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EuxapioTieg

H napovoa SutAwpatiki epyacia ekmovinOnke ota mAaiola tTng OAOKANPwWONG Twv
omoudwv pou oto Metarmtuylakd Npoypappa Zrmouvdwv «Mponyuéva Zuotipata
MAnpodopkng - Avarmtuén Aoylopikou kot Texvntig Nonpoouvng» tou TUAUATOG
MAnpodopkng Tou Mavemniotnuiov MNepatwg.

O¢Aw va euxaplotiow Beppd tov emPAEnovta kabnyntr pou, EudyyeAlo Zakkomoulo,
yla TV MOAUTLUN KAl CUVEXH uTtooTtplén kot kaBodryynon tou kab’ 6An t dldpkela
NG SUTAWHATIKAG HoU epyaoiag. AKOWN, EUXAPLOTW TTOAU OAOUG TOUG KOBNyNnTEG TOU
TUAMATOG YLa TLG 0LOONLELWTES YVWOELG TTOU OV TIPoodEpay KATA TNV SLAPKELA TNG
¢doitnong pou.
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NepiAnyn

H mapouoa petamtuxlakn epyacio amookomnel otnv avamntuén pog epapuoyns ya
Kwvntd tnAedwva, n omola Ba xpnoLLoTIOLEL TEXVOAOYLEG KL EEXPTNLOTA TNG CUOKEUNG
omwg eival to GPS kat n emav§npévn mPayUatikoTnTa yLa TNV KAAUTEPN
€EATOULIKEVEVN EUMELPLA XPROTN OTO TESLO TNG NAEKTPOVLKNAG TteEPLynong. H avaykn
yla kKaAutepn ipoBoAn Stadpopwv pe Baon tig SuvatdTnTeS KAl AVAYKESG TOU KABE
XPNotn aAAQ Ko mtiong otnv epudavion mAnpodopLwy yla éva onpueio evoladpEpovtog
HE €va SLadopeTKO TPOTO He 06fynoe otnv avamtuén autng tng edpapuoyns. To GPS
TNG KNt CUCKEUNG Aouov elval évag amo Toug KAAUTEPOUG TPOTIOUG YL TV
nipoBoAn Stadpopwy mou tatpldlouv otov xprnotn. Eniong évag S1apopeTikdg TPOMOG
arnod Toug ouvnBLopEVouG Ttou eTUAEXDNKE yLa TNV PpoBoAn mAnpodoplwv ota onueia
evbladpEpovtog eival n texvoloyia emav§npévng mpaypatikotntag onol o xpnotng Ba
€XEL TNV duvaToTnNTA Va €L LEOW TNG KAPEPAG TNG KLVNTHG CUCKEUNG QVTLKELLEVA OTIOU
Ba prmopouv va meplypaouv Kat va Swoouv mepLocoTePES TANPOodOpPLeS yLa ToV
Xwpo.

H ulomoinon t¢ epapuoyng eywve pe xprion cross compiled applications (Edappoyég
METOUYAWTIOUEVEG OVA AELTOUPYLKO CUCTNLOL) XPNOLLOTIOLWVTAG TO EPYAAELO AVATITUEAG
Kwntwv edpappoywv React Native. Evw akopun yla tnv umootipLén tng KvnTtng
epappoyng avamntuxdnke to avtiotolxo RESTful APl oroU Stavépel Ta kKataAAnAd
b6ebopéva otnv kvntn edpappoyn.
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Abstract

This master thesis aims to develop a mobile application, which will use technologies
and modules of the device, such as GPS and augmented reality, to give the user better
and more personalized experience in the field of electronic browsing. The need of
having better preview of the routes based on user’s possibilities and needs, and the
appearance of information about a point of interest in a different way led me to the
development of this application. The GPS module of the mobile device is one of the
best ways to show personalized routes that are suitable for the user. Also, a different
way from the usual chosen for showing information about a point of interest is the
augmented reality technology in which the user will be able to see 3D objects through
the camera of the mobile device giving with this way more information about one
place.

The implementation of the application is done using the React Native tool which is for

cross compiled application development. Also, a RESTful APl was built to support the
mobile application by distributing the proper data.
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KepaAaio 1 - Eilcaywyn

1.1 levika

H xprion ¢opntwv cuoKEVWV EXEL YIVEL AVOTTOOTIOOTO KOUKATL TNG KOONUEPLVOTNTAG
pag. OAo Kal MEPLOCOTEPOG KOOHOG XPNOLUOTIOLEL KLVNTEG CUOKEVEG OTNV
kaBnuepwvotnTa adou pnopel Pe PeyaAn eukoAia va TO TPAYHOTOTOLOEL OTIOATIOTE
XPELALETOL LECA ATIO AUTEG XPNOLUOTIOLWVTAG TLG EPapUoyEG TTou gival StabBéotpeg ota
application stores Tou Klvntou ThAebWVOU Kal UITOPEL VAL TLG XPNOLLOTIOLOEL E
MEYAAN €UKOALQ KOl AKOMAL TLG TIEPLOCOTEPEG POPES Swpeav [1].

Mua katnyopio epappoywv mou UTIAPXEL O€ AUTA TA KOATAOTHOTA ELVOL OXETIKA ME
TNV NAEKTPOVLKA TTAORyNon omoU Kavelg umopel va Bpetl epapoyEG TOUPLOTIKOUG
evlladépovrog, epappoyég mou BonBouv Tov xpRotn va eEEPEUVHOEL KAAUTEPQ TNV
TIOAN Tou Kat dAAa oAAd. Etol o xpriotng pmopel va Bpet omota mAnpodopia
XPELALETAL YL TNV TTAONYNON TOU AUEDA, YPRYOPO KAl EUKOAQ LLE TN XPAON TNG
KATAAANANG epapuoyng.

H avamtuén pog tétolag epappoyng kat yLa tig duo emkpatovoes mAatdopueg dev
elvat pa eVkoAn dtadikacio adou to kABe Aettoupyko amattel StadopeTkEG YAWOOES
TIPOYPOUHATIOMOU Kal StadopeTikd epyaleia poypappatiopol. To Android
XPNOLLOTIOLEL TIG YAWOOEG poypappatiopou Java kat Kotlin, to mpotewvopevo Android
Studio kot Stemadeg xpriotn otnpLlopeves oto Material Design[2] evw oo thv dAAn to
evw 10 i0S T1§ YAwooeg mpoypappatiopov Objective C kot Swift, IDE to Xcode kat
Studio kat Stemadeg xpriotn Bactopévo oto Human Interface Guidelines[3][4]. AutA n
SL0POoPETIKOTNTA EXEL WG ATMOTEAECHA AUENUEVO KOOTOG YL TNV AVATTTUEN TWV
edappoywv kat otig Suo MAATPOpHES aPoU XPELALETAL TIPOYPOLUATIOTEG KOL YLOL TLG
S6uo matdopued.

To auénuévo autod kootog odriynoe otnv dnuoupyia epyaieiwv kat framework pe tnv
LKAVOTNTO VOL ETILTPEOUV OTOV XPAOTN VO EMAVOXPNOLLOTIOINCN KWLKA OTLG
UAOTIOLAOELG. H Xprion TETOLWV TPOYPOUUOTLOTIKWY EPYOAELWV Kal frameworks ektog
TOU OTL ETUTPETIOUV OTOV TIPOYPOUMATLOTA TNV EMAVAXPNOLLOTIOINCN OAOKANPOU A
MEPOUG TOU KWK KaL 0TLG SU0 MAathOpUeS Xwplg aAayEg, EXEL TO EMUTAEOV
TIAEOVEKTN A TNG XPon SLadopeTIKWY YAWOOWYV TIPOYPAUATIOLOU OTtd QUTEG TTOU
€YYEVWC urtooTtnpilouv oL SUo MAathOpueS. Kamola amnod ta o yvwotd framework
elval to React Native, to Flutter kat to lonic[5].

1.2 Zuveio@opd TnG epyaciag

Edappoyég yla tnv nAektpovikn horynon popoulv va Bpebouv oAAEG oTa
KATAOTAMATA €POPLOYWY TWV KLVNTWV CUCKEUWV. ATO TAL ONUOVTLKOTEPA OTOLXELD
TIoU Xapoaktnpifouv pLa tétola epappoyn eivat ot Suvatotnteg mou divel n epapuoyn
OTOUG XPAOTEG, N TANPOTNTA TOU TIEPLEXOMEVOU KO N euxpnotia oav epapuoyn.
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H edappoyn mou avarmtuxBnke ota npdtuma TG SUTAWUATIKAG Epyaciag Sev €xeL oav
KUPLO OTOXO TNV TPWTOTUTILOL KOLL TTOLOTNTA OE AUTA Ta otolxeia. KUpla dlattepotnta
NG elval n mpoomndBela uAomoinong TNG oav YEVWATPLA Tapopoiwy edappoywy,
Sivovtag emumtAéov OpwWG SUVATOTNTEG OTOV XPrOTN OTIWG Elval T EEATOULKEV LEVA
SpopoAoyLa aAAG KoL ETILONG XPAON TEXVOAOYLWV OTIWG N EMAUENUEVN TIPOAYHATIKOTNTA
TIOU UITOPOUV VO KAAUTEPEUOOUV TNV EUMELPL XPHONG.

Itnv edappoyn eniong divetat Eudacn oto eLXPNOTO Kol EVKOAO ypadIko meplBaiiov
WOoTE va Uropel va xpnotomolnOet e eukoAia amod OAeG TG NALKLOKEG OUADEG.

1.3 AapOpwon gpyaciag

MEeTd tnV eLl0aywyn Kot TNV avodopd ota XapoKTNPELOTIKA Kal TG LOLALTEPOTHTES TNG
edappoyng, oto devtepo KePAAaLo avalUeTal To TEXVOAOYLKO uTtoBaBpo mou adopd
TLG SLoPOPETIKEG TEXVIKEG SnLoupylag edpappoywy yla popnTeEG CUOKEVEG, EVW ETLONG
nieplypddovtal kat oL SLadkTuaKkeG EPOPLOYES.

210 Tpito KePAAaLo mepLypadovtal oL texvoloyieg kat ot BLBAL0OrKkeg mou
xpnoomnowBnkav yla tnv uAomoinon tng ebpaproyng aAAd Kal To XOPOKTNPLOTIKA
TOUG.

210 TETOPTO KEPAAALO YivETAL EMEEAYNON TWV KUPLOTEPWY CNUELWY TNG
TIPOYPOULHLATLOTIKAG UAOTIOINONG OAWV TWV TUNUATWY TOU €pyou
ocupneplhapBavouévou tng Baong dedopévwy, Tng edappoyng kat tou APl kat
ETWUMAEOV TEKUNPLWVETOL TO API.

210 MEUMTO KEPAAALO UE TAPABEDSN OTLYULOTUTIWYV TNG EDAPUOYAG TIEPLYPAdETAL N
Aettoupyia TnG edpappoyng amod Tnv MAEUPA TOU XPHOTN.

Ta cupmepAopaTa ard TNV EKMOVNON TG Epyaciag kataypddovtal oTo EKTO KePAAaLo
Kall EMUTAEoV TtpoTeivovTal BEpata BEATIWONG KoL EMEKTAONG TOU EPYOU.
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Ke@daAaio 2 - OswpnTiKO TEXVOAOYIKO uTTOaBpo

2.1 NMAATPOPHES POPNTWV CUTKEUWYV Kal EQAPHOYES

ITLG MEPEG Hag Suo eival Ta 1o SladeSopeva AELTOUPYLKA CUCTAATO YL KLVNTEG
OUOKeEUEG. Autd lval To i0S Tou €xeL avamtuxBet amo tnv Apple to 2007 kat
Xpnoluomnoleitat otig dopntég cUoKeUEG TIG (iPhone, iPad) kat to Android to omoio
elvaL AoyLopLko avolytoU KwdLka Kal Umopel va xpnotpomnotnBei kot va yivel
TapapeTpornoinon amnod dtadpopoug KATACKEVAOTEG KLVNTWV CUCKEUWV. To TeEAeuTAlO
€xeL avamnrtuxBel anod tnv Google to ota té€An tou 2007 Kot emiong elvatl Kot To
AELTOUPYLKO CUOTNUA VLA KLVNTEG CUOKEUEG TIOU KOTEXEL TO LEYOAUTEPO PEPLSLO
ayopdg otov kKoopo [6][7][8].

‘Eva amnod tao peyaAUTEPA MAEOVEKTALATO QLUTWVY TWV AELTOUPYLIKWY Elval OTL EMLTPEMOUV
OTOV XPAOTN TNV EyKaTAcTACH EQAPHUOYWV TIOU £XOUV TNV SuvatoTtnTa va

XPNOLLOTIO 00UV €EQPTAATA TNG CUOKEUNG (Camera, gps, LKpOdwVo K.a.). AuTO
Sivel TNV SuvaToOTNTA OTOUG KATACKEUAOTEG TWV EPOPLOYWY VO EKUETOAAEUTOUV
TIANPWG AUTEG TLG SUVATOTNTEG KAl VoL avamTuEouV ePOPUOYES LE EVa LEYAAO EVPOG
SuvatotATwy. MePLKEG Ao TLG KATNYOopleg EdapLOoywY TTOU UTIAPXOUV Elval oL
edappoyEG TAorynong, KOWwVIKwY SIKTUWV, SLaxelplong Kpatroewy, uyeiag, e-
commerce Kal ta mayvidla[9].

210 AELTOUPYLIKA CUCTALATO UTIAPXOUV NAEKTPOVLKA KATAOTAUATA OO TO OTIolo O
XPNotNg Unopet va meptnynBel otig StaBEaipeg, epapuoyEC Kat va emAEEEL va
€yKATOOTNOEL OToLa epappuoyn eMBUUEL e EUKOAO Kal ypriyopo Tporo. Ot
TIEPLOOOTEPEG EPAPUOYEG EXOUV WG AVTITLHIO EVal LKPO TTOCO 1 TIOAAEG OTTO QUTEG
SlatiBevral dwpeadv, BERata uTtdpxouv Kot epapOYEG TTOU KOoTi{ouv TTOAU
TieploooTEP XprAatTa aAAd autd onpaivel oti N xpnotikotnTa tg eival moAu
peyoAUTtepNnG onuaciog[9].
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2.1.1 Android

android

EIKONA 2.1: Aoyotutro Asitoupyikou android

To Android mepl\appaveL To AeLTOUPYLKO CUOTNHA, TO EVOLAUECO AOYLOULKO Kall
Baolkeg epapuoyEG. ZTnpixOnke otov muprva Linux Kot To LEYAAUTEPO LEPOG TOU
kwdika dnpootleveTal UTIO Toug Opoug tng Apache License, piag eAelBepng adelag
Aoylopkou[10]. O epappoyeg eival SLaBEotpeg 0TOUG XPAOTEG LECW TWV
kataotnudatwy edpappoywv (Play store, App Gallery) [11,12].

Mo peyalutepn SleukOAUVoN TWV MPOYPAUUATIOTWY, TO android mapéxel Sikr tou
epyaielodnkn avamntuéng Aoylopkou (SDK — Software Development Kit)
xpnoomnowwvtag tnv Java ) tnv Kotlin cav yAwooa npoypappatiopou. Eniong
uTtapxeL kot Stabéotpo meptBailov avantuéng ebpappoywy To omolo IPOoTEIVETAL KAl
ovoudletat Android Studio [13]. O mpoypapUATIOTAG OPWG UITOPEL VAL XPNOLLOTIOLROEL
omoio neptBaiov avantuéng emBupel kat dev meplopiletal o€ auTto. Ta AELTOUPYLIKA
TIOU UTIOPEL VO XPNOLUOTIOLACEL yLla TV avantuén epapuoywv eivat Windows, Mac OS
KoL Linux.

E¢aTopikeupévn TepIfynon Pe Asiroupyia eTaugnuévng TpayuaTikoTnTag 13
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EIKONA 2.2: Android Studio

OF

EIKONA 2.3: AoyoTtutro iOS

2.1.2i0S

Avtiotolya onwc kat oto Android to i0S nmeptAapBavel To AeLToupylko clOTNUA, TO
evOLAETO AOYLOULKO KoL TIG Baolkég epappoyE. MNa eplocoTtePeS ePAPOYES O
XPNOTNG UIOPEL VO XPNOLLOTIOLGEL TO OVTLOTOLYXO KATAOTHMOTOG EHAPHOYWYV TNG
Apple to App Store [14].

To iOS mapéxeL tnv epyaleloOnkn iOS SDK yia tnv avamntuén twv ebpappoywv TG aAAd
Kal emiong to meptBariov avamntuéng epapuoywv XCode [15]. Ot yYA\wooeg
TIPOYPAUHATIOHOU TIOU UTtopoUV va XpnotpomnotnBouv yla Tnv avamntuén eivat n
Objective C kat n Swift [3]. O xpriotng mpémet va SLab£tel utoAoyLoTh UE AELTOUPYLKO
ocvuotnua Mac OS yia tnv avamntuén ebpappoywyv o€ iOS Kal EMioNG Elvol TEPLOPLOUEVOC
otnv xprnon povo tou XCode cav neptBaAlov avantuéng ebapuoywy.

E¢aTopikeupévn TepIynon Pe Aeiroupyia eTaugnuévng TpayuaTikOTnTag 14
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Hello, Developers!

