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BCTVYII

VY cydacHOMy CBITI TOJOPOXI aBTOMOOLUIEM CTajdd HEBITE€MHOI YaCTHHOIO
MOBCSIKICHHOTO KUTTS. [1loHS MijbiiOHM JTFOACH BUPYIIAOTH Y JOPOTY 3 OCOOMCTHX
yn npodeciiHux npuuuH. OAHAK HE 3aBXKIU MOJOpPOXki OyBalOTh KOMGPOPTHUMH,
OCKLUJIBKH TOTOHI YMOBH € OJTHUM 3 OCHOBHUX (DaKTOPiB, 1110 BIUIMBAIOTH Ha SKICTH Ta
Oe3neky moizaku. Iloroma Moke 3MiHIOBaTHCS HeENepen0adyBaHO: PANTOBUMN JIOIII,
TyMaH, CHIromajg a0o CHUJIBHUI BITEp MOXYTh HE JHIIE YCKIAJHUTH pyX, ajie M

CTAaHOBUTH MOTEHLINHY 3arpo3y s )KUTTS BOJIIiB Ta MMaCa>KUPIB.

[nest po3poOKku mporpaMHOro 3a0€3MEUeHHs JJIS aHali3y MOTOJHUX YMOB Ha
MapHipyTi Mepesa MOi3K0I0 MpUMIIIIa 0 MEHE Miciis 0coOucToro aocBigy. OmHOrO
JITHBOTO JTHS s 1XaB y MapHIpyTIN 1 BIJ4yBaB cebe ayke HEKOM(MOPTHO Yepe3 CIIEKY.
[Ipubnn3HO Ha MIBAOPO31 HECMOAIBAHO IMIIIOB J0II. TemrepaTypa BHaia, MOBITPS
CTaJIO MPOXOJIOJHIIINM, 1 iXaTtu cramo Habarato komdoprtHime. g npocra 3miHa
MOTOAM CYTT€BO BIUIMHYJIA HA MO€E BIIUYTTSI KOM(DOPTY, 1 4 3anuTaB cede: a 1o, sIKOu
g MIT mepeadaYuTH Taki 3MIHM Mepel MOi3AKOK 1 BUOpaTh HaWKpamui 4dac abo

MapupyT?

[ToBepHyBIIMCH, S MpOaHali3yBaB HasBHI MPOTHO3M TOTOAM ISl LbOTO
MapmipyTy. BusBuiocs, 1mo OUIBIIICTE CEpPBICIB OOMEXYIOTHCS —3arajlbHUMU
MPOTHO3aMHU ISl MICT 200 MYyHKTIB Ha MapuipyTi, HE BPaXOBYIOUM 4ac MPUOYTTH,
MIBUJIKICTh, 3yMTMHKY a00 3MiHH TIOTOJIM B peaJibHOMY 4aci. bararto piimieHs € 3aHaaTo
y3araibHeHUMHU a0o0, HaBMaKW, CKJIAJHUMH Yy BHKOPUCTAHHI I TEPECIYHOIrO
KopuctyBaya. lle miaTBepauio  HEOOXIOHICTH  PO3POOKH  1HAMBIAYaJbHOTO
IPOrpaMHOTO 3a0e3MeUeHHs, sike (OKYCY€EThCS Ha MPOCTOTI, TOYHOCTI, aJalTUBHOCTI

Ta JIETKOCTI BUKOPUCTAHHSI.

Metoro naHoi poboTH € po3poOka MPOrpaMHO-anapaTHOTO KOMIUIEKCY, SKUA
JI03BOJISIE  KOPUCTYBau€Bl BBECTH MAapUIpyT, BU3HAUYUTH [ApaMETPU MOAOPOXKI

(WBUAKICTH, ATy BIANPABICHHS, 3yNMUHKUA TOIIO) Ta OTPUMATH JCTAIbHUN aHAII3
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MOTOJIM 32 MApUIPYTOM Yy BUIVIAXJI NMPaKTHYHOI KapTu Ta Tadmuii. OcoOJUBICTIO
CHCTEMH € Te, 1[0 BOHA BPAXOBY€E HE TUTLKH KOOPAWHATH, a ¥ 4ac y 10po3i Al KOKHOT
TOYKH MapIIPyTy, M00 Il TOYKA MOKHA OYJIO TTOPIBHATH 3 MOTOYHUMH JAaHUMU TIPO
norony. TakuM YHHOM, MOXKHAa YHHUKHYTH HECIOJIBAaHMX TIOTOJHUX YMOB Ha

MapuIpyTi, MABUIITYIOYH O€3MEKy pyxy Ta 3a0e3nedyrodu KoMpopT KopucTyBaya.

Po3poGnene pimenHs ckiamaerbess 3 Android-momaTky, 1o BIAMOBIJIAE 3a
KOPHUCTYBAIbKUiA iIHTEpdEic, MPOKIaTaHHI MAPIIPYTY, IEPEBIPKY BBEJACHUX JaHUX Ta
B1JIOOpa)KEHHS pe3yJIbTaTiB, Ta CEPBEPHOI YACTHHM, peaiizoBaHoi Ha Spring Boot.
CepBepHa uyactuHa oOpoOJIsie 3amuTH, OTpuMye moroiHi nani 3 API, pospaxoBye
MOTOAHI YMOBHU Ha MapLIpyTI Ta HAJCHJIa€ BIAMNOBIAb Ha3aJl y MOOUIBHUI JOIATOK.

CucTteMa Takox JT03BOJISE 30€piraTv iCTOPiI0 MapUIPYTY JJIs OIAJIBIIOTO aHAITI3Y.

3anpornoHOBaHe MPOrpamMHe 3a0e3MeUYeHHs] Ma€ Ha MET1 HE JIUIE MOJICTIINUTH
IUIaHYBaHHS TOI370K, aje ¥ MiJBUINUTA O€3IleKy Ta 3pOOUTH TOJOPOXKI OLIbII
nependavyBaHUMHU Ta KOMGMOPTHHUMH. BIpoBaHKeHHS TAaKOTO PIIICHHS BaXKIUBE SIK
JUTSI IPUBATHUX BOJII1B, TaK 1 JIs1 CITY>KO TaKcCl, Kyp'€pChKUX CIY>KO0, EKCIIEIUTOPIB Ta

THIIUX OpraHizallii, o 3aiMarThCs PETYIIPHUMU MTEPEBE3CHHSIMU.



1 AHAJII3 TPEJMETHOI OBJIACTI

1.1 IlocranoBKa 3agaui

[InanyBaHHS MapHIpyTy € BaKJIMBUM €JIEMEHTOM Oe3mneyHoi Ta e(eKTUBHOI
noaopoxki. Oco0auBy yBary Ciiji OpUILISTA MOTOJTHUM YMOBaM, SIKi MOXYTb MaTH
3HAYHUH BIUIMB Ha MIBHJKICTH PYXy, Oe3MeKy, KoMGOPT MaCaKHUPIB 1 PIICHHS PO
noyaTok abo 3MiHy MapuipyTy. BpaxoByrouu BaKIMBICTH MpoOIeMH, HEOOX1THO
po3pobuTH TIporpaMHe 3a0e3MeUCHHs, K€ MOXKE CIIOYaTKy MpOoaHai3yBaTH MOTO/IHI

YMOBH BChOTI'O MapuIpyTy, BPaXOBYIOUH Yac Y JOPO3i Ha KOXKHIN AUISHII MapuipyTy.

OCHOBHOIO METOI0 JaHOi pPoOOOTH € pO3poOKa CHCTEMH, sIKa JI03BOJISIE
KOPUCTYBaueBl MMOOyQyBaTH MapHIpyT BIJl IYHKTY BIANPABICHHS JAO IYHKTY
pU3HAYEHHS (3 MOYKIJIMBICTIO JOJJaBaHHS 3YIIMHOK), BA3HAYUTH TApaMETPU MAPIIPYTy
(IWIBUAKICTH, 1aTy BIANPABICHHS, TPUBAIICTD 3YIIMHOK) Ta OTPUMATH aHaJIi3 TOTOAHUX
YMOB Ha MapIIpyTi, @ TAKOX MPOTHO3H, Y BUIJIAJII MO3HAYEHUX KapT Ta TaOJIHIb, 110

MICTATh METEOPOJIOTTYHI TOKAa3HUKHU.
JInst fOoCSITHEHHS 111€1 METH He0OX1THO BUPIIIMTH HACTYITHI OCHOBHI 3aB/IaHHS:

1. Anaji3 nmpeaMeTHOI 00J1acTi, BUBYCHHS ICHYIOUMX CEPBICIB aHAII3y IMOTOJIH,
BU3HAYCHHS TEPeBar 1 HeJIOJIKIB ICHYIOUUX PIIIEHb.
2. IlpoekTyBaHHS 3arajibHOI apXiTeKTypH CHCTEMM - BUOIp MOJEN B3aeMOJI1
MDXK KJIIEHTOM 1 CEPBEPOM.
3. Po3pobka KIi€HTCHKOT YACTUHM:
e CtBopenHsi iHTepdeiicy Android momaTtky ajis BBEACHHS MapaMeTpiB
MapuipyTy.
e Peanizariist noOya0BY MapHIpyTy HA KapTi 3a 10NOMOTroro cTopoHHix API.
e (CTBOpeHHsI MeXaHI3My TNEpeBIpKM J[aHUX KOpUCTyBaya Ta IMepeaayl
3aUTY Ha CEPBED.
4. Po3pobka cepBepHOi YaCTHUHHU:

e OTtpumyBaTH 3anuT BiJ KiieHTa yepe3 REST.



e OTpumaHHS IPOrHO31B MOrou 13 30BHIMIHLOr0 API nmoroau.
e Po3paxyHOK TMpOTHO3y TOTOAM B 3aJaHUX TOYKaX Mapupyry 3
ypaxyBaHHSM 4Yacy IpuOyTTS.
e [linroroBka BIJMOBiACH KIi€eHTaM 3 1HGOpPMAILI€l0 MPO IOTOAy Ta
PEKOMEHIAITISIMH.
2. Indopmariitne 3a6e3nedeHHs:
e Po3poOka cTpykTypu 0a3u AaHuUX 1JIs 30epiraHHs 1CTOpii 3amuTiB 1
pe3yibTaTIB aHATI3Y.
e Peamizamis (QyHKIIA 30epekeHHs, TMEperiisaay Ta peaaryBaHHS
MapIuIpyTiB.
3. Bigyamizaris pe3ynbTaTis:
e BijnoOpakeHHs TOTOAM Y BUTIIAMIlI KOJIHOPOBUX MapKepiB Ha KapTi
(3eneHuil — cupHsTIMBA [1OT0J1a, )KOBTUW — MOMIPHUHN PU3UK, YEPBOHUN —
PU3BHK).
e (CrTBOpeHHs TabnWIll 3 MapaMeTpaMu TMOTOAU JJIS KOXXKHOI TOYKH
MapuipyTy (TemiiepaTypa, BITep, Oy, CTaH He0a TOILO).
4. TectyBaHHS Ta OIlIHKA CUCTEMH:
e [IpoBeneHHs PyHKIIOHATBHOTO TECTYBAaHHS MIPOTrPaMHu.
® AHaJi3 TOYHOCTI Ta 3pYYHOCTI MMPOTHO3Y.

e JlaTu pekOMEHAIlil 1010 MOAAIBIIIOT0 PO3BUTKY CUCTEMHU.



