etol
oyxedldaotniay kot a&lomomnkay otoryeio Kot texvoroyieg Tov iowg dev eivar amapaitnTeg GE QLTI
TN HOPON TNG EQAPLOYNG ALY KaB1oTOOV £0KOAN Ko EgkdBapn TNV LeEALOVTIKN avAmTLEN TG,

MeAétn beacons ko estimote SDK

Y& antd TO apyIKd 6TA10 YiveTal N amapaitn Ty LEAETN KOl KATAVON G THG Agttovpyiog Tmv beacons
Ko Tov estimote SDK nov mapéyetat and tov katackevaot). YlomomOnkoy oAa ta dtabéotpo
nopadeiypoto mov Tapéyovrat yio sEotkeimon pe to beacons kot to SDK tovg. Apdtov
oAoKANP®ONKE 1 Srodikacio, amopovainkay ot HEB0d0L TOL EMGTPEPOVY YPNOLUES, Y10, TN O1KT oG
epappoy”, mAnpogopies. Evdeiktikd ypnotpomomdnkav pédodot mov MGTPEPOVY OVAYVOPIOTIKES
TANPOPOPIES Yo TO kGO beacon, drmg ot Twég Major & minor, kafmg kot pEB0d01 ToL ETGTPEPOVV
7o RSSI, énwg  computeAccuracy.

Alopdpemon 0£00UEVOV E1GOO0V

Y& 0TO TO 6TASIO YIVETOL AMOUOVOGT TG TANPOPOpiag mov BEAovE amd To TakéTo TV beacons
Kot o106 UOG TV OVIOTHTOV, 60V KAAGELS java, mov o meptypdeovy ot v mAnpogopia. Etot
npokvmTEL apyikd 1 KAdon Node 1 omoia O opilet Evav kOpPo 610 yhpo kot Oo eumEPIEXEL TIG TIUES
t0V RSSI, 6nwg avtéc emotpépovtan and trv computeAccuracy omo to kabe éva beacon. Mg avtd
TOV TPOTOo 0pileTal 6TO GDOTNUA pog N 0éon Tov Kabe aviikeluévou g khaong Node oto ydpo mov
neptypapeton and to. RSSI twv névie beacons. Eivail dnladn cav vo &govpe évo, SnUiovpynoet Eva
oVOTNHO GUVTETAYUEVOV LE To. TEVTE beacons oe otabepig Oéoeic kot v £ELTTVI KIvTH GLOKELT] VaL
Aappdvet Tig Tipég RSSI kot va mpocdiopilet tn 0éom g pe owtd tov TpdHTO.

Bdon Agdopévav

g 0wt TO OTASI0 PEAETALE TIG EMAOYEC LG Y10 TV 00BN KEVGN TV OESOUEVOV HLOC.
AmoppinTovag TNV ETAOYT TOV “KOPPOTOV TILOV” TPOY®PALE G oYEOOCHO Hiog Baong
dedoEV@V TTOL Do TEPLEYEL TOVG ATATODUEVOVG TVOKEC Y10, TNV 0o KevoT ypHoIL®Y 6ESOUEVMDV
™ epapuoyns. ‘Etotl emiéyovpe v teyvoroyio tng Room Database mov cuvictdrtat yia yprion 610
IDE poag, Android Studio. Atogacilovue 011, 6g avtd T0 6TAS10, OPKEL Evag mivakag Tov Oa
TEPLYPAPEL TOVG TO TTEPLEYOUEVO TV KOUPOV, oTrypotdnmy g kKAdong Node, mov amofnkevet Tig
peTpnoelg amd tov Kabe kouPo.

Enuwcowvovia pe t Bdon Aedopévav

Y& avtd 10 6Tdd0 peretdue tnv Room Database kat yiveton Aqyn anopaoemy oYtk pe to
apYITEKTOVIKO HOVTELO OV B Teptypdpet To daywpioud Tov backend and o frontend. Zyedidlovue
TOL OTTOLTOVEVO, OVTIKEILEVO (KAAGELG KOl SIOTPOCMOTEIES) Yo TNV EMKOWV®VIa pe T Pdon kabodg Kot
TOV TPOTOL 7oL o petadidetor 1 TAnpoeopio oto Ul 'Etot kataAnyovus oe GnUaVTIKEC OVTOTNTEG
Yo TV EQaApLOY pag, Omwg ot drampoocnneicg DAO (data access objects) mov vAomotovvTal omd Tig
avtictoyeg kKhdoelg repository. Téhog oxedidlovpe v khdon ViewModel mov 6o Aettovpyei cov
dwapecorapntic pe to thread tov Ul kon Oa emotpépetl g avtd pedddovg tav kKhaocemv repository.

006veg epapuroync
"Exovtag oAokANpdoeL £va factkd HEPOG TOV GYESAGHOV, GE OLTO TO GTASIO TPOYWPALE GE
oyedlacpd v oBovmv e epappoyng (activities), wg khdoeig java ko wg Xml apyeia.
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Amoacilovpe ToV ¥ApTN TNG EPAPUOYNS KoL TA GEVAPLN XPNONG OVTAG. ANANST TOC O YPNOTNG
TAoNyElTOL GTNV EPAPLOYN KOl KOTOANYEL € KABE 000vT).

Metprioelg otoug kOupouvg

"Exovtag miéov oyedidoet mov B Ppickoviol Ta dedouéva E160J0V, TPOYMPALE GE GYESIOGHO TOV
pefddmv yo ) dlayeipion Kot amobnkevon Tov dedopévav 16650V og kdbe kOpPo-onpeio Tov
YOPTN OV AVATAPIoTA TOV YOpo pHogc. 'Etotl oyedidlovpe pia véa Aettovpyia mov ce pia véa 086vn Ba
pog deiyvel OAEC TIG LETPNGELS Yo OAOLG TOVG KOUPOLG o€ pia Alota kot 0o propodpie va
mpocBécovpue véa pétpnon. Otav tpocbétovpe véa pétpnon emiéyovpue tov kOUPo yuo otov omoio
petpape kot pio péBodog palevet Tig petpnoelg oo to beacons e ekeivo to onpeio Kot dnpovpyet
éva véo otryuidtomo g kAdong Node kot o amodnkevetl otov avtictoryo mivoko thg fdong.
A@dtov tpoctebel ot Pdon, Oa epeaviletor 6T AMota TV pHeTpRoE®V, apov 1 Aot Kottdel 6N
Baon dedopévav.

Ytypatofétnon

Adtov €yovpe TANOOVEL TV BAoT HOG LE OPKETEG LETPTOELS GE SLAPOPETIKOVG KOUPOVCE, 6& 0vTd TO
01A4d10, oyedtdovpe Tig peBdd0VE OV CPOPOVV GTOV LTOAOYICUO TNG BEonG TG cuokeLvnc. 'Etot
vroAoyilovpe TV Tpéyovoa Béon g to chvoro tov RSSI tmwv névte beacons. Tt cuvéyeia
VoA0YICovE TIG SLOPOPEG TNE TPEXOVGAG BEGNC LE TIG LETPTOELG TTOV VITAPYOVY GTOV TIVOKA TOV
Nodes ot Bdon dedopévov. Avtd to opilovpe OHOLL LE TOV TOTO TNG OTOGTUOTG OE £VO, KAPTESIAVO
ocvoTnua peTaPANT®V, dniadn og ) pila Tov Slpopmdv Tov peTpHoeny ard kabe beacon
VYOUEVOV GTO TETPAYOVO. ATO aVTEG TIG ATOGTACELS KpaTdpe T kpdtepn kot opilovue to Node
OV TNG AVIKEL OG TOV KOVTIVOTEPO KOUPO oty Tpéyovca Béo.

2xedo oG oTiyuaTog otny 006vn

"Exovtog vroloyioet 1o id Tov kovivotepov kOufov, 6€ avTd T0 6TASI0 UVTIUETOTICOVUE £va VEO
TpoPANua. Avtd givan 1 oyediacn otnv 006vn, 1660 TOL GTiYHATOG 060 Kot TV KOpPwv. Etot
apykd yivetol oyedacog Yo TNV LETASG00T] TG TANPOPopiag Tng BEong and v Tpéyovoa
dpaotnprotnta otnv kKAdorn DrawView ov mepiéyet tov kapuBa mov Ba (oypagpicel To otiyua otnv
006vn. L ovvéyeln, oyedidlovpe Evav véo mivako ot Baon dedouévav 0mov Ba KpaTdue Tig
GUVTETAYUEVEG TV KOUPB®V 6TO YapTr. AVTO TO KAVOLLE KLPIMOG Yot KAADTEPT) OPYAVOGT) TOV
KOOIKA, UIAG KoL 0EV 0OTEAEL TATPOPOPia TOV AAAALEL KOTA TNV XPNOT| TNG EPAPUOYNG. ZUVETHDC Ol
GUVTETAYLEVEG OPYIKOTOLOVVTOL GT BAoT) KATE TNV EKKIVIOT TG EPUPUOYNG artd TNV KAGoT
NodeRoomDatabase. ‘Exovtog cuykevip®oet OAa 10, 5€30UEVA TOV XPEILOUACTE, TTPOYMPALE OTIG
amapaitnteg kAnoeig draw yio oxediaon tov kOuPmv Kot énerta yio oyediaon g 0éong. No
onuewmet 6T1 dev mepuévoupe T 0éom TV KOUP®V Vo aALAEEL KATA TV XPTON TNES EQOPLOYNC.
Avtifétoc 1 Béom odAhaletl duvapukd kol oQeilovE VO avaved®VOLUE TOV KauPd o€ kabe addayn.

Aly6p1Bpog Dijkstra

I"a tov vroAoyioud kot ™ ¥apaén ToL GUVTOUOTEPOL LOVOTTATION TPOG TNV €050 EMAEYOLLLE TOV
aAyopipo tov Dijkstra. Avtd givor omopaitnto €8 01 ATOGTAGELS TOV KOUPOV pog dev givort
névta ioec peta&d Toug. Avth 1 oXESNCTIKY TOPUdOYY|, dIVEL TEPIOCTOTEPEG EMAOYES Y10
UEAAOVTIKEG EMEKTACELS TNG E@apuoyns. T'a Ty viomoinon tov Dijkstra opilovpe Tig anapaitnteg
KAMAoglg oV TEPYphpovy avamdonaoteg évvoleg Ommg o1 Vertex, Edge, Graph kot o€ pia
SLpOopeTIKN KAAoT TpocBétovpe Tov alyopBpo mov tig alonotel. 'Etot katodnyovpe og pebddovg
7OV, OPYIKE, VTOAOYILoVV OAEC TIG AMOGTAGEIS OO TOV TPEXOVTA KOUPO KOl GTI GLVEXELD
EMGTPEPOVY TO GLVTOUOTEPO LLOVOTATL.

2xed100UOG LOVOTTATION TNV 000VT

Avti n mAnpoopio petadidetal otn cvvéyelo oty kKAdon DrawView omov yiveton n oxedioon otov
KauPa kat, kot’ enEKTaon, otnv 006vr. Opota pe v oyedioon g Béomng, 1o povomatt aAldlet
duvauKd KaTd T ¥pnon Kot 0 yel og véa oyediaomn otov KapPd.

20



Epyaieio ko I'hoocogg [Ipoypappatiopov

[Ipwv mpoywpfGoLLE TNV OVAALTIKN TEPLYPAPT KAOE TUNLATOS TOV GYESAGLOV YIVETOL GUVTOUN
TEPLYPOON TV EPYOUAEIDV KOl TOV YAOGGHV TPOYPAUUATIGHLOD TOVL Y¥PNGLOoTOMmOnKay.

Android Studio IDE

["a v vAomoinom g ePapLOYNS TOL TEPTYPAPETAL GE QLTI T OUTAMUOTIKY XPNGLULOTOWONKE TO
Tpoypappatiotikd mtepipdiiov Android Studio.

To Android Studio givat To exionpo mpoypoppatiotikd TeptBailov yio to Asttovpykd Android g
Google ka1 Bacileton ot mepipdirov Intellid g JetBrains. H mlateopua ivor d1a0éoun yia
Windows, macOS kot Linux kat amoteAet avtikotaotdrn g niateopuag Eclipse Android
Development Tools (ADT) n omoia vapitepo Tav o o dnuoeirég IDE yia avantuén epoppoydv
Android.

Github

Me 6K0m6 TV KaADTEPT 0pYAV®OT TNG IMA®UATIKNG YpnoporomOnke o Github ywa édeyyo tov
eKOO0EMV TOV KMOWKE 0AAG Kol AOY® TNG avayKNG epyaciag amd otafepd Kot popnTd VTOAOYICT.

To Github givau pio dradikTvokn vnpesio eEAEYXOL £kdOcEMV KDOKA e xprion Git. TTopéyet OAeg
TIG AgrTovpyieg kaTaveuUnUEVOL EAEYYOL EKOOGEMVY KOl dlaEIPIONG YOOV KMAKO TOL SLoBETEL TO
Git, eved mapdAinia tpocbitel kdmoto axoun. apéyetl Edeyyo TpdoPaong Kol opKeTEC AsrTovpyieg
7oL Bonbovv TV cLVEPYNGIN OVALESH GE TPOYPAUUATIOTEG OTTMS TopakoA0vONon bug, aitmon véwv
AEITOVPYLDV, OPYAVOGT EPYACIOV Kot dnpovpyio oeridag Wiki yia kabe npotlekt.

Trello
[Mo v KaAbTepT 0pYAVOOT| KoL [LE GKOTO TNV THPNOTS TOV YPOVOSIOYPAULATOS TNG SITAMUOTIKNAG
ypnoyononke to Trello.

To Trello eivor pia dtadiktvakt epoapproyn yio doyeipion TpdTleKT OVETTUYIEVT QPYIKG aTTd TV
etarpeio Fog Creek Software to 2011, evéd ot cuvéyela aveEaptnronodnke og Eexwpiom
etarpeio o 2014, Tehkd Tovinbnke oty etaupeio Atlassian to T'evapn tov 2017.

Java

H npoypappatiotikny yAoooa mov yopaktnpilel to peyadlvtepo pépog g epapproyng etvon n Java. H
Java e&umnpénoe ToV OVTIKELEVOGTPOPN OXEOLAGUO TNG EPAPLOYNG EVD EIVOL 1] YADGGO YPOUPNC
tov estimote SDK ko ypnoytonoteitot yio avantoén epappoyov oto Android Studio.

H Java givon pio TpoypolaTioTiKn YADCOH YEVIKOD GKOTOV OV gival Un-GeplaKT, faciouévn o
KAUGOELS, OVTIKELLEVOSTPOUPNG KoL GUYKEKPLUEVO GYESIOCUEVT Y1 VOL EYEL TIC EAYLOTEG OVUVOTES
eapthoeig katd v viomoinomn. Kevrpikn Aoyikn eivar o “write once, run anywhere” mov
am0di6ETOL ONUALVEL OTL O EPAPLOYEC jaVa aPOTOL GLVTOYHOVY OO TOV TPOYPUUUATIOTY dEV
yperaletar va cuvtayBody Eava Tptv TN YP1OT GE OTOONTOTE TAUTPOPLLAL.

Xml

H yAddooo xml ypnoponombnke yio tov oxedocud tov obBovav oto Android Studio kot
GULYKEKPIUEVE, Y10 TNV TTEPLYPOOT] TG BEonc kdOe oTotyeiov Tov gupaviletar o kdbe 0086v.

H xml (Extensible Markup Language) sivou pio. Markup yA®oca 1 onoia opilet éva ohvoro
KOVOV@V Y10 TV KOOIKOTOINoT apyEimVv KEWEVOL G pio LOPPT TOL EVal EVOVAYV®GTT TOGO ard
avOpdnovg 660 Kkat omd pnyavis. O oyediaotikoi otdyotl g XMl divovv pupaocn otnv anidtnta,
OT1] YEVIKOTITO KOl GTHV EVYPNOTIO GTO JAdIKTVO.
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Epnepio Xpnong

e awtd 10 keproto Ba avapepBole 6T dour| TG EPAPUOYNG LAG amd TV TAEVPA TOL ¥PNOTN,
onradn T 006veg oT1g omoieg umopel va mhonynOel o xpnone. Oa THPOVGIAGOLUE TO GEVAPLA
YPNONMG TNG EPUPHOYNG KOL 0T CLVEXELD TOV YApTn 00ovav TG epapuoyne. Téhog Ba yiver
wePypoen TG kéOe 006vng EexmwpioTd.

Yevapro Xpnong

O tpdmog ypMoNg NG Papproyng kKabodnyeitarl omd tov oyedacud mc. ‘Etotl g avti v
OUTA®UOTIKY £PYOGI0 AVOTTUGGOVLE Hid EQAPLLOYT TTOVL ATOLTEL APyIKA KAmola Tpogpyasio amd Tov
TPOYPOUUUATICTN KO OO EKEL KO TEPQ, O YPNOTNG TPENEL VO, OAOKATPDOGEL TO GETAPIGLO £TCL DOTE
N EPAPUOYN VO LTOPEGEL VAL TOV KOBOONYNGEL GTO YMDPO.

O TPOYPOUUOTIOTAG EYEL TEPACEL GTNV EPAPUOYN TNV KATOWYT TOV YDPOL Kol EXEL OPIGEL TO TAEY UL
TOV KOUPov Thveo oty kdtoyn. EmmAéov éxel evnuepdocel ) Pdorn dedopévov pe Tig
GUVTETAYUEVEG OVTOV TOV KOUP®V.

O xpNomg, e avtdv ToV TPOTO, AUUPAVEL Lo EPAPLOYT TPOETOUAGUEVN YL TOV XDPO TOL BELEL VO
N YPNOWOTOMGEL. ATO TNV apyikt] 086vn Tov divovror dho emhoyég, ol omoiec cuvoyilovv Ta dVo
cevlpla yprong.

[IpdTa 0 pNOTNG TPEMEL VAL TPALYLOTOTOGEL LETPTOELS GTOVS KOUPOLG, KATL TOL UTopEl va
KOTOPEPEL LECH TV 000VAOV OV APOPOVY GTIC LETPNGELS. ATO 0vTEG TIC 006veC Bo umopéoet va del
TNV KATOWT TOL YDPOL Kol TOVG KOUPOLS TAvm TngG. X cuvEyeln Ba pmopel va det TIg VAP OoVoES
LETPNOELG OTOVG KOUBOLG AL KOl VO TPOYLATOTOMGEL VEQ, LETPTOT| 6€ VEO KOUPo. 'ETot 0 xpnong
EMAEYEL TOV KOUPO 0TOV 0010 OELEL VO TPOYLOTOTOMGEL VEQ, LETPTOT KOl LETOKIVEITOL GTNV
avtiotoyyn 0éon pall pe mv é&umvn Kvnt cvokevn tov. Katomy mpaypartomotel T pétpnon kot
avtn anofnkeveton ot Pdom dedopévmv. Opota Tpaypatomolel HETPNOELS Yot OAOVG TOVG KOUPOVS
GTO YMPO KOl £TGL OLOKANPAOVEL TV TPOETOAGIO TNG EPAPUOYNC.

"Exovtag OAOKANPAOGEL TNV TPOETOHATIN TG EPAPLOYNG, O YPNOTNG TAEOV EKKIVEL TNV EQAPLOYN LE
oKOTO NG TAONYNo™ TPOg TNV ££000 TOL dwuaTiov, OT®G Oa, YIvOTOV GE Vo GEVAPLO EKTAKTNG
EKKEVMOTG YDPOV. AVTO YiveTol HEG® TNG 000VNg TNG OPasTNPLOTNTAG TAONYNONG.

Y& UETEMELTO EMEKTACT TNG EPAPUOYNG O NTOV GKOTUO VO VITAPYOVY SLUPOPETIKOL PpOLOL YPNCTOV.
"Eto1 0o éyovpe €va “Atoyelptot” o omoioc Oo evBvveTal Y10, TNV TPOETOLOGIO TNG EPAPUOYNC KO
dAhovg xpnoteg o¢ “EMoKENTES” TOL YPNCLOTOOVY TNV EPUPLOYT] OTOKAEIGTIKA Y10 TNV

Ao yNoN.