EIKONA 2.4: XCode

2.2 TUOTI01 EQAPHOYWYV YIA KIVNTEG CUOKEUES

Av kat ot 6uo mAatdopueg poodEpouv ta SLKA Toug epyaleio avamTuéng otoug
TIPOYPOULHLOTLOTEG, UITOPOUV VA XpNoLorotnBolv SLadopeTIKEG TEXVLKES Kal Epyaleia
Tpitwv yla tnv dnuoupyia epapuoywv. Avddoya tov Tpomo uAomoinong Ta§lVoLoUE
TIC edappOoyEG 0 SLAPOPEC KATNYOPLEG.

2.2.1 Eyyeveig eqpappoyég (Native apps)

Mua eyyevng epappoyn (native application) elvatl autr mou €xeL avamtuxBel yla éva
OUYKEKPLUEVO AELTOUPYLKO CUCTNUO XPNOLLLOTIOLWVTAC Ta EpYOAELa KOL TG YAWOOES
TIPOYPAUUATIOHOU auToU.

Me auTtov tov TPpomo avantuéng tng epapuoyng Sivetal 0To MPOYPOUHUATIOTA N
duvatdétnta va XpnoLUOMoLioEL TTARPWE TO UALKO TNG CUOKEUNG (camera, GPS,
HUKpOdwvo K.a.). H mpdofaon otoug mdpoug yivetal péow Twv APl tou mpoodépel To
kaBe SDK tng kdBe mAatdoppag. Eniong mpoodEpovtal oTov MPOypPARUATLOTH ETOLUA
ypadka otolxeia ta omoia elval KOVTd 1 LOLA LE QUTA TTOU XPNOLUOTIOLEL TO
AELTOUPYLKO CUOTNUA KAVOVTOG £TOL UTIAPXEL LEYAAUTEPN OLKELOTNTA OTOUG XPHOTEG
TIou €xouVv ouvnOioel Ta LA YpadLKA OTOLXELOL OTO AELTOUPYLKO GUCTNUA TIOU
Xpnotuomnolouv[15, 16].

MAgovekTrpaTa:

e JUVOALKA, £xouVv TNV KAAUTEPN eniboon
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e Alemadn XpHotn yLo TNV CUYKEKPLUEVN TIAaTdOpUa
e YrootnpLEn OAWV TwV AELTOUPYLWV KOL UALKWYV TNG KLVNTAG CUCKEUNG.
e MeydAn aflomiotia kat acdpalela

Melovektiuata:
e Kootog avamtuéng o mepintwon onou n epappoyn MPEMEL va
KATAoKEVAOTEL Kot yLa TG Suo MAaThOpUES
e [poypapuaTIOTEG PE eumeLpia o SladopeTikEG MAATPOPES KL YAWOOEG
T(POYPOULHLATLOMOU

2.2.2 AladikTuakeég eqpappoyeg (Web Apps)

Mua Stadiktuakn edpapuoyn ( web app ) €xel kataokevaoTel yla va eivat ALk o€ pLa
0806vn KwNTAG cUOKEUNG. To Avolypa auThg tng ePapuoyng YivETaL LECW TOU
¢duAAopeTpnTn LoTOL (Web browsers) tou Aettoupyikol cuotpatog. H yl\wooa
TIPOYPOLULOTLOMOU TIOU XPNOLUOTIOLE(TAL Elval LOLA e QUTH TIOU XpnoLpoToLElTaL yLa
Vv avamntuén pa totooeAidag ( HTML, JavaScript, CSS). Ta teAeutaia xpovid ot
duAAopeTpnTEG TpoodEpouv OAo Kat teplocotepa APl yia tnv xprion Stddpopwv
TIOPWV KAl UALKWV TNG CUOKEUNG (KApEPQ, HLKpOdwvo, gps K.a.). O xprotng bev
XpeLdletal va Katefdaoel karmola epopoyn oo KATIOLO KATACTNKA 1) va TNV €XEL OTNV
OUOKEUN TOU gyKkateotnuévn[17].

MAgovekTrpaTa:

e XapnAd KOoTOG avamtuéng

e M epappoyn Kot yia TG Suo mAatdopueg

e EukoAOTEpN ouvtripnon t¢ ebapuUoyng

e Movo pla opada ylo TV avantuén tne ebpapuoyng

e |KkavOTNTA VO XPNOLUOTIOAOEL TO UALKO TNG CUCKEUNG
e Aev xpelaletal va eykataotabel oto Kvntod TNAEdwvo

Melovektiupata:
e Aev €xouv kaAn enidoon
e H Sieondpn xpriotn 6ev elval KOVTA 0€ AUTH TOU AELTOUPYLKOU GUOTHHOTOG
e Aev UTIAPXEL TTARPNG XPAON OAWV TWV UALKWV KoL TIOPWV TNG KLVNTAG
OUOKEUNG

2.2.3 YBp1d1keEg epappoyEg (Hybrid Apps)

H uBpdikni edappoyn eivat o cuvduacopdg tng eyyeveig kat SltadikTtuakng epapLoync.
Elvaw pa eyyeveic edpappoyn mou €xeL oav KUPLO oTolxelo pLa tpoBoAn LloTou
(WebView) ool péoa o autd yivetal mpoBoAn tng Stadiktuakng ebpapuoyng n onoia
elval emiong TG meploootePeG GOoPEG AmoBNKEVUEVN TOTILKA OTNV cUCKEUN. To

E¢aTopikeupévn TepIfynon Pe Asiroupyia eTaugnuévng TpayuaTikoTnTag 16



Metarmruxiakn Alatpifn Mépiog Marong

ONUAVTLKO KOUMATL QUTH TNG TEXVLIKNG Elval OTL N edapuoyn Unopel va eykataotabel
HEOW TWV KATACTNUATWY TWV AELTOUPYLKWY CUCTNUATWY KAl O TPOTIOG AVATITUENG
TIAPOUEVEL akpLBwWG (810G e auTov Twy Stadiktuakwv edpapuoywv. Eniong pe auvtov
Tov TpoTo Sivetal peyalutepn npooPfacn oto UALKO TNG CUOKEUNG. Ta TTAEOVEKTH AT
elval mapopola pe autd Twv dtadlktuakwy epappoywv. Kamola amo ta mo yvwotd
epyaAeia avantuéng twv uBpldikwyv edpapuoywv sivat to lonic kat NativeScript [18].

How hybrid app development works

HYBRID APP HYBRID APP USES THE _
MIDDLEWARE APIS ,
ios
|
HTML, CSS, JS :
SINGLE CODE BASE
ANDROID
MIDDLEWARE TRANSLATES THE APIS
INTO THE NATIVE PLATFORM APIS
WINDOWS
—

EIKONA 2.5: Hybrid app development

MAgovekTrpaTa:

XopunAo k6oTog avAmtuéng

Mua edbappoyn Kat yia T Suo mAatdOpUES

EukoAOTepn cuvtrpnon tng ebapuoyns

Movo pia opdada yla tnv avamtuén tng ebapuoyns

IkavoTnTa Vo XPNOLUOTIOLNOEL LEYAAUTEPO EUPOG TOU UALKO TNG CUOKEUNG
lpnyopodtepn npooPacn adou unopel va eykataotabel otnv Kvntn
OUOKEUN

Aev xpelaletal dtadiktuo yla va Aettoupynoetl

Melovektiuata:

Aev €xouv KaAn enidoon av Kat eival Alyo KaAUTepn amo autnVv tng
StadkTuakng epappoyng yLati BplokeTal amoBnKeUUEVN OTNV CUOKEUN

H Sleomapn xpriotn Sev eival Kovta o€ aUTH TOU AELTOUPYLKOU CUCTHUOTOC
Aev uTtapxeL MARPNG XPNON OAWV TWV UALKWYV Kal TIOpWVY TNG KWVNTAG
OUOKEUNG

2.2.4 EQapHOYEG HETAYAWTIOHEVEG ava AEITOUPYIKO
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ovoTnua(cross compiled applications)

H epappoyEg LETAYAWTTIOMEVEG AVA AELTOUPYLKO cUOTNUA €lval n poontdBeLla otnv
avamntuén epoapuoywyv Le kowo kwdka. H Stadikaoia eivat OTL xpnoLlomoLeital pia
YAWOoOO TIPOYPOHUOTIOMOU KOL OTNV CUVEXELA UMOPEL VAL LETAYAWTTLOTEL O€ €yyevn
Kwdika tNG kABe MAatdopuag. AuTEG oL ePapPROYES ELVAL TILO KOVTA LE TLG EYYEVELS
epapuoyég adou polpalouv Kowa oTolyela Kol Xpnotpomnoleital otnv teAkr) to SDK
NG KABe mMAatdoppag. Ta o yvwotd epyaleia avantuéng eival n React Native,
Flutter kat Xamarin[19, 20].

MAgovekTrpaTa:

e XapnAdtepo KOOTOG AVATITUENG OE OXECN HE TLG EYYEVELG EPapPUOYES

e Evag kwdikag kat ya LG 500 MAaThOpUES

e EukoAOTeEpN cuvtipnon tng epapUoyng

e Modvo pLa opdda yla tTnv avamntuén tng epapuoyng

e |kavotnta Vo XpNoLLoToLiosL oxeS0vV OAa Toug SLaBEGLLOUG TTOPOUG KoL
UALKO TNG CUOKEUNG

e [apopota Stemadn xpHoTn KE AUTAV TwV nhative apps

e [oAU kaAUTtepn emiboon CUYKPLTIKA pE auTAV Twv web kat hybrid apps

Melovektiuata:
e [a TNV Xprion KAmoLou UALKOU TG CUCKEUNG Ba TpEMEL va UTIAPXEL
SlaBéopo og autd Ta epyaleia kat kamota BLBALOONKN TTOU val ETULTPETEL
TNV xprion Tou VALkoU pe Kamoto API

2.2.5 EmAoyn Kal CUYKPIoN EYYEVWYV Kal GAAWV TEXVIKWYV
AvVATNTUENG EPAPHOYWV

Elval onpaviiko o mpoypapatioT g avaAloya e TIG aVAYKEG TOU Va ETUAEEEL TOV TILO
OWOoTO TPOTO avantuéng tng edpapuoyns. MoAAEG popég bev eivat pia eUKOAN
Sladikacio kot AAAeG popéG umopel oTo HEAAOV va xpelaoTel va aAAAEEL KL va
ETUAEEEL SLOPOPETLKO TPOTIO AVATTTUENG TNG EGAPOYAG. ZLYOUPA TLG IEPLOCOTEPECG
bopéEG pe TNV avamtuén eyyevwy edpappoywv dgv Ba UTIAPXEL TTOTE KATIOLOG
TIEPLOPLOUOG 0TV avATTUén. AAG UTIAPXOUV KAl TIEPUTTWOELG TIOU O TIPOYPOUUATLOTAG
UIopel va eTAEEEL AANEG TEXVIKEG avATTUENG EPapOYNG AVAAOYA HE TA KPLTAPLOL TTIOU
€xeL eTAEEEL. [oe meplmtwon mou Sev XpeLAeTal va XpNOLLOTIOLOEL O€ EYAAO Babuo
N KaBOAou to UALKO TG cuokeung [15].

Me T1g eyyevig edpapuoyEG n dpeon mpocBaon ota APIs Twv AELTOUPYLKWY
OUOTNHATWY £XOUV oav amoteAeopa BEATLIOTN amdkplon Kot TaxVutnta, kabwg dev
Slapecolafet kamoto emumAéov adalpeTikod enimedo yla tnv vAomoinon Kot emiong
UITOPOUV va KMETAANEUTOUV MARPWG TO UALKO TNG CUOKEUNG. AKOUA TO ETOLA

E¢aTopikeupévn TepIfynon Pe Asiroupyia eTaugnuévng TpayuaTikoTnTag 18



MetatmTuxiakn Aiatpin Mdapiog Marong

ypadka otolxeia kal oxedLaoTikeG 0dnyieg mou meplExovtal otnv kabe mAatdpopua
nipoodEpouv OAU KaAn eUneLpia xpriong otov TeAKO xprnotn(4, 21].

Ze avtiBeon pe TIg eyyeveilG epapoyEG OL UTIOAOLTIEG TEXVLKEG AVATTTUENG TIPOODEPOUV
ypnyopn avamtuén kwdika, Alydtepo KOOTOG Kot eva AANO onpavtikod otolxeia otL dev
XpeLdletat va dptidxvouv Tnv OLd epappoyn o€ Suo MAATHOpPUES. EMiong lval kal Lo
€UKOAEG oTnV ouvtpnon SLOTL pia aAAayr) YiveTal o€ €va Koo Kwdika. Ta teAeutala
XPOVLA OAO KOl TIEPLOCOTEPO QUTEG OL TEXVIKEG EXOUV UEYAAN avarmtuén, BeATLwvovTtal
OAAQ KOL XPNOLLOTIOLOUVTOL TIEPLOCOTEPO ATTO TIOAAEG ETALPELEG.

OAEG OL TEXVLKEG £XOUV TOL TTAEOVEKTALATA KOL TOL LELOVEKTALATA TOUG. TNV Ttapoloa
SatpPn o Tpomog avantuéng mou emAexOnke eival autog Twv ebappoywy
METOYAWTLOMEVEG OVA AELTOUPYLKO cuoTtnpa (cross compiled applications) péow tou
epyaAeiov React Native. Eywve mpoomdBela va yivel pe autév Tov Tpomo Adyo Twv Rén
UTIAPXWV YVWOEWV o€ Front-end texvoloylwv aAAd kal emiong tng yvwaong tnv
BLBALOONKNG TG React mou polpdlouv apkeTA Kowvd otolxela otnv avamtuén.

2.3 RESTful web service

MpokeLtatL yla €va cUVOAO QPXLTEKTOVLKWY APXWV LE TLG OTIOLEG UmopoUV va
oxebL00ToUV SLASIKTUAKEG UTINPECLEG TTOU €0TLALOUV GTOUG TTIOPOUG EVOG CUCTALATOG
KaBw¢ KoL TOU TPOTIOU TIOU OL KATOLOTAOELG TWV TIOPWV OVTLLETWTII{ovVTaL Kal
uetapEpovral péow HTTP.

Baoko otolyelo elval o mOpog (resource) mou otnV oucia lval €va avVTLKELMEVO Kal N
ovanapAdotaon Tou (representation) mou gival To MEPLEXOUEVO TOU TTOPOU UE TA
petadedopéva ou Tov xapaktnpifouv. H avayvwplon autwy Twv IOpWV YIVETAL UE
xpnon eviaiwv npoodloplotwy mopwv URI (Uniform Resource Identifiers) mou punopouv
va eivat SteuBuvoelg dtadiktuou Kat n aAAayr TNG KATAOTOONG TOUG YIVETAL UE Xprion
neB6dwv HTTP amokAelotikad 6nwe GET, POST, PUT ko DELETE [22].

‘Eva RESTful cUotnua npenel va otnpiletal o t€ooeplg Paokeg apyeg [22]:

1) Avayvwplon nopwv péow URI: Mia urtnpeoia mapexeL €va 6UVOAO TIOPWV TPOG
oAANAemidpaon pe tou meAdTeG. OL avamapaoTACEL AUTWY TWV TTOPWV
nipoodlopifovral amno ta URL.

2) Opoldpopdn diemadn: OLmopol Staxelpilovral xpnoLomolwvTag eva otabepo
oUvoAo tecodpwyv HTTP peBodwv dnuoupylag, avayvwong, EVNHEPWONG,
slaypadrc (POST, GET, PUT, DELETE).

3) Autoneplypadikd pnvopata: OLmopol amocuvdEovTal amo TNV avVanapaoToon
TOUG £TOL WOTE TO TEPLEXOEVO TOUG VL lval TPooBActiuo o€ SLadopeTIKES
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nopdég omweg HTML, text, JSSON, PDF, JPEG kat AAAeg popdeg eyypddwv.
ErumAéov peta-debopéva (metadata) oxetikd pe tov mopo eival Stabéoipa kot
xpnotuornotlovvtal. NMapadeiypata xpriong autwy Twv HeTA-6edouévwy elval n
EKTEAEDN EAEYXOU TAUTOTNTAG, N AViXveEUON OPOAUATWY HETASOONG, O EAEYXOG
NG MPOoowWPLVAG anoBrikeuong (cache) kat n popdn TN avamapacoTacnc.

4) Stateless - Avefdptnto katdotaong: Ta attipata eival ave§dptnta to £va anod
To AAA0. O meAdTNC OTEAVEL TA altnua e OAN TtV amnapaitntn mAnpodopia mou
QUTTALLTELTOL WOTE 0 SLAKOULOTAG VA N XPELATETOL YVWaon TtPonyoU LEVNG
Kataotaong n evéldpeon mAnpodopiag yla tnv SLekmepaiwon Toug.

2.4 Web APIs

H Yninpeoia lotou mapéxet pia Siemadn, n omoio amokpUMTEL TLG AETTTOUEPELEG
vAormoinong tng ulnPEciag £ToL WOTE va UIopel va xpnotpomnoln Ot amnod ebpapoyEg
aveédptnta and TV MAATPOpHA UALKOU 1 AOYLOULKOU Kol aveEdptnta amno tn yAwooa
TIPOYPOUHATIOMOU OTNnV omoia n edapuoyn ival ypappevn.