1.2 MopearBaHHs MpeIMETHOI 00J1acTi

MonenroBaHHsI TpeaMeTHOI 00macTi € QyHIaMEHTATbHUM €TarioM PO3pOOKHU
OyAb-sIKOTO MPOTpamMHOro 3albe3leueHHs, 30KpeMa CHCTEMH aHali3y MOrogu Ha
MapuipyTi. BoHO 103BoIsi€e BUIUIUTH OCHOBHI 00’ €KTH, TIPOIIECH, YUACHHUKIB Ta iXHI
B3a€MO3B’S3KH, 1[0 BUHHUKAIOTH Yy MeXaX (QYHKI[IOHyBaHHS CHCTEMHU. PerenbHe
MOJICTIIOBAHHSI JIOMIOMArae Kpaimie 3pOo3yMITH JIOTIKy pOOOTH, ONTUMI3yBaTH
apXITEKTypy MPOrpaMHOTO MPOAYKTY, YHUKHYTH JIOTIYHUX TIOMUJIOK Ta 3a0€3MeUnTH

HaJIIHHICTh PO3POOJIEHOTO PIIIEHHS.

[IpenmeTrHa 06J1aCTh ILOTO MPOEKTY OXOILIIOE MPOIIEC IUIAHYBAHHS MapUIpyTy 3
ypaxyBaHHSM TMOTOAHMX YMOB. KopucTyBau, BBOASYM MOYATKOBY 1 KIHIIEBY TOYKH
MapuipyTy, HapamMeTpy MIBUAKOCTI, JaTy BHUi3Ay Ta TPUBAIICTh 3yMUHOK, 1HIIIOE
3aMuT, SIKUA cucTemMa 00po0Jisie, OOYUCITIOE TTOTO/IHI YMOBU B YaCOBO-TIPOCTOPOBOMY
po3pi3l Ta BUBOAMTH PE3YIbTaTH y 3PYYHOMY BHUIJISIAI: HA KapTl Ta y BUIVIAIL

TaOJIMYHOT AHATITHUKH.

106 edeKTUBHO MPENCTaBUTH CTPYKTYPY Ta IMOBEIIHKY CUCTEMH, Yy pOOOTI
BUKOPHUCTOBYEThC MoBa MmojemtoBanHs UML (Unified Modeling Language) —
yHi(hiKOBaHAa MOBa MOJIEJTIOBAHHS, IKa € 3arajlbHONPUUHATUM CTaHJAPTOM B IHAYCTpIi
po3poOku  mporpamHoro  3aoesmeueHHs. UML  nos3Bonsie  dopmanizyBaTu
(yHKII10HAJIBHICTh CUCTEMH, 11 CTPYKTYPY Ta B3a€EMO/I1}0 KOMIIOHEHTIB 32 JI0ITIOMOTOI0

Jiarpam.
B pamkax 1iporo mpoekty 0ysio BukopucTtano taki tunu UML-niarpam:

e Jliarpama npeneneHTiB (Use Case Diagram) — neMOHCTpPY€E B3a€MOJIi10
30BHIIIHIX YYaCHHUKIB (aKTOpIB) 13 (DYHKIIIOHAJIBHICTIO cucTeMHu. BoHa
JI0TIOMarae 3po3yMiTH, sKi Jii JOCTYNHI KOpUCTyBadaM 1 sIK CUCTEMa
pearye Ha i [ii.

e Jliarpama gistibHOCTI (Activity Diagram) — noka3sye nociaiioBHICTh Al
mpu 0O0poOIll 3aUTy KOPUCTYBaya, BiJf MOMEHTY BBEJICHHS MapamMeTpiB

MapupyTy 40 OTPUMAaHHS IPOTHO3Y MOTOJIH.



e Jliarpama mocmigoBHOCTI (Sequence Diagram) — BimoOpakae OOMiH
MOBIJOMJICHHSMM MK  KOMIOHEHTaMH  CHUCTEMH Yy  4YacoBii
MOCJTIIOBHOCTI, BKJTIOYAIOUM B3aEMOJIII0 MK KIIEHTOM, CEpPBEpPOM Ta
norogaum API.

e Jliarpama kmaciB (Class Diagram) — MopemO€e OCHOBHI CYTHOCTI
MPEIMETHOI 00J1acTi, iX aTpUOYTH, METOIH Ta 3B’ SI3KM MK HAMH.

e Jliarpama maketiB (Package Diagram) — i1tocTpye JIOT1YHY CTPYKTYPY
IPOEKTY, PO3OUTTS KOAY Ha MOAYJII Ta MiJCUCTEMH.

e Jliarpama kommnoHeHTiB (Component Diagram) — BigoOpaxkae
BHUCOKOPIBHEBI KOMIIOHEHTH CHUCTEMH Ta 3aJeKHOCTI MIXK HUMHU
(HanmpukJaa, MOOUTRHUM 3aCTOCYHOK, cepBep, 0a3a JaHMX, CTOPOHHI
API).

e Jliarpama posropranHa (Deployment Diagram) — omnucye ¢izununy
apXITEKTYpy PO3MIIIECHHS CUCTEMU: JIe CaM€ PO3TOPHYTO CEPBEP, SIK BiH

B3a€MO/II€ 3 KJIIEHTAMH, 1K1 IPOrPaMHO-anapaTHI pecypcH 3a1sHI.

3aBasku 3actocyBanHio UML, Bpaliock He JHIIE CTPYKTYpyBaTH TEXHIUHE
OaueHHS CHUCTeMHU, a W 3a0€3MEeYUTH 3pO3yMITy JOKYMEHTAllilo, SiKa MOXe OyTh
BUKOPHWCTAHA SIK JJIS MMOJANBIIOTO PO3BUTKY MPOEKTY, TaK 1 1T KOMaHAHOI poOOTH

ab0 mepenayl CUCTEMHU THIIUM PO3POOHUKAM.

MogentoBaHHsI TTpeAMETHOT 00JIaCTI B KOHTEKCTI 11€1 CUCTEMU € KIII0YEM 0
rIIMOOKOTO PO3yMiHHSA 11 (PYHKIIIOHYBaHHS Ta € HEBIJ€MHOI YACTHHOIO TMpPOIleCy il

PO3POOKH.
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1.3 iarpama mpeueaeHTIiB

Jliarpama mpenie/IeHTiB BUKOPUCTAHHS € OJHHUM 3 KIIFOUOBUX 1HCTPYMEHTIB JIJIst
MOJICIIFOBAHHS CUCTEMU 3a aonomororw moBu UML. BoHa BUKOpPHUCTOBYETHCS ISt
dbopmaizariii B3aeMo/Iii Mi>k 30BHIIIHIMH KOPHUCTyBadyaMH 1 (DYHKIIIOHAJIBHICTIO, III0
HAJae€ThCs cucTemoro. lleil Tum miarpaM BHUKOPHUCTOBYETHCS U1l BU3HAYCHHS

OCHOBHHX cueHapi'iB BHKOPHUCTAHHA CUCTCMH 3 TOYKH 30Dy KiHHCBOI‘O KOpPpHUCTYyBauia.

BeecTtn mapwpyT (A — B)

BCTaHosnTin NpoMiKHI 3yMHHKK

BeecTy cepeHio WeKOKIcTL

BeTaHoBUTH IHTepaan
nepesipky NorogM
Mepesipka anbTepaTUBHUX
MapuIpyTie

BeecTw naty Ta “ac Novarky

KopucTyea) i
¥ noiamKm Poawmputh__ .-~

MNobynysaTi maplupyT BrmouMTI

A
Po3paxyHoKk MapLpyTy
BrAOUHTH
OTPUMATIK AaHI NPO NOrofly  J&----------=======eF
MepernAf MapLIpyTa Ha KapTi
Bino6pa3suTi Tabnuwo 3
[LBHAMA

Il

Pucynox 1.1 — Jliarpama npeneeHTiB JjIsi CACTEMH aHaIi3y MOTo/Id Ha

MapuipyTi

Y KOHTEKCTI MpOrpamMHOTO 3a0C3MEUYCHHS CHUCTEMHM aHali3y IIOroJd Ha
MapuipyTl TOJOBHOIO A1HOBOIO0 OCOOO0I0 € KOPUCTYBay, IKUH B3AEMOJIIE€ 3 CUCTEMOIO
JUTS. BCTAHOBJICHHS MapIIpyTy Ta OTPUMaHHs MOTOIHUX AaHuX. Hukde HaBeieHo onuc

OCHOBHUX TIPEIIE/ICHTIB:
OcCHOBHI TpereACHTH:

e BBecTu MapumpyT (A — B) — KopucryBau BH3Hauae
IIOUATKOBY Ta KiHIIEBY TOUKU MapUpPYTy.
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e Bu3HauuTH NPOMIXKHI 3yNIUHKHU - Ha 101aTOK 10 OCHOBHOT'O MapIipyTy,
KOPUCTYBa4 MO€ BU3HAYUTHU 3YNMUHKHU Ta TPUBAIICTh MepeOyBaHHS Ha
HUX.

e BBecTu cepelHIO IMIBHIKICTh - 3HAYEHHS, SKE BHUKOPUCTOBYETHCS
CUCTEMOTO JJISI PO3PaxXyHKY TPHBAIOCTI MapIIPyTYy.

e BusHaunTth I1HTEpBal TMepeBipku moroau - KopucryBad BHU3Ha4Yae
KUIBKICTh KIJIOMETPiB a00 XBWJIHMH, MPOTATOM SKHX IIOTOJIHI YMOBHU
MOBHHHI MEPEBIPSTUCS IO THS.

e BBeniTh AaTy 1 Yac Mo4aTKy MoJ0POKIi - 1€ I03BOJIUTh CUCTEMI KOPEKTHO
MOPIBHATH MOTOH1 JaH1 3 TPUBATICTIO MApLIPYTY.

e [loOyayBatk MapmipyT - CHCTeMa T'€HEpy€e ONTUMAIbLHUN MapuIpyT Ha
OCHOBI BBEJICHUX ITapaMeTPiB.

e BigoOpaxeHHs TaOIMIl JaHUX - HA JOJATOK J0 KapTu, iHGOopMaIlis Ipo

MOTOAY JOCTYITHA y BUTJISA/I CTPYKTYPOBAHOT TaOIHII].
[HTErpoBaHi Ta po3MUpPEHi MONEPETHUKH:

O PospaxyHok wmapupyty - Bxomute n0 mnomnepennsoro IIpokmactu
MapuipyT. Lle TexHIYHMil miaAnpouec, sIKuii BUKOHYEThCS CUCTEMOIO IS
PO3paxyHKy MaplipyTy Ha OCHOBI 3aJJaHUX ITapaMeTpiB.

0 IlepeBipka anbTepHATUBHUX MAPIIPYTIB - € PO3MIMUPEHHAM NONEPETHBOTO
eramny [Ipoknananas mapupyTy 1 nepeadaydae MoOIIyK Kpamux BapiaHTIB

Ha OCHOBI MOrOJIHUX a00 JOPOKHIX KPUTEPIIB.

[{s miarpama J03BOJIsIE€ 3pO3yMITH OCHOBHI (DYHKIIII, peasi30BaHi CHCTEMOIO, 1
HAOYHO MOKa3ye, K KOPUCTYBau B3aEMOJIE 3 J0JaTKOM. BoHa Takok KOpuCHa AJist
CTBOPEHHSI TEXHIYHUX BUMOT 1 MEPEBIPKHU MOBHOTH PEaIi30BaHOrO (HyHKIIOHATY M1

4yac TECTyBaHHS.
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1.4 iarpama gistibHOCTI

UMVL-niarpama misiibHOCTI - 11€ TpadidHe MpecTaBICHHS poO0Yoro Mporecy
CUCTEMH: BiJ [ii, 1HIl1HOBaHOT KOPUCTYyBayeM, J0 OOPOOKH CHCTEMOIO 1 TOBEpHEHHS
pesynbraty. BoHa mo3Bosise ¢dopmanizyBaTH JIOTIKY MOCHIIIOBHOCTI JiH SIK 3 OOKy

KOpHCTYBaya, Tak 1 3 00Ky CUCTEMH.