Xapte Egappoyng

Apyikd Topovctaletal pio onTIK oneKOVIoT TV oBovmv cov Eva dtdypappa pong. Edd pmopovpe
Vo SOVLE e EVKOALD TNV EPAPUOYT TV GEVAPIMV ¥PNOTG KOl TNV PON ¥PNONG TNE EPUPLOYNGS.
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ApXIKNA
Apagtnplotnta

Apagtnplotta
Koupwv

Aiota Metprioewv

MpooBnkn NEag
Metpnang

Apywn Apaotnprotro

H apyn dpactnprotmta Oa meprhapupdvel éva eicoymykd uivoua yio tov ypfiot. [Hapdiinia Oa
napéyel dVO Kovumid ta omoia B 00N yodv oty 006vn “Apactnprotnto Koupwv” kot otnv 006vn

“Apaotnpiotro [TAonynong”.

Apaoctyprotnto Koppov

H dpaoctmpromta kopPfov Bo Tapovucidlel 6Tov xproTn-OloyEIPIOTH TV KATOWN TOL YHPOL Kol
Vo G€ AT, TOLG KOPPOVG GTIC GUVTETAYIEVEG 00OVIG TTOL £XEL OPICEL O TPOYPUUUATIGTNG OTN
Baon dedopévav. Iapdiinia Ba mwapéyet Koopmi yio petdfoacn oty 006vn “Alota Metprioewmv”.
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MAoriynong




Alota MeTpfioemv

Avt 1 006vn Ba Tapovctdletl Mota TV HETPHGE®V OTMS AVTEG Exovv amobnkevtel ot Pdon
dedopévav tponyovpévad. [apdiinia Ba tapéyetl kovumni yio v TpocHNKN véag HETPMONG LE
petapopd oty 006vn “TipocOnin Néoac Métpnong”.

IpocOxkn Néag MéTpnong

Avt Vv 000v1 Oa emttpénel oto yprotr vo emiréEel Evav kKOUPo amd pio AMioto Kot 6T cuvEXELD
HEC® €vOG kovumoD o Kodel peBdSd0LE Yo TNV TPAYUOTOTOINGN TG LETPNONG OTN CLYKEKPIUEVT
0éom kot v anobnkevon avtrg g pétpnong otn Paomn dedopévmv.

Apaostnprotnto [MAofqynong

Téhog, 1 dpactnplotnTa TAOYNONG AEI0TOLEL OAT TNV TPOETOLUAGIN TG EPAPLOYNG Ko
YPNOWOTOLEL TPEXOVOEG HETPNOELG ad T beacons yio vo mposdiopicet T Hom Tov ypnot 610

Y ®po. 'Emeita mdve oty KAToW™ ToU Y®Ppov cyedtalel Suvapkd tn 0¢om tov ypnotn kabmg avtog
Kiveitan Kot EmmAEoV oYeO1ALEL TO GUVTOUOTEPO LOVOTATL TTPOG TNV ££000 TOL YDPOL OTMG AVTO
vrohoyiletan oo Tov adyopiBuo tov Dijkstra.
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Ewcaymyn Agdopévav

e awtd 10 KePALoto B TaPOVGLAGOLLE TOV TPOTO LLE TOV OTOI0 1) EPAPLOYN d€xETAL TO dEdOUEVL
€16680v 0omo ta beacons otov mepBarlovta xmpo. o va emtevydei ovtdg 0 oKomog Bo dodue
apykd ¢ yiveton 1 entkovovio pe to. beacons uéow tov Estimote SDK og Bewpntikod eninedo, kot
01N GLVEXELN B0 TOPOVGLAGOVLE TIG SOUES OEDOUEVAV TTOV GYEOIAOVLE Y10, TNV OTEIKOVIOT QLTOV
TOV OEO0UEVOV GTNV EQUPLOYY| LLOG.

Estimote SDK

Apyikd givot omopaitnTo Vo WA IGOVUE Y10 TO VALY VOPLOTIKG YOpaKTPLoTIKG VO beacon, ta
omoia etvon tpia:
e To UUID, évag ahpaptBuntikdg kmdkog 0moiog ¥pnoUOTOLEITL Y10 TV OLadoToino
beacons.
e To Major, évag aptBuntikdg KwdIKOG TOL YPNGILOTOLEITAL GV “TPOCHOTIKO” GTOLYEIO TOV
beacon.
e Kat o Minor, évag akoun aptBuntikds kmdkog opotog tovg Major.

O1 napamdvm tipég 6to ohvord Tovg amaptilovv To ID tov beacon. Amd Tig epy0oTAGLOKES
pubuioelg, Ta beacons épyovtot pe évav povadikd cuvdvaoud. Befaimg avtég ot Tpég pmopoivv vo
oALGEOLY ad TOV IOLOKTITY TNG GLOKELNG, KATL TOV PEPIKES POPEG etvar amapaitnTo oA
TopIAANAN umopel va, 0dNYNoEL GE TOVTOVVUIN 600 GUGKEVMOV KOl GUVETMG TNV GUYYLGT KOTOL0V
AoyiopiKov.

"Exovtag kotovoncel ta mopomavm, EEKIVAUE VO LEAETAUE TL 00, XPELGTOVLE DOTE VO UTOPEL M
EQOPLOYN Hag va avayvopicel to beacons mov drabétovpe. Eivar onpavtikd vo onpeiwdei ott dev
aPKEL OTIG TEPLOCOTEPEG MEPITTAOGELG VO UTOPEL [ia EpopLOYT Vo EvToTioet yevikd beacons. Zvyva
eivon amapaitnto va EEpel 1 epapuoyn oo beacon cuvovtd kébe opd.

To Estimote SDK éygt tig pefddovng kat tig ovrotteg mov 0o eKTEAEGOVY TO £PYO0 Y10, ENAC.

e Apywd Ba opicovpe pio TepLoyn aviyvenong og Eva oTIyOTLTTO TG KAAGTC
BeaconRegion. X¢ avtiv 0o opicovpe To UUID g meproync va icodvton pe to “B9407F30-
F5F8-466E-AFF9-25556B57FE6GD", evd opiCovue wg null tig tipég Major kon Minor. Avto
onuaivel 6t M meployn pag Ba avayvepiler Oia to beacons pe to mapamdveo UUID
avegaptTog tov Tinmv Major kat Minor mov diabétovy. Oa uropodoape ov BElaue va,
YIVOLLLE 10 GUYKEKPLUEVOL KOIL VO OpicoVE Ko pio Tiury Major, thv omoia Ba. ppovticovpe
va, £Y0VV OAEC 01 GLGKEVEC OC, OAAG OTNV TTaPoVGA EQUPLOYN KpiveTon TePLTTo.

e Emionc omyv epapuoyn pag Oa ypelactovue éva otrypidtuono g kKidong BeaconManager. O
beacon manager givot pio ovtotnta mov dwayepileton S1Gpopeg Aettovpyieg Tov Estimote
SDK, aAAd oty mepintwon pog tov petalOUaoTe yio TV 7o Bacikr. Ga kaAlécovpe TV
uébodo tov “setRangingListener”, n onoia apyikomoleitol pe &va, GTLyOTLTO TG KAGONC
beaconManager.BeaconRangingL.istener.

o Exei opilovpe v mo onpavtiky yo epdg pébodo, tv onBeaconsDiscovered, n onoia cov
optopa Ba wapet Ty TEPLoyn oL Tpocdlopicape vopitepa. Avti 1 uébodoc o kokeitot
k@0 éva devutepOrenTo, cuyvotnTa opiopévn omd o SDK. Kdabe popd mov 1 epappoyn pog
Ba evtomilel éva TovAdyiotov beacon, n uéBodog avty Ba pog emoTpéPet pio Alota amd o
beacons nov evtdmice kat pdiiota 0o To £xel TOEWVOUNGCEL UE KPITHPLO TV AOGTOOT).

"Etot kataAnyovpe pe pio Mota and avtikeipeva tng kAdong Beacon ta omoia Oa givon kdmoa 1 6OAa
amo To beacons pagc.

Awayeipion Agoopéveov
AT ta avTikeipeva g Alotag mov emoTpipel cuveymg 1 OnBeaconsDiscovered pog evéiagpépouvy
dvo wpdrypata.
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e O kmdikdg Minor tov omoio pmopovpe vo mapovue pe v pébodo getMinor(). Zvykpivovrtog
TOV K®OIKO TOL KABE AVTIKEUEVOD HE TOVG YVOGTOVG KmOKoHs Twv beacons pog propovpe
VO TPOGOI0PIGOVLLE GE TTOLOV OVTIGTOLYEL TO CLYKEKPIUEVO OVTIKEIIEVO.

e To amotéleoua g nebodov computeAccuracy() pe opiopa To avtikeipevo. Avti n uébodog
EMOTPEPEL i EKTIUNON TG OTOGTACTG TOV XPpNoTH 0td To beacon mov aviiotoyel 6To
OVTIKEILEVO.

"Exovtag autd to 600 dedopéva pmopodpLe va dnpovpynoovpe £va vEo GTIYIOTLTO TNG KAAONG
Node. H khdon Node, 6mmg ovapEpape TponyoupHEVOG 6TV GUVOYT, TEPIEYEL LETPNOELS TTOV
hopfavet évac ovykekpipévog koufog and to, beacons otov mepipdirovia xopo. OmdTE TO LOVO TOV
amopével etvan Baiovpe to amoteAéopota TV peBddwv comuteAccuracy otnv tpokafopiopévn
emBounm oepd Twv beacons, xpnouoromvTog Tovug Kodikovg Minor.
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Bdaon Agdopévov

e awtd 10 kePAroto Ba avapepBolpe 6To oYedAGHO TNG PACTG SESOUEVOV TTOV YPTGLOTOLOVE GE
aVTH TV SmA®pOTIKN epyacic. Oo piincovue yio tv Room Database mov 6o vAomomoovpe pécwm
¢ Room Persistence Library, kot mapdiinio O pidncovpe yio tig ovtotnte mov Ho
YPNOULOTOGOVLE Y1 VoL £XOVLE pio GMOTH enkovovia e tn Paon dedopévav.

Room Database

H Room Persistence Library eivon pio fipAiobnkm g Java mov ypnouonoteitat ToAd cuyvd o
epappoyés Android. H Room mapéyet éva apnpnuévo otpodpa tave omd v SQLite dote va
EMUTPEMEL TNV EVKOAT TPOGPacT 6T Aot 0e60UEVEY SLOTNPOVTOG OAEG TIG SOLVOTOTNTES TNG
SQLite.

E@oppoyég pe un tetplupévec ToGoOTNTEG 0o SOUNUEVO OESOUEVE LTOPOVY VO ETOPEAT OO0V
OMMUOVTIKG oo TNV Tomiky amobnikevon dedouévav. H mo cuyvn mepintmon ypnong sival n
anobnkevon oyeTikdv dedopévov otny cache. Me avtdv Tov Tpomo, OTa 1) GLOKELN dEV UTOPEL VaL
&xel TpocPaoct 610 dadiKTLO, 0 YPNOTNG UToPEl va Exel TpdGPacn ot dedopuéva Tov gival
amoOnkevpéva ot Paon dedopévav. Oroteadmote odlhayég Tpaypatonombody amd tov ypriot da
GULYYPOVIGTOLV 0PYOTEP GTOV EELTNPETNTN OTAV 1] GLOKELN ATOKTNGEL Eava TPOSPacn 610
dtadikTvo.

Yndpyovv tpia kOpra pépn oty Room:

e Bdon Asdopévav: Tlepiéyet tov Katoyo g fAong 0eS0UEVOV KOl VINPETEL MG TO KHPLO
onueio TpdcPacnC Yo TNV GUVOEGT UE T OTOONKELUEVE GYECLOKE dedOUEVO TNG
gpoppoyns. H kAdon mov onueidveron pe @Database npénet vo minpoi Tig mapakdtm
npobvmobécels:

o Ilpémelva givon pio apnpnuévn khaomn mov Ba enekteivel Ty kKhdon RoomDatabase.

o Ilpémel va meprouPavel t Aloto and 11 Ovtotteg Tov oyetiCovrot pe ™ Paon
O0ed0UEVMV LEGH OTNV ONUEIOT).

o Ilpémerva mepiéyel pio apnpnuévn uébodo pe undév mopapétpoug mov Ha
EMOTPEPEL TIG KAAGELS TOV givan onuelmpéveg pe @Dao.

e Ovtomta: Avtimpoomnelet Evav mivaka péca ot Pdon dedopévov.

e DAO: Ilegpigyger tig pebddovg mov ypnoiponotodvial yio v Tpocfoor ot Pdon
OEdOUEVDV.

Mopoakdto TapéyeTor Evo Sty PO Tov TEPLYpapel T Pactkr dourn wiog vAomoinong e Room.
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Room Database

Data Access Objects

Get Entities from db .
Entities

Persist changes
Get DAD back to db

J ‘ get / set field values

Rest of The App

h

[Ip1v mTpoy@pPGOLLE GTNV TEPLYPOPT] TOV ETYUEPOVS OVIOTNHT®V, VO avopePOEel OTL TOPATL 1) AOYIKN
TV KAMAcEV oTnVv Java wbel Toug TPOYPAUUATIOTEG GTNV OMHOLPYI0 TOAADY CTIYUIOTOTOV TMV
KAMdoewv, 0tay vAomoleitan pio kKhdon pe onueioon @Database mov enekteivel Tnv kKhdon
RoomDatabase 6lovpe va givor povadikn yio v Qopuoyn poc. Avtod otnv 81kN Hag vAomoinon
T0 KOTOPEPVOLLE EQapprolovTtac o povtéro Singleton, pio Aoyikn mov dnpovpyei 10 TP®TO
OTLYIOTLTO piog KAGONG Kol 6T GUVEXELN UTAOKAPEL TN ONUIovpYic VEOV GTIYUIOTOTTOV.

Data Access Objects

Onwg avaeépnke kol vopitepa, To avtikeipeva Tpocfaocng dedopévov, yvootd og DAO,
EMUTPETOVY TNV 0OOTN TPOGHAcT GTU SEGOUEVA TNG EPAPUOYNC UAG OTAV YPTCULOTOLOVUE TNV
Biprodnkn Room. Yormowdvtag tnv tpdcPacn otn Paon dedopévev pe DAO avti amgvbeiog pe
gueries, KoTaPEPVOLLLE VO, S10(OPIGOVUE SLOPOPETIKA TUALLOTO THG OPYLTEKTOVIKNG TG PAong
OEJOUEV@V.

"Eva DAO pmopei va givan gite pio dtompocmmneia gite pio apnpnuévn kAdon. Av givol apnpnuévn
KAGoM, Umopel va €xel £vov KaTtaoKevaoTn Tov Ba maipvel £vo oty udTVTTO TG KAGONG
RoomDatabase w¢ 1o povadikd tov dpiopa. H Room onuovpyet kdbe khaon/Swompocwnsio DAO
KT TNV S1apKELD TNG SOVTAENG TNG EQOPLOYNG.
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Repositories

Télog Oa avapepbolue ota Repositories, £vo KoppdTt Tov apyltekTovikoy HoviEAoL TG Bdong
dedopévav pag ov dev gival amapaitnto yo Ty Room.

Ta Repositories ypnoiponotovvtol cav Eve emmAéov otpdpa petd ta DAO, dniadn avdapesa ot
Baon dedopévav kat v pappoyn poc. O Adyog mov ta Kaflotd anapaitnTa o€ TOAAES EQAPLOYES
glvar n avaykn yio ToAATAES TnyEG dedopévav. o Tapaderypa av tépa oo tn fdorn mov
oxeodlovpe pe tn Pirodnkn Room, éxovpe apydtepa avdykn yio TapdAAnAn Aqyn opotwv
dedopévmv amd kamoto Web service, o pmopodue vo mpocbicovpe T Aoyikn Ayng 6£30UEVOV TOV
web service oto avtiotoryo repository, yopic avto vo exnpedoel TV vAomoinon mov Ba £yl yivel yia
v Room.

SOVERMG, TN CLYKEKPLUEVT] SITAMUATIKY £pYacio, oyedialovpe ta repositories ocav pépog tov

OPYLTEKTOVIKOD LOG LOVTELOL HE KOPLO YVAOUOVA TNV EMEKTAGIHOTNTO KOl Oyl KATOW0 AUEST] OVALYKT,
pog ko to dedopéva pag Ba Tpoépyovtal amokAEIGTIKA omd T fdon dedopévov g Room.
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AprtekToviké Movtédlo

e owtd 10 KeProto Ba doVE TO APYLTEKTOVIKO HLOVTEAD TTOV TEPTYPAPEL TN dopun NG Pdong pHag
OAAG KoL TNV ETIKOWV®Via TG pe v popuoyr. Emmiéov Ba oxedidoovpe to ViewModel g
EPUPUOYNG, Hio OVTOTNTA TTOVL EMTPETEL TV ad1dKon enkovovia tov Ul pe ta dedopéva, 0Tmg
aVTA Epyovral oo T Paon dedopévav HEGM NG AOYIKNG oV opicape mponyovpévag (DAOS &
Repositories).

Apyika ag dovue pia ontikomoinot g oG mov akolovBovue, OTMG AT TAPOVGLALETAL GTO
TOPOKATO SIAYPOLLLL PONIC:

Ul Controller Display data and
(activity/fragment) forward on Ul events

Ul is notified of changes .
using observation -

Holds all of the data

ViewModel B s

Single source of truth for
all app data, clean API
for Ul to communicate
with

-

RoomDatabase Manages local data

-a}— S0Lite data source,
using objects

ViewModel

To ViewModel, cav tpipoe tov Android, dnuovpyndnke og Avon o€ Eva TpofAnua, 6mov to
TPEXOVTO OEGOUEVE KATAGTPEPOVTOVGAV KOTA TV TEPLGTPOPT| TNG 000VTG TNG GLGKELNGC. AVTO £xEl
vo. K@vel pe Tov Kokho {ong tov dpaotnplothtov piog epappoyng Android, kabmg to Aeitovpykod
“okotovel” Kot Eavadnuovpyei Kabe dpactnplotnta 0TV 0 ¥PNoTNS TAoNYEiTOL ATd T pio
EQPOPLOYN OTNV GAAN. 10 TTOpakdto Sidypappa pong PAEmovpe nmg to tuqpa ViewModel Aovet to
TOPATAVE TPOPANLOL:
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Activity Instance ViewModel

A
Rotation Event

Recreated Activity Instance

O pdrog tov ViewModel givor vo mapéyet dedopéva oto Ul ko va emiPriovel dtav yivovror aAlayEg
o115 puBuiceig tov Android. To ViewModel Asrtovpyel oav éva kévipo enkovaviag petad tov
repositories kat tov Ul. EmumAéov pmopei vo eEumnpetioet T HeTapopd dedopévov peta&hd
SpacTNPLOTNTOV.

To ViewModel eivar pépog g Ppitodnkng Lifecycle, oniadn tov kdxkkov {ong tmv
SpacTNPLOTATOV KO Y1 aTO Katd TNV LAOToinon ¢, 1 KAdon ViewModel enexteivel mavtote v
KAdon AndroidViewModel. ‘Etot eva ViewModel kpatdet ta dedopéva Thg epopproyne mov ivot
aropaitnta yio to Ul pe évav tpomo mov Aapfdvel vroyn tov kokAo (o1 kot emiPuovel OAES Tig
mOavég odlayég otic puBpioeig piog cvokevng Android, omwg 1 TeptoTpoPn 006vNS.

Té\og, o daympiopdg Twv dedopévav Tov Ul and Tig kKhacelg Tov SpacTnploTHTOV ENTPETEL GTNV
aKoA0VON G TG 0PYNG TG Lovadikng evBivng: Ot dpactnpldTnTES TNG EPAPUOYNG Eivan LITELOVVES
v Vv oyediaon tov dedopévev oty 006vn, eved o ViewModel avaropfavel va kpatdetl Kot vo
eneepydletar OAa T dedopéva mov givor amapaitnta Yo to UL.

LiveData

OLoxAnpdvovtog 1o kepdrato g Paong dedopévov Ba avapepOodue oe pia akdpo KAAGT TG
Biprodnkng Lifecycle, tnv LiveData.