To Web Api &nAadn eivat éva cuvolo onueiwv dtacuvdeong (endpoints) péow Twv
omolwv ot meAdteg otéAvouv HTTP attiuata. O Sltakoplotn¢ péow tou API emiotpédel
TLG AMAVTAOELG 0TNV KATAAANAN popdn.

Otav autd to API oxedlaotel akodouBwvtag Tnv apxttektovikr) REST tote mpokeLtal
yla éva RESTful Web Api.

REST API Architecture

Android App JSON/XML @
PUT =
GET A0p)
. Server
iPhone App JSON/XML POST 5 -8 1n
=
CUSTOM
Params
Your App Server
B“\’Nw:be'/ JSON/XML Load balanced

EIKONA 2.6: Rest API Architecture
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KepdAaio 3 - Emauinpévn mpaygarikoTnra (Augmented Reality)

3.1 Ti gival n emauénpévn MPAYHATIKOTNTA

H emauénuévn npaypatikotnta (AR) eivat éva medilo otov Xwpo TG ELKOVIKNAG (N
16eatng) mpayuatikotntag (virtual reality). O 6pog avadépetal otnv npoobnkn
ELKOVLKAG MANpodopiag péow KATAAANAWY cUCKELUWYV, 0TOo TEpLBAAAov (xwpo,
QVTIKELPEVA, avBpwToug KATL.) To omoio avtiAapBavetal o AvBpwmog LEow TwV
aoBNnTNPlwv opydvwy Tou. Auto onpaivel OTL TO MPAyUATIKO TtepLBaAlov Sev
urntokaBiotatatl, aAd avtiBeta evioxLeTal, «emavéaveta» anod nAnpodopieg nmou
TLAPAYOVTAL TIO UTTOAOYLOTEG KOl OL omtoieg cuvdualovTal Pe TNV ELKOVA TOU KOGUOU
Tou eXOUAOTE Ao TIG AloOnoeLg pag (opaon, akor, adn KATL.). ZTOX0C EVOC
CUOTNUATOG EMAUENUEVNE TPAYUATIKOTNTAG (VAL va NV UTTOPEL 0 XPoTng va
Eexwploel TOV MPAYUATIKO KOGO OO TNV ELKOVLKA EUTTAOUTLOUEVN €LKOVA ToU. [37, 38]

ol -~

EIKONA 3.1: ETrau§npévn mpaypaTiKOTNTA HECW KIVNTAG OUCKEUNG

3.2 Nedia xpRong eEMAU{NHEVNG TIPAYHATIKOTNTAG

Ta edia kat n ebappoyEG mou pnopel va xpnotponotnBel autn n texvoloyia sivat
OPKETEG. Kamola amo ta nmedia mou cuvavtape TV ENAUENPEVN TIPAYUATIKOTNTA Vot
ota mawyvidla, apyxaloloyia, apxLTEKTOVIKN, eKTtaibevon, eunoplo, mepLiynon,
KOWWVLIKA 6lkTua, uyeia, yupuvooTtikr aAAd kot o€ TToANA aAAa rtedia. [38]
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Leyel3
01:12

Rorr % .

EIKONA 3.2: ETraugnuévn TpaydaTikOTNTa 0TV YUNVOOTIKNH

3.3 Tpomol amédoong emMauinHEévng MPAYHATIKOTNTAG

OL tpomol anodoong emauénuevng MPAyATIKOTNTOG UopoUV va SlaxwpLotouv o€ 3
opadeg pe Baoel tov Tpomo mou aAAnAoemnidpouv He To GUaLKO mepBAAAov Kat
EYYPADOUV TA ELKOVIKA AVTLKELMEVA 0 auTO. Elval amapaitnto n cuokeun va SlabEtel
KAUEPQ yLa va elval eDIKTA N EMAUENUEVN TTPAYUATIKOTNTA. AvAAoya LE TNV opada
TIOU QVAKEL UTTOPEL val XPELATETAL TIEPLOCOTEPOUG QLOBNTHPEC VLA TV CWOTN
Aettoupyia. [37, 38]

3.3.1 Xpnon @uoikoU deikTn

Itnv nepintwon auth ta anapaitnta epyaleia mou xpetalovrol eivat pia KAPEpPA Kal
€vag PUOLKOG EKTUTIWIEVOG OTTLKOG deiktng (marker). Auto to €idog amattel Tnv
uTtapéel Seiktn omoL Pmopel va avayvwplotel EUKOAAQ amod TNV KAUEPA TNG CUCKEUNG.
OL eikteg umopel va eival duoikd avitikeipeva i oxedla o XOpTL TOU UTIAPXOUV CTOV
dUOoLKO KOOoHOo. Me TNV avayvwplon Tou ¢uaotkoU SEIKTN amo TNV KAUEPA TNEG CUCKEUNG
elvatl duvatod va tonobetnOel To ElKOVIKO QVTIKELLEVO OTO onuelo ekeivo. [39]
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EIKONA 3.3: AR @uoikou 3e&ikTn

3.3.2 Xwpig Xxpnon uUoIKoU deikTn

Ye autAv TV nepintwon dev xpeldletat KAToLo¢ puCLKOG SEIKTNG KAl XpnOLLUOTIOLELTAL
KATIOLO TIPOYHOTLKO QVTIKELUEVO, ElTE lval TPOowWTO £lte KATOLO AAAO HUCIKO
OVTIKELLEVO, OTOV XWPO. Z€ TTOANEC EPOPUOYEG CUVAVTALE TNV AvVayvwpLon Tou
TIATWHOTOC WG AVTLKELUEVO Kall N TOTOBETNON Tou YndLaKoU ELKOVLKOU QVTIKELUEVOU
TAvVwW o€ ouTo. [39]

EIKONA 3.4: AR xwp|7g PUOIKO BEiKTN

3.3.3 Xpnnon yeEwypa@ikng Tomobegiag

Mta dAAN mepintwon €lval n TomMoBETNON TWV ELKOVIKWY AVTIKELUEVWY OF
OUYKEKPLUEVO LEPN KL OUTO HEOW TNG XPriong Tou GPS tng ouokeunc. EToL elkovika
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QVTIKELPEVa epdavilovTal OTav o XpRoTtng EPBEL KOVTA OTL CUVTETAYUEVEC TTOU €XOUV
tonoBetnOel auta. [39]

G |pizzeria
P

-‘nq 7

<~ Pizzeria
D eaxrn

Groceries Parking
@ b 8 8 & g%d @ 12:05 80m

Turn back

EIKONA 3.5: AR pg xprjon TommoBeciag
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KepaAaio 4 - TexvoAoyieg uAommoinong eapHoyng

4.1 Texvoloyia mou emA£XONKE yia TRV KIVNTH £QAPHOYR

Onwg npoavadépBnke otnv mapovoa SUTAWMATIKY EPYACLA YLt TRV AVATITUEN TNG
KLVNTAG EPOPUOYAG XPNOLLOTIOLONKE N TEXVIKA LETAYAWTLOMOU VA AELTOUPYLKO
ocvuotnua (cross compiled application). Mo cuykekpluéva To epyaleio mou
xpnotuomnoBnke eivat n React native.

EIKONA 4.1: React native Aoyotutro

To React Native eival éva mAaiolo Aoylopikou Ul avolytou kwdika tou dnutoupyndnke
arnod tn Meta Platforms, Inc. Eival mapopota pe tnv BLpAtoBrikn React pe tnv dtadopa
OTL bev xelpiletal To DOM aAAd exteleital aneuBbelag amo tTnv CUCKELH Kot
ETUKOLVWVEL HEOW HLOG OELPLAKNAG KAL AoUYXPOVNG YEPUPAG LLE TNV EYYEVN TIAATDOPUAL.

Mo TNV KaAUTEPN Katavonon pag ebpappoyng oe React Native mpémel va yivouv
avTIANTTA Ta téooepa vipata( threads) pe ta onoia uAomoleital n epapuoyn
avtn[23]. AnAadn:

(a) Ul Thread: Emiong yvwoto wg kupLo thread €xel xprjon yLa tTnv anddoon tou
gyyevoug xpnotn Android kat iOS. MNa nmapadelypa, oto android auto to thread
Xpnotgomnoleitat yia pétpnon / dtatagn / kAnpwon.

(b) Native Modules Thread: Mpokettat yia to thread pe 1o omoio n ebappoyn maipvel
npoéoBaon oe pa API mhatdopua.

(c) Render Thread: Mpokeital yia to thread mou xpnolpomnoleitat yla tnv oxediaon

neplBaAAovtog epyaciag Tou Xpnotn LEoW TNG MOPAYWYNG TIPOYHOTIKWY EVTOAWV
OpenGL,povo yla tnv nepimtwon Aoylopkou Android 5.0.
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(d) JS Thread: NMpokettat yia to thread mou tpexeL TNV Aoyikn tng epapuoyng. Me aAa
AdyLa, oto TéAog kABe Bpdxou cuuPaviwy anoctéAlovTal oL EVNUEPWOELG oTo thread
JS.

Katd tn Asettoupyia piag React Native edpappoyng nepvape and dtadopes Stadlkacieg
onwg [23]:

1. Apxwka vdiotatal n ekkivnon tng ebapproyng Katd tnv omoia To Kupto thread(Ul
Thread) ¢poptwvel kot ektelet Tig S€opeg JS (bundles).

2. Adou €xeL poptwOel o kwdKaG javascript kat yivel petadopd dtepyaciwv oto JS
thread ekteholvtal OAeg oL Slepyacieg yLa TNV KAAUTEPN EUTIELPLA TOU XPROTN.

3.'Yotepa, Eekvael va kavel render n React kat apyilel n dtadikaocia diffing anoé tov
ouvtoviotn (Reconciler Api) odnywvrtag otnv dnuioupyia evog KavoUpyLOU ELKOVLKOU
DOM og dAAo vpa (Thread Shadow).

4. 3e auto 1o otadlo to Thread Shadow OTEAVEL TIG TAPAUETPOUG TIOU EXEL AVTLOTOLXL
umtohoyioel n Siatagn (layout) Tng avtiotoyng edapuoyng.

5. Adou amooteilel Ti¢ mapapétpoug to Thread Shadow, anoteAel SouAeld Tou
kUplou thread va ta epdavioel otnv dtemadn tou xpnotn.

REACT NATIVE RENDERING

React Native Library

JavaScript Runtime

ReactJS

App Code (JS)

React Native JS Library

Bridge APIs

Native APIs
Mobile 0S gltqz<§qft

EIKONA 4.2 React Native Rendering
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4.2 Texvoloyia mou emA£X0Onke yia o back end ocuoTnua

To back end tn¢ edappoyng avantuxbnke otnv YAWooo POYyPaAUUATIOMOU JavaScript
kol Tpéxel oe Node.js.

EIKONA 4.3: Aoyotutro Node.js

H Node.js ivat oAU SnpodIAng Ta TeAeuTaia Xpovid Kal OAO KoL TILO TIOAAEG ETALPLEG
TO XpnoLuomoLouV yla va avarntuéouv to back end cbotnua toug. H Node eivatl Aoutov
€vag server omwg dAlol yvwotot Apache, IIS, TOM o onoiog 6ev tpéxel PHP, .NET
JAVA alAa JavaScript kat 6ev otnpiletal otnv MOAUVNUATIKOTNTA 0AAG ULOBETEL pLa
SladopeTiki TPooéyylon yla TNV UAOTIOINON TWV ELOEPXOUEVWY Kal EEEPXOUEVWV
VNUATWV amo tov dtakoulotr). EkteAel évav Bpoxo cUUBAVTWY UE ULOL CUYKEKPLUEVN
Stadikaoia mou €xel kataxwpnOel e To cuoTnua yLa TNV dLaxeiplon cuvdEcewv Kat
KABe véa ocuvdeon mpokaAel Tnv mupoddtnon piag Aeltovpylag emavakAnong
JavaScript. Mg autov tov tpomo xelpiletal ta attipata /0O evdg cUCTAUATOC LE TIOAU
oS 0TIKO TPOTIO adoU Urmopel va eEUTINPETACEL AAAQ QULTAOTA LEXPL VAL
oAokAnpwOel éva AAAO XPNOLUOTIOLWVTOG ETIONG KAl ALYOTEPOUG TOPOUG
cuotnuatog[25, 26].
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SERVER CREATES NEW THREAD -

FROM LIMITED POOL

‘OR WAITS FOR
AVAILABLE THREAD

HANDLES EVENT-BASED
CALLBACK ON SINGLE THREAD

Q)
OF O
o“‘oo@@ &° Client
@
& N L ‘ l ihttp requests
O
6\\0 0& -
& & d N
< @ /
,bc“}‘@ ,9'9 Q Y| E:i';t \ Event loop always
"2§Q é@ ‘\(single thread) v ready to accept
°& \ ,/  new requests
\\ ~ - ’

non-blocked callbacks

EIKONA 4.5: MovTéAo emme§epyaciag Node.js

ErumAéov yia tnv avamtuén tou Restful APl xpnolpomnolOnke to framework Nest.js to
omolo KAVEL TLo EUKOAN TNV avamtuén epappoywv o microservice ApXLTEKTOVLK.
Elvaw éva framework eAadpU, amAo kat avolytol kwdika. Emiong divel tnv duvatotnta
OTOV TpoypappatioT: va ypael oe TypeScript omou eival €va auotnpoO CUVTOKTIKO
uTtEpoUVOAO JavaScript Kal TPOoBOETEL TPOALPETLKN OTATLKA TTANKTPOAOYNON OTN
yAwooa[27].
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EIKONA 4.6: AoyoTutro Nest.js

MepLka amo ta xapaktneLotikad tng Nest.js eivad :

- Eival eukoAn otnv Xprion kat ypAyopn otnv ekudadnon

- Ynootnpilel mApwg TypeScript

- Kavel eukoAdtepn tnv avamntuén adol npoodEpel SLeomdpn YPOUUAG EVIOAWV
- EUKOAN evowpdtwon aAAwv texvoloylwv Kal Bdoswv dedouévwv

- NoAU koA tekpnpiwon

Ma tnv Baon dedopévwy emAExOBnke n oxeolakn Baon dedopévwv MySQL. H MySQL
elval pla popodn eAeuBépou cuotrpatog mou Staxelpiletal Baoelg SeSopévwv.
Mpokettat epl pLag MOAUVNUOTIKNG KABWG Ko TTOAAATAWY Xprioewv yAwooo
unootnpifovrtag ta npoodata standards tng SQL kat kKamoLa and Ta XopaKTNPLOTLKA
TNG 1OV KATTOLOG TNV TIPOTLHAEL Evavtl AAAwv RDBMS (Relational Database
Managements Systems) eilvat 6tL mpoodEpel TOAU KA enidoon, EMEKTACLUOTNTA,
SlaBeopotnta kat eUkoAn Slaxeiplon[28].

My

EIKONA 4.7: AoyéTtutro MySQL

4.3 BifAioOnkeg

Ma tnv avantuén tng ebappoyng, EKTOC Ao TLG TOPATIAVW TEXVOAOYLES XPELAOTNKAVY
eMUTAEoV Kal oL amnapaitnteg BLBALOONKEG Tou epapuOoTNKAV LE TLG TEXVOAOYLIEG
auTéG. NMapakdtw, Ba avadepBoU e o€ KATOLEG OO TLG ONUAVTIKEG BLBALOOAKES TwV
OTtOLWV EYLVE N XPNON EKTOC Ao aUTWV Tou €xouv avadepbel dn (React Native,
Nest.js K.ATL.).

4.3.1 Google Maps API

Elva pa amo tig onpavtikotepeg BLBALOONKEG ou xpnotonol)dnke otnv Kwvntn
edappoyn. Alvel Tnv SuvaTOTNTA OTOV XPROTN VA EXEL TIPOCGRACN OTOUG XAPTEG TNG
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Google aAAG kat emtiong o€ AAAa xpriotpa dedopéva OTwG 0 XPOVOG oV XPELATETAL yLa
ua Stadpoun, mpoPoAr g Stadpoung petalu duo onpeiwv k.af30].

4.3.2 Geolib

Atvel tnv duvatdTnTa OTOV XPOTN VAL UTIOAOYLOEL TNV YEWYPADLKH amooTacn HeTaEy
6uo onueiwv[31].

4.3.3 Viro React

To Viro react eivat pa BBALoBrkn yla tnv React Native omou npoodEpel oToug
TIPOYPOULUATLOTEG TNV SUVATOTNTA VA KATACKEUACOUV EPOPLOYEG TIOU TIEPLEXOUV
enavénuévn (AR) n eikoviki(VR) mpaypatikotnta[32].

4.3.4 React Vector Icons ka1 React Native Elements

Ou 6uo BLPALoBrikeg React Vector Icons kat React Native Elements mpoodépouv otov
TIPOYPOUHATLOTH €lkOVIiSLa aAAA Kal ypadLKA OTOLXELD YLOL TNV KATOLOKEUT TOU
ypaodikoL neptpaliovrog tng epapuoyng[33, 34]

Kepalaio 5 - YAomoinon eappoyng

5.1 ApXITEKTOVIKN TNG £QAPHOYNG

To ovotnua amoteAeital ano duo TuAuata. To MPWTOo TUAKA gival n epapuoyn omou
0 Xpnotng Ba xpnoLUoTMOLEL yla TNV TAoriynon Kat ival kat autr) mou Ba eykabiotatal
OTNV KWVNTr CUOKEUN KoL To AAAO T ival To web service to omolo amoteAeital
arno eva RESTful APl kat amo tnv Bdaon dedopevwy kat eivatl autd mou tpododotel pe
bebopeva tnv Kwvntn edappoyn.