Kopnctysay IHTepdreinc crcTemmn CwucTema ananiay mappyTy

OTpumaty BBEOEHI AaHi
Mo4aTti nobynosy MapwpyTy
Mepesipka 0aHvx Ha BanigHicTL BpaxysaTi NpOMKHI 3yrvHKM Ta
Tax Hi

BeegeHHRA MapwpyTy
Touka AiB
BeeneHHR npomikHOl ToukK aba
TOUKM BYMHHKN
Hi l

epeaati oo CHCTeMK aHaniay inoSpasMTi NOBIAOMNEHHA M)
MapLIpYTy K NoMANKY

BWNpaBneHHA NoMMKN

OTPUMMATH rOTOBMA MApWRYT 3
NOroaHUMK JaHUMK
MigroTyeaTty nasi AnA
BiAOBpaMBHHA

4ac ix nepeBysaHHR

PospaxysaTh yac npuiyTTR 0o

KOMHOT KOHTPONBHO! TOUKI

Tak

|nEHTUDIKYBATI KOHTRONBHI

TOUKM ANA NEPEBIpKM NOrogu

BBEABHHA NPOMIXHAX TOHOK

anuTati AaHi npo norogy Ana
KOHTPOMBHIAX TOMOK

OTpumaTH indopmadiio npo
norogy

DopMyBaTH MAPWDYT 3
YPaXyBaHHAM MOTOQHIX AaHNX

BB&ABHHA CEPBAHLOI LIBWAKOCTI

BeenexHA iHTEpBan aHanisy

[atalyac nouarky noisaxmn

BipoSpazntv mapwpyT Ha KapTi

BigoGpasuTtu Tabnuyo 3
iHthopmauieo npo norogy

Pucynok 1.2 — Jliarpama aisuibHOCTI CUCTEMH aHaII3y MOTOAM Ha MapIIpyTi

Y Bumaaky 3 HAIIOK CHUCTEMOIO aHall3y IOroJd Ha MapIIpyTi Mpolec
MOYHUHAETHCS 3 TOTO, 0 KOPUCTYBau BKa3ye OCHOBHI MapaMeTpH MOAOPOKI: MyHKTH
BIJIIPABJICHHSI Ta NPUOYTTS, 3yNUHKH, CEPEIHIO IWIBHJKICTh, 1HTEPBaJ MEPEBIPKU
IIOTOJIA Ta Yac BiampapieHHs. [ToTiM crucTema nepeBipsie TOUHICTh ITUX JTAHUX 1, SKIIO
BUSIBJISIE TIOMUJIKY, KOPUCTYBau MOXeE ii BUNPAaBUTH. SIKIIO NEpeBipKa 3aBepllieHa,
cucremMa Oyaye MapuipyT 3 ypaxyBaHHSIM IOTOJAHMX YMOB 1 TOTy€ pe3yJbTaT [0

B1JI00payKEHHS.

OcHOBHI eTanu poOoTH:
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1. CropoHa kopuctyBaya:

Bgenite MapuipyT (myHkTH A 1 B).

[Tpu HEOOX1AHOCTI AOAlTE MPOMIXKHI 3yITUHKH.
BcTaHOBUTH cepeHIO IIBUIKICTD.

BcranoBuTH 1HTEpBAN aHATI3y MOTOM.

o
o
o
o
O BubepiTh 1aTy 1 9ac MoYaTKy MOI0POXKi.
0 [IlepeitaiTe 10 BimoOpakeHHS pe3ybTaTiB.
2 InTepdeiic cuctemu :

0 Ortpumaiite gani 3 GopmH.

o Ilepesipre naHni.

O Skmo € momuika, BiOOpPa3UThCS MOBIIOMJIEHHS, 1 BU 3MOXKETE ii
BUIIPABUTH.

0 BigoGpaxkaeTbcs MOB1IOMIICHHS TIPO TOMUJIKY.
3. Cucrema aHamizy MapuipyTy:

[Tounnae 6ymyBaTH MapIIpyT.

BpaxoBye 3ynuHKH Ta iX TPUBATICTh.

o
o
0 Po3paxoBye yac npuOyTTs HA KOHTPOJIBHO-MIPOMYCKHI ITyHKTH.
O 3anutye noroaHi AaHi 3 APL

o

@opMyBaHHS OCTaATOYHOTO MAapUIPYTy 3 ypaxyBaHHSAM MOTOAHUX YMOB.

4. Pe3ynbrar:

O Pesynbrar (MapupyT 3 HOroJ010) HAJACUIAETHCA HA3a] y I0JATOK.

O Jlani BimoOpaXkaroThCs HA KapTi Ta B TAOJMIT 3 TOTOJHUMU ITapaMeTpamHu.
[lepeBaru BUKOpUCTaHHS AlarpaMy aKTUBHOCTI:

e Jlac moBHE ySBIEHHS PO JIOTIKY 0OPOOKH MapuIpyTy.
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e YiTKO pOo3MEKOBYE 30HH BIJINMOBIAAIBHOCTI KOPUCTYBaua, iHTepdeiicy Ta

OCKeHy.

e Jlomomarae BUABHUTH BY3bKi MiCLsSl B JIOTII, SKI MOXYTh NOTpeOyBaTu
ontumizari.
e 3ale3neuye XOpPOIy OCHOBY JJII TECTyBaHHS (B MOXETE CTBOPIOBATH

TECTH HAa OCHOB1 KOKHOT'O MIEPEXOTY ).
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1.5 Jliarpama mocjaigoBHOCTI

HMiarpama mnocmigoBHocTi B UML BUKOPHUCTOBYETBCS MJii MOJEIIOBAHHS
nporiecy OOMiHY IMOBIIOMJICHHSIMHU MK 00'€KTaMuU a00 KOMIIOHCHTAaMH CHCTEMH B
4acoBIM MOCIIIOBHOCTI. BoHa 0cO0IMBO KOpHUCHA ISl PO3YMiHHS TOTO, SIK JaHl
pyXaroThCs Uepe3 CUCTEeMY IIiJ] Yac BUKOHAHHS MEBHOTO CIICHAPIIO - BiJI 1HIIIIOBaHHS

Jii 10 OTpUMAaHHS Pe3yJIbTaTy.

IHTepdeiic Cuctema aHaniay
kopucTysada Ul MapLpyTy

KopucTtyBau

BaecTv Aaki MappyTy (Toukin A B, POMIKHI SyriAHKM,

CepeaHA WaMAKICT, iHTepBan nepesipkw, naTa/Mac nodaTky)

>
>

Hagicnati nani Anm 06poGkw

h 4

MoGyayeatin MapwpyT
ac pHBYTTR 3 ypaxy 3yMUHOK)
OTpumaTi AaHi NPo NOroay ANA KOHTPONBHUX TOUOK

Mepenaty roTosuit MapLpyT 3 inhopuauicio npo noroy

O e S T s P e e

BinoGpasTH MAPLIPYT HA KADTI Ta TABNMLIC 3 AGHUMA

Pucynox 1.3 — Jliarpama nociniJoBHOCTI CHCTEMH aHaJI3y MOTOAU Ha

MapuipyTi

VY KOHTEKCTI CHCTEMM aHaJli3y MOTOJHUX MapIIPYTIB Jiarpama MOCiJOBHOCTI
MOKa3y€e B3aEMO/III0 Mk KOpHucTyBaueM, iHTepdericom kopuctyBada (Ul) 1 cuctemoro
aHai3y MaplIpyTiB, MOYMHAIOYM 3 MOMEHTY BBEJICHHS MapamMeTpiB MapLIpyTy 1

3aKIHUYIOYH B1IOOpaXEHHSIM pe3ysbTaTy Ha KapTi 1 B TaOJIHIII.

Y4YyacHUKHU NOCTiIOBHOCTI:
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1) KopucryBau - iHILIIO€ MPOIEC HMUISXOM BBEICHHS JaHUX, HEOOXIIHUX
U1 IPOKJIaJaHHS MapIIpyTy.

2) Iarepdetic kopuctyBaua (Ul) mpuitmae BBe[eHI daHi 1 HAICHIIA€ 3aIHT
Ha cepaep.

3) Cucrtema anamizy MapmpyTy oOpoOJIsi€ 3amuT, po3paxoBye€ MapuipyT,

OTPUMYE TOTOJIHI J1aH1 Ta (OPMYE BiATOBIIb.
Onuc nocaigoBHOCTI AiM:
1. KopuctyBauy BBOAUTH MMapamMeTpy MapUIPyTy:

e IIYHKTH BiAmpaBJieHHA Ta npuéyrrda (A — B),
® TIPOMIXKHI 3YIHHKH,

® CEpe/HIO MIBUIKICTD,

® iHTEepBaJ MEepPEBiPKHU MOTOH,

® JaTy Ta 4ac MOYaTKy MOJ0POKI.

2. InTepdeiic kopucTyBaya OTpUMYE Il 1aHi 1 Iepesiae iX Ha cepBep (CUcTemy

aHai3y MapIpyTy).
3. Cucrema aHaiizy MapuipyTy BUKOHY€E HACTyIIHI Aii:

e [Ipokmnanae MapupyT i3 3yHUHKAMH.

e Po3paxoBye yac npuOYTTS B KOKHY KOHTPOJIbHY TOUKY Ha MapIIpyTI.

e 3anuTye MOTOJHI JaHi (depe3 cTopoHHIM morogHuit API) mns koxHOI
KOHTPOJBHOI TOYKH.

e @dopMye MOBHUI MapIpyT 3 IHPOPMALIIEO PO MOTOY.

4. ChopmoBaHMil MapIIpyT 3 MOTOJJHUMHU YMOBaMH TIEPEIA€ThCS B iHTEpPEiic

KOPHUCTYBaua.

5. B inTepdeiici kopucTyBada BijoOpakacTbCsi MAPUIPYT HA KapTi Ta TAOTUIA 3

MOTrOJHUMHU JaHUMHU.

IlepeBaru ui€i Mmoaeui:
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= Uirko BH3Hauyae, Ha SAKOMY €Talll 1 SIKUM KOMIIOHEHT CHUCTEMHM 3a IO
BI/IITOB1IA€.

=  BigokpemItioe JIOTiKy (PPOHTEHIY BiJl JIOT1KU OCKEHITY.

= Copollye HaJarofKeHHS CHCTEMH, KOJM MOBa e MpO BU3HAUYCHHS

IDKCPCIIa ITIOMUIIKH abo 3aTPUMKMH.

HMiarpama mnocmigoBHocTi B UML BHKOPHUCTOBYETBCS JJii MOJEIIOBAHHS
nporiecy OOMiHY IMOBIIOMJICHHSIMH MK 00'€KTaMHU a00 KOMIIOHEHTaMH CHCTEMH B
4acoBIM TMOCIIIOBHOCTI. BoHa 0cO0IMBO KOpHCHA ISl PO3YMiHHS TOTO, K JaHl
PO3MIIIYIOTBCS B CUCTEMI ITi/1 Yac BUKOHAHHS MIEBHOTO CIIEHAPIIO, B1JI 1HIIIAIIT 11T 10

OTPUMAaHHS Pe3yibTary.
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1.6 iarpama kiaacis

Jliarpama KjaciB € BaXXJIMBUM THCTPYMEHTOM O00'€KTHO-OPIEHTOBAHOTO aHAIII3y

Ta MPOEKTYBaHHS, 32 JOMOMOTOI0 SIKOTO MOKHA (opMaii3yBaTH OCHOBHI CyTHOCTI

MpeAMETHOI 00J1aCTi, iX aTprUOyTH, METOIU Ta JIOT1YH1 3B'SI3KM MK HUMH. Y KOHTEKCTI

PO3pOOKH MPOTPAMHOT0O 3a0e3MEeUeHHs JIJIsl aHali3y MOroJIHUX YMOB Ha MaplipyTi,

JiarpaMa Ki1aciB BioOpakae JIOTIYHY CTPYKTYPY CHCTEMH, sika 00poOiise MapmipyT,

MIOTO/HI /TaHi Ta Bi3yalli3aIlito pe3yibTary.