Orav ta dedopéva oALGlovy KaTd TN XPHOT| TOL EQOPLOYNS, GUVHOMS ATOLTEITAL ) TPOYUOTOTOINoN
Kdmolag evépyelag, OTmG 1 Tapovsiaon vémv dedopévev oto Ul Avtd onuaivel 6t mpénet va
TALPAKOAOVOOVLE Ta SESOUEVE £TGL DOTE, OTAV AALAEOVV, VO EKTEAEGOVLE TNV EMBLUNTY| EVEPYELQ.
Avaloya LE TO TG 0moONKevOVTOL To SESOUEVA TG EPAPUOYNGC, TO TOPATAV® TPOPANLO dEV EYEL
movto e0koAn Avon. H mapakorlobtnon aAlaydv cg ded0UEVA TOV OVIIKOVV GE S10QPOPETIKA
TUNHOTA TNG EQAPUOYNG LTOPEL va dpovpynoet peydio povomdrtia eEGptnong Hetaéy tomv
TUNUATOV KoL 0Td SVOKOAEVEL 08 PeYAo Pabuod Tig dokég kot v emidvon TpoPfAnpdtmy.
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Avto 10 TpOPANUa Aover n kAo LiveData g Piprodnkng Lifecycle, yio maparxorovdnon
dedopévav. e cuvdvacuo pe tn Pipiodrkn Room, apkel va emotpépovpe dedopéva TOTOL
LiveData ka1 Room 6o dnpiovpynoceL Tov omoitodpevo KOIKO.

"Exovtog Aowmdv emrééet Ta dedopéva mov BELovpe va Exovpe og LiveData, apkei va tpocBécovpe
évav Observer otnv dpactmpiotnto mov BElovue Kot vo opicovue mola data Oa mapakaiovdei. Etot
otav aAlagouvv ta dedopéva, uéow g uebodov onChanged() tov Observer, uropovue va extelodue
T1G Omoleg evépyeleg emBupovpe Kot €metta va ovavemvoovue to Ul.
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Metpnoeic Koppov

e owtd 10 kePArato Ba avapepBolpe ot Aoyikn Tov TAEYpaTog KOUPwV Kot Ba meptypdyovpe Tov
TPOTO LLE TOV OTO{0 OAOKANPOVOVTAL 01 LETPNGELS 6TOVG KOUPove. Téhog Ba oyolMdacovpe TV
a&lomiotio kot TNV akpiPelo ToV PHETPTOE®V.

Miéypo Koppov

Ot ovpPartikéc péBodot oTrypatoBETnoNG 68 EcMTEPIKOVS YMDPOVE, OTMOS EIOALE KAl GTNV EIGAYMYN,
odnyobvve cuyvd o peydro opdipata. O Adyog gival 0tL Tpocmafoly va vtoloyicovv n Béom
UETPOVTOG SUVOULIKE TNV 161 TOL GNUOTOG Kat pe yprion trilateration, kdtt Tov amattel peydin
axpifeta. Qg amotéAespo 10 GEAALN GLYVA Eemepva Tal 2 PETPOL KATL TO 0moio TTpémet va. Bempeitan
LEYOAO Y10 OOTELEGLOTIKY GTUNUATOOETNON KAl TAOTYNON G ECOTEPLKOVS YDPOVG.

Me yvdpova To Tepundve, TNV TOPoVCH SITAMUOTIKY|, ETLYELPOVUE [0 SLOPOPETIKT TPOGEYYION
OV TPOGOOKOVLE VO dMGEL HeyaAvTEPN akpifeta. Avti etvan 1 EPaPLOYN EVOG TAEYLOTOG EKOVIKDY
KOUPv Tov avtieTotyovv BePaing ot mOavEG BEcElg GTOV TPAYUATIKO XDPO. AVTO pog divel 600
OYEOL0OTIKA TAEOVEKTILOTOL:

o Kot apybg propodpe va kdvovpe to mAEypa pog 660 mukvo BEAOLLLE ETLXEPOVTOS VO
neTOYOLUE peyaAvTEPT oKkpifeta. BéBata, avtd yivetar pe k6oTog kabdg Oa Tpémel va yivouv
petpnoelg oe kabe kouPo Eeympiotd. [lapdAinia dev uTopovUE Vo EEUAEIYOVE TO GOALLLN
TOV UETPNCEMV KATL TOL GMHaiveL OTL 1] LEYOAN adENGN TNG TLKVOTNTOG 00NYEl OF
QTOTEAECUOTO YVOOTE PE GOALUA OVTIOTOLXO TOV Tpoceyyicewy ue trilateration.

e  Emumléov dev pag evdiapépovv ovte 1 Béon tov beacons ovte n mocodTNTé TOVG. 0L TO
trilateration amattovvron tpio beacons kat dedopévmv Twv Bécedv Tovg ooV TEPIPAALOVTA
Y®po vroroyiletan 1 extipnon tng B€ong Tov xpNoTn. XN dKN pag TEPinT®ON amd kae
0éon Tov mAéypotog petpdpue ta RSSI and ke beacon otov mepiBaliovia ympo Kot
OO0 KEVOLLE AVTEC TIG LETPNGEIC MGTE VO TIC GLYKPIVOLE OPYOTEPQ UE TIG LETPTOELS TTOV
avaAoyobv otnV Tpérovca BEGT ToL XPNoTN KAl £TCL VO TPOGOI0PIGOVLLE TTO10G gival O
KovTIvoTEPOG KOUPOG Kol v vtoBécovie 6Tt kel BpiokeTal o ypnom™C.

"Etot kataAnEape oty dnpovpyio evog TAEYLOTOS TOV 01 OOGTAGELS TV KOUP@V elvar Eva PETpo
OTIG TEPIOCOTEPEG TEPIMTMOGELS, EVD G€ AALEG givarl evauiot. Ot S10Qopomoincn TV AToGTAGE®DY
glval oxed106TIKN ETAOYT £TCL MOTE EPAPUOYN VO EIVOL TTLO ETOLUN Y10 GEVAPLOL TTPOY LATIKOD
KOGOL OOV 01 aoaTdoel dev Ba eivon mavta ioeg. Onwg Ba dovpe Kot 6TO KEQPAAULO TNG
mAonynong, oxedialovue v viomoinon evoc adyopibuov Dijkstra, avti kémolo GAhov aAyopibupov
tomov DFS/BFS mov Oa pag £8ive koldtepn molvmhokdtnta aAld Oa amoitovos i6ec amootdoelg
peta&d tov koppov.

Mopoakdte uropsite va dgite TV AVOTOPAGTACT] TOV TAEYUATOS TAV® OO TV KATOWT TOL YDPOL
OGS aiveTal otV avtiotoyn 006vn ¢ epappoyns poc. Na onueimbel 6t n oyedioon tov
KOUPV yivetar cuvapTNoloKd pe BAGT TIC GUVTETAYUEVEG TV KOUP®V TToL £xovv amobnkevtel otn
Baon dedopévav.
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"Exovtag opioel Tig 0éce1g TV kOpPov ot fdor, LTopodiE Vo TPoY®mPNCOVUE 0TIG HETpNoets. [a
v enitevén tov 6tdYoL Ba TpochEcov e 610 VEEG SPaoTNPLOTNTEG OTT®G EIOALE KO GTO YAPTN
oBovmv g epapuoynG.

Y1 dpaotmprotnra “Alcta Metpricewv” oxedidlovue pio RecyclerView, pio kAdon mov enekteivet
mv khaon ViewGroup kot viorotei tig dtompocmneieg ScrollingView, NestedScrollingChild2. "Etot
UTOPOVLE VO TOPOVGIAGOVLE LE KOUWO TPOTTO TO OMOTEAECLOTA TTOV PEPVOVLE OO T Ao
dedopévav 660 Kt v ivot avTd.

Tnv dpactnprottd pog Ha cuvodevoovy N kAdon NodeListAdapter, mov ektelel v kAon tov
dedopévmv amd tn Paor kot avabitetl kGbe pétpnon oe éva ototyeio g Alotac, kat To. Xml apyeio
content_main kot recyclervuew_item, ov opilovv tov tpdmo 6yediacng Tov oTolyeimv TG MoTog
Ko g Alotog avtng kabeavtg oto Ul.
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Téhog ot Spaoctnpotnta “IlpocHBnkn Néag Métpnong” enttpémovpe 6To ¥pNon va emAéEel Tov
KOpPo Yo Tov omoio TpocOéterl T pétpnon. Enerta péom evog kovumiod, ekkivel 1 drodikacio g
HeTpnoNG.

e ot TNV SpaCTNPIOTNTO EVEPYOTOLOVLLE TIG AELTOVPYIEG EIGAUYWOYNG OESOUEVOV OTMG
TEPLYPAPN KAV VOPITEPQ, Kol £TCL EXLTPEMOVUE TH AW TaKETOV 0o Ta beacons otov mepiBaiiovia
x®po. Aopfdvovpe OLeg TIG HETPNGELS TOL XPEICONAOTE Kot EAEYYoVpE oV ovTéG eivan NUll dmAadn
av dev Bpébnke kavéva beacon oy meployn). Xty TEPITTOOT OVTH ETGTPEPOVUE AVALOYO UNVOLLAL
010 ypnotn. Edv n Aota dev eivarl doglo TOTE EMGTPEPOLLLE TIC TILES TOV LETPTCEDV GTIV
Tponyovpevn dpactnprotnta mg Context kot exeivn pe avtég Tig TIHES dnpovpyel Eva véo
oTtyuotumo ¢ KAdong Node kot to pocbitel ot Pdon dedouévav 6Tov avticToryo Tivoka,
YPNOUOTOIDOVTOG HeBOSOVE TOV OPIcALE GTO AVTIoTOLYXO repository.

35



Y1iypotofétnon

Mo v otrypatoBémnon oty epappoyn pag amottobviot SVo dESoUEVaL
e H tpéyovca pHéTpnon mov TPAYLATOTOLEITAL OO T GUCKELT GE TPAYUATIKO YPOVO KOl Lo
EMOTPEQEL £va oTtydTumo ¢ KAGong Node pe default id 99, kot apopd oty Tpéyovca
B¢om tov ypno.
e Kot 1o cUvoro TV petpricemv mov xovv tponyndel kot Ppickovral amobnkevuéves oTov
nivaxa node_table ¢ Baong dedopévav.

To6c0 1 ottypotobénon 660 Kat 1 TAONYNoN Elvat AEITOVPYIES TOV TPAYUATOTOLOVVTOL GTIV
dpaotnprotnto [Thonynong. Zyetikd pe v otiyuatofétnon ol ovaykeg pag eivol avaloyeg pe v
dpaotnpromta [lpocOning Néag Métpnonc.

Xpealdpoote vo, avoi&ovue TNV ETKOWOVIN UE TIC CVOKELEG DEAacoNs emTPEmTOVTOG GTNV EQPOPLOYN
nog va ypnotpomomaost to Bluetooth g kivntg cvokevng kat Onmg TePLypaYOUE GTO KEQAAOLO TNG
Elcaymyng Agdopévav, opilovpe pio véa teproyn BeaconRegion mov Oa avayvmpilet ta beacons
pog Ko évov véo beaconManager.

‘Emtetta Stopopp@voue To, 0e60UEVA LOG DOTE VO TO PEPOVLLE GTN GMOGTH GEPA. AvTO TO
KOTapEPVOLUE Ue ypnom piag doung Switch 6mov ypnoponotovpe ) pébodo getMinor kot
avtiotoyiCovpe Tig moodtnTeg computeAccuracy tov kabe beacon og avticToleg TOMIKEG
petafintéc. Téhog dnpovpyodue véo otryudtumo g khdong Node pe default id 99 ko tig
TOPOTOVO PETPNOELS. 'ETol KataAnyovpe He £va OVTIKEIILEVO TOV TEPTYPAPEL TV BEGM TOL YPNoTN
og k60 otryun, kabmg n uébodog onBeaconsDiscovered emotpipet Aiota pe beacons mov
OVOKOADTTEL PE GLYVOTNTO EVOG devTEPOAETTOL. ATtO K(OE vEQ AioTa Taipvovpe éva vEO avTiKeipevo
7OV TEPLYPAPEL TN oM.

Y1 ovvéyela tepvape to Node g tpéxovcag Béong oe pio cuvaptnomn mov vroAoyilel Tov
KkovtivoTtepo kOuPo. Onwg meptypdyope Kot 6t ohvoyn, violoyilovpe TV andeTacT TOV
HETPNOE®V TNG TPEYOVOAS BEong and Tig petpnoelg kabe aviikeipévov Node mov vrapyet otn Pdaon
0€d0UEVOV GTOV aVTioTOYO TivaKa. AVt 1 ardoTact opileTal OO [E TV KAPTEGIOVT OTOCTAOT,
dAadn wg ™ pila Tov abpoicuatoc TV SPopmdY TOV peETpicemv ava beacon vyopévev oto
TETPAY®VO.

Mopoakdte propeite va dgite TV AvVOTOPAGTACT) TNG OTIYUATOOETNONC OTTMG VTN PaiveTal 6TV
avtiotoryn 006vN TG EPUPLOYNG LOG.

36



D O p QO O 4 0 10:51 AM

< thesis-v0.1

CALIBRATIONS

[
|

|
1

LD

Y70 CUYKEKPIUEVO GTIYHOTLTO TNG EPAPLOYNG, O ¥PNOTNG evTomileTon ot B€on 2, dnAadn ot
LLETPNOELG Y10. TNV TPEYOVOO BECT TAV TO KOVTA OE LETPTGELG TOV AVOAOYODV GTOV KOUPO 2.
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ITAonynon
H Aertovpyia mhonynong ekteleitarl otnv dpacTnplOTNTO TAOTYNONG OTTMG KOt 1) Agttovpyiol
otrypotofémnong.

"Exovtag oAokAnpdoel ) ottypatofénon Exovpe TAEOV TNV apyikt| pog B€om yo TNV TAONYNo Kot
00PUAMG GTO GEVAPLO TTOL VAOTO0VLE Yvopilovue TavTa Kot TV TeMKR 0Eon-010)0. Omwmg
eaiveral kot oto TAEYpa KOouPov 1 €£0dog ival o kouPog 5.

I'vopilovtag to mapandve amopévouy 600 TPAYUATE, Yo, THV DAOTOINoT TG oxediaong:

e No YV®GTOTOMGOLE TO GUVOLO TOV KOUP®V Hog 6TV Epappoyn dniadn va Ppodue Evay
TPOTO Vo TEPLYphyov e TIS BEcelg TV kKOUPoV Kot TS oyéoels peta&d Tovg, dnAadn av
ovvdEovTal 000 KOUPOL Kot TOGN Eival 1) ATOCGTOCT) AVAUESA TOVG. AVTO Ba TO KOTOPEPOLLLE
OVOTOPLOTAOVTOS TOVG KOUPOVE HOG O LEAN EVOG YPAPOL Kot 0pilovTag TIG aKUEG TTOV
TEPLYPAPOLY TN cHVOEST] HETAED 6V0 KOUPOV Kot TNV andGTAGT] TOVG,.

e No vToAoYiGOVUE TO GLVTOUATEPO LOVOTATL OO TNV apetnpia mpog v ££0d0,
vAomoLOVTOC TV 0Aydp1Buo tov Dijkstra.

[N 10 TpdTO PEPOC TPOGHETOVIE VEEG KAAGELG TTOL TTEPLYPAUPOLV TIG EVVOLEC TNG KOPLOTG, TNG
KNG, KoL TOL Ypaeov. 'Etct £xovpe:

e VerteX, kAdon mov opiletar omd amd Eva ovayvoploTikd id Kot I GLVTETAYIEVES X KoL Y
OV TEPLYPAPOLY T BECT TNG KOPLPTG GTO XAPTT.

e Edge, khdon mov opiletar amd éva avayvoplotiko id, Eva Vertex apetnpiag, £va Vertex
TPOOPIGLOV Kot TO BAPOG TNG OKLUNG TTOV AVIUTPOCSMOTEVEL TV AIOSTACT LETAED TV dVO
KOPLO®V.

e Graph, kAdon mov opiletor omd pio Aiota oviikelévav tomov Vertex kot pio AMoto
avtikelpévoy tonov Edge.

"Etot katd v exkivnon g dpactnprotntog [ionynong kot poAig éxovpe mopet and ™ Pdon
dEBOUEVDV TIG CLVTETAYIEVEG TOV KOUPwV pog and tov wivako coordinates_table, apyicomotovpe to
vphoo pog. ‘Etot mpocBétovpe apyukd Tig Kopueig pe fdon tov mivaka g Pdong dedopévmv o pia
AMota, Kot 6T cuvEKELn TPochEToVE TIg aKUES, OOV eleic opilovpe TIC SuVATEG OLUOPOUES KOl TIC
0TOCTACELS OTMC EXOVLLE PUETPTOEL GTO PLGIKO YDPO, o€ pia dgvTepn Alota. TELog dnovpyov e T0
otrydTumo g kKAdong Graph pe tig 800 Aloteg cov dpiopa.

T 1o ded1EPO PEPOG, VAOTOOVUE TOV aAyOpBpo Tov Dijkstra mg pio véa kAdon mov Oa mepiéyet
OAeg TG amatoveveg Aettovpyiec. ‘Etot éxovpe v khaon DijkstraAlgorithm wov €yet cav dpiopa
éva avtikeipevo tomov Graph kot and avtd opilet Tig private petafintéc mov apopoiv Tig Aioteg
TOV KOPLPDOV KOl TOV KLLMDV,

H ypnion tov aAyopiBuov yivetotl og dvo otddio:

o TIpdto kadovpe v pébodo DijkstraAlgorithm.execute pe 6piopa Tov kOuPo g Tpéxovcag
0éong dmwg avtdg €xel Tpoadiopiotel and v otrypatofétnon mov xel Tponyndel. Avti
uébodoc Ba extedéoetl OAa To fripata evog adyopibuov Dijkstra kot 8o vrodoyicel yepicet
&vay TVOKQ, OTOGTAGEDV UE TIG EMAYIGTES TIUEC OTOGTOONG TTOL OVAA0YODY GTOV KOWUPO
exKivnong mpog kabe dAlo cuvekTikd KOUPO TOL YPAPOL.

e Ko énerta kokovpue v pébodo DijkstraAlgorithm.getPath pe 6piopo tov koppo-ct6y0,
otV mepintmon pag tov koppo 5. H pébodoc avtn Ba vroloyicel To GUVTOUOTEPO LOVOTATL
0o ToV KOUPO apETNPIOG TPOG TOV TEAKO KOUPO a&loToIdVTOS TOV TIVOKO OTOCTACE®DY
7OV €YEL VITOAOYIOTEL TPOTYOLUEVOC. To amotélecpa Epyetal oTn LopP CLUVOESEUEVNC
Motog LinkedList kot o amofnkedovue pe o€ pio Tomiky HeTaff ANt ©¢ T0 EMAEYUEVO
HovoTdrTL.
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"Eovtag T0 GUVTOUOTEPO LOVOTATL, OAOKANPMVETUL TO VITOAOYIGTIKO UEPOG TNG dPUGTNPLOTITOG
[Thonynong kot amopével Hovaya 1 avomepAcTacT) aVToV 6TV 086V

Oa UToPOVCOLE VO, ATOPVYOLUE TNV TANPN VAOTOINoT Tov aAyopibuov tov Dijkstra agov oto
oeVAPLO Lo OEV EVOLOPEPOLAOTE Y10, OAES TIG AMOGTAGELS Kot OA TO. LovoTdTia. Bo propovHGae vo
VAOTOGOLLE Pl TapaAloyn ToV ahyopiBuov 6mov Bo vroioyilovpe poviya TV ardcTOoT OTd
Tov KOuPo 5, émov Bpicketarl n ££0d0¢ TOL YDOPOL.

Q61660 Y10 LOyovg TANPOTNTAG Kol KpiOnKe GKOTUO VO Yivel TAPNG VAOTOINGT GE TEPITTMGT TOL
0ALGEEL O OKOTIOG TNG EQOPHOYNG OTO HEALOV.