Mobile App (React Native) Web Service
——— 1 _http request BP
@ ——
< JSON response : “
React N*tive App ’T’,
v v -
Android i0S

EIKONA 5.1: ApXITEKTOVIKI] CUOTAHOTOG
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Itnv napovoa epyacia Ba yivel avamtuén kot mapouaoiacn TG epoapuoyng LOVO yLa
Vv mAatdopua iOS evw eUKOAA propet emiong va ekteAeotel kat og Android
mAatdoppa xwpic mToANEG alayEg o€ emimedo kwdika.

5.2 Baon d&edopévwyv oUCTAHATOG

H Bdaon 6e6ouévwy TOU CUCTAUOTOC EXEL OXESLOOTEL £TOL WOTE VA E(VAL EMEKTACLUN KOl
€UKOAA KaTavonth. AloTeAELTOL QO TOUG TTAPAKATW TIVOKEG:

e C(ities: mepLEXEL TOL OVOLOTO TIOAEWV.

e Images: TIEPLEXEL TLG ELKOVEG TIG EPapUoyng aAAd akoun kot ta 3D
avTikel{peva mou xpnotpomnotouvtal amnd to AR tng edpappoyng.

e Pois: meplexel mMAnpodopieg yia ta onpeia evélapepovtog (POIS) dnwg
TitAo, meplypadr|, CUVIETAYUEVEG XAPTN K.Q.

e Routes: tepLEXEL TA OVOUOTA TWV SLASPOUWV.

e Route_Pois: mepléxel tnv ouvdeon petaL POI kat Stadpopng.

E8 pois
123id
ABC title
ABC description
123 |atitude EB cities
123 longitude  lg - - of123id
123 visitTime Ra:: city._name
123 image L=
BB route_pois Hizs object_ar o,
L I’ " city_id o B8 images
123 route_id ©) created_at o
123 poi_id ©) updated_at i
123 visit_order ABCimage_file
© created_at [®. ABC type
©) updated_at R 5 routes o REC original_name
123 id le- = | © created_at
ABC title ©) updated_at
123 image
©) created_at
©) updated_at

EIKONA 5.2: Baon dedopévwy GUOTHHOTOG
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5.3 Web API

Mapakdtw otnv elkova BAEMoupE Mwg eivat n Sour mou €xeL to backend ocvotnua.

v routes-service

> environment
> node_modules
> scripts

v src

config

image

>

>

> maps
> pois

> routes

> user
app.module.ts
S ENICAE
main.ts

> test

> uploads
IKOA 5.3 Aopn Tou Web API Tou cuoTthpaTtog
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O ¢adkelog uploads gival auTtog OV TIEPLEXEL T APXELQ ELKOVWV TIOU
Xxpnotomotlouvtal amno tnv epapuoyn. O GakeAog scripts TEPLEXEL TLG OPXLKOTIOLNOELG
™G Baong dedopévwy Kat o src Tov nyaio kwdika tng epapUoync.

Ta StaBgopa APl ou eival StaBgoipa otov XpAotn pEow TG epapuoyng eival ta
TP OKATW:

/routes

- Anuoupyia dtadpoung

- Avaintnon dtadpoung pe to id tng

- Anuloupyia cuvdéopou petall Sladpoung kat onueio evdladpEpovtog

- Avalntnon dtadpopwv mou eivat pikpotepn anod 10km amnd tnv tonobecia Tou

xprot
- Avalntnon oAwv twv dtadpopwv mou otnv oAn otnv omnola Bploketal o

Xprotng
- Avaintnon oAwv twv dtadpopwv o AANEG TTOAELG

- Anuoupyia onpeiou evbladpépovtog
- Avalntnon onueiou evéladépovtog pe To id Tou
- Awaypadn onpueiou evéladEpovtog e to id Tou

/maps
- Avalntnon moOANG L€ CUVTETOYUEVEG

MNeploodtepa umopoLv va Bpebolv oTov MapaKATW CUVOECHO
https://documenter.getpostman.com/view/4500977/UzBmMSyY

O SL0XELPLOTHG TOU CUCTHAMOTOG UTOPEL vaL TTPOCOETEL KOl VAL TIAPALETPOTIOL OEL TLG
Stadpopeg kat ta POIS péow twv KatdAAnAwv APl tou poodépovtat. OmoTe yLa tnv
Snuoupyia SLaddpopwy o SLaxeLlpLloTAG MPEMEL VoL aKOAOUBNCEL pLa TtapopoLa

Sladikacio OTwE OTLG TTAPAKATW ELKOVEG:

1. Anuoupyia onpeiou evdladépovtog
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» create Poi
POST v localhost:3030/pois/
Params Authorization Headers (8) Body ®

none @ form-data x-www-form-urlencoded
KEY

title

description

latitude

longitude

visitTime

[CH<H<H<N<N<

image

Body Cookies Headers (6) Test Results

Pre-requestScript  Tests  Settings
raw binary GraphQL
VALUE DESCRIPTION

The sanctuary of Athena at Sounion

The top of a low hill about 400 m to the NE of the sanctuary of Pos
37.652893

24.027052

15

athina,jpeg X

® status: 201 Created

Mdapiog Marong

Examples 0 v B ] 4

m save i

Cookies Code

Bulk Edit

Time: 2.32s Size: 741B  Save Response v

Pretty  Raw  Preview  Visualize JSON v =) mQ
1 q 1
2 “title": "The sanctuary of Athena at Sounion",

3 "description": "The top of a low hill about 400 m to the NE of the sanctuary of Poseidon is occupied by the sanctuary of Athena.",
4 "latitude": "37.652893",

5 "longitude": "24.027052",

6 "visitTime": "15",

7 “image": {

8 "imageFile": "af938bee8eb1374744536b83b6359fde",

9 “type": "image/jpeg",

10 "originalName": "athina.jpeg",

11 "id": 22
12

13 “objectAr": {

14 "imageFile": "224e246c978a19658679733f8e51ccd8",

15 "type": "model/gltf+json", 1

EIKONA 5.4: Anpioupyia onpeiou evaia@EpovTog
i A
2. Anuwoupyia dtadpoung
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» create Route Examples 0 v E

POST v localhost:3030/routes/ “ Save ¥

Params  Authorization  Headers (8) Body ®  PrerequestScript  Tests  Settings Cookies Code
none @ form-data x-www-form-urlencoded raw binary GraphQL
KEY VALUE DESCRIPTION ess  Bulk Edit
image main.jpeg X
title Cape Sounion
Body Cookies Headers (6) Test Results @® status: 201 Created Time: 115ms  Size: 3618  Save Response v
Pretty Raw Preview Visualize JSON v =) mQ
1 {
2 “title": “Cape Sounion",
3 "imag {
4 "imageFile": "8d59535a8falb911650ab03df4f5f144",
5 image/jpeg",
6 "originalName": "main.jpeg",
7 "id": 26
8
9 "id": 4
10}

EIKONA 5.5: Anpioupyia diadpopunig

3. Anuoupyia cuvdéopou petall Sladpoung Kal onueio evdladEpovtog

» create Route Poi Association Examples 0 v
POST v localhost:3030/routes/createAssociation m Save ¥
Params Authorization Headers (8) Body @ Pre-request Script Tests Settings Cookies Code
none form-data x-www-form-urlencoded @ raw binary GraphQL JSON ¥ Beautify
1 q
2 “routeld": 4,
3 "poild": 8,
4 "visitOrder": 1
5 )
Body Cookies Headers (6) TestResults ® Status: 201 Created Time: 113ms  Size: 1.08 KB Save Response v
Pretty  Raw  Preview  Visualize  JSON v = mQ
1 q .
2
3
4 'Cape Sounion",
5
6 "id": 26,
7 "imageFile' "8d59535a8falb911650ab@3df4f5f144",
8 “type": "“image/jpeg",
9 "originalName": "main.jpeg",
10 "createdAt": "2022-06-18T18:01:26.000Z",
11 "updatedAt": null
12 +
13 "routePoi": []
14 +
15 "poi": { .

EIKONA 5.6: Anpioupyia ouvdéopou JeTaSU S1adPOMNG Kal ONUEio evOIAPEPOVTOG
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5.4 Epapuoyn KivnToU

MNapakdtw otnv elkova BAEMou e wg ival n Soun mou €xeL n KNt edappoyn.
v src
v components
> Cardltem
> HorizontalList
> StackList
> useTracking
\ constants
JS enviroment.js

Js titles.js

v core
Js theme.js
Vv navigation

> stacks

Js TabNavigation.js
v pages

Js DetailsPage.js

Js ExplorePage.js

= flower_pot.gltf

Js NavigationRoutePage.js
Js RoutePage.js
v services

Js NavigationRouteService.js
Js RoutesApi.js
v state /atoms

Js ActiveNavigationRoute.js
Js currentLocationState.js

Js App.js
EIKONA 5.7: Aoun} Tng React Native epappoyig
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KepaAaio 6 — Zxediaon eqpappoyn§ AOyIOHIKOU

H edappoyn mou avantuxOnke pnopet va xpnothomnotnOet ano duo xproteg tov
Slaxelplotn, omou mou pnopet va pooBeael mMAnpodopieg otnv epapuoyn, Kat Tov
XPNOTN TNG KWVNTAG EDAPHOYNG O OTIOLOG KATAVAAWVEL AUTEG TLG TAnpodopleg.

6.1 MNepiypa@n MEPIMTWOEWYV XPRONG

6.1.1 NMeprypapn MEPIMTWOEWV XPRONG dlaxeipioTn

MNeplypadn nepimtwong | Anpoupyia Stadpoung
Xpnong
PoAog Alaxelplotig

Mpo-ocuvOnkeg

Avvatotnta va npaypotonotjost HTTP aitnua Adyo pn
unapéng ypadikou mepBAAloviog

Kopla pon

1. Anuoupylia onuelou evdladépovtog

2. Anuoupyia Stadpoung

3. Anuoupyia cuvdéopou petalu Sladpoung kat onueio
evlladpEpovtog

6.1.2 NMeprypapn MEPIMTTWOEWV XPRONG XPNOTN KIVNTAS

EQappoyng

MNeplypadn nepimtwong
Xpnong

Epdavion mAnpodoplwv Stadpounig

PoAog

Xpriotng Kwntig epappoyng

Mpo-ocuvOnkeg

Eykateotnuévn ebappoyr oto Kvnto, cuvdeon oTo
Sladiktuo, ouokeun pe kapepa kat GPS

Kopla pon

1. Emoyn Stadpoung
2. Avdyvwon mAnpodoplwv SLadpoung
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Meplypadn nepimtwong
Xpnong

Eudavion mAnpodoplwv onpeiou evélapepoviog

PoAog

Xpriotng Kwntig epappoyng

Mpo-ocuvOnkeg

Eykateotnuévn ebappoyn oto Kvnto, cuvdeon oTo
Sladiktuo, ouokeun pe kapepa kat GPS

Kopla pon

1. Emoyn Stadpoung

2. Emloyn onueiou gvdladépovtog amo tnv dtabeoiun
Alota

3. Avdyvwon mAnpodopLWV YLa TO CUYKEKPLUEVO CNUELD
evlladpEpovtog

Meplypadn nepimtwong
Xpnong

ExtéAeon SLabpoung pe xprion mAorynong

PoAog

Xpriotng Kwntng epappoyng

Mpo-ocuvOnkeg

Eykateotnuévn ebappoyn oto Kvnto, cuvdeon oTo
Sladiktuo, ouokeun pe kapepa kat GPS, eykateotnuevn
gbappoyn mhorynong

Kopla pon

1. Emoyn Stadpoung

2. Emloyn Start navigation and route

3. Autopato dvolypa tng dtadpoung otnv edpapuoyn
TIAORyNnong Tou Kvntou

4. Extéheon tng Stadpoung

5. Emloyn End trip yla va otopatioeL n eKTEAEon

MNeplypadn nepimtwong
Xpnong

ExktéAeon SLabpoung xwpig xprion mAonynaong

PoAog

Xpriotng Kwntig epappoyng

Mpo-ocuvOnkeg

Eykateotnuévn ebappoyn oto Kvnto, cuvdeon oTo
Sladiktuo, ouokeun pe kapepa kat GPS

Kopla pon

1. Emoyn Stadpoung

2. Emloyn Start route

3. EktéAeon tng SLadbpoung

4. Emloyn End trip yLa va oTapOTOEL N EKTEAEON
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Neplypadn nepimtwong | Eudavion 3D avTlKEWWEVOU UE EMAUENUEVN TIPOAYHATIKOTNTA
Xpnong
Pohog Xpriotng Kwntig epappoyng

Mpo-cuvBnkeg

Eykateotnuévn ebappoyn oto Kvnto, cuvdeon oTo
Sladiktuo, ouokeun pe kapepa kat GPS

Kupla pon

1.
2.
3.

Ertthoyn Stadpoung

Ertthoyn Start route 1) Start navigation and route
Ertidoyny Show AR object katd tnv mpocgyyLon
KAToLou onuelov evéladépovtog

Epudavion 3D aviikeLPEVOU HEOW EMAUVENUEVNG
TIPAYUATIKOTNTOG

KAelolo 0006vng emauénuévng mpaypATIKOTNTAG

6.2 Alaypappara aAAnAouyiag

6.2.1 Aiaypappa aAAnAovuyiag AlaxeipioTn

ADMIN USER

i :‘Microservice :Database :Google Maps API
, Anuoupyla onuelou . . .
' evdladpepovrog ! ' '
! [POST] /pois ! ! !
Q » getCityBasedOnCoordinates N
E » return city of POI -I |
H create new entry L !
' eturn created POI return " '
IS e — L — U :
E Anuoupyla dladpoung s E E
! [POST] /routes ! ! !
Q > create new entry o :
H return E] H
' return created Route L Commmmmmmm—————————————— H
G mmmmm e 7 ' H
E Anuoupyla cuvdéopou 3 E E
' ueTaEl dladpopung ' ' '
' kat onuelo evdiapépovrog ! ! !
! [POST] /routes ! ! !
Q » create new entry o :
; o retum "] 5
:< return created linked poi-route L( -------------------------- '
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6.2.2 Aiaypappa aAAnAouyiag XpnoTn KIvNTHS CUCOKEUNG

MOBILE APP USER

Mdapiog Marong

:Goole Maps API

% :Mobile App :Microservice :Database

Explore ' Avolypa edappoyiq i : : '

screen /@ Yia spapi >— nearbyRoutes/:lat/long ! : :
\ >, query | H
i Aladpopéq oe anboTaon HIKPOTEPN TWV retum E \
< 10xAu ano v ToroBeoia Tou xpRom | [&----------msmmsmemees T |
E allNearbyRoutes/:lat/:long N E E E
: >, query ' '
i OAeg ol 31adpopéq TOU UTIAPXOUV OTNV retumn T] E
! p" nojn nou Bploxetal o xphomg = T !
E Epgavion diadpopwv ano alleg NOAeLg . I E i
| allNearbyRoutes/lat/long | |
| 1 z
! OAgg ot Bladpopéq rnou !
H L unapxouv ot ahAeg MIOAEIG |
\ Epgavion Siadpopwv ano alAeg MOAEL I = i
L Eispénon Zacdpoary ono chhes miles _ : :

Route |} ErmAoyi Bladpopig N : :

screen hd > ' !
H Eugavion eikovev Kat Alota B H
I ONUEIWV EVBIAPEPOVTOG H |
E‘ | getRoutelnfo -
i Epi¢avion ouvokne ZuvoAIKn arnocrmcin Kat lapkela Siladpoung ﬂ
i< BlapKELag Kal anootaong dladpopng D R R B T i
getMap -
: ) S Xeprisdwdpomns 1 T
h

Details L ErmAoyr onpetou evalapipovTog

screen v
\  Epdavion eikovag Kat TANPo®opIES yia To
L onueto evdlagépovrog

Navigation . NTNON CHUELOU EVBIAPEPOVTOG
screen / & Evapén dladpoung > Ta TNV TornofEaia Tou XpNoT
ooTaoT WIKPOTEPN
To USER_DISTANCE_FROM_POI {2000m)

Epgavion onuelou evalagepovrog

EruAoyn Show AR object

+ Anlm) 3D QVTIKE )

EpGavion QVTIKEWUEVOU pE
£MAUENUEVN TPAYHATIKOTNTA

Kheiowo 0Bovng enavgnuevng
TpayuaTiKoTTag

AR
screen

T
A

emioyn End Trip

Epgavion o8ovng Explore

> Tepuatiopog diadpoung

B ... |
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KepaAaio 7 — Asitoupyia Eqpappoyng

7.1 XapaKTnpIoTIKA EQAPHOYNS

H edappoyn mou avantuxBnke divel Tnv SuvatoTnTA 0TOV TEALKO XPOTN TNG val
SLoAéEeL kat va akoAouBnoel Stadpopég mou €xouv dnuoupynBel amod kamolov
SlaxelploTn Kal va eEEpEVVAOEL TNV TTEPLOXN, TNV TIOAN N AKOUA KAL TNV XWPA 0TNV
omoia Bpioketal.