Kopuctysay Kapta

- IM'A: String - MapupyT: Mapupyr
- Email: String - MoroakiMiTku: List<KonTponshaTaukas

- Pone: String

- KoHTaKTHalHhopMauin: String
+ BigobpasnTHMapwpyT()

+ 3aBapBuTHTouKMMNOronM()

+ seeaenrnfanixMapwpyTy()

+ nepernAaMapwpyTy() 1
+oTpimasATlorogsuxYwmoa(y
+ynpasnisalpotbinem()

i BinoGpamac | n

| Craopioe

V.

Mopopox 2.0
- MauakosaTouka: Touka KonTponsaTouka Touxa
- KinuesaTouka: Touka s
- BynuHKi: List<3yninkas - Yac(lpuGyTTa: DateTime - KoopanHaTk: String
- Moropa: Morega

- MapameTpu: MapameTpuMapupyTy

+ oTpumaTuKoopauHaTI()

XapaKTepusye

Synuna

- Aapeca; String
- Yacllepesyeankn: Int

+ BeTanoBHTUSyTMHKY()
+ auinuTuSynuricy()

Pucynox 1.4 — Jliarpama KkjaciB cCMCTEMH aHaJi3y OTOAM Ha MapIIPyTi

OCHOBHI KJ1aCH CHCTEMHU:
KopucryBau
ATpuOyTH :
- Im's
- Apeca eJIeKTpOHHOI MOIITH
- Posib

- KonTakrHai mani
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MeTtonu :
- BBesieHHs lanuxMapmipyty()
- neperasgaMapuipyty()
- orpumanHsllorogauxY Mos()
- ynpasmiaHsAIIpodimem()
[Tinkmrouenns: ctBoproe 00'ekT [lomopox.

KopuctyBau € 1HILIATOPOM BCHOTO TMPOIECY - BIH BU3HAYAE€ MAapUIPYT,

napaMeTpH Ta Neperiisiaac pe3yabTaTH.

[Tomopox

ATpubyTu:
— [louarkoBaTouka
— KianesaTouka
— 3ynuHku: List<3ynunka>
— KontponwsuiTouku: List<KonTponsnaTouka>
— ITapamerpu: [lapamerpuMapmpyTty

Meronu:

— noOyayBatuMapipyT()
— ananizKonrponsauxTouok()

— BuzHauntulloronniPuzuku()
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3B’ S3KHU;

— Cxnagaetrbest 3 (composite) 3ymUHOK, KOHTPOJIBHUX TOYOK 1

napaMeTpis.
— BukopucroBye knac IToroga yepe3 KonrponsnaTouxka.

LlenTpansHuil Kiac, MO arperye BCIO JIOTIKY MapIIpyTy, B3a€EMOJIE 3 1HIIUMHU

CYTHOCTSIMM JUISI aHANI3y.
Touka
ATpubyTtu:
— KOOpJMHaTu: String
Meronu:
— orpuMatuKoopaunaru()
Buxopucroyethcs B [logopox, KonrponsnaTouka 1 3ynuHKa.

VYHiBepcanbHUN Kjac, 10 30epirae KOOpAWMHATH — OCHOBA JJIsi MOOYJAOBHU

IIPOCTOPOBOI JIOTIKH.
3ynuHKa

ATpulyTtu:
— Anpeca
— YacllepeOyBanus

Meronu:
— BCTAHOBUTH3YIHHKY/()
— 3MIHUTH3YTUHKY()

Bxoauts no mapuipyty (Ilonopox) — BuU3HaUYa€ TOUKH, /1€ BOAIN 3yITUHAETHCA.
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KontponpHaTouka

ATtpulyTu:
— Yacllpubyrrs
— [lorona

Metonu:
— BuzHaunTulloronniy mosu()
— omiHUTHPU3HK()

3B’ A3KHU:
— acotriiioBana 3 Touka
— BKirouae 00’ ekt Iloroa.

KOHTpOJIbHI TOYKM TEHEPYIOThCS ABTOMATHYHO 3aJIEKHO BIiJl IHTEpBAIY
MepPEeBIPKHU MOroau. BOHU € KPpUTUYHO BAKIIMBUMU JIJIs OTPUMAHHS MTOTOJTHUX YMOB Y

KITFOUOBUX MICISIX MapIIpyTy.
[TapamerpuMapupyty

ATpubyTtu:
— CepennsllIBuakicth
— IaTrepBanllepeBipku
— HarallouaTtky

Metonu:
— samatullIBuakicTh()
— su3HauntulaTepBainllepeBipku()

[eit kmac KOH(ITypye JOTIKY PO3PaXyHKY 4acy 1 YaCTOTH MOTOTHUX MEPEBIPOK.
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ITorona

ATtpulyTu:
— KOOPJIMHATH TOUKH
— CTaH
— TeMIeparypa
— OTHC

Meronu:
— otpumatulloroanilani()
— aHani3zyBaTuPusuku()

€ pesynsraTom API-3anutiB, sikuii BIUTMBA€E HA PIBEHb PU3UKY Ta Bi3yai3alliio

MapuipyTy.
Kapra

ATpubyTtu:
— MapuipyT
— TIOTOH1 MITKU

Metonau:
— Bi1oOpazuTuMapupyT()
— 3a0apButuToukulloroawu()

Knac, mo BianoBizae 3a Bizyaiizaililo Ha KapTi, HaJla€ KOPUCTyBavyy AOCTYIHY

IHTEepIpETAIIiIO JaHHX.
IMosicHeHHS 3B ’A3KIB MiK KJIacaMu

KopucryBau — IIozopox
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3B’s130K: acorriaiisi (CTBOPIOE)

Yomy: KopHUCTyBad 1HIIIIOE TTOJ0OPOK, BBOASYH JaH1 MapIIPyTy.
IIomopox — Touka

3B’s130K: acorriaiis (moyaTkoBa 1 KiHIeBa TOUKH )

Yomy: MapmpyT CKIAQTA€ThCA 3 TOYKH A Ta TOYkM B — 1me 000B’s3KOBI

KOOpAWHATH.
ITlopopox — 3ymHHKA
3B’A30K: KOMITO3HIIIA
Yomy: 3ynIUHKH € HEBIJI’ €EMHOIO YaCTHHOIO MTOJ0POKI — HE ICHYIOTh OKPEMO.
ITIopopox — KoHTpoJabHaTouka

3B’A30K; KOMITO3HUIIA

YoMy: KOHTPOJIbHI TOUYKU T€HEPYIOThCSI aBTOMATHYHO 17| KOHKPETHY MOJ0POXK

(3a mapameTpaMH IBUJKOCTI, IHTEPBAIY, TOILO).
KourTpoapHaTouka — Touka
3B’S30K: acolialis

Yomy: K0’KHa KOHTPOJIbHA TOUKA MAa€ KOOPJMHATH (MiCIle Ha KapTi), OTpUMaHi 3

Touka.
KourpombHaTouka — Iloroza
3B’S30K: arperartis

Yomy: morojHa iHdopMallis JOAAETHCS 10 KOHTPOJIBHOI TOUKH Ha OCHOB1 API,

aJjie 1ICHy€ SIK OKpeMHil 00’ €KT.

Ilopopox — IlapaMeTpuMapmpyTy
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3B’S130K; KOMITO3HUI[ISA

Yomy: mapameTpu (IIBUAKICTD, IHTEPBA, JaTa) HaJEKaTh JIUIIE 10 KOHKPETHOI

MTOTIOPOXKI.
Kapra — MapmpyT, KourpoabpHaTouka
3B’S30K: acorarisg

Yomy: kapra BijoOpakae MapuIpyT 1 MO3HA4ya€ IMOTOJHI MITKA Ha OCHOBI

KOHTPOJIbBHUX TOYOK.
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1.7 Jliarpama nakeTiB

Kopuctysay
MapuwpyT
Ynpasnivua
W‘ KOKTp TOMKAMM
............. |
YnpaBniHHA
IynuHKaMA
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, >
Ananis noroau Blay:.ni:autn :
OTpuMyBanHA —| -
Ok i By o | oo e

o
e

Beanexa

O6pobra
nomunox

Pucynok 1.5 — Jliarpama nakeTiB CHCTEMH aHAJII3y MMOTOJY HA MapIIpyTi

OCHOBHI TAKETH:

Kopucrysau

* Biamnosizae 3a B3a€MO/1i10 KOPUCTYBaya 13 CUCTEMOIO.

Mapupyt
= KepyBaHHsS MapuipyToM — JIOTiKa CTBOPEHHS, 3MiHH,
OHOBJICHHS MapIIPYTiB.
* KOHTpOJIbHI TOYKM — MepeBipKa KOHTPOJIBHUX TOUYOK

MapuipyTy.

*  VYmpaBiiHHS 3yIIMHKaMU — JO/1aBaHHs, 3M1HA 3yTTHHOK.

Amnaini3 noroau

= Jlani npo noroxy — oTpumye iHdopmaiiito npo norogy 3 API.

* OuiHKa pU3UKIB — aHaJ13 MOrOJIHUX YMOB Ha MapHIpyTI.

Bizyamizariis kaptu
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*  Bigyauizaliist KapT — peHIEpUHT KapTH Ta MapIIpyTiB.
* [Jlorogni Mapkepu — BigoOpak€HHsI MOTOJHUX YMOB Ha

KapTi.
global (I'mo6GanbHi cepBich)

* ba3oBi KOMIIOHEHTH — 3arajibH1 YTHJIITH Ta CEPBICH.

» Bainarist — mepeBipka BBEICHHX KOPUCTYBAdYeM JIaHUX.

= be3neka — MexaHi3MHU aBTEHTU(DIKAIT Ta 3aXUCTy JaHUX.

= OOpoOka NOMHIOK — IIEHTpaji30BaHE YIPaBJIiHHS

BUHATKAMU.
SIK B3a€EMOIIIOTHh MAKETH:

1. KopuctyBad cTBOprO€ MapipyT y MapmipyTi.

2. MapmpyT B3aeMozi€ 3 AHaIi30M TOTOH, III00 OTPUMATH TTOTOHI JaHi
Ta OLIHUTH PU3UKHU.

3. MapupyTt nepeaae aani g0 Bizyanizariii kapTu, 106 MapuipyT Ta moroaH1
YMOBH B1JI0Opakaiucs.

4. T'moGanbH1 CEpPBICH B3a€EMOIIIOTH 13 yCIMa MOIYJISIMHU JIJIS 3a0€3IeUCHHS

KOPEKTHOCTI1, O€3MEKHU Ta CTIUKOCTI A0 MOMUJIOK.