Mopoakdte uropeite va 6gite TNV AvoTApACTOOT) TNG TAONYNONG OTT®G OVTH QAIVETAL GTIV
avtioToyyn 006vn TG EPUPLOYNS LOG.
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270 GUYKEKPLUEVO OTIYHOTUTO €YEL Yivel atiypatofétnon kot 1 0éon €yl vtoloyiotel Kovtd GTov
kopPo 16. 'Encita 1 epappoyn vmohoyilel OAeg T1g amootdoelg amd Tov kOpPo 16 Tpog Toug dAAOLGS
Koppovg ko Cntd amd tov Dijkstra to cuvtoudtepo povomdtt Tpog tov kKopPo 5, mv £€0do.
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Yyeoiaon oty O00v

H oyediaon oty 006vn yiverar péow g kAdong DrawView nov enekteivel Ty khaon View. Kopio
YOPOUKTNPLOTIKO VTG TNG KAGo™NG ivarl ) cuvdptnon onDraw mov Aapfavel og dpiopa Evav kapPa.
Kévovtag override tnv cuvéptnomn onDraw mov gvBivetat yia ) oyediacn oty 006vn, Exovpe
duvatodTTa Vo oXEOLAGOVLE TOVG KOUBOLS, TO OTiYLO KOl TO LOVOTTATL [LOg.

Kotd v anoitodpevn dodikacio dSnUovpyode VEEG UTOYIEC O1 OTTOlEG ival OTIYOTVTIO TNG
KAGomng Paint kat opilovv xopakTnploTikd 0T®s T0 YpOU 1 TO TaY0G TG Xapaéng kabmg Kot To
péyebog TV YapaKTNP®V, EPOGOV 1| UTOYIH YPAPEL KATOL0 YPOULOTOCEPAL.

IV €QapuoYn pog xpnotpomotovpe v kKhdon DrawView kat tov kopfd g yio va oyedidcovps
OA0VG TOVG KOUPOVG, Gav KOKAOVG UE Kelevo Péaa Tovg, kKabd¢ Kat To otiyua tng BEong tov ypnot
OALG KOl TO TTPOTEIVOUEVO LLOVOTTATL.

Méocw g dpactnpiotnte [TAonynong mapatnpovpe To. SESOUEVA TOV LOG EVOLUPEPOLY Kot OTAV
OAAGEOLY O1 TYEC TOLG EVIUEPDOVOVUE TOV KaUPE pécm cuvaptioewmy Setters mov adialovv Tic
private tipuég mov ypnoonotei o kapPac. ‘Exsita kolovpe t cuvaptmon g drawView invalidate()
7oL avoiel otny KAdon View kot evypepovel to Ulthread 6t m vdpyovoa kotdotaon oto Ul dev
elvar TAéov Eyxupn. 'Etot to Ul avavedvetat kot ot aAlayég oyedidlovtal atny 006v.
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Ylomoinon E@appoync
Bdon Agoopéveov

Databases

KX\don NodeRoomDatabase

H A don NodeRoomDatabase eivau pio agnpnuévn khdon kot amoteAel Ty apetnpia g Pdong
dedopévav pag pe  ypnon g Pipriodnkne Room. 'Etot apyucd wmwopodue vo mopoatnpioovue 0Tl
éyel onuewwbel pe @Database kot dimha opifovran ot Tivakeg Tov mepLEyovTaL ot Paon ®g
ovtotnteg. Avtég eivar n kKAdomn Node kot n kAdomn Coordinate.

211 GLVEYELD LITOPOVLE VO SOVUE OTL GE LT TNV KAdom opiletal To povadikd oTiytOTLTTO TNG
Baong dedoUEVOV TTOL TTEPLYPAPETOL GE QLTI TNV KAGGON. AVTO OTWC £XOVE 1O TAPOVCIAGEL KATA
TOV GYESAGUO TNG EPAPUOYNS, TO KATAPEPVOLUE LE EQapPUOYT TOL povtélov Singleton,
eEaocparifovtog 6Tt vITapyEL pLovaya Eva oTryidTLTTO TNG BAong dedouévmv.

‘Eneita opilovpe ™ ovvdptnon PopulateDbAsync, mov enekteivel tnv kAdon AsyncTask ue mv
omoia TETVYAIVOLLE TO YEUIOUA TNG fAoNG dedOUEVOV KATA TNV eKKivion TG epappoyns. Emumiéov
eneldn eivor acvyypovn depyacio aparpodue Bapog amd 10 KeVIPKO voroytotiko thread. Méoa
oTNV KAGGN GLVOEOLLE TO OTIYUIOTLTTO TNG Bdomg dedopévav pag Le Tig dtampoomrneieg Dao mov
apopovv otovg mivakeg towv Node kot twv Coordinate aviikelpévaoy pog.

Téhog, otn cvvaptnon dolnBackground tnv omoia kévovue @Override, apytkd dtoypapovue OAa TO
avTIKEiLEVa TOV Tivako avTikelpévey tonov Coordinate kot ot cvvéyelo TPooBETOVLE TIG
GUVTETAYUEVEG TOV KOUB®V OV avijKouV 6TO TAEYLO TOV KOUPWOV TOV YDPOL UG, OTMG TIG £YOVUE
UETPNOEL GTOV TPOYUATIKO YDPO, O¢ vEQ avTikeipeva tomov Coordinate.

Kdatt avtiotoryo dev cupuPaivel yio Tov mivaKo T@V OVIIKEILEVOV TOTOL 0pOD Ol LETPNGELS TTOL
yivovtot amd Tovg KOpuPoug Tpoctifevtal amd Tov ypfoTh.

Ovtotnteg Baong Agdopévav

KA\don Node

H «hdom Node aroterei pio ovidtnta g Pdong dedopévav kot onueimveral pe @Entity mwov
axoAovOeitor and 1o dGvoua oL divovue otov mivaka ¢ Baong dedopévav. AkolovBovv ot private
UETOPANTES TG KAGONG TTOL amoTeELODY 0VGLOGTIKA TG 6THAEG ToL Tivaka hode_table. Exovue
onuewwcel pe @PrimaryKey to mpmtedov kA1 Tov Tivaka To 0moio emiong yivetal auto-generate
ko pe @NonNull t petapinty mNumber mov anotelel To avayvmpiotikod ototyeio Yo v Kabe
UETPTON Kal GLVETMG Ogv pmopei va eivor null.

Axolovbei o constructor wov opilel TIC OTAUTOVUEVEG TOPAUETPOVS KOTA TN dNULOVPYio, EVOS VEOL
oTtypoToumov g KAdong Node.

Téhog éxovue Tovg amattovpevoug public getters ko setters mov pog entpénovv Tpdofaoct 6TIg
TG TV private petafintov evog avtikepévov tomov Node.
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K\d&on Coordinate

H «\don Coordinate amotelel Tnv devtepn oviotnTa TG PAoNG OESOUEVOV KOl GNUEIDVETOL LE
@Entity mov akoAovbeitat and To dvopa Tov divovpe 6Tov Tivaka TG Bhong dedopuévav.
AxolovBovv o1 private petafAntég g KAGONE TOL ATOTEAOVY OVGLOGTIKA THG GTHAES TOL TIVOKOL
coordinate_table. Exovpe onpeidost pe @PrimaryKey to mpotedov KAES1 ToV Tivaka Tov amoTeAel
KO TO OVOYVOPIGTIKO Ui0G GUVTETAYUEVTG.

Axolovbei o constructor mov opilet TIC ATOUTOVUEVEG TAPAUETPOVGS KOTA TN dnovpyia evOg VEOL
otypotomov ™G kKhaong Coordinate.

Télog €xovpe Tovg amattovpevovg public getters kau setters mov pag emtpémovy Tpdoacn oTic
TWEG TV private petofintdv evog avtikelpévov tomov Coordinate.

DAOs

Awmpoconeio NodeDao

H dwmpocwneio NodeDao amotekel Eva aviikeipevo mpocPaong dedopévmv mov oyetiletor pe tov
wivaka node_table kou ta avtikeipeva tomov Node. Onwg opiletar amo ) Pipiiodnkn Room, éxovue
onuewwocel v dampocwneia e @Dao.

O porog twv Dao ivar va emitelotv Tig Asttovpyieg CRUD g Bdong dedopévav. Etot éxovpe:

e 1 péBodo insert mov onueidveton pe @Insert kot déyetan ®g OPIGHO EVOL AVTIKEILEVO TOTOV
Node kot 1 Room avolappaver tnv mpocdnkn tov véou aviikepévov tornov Node otov
wivaka node_table g Baong dedopévav.

e Tn uébodo deleteAll mov onpeidverar pe @Query("DELETE FROM node_table") ka1 n
Room avodappavet tnv dtaypagn OA®V TV avTIKEIEVDY and Tov mivako node_table.

e Ko pébodo getAlINodes mov onueidverar pe @Query("SELECT * from node_table
ORDER BY mid ASC") ko1 1 Room gmiotpépet £va avtikeipevo tomov
LiveData<List<Node>> mov ovclootikd nepiéyet pio AMiota pe OAa To avIIKEIpEVL TOV
nivaka node_table aAld péoa o éva mapatnpiolpo aviikeipevo tomov LiveData.

Awmpoconeio. CoordinateDao

H danpocwneio CoordinateDao amote)el £va avtikeipevo tpdoBaong dedopévov mov oyetiletal pe
tov mivaka coordinate_table kot ta avtikeipeva tomov Coordinate. Onmg opileton amnd
BiproBnkn Room, £yovpe onpewwoet tnv dampocwneio pe @Dao.

O polog twv Dao eivar va emitelotv Tig Aettovpyieg CRUD g Bdong dedopévav. ‘Etot éxovpe:

e TN pébodo insert Tov onueidveTor pe @INsert kot S&xeTol MG OPIGLLOL VO, AVTIKEILEVO TOTTOV
Coordinate ka1 Room avelapfdvel Tnv tpocbnikn Tov vEoy aVTIKEUEVOD TOTOL
Coordinate otov mivaxa coordinate_table g Baomng dedopévav.

e Tn pébodo deleteAll mov onpewwverar pe @Query("DELETE FROM coordinate_table") o
n Room avolappdver v dtaypagn OA®V TOV AVTIKEWEVOY od TOV TIVOKQ
coordinate_table.

o Ko pébodo getAllCoordinates mov onpeidveron pe @Query("SELECT * from
coordinate_table ORDER BY mld ASC") ka1t 1 Room emiotpépet éva aviikeipevo THmov
LiveData<List<Coordinate>> mov ovcilactikd nepiéyet pio AMioto pe OAo ta avTiKeipeva Tov
nivaka coordinate_table aAAd péoa og Eva mapatnproipo avrikeipevo tomov LiveData.
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Repositories

KA\d&on NodeRepository

H xAdon NodeRepository anotelel pio ovtomra n omoio ektedet T1 peBdS0VE TOV OVTIGTO(OL
DAOQ. Etot apyikd og outh TNV KAGoN PAETOVLE TOV EVTOTIGUO TOL GTLYOTLITOV TG PAGTC
dedopévov péom g nebodov getDatabase mov vAomotei kat T Aoy Tov povtédov Singleton.

21N GUVEXELN HECH TOV GTIYOTOTOV NG Bdong maipvovpe To nodeDao kot to cuvdéovpe e T
tomikn petaPfAnti tomov NodeDao kot amd ovtd maipvovpe Kot To amotédespa g Hebddov
getAllNodes(). Avtd anobnkedetal oty Tomiky petafint torov LiveData<List<Node>> ko1
dnuovpyodpe kat €va, getter yuo tn cvykekpuévn Aota.

Télog viomolobpe v kAo insertAsyncTask mov enektei tnv KAdon AsyncTask kot pog enttpénet
va, ktedéoovpe v péBodo insert tov DAO og cuvapton dolnBackground agaipdvrog Bépog amd
10 KVOp1o thread.

K\aon CoordinateRepository

H xAdon CoordinateRepository amoteAei pio ovtotnto 1 omoio, ektedel Tig ueb6d0vG TOV
avtiotoryov DAO. 'Etot apyikd og autr TV KAGoT PAETOVILE TOV EVIOTIGHO TOV GTIYLOTUTOL TNG
Bdong dedopévav pécm g nebddov getDatabase mov viomotel kot T Aoyikn TOv HoVTELOL
Singleton.

1N GLVEXELN LECH TOV GTIYOTOTOV TG Bdong maipvovpe To coordinateDao kot to cuvdéovpe pe
v Tomikn petofAnth tomov CoordinateDao kot amd avtd TaipvovE Kot TO OTOTELEG O, TNG
uebodov getAllCoordinates(). Avto amobnkedetar oty TomKn petafAnty THIoL
LiveData<List<Coordinate>> kot dnpovpyodue kot éva. getter yio tn ovykekpiuévn Mota.

Téhog vAiomolovue TV KAGom insertAsyncTask mov enektei tnv khdon AsyncTask kot pog enttpénet

vo gkteléoovpe v uéBodo insert tov DAO oe cuvaptnon doinBackground agatpmdvtog Bépog amd
T0 KOp1o thread.
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Meta@opd Agdoopévov
ViewModels

KX\don NodeViewModel

H «\éon NodeViewModel omotehei to povadikd ViewModel g spoppoync pac. Iapatnpodpe 6t
10 ViewModel pag dtotnpei dikd tov otrypdtuma tov dvo repositories, NodeRepository kot
CoordinateRepository. ITapdiinia diatnpei Kot 600 SIKEG TOL HETOPANTES TOTOV
LiveData<List<Node>> ko LiveData<List<Coordinate>> mov npoxdmrovv and ta 600 ToPuTaved
repositories mov mePEoLvV 6TIg KAAGEIS TOVG T AVTIOTOLYO GTOLYED.

"Etot xpnoponoimvog Toug getters mov éxovpe opicel oo repositories yivetar avabeon Tiudv otig
dvo petaPfintéc tomov LiveData. Me ) ogipd tov 10 ViewModel pog mapéyet getters yio to 00

ot ototyeia.

Téhog o ViewModel pog viomotei tig d0o pebddovg insert, pio yio Node o pia yio. Coordinate,
péom tmv ueBddwv insert ov £xovv vAomomBel ota avtictoly o repositories.
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ApaoTnproTnTEg

K\daon MainActivity

H «\don MainActivity amotelei TNV apyik Lo dpaGTNPLOTHTA KO GUVETMOG TNV 0PIkt 08dvn Tov
Ba det 0 ypnotng 6tav avoifel Tnv epapuoy.

Apykd, 01mg kot o€ kKGO dpactnpiomra, oty cvvdptnor onCreate cuvdéovpe TNV dpacTnPLOTTA
nog pe to avtiotoryo apyeio Xml wov givar vaedBuvo yia to otoryeia Tov gpeovifovrar otny 086vn
T0V Ypnot. H dpaotnpiotnta MainActivity cuvdéeton pe to apyeio activity _main.xml.

EmumAéov cuvdéovpie TIC TOMKEG LETABANTES TOV QLPOPOVY OVO KOVUTIE, LLE TOL VO KOVUTLA TTOV
avagépovrar oto Xml, to bnToCalibration kot to bnToNavigation.

Onmg VTOSEIKVVEL KO 1) OVOOGTO TOVE, T KOVUTLE 00 Td, e To mhtnud toug Eexvave éva véo Intent
7oL eKKvel pia véa dpactnpiotnta. To bnToCalibration Oa pag 0dnynoet oty dpactnplotTnTa
Koupov evéd o bnToNavigation 6a pag odnynoet ot dpactmpiotnte IThorynong.

K\aon CalibrationActivity

H «hdom CalibrationActivity armotelei tnv dpactnprotnta Koppwv kot o avt o xpnotng-
Sl eploTnG Pmopet va 8gL TNV KATOWYT TOV YMPOL KOl TO TAEYLO TOV KOUP®V GYEOOGUEVO VD
omd auTnv.

Apywcd, OTmG Kot og KaBe dpactnpotnta, 6Ty cuvaptnon onCreate cuvocovpe TV dpacTnPOTTA
oG pe o avtiotoryo apyeio Xml mwov givar veevBuvvo ya ta ototyeio Tov gupaviCovrar oty 086vn
tov ypnotn. H dpactnpiomto CalibrationActivity cuvééetar pe to apyeio activity _calibration.xml.

"Eneita cuvécovpe to custom View mov éxovue coumepthafet oto Xml pe v tomikn petofAnt
tomov DrawNodesView, péom tov id tov “dvDrawNodes”. To {610 kKGvovpe Kot Y10 TO KOV TOV
xml pe id bnToNodeList. Onmg vrodetcviet kot 1 ovopacio tov, To kovpri bnToNodeList pog
odnyel oty dpaoctnpomta e Alotag Metpricewv.

TéLog o€ ot T dpactnproTTo KaAoHuE Yo Tpdt @opd to ViewModel pag to onoio evtomiCovpe
uéow g kAaong ViewModelProviders. And 1o NodeViewModel {ntapue t Aiota pe tig
GUVTETAYUEVEG TOV KOUPOV Kot TIC Tapatnpodue. 'Etotr uoig épbovv amd tn Pdon, yxpnoipuonoodue
tov setter tng DrawNodesView kot tepvae ) Aioto oto custom View. OhokAnpdvoupe
dwadikacio kokdvtog v pébodo invalidate() e DraNodesView dhote va evipep®GOVUE TO
Ulthread 611 n 006vn dev givar mAéov £ykvpn Kot Tpénel va Ty oyedidost Eava.

KAdomn NodeListActivity

H «hdon NodeListActivity anotelel t dpaotnprotnra e Aiotag Metprioemv. Ed® o ypiotng
BAémer pio Alota oo ta avrikeipeva Node, 6mog avtd Epyovtat amd ™ PaoT Sed0UEVOV HEGH TOV
NodeViewModel.

Apyikd, 6nog Kot o€ kdbe dpactnprotnTa, oty cuvdptnon onCreate Guvdéovpe TV SpacTNPLOTNTA
pog pe to avtiotoryo apyeio Xml wov givatl veevbuvo yia o otorygio Tov gpovifovral oTny 006vn
tov ypnotn. H dpactnpiomto NodeListActivity cuvdéetan pe to apyeio activity _node_list.xml.

EmumAéov oto Xml avtic g dpactnprotnta £xovpe pia View tomov RecyclerView kot évo kovumi
FloatingActionButton. Opota pe mpv cuvogovpe To ototyeio ovtd Tov XMl pe Tig Tomikég
petapAntég péom tov id tovg, recyclerview xan fab.

46



To xovpuni fab pag odnyei oty dpactnpromro Ipocbnkng Néag Métpnonc.

Emniong dnuovpyodue éva otrypudtumo g khaong NodeListAdapter kot to cuvoéovpe pe T
recyclerView péow tov setter tng.

Ye ot ™ dpaotnprotnta Kelovpe Eava to ViewModel pog to omoio evromiCovpe péom g
KAdong ViewModelProviders. Ané to NodeViewModel {ntépe ) Alota pe T LETPYOEIS GTOVG
KOpPovg Ko Tig mapotnpovpe. ‘Etol poiig Epbouvv amd ) Bdom, ypnoiorolovpe tov Setter g
NodelistAdapter kot mepvape ) Aiota oto View recyclerView. Ano exein recyclerView 6o
mpocBéoet éva €va Ta avTIKEILEVA TNG AMOTOG TV HETPNGE®V 6TN Aot Tov PAETEL O ¥PNOTNG OTNV
006vn Tov.

Téhog, £xovpe ) cvvaptnon onActivityResult mov gléyyel to amotéleopa g eLOUEVNG
dpaotnprotnrag, NewNodeActivity, kottdviog Tov Kmdikd Tov eMGTPEPEL 1| dpacTnPLOTNTO UOAC
ohokAnpwbei. Edv to resultCode givar RESULT_OK, téte amd to Context tov Intent maipvet tig
VEEC LETPNOELG KoL dNpovpyel éva véo otrypoturo g khaong Node, to omoio ot cuvéyeto
npocbétel otov avtiotoryo wivaka node_table g Pdong dedopévav uéowm g uebBddov insert tov
nepiéxet o NodeViewModel.

KAidon NewNodeActivity

H «\don NewNodeActivity aroterei t dpactnpiotnta [TpocdHnkng Néag Métpnong. Ed® o
¥PNOTNG Urmopel va Tpocbécet pio véa puétpnomn ot Paon dedopévav.