Xpnouomolovuvtat Stadopd e€apTAMATA TG CUCKEUNG OTwG To GPS Kal n KAUEpa
TipoodEPOVTOG £TOL OTOV XPHOTN LA EEATOULKEVEVN EUTELPLAL

MepLKA amo Ta XAPAKTNPLOTIKA TNG EPapUOoyNG:

1) Evtomopog kat epgdavion kovtvwy dtadpopwv

2) Epdavion Stadpopwv amd GAAEG TTEPLOXEG KL TTIOAELG

3) YmoAoyLopog GUVOALKOU XpOVOoU yLa TNV oAoKARpwaon TNG SLadpopng

4) YmoAoylopodG cUVOALKAG amdoTacn Mou MPEMEL va SLavUOEL O XPHOTNG

5) Xdptng pe tnv dtadpopn Tou MpEMEL va akoAouBnoeL o XpRotng

6) MAnpodopieg kal LKOVES yLa To kABe onueio eviladpEpovtog

7) 3D avtikeipevo otav MANCLAEL 0 XprioTnG To onpelo evoladEpovtog HEow
XPNonG EMAUENUEVNC TIPAYLATIKOTNTOG

8) EUKoAO kal ypriyopo ypadiko reptBaiiov

7.2 006VEG EQAPHOYIS
7.2.1 Explore

H 0006vn Explore givat n kevipikr oeAida mou epudavileTal otov Xprotn Kal EMLTPETEL
otov xpnotn va nponynBet otig Sltaboiueg dStadpopeg mou tou gpdavilovral pe Baon
TV yewypaodikn Tonobecia Tou.

OL SLadpopeg epdavilovral Kal KOTNYoPLOTIOLOUVTAL OE TPELG KATNYOPLEG:

- Find nearby (mepthappadvel tig Stadpopég ou eivat Alyotepo and 10km amo
TNV tonoBeaia tou xpnotn)

- Discover more cities (meplhappavel tig Stadpouég mou dev Bplokovtal otnv
TwpLvn TIOAN Tou BplokeTal o xpnotng)

- Allroutes in the city(mepthapupavel 0OAeg Tig Stadpoueg mou Bpiokovtal otnv
TtOAN omovu eival xprnotng)
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Find Nearby

“ n I

Get to know Thessaloniki

45_‘-;_--1--"‘ All routes in the city

Marousi Athens Musuems

Discover more cities Marousi

~

Get to know Thessaloniki

All routes in the city

mmra.
Q Q

Explore Explore

EIKONA 7.1: 086vn Explore

7.2.2 Route

ErtiAéyovtag pia dtadpopun and tnv o8ovn Explore avoiyel n 086vn Route n omola kait
nepAappavel TANPodopLeg Kal EVEPYELEG OTOV XPrOTN OXETIKA LE TNV ETUAEYUEVN
Stadpopn.

OLmAnpodopieg mou meplhapBavel n oBovn eivad:

O titAog Tn¢ SLadpoung

- H buapkela tng Stadpoung

- H ouvoAkn anéotaon mou MpEMEL va SLavUoEL 0 XProTNG
- Ta onueia evéladépovtog tng Sladpoung

- Xaptn pe tnv dtadpoun

Emtiong o xpotng umopel va KAveL TIG €€NC EVEPYELEC OTNV 000VN:

- Na &ekwnoet v emdeypuévn dtadpopn e mAorynon
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- Na &ekwnoetl v dtadpopn xwplic mhonynon
- Na emAé€el éva onpeio evdladépovtog yla meplocotepeg mMAnpodopleg

£ Explore Route < Explore Route
Athens Musuems
Trip duration: 142 min

Trip distance: 4 km

Start Route

Start Navigation and Route

National Archaeological

‘-‘ Museum
\

N 2 A 4
Tobacco Factory Eyepidon
“Anpdolo B

Karnvepyogtaoto P 3} '
-\ - Athéns 2N
Acropolis Musuem ' AO N\ L :ZOfos %
ROUF ] ikavitou /’ 3
POY® > nVQ ZZogr(
: s wypc
e 'I p7
a-~ Kaisariani
Z Kaloaplavn
/ { > Vyronas
Kallithea / Bupwvag
KaAA®éa ~ @ . a
National Archaeological 4 MAaiolo/Adadvng
Museum MAaiolo ]
- Vs Athens Metro Mall B @ e
A L \ AN %o\gle i 9 9-|-()r\T'lz=d‘Ath
Q Q

Explore Explore

EIKONA 7.2: 086vn Routes
7.2.3 Details

H ouykekpluévn 006vn epdavilel meploocdtepeg MANPodopleg OXETIKA LE TO ONUELD
evlladépovtog Omwe elkova, TitAo, meplypadn Kal xaptn He tnv Tonobeoia.

E&artopikeupévn mepinynon Ye Asitoupyia eraugnuévng TTpayuaTikOTnTog 43



MetatmTuxiakn Aiatpin Mdapiog Marong

Acropolis Musuem

The museum was founded in 2003 while the
Organization of the Museum was established in 2008. It
opened to the public on 20 June 2009.[1] More than
4,250 objects are exhibited over an area of 14,000
square metres

MONAETHPAKI 0
M)
o1] Nation:¢
. PLAKA Garder
opolis of Athens MAAKA EOiKGe K
AKPOTIOAN ABNnVwv
€ stili Olimpiot

Acropolis Museum §
Mouaoeio AKpOTIoANg

METS
METZXZ
¢
National Museum @

Q

Explore

EIKONA 7.3: 086vn Details

7.2.4 Active route

Me tnv emthoyn evapéng Stadpoung amnod tnv 08o6vn Route epdaviletal n 006vn Active
route mou mepAapBAvEL ToV XAPTN TNG SLASPOUNG LE TO OTLyUa TOU XpHotn aAAA Kol
eniong kaptéAa pe tnv mAnpodopieg yLa to onpeio evbLadEpovtog kat tnv andotaon
TOU XpNoTNG o auTo.

Entiong o xpniotng umopel va mpoPel oTIG MAPAKATW EVEPYELEG:
- 'Evapén emavénuévng npayuatikotntag (AR) o nepimtwon nou eival Stabéoipo
- Tepupatlopog SLadpoung

H emtdoyn g évapéng emavénuévng mpaypoatikotntog (AR) epdaviletal étav o
XPNOTNG ELVOL KOVTA OTO CUYKEKPLUEVO OnUElo eviladEpovTod.
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Marousi Marousi

L@ ANQ WAAALL nNErAL2iclO@  ANQ WAAALL ) INERALZIU
S End trip [SSN NEPATZIQ T~ End trip S NEPATZIQ

The mall Athens
1470 meters away

2\
The Mall Athens' -

Olympic Athletic Center

of Athens "Spiros Louis*
OAUMTILAKO ABANTLKO
KevTpo ABNVwy...

"9

L
& "Nikos Galis"
? Olympic Indoor; Hall
OAvpuTako KAEGTO!

Tupvaotrplo Nikog..- Golden Hall
4o,
f,,,%o
o, Mitera @ i The mall Athens
(4 N
Show AR object
A
_j’ The Mall Athens is a shopping mall in Athens,
S Greece. It was the first of the kind to be constructed
: in Greece and one of the largest shopping and leisure
= [ Q Palia Agora centres in Southeastern Europe.
Filothei
DirobeN LE Toneg
PSALLIDI
The mall Athens KRVANNIAL = e pr T TS
1470 meters away é’ N NEPATZIQTISZA
4 o
Q v Q <
plore Active Route xplore Active Route

EIKONA 7.4: 006vn Active route
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EIKONA 7.5: Asitoupyia eTrau§npévng paypatikotnTag (AR)
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KepdaAaio 8 — Zupumrepaopara Kal BEATIWOEIG

TNV SUTAWMATIKA Epyacio uUAomolBnke pLa epapuoyn yLo NAEKTPOVLKN TIEPLRYNON
MEOW KLVNTWV CUCKEVWV Kal N avtiotoyn dtadiktuakn umtnpeoia pe tnv onola n
edappoyn aAnAoemidpa kot avtAet ta dedopéva TnG.

H edappoyn avantuxOnke e TETOLO TPOTIO WOTE VA €lvol EEQATOULKEUUEVN OTLG
avAyKeg Tou kaBe xpriotn aA\d katl emiong va eivat eUKoAn otn xprion. H emioyn g
react native yla tnv avamntuén tng epappoyng ekave tnv dStadlkacio oTIG MEPLOCOTEPES
TIEPUTTWOELG TILO EUKOAN yLaTL uTtpxe yvwon tng BLBALOBNKNG TTou xpnoLomoLeital
ot web edappoyég (react.js).

H Stadiktuakn epappoyn avantuxdnke €ToL WoTe va Uopel EUKOAA 0 SLOXELPLOTAG va
npocBeteL véa dedopéva katl SpopoAdyla aldd kal emiong va pmopel va
TIAPALETPOTIOLCEL TOL UTIAPXWV SPOUOAOYLA EUKOAQ KOt ypnyopd pEécw tou APl tou
Tou gival SlaBéouo.

Mo TNV €mloyn TN TEXVOAOYLKAG 0ToBaG TTOU XPNOLUOTIOLONKE EYLVE LA LEAETN OTLG
TEXVLKEG SnuLoupyiag epappoywy yia GopnTEG CUCKEUEG OTIOU ETUAEXONKE TO LOVTEAO
edAPUOYWV LETAYAWTIOUEVEG OVA AELTOUPYLKO cuoTtnua (cross compiled applications)
Kall 0TV TexVoAoyia Twv SLadLKTUAKWY UTINPECLWV N eTiAoyn dnuLoupylag evog
RESTful API.

H peyaAutepn SuokoAia mou mapoucldotnke eival OtL yla tnv xprion tng AR
texvoloyiag amnd tnv epappoyn dev unnpxav evnuepwueVe BLBALOONKeG ou
umootnpilouv aKOPA QUTO TO KOUKATL 0€ onUavtikd Babuod otnv React native.

ZUVOTTTLKA TO amoTeEAEoa SelXVeL OTL yla epapuoyEG pe tapoucioon Sedopuévwy n
Taparndvw TexvoAloyikn otoifa ival KatdAAnAn aAAd yla tnv xprion KAmoLov
TEXVOAOYLWV OTIWG AR TOTE KAAS Elval yla TNV wpa va XpNOLLOTIOLELTAL N EYYEVAG
avamntuén epapuoywv (native apps) ylati iowg va unv uTtapxeL n avtiotokn
umootApLEn amo tnv mlatdopua avantuéng (m.x. React native, flutter).

MeAAovtikeg BeATLwoelg ival n emidoyn dtadopetikng BLBALOBNAKNG amo auTtAv TNG
google maps yla toug Xapteg ylati Sev umootnpilletal n xprion tng mAonynong péoa
amo v 18la edpappoyn. O Hovog TPOMoG eival n xprnon tng epapuoyng tng Google
(google maps)[35] yLa tnv mAonynon. Mwa tetola BLBALoORkn Ttou poodEpEL KATL
TETOLO €lval N Mapbox [36]. Emtiong pa aAAn BeAtiwon Ba ntav n avamntuén ypadikou
niepBarlovtog yia tnv dtadiktuokn epapuoyn dlaxeiplong £ToL wWOTeE yLa va yivetal
€UKOAOTEPN N TtpoBoAn Kat n emegepyacio Twv Spopoloyiwy.
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4.1 React Native Aoydtuno - https://www.appstud.com/wp-
content/uploads/2018/03/React-Native-Titre.png

4.2 React Native Rendering -

4.3 Noyoturo Node.js - https://www.innoview.gr/images/news/nodejs-hosting.jpg
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4.4 Napadootakod back-end cuotnua og cuykplon e tnv Node.js -
https://www.toptal.com/nodejs/why-the-hell-would-i-use-node-js

4.5 Movtého enegepyaciag Node.js - https://www.voidcanvas.com/describing-node-

is/
4.6 Noyoturo Nest.js - https://nestjs.com/

4.7 hoyotumo MySQL - https://www.mysgl.com/
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NMAPAPTHMATA

Kwdikag eqpappoyng React Native

O kwdKkag tn¢ react native edpappoyng : https://github.com/mariosp/tour-app-mobile

App.js

import React, {useEffect} from 'react';

import Icon from 'react-native-vector-icons/Feather';

import TabNavigation from './navigation/TabNavigation';

import {StatusBar, StyleSheet, Text, View} from 'react-native';

import {PERMISSIONS, request, RESULTS, check} from 'react-native-permissions';
import Geolocation from 'react-native-geolocation-service';

import {RecoilRoot} from 'recoil’;

Icon. loadFont();

const App = () => {
useEffect(() => {
check (PERMISSIONS.I0S.CAMERA)
.then((result) => {
switch (result) {
case RESULTS.UNAVAILABLE:
console.log('This feature is not available (on this
device / in this context)');
break;
case RESULTS.DENIED:
request (PERMISSIONS.I0S.CAMERA).then((result) => {
/]
3
break;
case RESULTS.LIMITED:
console.log('The permission is limited: some actions
are possible');
break;
case RESULTS.GRANTED:
console.log('The permission is granted');
break;
case RESULTS.BLOCKED:
console. log('The permission is denied and not
requestable anymore');

break;
b
})
.catch((error) => {
//
});
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Geolocation.requestAuthorization("whenInUse").then(result => {
switch (result) {

case '"disabled":
console. log('Location disabled');
break;

case ''granted":
console.log('Location granted');
break;

case 'denied":
console. log('Location denied');
break;

case "restricted":
console. log('Location restricted');
break;

1)
+ 00,

return (
<>
<RecoilRoot>
<StatusBar barStyle = "default" translucent = {false} />
<TabNavigation />
</RecoilRoot>
</>
);
b

export default App;

const styles = StyleSheet.create({
container: {
flex: 1,
padding: 24,
backgroundColor: 'grey',

+
contentContainer: {
flex: 1,
alignItems: 'center',
backgroundColor: 'white'
+

1)

Components>CardItem>CardItem.js

import React, {useState} from 'react';

import {Image, Pressable, StyleSheet, Text, View} from 'react-native';
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import {imageRoutesUrl} from '../../constants/enviroment';

const CardItem = ({ item, index, open }) => {
const [cardOpacity, setCardOpacity] = useState(1.0);

const reset = () => setCardOpacity(1.0);
const changeOpacity = ()=> setCardOpacity(0.6);

return (
<View style={style.cardContainer} opacity={cardOpacity}>

<Pressable onPress={()=>open(item)} onPressIn={changeOpacity}
onPressOut={reset}>

<Image
source={{uri: imageRoutesUrl + item.imagel'imageFile'l}}
style={style.imageContainer}

/>
<Text style={style.titleContainer}>{item.title}</Text>
</Pressable>
</View>
);
I
const style = StyleSheet.create({
cardContainer:{
margin: 10,
flex: 1
+
imageContainer:{
width:250,

height: 250,
borderRadius: 10,
flex: 2,
resizeMode: 'cover'

+

titleContainer:{
marginTop: 10,
maxWidth: 250,
flex: 1,
fontSize: 16

+

cardWrapper: {
width:220,
height: 220,
padding: 0

}

}

export default CardItem;
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Components>CardItem>FluidCard.js

import React, {useState} from 'react';

import {Image, Pressable, StyleSheet, Text, View} from 'react-native';
import {imagePoiUrl} from '../../constants/enviroment';

const FluidCard = ({ item, index, open, imagebaseUrl }) => {
const [cardOpacity, setCardOpacity] = useState(1.0);

const reset = () => setCardOpacity(1.0);
const changeOpacity = ()=> setCardOpacity(0.6);

return (
<View style={style.cardContainer} opacity={cardOpacity}>
<Pressable onPress={()=> open(item)} onPressIn={changeOpacity}
onPressOut={reset}>
<Image
source={{uri: imagebaseUrl + item.imagel['imageFile']}}
style={style.imageContainer}
/>
<Text style={style.titleContainer}>{item.title}</Text>
</Pressable>
</View>

)3

const style = StyleSheet.create({

cardContainer:{
margin: 10,
flex: 1

+

imageContainer:{
width: '100%',
height: 150,
borderRadius: 10,
flex: 1,
resizeMode: 'cover'

+

titleContainer:{
marginTop: 10,
maxWidth: 250,
flex: 1,
fontSize: 16

+

cardWrapper: {
width:220,
height: 220,
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padding: 0
})
export default FluidCard;

Components>Horizontallist>Horizontallist.js

import React from 'react';

import {FlatList, StyleSheet, View} from 'react-native';
import {Text} from 'react-native-elements';

import {TextSize,Color} from '../../core/theme';

const HorizontallList = ({RenderItemComponent, title, data, open}) => {
return (
<View>
<Text style={style.titleContainer}>{title}</Text>
<FlatList
data={data}
keyExtractor={(item) => item.id.toString()}
renderItem={({item}) => <RenderItemComponent item={item}
open={open} />}
horizontal={true}
showsHorizontalScrollIndicator={false}
/>
</View>
);
I

const style = StyleSheet.create({
titleContainer: {
margin: 10,
flex: 1,
fontSize: TextSize.cardHeading,
color: Color.primary
+
3

export default HorizontallList;