Jiarpama makeTiB, po3poOsieHa IJisi CUCTEMHU aHajli3y MOTOJY Ha MaplIpyTi,

JIEMOHCTPYE JIOT1YHY CTPYKTYPY apXiTEKTypH MPOEKTY.
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1.8 Jliarpama KOMIIOHEHTIB

Mobile Application

UlScreen.kt

WViewModel.kt

Repositories.kt

NetworkLayer. kt

Hi

Sever Application

g ControllerLayer.kt
% ServiceLayer. kt

h 4

WeatherAnalysis.kt

—HH

ComponentLayer.kt
(Analyze/ RouteMaps)

NetworkAPLkt (Wether

sevice)

$ RepositoryLayer.kt

PostgreSQL

Pucynok 1.6 — Jliarpama KOMIIOHEHTIB CUCTEMH aHaN13y NOTOIM Ha MApUIPYTi

Cucrema CKJIaga€ThbCA 3 1BOX OCHOBHHUX YAaCTHH:

- MoOuibHuit nogatok Ha Android (Ki€HTChKa YacTHHA).

- CepsepHa yactuHa Ha Spring Boot (00po0Oka MapuipyTiB Ta MOroJu).

OcHoBHU crieHapiilt pobOTH:

1. KopuctyBau BBOIUTH JaH1 MApUIPYTY B TOJATKY.

2. Jlani BiAmpaBisitOTHCS Ha cepBep 3a qomomororo HTTP-3anwury.

3. Cepsep po3paxoBye MapHIpyT 1 30upae iHPOpMaIIliro PO MOTOY B3A0BK

MapuipyTy.

4. CepBep noBepTae pe3yJbTaT Ha3ajl y H0JATOK.

5. MoO6inpHUIT 10maTOK BimoOpakae naHi B iHTepdeiici (Mmapuipyt +

MOTOHI YMOBH).

[Is1 xoMmOHEHTHa JiarpamMa MOJENIOE apXITeKTypy iH(opMalliitHoI cucTteMu

aHai3y MOTO/IA B IOPO31, KA CKIAAAETHC 3.
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- Mo6ineami nogatok (Android)

- CepBepnuii noaarok (Spring Boot)

- baza nanux (PostgreSQL)

- 3oBHimHIN oroaamii cepic (Weather API)

Cucrema mpaiioe 3a MPUHIUIIOM KJIIEHT-CEPBEPHOI B3aeMOJii: MOOUTbHUI
JIOJATOK 1HIIIIOE 3aluT, cepBep OOpoOJIgE€ JaHi MPO MapHIPYT 1 IMOTOJHI YMOBH,

30epirae gaHi B 0a3i JaHUX 1 TOBEPTAE pPe3yIbTaT KOPHUCTYBAUEBi.
Mo0ijibHUH T0AATOK
KommonenTu:

- UlScreen.kt - BimoOpaskeHHS KOPUCTYBAIbKOTO iHTEpQEHCy IUIsi BBEICHHS

MapuIpyTy Ta NEPErsay pe3yiabTaTiB.

- ViewModel .kt - norika ynpaBmiHHS craHOM ekpaHiB. OTpUMye HaHi Bif

KOPHUCTYyBaya Ta Mepeiae ix A0 Perno3uTopliB.

- Repositories.kt - 00poOka Gi3Hec-oriKK Ha KiieHTi: Bukiauku API, o0poOka

BIJIIIOBIZIEH.

- NetworkLayer.kt - 6e3mocepens B3aemois 3 mepexero (HTTP-3anutu uepes

Retrofit abo moai6Hy 010J710TEKY).
IToTik naHux:

1. Kopucrtysau B3aemogie 3 UlScreen.kt.
2. UlScreen.kt nepemae nani 1o Repositories.kt uepe3 ViewModel.kt.
3. Repositories.kt Buxknmkae meroaun NetworkLayer.kt, skuit Hanacunae

3aIuT J10 cepBepa.
Server Application

KoMmmoueHTu:
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- ControllerLayer.kt — REST-koHTposiepu, sKi 0OpOOJSIOTh BXiJHI
HTTP-3anuTu 3 MOG1JIbHOTO 3aCTOCYHKY.

- ServiceLayer.kt — 6i3Hec-orika: 00poOKa MapmIpyTy, BUKIUK aHATI3Y
TIOTOJTH, arperailis JaHHuX.

- WeatherAnalysis.kt — okpemuii KOMIIOHEHT TSI aHATTI3y TIOTOHUX YMOB
Ha OCHOBI OTpuUMaHoi iHpopmariii.

- ComponentLayer.kt (Analyze/RouteMaps) — gorika 1moOya0BH
MapIIpyTy 1 MPOBEIEHHS PI3HOTO BUJLY aHAJI31B MAPIIPYTY.

- NetworkAPI.kt (Weather service) — moayb Ui B3a€MOIIT 13 30BHIIIHIM
API morognux cepgiciB (Hanpukian, OpenWeatherMap).

- RepositoryLayer.kt — nocryn no ©0a3m ganmx PostgreSQL (JPA

peno3uTopii), 30epiraHHs 1 BUOIpKa JaHUX MapUIPYTiB 1 TOTOU.
[ToTik nanux:

1. ControllerLayer.kt npuitmae gani MapupyTy.

2. ServiceLayer.kt 06po6isie mapuipyT 1 Bukiinkae WeatherAnalysis.kt ms
aHai3y MOTOJIHUX YMOB.

3. WeatherAnalysis.kt orpumye moroaui gani uepe3 Network APLkt.

4. ServiceLayer.kt 3a HeoOxigHOCTI B3aemoxie 3 ComponentLayer.kt mms
CKJIQJIHIIIOI OOpOOKM JaHUX MapHipyTy (Hampukiaja, MoO0yI0BH
ONTHUMAJIbHUX TOYOK MEPEBIPKH).

5. [awni 36epiratorbes uepe3 RepositoryLayer.kt y 6a3i PostgreSQL.

6. Ilicmsa 06poOku pe3ynbTaT HAJCUIAEThCS Ha3a Ha MOOITLHUM J10JJaTOK.
Database

PostgreSQL: 306epirae indopmaiiiro Mpo MapumpyTH, IOTOJHI YMOBU Ha
MapuipyTax, KopucTyBaibKki 3anutd. CepBep B3aemojie 3 0a3010 JaHHUX uepe3

RepositoryLayer.kt.

B3aemoais cucremu
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e MOoOUIbHUN 3aCTOCYHOK IHIIIIOE 3alUT Yepe3 MEPEKEBUM PIBEHb
(NetworkLayer.kt).

e (Cepsep 00poOmsie 3anmut yepe3 koHTpoiepu (ControllerLayer.kt), cepBicu
(ServiceLayer.kt) Ta penozuropii (RepositoryLayer.kt).

e CepBep y pasi moTpebu 3BEpPTAETHCS JO 30BHIMIHBOTO MOrogHoro API
(NetworkAPI.kt).

e PesynpTaT 00pOOKK MapHIPYTy 1 TOTOIM MTOBEPTAETHCS Ha3al y MOOUIbHUI

3acTOCYHOK A BinoOpaxkenns y UlScreen.kt.

Jlana niarpama J03BOJISIE Kpallle 3pPO3YMITH apXITEKTypy IMporpamu, IMOJIETIIye

00CJIyroByBaHHs KOJy Ta CIpUsi€ HOro MacimradyBaHHIO B MallOyTHbOMY.
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1.9 [liarpama po3ropTaHHsi

Q

Input data

A

User

<<device>>
{android mobile)

O

WeatherRouteApp.apk

<<device=>
Data Base Server

routes_data.db

O

TCPAP

| T

<<device>>
Web Server

D

server-app.jar

HTTPS

HTTPS

HTTPS

-

OpenWeatherMap API

Internet

D

api

Pucynox 1.7 — Jliarpama po3ropTaHHsi CHCTEMH aHaJII3y MOTOM Ha MapIIpyTi

Omnuc giarpamMu po3ropraHHs

Ha niarpami posropranHsi 300paxkeHo (¢i3uuHy 1HPPACTPYKTypy poOOTH

MPOrpaMHOro 3a0e3MeUeHHs] CUCTEMHU aHaII3y TOTOIM Ha MapIIpyTi:

e KopuctyBau B3aeMojie 3 MOOUTHHUM TpUCTpoeM (android mobile), Ha siKOMy

BcTaHoByieHui apredakt WeatherRouteApp.apk.

e UYepe3 Inrepuer (3'emnanHs 3a mnporokojom HTTPS) Android-momaTox

Hajicuiiae 3anmuTh Ha BeOcepBep (Web Server), e po3ropHyTo apredakT server-

app.jar.

e Web Server 06po0Jsie 3anuTH:

O BuxopuctoBytoun TCP/IP 3'ennanns, 30epirae Ta OTpUMye€ OaHl

MapuipyTiB 3 cepBepy 0azu ganux (Data Base Server), sikuii MiCTUTH

aptedaxrt routes_data.db.
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0o Jlna anamizy mnoromuux ymoB Web Server Hancwiae 3anuTte 10
30BHIIHBbOrO norogHoro API (OpenWeatherMap API) uepes HTTPS-
3'€THaHHS.

e [licna orpumanHs iHpopMmarlii cepBep o0poOJIsie gaHl Ta TOBEPTAE Pe3yIbTaTh
aHanmizy Hazaa 10 Android-momatky, e KOpPUCTyBad MOXKE TMEPEriisiHyTH

pe3yJIbTaTH CBOET MOJOPOXKI.

Jlana miarpama BigoOpakae (i3udHe po3ropTaHHs KOMIIOHEHTIB CUCTEMU, THITH

B3a€MO/II MI>)K HUMU Ta croci® 0OMiHy TaHUMHU.
Omnuc 3B’A3KYy MiK cepBepoM I0AATKY i 023010 JaHHX:

PostgreSQL JDBC (Java Database Connectivity) — 1ie crangapTauii qpaisep,
SKUJ BUKOPUCTOBYETHCS AJIA MEepeaadl JaHUX MK cepBepoM oAaTky (Spring Boot) 1
6azoro manux PostgreSQL. Bin mpairtoe nosepx npotokoiny TCP/IP (nmopt 5432 3a

3aMOBYYBAHHSM).
Ak e npairoe y Spring Boot.
1. Spring Boot ¢hopmye SQL-3anuTu

- Komu cepBep 00poOiisie 3amuT KOpUCTyBaya, BHUKOPUCTOBYIOUHU
cepBicu abo peno3utopii (@Repository), Spring Data JPA a6o
BiacHi DAO-knacu popmyrots SQL-3anutu.

- Sxmo BukopucroByerbcsi ORM (Hanmpukinazn, Hibernate), 3anutu
MOXXYTb OyTH c(pOpMOBaHI aBTOMaTU4HO 3 jgoromoror JPQL a6o

Criteria API.
2. SQL-3anuTH nepenarotbes yepes apaiisep JDBC

- Spring Boot  BuxopucroBye  PostgreSQL  JDBC  npaiiBep
(org.postgresql.Driver) s koMmyHikarlii 3 6a3010 JaHUX.
- Ileit apaiiBep peanizye cranaapt intepdeiicy JDBC 1 3abe3neuye poboTy

npoTtokomay 3 PostgreSQL.
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3. [lepenaua 3anuty uepe3 TCP/IP

- HpaiiBep BinkpuBae TCP/IP-3'eqnanns 3 cepBepom 0a3u IaHUX Ha MOPT
5432.
- 3anuTH HaJICUJIAIOThCS Y CTaHJApPTU30BAaHOMY TeKCTOBOMY (opmati SQL

yepes3 3axuieHe abo HezaxuIleHe 3'€HaHHs (3aJIeKHO B KoHDiryparii

SSL/TLS).
4. PostgreSQL cepBep 00po0OIsie 3amut 1 MOBEpTa€e pe3yabTaT

- CVYbB/] Bukonye orpumanmii SQL-3anuT 1 Hajcwuiae BiAMOBIAL y
BUTJISIIL PAJIKIB pPEe3ysibTaTy a00 MOBIAOMIIEHHS MPO YCHINIHICTh

oneparlii Ha3aj yepe3 Te came TCP/IP-3'eqnanHs.
5. Spring Boot po36upae BiNOBI/Ib 1 IEPETBOPIOE 11 y 00'ekTH Java

- Skmo BuxopuctoByerbcsi ORM (Hibernate), pe3ynbrat aBTOMaTUYHO
MaIUISTBCA 'y BIANOBIAHI Java-o0'ekTH (HANpUKIA], €HTITI-KJIacH, IO
no3HaueHi @Entity).