Apycd, OTmG Kot og KaBe dpactnplotnta, 6Ty cuvaptnon onCreate cuvocovpe TV dpacTnPOTTA
pog pe to avtiotoryo apysio Xml wov givat vevBovvo yia o orotyeio mov eueavifovtat oTnv 006vn
tov ypiotn. H dpactnpiomnto NewNodeActivity cuvdéetar pe to apyeio activity_new_node.xml.

Y& avth TN dpaoTnPLOTTe. S0LAEHOVUE UE TIC LETPTIGEIS TmV beacons ontdte opilovpe £va véo region
tomov BeaconRegion mov mepiopilel v aviyvevon tng cuokevng pag yo beacons pe éva
ovykekpévo UUID.

Eniong opilovpue évav véo otrypiodtuno g kKAdong BeaconManager kot pésm ovtov
ypnoyonolobe T cuvaptnon onBeaconsDiscovered mov emotpépet pio AMoTto pe Ta avTiKeipeva
TOmov Beacon mov evtomiotnkov pe fdon toug teplopiopode mov opilet to region uac. Exel
BAénovpe 0T maipvovpe v pétpnon RSSI tov amd kébe beacon kat o avtiotoyilovue o€
UETAPANTEG e GLYKEKPIUEVT oEPd. AVTh gival 1 oelpd pe TNV ontoio BEAoVLE VO SDGOVUE TIg
UETPNOELG G Opiopata Tov VEOL avtikelpnévov tomov Node mov Ba tposbicovue otn Baon.

Eniong éyovpe éva otoryeio Spinner oto xml pag, pe id spinnerl, to omoio givar mepiéyet 6ra ta. id
TOV KOUPOV dote vo emAéEel 0 ypNot Yo ooy KOpPo Oa exterécel T HéTpnon.

EmumAéov cuvdéovpe to kovpni tov Xml pe v tomkn petofint péowm tov id tov, bnCalibrate. Mg
TO TOTNO TOV Kovumov dnutovpyeiton éva véo Intent kai, epdoov M Aota tmv beacons mwov
avakKoAVEOnKav oty Teployn dev etvan ddeta, Tpocshitovpe ato Context tov Intent tnv T tov
spinnerl kot ti¢ petpioeig RSSI pe v embount cepd. Avtd teppatilel kot tnv dpactmpiotnTa,
UETAQEPOVTAC TO YPNOTN Tio® 61N dpactnpiotnta ¢ Alotac Metpiioewy 6mov Ba det T véa
pétpnon, epodcov to resultCode frav Oetiko.

KAdaon NavigationActivity

H tedevtaio kAdon avthg e evotmtog eivar n NavigationActivity kot anotelel ™ dpactnpoTnta
[Monynone.
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Apycd, OT®G Kol o€ KABe dpactnplotnta, 6Ty cuvaptnon onCreate cuvocovpe v dpacTnPOTNTA
1o e to avtiotoryo apyeio Xml mwov givar veevBuvo ya ta oTotyEia oL gpeaviovtatl oty 006vn
T0V xpriom. H dpaotnpiotnta NavigationActivity cuvdéeton pe to apyeio activity _navigation.xml.

"Enerto cuvdéovpe To custom View mov £xovpe ovpmepthapet 6to Xml pe v tomkn petafint
tomov DrawView, péom tov id tov “dvNodes™.

Ye ot ™ dpaotnprotnta kKolovpe Eava to ViewModel pog to omoio evtomiovpe péom g
K\dong ViewModelProviders. Ané to NodeViewModel {ntape, apyikd, T Mota pe Tic LETPIOELS
0TOoVG KOUPoVC Kot TG mapatnpovue. 'Etot pokig €pBovv ta dedopéva amod T fAon, avoveDVOLE
Vv tomkn petafinth tomov List nodeList pe ta dedopéva g Paong. Amd To NodeViewModel
emiong {ntdpe ™ Aloto pe TIg GVVTETOYUEVEC TV KOUP@V Kot TNV Ttapatnpovue. ‘Etol puoiig épbovv
Ta dedopéva amd T Paon evUEPOVOLUE TNV TOTIKT pueTofAnth tomov List coordinateList pe ta
dedopéva g Paong. Emiong tote karodue tn cvuvaptnon initializeGraph n onoio apykomotei o
YPAQO TTOV TEPLYPAPEL TOV TEPPAALOVTA YDPO, EVED TapAANLa Eviep®dVOLIE TNV custom View
DrawView péom tov setter tng ko kalodue ™ puébodo invalidate() £1o1 wote 1o Ulthread va
oyeoldoel Eava Ty 006vn e To vEa dESOUEVAL.

e ot TN SpacTNPOTNTO, OTTMG Kot ot dpactnpiotnta [Iposbnkng Néag Métpnong, dovigbovpe
LE TIG LETPNOELG TV beacons ondte opilovpe Eva véo region tomov BeaconRegion mov mepiopilet
™V aviyxvevon g cLokeVN pag yio beacons pe éva cvykekpipévo UUID.

Eniong opilovpue évav véo otrypidtumo g kAdong BeaconManager kot pésm ovtov
ypnoyonolobe T cuvaptnon onBeaconsDiscovered mov emotpépet pio AMoto pe Ta avTikeipeva
TOmov Beacon mov evtomiotnkov pe fdon toug mepropiopode mov opilet to region pag. Exel
BAémovpe 0T maipvovpe v pétpnon RSSI tov amd ke beacon kar o avtictoyilovpe og
LeTaPANTEG e oVYKEKPIUEV oElpd. AVt gival 1 oelpd pe TNV onoio BEAoVLE VO SDGOVLE TIg
UETPNOELG G opiopata Tov véou avtikelpuévov myNode tomov Node mov meptypdpet v tpéyovca
0¢om tov ypnot.

‘Eneita kaAodue v cvvdptnon calculateColsestNode pe 6piopa ti¢ To aviikeipevo myNode kot
ekeivn pog emotpéet to id Tov Kovtvotepov kOuPfov. Avti  TAnpogopia petadidetal otny
DrawView péom evog setter kat avavemvet T 0€omn tov ypnotn oty 006vn.

Emumiéov apdtov €xel mpocdiopiotel ) BEom Tov ypnot yivetal KANomn TG cLVAPTNONG
calculateShortestPath pe dpiopa tov k6pPo mov €xet oplotel wg 1 Tpéyovoa Béomn tov ypiotn. To
oLVTOUOTEPO HovoTaTL uetadidetal otnv DrawView péowm evog setter kat avavemvel to
TPOTEWVOLEVO povomdtt oty 006vn. Tlpopavag yiverar kAo g invalidate() ywa tv DrawView
moTe va yivel véa oyedioon oty 00ovn.
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Tpomomoinon Agoopévov
Adapters

KX\don NodeListAdapter
H «\don NodeListAdapter sivon pia kAGomn mov enekteivel v khdon RecyclerView.Adapter.

O porog g givar va dtatnpel pia Aiota pe Tig petpnoelg kat va wdomotet tnv RecyclerView otav
aALaler 1o mepieyOuevo TG Alotag. Agttovpyel cav SlapeGoAAPN TS AVALEGH GTNY dPaCTNPLOTNTO
NodeListActivity kot tv RecyclerView mov copnepiiappavetor oto Xml mov givor vredhbovo yo
™V oyediacn otnv 06ovn.
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Ao Xprom
Views

K\don DrawView

H DrawView &ivoau pia kAdomn mov enekteivel v khdon View. Xpnoomoteitat amd
dpaotnprotnta NavigationActivity dote va mpayuatonoleitor Suvouikd yapoén Tave oty 00ovn.

OpiCovpe duapopeg pumoyiég Tomov Paint mov mepiéyovv dlapopetikég 0dnyieg oyedioons dnmg to
YPOU 1 TO HEYEDOC TNG YPULUOTOCELPAG.

‘Emerta Eexvape vo oyedidlovpe to TALYHa TV KOUPV e PAOT TIC GUVTETAYUEVEG TTOL £PYOVTUL
a6 ™ Paomn dedopévov péom g dpaoctnprotntag NavigationActivity. To mAéyua amaptileton amd
éva GUVOLO KUKA®V Kol aplBUdV PEGH TOVS TOV GYEOALOVE e KANGELS TMV GUVOPTHCEDY
drawCircle ka1 drawText g khdong canvas.

1t ovvéxela, epocov 1 dpaotnpotnta NavigationActivity xet evnuepdoet t DrawView pe ta
amopaitnta dedouéva yivetar oyediaon g 0Eong Tov ¥PNOTN GALL KOt TOL TPOTEWVOUEVOL
povoratiod. Edm ypnoipoumolodue kKAnoelg tov cuvapticewv drawCircle kar drawline g kAdong
Canvas.

Téhog PAémovpe apketodc Setter mov eEuanpetody TV 6OoTH evnuépmon tov private petapintodv
¢ DrawView an6 tnv Navigation Activity.

K\don DrawNodesView

H DrawNodesView givau pio kAdon mov enekteivel v khaon View. Xpnopomroteitat amd
dpaotnprotnta CalibrationActivity dote vo mpoypotomoteitol duvapukd yépaén mvo oty 006vn.

Opilovpue d1agpopeg umoyiég Tomov Paint mov mepiéyovy drapopetikég 0dnyieg oyxedioong O6TWS T0
YPOUA 1 TO HéyeBog TG YPULUOTOGELPAC.

‘Emerta Eexvape vo, oyedidlovpe to TASypa TV KOUPV e PAON TIC GUVTETAYUEVEG TTOV £pYOVTL
amd ™ Paomn dedopévev uéocw g dpaotnprotrag CalibrationActivity . To mAéyua amoptileton amd
€va GUVOLO KUKA®V Kol aplipdV HEGO TOVG TOL GYEJIGLOVIE LE KAOELG TMV GUVAPTHCE®DY
drawCircle xou drawText g khdong canvas.

Téhog PAémovpie Tov Setter tng AMotag mCoordinates mov e&uanpetel TV 6OGTH EVIUEP®GT TG
private petafintng mCoordinates tmg DrawView amd tnv CalibrationActivity.
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AlyoprOpor
OvtotnTteg AlhyopiOpmv

KAdon Vertex

H xhdon Vertex amotedel pio amin ovidtra mov meptypdaeet pio kopuen evog ypagpov. Ta media g
TEPLYPAPOVV TI GUVTETAYUEVEG X KoL Y Tépa. 0o To id.

21ov kddKa pmopeite vo dgite Tov CONStructor g kidong, OnAadr| Tov Tpdmo e Tov omoio
dnuovpyeital £vo VEO aVTIKEIPEVO TNG KAAGTC.

EmumAéov vdpyovv ko ot getters mote va yiveton cmwotd 1 tpoécPacn otig private petofAntég mg
KAdomg.

K\don Edge

H «\don Edge anotedei pia omhn ovtdnto mov meptypaeet pio akun evog ypaoeov. Iépa amd to id
g, mepthapfPavetl dvo medio tHmov Vertex mov gival ot kopvPég ota S00 AKPO TNG AKUNG, KOl TEAOG
70 BAPOog TG AKUNG TTOV OVTITPOCOTEVEL TNV OTOCTOCT] LETOED TV 000 KOPLO®OV GTO, AKPOL TG
aKpmG.

Y10V KOO pmopeite vo, dgite Tov constructor g kidong, OnAadn tov Tpdmo Ue TOV 0mToio
onpovpyeitat €vo vEo avTIKEIPEVO TG KAAOTC.

EmumAéov vdpyovv kot ot getters mote va yiveton cmotd 1 tpoécPacn otig private petoafAntéc mg
KAdong.

KAdon Graph

H «\don Graph amotehei v tehevtaio oVIOTNTO GE VTN TNV EVOTITA KOL TEPLYPAPEL EVAV YPAPO.
[eprrappdvel cav media g 600 Aloteg, pio AMlota amd avtikeipeve tomov Vertex kot pio AMota omd
avtikeipeva tomov Edge.

Y10V KOO pmopeite vo, dgite Tov CONStructor g kidong, OnAadn Tov Tpdmo Ue TOV 0Toio
onpovpyeital €vo VEO avTIKEIPEVO TG KAAOTC.

Dijkstra

K\don DijkstraAlgorithm

H «hdom DijkstraAlgorithm sivai 1 khdon mov mepiéyet Tnv Aoyikn tov aAyopibuov tov Dijkstra.
[aipvel cav opiop Evay Ypaeo Kot omd avTov apyIKOTolEl TIg MOTEC TOV AVTIKEWWEVOV TOTOV
Vertex kot Tomov Edge.

H ypnion g khéong yiveton amd v dpactnprotto NavigationActivity pe 6komd tov vToloyIGHO
TOV GUVTOUATEPOL LOVOTATION OO TNV TPEYOLGA BEGN TOV ¥pNoTN TPOg TNV ££080. AvTo yiveTar pe
KAnomn 600 pebodwv g kAdong DijkstraAlgorithm:

e Execute: pe dpiopa éva avtikeipevo Vertex mov aviimpocomedeL TNV apeTnpio Kol 6To
oEVAPLO paG TNV TpEYOLTa BEGT TOL XPNoTN GTOV Y®PO, dNAOdT TOV KOUPO GTOV 000
Bpioketon mo Kovtd. Zekivdvtag omd avtdv Tov KOUPo o akydpiBpog apykonolel to
HashSets settledNodes ko unSettledNodes kabah¢ ko o HashMaps distance kot
predecessors. Apyikd opilel v andoTooT TOL KOUPOL apeTNPiag HEXPL TOV ENVTO TOV MG
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undeviky. MapdAinia tpocbitel tov kOpuPo agetpiog oto oet Tov unSettledNodes. Télog
uéxpt to oet unSettledNodes va adeidoet, | pEB0d0g ekTeELEl GE ETOVAANYN TOL TOPUKATOD
prporo:

o Awléyel Tov Kovtvotepo kOuPo and to oet unSettledNodes.

o Tov mpocbitetl oo ot SettledNodes kot Tov agaipei amd o oet unSettledNodes.

o Kakei v cvuvaptmon findMinimalDistances pe 6piopo tov k6ppo mov e&etdlet. H
ouvvaptnon ovt eEetdlel Toug yertovikovg kKopPovs. Edv n katayeypoappévn
ovvtoudtepn andotacn oto HashMap distance og kdmoto yertovikd koufo givar
pupdtepn and avty TOoL glvar Katayeypappévn yo tov KopBo mov e€etdlovpe
npoohétovtag Kot T PeTOED TOLG amdoTao, T0Te evnuepmvetal to HashMap
distance pe ™ véo cuVTOPOTEPT] ATOGTAGT TPOG TO GLYKEKPLUEVO KOUPBO Kot O
Koppog mpootifetor oto oet unSettledNodes.

"Etot petd to mépag g execute to HashMap distance mepiéyet Tig GuvTtopdTEPES OmMOGTACELG
amd Tov kKOpuPo apempiog Tpog kabs GAro koupo Tov Ypdoov kat o HashMap predecessors
TEPLEYEL TOVE TPOYOVOLC TTOL 0ONYNGOV GE QVTES TIG GUVTOUOTEPES ATOGTAGELC.

getPath: pe 6piopa éva avtikeipevo Vertex mov avtimpoosmaevel ToV TPOOPIGHO Kol 6TO
oevaplo pog v £€0d0, dnAadn tov kouPo 5. H pébodog avt anid dopaler to HashMap
predecessors kai emotpéet o€ popen LinkedList to cuvtoudtepo povomdt.
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Ilpoctowpacia E@appoyng

XopToypaenon Tov YOPov Kol TPosdkn TAEYHoToS KOUP@Y

To Prpa avtd Tpaypatonoleitol amd TOV TPOYPUUUATIOTH 1| TAPEYETOL GE QLTOV Ad TOV SLXELPIOTH
NG EPOPUOYNG. ZTN KT HOG TEPITTMOT] £YIVE OPYIKA 1) ATOTOHTWOCT) TOV YDPOL GTO EPYUAEID
ArchiCad naipvovtag To TopaKAT® OTOTEAEGA:

21 ovvéyeln £yve vtobeon Tov Bécewv TV KOPPwV oL ev TEAEL omapTilovy To TAEY L
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Apykomoinon Baong Asdopévav

AvT6 T0 frjpa yiveton eniong amd ToV TPOYPAUUATIOTH KABMS 01 TIHEG TOV CUVTETAYUEVOV TOV
KopPov npénet vo mepactovy otnyv kKhdon NodeRoomDatabase.

"Eto1 o poavapepBeica KAAGT EYOVLE TIG TAPAKAT® YPUUUEG KOJKA TOV 0pyIKd dtarypdoovy
OAeC TIG eyYpapéc Tov Tivaxoa, coordinate_table kot ot cuvéyeia tov yepilovv pe Tig véeg eYYpapEC:

mCoordinateDao.deleteAll();
mCoordinateDao.insert(new Coordinate(1,5,2));
mCoordinateDao.insert(new Coordinate(2,5,3));
mCoordinateDao.insert(new Coordinate(3,7,3));
mCoordinateDao.insert(new Coordinate(4,1,4));
mCoordinateDao.insert(new Coordinate(5,1,5));
mCoordinateDao.insert(new Coordinate(6,3,5));
mCoordinateDao.insert(new Coordinate(7,5,5));
mCoordinateDao.insert(new Coordinate(8,7,5));
mCoordinateDao.insert(new Coordinate(9,9,5));
mCoordinateDao.insert(new Coordinate(10,5,6));
mCoordinateDao.insert(new Coordinate(11,7,6));
mCoordinateDao.insert(new Coordinate(12,9,6));
mCoordinateDao.insert(new Coordinate(13,5,7));
mCoordinateDao.insert(new Coordinate(14,7,7));
mCoordinateDao.insert(new Coordinate(15,5,8));
mCoordinateDao.insert(new Coordinate(16,7,8));

AvTég eivan cvvteTaypéveg Exovv petpnOel kol MGTE VO AVTITPOSMTEHOLY OGO KOAVTEPT YIVETL TIG
OMOGTACEL GTO PUGIKO YDPO.
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Tomo0étnon Tmwv Beacons oto ympo

Av10 T0 frjna exTeAEiTOL OO TOV SLOXEPLOTH TNG EPAPLOYNS KABDS apopd TOV PLGIKO YDPO OOV
Ba xpnoomoteitol 1 EPOPUOYY).

H toroféton twv beacons otnv epappoyn pog dev ypetaletal va yivel 6e cLyKekpLuéves Béom
apKEL VoL KOADTTTOLY 060 KOADTEPQ YIVETOL TO Y(DPO. TNV TEpinT®om pag ta beacons tomofetrOnkoav
o€ YNAQ onpeio 6TOVG TOlYOVG £TCL MOTE VO LELMGOVUE TIC TAPEUPOAEG LETAED TG GLOKELNG KoL
T0V kGO beacon. H tomob<tnon @aivetol 6To TapaKaT® S0y POLLLLLoL:

LT L]

AL
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MeTproeis amootaoe®v 0mo kKa0e koppo

AVT0 10 TEMKO Pripa yiveTor AOYKA oo Tov SloyelploTh ™G eQapproyns. O xpnoTnG-OloeploTnc
kaAeital va petafel og KGO kOpPo dnmwg avtol paivovtal oty akpiPn Katoyn mov PpickeTol oTnv
EPUPLOYT, KOl VO TPOYUATOTOMGEL TOVAIXIGTOV pio PETpMoT oV KOpPo.

e 0wt TO ONUEID VO AVOPEPOVLE OTL EIVOL GNUAVTIKO TAEOVEKTNUA TNG VAOTOINGONG UE TAEY O
KOUP@V oL EMAEEQLE, TO OTL UTOPOVLLE VO KATOXWOPNCOVUE OGES LETPNOEIS OELOLIE amd ToV KAOE
kopPo. Etotl pmopodpe va avtipetonicovps v aotddsio tov petpriioenv RSSI. Zvykekpipéva,
omwg Ba avapepOel Kot TapaKdT® GTI TPOTAGELG EMEKTACTC, £XOVTOS £VOL GET LETPNGEWDY YA
KGO0V KOUPO UITOPOVUE VO TIC LEAETCOVIE KoL VO, “KOWYOLUE” TIG LETPTOELS TOV OTOKAIVOLV OO
10 cUVOLO. AVTO onuaivel 0Tl pe OGEC TEPIGGATEPES LETPT|GELS TPALYLLOTOTO|COVLE OO YOVLLAGTE
TEAMK( GE EAATTMOOT] TOV GORAALATOC.
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Anoteréopata EQappoyc kot Xopnepaopata

e owtd 10 kKePALoto Ba eEETAGOVIE TNV TOLOTNTA TV OMOTEAECUATMV TOV TPOGPEPEL 1] TPOGEYYION
oV Kavape oto CRTnua g otrypatofétnong kabdg Kot Tig ETOGELS TNG EPAPULOYNS.