Components>StackList>StackList.js

import React from 'react';

import {FlatList, StyleSheet, View} from 'react-native';
import {Text} from 'react-native-elements';

import {TextSize,Color} from '../../core/theme';

import {imageRoutesUrl} from '../../constants/enviroment';

const StackList = ({RenderItemComponent, title, data, open}) => {
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return (
<View>
<Text style={style.titleContainer}>{title}</Text>
<FlatList
data={data}
keyExtractor={(item) => item.id.toString()}
renderItem={({item}) => <RenderItemComponent item={item}
open={open} imagebaseUrl={imageRoutesUrl} />}
/>
</View>
);
I

const style = StyleSheet.create({
titleContainer: {
margin: 10,
flex: 1,
fontSize: TextSize.cardHeading,
color: Color.primary
+
3

export default StackList;

Components>useTracking>useTracking.js
import React, {useState,useEffect} from 'react';
import Geolocation from 'react-native-geolocation-service';

function useTracking (isActive){
const [location, setLocation] = useState(null);

useEffect (()=>{
if(isActive) startWatchLocation();
else Geolocation.stopObserving();

return ()=>{
Geolocation.stopObserving();
}
}, [isActivel)

const startWatchLocation = () =>{
Geolocation.watchPosition(
(position) => {
console. log("LOCATION WATCH->")
console. log(position.coords);
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return {

setlLocation({
latitude: position.coords.latitude,
longitude: position.coords.longitude
})
+
(error) => {
// See error code charts below.
console. log(error.code, error.message);
+
{ enableHighAccuracy: true, distanceFilter: 10 }

location: location

export default useTracking;

constants>enviroment.js
export const GOOGLE_API_KEY = "AIzaSyBrB1lKAr16NBB13w3gsBz-MUx-yVOxWwKs";
export const USER_DISTANCE_FROM_POI = 2000

export const routesApi = "http://192.168.1.18:3030/";
export const imageRoutesUrl = "http://192.168.1.18:3030/uploads/routes/";
export const imagePoilrl = "http://192.168.1.18:3030/uploads/poi_images/";

constants>title

.js

export const FIND_NEARBY = "Find Nearby";
export const OTHER_PLACES = "Distant routes";
export const ALL_PLACES_IN_TOWN= "A1ll routes in town";

core>theme. js

export const Color = {
primary: '#lel@14',

secondary:

'#2978a0ff",

tertiary: '#cf9893ff"',
success: '#cbebbeff',
danger: '#f95738ff"'

export const TextSize = {

cardHeading

1 24,

export const Container = {flex: 1}
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navigation>TabNavigation.js

import React from 'react';

import {Button, Text, View, StyleSheet} from 'react-native';

import {NavigationContainer} from '@react-navigation/native’;

import {createBottomTabNavigator} from '@react-navigation/bottom-tabs';
import Icon from 'react-native-vector-icons/Feather"';

import {Color} from '../core/theme';

import ExploreStackScreen from './stacks/ExploreStackScreen';

import {ViroARSceneNavigator, ViroText, ViroARScene, Viro3DSceneNavigator}
from 'react-viro'

import NavigationRouteStackScreen from './stacks/NavigationRouteStackScreen';
import {activeNavigationRouteSate} from
'../state/atoms/ActiveNavigationRoute';

import {useRecoilState} from 'recoil’;

export const scenetest = () => {

return (
<ViroARScene onTrackingUpdated={()=> null}>
<ViroText text="Hello World" position={[0, -.1, -11} />
</ViroARScene>

);

const Tab = createBottomTabNavigator();

const TabNavigation = () => {
const [activeNavigationRoute, setActiveNavigationRoutel] =
useRecoilState(activeNavigationRouteSate);

return (
<NavigationContainer>
<Tab.Navigator tabBarOptions={{
activeTintColor: Color.danger,
inactiveTintColor: Color.tertiary,
safeArealnsets: { top: 0 }
3s

<Tab.Screen
name="Explore"
component={ExploreStackScreen}
options={{
tabBarIcon: ({ color, size }) => (<Icon name="search"
size={size} color={color}/>)
i3
/>
{
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activeNavigationRoute.isActive &&
<Tab.Screen
name="ActiveRoute"
component={NavigationRouteStackScreen}
options={{
tabBarLabel: " Active Route",
tabBarIcon: ({ color, size }) => (<Icon
name="navigation" size={size} color={color}/>)
+}
/>
I
</Tab.Navigator>
</NavigationContainer>
);
I

export default TabNavigation;

navigation>stacks>ExploreStackScreen.js

import React from 'react';

import {createStackNavigator} from '@react-navigation/stack';
import ExplorePage from '../../pages/ExplorePage’;

import RoutePage from '../../pages/RoutePage';

import DetailsPage from '../../pages/DetailsPage’;

const ExploreStack = createStackNavigator();

const ExploreStackScreen = ({ navigation }) => {
return (
<ExploreStack.Navigator>
<ExploreStack.Screen name="Explore" component={ExplorePage}
options={{headerShown: false}} />
<ExploreStack.Screen name="Route" component={RoutePage} />
<ExploreStack.Screen name="Details" component={DetailsPage}
options={{headerShown: false}} />
</ExploreStack.Navigator>
);

export default ExploreStackScreen;
navigation>stacks>NavigationRouteStackScreen.js

import React from 'react';

import {createStackNavigator} from '@react-navigation/stack';
import NavigationRoutePage from '../../pages/NavigationRoutePage';

const NavigationRouteStack = createStackNavigator();
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const NavigationRouteStackScreen = () => {
return (
<NavigationRouteStack.Navigator>
<NavigationRouteStack.Screen name="NavigationRoute
component={NavigationRoutePage} />

</NavigationRouteStack.Navigator>

export default NavigationRouteStackScreen;

pages>DetailsPage.js
import React, {useState} from "react";
import {

Image,

ImageBackground, Modal,

Pressable,

SafeAreaView,

ScrollView,

StyleSheet,

Text,

TouchableOpacity,

View,
} from 'react-native';
import {imagePoiUrl, USER_DISTANCE_FROM_POI} from '../constants/enviroment';
import Icon from 'react-native-vector-icons/Feather';
import MapView, {PROVIDER_GOOGLE} from 'react-native-maps';
import {Marker} from 'react-native-maps';
import {Button} from 'react-native-elements';

import {fromLatLngToPoint} from 'mercator-projection’;

import {ViroARSceneNavigator, ViroText, ViroARScene, Viro3DSceneNavigator,
ViroAmbientLight, ViroNode, Viro3DObject} from 'react-viro';

import {useRecoilState} from 'recoil’;

import {currentLocationState} from '../state/atoms/currentLocationState"';

function _latLongToMerc(lat_deg, lon_deg) {
let lon_rad = (lon_deg / 180.0 * Math.PI)
let lat_rad = (lat_deg / 180.0 * Math.PI)
let sm_a = 6378137.0
let xmeters = sm_a x lon_rad
let ymeters = sm_a * Math.log((Math.sin(lat_rad) + 1) / Math.cos(lat_rad))
return ({x:xmeters, y:ymeters});

}
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const DetailsPage = ({navigation, route, data, distance}) => {
const item = route?.params?.data || data;
const [modalVisible, setModalVisible] = useState(false);
const [currentLocation] = useRecoilState(currentLocationState);
const transformPointToAR = (lat, long) => {
const objPoint = _latLongToMerc(lat, long);

//TODO: CHANGE WITH this line for current location

const devicePoint = _latLongToMerc(currentLocation. latitude,
currentLocation. longitude);

// const devicePoint = _latLongToMerc(38.048429, 23.774418);

// console.log("objPointZ: " + objPoint.y + ", objPointX: " +
objPoint.x)

// latitude(north,south) maps to the z axis in AR

// longitude(east, west) maps to the x axis in AR

const objFinalPosZ = objPoint.y - devicePoint.y;

const objFinalPosX = objPoint.x - devicePoint.Xx;

return ({x:objFinalPosX, z:-objFinalPosZ});

//TODO: CHANGE WITH this line for current location
const currentLocationToWorld = transformPointToAR(38.048423, 23.774414);

console. log(currentLocationToWorld)

const scene = () => {
console. log(item.objectAr)
return (
<ViroARScene onTrackingUpdated={()=> null}>
<ViroAmbientLight color="#FFFFFF" intensity={400}/>
<ViroNode>
<Viro3DObject
source={{uri: imagePoiUrl +
item.objectAr['imageFile']}}
position={[currentLocationToWorld.x, 0,
currentLocationToWorld.z-21}
type="GLTF"
/>
</ViroNode>
</ViroARScene>
);

const renderModal = () => {
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console. log("INIT INIT INIT")

console. log(item)

return (
<Modal
animationType="slide"
visible={modalVisible}
onRequestClose={() => {

setModalVisible(!modalVisible);

i3

<SafeAreaView>
<Pressable style={styles.buttonWrapper} onPress={() =>
setModalVisible(!modalvisible)}>
<Icon
name="x"
size={30}
color="black"
/>
</Pressable>
</SafeAreaView>
<View style={{flex: 1}}>
<ViroARSceneNavigator
// worldAlignment={'GravityAndHeading'}
initialScene={{scene: scene}} style={{flex: 1,
height:500}}/>
</View>
</Modal>
)

const handleClickShowAR = ()=>{
setModalVisible(true);

return (
<ScrollView contentContainerStyle={styles.scrollContainer}>
<ImageBackground
source={{uri: imagePoiUrl + item.image['imageFile']}}
style={styles.imageContainer}

<SafeAreaView>
{route?.params?.data &&
<Pressable style={styles.buttonWrapper} onPress={()=>
navigation.goBack()}>

<Icon
name="arrow-left"
size={30}
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color="black"
/>
</Pressable>
}
</SafeAreaView>
</ImageBackground>
<View style={styles.detailsContainer}>
<Text style={styles.title}>
{item.title}
</Text>
{distance && item["objectAr"] && <Button
onPress={handleClickShowAR} disabled={distance > USER_DISTANCE_FROM_POI}
title="Show AR object" />}
<Text style={styles.description}>
{item.description}
</Text>
<View style={styles.mapWrapper}>
<MapView
style={styles.map}
provider={PROVIDER_GOOGLE}
region={{
latitude: Number(item.latitude),
longitude: Number(item.longitude),
latitudeDelta: 0.015,
longitudeDelta: 0.0121
b
showsUserLocation={true}
showsMyLocationButton={true}

>
<Marker
coordinate={{
latitude: Number(item.latitude),
longitude: Number(item.longitude),
1}
centerOffset={{ x: -18, y: -60 }}
anchor={{ x: 0.69, y: 1 }}
title={item.title}
>
</Marker>
</MapView>
</View>
</View>
{distance & renderModal()}
</ScrollView>

const styles = StyleSheet.create({
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}

export default DetailsPage;

scrollContainer: {

Mdapiog Marong

justifyContent: 'space-between'

+

imageContainer:{
width: '100%',
height: 300,

resizeMode: 'cover'

}l
detailsContainer:{
margin: 10,

}l
buttonWrapper:{
borderWidth:1,

borderColor:'rgba(0,0,0,0.2)",
alignItems: 'center’,
justifyContent: 'center’,

width:40,
height:40,

backgroundColor: '#fff"',

borderRadius:50,
margin: 10,

+
title: {
fontSize: 20,
fontWeight: '500'
+

description: {
marginTop: 20

H

mapWrapper: {
marginTop: 20,
height: 400,
width: '100%',

justifyContent: 'flex-end',
alignItems: 'center',

+
map: {

...StyleSheet.absoluteFillObject,

b

pages>ExplorePage.js

import
import

import HorizontallList from

import

React, {useState, useEffect} from 'react';
{SafeAreaView, ScrollView, StyleSheet} from 'react-native';

'../components/HorizontalList/HorizontalList';

StackList from '../components/StackList/StackList';

import CardItem from '../components/CardItem/CardItem’;
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import { FIND_NEARBY, OTHER_PLACES , ALL_PLACES_IN_TOWN} from
'../constants/titles';

import Geolocation from 'react-native-geolocation-service';

import {currentLocationState} from '../state/atoms/currentLocationState"';
import {useRecoilState} from 'recoil’;

import {getAlWNearbyPlaces, getNearbyPois, getOtherPlaces} from
'../services/RoutesApi';

import FluidCard from '../components/CardItem/FluidCard’;

const currentLocationOptions = {
enableHighAccuracy: false,
timeout: 5000,

const ExplorePage = ({navigation}) => {
const [currentLocation, setCurrentlLocation] =
useRecoilState(currentLocationState);

const [nearbyRoutes, setNearbyRoutes] = useState([]);
const [otherPlaces, setOtherPlaces] = useState([]);
const [allNearByRoutes, setAllNearbyRoutes] = useState([]);

useEffect(()=> {
Geolocation.getCurrentPosition((position) => {
setCurrentLocation((oldState)=> ({
...0ldState,
latitude: position.coords.latitude,
longitude: position.coords.longitude,
loaded: true

)

}, (err) == {
console.log(err);
}, currentlLocationOptions);

o)

useEffect(() => {

console. log("USE EFFECT CHANGED")

console. log(currentLocation);

if(currentLocation?. loaded){

getNearbyPois(currentLocation.latitude, currentLocation.longitude)
.then(response => {

console. log(response)
setNearbyRoutes(response);

1)
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getOtherPlaces(currentLocation. latitude,
currentLocation. longitude)
.then(response => {
console. log(response)
setOtherPlaces(response);

1)

getAlWNearbyPlaces(currentLocation. latitude,
currentLocation. longitude)
.then(response => {
console. log(response)
setAlWNearbyRoutes(response);
});
¥

}, [currentLocation])

const openRoutePage = (item) => navigation.navigate('Route', { data: item

1)

return(
<ScrollView contentContainerStyle={styles.scrollContainer}>
<SafeAreaView>
<HorizontalList RenderItemComponent={CardItem}
tit1le={FIND_NEARBY} data={nearbyRoutes} open={openRoutePage}/>

<HorizontalList RenderItemComponent={CardItem}
tit1le={0THER_PLACES} data={otherPlaces} open={openRoutePage}/>

<StackList RenderItemComponent={FluidCard}
title={ALL_PLACES_IN_TOWN} data={allWNearByRoutes} open={openRoutePage} />

</SafeAreaView>
</ScrollView>

)3

const styles = StyleSheet.create({
scrollContainer: {
flexGrow: 1,
justifyContent: 'space-between'

})
export default ExplorePage;

pages>NavigationRoutePage. js
import React, {useState, useEffect,useRef} from 'react';
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import {Image, StyleSheet, Text, View} from 'react-native';

import MapView, {Marker, PROVIDER_GOOGLE} from 'react-native-maps';
import MapViewDirections from "react-native-maps—-directions";
import {GOOGLE_API_KEY, imagePoilUrl} from '../constants/enviroment';
import {useRecoilState} from 'recoil’;

import {activeNavigationRouteSate} from
'../state/atoms/ActiveNavigationRoute';

import useTracking from '../components/useTracking/useTracking';
import {getNearbyPoi} from '../services/NavigationRouteService';
import BottomSheet from '@gorhom/bottom-sheet';

import DetailsPage from './DetailsPage';

import {Button} from 'react-native-elements';

const renderMap = (routePoisData) => {
return routePoisData.map(routePoi=> {
return <Marker
key={routePoi.poi.id}
coordinate={{
latitude: Number(routePoi.poi.latitude),
longitude: Number(routePoi.poi.longitude)
i3
title={routePoi.poi.title}
/>
1)

const NavigationRoutePage = ({navigation})=>{

const bottomSheetRef = useRef<BottomSheet>(null);

const {location} = useTracking(true);

const [activeNavigationRoute, setActiveNavigationRoutel] =
useRecoilState(activeNavigationRouteSate);

console. log()

if('activeNavigationRoute.isActive) {

return null;
b
navigation.setOptions({ headerTitle: activeNavigationRoute.data["title"],

1)

const [duration, setDuration] useState(0);
const [distance, setDistance] = useState(0);
const [nearbyPoi, setNearbyPoil = useState(null);

const data = activeNavigationRoute.data;
const routePoisData = datal'routePoi'l;
const origin = routePoisDatal@]['poi'l;
const destination = routePoisDatal[routePoisData.length-1]['poi'];
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0)

const waypoints = routePoisData.map((poiRoute)=>{
return {
latitude: Number(poiRoute.poi.latitude),
longitude: Number(poiRoute.poi.longitude)

}

useEffect (()=>{
// console.log(location)
if(location) {
setNearbyPoi(getNearbyPoi(location, routePoisData));
}
}, [location])

console. log("AFTER END")

if(nearbyPoi != null) {
console. log(bottomSheetRef)

endTrip = () => {
console. log("END TRIP CLICKED")
setActiveNavigationRoute({
isActive: false,

data: null,
3
setTimeout(()=> navigation.navigate('Explore', { screen: 'Explore' }),
}
return (
<View style={styles.mapWrapper}>
<MapView

provider={PROVIDER_GOOGLE}

style={styles.map}

initialRegion={{
latitude: Number(origin.latitude),
longitude: Number(origin.longitude),
latitudeDelta: 0.0622,
longitudeDelta: 0.0121,

T

showsUserLocation={true}

showsMyLocationButton={true}

<MapViewDirections
origin={{latitude: Number(origin.latitude), longitude:

Number(origin.longitude)}}
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destination={{latitude: Number(destination.latitude),
longitude: Number(destination.longitude)}}
waypoints={waypoints}
strokeWidth={4}
strokeColor="hotpink"
apikey={GOOGLE_API_KEY}
timePrecision={"'now'}
precision={"high'}
onReady={result => {
setDistance(result.distance);
setDuration(result.duration);
console.log( Distance: ${distance} km)
console.log( Duration: ${duration} min")
i3
/>
{renderMap(routePoisData)}
</MapView>

<Button style={styles.buttonEnd} onPress={endTrip} title="End
trip" />

{ nearbyPoi &&
<BottomSheet
index={0}
snapPoints={['10%', '90%']}

<View style={styles.contentContainer}>
<View style={styles.minBottomSheet}>
<Text style={styles.minTitle}>
{nearbyPoi.poi.title}
</Text>
<Text style={styles.minSubTitle}>
{nearbyPoi.distanceFromUser} meters away
</Text>
</View>
<DetailsPage data={nearbyPoi.poi}
distance={nearbyPoi.distanceFromUser} />
</View>
</BottomSheet>
b

</View>

const styles = StyleSheet.create({
scrollContainer: {
flexGrow: 1,
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justifyContent: 'space-between'

+

title: {
fontSize: 24,
padding: 10,
fontWeight: '500'

+

titleTip:{
fontSize: 20,
padding: 10,

+

divider: {
margin: 10,

+

mapWrapper: {
flex: 1,
width: '100%',
justifyContent: 'flex-start',
alignItems: 'center',

+

map: {
...StyleSheet.absoluteFillObject,
height: '100%'

+

navButton:{
margin: 10

+

contentContainer:{
margin: 10

+

minBottomSheet: {
// flex:1

+

minTitle: {
fontSize: 20

+

minSubTitle:{
fontSize: 17

+

minImageContainer:{
width: '100%',
height: 150,
borderRadius: 10,
flex: 1,
resizeMode: 'cover'
+
buttonEnd: {

width: '100%',
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b
}

export default NavigationRoutePage;

pages>RoutePage.js

import React, {useState} from 'react';

import { FlatList, SafeAreaView, ScrollView, StyleSheet, Text, View} from
'react-native’;

import FluidCard from '../components/CardItem/FluidCard';

import {Button, Divider} from 'react-native-elements';

import MapView, {Marker, PROVIDER_GOOGLE} from 'react-native-maps';
import MapViewDirections from 'react-native-maps—-directions';
import {GOOGLE_API_KEY} from '../constants/enviroment';

import getDirections from 'react-native-google-maps-directions'
import {activeNavigationRouteSate} from
'../state/atoms/ActiveNavigationRoute';

import {useRecoilState} from 'recoil’;

import {imagePoiUrl} from '../constants/enviroment';

const renderMap = (routePoisData) => {
return routePoisData.map(routePoi=> {
return <Marker
key={routePoi.poi.id}
coordinate={{
latitude: Number(routePoi.poi.latitude),
longitude: Number(routePoi.poi.longitude)
i3
title={routePoi.poi.title}
/>
1)

const RoutePage = ({navigation, route}) => {
const [activeNavigationRoute, setActiveNavigationRoutel] =
useRecoilState(activeNavigationRouteSate);

useState(0);
useState(0);

const [duration, setDuration]
const [distance, setDistancel
const data = route.params.data;

const routePoisData = datal'routePoi'l;

const origin = routePoisDatal@]['poi'l;

const destination = routePoisDatal[routePoisData.length-1]['poi'];

const waypoints = routePoisData.map((poiRoute)=>{
return {
latitude: Number(poiRoute.poi.latitude),
longitude: Number(poiRoute.poi.longitude)

}
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}

const totalDuration = routePoisData.reduce((accumulator, currentValue) =>
accumulator + currentValue.poi.visitTime , @) + duration;
const openDetails = (item) => navigation.navigate("Details",{data: item})

const startRoute = () => {
if('activeNavigationRoute.isActive) {
setActiveNavigationRoute({
isActive: true,
data: data
1)
setTimeout(()=> navigation.navigate('ActiveRoute', { screen:
'NavigationRoute' }), 0)
}

const startNavigation = () => {
const data = {

source: {
latitude: Number(origin.latitude),
longitude: Number(origin.longitude)

I

destination: {
latitude: Number(destination.latitude),
longitude: Number(destination.longitude)

H
params: [
{
key: '"travelmode",
value: "driving" // may be "walking", "bicycling"
or "transit" as well
b
{
key: '"dir_action",
value: "navigate" // this instantly initializes
navigation using the given travel mode
}

1,
waypoints: [
. ..waypoints

¥
startRoute();
getDirections(data); //navigation to nav app
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const handleStartRoute = () => startRoute();
const handleNavigationAndRoute = () => {
startNavigation();

}
return (
<SafeAreaView style={styles.scrollContainer}>
{/*<View>x/}
<FlatList
ListHeaderComponent={
<>

<Text style={styles.title}>{data.title}</Text>
<Text style={styles.titleTip}>Trip duration:
{Math.round(totalDuration)} min</Text>
<Text style={styles.titleTip}>Trip distance:
{Math. round(distance)} km</Text>
<Button style={styles.navButton} title="Start
Navigation and Route" onPress={()=> handleNavigationAndRoute()} />
<Button style={styles.navButton} title="Start
Route" onPress={handleStartRoute} />
<Divider style={styles.divider}
orientation="horizontal" />
</>
¥
data={routePoisData}
keyExtractor={(item) => item.id.toString()}
renderItem={({item}) => <FluidCard item={item['poi'l}
open={openDetails} imagebaseUrl={imagePoiUrl}/>}
nestedScrollEnabled
ListFooterComponent={
<>
<View style={styles.mapWrapper}>
<MapView
provider={PROVIDER_GOOGLE}
style={styles.map}
initialRegion={{
latitude: Number(origin.latitude),
longitude:
Number(origin. longitude),
latitudeDelta: 0.0622,
longitudeDelta: 0.0121,
b
showsUserLocation={true}
showsMyLocationButton={true}

<MapViewDirections
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origin={{latitude:
Number(origin.latitude), longitude: Number(origin.longitude)}}
destination={{latitude:
Number(destination.latitude), longitude: Number(destination.longitude)}}
waypoints={waypoints}
strokeWidth={4}
strokeColor="hotpink"
apikey={GOOGLE_API_KEY}
timePrecision={"now'}
precision={'high'}
onReady={result => {
setDistance(result.distance);
setDuration(result.duration);
console. log( Distance:
${distance} km")
console. log( Duration:
${duration} min’)

1}
/>
{renderMap(routePoisData)}
</MapView>
</View>
</>
¥
/>
{/*x</View>x/}
</SafeAreaView>

const styles = StyleSheet.create({
scrollContainer: {
flexGrow: 1,
justifyContent: 'space-between'

H

title: {
fontSize: 24,
padding: 10,
fontWeight: '500'

H

titleTip:{
fontSize: 20,
padding: 10,

H

divider: {
margin: 10,

H

mapWrapper: {
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marginTop: 20,
height: 400,
width: '100%',
justifyContent: 'flex-end',
alignItems: 'center',

+
map: {
.. .StyleSheet.absoluteFillObject,
+
navButton:{
margin: 10
}

})
export default RoutePage;

services>NavigationRouteService.js
import { getDistance } from 'geolib';
import {USER_DISTANCE_FROM_POI} from '../constants/enviroment';

export const getNearbyPoi = (userLocation, pois) => {
if(userLocation.latitude == 0 && userlLocation.longitude == 0) return;

const newPois = pois.map((poiRoute) => {
const distance = getDistance(userLocation, poiRoute.poi);
return {
.. .poiRoute,
distanceFromUser: distance

const filtered = newPois.filter(poiRoute => {
if( poiRoute.distanceFromUser <= USER_DISTANCE_FROM_POI) return true;
if( poiRoute.distanceFromUser > USER_DISTANCE_FROM_POI) return false;
return false;

}).sort((a, b) =>{
console. log(a)
if(a.distanceFromUser > b.distanceFromUser) return 1;
if(a.distanceFromUser < b.distanceFromUser) return -1;
return 0;

}

if(filtered.length === 0 ) return null;
return filtered[0];

services>RoutesApi.js
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import {routesApi} from '../constants/enviroment';

export const getNearbyPois = (lat,long) => {
return fetch( ${routesApi}routes/nearbyRoutes/${lat}/${long}" )
.then(response => response.json());

export const getOtherPlaces = (lat,long) => {
return fetch( ${routesApi}routes/exploreCitiesNearYou/${lat}/${long}")
.then(response => response.json());

export const getAllNearbyPlaces = (lat,long) => {
return fetch( ${routesApi}routes/allNearbyRoutes/${lat}/${long}")
.then(response => response.json());

state>atoms>ActiveNavigationRoute. js
import {atom} from "recoil"

export const ACTIVE_NAVIGATION_ROUTE_STATE = "activeNavigationRouteSate"
export const activeNavigationRouteSate = atom({
key: ACTIVE_NAVIGATION_ROUTE_STATE,

default: {
isActive: false,
data: null

+

1)

state>atoms>currentLovationState.js
import {atom} from "recoil"

export const CURRENT_LOCATION_STATE = "currentLocationState"
export const currentLocationState = atom({
key: CURRENT_LOCATION_STATE,
default: {
loaded: false,
latitude: null,
longitude: null
+
});
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Kwdikag eqpappoyng Web Service

O kwdikag tou web service: https://github.com/mariosp/tour-app

main.ts

import { NestFactory } from '@nestjs/core';

import { AppModule } from './app.module';

import {NestExpressApplication} from "@nestjs/platform-express";
import {ConfigService} from "@nestjs/config";

import { join } from 'path';

async function bootstrap() {
const app = await NestFactory.create<NestExpressApplication>(AppModule);
// app.connectMicroservice<MicroserviceOptions>(microserviceConfig);
await app.startAlWicroservicesAsync();
const configService: ConfigService = app.get('ConfigService');
app.useStaticAssets(join(__dirname, '..', 'uploads'), {
index: false,
prefix: '/uploads',
});
await app.listen(configService.get("SERVER_PORT"), ()=>
console. log("MICROSERVICE ROUTES-SERVICE IS LISTENING..."));
¥

bootstrap();

app.module.ts

import {Module} from '@nestjs/common’;

import DatabaseConfig from "./config/database.config";
import MapsConfig from "./config/maps.config";

import {ConfigModule, ConfigService} from "@nestjs/config";
import {TypeOrmModule} from "@nestjs/typeorm";

import { RoutesModule } from './routes/routes.module';
import {Route} from "./routes/entities/route.entity";
import {Image} from "./image/image.entity";

import {ImageModule} from "./image/image.module";

import {ServeStaticModule} from "@nestjs/serve-static";
import { join } from 'path';

import { PoisModule } from './pois/pois.module’;

import {Poi} from "./pois/entities/poi.entity";

import {RoutePoi} from "./routes/entities/route-poi.entity";
E¢aTopikeupévn TepIfynon Pe Asiroupyia eTaugnuévng TpayuaTikoTnTag

79



MetatmTuxiakn Aiatpin Mdapiog Marong

import { MapsModule } from './maps/maps.module’;
import {City} from "./maps/entities/city.entity";

@odule({
imports: [
ConfigModule. forRoot ({
isGlobal: true,
cache: true,
load: [DatabaseConfig, MapsConfigl,
envFilePath: "./environment/${process.env.NODE_ENV}.env"
1),
TypeOrmModule. forRootAsync({
imports: [ConfigModule],
useFactory: async (configService: ConfigService) => ({
type: "mysql",
username: configService.get("DB_USER"),
password: configService.get("DB_PASSWORD"),
database: configService.get("DB_NAME"),
host: configService.get("DB_HOST"),
port: configService.get("DB_PORT"),
entities: [Route, Image, Poi, RoutePoi, City] //__dirname +
"/xx/*.entity{.ts,.js}"
}),
inject: [ConfigServicel
1),
ServeStaticModule. forRoot ({
rootPath: join(__dirname, '..', ‘'uploads'),
1),
RoutesModule,
ImageModule,
PoisModule,
MapsModule,
1
1)
export class AppModule {}

config>database.config.ts
import {registerAs} from "@nestjs/config";

export const databaseConfig = {

username: process.env.DB_USER || "',
password: process.env.DB_PASSWORD || '',
database: process.env.DB_NAME || '',
host: process.env.DB_HOST || '127.0.0.1"',

port: Number(process.env.DB_PORT) || 3303,

type: 'mysql',

logging: false,

timezone: process.env.DB_TIMEZONE
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export default registerAs('database', () => ({
.. .databaseConfig

1)

config>maps.config.ts
import {registerAs} from "@nestjs/config";

export default registerAs('maps', () => ({
apiKey: process.env.GOOGLE_MAPS_API
s

image>image.entity.ts

import {BaseEntity, Column, Entity, JoinColumn, OneToOne,
PrimaryGeneratedColumn} from "typeorm";

import {Poi} from "../pois/entities/poi.entity";

@Entity({
name: 'images"
})

export class Image{

@PrimaryGeneratedColumn()
id: number;

@Column({
name: '"image_file",
nullable: false

1)

imageFile: string;

@Column({
name: 'type",
nullable: false
})
type: string;

@Column({
name: "original_name",
nullable: false

})

originalName: string;

@Column({
name: '"created_at",
nullable: false
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13
createdAt: Date;

@Column({

name: "updated_at"
})
updatedAt: Date;

// @0neToOne(() => Poi, poi=> poi.image)
// poi: Poi

image>image.module. ts

import { Module } from '@nestjs/common';

import { ImageService } from './image.service';
import {TypeOrmModule} from "@nestjs/typeorm";
import {ImageRepository} from "./image.repository";

@odule({
providers: [ImageService],
imports: [TypeOrmModule.forFeature([ImageRepositoryl)],
exports: [ImageService]

1)

export class ImageModule {}
image>image.repository.ts
import {EntityRepository, Repository} from "typeorm";

import {Image} from "./image.entity";

@EntityRepository(Image)
export class ImageRepository extends Repository<Image> {

public createlImage(newImage: Image) : Promise<Image>
return this.save(newImage);

image>image.service.ts

{

Mdapiog Marong

import {Injectable, UploadedFile, Uselnterceptors} from '@nestjs/common';

import {Image} from "./image.entity";
import {ImageRepository} from "./image.repository";

@Injectable()
export class ImageService {

constructor(
private readonly imageRepository: ImageRepository
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) {
b

createImageReference(file: Express.Multer.File) : Promise<Image> {
const newImage: Image = new Image();
newImage.imageFile = file.filename;
newImage.type = file.mimetype;
newImage.originalName = file.originalname;
return this.imageRepository.createImage(newImage);

maps>cities.service.ts

import { Injectable } from '@nestjs/common';

import {GeocodingService} from "./geocoding.service";
import {InjectRepository} from "@nestjs/typeorm";
import {City} from "./entities/city.entity";

import {Repository} from "typeorm";

@Injectable()
export class CitiesService {
constructor(
@InjectRepository(City) private readonly citiesRepository:
Repository<City>
) {
}

findByCityName(cityName: string) {
return this.citiesRepository.findOne({ cityName: cityName});

createNewCity(city:City) {
return this.citiesRepository.save(city);

maps>geocoding.service.ts

import { Injectable } from '@nestjs/common';

import {Client, DistanceMatrixRequest, ReverseGeocodeResponse} from
"@googlemaps/google—-maps—-services—-js/dist/client";

import {ConfigService} from "@nestjs/config";

@Injectable()
export class GeocodingService {
apiKey:string;
constructor( configService: ConfigService) {
this.apiKey = configService.get("maps").apiKey;
}
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async getReverseCityNameByCoordinates(lat, long): Promise<any> {
const client = new Client({});
const repsonse: any = await client.reverseGeocode({
params: {
key: this.apiKey,
latlng: [lat, long]
¥

}).catch(erro=> console.log(erro));

for(const resultComponent of repsonse.data.results) {
for(const component of resultComponent.address_components){
if(component.types.includes("administrative_area_level_2")){
return component.long_name;

}

//
if(resultComponent.types.includes("administrative_area_level _2")){
// return resultComponent.formatted_address;

// Y

return null;

async getDistance(source, destination) {

getDistanceFromLatLonInKm(latl, lonl, lat2, lon2): number {

var R = 6371; // Radius of the earth in km

var dLat = this.deg2rad(lat2-latl); // deg2rad below

var dLon = this.deg2rad(lon2-lonl);

var a =
Math.sin(dLat/2) * Math.sin(dLat/2) +
Math.cos(this.deg2rad(latl)) x Math.cos(this.deg2rad(lat2)) *
Math.sin(dLon/2) * Math.sin(dLon/2)

var ¢ = 2 % Math.atan2(Math.sqrt(a), Math.sqrt(1-a));

var d = R % ¢; // Distance in km

return d;

private deg2rad(deg) {
return deg * (Math.PI/180)
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maps>maps .controller.ts

import {Controller, Get, Param} from '@nestjs/common';
import { MapsService } from './maps.service';

import {GeocodingService} from "./geocoding.service";

@Controller('maps"')
export class MapsController {
constructor(private readonly mapsService: MapsService,
private readonly geocodingService: GeocodingService) {}