- Skmo BukopucroByerbes umuctuii JDBC (JdbcTemplate), pesynbratu

00poOIIsIIoThCS BpyuHY uepe3 ResultSet.
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2 IHOOPMAUIIVMHE 3ABE3INEYEHHS CUCTEMU

2.1 Omnuc CTPYKTYpHU JAHMX JJI MAPHIPYTY Ta MOT0A1

VY mpoueci po3poOKH MPOTrpamMHOTO 3a0e3MeUeHHs] BAXKIUBY pPOJIb BIIrpae
NpaBWJIbHE TMPOCKTYBAHHA CTPYKTypW naHuX. J[is 30epiraHHs, ompaimroBaHHS Ta
aHajizy iHdopmMallii Ipo MapuIpyTH, TOYKH 3yMTUHKH, TapaMeTpH IOi3JAKH Ta MOTOAH1
YMOBH HEOOX1THO MOOYIyBaTH JIOTIYHY MOJENb 0a3u naHux. Taka MOJAens Aa€ 3MOTy
e(DeKTUBHO CTPYKTypyBaTH iH(QOpMaIlil0, YHUKATH JIyOJIFOBaHHS JaHUX 1

3a0e31euyBaTh HaIIMHICTh 1 MacIITaOOBaHICTh CUCTEMHU.

Jlns mporo 3acrocoByethcsi ER-miarpama (Entity-Relationship diagram) -
JlarpaMa «CyTHICTb-3B'SI30K», K& € KJIACUYHUM IHCTPYMEHTOM MOJEIIOBaHHS
CTpyKTypH 0a3u nanux. Bona BiioOpaxkae cyTHOCTI (Ta0auIll), ixHi aTpuOyTH (1oJis) 1
3B'SI3KM MK HHUMH (acolliamii, 3aJIeKHOCTI, MiANopsaKyBaHHs). KoxHa CyTHICTH
MpEACTaBisi€ O00'€KT peallbHOro CBITY, a 3B'SI3KM MOKa3ylOTh, SK III 00'€eKTH

B3a€MOJIIIOTEH OJIUH 3 OJHHUM.
o Take ER-miarpama?

ER-giarpama (Entity-Relationship diagram) - ue rpadiune npencraBieHHs

JIOT1YHOI CTPYKTYPH JAaHUX, 110 CKJIAIAEThCS 3 TAKUX OCHOBHUX €JIEMEHTIB!

= CytHicts (Entity) - o0'ekT ab0 NOHATTS, AK€ Ma€ 3HAYEHHS s
npenMmeTHoi obnacti (Hampukian: KopuctyBau, Mapuipyrt, 3ynuHKa,
ITorona).

= Atpubytu (Attributes) - XapakTepUCTUKH CYTHOCTI (HANpUKIAI: 1M's
KOPHUCTyBauda, KOOPJANHATH TOYKH, TEMIIEPATYPA).

= 3B's3ku (Relationships) - acomiamii MDK CyTHOCTSIMU (HAIpUKIIAI:

KOPHUCTYBau CTBOPIOE MapIIPYyT; MAPLIPYT MA€E 3yIUHKH).

ER-niarpama € ocHOBOIO 1J1s1 CTBOpPEHHS pelisiiiHoi 6a3u ganux. Ha ii ocHOBI
dbopmyeThes cxema BJI, mo BkiItO4ae TaOnMIN, 30BHINIHI KJIFOYl, 1HIACKCH, IEPBUHHI

KJIFOY1 TOLIO.
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CTpykTypa JaHUX Y CUCTEMI aHAI3y TIOTOAM Ha MapIIPyTi

VY namiit cuctemi noTpiOHO 30epiraTu AaHi Mpo:

KOPUCTYBayiB, SIKi CTBOPIOIOTH MapUIPyTH;

- cami MapuIpyTH 1 MOB'A3aH1 3 HUMU 3yTTUHKA

- KOHTPOJIbHI TOYKU MapIIPYyTy JUIS aHAIII3Y MTOTO/M;

- TapaMeTpH MapIIpyTy, sIKl BIUTUBAIOTh HA PO3PAXYHOK;

- morojHi AaHi, oTpumani 3 API.

2.2 Tlodynosa ER- niarpamu

Pone

PK | role_id : INT

role_nama: VARCHAR

KopweTyeay

PK | user_id : INT

= KopucTyeau-Mogopom
Mopopomx-3ynuuka name: VARCHAR opueTy! P

PK | route_id : INT
email: VARCHAR
PK | user_id : INT

FK | role_id: INT

s

PK | stop_id : INT

X

.\

¥

PK | routa_id : INT

BynuHea MNopopox = NapametpuMawpyTy
stop_id : INT PK | route_id : INT PK | params_id : INT

address : VARCHAR start_point : VARCHAR +}—|—” avg_speed : DOUBLE
waiting_tima - INT end_point : VARCHAR chack_interval - INT

start_date : DATETIME

start_tima: DATETIME

= - FK | route_id : INT
KoHTponsHa Touxa

_r(u:mrpnm.nn Touxa-Moroga

PK | marker_id : INT

PK | marker_id : INT [
arrival_time : DATETIME
PK | weather_id : INT =
FK | route_id : INT

Moroga

PK | weather_id : INT

state : VARCHAR

tamperature : OUBLE

description : VARCHAR

Pucynox 1.3 — ER miarpama cuctemu aHaiizy moroad Ha MapiipyTi
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JleranpHuil onuc Ta0aMIb Ta aTpUOYTIB:
Role (PoJb)

- role_id — nepBuHHUI K104 (aBTOIHKPEMEHTHUH 1€HTH(IKATOP pOIi).

nn

- role_name — na3Ba poai (Hanpukian, "kopuctysad", "agmin").

User (KopucryBau)

user_id — mepBUHHUI KJIF0Y KOPUCTyBaya.

name — im'st KOpucTyBaua.

email — ynikanpHui#t email KoprcTyBaua.

role_id — 30BHIITHIH KJTFOY IO POJII.
Trip (Iloxopo:x)

- route_id — mepBUHHHI KJIFOY MapIIpyTy.
- start_point — Touka cTapTy MapupyTy.

- end_point — Touka 3aKiHUECHHS MapIIPyTYy.
UserTrip (3B’5130Kk KOpHCTYBa4a 3 MOI0POKAMHU)

- user_id — 30BHIIIHI# KJIFOY 10 KOPHCTYBaya.
- route_id — 30BHIMIHIH KJIFOY JO MapIIPYTy.

- TlepBunHuii karo4: komOiHaIs user id, route id.
RouteParams (Ilapamerpu mapumpyry)

- params_id — nmepBHHHUI KJIIOY MTApaMeTPiB MapIIPYTY.

- avg_speed — cepeaHs MIBHIKICTD PYXY.

- check_interval — inTepBan nmepeBipKu MOTOIH.

- start_datetime — mara Ta yac mo4aTKy moJ0POXKi.

- route_id — 30BHIIIHIH KJIF0Y 10 KOHKPETHOTO MapIIpyTy (OJUH MapIIPyT

— OJIHI MTapaMeTpPH).

Checkpoint (KonTpoJsbHa TO4Ka)
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- marker_id — nepBHHHUN KIIIOY TOYKH.
- arrival_time — gac npuOyTTSA B KOHTPOJIbHY TOUKY.

- route_id — 30BHIMIHIH KJIFOY JO MapIIPyTy.
Weather (Iloroaa)

- weather_id — mepBUHHUI KJIFOY [TOTO/IH.
- state — ctan nmoroau (COHSYHO, JIOII TOIIO).
- temperature — remmeparypa moBiTps.

- description — neTanpHMIA ONMUC TOTOAHUX YMOB.
CheckpointWeather (Iloroxa KOHTPOJILHOI TOUKH)

- marker_id — 30BHImIHI# KJIFOY 10 KOHTPOJILHOI TOYKH.
- weather_id — 30BHIIIHI KIIFOY JO ITOI'OJIH.

- TlepBunHuii karou: komOiHarisg marker id, weather id.
Stop (3ynuHka)

- stop_id — nepBUHHUI KITIOY 3yITHHKH.
- address — agpeca 3yNnUHKH.
- waiting_time — Jac o4ikyBaHHS.

- lat, Ing — koopauHaTH (IIMPOTA Ta AJOBrOTA).
RouteStops (MapmpyTHi 3ynIUHKH])

- stop_id — 30BHIIIHIN KJTIOY 10 3yIHHKH.
- route_id — 30BHINIHIN KJIFOY 0 MapUIPYTy.

- TlepBunHuii karou: komOiHals stop id, route id.
Onuc 3B'A3KiB Mik Ta0JIMIAAMHA:
Onun-no-6arateox (1:N)

Role—User

OmHa poJb MOXe 6YTH Yy 6araTboxX KOPHUCTYBAUiB.
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Trip—RouteParams

OZVH MapmpyT Ma€ OLUH Hablp mapaMeTpiB.

Trip—Checkpoint

OZUH MapmpyT Ma€ 6araTo KOHTPOJIBHUX TOUOK.
barato-g0-6arateox (M:N) uepe3 mpoMixH1 TaOIHII

User<Trip(UserTrip)
OZUH KOPUCTYBaU MOXe MaTUu KijibKa MapmpyTiB, OTUH MapUpPyT

MOXe 6YTHU YV K1JIBKOX KOPUCTYBAUliB.

Checkpoint<Weather(CheckpointWeather)
OzHa moroza MoOXe 6YTH YV K1JIbKOX KOHTPOJIBHMX TOUKaX, OLHa

TOUKA MOXeE MaTH KijbKa IPOrHO31B IIOTOLMH.

Trip<—Stop(RouteStops)
OZuH MapmpyT MOXe MaTH 6araTo 3YIHHOK, OLHA 3YIMHKaA MOXe

6YTU YAaCTHUHOIO K1JIBKOX MAapUPYTiB.

IlepeBipka Ha BinnoBiaHicTs 3H®D:

1H®(Tlepia HopManbsHa hopma)
Bci arpubytu aromapHi.

BizncyTH1 moBTOpIOBaH1 rpynu aTpuOyTiB.

2H® (/lpyra HopmanbHa hopma)
Koxxna Tabnuiis Mae mepBUHHUN KITIOY.
KoxHe noJie 3a1euTh NOBHICTIO BiJl IEPBUHHOIO KIIIOYa (HEMAE YaCTKOBUX

3QJIKHOCTEM ).

3H® (Tpetst HopmanbHa Gpopma)

BincyTH1 TpaH3UTHBHI 3aJIEKHOCTI (KOYKHE TOJI€ 3aJI€KUTh JIUIIE BiJ] IEPBUHHOTO
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KJIIO4a).

Bci cyTHOCTI, 1110 MOXKYTh TOBTOPIOBATHCSI, BAHECEHI B OKPEMi TaOJIHIII.