Epappolovrag to mAéypa tov kOpPov enyeipricape vo eEETAGOVUE [LE S10POPETIKO TPOTO TO
Oua g ottypotobénong. ‘Eyovpe det Ko otnv gtloaymyn| 0Tt icowg 1 1o dnpoiing pébodog
etvon avtr tov trilateration. Avto yivetat yio evkoAio TNV €QopPUOYN Kot 01KoVOLio, 6To TAN00Gg TV
beacons.

Acpalmg 660 1 TeYVoAOYin TpoY®PaEL Ba Exovpe TV gukalpio va SovAEYOLUE TO TPOPANU e
peyolvtepn akpipeta, aAlG ™ dedopévn otryun, dabétovtag To ovykekpuévo hardware n modtnta
tov petpnoemv RSSI ov AdPape katd Tic Tpdteg SoKIéS NTav apketd avaslomioTes Kot 1 péBodog
trilateration pavnke 611 Oa TETHYOVE TO GOGTO ATOTEAEG U AMYOTEPES POPES 0T OTL KATTOL0
AavBacpévo amotéleoua. Avtd amodidetorl kKuping oty péBodo computeAccuracy tov
EstimoteSDK 1 onoia wop’ 0T1 emoTpéPet pio pétpnon o€ péTpa, dgv TpoPAénetal va,
ypnopomoteitorl yio vroloytoud andotaong. H idia n etaipia £xel ovopdoet To, beacons avtie g
oelpdg “proximity beacons”, 6voua mov vrodnAmvel v TpoPfrenduevn Asttovpyio tov. Ta
proximity beacons Aettovpyovv KeAHTEPQ LE EQAPLOYES TOV BELOLY VO EKUETOALELTOVY GLUPAVTA
€160000V Kat €000V, OTTMG Y10 TapAdEyLa TNV TpomdOnon daenpicemv 0TV Evoc TeEAATNG
EIGEPYETOL OE £VO, KATACTNUA 1] VO OTTOYOLPETIOTNPLO UNvopa 6tav Pyaivet.

SUVETMG ATOPAGIGOUE VO UMV SLOYEPICTOVLE T OMOTEAEGLOTO TOV KANGE®Y TG computeAccuracy
GOV ATOGTAGELS KO AVTL LTOV VO TOL AVTILETOTICOVUE GOV GUVTETAYUEVES. 'ETGL 0pyavmdoape To
dedopéva anTA GV LETPNOELG 08 KOUPOVG KO OTLLLOVPYTGAE Uil COAAOYT LE OPKETEG PLETPTOELS
ano ke koppo. EmAégape va kavove meplocdtepeg LETPNOELS oV KOUPO yroTi e avtd Tov TpOTo
KOTOPEPVOLLE VO LELMGOVILE GTLLOVTIKG, TNV EMOpaoT piog Kakng HéTpnong amd kamoto koupo, n
omoia pmopet va deiyvel AdBoc petproeic Adyw Toyaimv Tapaydviov Onmg OTL 1 ¥pNoTNG UTOPEL va
EyeL yupropévn v TAGTN ToL o€ kKdmoto beacon kat Tl vo amoppo@drtat 1 16YHG TOV GNUATOG
aKOUN KoL TANP®G.

Hopdiinia dev ypeldleTol AmapaITITOS Vo, KOWOLLLE TIG LETPNOELS ToL Bewpovpe AdBog Kabmg
OTAG TEPYPAPOLV Uid SLOPOPETIKY AVAYVOGT TOV TEPPAALOVTO XDPOL OO TNV KIVITH GLCKELN.
AvT16 anotehel TOAD onUAvTIKO TPOPASIoUA TNG TPOGEYYIoNG LAG EVAVTL GAA®DY TPOCEYYIGEDV O
7o trilateration.

E&etalovtog v Tpéyovca BEon eivar TOAD mOOVO Kot GUYVO QOIVOUEVO VO, TAPOVE pict GLAAOYN
LETPNCEMV OV EVM OEV EIVOL 1] TO SNUOPIANG YiaL Tr) GLYKEKPIUEVT BEon-KOuPo pumopel va pog
vodeilel ™ cwot Béor, KabMS 1 EPUPUOYN LOC GUYKPIVEL T GLAAOYT UETPNCEDV TNG TPEXOVOUG
0éomng pe 6Aeg TIc GLAAOYEC peTprioewVy ot Bdor).

A€SOUEVOD TOV TOPATAVED HITOopoVUE VO cLUTEPEVOLLLE Kot TO €ENG. OG0 10 TOADTAOKEG YivovTal ot
GLAAOYEC PETPOEMY TTOV amofnKevOLLE ot BdoT 6£d0UEVOV, TOGO PEYOADTEPT SLAPOPETIKOTNTA
Ba éxovpe.

e autd onpeio etvar onpovtikd va Eekabopicovpe OTL 1 EQPOPLOYT TOV TEPLYPAPETAL GE OLTN TN
SmAOUATIKY pmopel vo Agttovpynoet Ko povayo pe éva beacon. BéBata avtd Ba odnyodos
mBavoTaTo 68 KOKA OmOTELECUOTA, KOODC OTMS TAPOTNPOVUE OO TIG LETPNOELG LLOG, Elval TOAD
mOavo peTp®VTAS 0mtd ToV 1610 KOUPO va TapovpE HETPNOELS OTTOL TO id10 beacon emoTpépet TiéC 1)
emiotpéeet nUll. TTapddinia avédavovtag tov aplfud tmv beacon mov xpneHoToloLE Ge Vo XMPO
OOV TO. EVPN TOVG EMKAADTTOVTIAL, OT|LLLOVPYOVLE UETPNOELS UE LEYOAVTEPT] AETTOUEPELD KOl EYOVLE
TOALEG TOOVOTNTEG VO AT POVUE OTY| PACT LOG LOVOSIKES LETPNOELS, TOVAAYIGTOV OO
SLoPOPETIKOVE KOUPBOLG,.
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"Etot, mop’ 671 mévTo vdpyel 1 TOavOTNTA Vo NV EYOVUE GMGTO VITOAOYIGUO TG BEong, UTopovE
va dobpe 6Tt N néB0dOG pag pumopel vo avtipetonicel TpoPAnpata wov ot dAres pébodot dev
propotv, doviedovtag e PHETPOELS ToL dAAeg HEBodOL Ba Tposmabdovcay va “koyouv”.

Téhog oto {tnpa g akpifelog mailovv peyddlo poOLO Kol O1 ATOGTAGELS OVALEGH GTOVG KOUPOVGS
7OV £Y0VE 6TO TAEYHO oG, OG0 peyaAdTEPEG Ol AMOGTAGELS TOGO KOAVTEPEG TOAVOTNTEG EXOVLLE
V0. VTTOAOYIGOVLE TOV 6MGTO KOUPO. Q26TOGO 01 PEYAAEG ATOCTACELG OEV Eivarl EMBLUNTEG APOD
Bélovpe va Tethyovpe Kot TNV axpiféotepn avamapdotaot g Béong tov yprotn 6to xdpo. Etct
KPOTNGOLE TIG AMOCTAGELS GE £VOL UE EVAIOT] LETPO MOTE VO LITOPOVLE VO AVTAYOVIGTOVLLE TO
opdiua Tov ueBddwv pe trilateration mov cuyva Eemepva o, 600 pétpa.
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Ipotdosaic Enéktaong

e owtd 10 ke@arato Ba yivel pia chvToun ovagopd yopm amd {NTiLaTa TOL EMOEYOVTOL ETEKTOOT)
Kot B pmopovsay va PEATUOGOVV T ATOTELEGLLATA TG EPAPLLOYNG.

Mia apyikni okéyr, Onwg avaeépnke Kot 6To TPoNyovLEVO KePALatlo, etvat va dtepeuvnBovv ta
Opla Yo 0 omoia EXOVE OGO 0 TUKVO TAEYUA KOUP@V YiveTal, dSoTnpdVTOS VYNAL TOGOGTA
gvoToYiag oty TPOPAeyn ¢ Béong. Avtd Ba 0dnyovce oe kKaAbTEPT OKPiPElo GTNY aAVaTApAoTOoT
g 6oTNG B€omg, OMAad dESOUEVOD TOV GOGTOD VTOAOYIGUOD TOV TANGIECTEPOL KOUPOL, Eva
mokvotepo TAEYHa Ba pag £dtve cav amotélecpa évav KOpPo mov Ppicketan o Kovid oty
TPAyUOTIKY 0€0m TOV YpHOTI.

AvT1o dnuovpyet éva devtepevov {NTNUa TPog SEPEHVN G, TMG UITOPOVLE VO KAVOVLE TIG LETPTOELS
6TOVG KOUPOVE 0modoTIKA OTaY TO TANBO0G TV KOUP®V avEGVETOL OMUOVTIKG, £iTe emeldn| OE ove
Vo SOVAEYOLLE LIE EVOL TUKVOTEPO TAEY U €lTE eMeldN BELOVE VO KAADWOVUE Evav LEYOADTEPO
Y®po. Exovtog mAéov UmeL otV MOy TV POUTOT, Bal TaV EVOLOPEPOV O TPOYPUUUOTIGHOG EVOS
POUTIOT TO 0T0i0 Oa. UTopeEl VoL YoPTOYPUPNTEL TO YDPO KOl TOPAAANAL, EEPOVTOC TIG GUVTETAYUEVES
TOV KOUPOV, Vo TpayHoToTolEl peydAo aplBud petpnoemv avd 0éon.

Mia dAAn mpopavic enéktoon o ftav n aviikatdotoor tv beacons mov dabétovue pe beacons
veoTepNC YEVIAS. Ol VEEC GUGKEVEG TOL KUKAOPOPOVY GTO EUTOPLO TPOCPEPOVY TEPIGGOTEPEC
Aertovpyieg 0TS 1 YOPTOYPAPNOT TOV YMPOV, | KOO KOl 1] TOPOYT GUVIETOYUEV®V X,Y amevbeiog
ano to SDK. BéBata kabhg 1 teyvoroyia eivarl akdun oto TpdTo TS Pt dev umopodue vo
EEpovpe e TL akpifela uTopovy vo divovTal ol TOPUTAV® GUVTETAYUEVEG BEoTG KOl oV Ta
aroteléopata Oa eivar a&dmoTa.

270 KOUpATL TNG vAoToinong g epappoync Android vtapyovv ac@oA® TOAES dSuvaTdTNTEG
eméktaong kabdg ppovticape va BEcovpe moAd Kahég Pdoelg og OAa Ta Tunpata. o Tapdderypo
éyovtag vAomomoet To, repositories yio to mépacua Tmv dedouévav oto ViewModel, Oa propodoapue
V0. DVAOTTOTGOVE L0l 1IGTOGEMDA Y10, TOV SLOYEPIOTH TG EPAPUOYNS arrd 610V B TpoToTolEl TaL
OedOUEVE TTOV ALPOPOVV TIG LETPNCELG 1 TIG cvvtetaypuéves. H ndvn mposbikn mov Ba yvotav otnv
EQOPLOYN Elval 1) TpoTOTOINGT TOV OVTiGTOYOL repository wote va Aappdvetl dedopéva Kot oo
Kamoto Web service.

"Exovtag viomotioel EEumva TNV EQUPUOYT HOG AKOAOLODVTOG GUYYPOVO APYITEKTOVIKG, LLOVTEAD KOl

TEYVIKEG, Exovpe BEoel Ta OUEALO Y10 EDKOAEG OAAG, CNUOVTIKEG ETEKTAGELS LLE TOV EAAYIOTO OLVOTO
KOmoO.
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Hapaptnua

Y owTo 10 KePaiato Oa yivel kataypoen Tov apyeiov kodwo Java kot Xml og ahpoafntikn ceipd.

Java

CalibrationActivity
package com.zzz.prpp.thesis_v01,;

import android.arch.lifecycle.Observer;

import android.arch.lifecycle.ViewModelProviders;
import android.content.Intent;

import android.support.annotation.Nullable;

import android.support.v7.app.AppCompatActivity;
import android.os.Bundle;

import android.view.View;

import android.widget.Button;

import java.util.List;

public class CalibrationActivity extends AppCompatActivity {
private NodeViewModel mNodeViewModel;

@Owverride

protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity_calibration);

final DrawNodesView dw = findViewByld(R.id.dvDrawNodes);
Button btn = findViewByld(R.id.bonToNodeL.ist);

btn.setOnClickListener(new View.OnClickListener() {
@Owverride
public void onClick(View v) {
startActivity(new Intent(CalibrationActivity.this, NodeListActivity.class));
}
bk

mNodeViewModel = ViewModelProviders.of(this).get(NodeViewModel.class);

mNodeViewModel.getAllCoordinates().observe(this, new Observer<List<Coordinate>>() {
@Override
public void onChanged(@Nullable List<Coordinate> coordinates) {
dw.setCoordinates(coordinates);
dw.invalidate();
}
bk
}
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Coordinate
package com.zzz.prpp.thesis_v01,;

import android.arch.persistence.room.Entity;
import android.arch.persistence.room.PrimaryKey;

@Entity(tableName="Coordinate_table")
public class Coordinate {

@PrimaryKey

private Integer mid;
private Integer mX;
private Integer mY;

/[Constructors

public Coordinate(Integer id, Integer X, Integer y){
this.mld = id;
this.mX = x;
this.mY =vy;

}

/lgetters

public Integer getMId() {return mid;}
public Integer getMX() {return mX;}
public Integer getMY () {return mY;}

//setters

public void setMId(Integer mld) {this.mld = mld;}
public void setMX(Integer mX) {this.mX = mX;}
public void setMY (Integer mY) {this.mY = mY;}
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CoordinateDao
package com.zzz.prpp.thesis_v01,;

import android.arch.lifecycle.LiveData;
import android.arch.persistence.room.Dao;
import android.arch.persistence.room.Insert;
import android.arch.persistence.room.Query;

import java.util.List;

@Dao
public interface CoordinateDao {

@Insert
void insert(Coordinate coordinate);

@Query("DELETE FROM coordinate_table™)
void deleteAll();

@Query("SELECT * from coordinate_table ORDER BY mld ASC")
LiveData<List<Coordinate>> getAllCoordinates();
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CoordinateRepository
package com.zzz.prpp.thesis_v01,;

import android.app.Application;
import android.arch.lifecycle.LiveData;
import android.os.AsyncTask;

import java.util.List;
public class CoordinateRepository {

private CoordinateDao mCoordinateDao;
private LiveData<List<Coordinate>> mAllCoordinates;

CoordinateRepository(Application application) {
NodeRoomDatabase db = NodeRoomDatabase.getDatabase(application);
mCoordinateDao = db.coordinateDao();
mAllCoordinates = mCoordinateDao.getAllCoordinates();

}

LiveData<List<Coordinate>> getmAllCoordinates(){
return mAllCoordinates;

}

public void insert (Coordinate coordinate) { new
insertAsyncTask(mCoordinateDao).execute(coordinate); }

private static class insertAsyncTask extends AsyncTask<Coordinate, Void, Void> {
private CoordinateDao mAsyncTaskDao;

insertAsyncTask(CoordinateDao dao) {
mAsyncTaskDao = dao;

¥

@Override

protected Void doInBackground(final Coordinate... params) {
mAsyncTaskDao.insert(params[0]);
return null;

¥
¥
¥
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DijkstraAlgorithm
package com.zzz.prpp.thesis_v01,;

import java.util. ArrayL.ist;
import java.util.Collections;
import java.util. HashMap;
import java.util.HashSet;
import java.util.LinkedList;
import java.util.List;

import java.util.Map;
import java.util.Set;

public class DijkstraAlgorithm {

private final List<Vertex> nodes;

private final List<Edge> edges;

private Set<Vertex> settledNodes;

private Set<Vertex> unSettledNodes;
private Map<Vertex, Vertex> predecessors;
private Map<Vertex, Float> distance;

public DijkstraAlgorithm(Graph graph) {
/I create a copy of the array so that we can operate on this array
this.nodes = new ArrayList<>(graph.getVertexes());
this.edges = new ArrayList<>(graph.getEdges());

}

public void execute(Vertex source) {
settledNodes = new HashSet<>();
unSettledNodes = new HashSet<>();
distance = new HashMap<>();
predecessors = new HashMap<>();
distance.put(source, 0f);
unSettledNodes.add(source);
while (unSettledNodes.size() > 0) {
Vertex node = getMinimum(unSettledNodes);
settledNodes.add(node);
unSettledNodes.remove(node);
findMinimalDistances(node);

¥
¥

private void findMinimalDistances(Vertex node) {
List<Vertex> adjacentNodes = getNeighbors(node);
for (Vertex target : adjacentNodes) {
if (getShortestDistance(target) > getShortestDistance(node)
+ getDistance(node, target)) {
distance.put(target, getShortestDistance(node)
+ getDistance(node, target));

predecessors.put(target, node);
unSettledNodes.add(target);

¥
¥
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¥

private float getDistance(Vertex node, Vertex target) {
for (Edge edge : edges) {
if (edge.getSource().equals(node)
&& edge.getDestination().equals(target)) {
return edge.getWeight();
}
}

throw new RuntimeException("'Should not happen™);

¥

private List<Vertex> getNeighbors(Vertex node) {

List<Vertex> neighbors = new ArrayList<>();
for (Edge edge : edges) {

if (edge.getSource().equals(node)

&& lisSettled(edge.getDestination())) {
neighbors.add(edge.getDestination());

}

}

return neighbors;

}

private Vertex getMinimum(Set<Vertex> vertexes) {
Vertex minimum = null;
for (Vertex vertex : vertexes) {
if (minimum == null) {
minimum = vertex;
}else {
if (getShortestDistance(vertex) < getShortestDistance(minimum)) {
minimum = vertex;
}
}
}

return minimum;

¥

private boolean isSettled(Vertex vertex) {
return settledNodes.contains(vertex);

¥

private float getShortestDistance(Vertex destination) {
float d;
if (distance.get(destination) == null) d = 100f;
else d = distance.get(destination);
return d;
}

/*
* This method returns the path from the source to the selected target and
* NULL if no path exists
*/
public LinkedList<Vertex> getPath(Vertex target) {
LinkedList<Vertex> path = new LinkedList<>();
Vertex step = target;
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/I check if a path exists
if (predecessors.get(step) == null) {
return null;

}

path.add(step);

while (predecessors.get(step) = null) {
step = predecessors.get(step);
path.add(step);

/I Put it into the correct order
Collections.reverse(path);
return path;
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DrawNodesView
package com.zzz.prpp.thesis_v01,;

import android.content.Context;

import android.graphics.Canvas;

import android.graphics.Color;

import android.graphics.Paint;

import android.support.annotation.Nullable;
import android.util. AttributeSet;

import android.view.View;

import java.util. ArrayList;
import java.util.List;

public class DrawNodesView extends View {
private List<Coordinate> mCoordinates = new ArrayList<>();

int textColor = Color.parseColor("#000000");
int solidColor = Color.parseColor("#3399ff");

public DrawNodesView(Context context) {
super(context);

public DrawNodesView(Context context, @Nullable AttributeSet attrs) {
super(context, attrs);

¥

public DrawNodesView(Context context, @Nullable AttributeSet attrs, int defStyleAttr) {
super(context, attrs, defStyleAttr);

}

@Owverride
public void onDraw(Canvas canvas) {

setWillNotDraw(false);

Paint circlePaint = new Paint();
circlePaint.setColor(solidColor);
circlePaint.setFlags(Paint. ANTI_ALIAS_FLAG);