@Get("getCity/:lat/:long")
async getCityByCoordinates(@Param("lat") lat: number, @Param('"long") long:
number) {
return {cityName: await
this.geocodingService.getReverseCityNameByCoordinates(lat, long)}
¥
¥

maps>maps .module. ts

import { Module } from '@nestjs/common';

import { MapsService } from './maps.service';

import { MapsController } from './maps.controller';
import {GeocodingService} from "./geocoding.service";
import {CitiesService} from "./cities.service";
import {TypeOrmModule} from "@nestjs/typeorm";

import {City} from "./entities/city.entity";

@odule({
controllers: [MapsController],
imports: [

TypeOrmModule. forFeature([City]),
1,
providers: [MapsService, GeocodingService, CitiesServicel,
exports: [MapsService, GeocodingService, CitiesServicel
1)
export class MapsModule {}

maps>maps.service.ts

import { Injectable } from '@nestjs/common';

import {GeocodingService} from "./geocoding.service";
import {CitiesService} from "./cities.service";
import {City} from "./entities/city.entity";

@Injectable()
export class MapsService {
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constructor(
private readonly geocodingService: GeocodingService,
private readonly citiesService: CitiesService

) {

}

async findOrCreateNewCity(lat: number, long: number) {
const cityName = await
this.geocodingService.getReverseCityNameByCoordinates(lat, long);
if(cityName) {
const cityEntity: City = await
this.citiesService.findByCityName(cityName);
if(cityEntity) return cityEntity;
const newCity = new City()
newCity.cityName = cityName;
return this.citiesService.createNewCity(newCity);
} else {
throw Error("Error api: cannot find city name with these
coordinates");

I

}

// async getUserCityName(lat: number, long: number) {

// const {cityName} = await
this.geocodingService.getReverseCityNameByCoordinates(lat, long);

// if(cityName) {

// await this.citiesService.findByCityName(cityName);

// } else {

// throw Error();

// }

// Y

maps>entities>city.entity.ts
import {Column, Entity, PrimaryGeneratedColumn} from '"typeorm";

@Entity({name: "cities"})

export class City {
@PrimaryGeneratedColumn()
id: number;

@Column({
name: 'city_name",
nullable: false
})
cityName: string;
}
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maps>entities>map.entity.ts
import {Column, Entity, PrimaryGeneratedColumn} from '"typeorm";

@Entity({name: "maps"})

export class Map {
@PrimaryGeneratedColumn()
id: number;

@Column ({
name: "enti",
nullable: false
1)

cityName: string;

pois>pois.controller.ts
import {
Controller,
Get,
Post,
Body,
Patch,
Param,
Delete,
UselInterceptors,
UploadedFile,
UploadedFiles
} from '@nestjs/common’;
import { PoisService } from './pois.service';
import { CreatePoisDto } from './dto/create—pois.dto’';
import { UpdatePoisDto } from './dto/update-pois.dto’;

Mdapiog Marong

import {AnyFilesInterceptor, FileFieldsInterceptor, FileInterceptor,

FilesInterceptor} from "@nestjs/platform-express";
import {Image} from "../image/image.entity";
import {ImageService} from "../image/image.service";

@Controller('pois"')
export class PoisController {
constructor(private readonly poisService: PoisService,
private readonly imageService: ImageService) {}

@Post()
@UselInterceptors(

FileFieldsInterceptor([{name: 'image', maxCount: 1 }, {name:

maxCount: 1}], {dest: "./uploads/poi_images"}),
)
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async create(@ploadedFiles() files: { image?: Express.Multer.Filel],
object?: Express.Multer.File[] }, @Body() createPoisDto: CreatePoisDto) {
const image: Image = files.image && await
this.imageService.createImageReference(files.imagel[0]);
const object: Image = files.object && await
this.imageService.createImageReference(files.object[0]);
createPoisDto.image = image;
createPoisDto.objectAr = object;
return this.poisService.create(createPoisDto);

}

@Get(':id")
findOne(@Param('id') id: string) {
return this.poisService.findOne(+id);

}

@elete(':id")
remove(@Param('id') id: string) {
return this.poisService.remove(+id);

}

pois>pois.module.ts

import { Module } from '@nestjs/common';

import { PoisService } from './pois.service';
import { PoisController } from './pois.controller';
import {TypeOrmModule} from "@nestjs/typeorm";
import {ImageModule} from "../image/image.module";
import {PoisRepository} from "./pois.repository";
import {MapsModule} from "../maps/maps.module";

@odule({
controllers: [PoisController],
providers: [PoisServicel,
imports: [
TypeOrmModule. forFeature( [PoisRepository]),
ImageModule,
MapsModule
1,
exports: [PoisService]
1)

export class PoisModule {}

pois>pois.repository.ts
import {EntityRepository, Repository} from "typeorm";
import {Poi} from "./entities/poi.entity";

@EntityRepository(Poi)
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export class PoisRepository extends Repository<Poi> {

findById(id: number): Promise<Poi> {
return this.findOneOrFail(id);

b

//

// public findByEmail(email: string): Promise<User> {
// return this.createQueryBuilder()

// .select("user")

// .from(User, "user")

// .where("user.email = :email"™, { email })
// .getOneOrFail();

// Y

//

createPoi(newPoi: Poi) : Promise<Poi> <
return this.save(newPoi);

pois>pois.service.ts

import { Injectable } from '@nestjs/common';

import { CreatePoisDto } from './dto/create-pois.dto’';

import { UpdatePoisDto } from './dto/update-pois.dto’;

import {Poi} from "./entities/poi.entity";

import {PoisRepository} from "./pois.repository";

import {InjectRepository} from "@nestjs/typeorm";

import {RoutePoi} from "../routes/entities/route-poi.entity";
import {City} from "../maps/entities/city.entity";

import {MapsService} from "../maps/maps.service";

@Injectable()
export class PoisService {

constructor(
private readonly poisRepository: PoisRepository,
private readonly mapsService: MapsService

) {

¥

async create(createPoisDto: CreatePoisDto) {
let poi = new Poi();
const cityEntity: City = await

Mdapiog Marong

this.mapsService.findOrCreateNewCity(createPoisDto.latitude, createPoisDto. long

itude);
console. log(cityEntity);
poi = {...poi, ...createPoisDto, city: cityEntity}
return this.poisRepository.createPoi(poi);
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findOne(id: number) {
return this.poisRepository.findById(id);
¥

remove(id: number) {
return this.poisRepository.delete(id);

}

pois>entities>poi.entity.ts

import {Column, Entity, JoinColumn, ManyToOne, OneToMany, OneToOne,
PrimaryGeneratedColumn} from "typeorm";

import {Image} from "../../image/image.entity";

import {RoutePoi} from "../../routes/entities/route-poi.entity";
import {City} from "../../maps/entities/city.entity";

@Entity({name: "pois"})

export class Poi {
@PrimaryGeneratedColumn()
id: number;

@Column({
name: "title",
nullable: false
})
title: string;

@Column({
name: 'description

}

description: string;

@Column({
name: "latitude"
13

latitude: number;

@Column({
name: "longitude"
})

longitude: number;

@Column({
name: '"visitTime"
})
visitTime: number;
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@oneToOne(() => Image, image=> image.imageFile, {eager: true, onDelete:
"CASCADE" 1})
@JoinColumn({
name: 'image"
1)

image: Image;

@oneToOne(() => Image, image=> image.imageFile, {eager: true, onDelete:
"CASCADE" 1})
@JoinColumn({
name: "object_ar"
1)

objectAr: Image;

@anyToOne(() => City, {eager: true})
@JoinColumn({
name: "city_id"
1)
city: City;

@OneToMany(() => RoutePoi, routePoi => routePoi.poi)
routePoi: RoutePoil];

routes>routes.controller.ts

import {Controller, Get, Post, Body, Patch, Param, Delete, Uselnterceptors,
UploadedFile} from '@nestjs/common'’;

import { RoutesService } from './routes.service';

import { CreateRouteDto } from './dto/create-route.dto’;

import { UpdateRouteDto } from './dto/update-route.dto’;

import {FilelInterceptor} from "@nestjs/platform-express";

import {ImageService} from "../image/image.service";

import {Image} from "../image/image.entity";

import {CreateRoutePoiDto} from "./dto/create-route-poi.dto";

@Controller('routes"')
export class RoutesController {
constructor(
private readonly routesService: RoutesService,
private readonly imageService: ImageService,

) {}

@Post ()
@UselInterceptors(FileInterceptor("image", { dest: "./uploads/routes" }))

E¢aTopikeupévn TepIfynon Pe Asiroupyia eTaugnuévng TpayuaTikoTnTag

91



MetatmTuxiakn Aiatpin Mdapiog Marong

async create(@ploadedFile() file : Express.Multer.File, @Body() data:
CreateRouteDto) {
const image: Image = await this.imageService.createImageReference(file);
data.image = image;
return await this.routesService.create(data);

b

@Post("/createAssociation")
async createAssociation(@Body() data: CreateRoutePoiDto) {
return await this.routesService.createAssociation(data);

b

@Get(':id")
findOne(@Param('id') id: string) {
return this.routesService.findOne(+id);

b

@Get ('nearbyRoutes/:lat/:long")
findNearby(@Param('lat') lat: number, @Param('long') long: number,) {
return this.routesService.findNearby(lat, long);

}

@Get('allNearbyRoutes/:lat/:long')
alWNearby(@Param('lat') lat: number, @Param('long') long: number,) {
return this.routesService.allNearby(lat, long);

}

@Get('exploreCitiesNearYou/:lat/:long')
findCitiesNear(@Param('lat') lat: number, @Param('long') long: number,) {
return this.routesService.findRegionsNear(lat, long);
¥
¥

routes>routes.inteface.ts
import {Image} from "../image/image.entity";

export interface RouteEntity {
id: number;
title: string;
image: Image;

routes>routes.module. ts

import { Module } from '@nestjs/common';

import { RoutesService } from './routes.service';

import { RoutesController } from './routes.controller';

import {TypeOrmModule} from "@nestjs/typeorm";

import {RoutesRepository} from "./routes.repository";
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import {ImageModule} from "../image/image.module";
import {PoisModule} from "../pois/pois.module";
import {RoutePoi} from "./entities/route-poi.entity";
import {MapsModule} from "../maps/maps.module";

@odule({
controllers: [RoutesController],
providers: [RoutesServicel,
imports: [
TypeOrmModule. forFeature( [RoutesRepository, RoutePoil),
ImageModule,
PoisModule,
MapsModule
1
1)

export class RoutesModule {}

routes>routes.repository.ts

import {EntityRepository, Repository} from "typeorm";
import {Route} from "./entities/route.entity";

import {RoutePoi} from "./entities/route-poi.entity";

@EntityRepository(Route)

export class RoutesRepository extends Repository<Route> {

findById(id: number): Promise<Route> {
return this.findOneOrFail(id);

b

//

// public findByEmail(email: string): Promise<User> {
// return this.createQueryBuilder()

// .select("user")

// .from(User, "user")

// .where("user.email = :email"™, { email })
// .getOneOrFail();

// Y

//

createRoute(newRoute: Route) : Promise<Route> {
return this.save(newRoute);

createAssociation(newRoutePoi: RoutePoi) : Promise<RoutePoi>
return this.save(newRoutePoi);

routes>routes.service.ts
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import {HttpException, Injectable} from '@nestjs/common';
import { CreateRouteDto } from './dto/create-route.dto';
import { UpdateRouteDto } from './dto/update-route.dto’;
import {RoutesRepository} from "./routes.repository";

import {Route} from "./entities/route.entity";

import {CreateRoutePoiDto} from "./dto/create-route-poi.dto";
import {RoutePoi} from "./entities/route-poi.entity";

import {PoisService} from "../pois/pois.service";

import {InjectRepository} from "@nestjs/typeorm";

import {Repository} from "typeorm";

import {GeocodingService} from "../maps/geocoding.service";
import {CitiesService} from "../maps/cities.service";

import {City} from "../maps/entities/city.entity";

import {HttpErrorByCode} from "@nestjs/common/utils/http-error-by-code.util";

@Injectable()
export class RoutesService {

constructor(private readonly routesRepository: RoutesRepository,
private readonly poisService: PoisService,
private readonly geocodingService: GeocodingService,
private readonly citiesService: CitiesService,
@InjectRepository(RoutePoi) private routePoiRepository:
Repository<RoutePoi>
) {
¥
create(createRouteDto: CreateRouteDto):Promise<Route> {
const newRoute: Route = new Route();
newRoute.title= createRouteDto.title;
newRoute.image= createRouteDto.image;
return this.routesRepository.createRoute(newRoute)

}

async createAssociation(createRoutePoiDto: CreateRoutePoiDto):
Promise<RoutePoi> {
const newRoutePoi: RoutePoi = new RoutePoi();
newRoutePoi.route = await this.findOne(createRoutePoiDto.routeld);

newRoutePoi.poi = await this.poisService.findOne(createRoutePoiDto.poild)

newRoutePoi.visitOrder = createRoutePoiDto.visitOrder;
return this.routePoiRepository.save(newRoutePoi)

findOne(id: number) {

return this.routesRepository.findById(id);
¥
async findNearby(lat, long) {
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const userCity = await
this.geocodingService.getReverseCityNameByCoordinates(lat, long);
console. log(userCity)
if(userCity) {
const routesNearby: Route[] = await
this.findRoutesWithCityName(userCity);
const closeRoutes = this.routesCloseToCurrentLocation(routesNearby, 1lat,

long)
return closeRoutes ? closeRoutes : new HttpException('No routes found",
404);
} else {
return new HttpException("User city not found", 404);
}
}

async allNearby(lat, long) {
const userCity = await
this.geocodingService.getReverseCityNameByCoordinates(lat, long);
console. log(userCity)
if(userCity) {
const routesNearby: Route[] = await
this.findRoutesWithCityName(userCity);
return routesNearby ? routesNearby : new HttpException("No routes
found", 404);
} else {
return new HttpException("User city not found", 404);

}

setFirstPoiImage(routes) {
return routes.map(route => ({
... route,
image: route.routePoi.poi.image.imageFile

1)

async findRoutesWithCityName(cityName: string){
const cityObject: City = await
this.citiesService.findByCityName(cityName);
return cityObject && this.routesRepository
.createQueryBuilder("route")
. leftJoinAndSelect("route.image", "routeimage")
. leftJoinAndSelect("route.routePoi", "rp")
. leftJoinAndSelect("rp.poi", "poi")
. leftJoinAndSelect("poi.image", "image")
. leftJoinAndSelect("poi.objectAr", "objectAr")
.where("poi.city_id = :id", { id: cityObject.id })
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.orderBy("rp.visitOrder")
.getMany();

async findRegionsNear(lat, long) {
const userCity = await
this.geocodingService.getReverseCityNameByCoordinates(lat, long);
if(userCity) {
const routesNearby: Route[] = await this.exploreOtherRegions(userCity);
return routesNearby ? routesNearby : new HttpException("No routes
found", 400);
} else {
return new HttpException("User city not found", 400);

}

async exploreOtherRegions(cityName: string){
const cityObject: City = await
this.citiesService.findByCityName(cityName);
return cityObject && this.routesRepository
.createQueryBuilder("route")
. leftJoinAndSelect("route.image", "routeimage")
. leftJoinAndSelect("route.routePoi", "rp")
. leftJoinAndSelect("rp.poi", "poi")
. leftJoinAndSelect("poi.image", "image")
. leftJoinAndSelect("poi.objectAr", "objectAr")
.where("poi.city_id <> :id", { id: cityObject.id })
.orderBy("rp.visitOrder")
.getMany();

//show pois less than 10km
private routesCloseToCurrentLocation(routesNearby: Route[], lat, long) {
return routesNearby.filter(element => {
return this.geocodingService.getDistanceFromLatLonInKm(lat, long,
element.routePoi[0].poi.latitude, element.routePoil[0@].poi.longitude) <= 10;
3
¥

routes>entities>route-poi.entity.ts
import {

BaseEntity,

Column,

Entity,

JoinColumn,
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ManyToOne,

OneToMany,

OneToOne,

PrimaryColumn,

PrimaryGeneratedColumn
} from "typeorm";
import {Poi} from "../../pois/entities/poi.entity";
import {Route} from "./route.entity";

@Entity({
name: "route_pois"
})

export class RoutePoi{

@PrimaryGeneratedColumn()
id: number;

@Column({name: "visit_order"})
visitOrder: number;

@anyToOne(()=> Route, route=> route.routePoi)
@JoinColumn({name: "route_id"})
route: Route;

@anyToOne(()=> Poi, poi=> poi.routePoi, {eager:true})
@JoinColumn({name: "poi_id"})
poi: Poi;

routes>entities>route.entity.ts
import {RouteEntity} from "../routes.interface";
import {

Column,

Entity,

JoinColumn, OneToMany,

OneToOne,

PrimaryGeneratedColumn
} from "typeorm";
import {Image} from "../../image/image.entity";
import {RoutePoi} from "./route-poi.entity";

@Entity({
name: "routes"
})

export class Route implements RouteEntity {

@PrimaryGeneratedColumn()
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id: number;

@Column({
name: "title",
default: "Route"
})
title: string;

@OneToOne(type => Image, {eager: true})
@JoinColumn({name: 'image'})

image: Image;

@OneToMany(() => RoutePoi, routePoi => routePoi.route, {eager: true})
routePoi: RoutePoill;
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