2.3 Buoip Ta o6rpynryBanns CYB/]

Cucrema ynpasninasg 6azamu ganux (CYBJ]) - 1me kirodoBuil KOMIOHEHT

iH(OopMaIliiHOT CUCTEMU, SKUH BIAMOBIAAE 3a 30epiranHs, J0CTYI, 00pOOKY Ta 3aXHUCT

nanux. [Ipu po3po06iii nmporpamMHoro 3ade3neueHHs g aHaIi3y IMOroau Ha MapuIpyTi

noTpioHo BuOpatu CYBJI, sixa 3a0e3neuye

cTab1IpHy POOOTY B apXITEKTYp1 KII1E€HT-CEPBED,

MIATPUMKY TeorpadiuHuX KOOpJMHAT 1 YaCOBUX JaHUX,

MacITabOBaHICTh 1 MPOAYKTUBHICTB,

0e3IeKy Ta THYUYKICTh Y poOOTI 3 HOTOJJTHUMH Ta MAPIIPYTHUMU JaHUMHU.

JIisi 1IbOTO BUKOHYETHCS TOPIBHSUIBHUM aHami3 pizaux tunie CYBJ] 3a

KPUTEPIsIMU BIAMOBIAHOCTI TOCTaBJIEHUM 3aBJIaHHSIM.

[TopiBHHs ocHOBHUX CYB/]

cepBepa

ITigxoauTh mist
MOO1LIBLHOTO
KeITyBaHHS

Ha3sga Tun IIepeBaru Henoniku
PostgreSQL Pemsimitina SQL [TinTpumka reonanux | Bumarae Ounbiine
(PostGIS), yacoBux pecypciB s
nosiciB, JSON pO3ropTaHHs Ta
. HaJIAIITYBaHHS
Haniiinicts
Po3muproBaHicTh
MySQL Pensmiiina SQL [[IBunka ta mpocta B | OOMexeHa miATpuMKa
HaJIalTyBaHHI reorpaiuHux
) omepariiit
Benuka crinpHOTa
MeH1iie MOKIUBOCTEH
3 JSON
SQLite BoynoBanna SQL Jlerka, He moTpedye He migxoants mist

CKJIaTHUX CEPBEPHUX
0o04nCIIEHDb

OnHOKOpHUCTYBalbKHUM
PEXUM
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MongoDB JIoKyMeHTHO- I'myuka cTpykTypa Hewmae Tpan3zakuiii Ha
OpIEHTOBaHA JIOKYMEHTIB piBai SQL
(NoSQL)
Jobpe migxoauTh Cknaai arperarii Ta
i jaaux JSON reoa”aiaiTHKa
Firebase Realtime / NoSQL Inrerpariist 3 Android | He miaxoauts s
Firestore . CKJIAJHUX
PoGota B pexumi AHATITUYHUX 3aIUTIB
peabHOTO Yacy
Baprictb 3a1eXuTh
Bi 00cATy
Redis In-memory xirou- Bucoka mBuaKicTh He BuKOpHCTOBY€ETHCS

3HAa4YCHHA

[TigxoauTh 115 Keury

TSl IOBFOTPUBAJIOTO
30epiranHs
MapIIpyTHAX JaHUX

Cucremni sumoru 10 CYB/I:

Takox HEOOXiIHA MIATPUMKA IS

Cucrema aHasizy Morojy Ha MapiipyTi MOBUHHA 30epiraTu

KopuctyBauiB (ayreHTH(DiKaIls, ICTOPisl MAPIIPYTIB),

MapuipyTH (mo4aTok, KiHellb, 3y[TUHKH, TapaMeTpH),

KoHTposibHI TOUKH (KOOPAUHATH, Yac, IPOTHO3),

[Toroani gaxi (ctaH, TeMiepaTypa, BITep, OIUC),

[cTopist 3anuTiB.

30epiranHs 4yacoBux QopmariB (DateTime) ana po3paxyHkKy

IMPOXOIKCHHA,;

reorpadiyHUX KOOPAUHAT (ITUPOTA, TIOBrOTA);

JSON-cTpyKTYp A1 THMYacCOBHUX BiAMOBiAeH 1po moroay 3 API;

1HJICKCH JUTSI IIBUIKOTO TMONTYKY Ha MapIIpyTax;

MacITabOBaHICTh IS PO3MIUPEHHS CUCTEMH.

OO6rpyntyBanHs Bubopy: PostgreSQL

qacy
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[IpoananizyBaBiii MOXJIMBI BapiaHTh, HauOuIem migxoasmow CYBJ mus

peainizarii nanoi cuctemu € PostgreSQL, 3 HaCTymHUX MPUYNH:

1.

[Tlintpumka reomanux (PostGIS) - HeoOximHa pama  pobotu 3
KOOpJIMHATAMHU TOUYOK MapUIPYTYy.

Posmmpena miarpumMka 4acy - 3 TOYHHMH YaCOBHMH ToOsicaMu (st
pPO3paxyHKy MOTOAHUX JAHUX Y Yaci).

JSON + pensriiina Moaenb - 103BOJsE 30epiratu Ta 0OpoOJIATH aHi 3
API y THy4KH#, CTPYKTypOBaHUH CIIOCIO.

Haniiinicts Ta BnactuBocTi ACID - rapanTye, 1m0 BaKJIMB1 1CTOPUYHI
JaH1 30epiraroTbest 0€3 BTpar.

be3komToBHUI Ta BIAKPUTHI KOJ - BIACYTHICTD JIICH31IMHUX 0OMEKEHb
JUTsl MaliOyTHROTO MacIITaOyBaHHS.

Mo2Ha po3ropTaty B XxMapi ado JIOKaJIbHO - ATpuMye cepBepu Docker,

Kubernetes, Ubuntu/Rocky Linux.

Buxonsun 3 BuMOr 110 (PYHKIIIOHAJIBHOCTI, CKJIATHOCTI OOpOOKH JaHUX,

CTPYKTYpH

mpeaMeTHOI 00JacTi Ta OYIKYyBaHOTO poOOYOro HaBaHTAXKEHHS,

PostgreSQL € wnaiikpamum BubopoM B sikocTi ocHOBHOI CYBJl nnst 30epiranus

MapHIpyTHUX Ta TOTOJHMX JaHuX. BoHa moegHye B c001 THYYKICTh, CTAOUIBHICTS 1

PO3LIMPIOBAHICTD, IO POOUTH ii 1/1€aIbHOI0 MIATPOPMOIO Il TOOYAOBH HAIIMHOIO

OeKkeHIy JJIs aHaIi3y MOTOIHUX MapIIPYTiB.
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3 PEAJIIBALIA ITPOT'PAMHOTI'O 3ABE3INIEYEHHSA
CUCTEMMUA AHAJII3Y IOT'OAU HA MAHIPYTI

3.1

ApXiTeKTypa Ta CKJIA0Bi YACTHUHH NMPOTPAMHOI CUCTEMH

[Iporpamue 3a0e3ne4eHHs] CUCTEMU aHaJi3y MMOTOJU Ha MAPUIPYTI MOOYTI0BAHO

3a TPUHIUIIOM KIIEHT-CEPBEPHOI apxiTekTypu. Bubip came Takoi mozeni OyB

3YMOBJICHUH HU3KOIO YNHHHKIB:

PO3MOIIIOM  BIAMOBINAIBHOCTEH MIXK MPHUCTPOEM KOpPUCTyBada Ta
CEPBEPHOIO YACTHUHOIO;

MOXIJIMBICTIO LIEHTPalIi30BaHO OOpOOJSATH 3amuTH A0 30BHILIHIX
noroguux API;

MiBUIIEHHSM Oe31eKH (Bcs JIoTiKa 1 gjocTyn 1o kitouiB APl BuHeceHi Ha
cepsep);

MacITabOBaHICTIO, SIKA 1a€ 3MOTY JI0JIJaBaTh HOB1 KOMIIOHEHTH 0€3 3MI1HH
KIJIIEHTA;

CIPOIIEHHSM OHOBJICHb: HOBa JIOTiKa BIPOBAKYETHCS TIIBKH Ha

cepaepl.

43



3aranpHa CTPYKTypa CUCTEMU

<<device>>
(android mobile)

Input data

O
WeatherRouteApp.apk HTTPS
User

CLOUDFLARE"

<<device>>
Web Server 7 = = F
Docker Container Spring. App
docker| s
HTTPS Ol
server-app.jar
api
localhost:2222
OpenWeatherMap API g
1 /
/ jdbe:postgresql/ipostgres:5432 m
v docker Reverse proxy |
e
Google API | I

Pucynok 3.1 — 3aranpHa cTpyKTypa CUCTEMH
1. Kaient: Android-nonaroxk WeatherRouteApp.apk
[Tnatdopma: Android
Moga nporpamysanss: Kotlin
OpeiimBopku: Jetpack Compose (UI), Coroutines , Retrofit.
Ponb y cucteMi: kopucTyBalbkuii iHTepdeiic:

e KopucTyBau BBOAUTH MapuIpyT (MOYATKOBA 1 KIHIIEBA TOYKA, 3yNUHKH,
IIBHJIKICTD, J1aTa).

e Jlomarok ¢hopmye HTTPS-3anut 10 ceprepa.

e OTpuMye€ BIAMOBIIb 13 MOTOAHUMHU JAHUMH Ta PU3UKAMU.

e Bigyamizye MmapuipyT Ha kapTi (Google Maps SDK) 1 noka3sye tabnuiito.

Yomy Android: Ile naitmomymnsipHima MoOUTbHa maTdopma 3 THYYKHUMH

1HCTPYMEHTaMH PO3pPOOKH, YyT0BO MIAXOAUTH JIsl MOJIbOBUX JA0JATKIB.
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2. Cloudflare
Ponb: 3axucuuit DNS-nipokci Ta HTTPS-mmdpyBanss.
o poOuTs:

e [Ipuiimae 3anutu Bijg Android-gomartka.
o Illudpye 3'ennanns yepe3 HTTPS.
e 3axwumae cepsep Bix DDoS-aTtak 1 HECaHKIIIOHOBAHOTO JOCTYILY.

e (xoBae peanbHy IP-anpecy cepsepa.

Yomy Cloudflare: nie 6e3xomroBumii cepBic st SSL, DNS i 6a3oBoro Beo-

3aXUCTY, IKAHU JIETKO IHTETPYETHCS 3 JOMCHOM.
3. Nginx
Poub: peBepc-mpoKci, MapIpyTH3aToOp 3aluTiB
[lo pobuTs:

o [Ipuitmae HTTPS-3anutu 3 Cloudflare.
e [lepenanpasise ix Ha BHyTpimHii nopt Docker-konTeiinepa Spring Boot
(localhost:2222).

o Mosxe 00po0JIATH KiJIbKA CEPBICIB OHOYACHO.

Yomy came Nginx: BiH MBUJKUI, CTAOUTBHUM 1 Ty’Ke THYYKHHA JJI1 IPOKCHUHTY

Docker-cepsiciB, MpocTHii y HaTAIITYBaHHI.
4. Docker-konTeiinep Spring Boot Kotlin (server-app.jar)
OpeiimBopk: Spring Boot (Kotlin)
dopmMar 3amycky: .jar ¢ain y Docker-konteiinepi
Ponb: 06poOka Bci€i O13HEC-TIOTIKH

[Ilo poOuTs:
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e Ortpumye 3anut Bijg Android-mogaTky.

e BukoHnye o0poOky Mapuipyty (po3paxyHOK TOYOK, Yacy MpuOyTTH,
3YIHUHOK).

e Hapcunae 3anutu B OpenWeatherMap API 1 Google Maps APIL.

e (OO0poOsie JaHi Ta OIIHIOE MOTOHI PUBHKH.

e 30epirae pesynbTaT y 6a3y PostgreSQL.

e [loBepTae BiAMOBIAb KITIEHTY.
Yomy Kotlin + Spring Boot:
Kotlin - cydacHa, 6e3mneuHa Ta JJakOHIYHA MOBA.