Paint textPaint = new Paint();
textPaint.setColor(textColor);
textPaint.setTextSize(30);
textPaint.setFlags(Paint. ANTI_ALIAS_FLAG);

float offsetY:;

int radius = 30;

int h = this.getHeight();
int w = this.getWidth();

if ('mCoordinates.isEmpty()) {
System.out.printin("mCoordinates not empty");
for (Coordinate ¢ : mCoordinates) {

68



if (c.getMId() > 9) offsetY = 0.5f;

else offsetY = Of;

canvas.drawCircle((float) c.getMX() * w / 10, (float) (c.getMY () + offsetY) * h / 10,
radius, circlePaint);

canvas.drawText(String.valueOf(c.getMId()), (float) c.getMX() * w/ 10 - radius / 3,
(float) (c.getMY() + offsetY) * h / 10 + radius / 3, textPaint);

¥

System.out.printin("l WILL DRAW NOW");
super.onDraw(canvas);

}

void setCoordinates(List<Coordinate> coordinates){
System.out.printIn("Coordinates size: "+coordinates.size());
mCoordinates = coordinates;

¥
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DrawView
package com.zzz.prpp.thesis_v01,;

import android.arch.lifecycle.LiveData;

import android.arch.lifecycle.ViewModelProviders;
import android.content.Context;

import android.graphics.Canvas;

import android.graphics.Color;

import android.graphics.Paint;

import android.support.annotation.Nullable;

import android.util. AttributeSet;

import android.view.View;

import java.util. ArrayL.ist;
import java.util.LinkedList;
import java.util.List;

public class DrawView extends View {

private List<Coordinate> mCoordinates = new ArrayList<>();
private Integer current_position;

private LinkedList<Vertex> path = new LinkedList<>();
private Vertex previousVertex;

int textColor = Color.parseColor("#000000");
int solidColor = Color.parseColor("#3399ff");
int positionColor = Color.parseColor("#f4ad42");

public DrawView(Context context) {
super(context);

public DrawView(Context context, @Nullable AttributeSet attrs) {
super(context, attrs);

¥

public DrawView(Context context, @Nullable AttributeSet attrs, int defStyleAttr) {
super(context, attrs, defStyleAttr);

¥

@Owverride
public void onDraw(Canvas canvas) {

setWillNotDraw(false);

Paint circlePaint = new Paint();
circlePaint.setColor(solidColor);
circlePaint.setFlags(Paint. ANTI_ALIAS _FLAG);

Paint textPaint = new Paint();
textPaint.setColor(textColor);
textPaint.setTextSize(30);
textPaint.setFlags(Paint. ANTI_ALIAS_FLAG);
Paint positionPaint = new Paint();
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positionPaint.setColor(positionColor);
positionPaint.setFlags(Paint. ANTI_ALIAS FLAG);

Paint pathPaint = new Paint();
pathPaint.setColor(positionColor);
pathPaint.setFlags(Paint. ANTI_ALIAS _FLAG);
pathPaint.setStrokeWidth(20f);

float offsetY;

float previousOffsetY = Of;

int radius = 30;

int h = this.getHeight();

int w = this.getWidth();

if (current_position == null) current_position = 2;

if (!ImCoordinates.isEmpty()) {
for (Coordinate ¢ : mCoordinates) {

if (c.getMId() > 9) offsetY = 0.5f;

else offsetY = Of;

canvas.drawCircle((float) c.getMX() * w / 10, (float) (c.getMY () + offsetY) * h / 10,
radius, circlePaint);

canvas.drawText(String.valueOf(c.getMId()), (float) c.getMX() * w/ 10 - radius / 3,
(float) (c.getMY() + offsetY) * h / 10 + radius / 3, textPaint);

if (c.getMId() == current_position)

canvas.drawCircle((float) c.getMX() * w / 10, (float) (c.getMY() + offsetY) * h / 10,

radius * 2, positionPaint);

}
if ('path.isEmpty()) {
previousVertex = null;
for (Vertex v : path) {
if (v.getld() > 9) offsetY = 0.5f;
else offsetY = Of;
if (previousVertex !'=null) {
canvas.drawLine(previousVertex.getMX() * w/ 10, (previousVertex.getMY() +
previousOffsetY) * h/ 10, v.getMX() * w/ 10, (v.getMY () + offsetY) * h / 10, pathPaint);
¥
previousVertex = v;
previousOffsetY = offsetY;
}
canvas.drawLine(1f * w/ 10,5f * h / 10,1f * w/ 10,7f * h / 10,pathPaint);
canvas.drawLine(0.8f * w/ 10,6f * h / 10,1f * w/ 10,7f * h / 10,pathPaint);
canvas.drawLine(1.2f * w/ 10,6f * h / 10,1f * w/ 10,7f * h / 10,pathPaint);
}
}

super.onDraw(canvas);

¥

void setCoordinates(List<Coordinate> coordinates){
mCoordinates = coordinates;

}

void increaseCurrentPosition(){
current_position++;

¥
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void setCurrentPosition(Integer pos){
current_position = pos;

¥

void setShortestPath(LinkedList<Vertex> p){
path = p;
invalidate();

}
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Edge
package com.zzz.prpp.thesis_v01,;

public class Edge {
private final Integer id;
private final Vertex source;
private final Vertex destination;
private final float weight;

public Edge(Integer id, Vertex source, Vertex destination, Float weight) {
this.id = id;
this.source = source;
this.destination = destination;
this.weight = weight;
}

public Integer getld() {
return id;

}

public Vertex getDestination() {
return destination;

}

public Vertex getSource() {
return source;

}
public Float getWeight() {

return weight;

}

@Owverride
public String toString() {
return source + " " + destination;
}
}
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Graph
package com.zzz.prpp.thesis_v01,;

import java.util.List;

public class Graph {
private final List<Vertex> vertexes;
private final List<Edge> edges;

public Graph(List<Vertex> vertexes, List<Edge> edges) {
this.vertexes = vertexes;
this.edges = edges;

}

public List<Vertex> getVertexes() {
return vertexes;
}

public List<Edge> getEdges() {
return edges;
}

}
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MainActivity
package com.zzz.prpp.thesis_v01,;

import android.content.Intent;

import android.support.v7.app.AppCompatActivity;
import android.os.Bundle;

import android.view.View;

import android.widget.Button;

public class MainActivity extends AppCompatActivity {

@Owverride

protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity _main);

Button btn = findViewByld(R.id.bnToCalibration);
Button btn2 = findViewByld(R.id.bnToNavigation);

btn.setOnClickListener(new View.OnClickListener() {
@Override
public void onClick(View v) {
startActivity(new Intent(MainActivity.this, CalibrationActivity.class));
}
bk

btn2.setOnClickListener(new View.OnClickListener() {
@Override
public void onClick(View v) {

startActivity(new Intent(MainActivity.this, NavigationActivity.class));

}

b

}
}
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NavigationActivity
package com.zzz.prpp.thesis_v01;

import android.arch.lifecycle.Observer;

import android.arch.lifecycle.ViewModelProviders;
import android.os.Bundle;

import android.support.annotation.Nullable;

import android.support.v7.app.AppCompatActivity;
import android.util.Log;

import android.view.View;

import android.widget.Button;

import com.estimote.coresdk.common.requirements.SystemRequirementsChecker;
import com.estimote.coresdk.observation.region.beacon.BeaconRegion;

import com.estimote.coresdk.recognition.packets.Beacon;

import com.estimote.coresdk.service.BeaconManager;

import java.math.BigDecimal;
import java.math.RoundingMode;
import java.util. ArrayList;

import java.util.Collections;
import java.util.LinkedList;
import java.util.List;

import java.util. UUID;

import static com.estimote.coresdk.observation.region.RegionUtils.computeAccuracy;
import static junit.framework.Assert.assertNotNull;
import static junit.framework.Assert.assertTrue;

public class NavigationActivity extends AppCompatActivity {

private NodeViewModel mNodeViewModel;
List<Node> nodeL.ist = new ArrayList<>();
List<Coordinate> coordinateList = new ArrayList<>();

private BeaconManager beaconManager;
private BeaconRegion region;

public Integer closestNodeNumber;
private Integer closestNodeld = 0;
private Integer exit = 5;

private List<Vertex> vertices;
private List<Edge> edges;
private Graph graph;

private Double one = 100.0;
private Double two = 100.0;
private Double three = 100.0;
private Double four = 100.0;
private Double five = 100.0;
private Double six = 100.0;

@Override
protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
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setContentView(R.layout.activity navigation);
final DrawView vw = findViewByld(R.id.dvNodes);

Button btn = findViewByld(R.id.bnincreasePosition);
btn.setOnClickListener(new View.OnClickListener() {
@Override
public void onClick(View view) {
vw.increaseCurrentPosition();
vw.invalidate();

}
ok

// Get a new or existing ViewModel from the ViewModelProvider.
mNodeViewModel = ViewModelProviders.of(this).get(NodeViewModel.class);

mNodeViewModel.getAlINodes().observe(this, new Observer<List<Node>>() {
@Override
public void onChanged(@Nullable List<Node> nodes) {
nodeL.ist = nodes;
System.out.printIn("Nodes size: "+nodes.size());

}
ok

/I Add an observer on the LiveData returned by getAllCoordinates.
/I The onChanged() method fires when the observed data changes and the activity is
/I in the foreground.
mNodeViewModel.getAllCoordinates().observe(this, new Observer<List<Coordinate>>() {
@Owverride
public void onChanged(@Nullable List<Coordinate> coordinates) {
coordinateL.ist = coordinates;
if (graph == null) initializeGraph();
vw.setCoordinates(coordinates);
vw.invalidate();

}
b

region = new BeaconRegion("'ranged region",
UUID.fromString("B9407F30-F5F8-466E-AFF9-25556B57FE6D"), null, null);

beaconManager = new BeaconManager(this);
beaconManager.setRangingListener(new BeaconManager.BeaconRangingListener() {
@Override
public void onBeaconsDiscovered(BeaconRegion region, List<Beacon> list) {
if (Mist.isEmpty()) {
clear();
for (Beacon item : list) {
switch (item.getMinor()) {
case 2224:
one = computeAccuracy(item);
break;
case 46152:
two = computeAccuracy(item);
break;
case 41111:
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three = computeAccuracy(item);
break;

case 48918:
four = computeAccuracy(item);
break;

case 48677:
five = computeAccuracy(item);
break;

}
}
¥

Node myNode = new Node(99, one, two, three, four, five, null);

closestNodeNumber = calculateClosestNode(myNode);

vw.setCurrentPosition(closestNodeNumber);

if (closestNodeNumber != 0 && calculateShortestPath(closestNodeNumber) !'= null)
vw.setShortestPath(calculateShortestPath(closestNodeNumber));

vw.invalidate();

}
IOk

}

private Integer calculateClosestNode(Node node) {
double minDistance = 100.0;
if ('nodeL.ist.isEmpty()) {
for (Node nd : nodeL.ist) {
double distance = Math.sgrt(Math.pow(node.getMOne() - nd.getMOne(), 2) +
Math.pow(node.getMTwo() - nd.getMTwo(), 2) + Math.pow(node.getMThree() - nd.getMThree(),
2) + Math.pow(node.getMFour() - nd.getMFour(), 2) + Math.pow(node.getMFive() - nd.getMFive(),
2));
if (distance < minDistance) {
closestNodeld = nd.getMNumber();

¥
¥
¥

return closestNodeld;

¥

private void clear() {
one = 100.0;
two = 100.0;
three = 100.0;
four = 100.0;
five =100.0;
six =100.0;

}

public static double round(double value) {
BigDecimal bd = new BigDecimal(value);
bd = bd.setScale(2, RoundingMode.HALF_UP);
return bd.doubleValue();

¥
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@Override
protected void onResume() {
super.onResume();
SystemRequirementsChecker.checkWithDefaultDialogs(this);
beaconManager.connect(new BeaconManager.ServiceReadyCallback() {
@Owverride
public void onServiceReady() {
beaconManager.startRanging(region);
}
ok
}

@Override

protected void onPause() {
beaconManager.stopRanging(region);
super.onPause();

private LinkedList<Vertex> calculateShortestPath(Integer pos){

DijkstraAlgorithm dijkstra = new DijkstraAlgorithm(graph);
dijkstra.execute(vertices.get(pos-1));

LinkedList<Vertex> path = dijkstra.getPath(vertices.get(exit-1));

if (path !'=null && path.size()==1) System.out.printIn("You are already at the exit");

return path;

¥

private void initializeGraph(){
vertices = new ArrayList<>();
edges = new ArrayList<>();

addVertices();
addEdges();
addReverseEdges();

graph = new Graph(vertices,edges);

¥

private void addVertices(){
for (Coordinate ¢ : coordinateL.ist){
vertices.add(new Vertex(c.getMId(),(float) c.getMX(),(float) c.getMY()));

¥
¥

private void addEdges(){
addLane(1,1,2,1);
addLane(2,2,3,1);
addLane(3,3,8,2);
addLane(4,4,5,1);
addLane(5,5,6,1);
addLane(6,6,7,1);
addLane(7,7,8,1);
addLane(8,7,10,1.5f);
addLane(9,8,9,1);
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addLane(10,8,11,1.5f);
addLane(11,9,12,1.5f);
addLane(12,10,11,1);
addLane(13,10,13,1);
addLane(14,11,12,1);
addLane(15,11,14,1);
addLane(16,13,15,1);
addLane(17,14,16,1);
addLane(18,15,16,1);
}

private void addReverseEdges(){
List<Edge> edgesHelper = new ArrayList<>();
for (Edge e : edges){
edgesHelper.add(new Edge(e.getld()+18,e.getDestination(),e.getSource(),e.getWeight()));

}
edges.addAll(edgesHelper);
}

private void addLane(int laneld, int sourceLocNo, int destLocNo,
float duration) {
Edge lane = new Edge(laneld,vertices.get(sourceLocNo-1), vertices.get(destLocNo-1), duration

/lprintEdge(lane);
edges.add(lane);

private void printVert(){
System.out.printIn("These are the vertices in order:");
for (Vertex v : vertices)
System.out.printin(v.getld());
}

private void printEdge(Edge e){
System.out.printin(e.getld()+","+e.getSource().getld()+","+e.getDestination().getld()+","+e.get
Weight());
}

private void printEdges(){
for (Edge e : edges)
printEdge(e);
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NewNodeActivity
package com.zzz.prpp.thesis_v01;

import android.content.Intent;

import android.os.Bundle;

import android.support.v7.app.AppCompatActivity;
import android.view.View;

import android.widget.ArrayAdapter;

import android.widget.Button;

import android.widget.Spinner;

import com.estimote.coresdk.common.requirements.SystemRequirementsChecker;
import com.estimote.coresdk.observation.region.beacon.BeaconRegion;

import com.estimote.coresdk.recognition.packets.Beacon;

import com.estimote.coresdk.service.BeaconManager;

import static com.estimote.coresdk.observation.region.RegionUtils.computeAccuracy;

import java.math.BigDecimal;
import java.math.RoundingMode;
import java.util.List;

import java.util. UUID;

public class NewNodeActivity extends AppCompatActivity {
public static final String EXTRA _REPLY = "com.zzz.prpp.thesis_vO1.REPLY";

private BeaconManager beaconManager;
private BeaconRegion region;

private Double one = 100.0;
private Double two = 100.0;
private Double three = 100.0;
private Double four = 100.0;
private Double five = 100.0;
private Double six = 100.0;

@Owverride

public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity_new_node);

region = new BeaconRegion(*'ranged region",
UUID.fromString(*B9407F30-F5F8-466E-AFF9-25556B57FE6D™), null, null);

beaconManager = new BeaconManager(this);
beaconManager.setRangingListener(new BeaconManager.BeaconRangingListener() {
@Owverride
public void onBeaconsDiscovered(BeaconRegion region, List<Beacon> list) {
if (Mist.isEmpty()) {
clear();
for (Beacon item : list) {
switch (item.getMinor()) {
case 2224:
one = computeAccuracy(item);
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break;

case 46152:
two = computeAccuracy(item);
break;

case 41111:
three = computeAccuracy(item);
break;

case 48918:
four = computeAccuracy(item);
break;

case 48677:
five = computeAccuracy(item);
break;

final Spinner dropdown = findViewByld(R.id.spinnerl);

Integer[] items = new Integer[]{1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16};

ArrayAdapter<integer> adapter = new ArrayAdapter<>(this,
android.R.layout.simple_spinner_dropdown_item, items);

dropdown.setAdapter(adapter);

final Button button = findViewByld(R.id.bnCalibrate);
button.setOnClickListener(new View.OnClickListener() {
public void onClick(View view) {
Intent replyIntent = new Intent();
Integer selectedNumber = (Integer) dropdown.getSelectedItem();

if (isEmpty()) {
setResult(RESULT_CANCELED, replyintent);

}else {
replyIntent.putExtra("node", selectedNumber);
replyIntent.putExtra("1", round(one));
replylIntent.putExtra(*2", round(two));
replyintent.putExtra(*3", round(three));
replylIntent.putExtra(4", round(four));
replylIntent.putExtra("5", round(five));
replyIntent.putExtra(6", round(six));
setResult(RESULT_OK, replyintent);

}

finish();

}
ok

}

@Override

protected void onResume() {
super.onResume();

SystemRequirementsChecker.checkWithDefaultDialogs(this);
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beaconManager.connect(new BeaconManager.ServiceReadyCallback() {
@Override
public void onServiceReady() {
beaconManager.startRanging(region);

b
}

@Owverride

protected void onPause() {
beaconManager.stopRanging(region);
super.onPause();

private Boolean isEmpty(){
return one == 100.0 && two == 100.0 && three == 100.0 && four == 100.0 && five == 100.0
&& six == 100.0;
}

private void clear() {
one = 100.0;
two = 100.0;
three = 100.0;
four = 100.0;
five =100.0;
six = 100.0;

}

public static double round(double value) {
BigDecimal bd = new BigDecimal(value);
bd = bd.setScale(2, RoundingMode.HALF_UP);
return bd.doubleValue();

¥
¥
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Node
package com.zzz.prpp.thesis_v01,;

import android.arch.persistence.room.Columninfo;
import android.arch.persistence.room.Entity;

import android.arch.persistence.room.PrimaryKey;
import android.support.annotation.NonNull;

@Entity(tableName="Node_table")
public class Node {

@PrimaryKey(autoGenerate = true)
private Integer mid;
@NonNull
@Columninfo(name = "node")
private Integer mNumber;
private Double mOne;

private Double mTwo;

private Double mThree;
private Double mFour;

private Double mFive;

private Double mSix;

/lconstructors
public Node(@NonNull Integer number, Double one, Double two, Double three, Double four,
Double five, Double six) {
this.mNumber = number;
this.mOne = one;
this.mTwo = two;
this.mThree = three;
this.mFour = four;
this.mFive = five;
this.mSix = six;

public String getNode(){

if (mOne==null)
mOne= 10.0;

if (mTwo==null)
mTwo= 10.0;

if (mThree==null)
mThree= 10.0;

if (mFour==null)
mFour= 10.0;

if (mFive==null)
mFive= 10.0;

if (mSix==null)
mSix= 10.0;

return mNumber.toString() + "-" + mOne.toString() + "," + mTwo.toString() + "," +
mThree.toString() + "," + mFour.toString() + "," + mFive.toString() + "," + mSix.toString() ; }
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Ilgetters

public Integer getMId() {return this.mid;}

@NonNull

public Integer getMNumber() {return this.mNumber;}
public Double getMOne() {return this.mOne;}

public Double getMTwo() {return this.mTwo;}
public Double getMThree() {return this.mThree;}
public Double getMFour() {return this.mFour;}
public Double getMFive() {return this.mFive;}

public Double getMSix() {return this.mSix;}

/[setters

public void setMId(Integer mld) {this.mId = mld;}

public void setMNumber(@NonNull Integer mNumber) {this.mNumber = mNumber;}
public void setMOne(Double mOne) {this.mOne = mOne;}

public void setMTwo(Double mTwo) {this.mTwo = mTwo;}

public void setMThree(Double mThree) {this.mThree = mThree;}

public void setMFour(Double mFour) {this.mFour = mFour;}

public void setMFive(Double mFive) {this.mFive = mFive;}

public void setMSix(Double mSix) {this.mSix = mSix;}
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NodeDao
package com.zzz.prpp.thesis_v01,;

import android.arch.lifecycle.LiveData;
import android.arch.persistence.room.Dao;
import android.arch.persistence.room.Insert;
import android.arch.persistence.room.Query;

import java.util.List;

@Dao
public interface NodeDao {

@Insert
void insert(Node node);

@Query("DELETE FROM node_table™)
void deleteAll();

@Query("SELECT * from node_table ORDER BY mld ASC™)
LiveData<List<Node>> getAllNodes();
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NodeL istActivity
package com.zzz.prpp.thesis_v01,;

import android.arch.lifecycle.Observer;

import android.arch.lifecycle.ViewModelProviders;
import android.content.Intent;

import android.os.Bundle;

import android.support.annotation.Nullable;

import android.support.design.widget.FloatingActionButton;
import android.support.v7.app.AppCompatActivity;
import android.support.v7.widget.LinearLayoutManager;
import android.support.v7.widget.RecyclerView;

import android.view.Menu;

import android.view.Menultem;

import android.view.View;

import android.widget.Toast;

import java.util.List;

public class NodeL.istActivity extends AppCompatActivity {
public static final int NEW_NODE_ACTIVITY_REQUEST_CODE = 1;
private NodeViewModel mNodeViewModel;

@Owverride

protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity _node_list);

RecyclerView recyclerView = findViewByld(R.id.recyclerview);
final NodeListAdapter adapter = new NodeListAdapter(this);
recyclerView.setAdapter(adapter);
recyclerView.setLayoutManager(new LinearLayoutManager(this));

I/l Get a new or existing ViewModel from the ViewModelProvider.
mNodeViewModel = ViewModelProviders.of(this).get(NodeViewModel.class);

// Add an observer on the LiveData returned by getAlINodes.
/l The onChanged() method fires when the observed data changes and the activity is
/I in the foreground.
mNodeViewModel.getAllNodes().observe(this, new Observer<List<Node>>() {
@Owverride
public void onChanged(@Nullable final List<Node> nodes) {
// Update the cached copy of the nodes in the adapter.
adapter.setNodes(nodes);

}
b

FloatingActionButton fab = findViewByld(R.id.fab);
fab.setOnClickListener(new View.OnClickListener() {
@Override
public void onClick(View view) {
Intent intent = new Intent(NodeListActivity.this, NewNodeActivity.class);
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startActivityForResult(intent, NEW_NODE_ACTIVITY_REQUEST_CODE);
}
ok
}

@Owverride

public boolean onCreateOptionsMenu(Menu menu) {
getMenulnflater().inflate(R.menu.menu_main, menu);
return true;

}

@Owverride
public boolean onOptionsltemSelected(Menultem item) {
int id = item.getltemId();
if (id == R.id.action_settings) {
return true;
}
return super.onOptionsltemSelected(item);

}

public void onActivityResult(int requestCode, int resultCode, Intent data) {
super.onActivityResult(requestCode, resultCode, data);

if (requestCode == NEW_NODE_ACTIVITY_REQUEST_CODE && resultCode ==
RESULT_OK) {
//Word word = new Word(data.getStringExtra(NewWordActivity. EXTRA_ REPLY));
Node finalNode = new Node(data.getIntExtra("node",
99),data.getDoubleExtra(1",99.0),data.getDoubleExtra(*'2",99.0),data.getDoubleExtra("'3",99.0),dat
a.getDoubleExtra(*'4",99.0),data.getDoubleExtra("'5",99.0),data.getDoubleExtra(*'6",99.0));
mNodeViewModel.insert(finalNode);
Toast.makeText(
getApplicationContext(),
R.string.button_calibrate,
Toast. LENGTH_LONG).show();
}else {
Toast.makeText(
getApplicationContext(),
R.string.empty_not_saved,
Toast. LENGTH_LONG).show();
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NodeL istAdapter
package com.zzz.prpp.thesis_v01,;

import android.content.Context;

import android.support.v7.widget.RecyclerView;
import android.view.LayoutInflater;

import android.view.View;

import android.view.ViewGroup;

import android.widget. TextView;

import java.util.List;

public class NodeListAdapter extends RecyclerView.Adapter<NodeListAdapter.NodeViewHolder>
{
class NodeViewHolder extends RecyclerView.ViewHolder {
private final TextView nodeltemView;

private NodeViewHolder(View itemView) {
super(itemView);
nodeltemView = itemView.findViewByld(R.id.textView);
}
}

private final Layoutinflater minflater;
private List<Node> mNodes; // Cached copy of nodes

NodeL istAdapter(Context context) { minflater = LayoutInflater.from(context); }

@Owverride

public NodeViewHolder onCreateViewHolder(ViewGroup parent, int viewType) {
View itemView = minflater.inflate(R.layout.recyclerview_item, parent, false);
return new NodeViewHolder(itemView);

¥

@Override

public void onBindViewHolder(NodeViewHolder holder, int position) {
Node current = mNodes.get(position);
holder.nodeltemView.setText(current.getNode());

¥

void setNodes(List<Node> nodes){
mNodes = nodes;
notifyDataSetChanged();

¥

@Override
public int getltemCount() {
if (mNodes !=null)
return mNodes.size();
else return O;

¥
¥
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NodeRepository
package com.zzz.prpp.thesis_v01,;

import android.app.Application;
import android.arch.lifecycle.LiveData;
import android.os.AsyncTask;

import java.util.List;
public class NodeRepository {

private NodeDao mNodeDao;
private LiveData<List<Node>> mAlINodes;

NodeRepository(Application application) {
NodeRoomDatabase db = NodeRoomDatabase.getDatabase(application);
mNodeDao = db.nodeDao();
mAlINodes = mNodeDao.getAlINodes();

}

LiveData<List<Node>> getAllINodes() {
return mAlINodes;

}

public void insert (Node node) {
new insertAsyncTask(mNodeDao).execute(node);

¥

private static class insertAsyncTask extends AsyncTask<Node, Void, Void> {
private NodeDao mAsyncTaskDao;

insertAsyncTask(NodeDao dao) {
mAsyncTaskDao = dao;

¥

@Override

protected Void doIinBackground(final Node... params) {
mAsyncTaskDao.insert(params[0]);
return null;

¥
¥
¥
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NodeRoomDatabase
package com.zzz.prpp.thesis_v01,;

import android.arch.persistence.db.SupportSQLiteDatabase;
import android.arch.persistence.room.Database;

import android.arch.persistence.room.Room;

import android.arch.persistence.room.RoomDatabase;
import android.content.Context;

import android.os.AsyncTask;

import android.support.annotation.NonNull;

@Database(entities = {Node.class, Coordinate.class}, version = 1, exportSchema = false)
public abstract class NodeRoomDatabase extends RoomDatabase {

public abstract NodeDao nodeDao();
public abstract CoordinateDao coordinateDao();

private static NodeRoomDatabase INSTANCE;

static NodeRoomDatabase getDatabase(final Context context) {
if INSTANCE ==null) {
synchronized (NodeRoomDatabase.class) {
if INSTANCE == null) {

INSTANCE = Room.databaseBuilder(context.getApplicationContext(),
NodeRoomDatabase.class, "node_database™)
.fallbackToDestructiveMigration()
.addCallback(sRoomDatabaseCallback)

Dbuild();

}
}
}
return INSTANCE;

¥

private static RoomDatabase.Callback sRoomDatabaseCallback = new
RoomDatabase.Callback(){

@Override

public void onOpen (@NonNull SupportSQL.iteDatabase db){
super.onOpen(db);
/' If you want to keep the data through app restarts,
/I comment out the following line.
new PopulateDbAsync(INSTANCE).execute();

}

j3

private static class PopulateDbAsync extends AsyncTask<Void, Void, Void> {

private final NodeDao mDao;
private final CoordinateDao mCoordinateDao;

PopulateDbAsync(NodeRoomDatabase db) {
mDao = db.nodeDao();
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mCoordinateDao = db.coordinateDao();

¥

@Override
protected Void doInBackground(final Void... params) {

//Coordinates

mCoordinateDao.delete All();
mCoordinateDao.insert(new Coordinate(1,5,2));
mCoordinateDao.insert(new Coordinate(2,5,3));
mCoordinateDao.insert(new Coordinate(3,7,3));
mCoordinateDao.insert(new Coordinate(4,1,4));
mCoordinateDao.insert(new Coordinate(5,1,5));
mCoordinateDao.insert(new Coordinate(6,3,5));
mCoordinateDao.insert(new Coordinate(7,5,5));
mCoordinateDao.insert(new Coordinate(8,7,5));
mCoordinateDao.insert(new Coordinate(9,9,5));
mCoordinateDao.insert(new Coordinate(10,5,6));
mCoordinateDao.insert(new Coordinate(11,7,6));
mCoordinateDao.insert(new Coordinate(12,9,6));
mCoordinateDao.insert(new Coordinate(13,5,7));
mCoordinateDao.insert(new Coordinate(14,7,7));
mCoordinateDao.insert(new Coordinate(15,5,8));
mCoordinateDao.insert(new Coordinate(16,7,8));

//Nodes
//mDao.deleteAll();

return null;
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NodeViewModel
package com.zzz.prpp.thesis_v01,;

import android.app.Application;
import android.arch.lifecycle.AndroidViewModel;
import android.arch.lifecycle.LiveData;

import java.util.List;
public class NodeViewModel extends AndroidViewModel {

private NodeRepository mRepository;
private CoordinateRepository mCoordinateRepository;

private LiveData<List<Node>> mAlINodes;
private LiveData<List<Coordinate>> mAllCoordinates;

public NodeViewModel (Application application) {
super(application);
mRepository = new NodeRepository(application);
mCoordinateRepository = new CoordinateRepository(application);
mAlINodes = mRepository.getAllINodes();
mAllCoordinates = mCoordinateRepository.getmAllCoordinates();

¥

LiveData<List<Node>> getAllNodes() { return mAlINodes; }
LiveData<List<Coordinate>> getAllCoordinates() { return mAllCoordinates;}

public void insert(Node node) { mRepository.insert(node); }
public void insert(Coordinate coordinate) { mCoordinateRepository.insert(coordinate);}
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Vertex
package com.zzz.prpp.thesis_v01,;

public class Vertex {
final private int id;
final private float mX;
final private float mY;

public Vertex(Integer id, Float x, Float y) {
this.id = id;
this.mX = x;
this.mY =vy;

¥
public Integer getld() {
return id;

¥

public Float getMX() {
return mxX;

¥

public Float getMY() {
return my;

¥
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Xml

Activity_calibration

<?xml version="1.0" encoding="utf-8"?>

<android.support.constraint. ConstraintLayout

xmins:android="http://schemas.android.com/apk/res/android"
xmlins:app="http://schemas.android.com/apk/res-auto"
xmins:tools="http://schemas.android.com/tools"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:background="@drawable/map">

<Button
android:id="@+id/bnToNodeList"
android:layout_width="0dp"
android:layout_height="wrap_content"
android:layout_marginEnd="110dp"
android:layout_marginStart="110dp"
android:text="@string/button_to_node_list"
app:layout_constraintEnd_toEndOf="parent"
app:layout_constraintHorizontal _bias="0.0"
app:layout_constraintStart_toStartOf="parent"
app:layout_constraintTop_toTopOf="parent" />

<com.zzz.prpp.thesis_v01.DrawNodesView
android:id="@+id/dvDrawNodes"

android:layout_width="match_parent"
android:layout_height="match_parent"/>

</android.support.constraint.ConstraintLayout>
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Activity main

<?xml version="1.0" encoding="utf-8"?>

<android.support.constraint.ConstraintLayout

xmins:android="http://schemas.android.com/apk/res/android"
xmlins:app="http://schemas.android.com/apk/res-auto"
xmins:tools="http://schemas.android.com/tools"
android:layout_width="match_parent"
android:layout_height="match_parent"
tools:context=".MainActivity">

<Button
android:id="@+id/bnToCalibration"
android:layout_width="0dp"
android:layout_height="wrap_content"
android:layout_marginStart="110dp"
android:layout_marginEnd="110dp"
android:layout_marginBottom="40dp"
android:text="@string/button_to_calibration"
app:layout_constraintBottom_toTopOf="@-+id/bnToNavigation"
app:layout_constraintEnd_toEndOf="parent"
app:layout_constraintHorizontal _bias="0.0"
app:layout_constraintStart_toStartOf="parent" />

<Button
android:id="@-+id/bnToNavigation"
android:layout_width="0dp"
android:layout_height="wrap_content"
android:layout_marginStart="110dp"
android:layout_marginEnd="110dp"
android:layout_marginBottom="40dp"
android:text="@string/button_to_navigation"
app:layout_constraintBottom_toTopOf="@-+id/tvCenter"
app:layout_constraintEnd_toEndOf="parent"
app:layout_constraintHorizontal _bias="1.0"
app:layout_constraintStart_toStartOf="parent" />

<TextView
android:id="@+id/tvCenter"
android:layout_width="wrap_content"
android:layout_height="18dp"
android:text="@string/welcome"
app:layout_constraintBottom_toBottomOf="parent"
app:layout_constraintBottom_toTopOf="@-+id/tvCenter2"
app:layout_constraintHorizontal_bias="0.51"
app:layout_constraintLeft_toLeftOf="parent"
app:layout_constraintRight_toRightOf="parent"
app:layout_constraintTop_toTopOf="parent"
app:layout_constraintVertical_bias="0.625" />

<TextView
android:id="@-+id/tvCenter2"
android:layout_width="250dp"
android:layout_height="50dp"
android:layout_marginBottom="8dp"
android:text="@string/github"
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android:textAlignment="center"
app:layout_constraintBottom_toBottomOf="parent"
app:layout_constraintLeft_toLeftOf="parent"
app:layout_constraintRight_toRightOf="parent"
app:layout_constraintTop_toTopOf="parent"
app:layout_constraintVertical _bias="0.888" />

</android.support.constraint.ConstraintLayout>
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Activity navigation

<?xml version="1.0" encoding="utf-8"?>

<android.support.constraint.ConstraintLayout
xmins:android="http://schemas.android.com/apk/res/android"

android:layout_width="match_parent"
android:layout_height="match_parent"
android:background="@drawable/map">

<Button
android:id="@-+id/bnIncreasePosition"
android:layout_width="0dp"
android:layout_height="wrap_content"
android:layout_marginBottom="55dp"
android:layout_marginEnd="110dp"
android:layout_marginLeft="110dp"
android:layout_marginRight="110dp"
android:layout_marginStart="110dp"
android:text="@string/button_to_calibration"/>

<com.zzz.prpp.thesis_v01.DrawView
android:id="@-+id/dvNodes"
android:layout_width="match_parent"
android:layout_height="match_parent"/>

</android.support.constraint.ConstraintLayout>
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Activity new_node
<?xml version="1.0" encoding="utf-8"?>

<LinearLayout xmlIns:android="http://schemas.android.com/apk/res/android"
android:orientation="vertical" android:layout_width="match_parent"
android:layout_height="match_parent">

<Spinner
android:id="@-+id/spinnerl"
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:background="@android:drawable/btn_dropdown"
android:spinnerMode="dropdown"/>

<Button
android:id="@-+id/bnCalibrate"
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:background="@color/colorPrimary"
android:text="@string/button_calibrate"
android:textColor="@color/buttonLabel" />

</LinearLayout>
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Activity node_list
<?xml version="1.0" encoding="utf-8"?>

<android.support.design.widget.CoordinatorLayout

xmlins:android="http://schemas.android.com/apk/res/android"
xmlins:app="http://schemas.android.com/apk/res-auto"
xmins:tools="http://schemas.android.com/tools"
android:layout_width="match_parent"
android:layout_height="match_parent"
tools:context="com.zzz.prpp.thesis_v01l.NodeListActivity">

<android.support.design.widget. AppBarLayout
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:theme="@style/AppTheme.AppBarOverlay">

</android.support.design.widget. AppBarLayout>
<include layout="@Iayout/content_main" />

<android.support.design.widget.FloatingActionButton
android:id="@+id/fab"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:layout_gravity="bottom|end"
android:layout_margin="@dimen/fab_margin"
android:src="@drawable/ic_add_black_24dp" />

</android.support.design.widget.CoordinatorLayout>
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Content_main
<?xml version="1.0" encoding="utf-8"?>

<android.support.constraint. ConstraintLayout

xmlins:android="http://schemas.android.com/apk/res/android"
xmlins:app="http://schemas.android.com/apk/res-auto"
xmins:tools="http://schemas.android.com/tools"
android:layout_width="match_parent"
android:layout_height="match_parent"
tools:context="com.zzz.prpp.thesis_v01l.NodeListActivity"
tools:showIn="@layout/activity_main">
<I--app:layout_behavior="@string/appbar_scrolling_view_behavior" -->

<android.support.v7.widget.RecyclerView
android:id="@-+id/recyclerview"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:background="@android:color/darker_gray"
tools:listitem="@Ilayout/recyclerview_item" />

</android.support.constraint.ConstraintLayout>

101



Recyclervuew_item
<?xml version="1.0" encoding="utf-8"?>

<LinearLayout xmlIns:android="http://schemas.android.com/apk/res/android"
android:orientation="vertical" android:layout_width="match_parent"
android:layout_height="wrap_content">

<TextView
android:id="@+id/textView"
style="@style/node_title"
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:background="@android:color/holo_orange_light" />
</LinearLayout>
Menu_main
<menu xmlns:android="http://schemas.android.com/apk/res/android"
xmins:app="http://schemas.android.com/apk/res-auto”
xmins:tools="http://schemas.android.com/tools"
tools:context="com.zzz.prpp.thesis_v01l.NodeListActivity">
<item
android:id="@-+id/action_settings"
android:orderInCategory="100"
android:title="@string/action_settings"
app:showAsAction="never" />
</menu>
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Colors

<?xml version="1.0" encoding="utf-8"?>

<resources>
<color name="colorPrimary">#3F51B5</color>
<color name="colorPrimaryDark">#303F9F</color>
<color name="colorAccent">#FF4081</color>
<color name="buttonLabel">#d3d3d3</color>

<[resources>
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Dimens
<?xml version="1.0" encoding="utf-8"?>

<resources>
<dimen name="fab_margin">16dp</dimen>
<dimen name="small_padding">6dp</dimen>
<dimen name="big_padding">16dp</dimen>
<[resources>
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Strings
<resources>

<string name="app_name">thesis-v0.1</string>
<string name="action_settings">Settings</string>
<string name="hint_node">Node...</string>
<string name="button_to_calibration">Calibrations</string>
<string name="button_to_navigation">Navigate</string>
<string name="button_calibrate">Calibrate</string>
<string name="empty_not_saved">Node not saved because it is empty.</string>
<string name="button_to_node_list">Show Calibrations</string>
<string name="welcome">Welcome to the thesis application of Nick Androulakis</string>
<string name="github">Find the code on my github page
https://github.com/NickAndroulakis</string>
<[resources>

105



Styles
<resources>

<!-- Base application theme. -->
<style name="AppTheme" parent="Theme.AppCompat.Light.DarkActionBar">
<I-- Customize your theme here. -->
<item name="colorPrimary">@color/colorPrimary</item>
<item name="colorPrimaryDark">@color/colorPrimaryDark</item>
<item name="colorAccent">@color/colorAccent</item>
</style>

<style name="AppTheme.NoActionBar">
<item name="windowActionBar">false</item>
<item name="windowNoTitle">true</item>
</style>

<style name="AppTheme.AppBarOverlay" parent="ThemeOverlay.AppCompat.Dark.ActionBar"
/>

<style name="AppTheme.PopupOverlay" parent="ThemeOverlay.AppCompat.Light" />

<I-- The default font for RecyclerView items is too small.
The margin is a simple delimiter between the words. -->
<style name="node_title">
<item name="android:layout_width">match_parent</item>
<item name="android:layout_height">26dp</item>
<item name="android:textSize">24sp</item>
<item name="android:textStyle">bold</item>
<item name="android:layout_marginBottom">6dp</item>
<item name="android:paddingLeft">8dp</item>
</style>

</resources>
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