Spring Boot - wanilinuii GpeMBOPK i3 MIUPOKUM KOM'FOHITI Ta MiATPUMKOIO

REST/WebSocket, JPA.
5. Docker-konreiinep PostgreSQL
CYB/: PostgreSQL
Ponb: mocriitHe 30epiranHs JaHUX
[I{o 36epiraerbes:

e Jlani mpo MapuipyTH.
e KOHTpOJIBHI TOYKH 3 TTOTOOIO.
e [cTOpisi KOPUCTYBAIILKUX 3AIUTIB.

e BxXijgHi mapamMeTpu MoJA0POKI.
Yomy PostgreSQL:

e [loTyxna miaTpumka timestamp, double, jsonb.
e beskomToBHa, HafilHA, cymicHa 3 JPA/Hibernate.

e MoxmuBicth noaatu PostGIS as mpoctopoBoro ananizy.

6. OpenWeatherMap API ta Google Maps API
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e OpenWeatherMap - oTpuMaHHs MOTOAHMX JaHHUX (TeMIepaTypa, BiTep,
OTaju, OITHKC).

e Google Maps API - po3paxyHOK MapIIpyTy, BiACTaHEH, KOOPAMHAT.
Yomy came 111 API:

o OpenWeatherMap mae Oe3xomToBHMI Tapud 1 Hajgae MOTOAHI AaHl 3
JeTai3ali€lo Mo roAnHaxX.
e Google API rapantye TouHicTh OOYIOBH MapuIpyTy Ta reorpaiaHux

KOOpJIMHAT.
3arajJbHUM NOTIK JaHUX:

1. KopucTyBau BBOAUTH pmaHl — Android—pmomaTox —
HTTPS—3anutr — Cloudflare — Nginx — Spring Boot
(Docker).

2. Spring Boot po3paxoBy€ TOUKH, 3BEpPTAETHhCH IO
norozuux API — oTpuMye€ IpPOrHO3 — 36epirae B
PostgreSQL.

3. Spring Boot dopMye BipmoBizp — IIOBepTae€ maH1 Ha

Android—zmomaTox — KapTa + TabJMIld PU3HUKI1B.

[IpeacraBieHa apXiTeKTypa € Cy4acHOIO, OE3MEYHOI0 Ta THY4YKor. BoHa mae

3MOTY:

® [[CHTPAJII30BaHO KEPYBATH JIOTIKOIO Ta IAHUMU;

e i3omoBatu cepBicu yepe3 Docker;

® 3a0e3neunTy MaciTabyBaHHS;

® IIIBUJIKO aJalTyBaTH CUCTEMY JI0 HOBHX MOTpeO (J0/1aBaHHs aHATITUKH,

HOBUX API To110).
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3aBasku BukopuctanHio Cloudflare + HTTPS + Nginx, 3a0e3ne4eH0 BUCOKHUA
piBeHb Oe3mneku, a 3actocyBaHHs Spring Boot 1 PostgreSQL y Docker nae 3mory

pO3ropTaTH CUCTEMY HaBiTh y JIOMAIIIHIX YMOBax 0e3 CKJIaaHOo1 KOoHDIrypartii.

3.2 Peanizanmisi iHTepgeiicy kKopucTyBaua JAJdsi MOOLIBHOIO
MPUCTPOIO

[arepdeiic kopuctysaua (Ul) € kKII040BUM €JI€eMEHTOM OY/Ib-5IKOTO MOOLIBHOTO
JOJIaTKy, OCOOJIMBO TIPHW B3a€EMOIII 3 CEPBICOM, KW BHMAarae€ BBEICHHS JTaHHUX
MapuipyTy, BUOOpYy omiliii 1 meperisiay pesyibraTiB. 1I[o6 3a6e3neunTy Halikpamui
kopuctyBalpkuii  gocBig (UX), s BUKOpPUCTOBYBaB IHCTpyMeHT Figma mns
IPOEKTYBaHHS, CTBOPEHHS MNPOTOTUILy Ta 3aTBEPAKEHHS 30BHIIIHBOIO BUIJISILY

KOYKHOT'O €KpaHy.
Figma: yomy 51 oOpaB came iioro?
Figma - e cyuacna xmapna miardopma st Ul Ta UX nuzaiiny, sika 103BOJISE:

® CTBOPIOBATH MaKETH €KPaHiB 3 IHTEPAKTUBHUMH MPOTOTHITAMH

® OprasHizyBaTu KOMaHJIHYy pOOOTYy B peaIbHOMY 4aci;

® CKCIIOPTYBAaTH T'OTOBI JO BUKOPHUCTAHHS pecypcu (1KOHKH, KOJIbOPH,
mpudTh)

® BUKOPHUCTOBYBATH CHCTEMY KOMITIOHEHTIB, III0 TPUCKOPIOE MPOCKTYBAHHS

® 0jpa3y Bi3yaiizyBaTH iHTep(eiic Ha MPUCTPOi 3a JOMTOMOTOI0 MOO1TLHOTO

noaatky Figma Mirror.

[leli 1HCTpYMEHT JO3BOJIMB MEHI MIBUAKO TmpotectyBatu UX-pilieHHs,
NEPEeBIpUTH IHTYITUBHICTh B3A€EMOJIi Ta aJanTyBaTH Ju3allH /10 CYyYacHHUX

peKoMeHaIlli 1040 KOpUCTyBalbkoro intepdeiicy Android.
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JleTaJIbHHIT OITUC eKPaHIB Y MOOIJILHOMY 01aTKY
Expan 1: ITomyk micus

Enement: nmone BBCJICHHA 3 HiIIKaBKaMI/I.

9:30

< Kuis|

Kuis,

Kuis,

Kuis,

)

m Ll1 yZ K3 E4 HG rﬁ LLi' Ll-il 3‘3 XD I
o1 BANDPONAOXE'”’

< Cnoso Cnoso Cnoso

# A4YCMUTbBIOIN®E

2123 @ @ YKpaiHcbKa .

Pucynox 3.2 — Expan nomryky miciis

UX pimieHds: MCIS  BBEJICHHS HA3BU  MICTa  3'IBIISIIOTBCS  ITJIKA3KH

(aBTO3amOBHEHHS ), IO CKOPOUY€E Yac BBEICHHS.
JleTani KopucTyBalbKoOro iHTepdeicy:

e Texkct 6110T0 KOTBLOPY HA TEMHOMY (DOHI.
® AKTHUBHE MOJI€ MiJICBIYY€ETHCS 3€JICHUM KOJILOPOM.

e Kuagsiarypa - ykpaiHchKa Jiokamnizaris (mpukian: Kuis).
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Merta UX: 3poOuUTH MOITYK MAaKCUMAJIBHO MIBUAKUAM 1 OE€3TOMUIIKOBUM.

Expan 2: I[louaTkoBe NIJIAHYBAHHS MAPUIPYTY

o
Monday 9.12

Where do you want to go?
O Kuia
+ Add a stop

Q

&9 Today © 1210

P
Frequency of weather measurement LSU m]

SR
Average speed L 80 kM/rog ]
—.— 4J

Pucynok 3.3 — ExpaH niaHyBaHHS MalIpyTy

bioku:

JlaTa Ta yac moyaTky MoJa0poOxKi

[TouaTkOBHMI MyHKT (aBTO3aIIOBHEHHS)

Knonka "lonatu 3ynuHKy

Kinnesuii myHKT
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e Kypcop "UacToTa BuMiproBaHHs moroau" (1HTEpBajl NMEpPEBIPKU MOTOIH,
HaIpuKIiIaa, Kokl 30 kM)
e [loB3yHok «CepenHs MBUAKICTY (Hampukiaa, 80 KM/Tox)

e Knomnka noyatky Mapupyty - [logatn nogopox

[Mpuamun UX: Bce 310paHO B OJHOMY BiKHI - KOJAHHUX BKJIQJIOK Y MEPEXO/IiB.

MiHiMyM [1iii IEpe]] CTApTOM.
UI:

o OCHOBHUH aKICHTHHH KOJIp - M'SKANA 3€JCHHWH (BUAUISE aKTUBHI
€JIEMEHTH).
e TeMHa Tema - 3HIKYE 30POBY BTOMY, OCOOIMBO BHOYI.

e KouTpactHa Tunorpadika - mpu@T JIErKo YNTAETHCA.

Expan 3: BBegeHHs1 3yIMHKH

2
Monday 9.12

Where do you want to go?
O Kvis
96
min

+ Add a stop

(0]

3 Today ® 1210

Frequency of weather measurement

—_——

Pucynok 3.4 — EkpaH BBEJI€HHS 3yITUHKU
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HonaTtkose nose micis «/logaTi 3ynuHKy» 103BOJIsIE BKa3aTH:

e Haspy 3ynuHku

e Tpusanicts nepeOyBaHHS B TOAMHAX/XBUIMHAX
[Ticyist BBeIeHHS BOHA B1I00OpaKa€eThCS B CIIUCKY MapIIPYTiB.

UX mnepeBara: KOpPHCTyBadl MOXYTb CTBOPHUTH MapuIipyT 3 JeKUIbKOMa

MyHKTaMHu 0€3 HeOOX1JHOCTI BHOCUTH CKJIaH1 3MIHHU.

Expan 4: [leperyisig MapumipyTy Ha KapTi

9:30

° Q Kuis

O MNupatud

© Nonraea

* 3rypiska

- bepe3aHb
* AroTuH
%3

*[lepeacnae

e .
* MupoHieka

a

« borycnas + MowHu

3 hr, 10min (267 km)

Pucynox 3.5 — Expan neperiisny MampyTy Ha KapTi 3 MOKa3HUKAMH TIOTOIA
Kapra 3 mapmpyrom (Google Maps).
UepBoH1 MapKepy — BU3HAYCHHS TIOTOH Y BIAMOBIIHIN TOYIII.
[Ipu HaTUCKaHHI HA MapKep BIIKPUBAETHCS CIUIMBAIOYE BIKHO 3 IAHUMH:

® Yac
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® TeMrepaTypa
® BITEp

® BOJIOTICTh

e XMapHICTh

e Buaumictb

ITepeBara: kapTa - 11¢ HE MPOCTO Bi3yalli3allisi, a IHTEPAKTUBHUMN 1HCTPYMEHT

aHayizy.

Expan 5: CraTucTuka MapumpyTry

9:30

° QO Kuia

O MupstiH
© Monrasa

E9S

op,
= Bboeabu

Statistic

3 hr, 10min 267 km

Max

Temperature

Cloudiness

Wind speed

Humidity

Visibility

Gust of wind 10.87

Wind direction

Pucynok 3.6 — Expan BBUBEJIEHHS CTATUCTUKH MOT'OJIM HA MapIIpyTi
Bino6paxkaerbes:

e 3araJbHUM 4ac
e Biicranb
e Tabmunsa: cepenHi / MiHIMaJIbHI / MAaKCUMAaJIbHI 3HAYCHHS TEMIIEPATypPH,

BOJIOTOCTI, BITPY, HAIIPSIMKY .
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Knormnka npuxoBaTy / TOKa3aTH - 3MEHIIY€ CTATUCTUKY.
UI/UX plus :

e [HdopmaTuBHE IIpeACTaBICHHS aHATI31B O€3 IepeBaHTaKEHHS.
e Jlm3aiiu B gmyci Google Weather / AccuWeather 3Haliomuit

KOPHCTYBaYeBi.
3aranbHi NPUHLIMIIN JU3ANHHY

e Tewmna Tema - Kpama YuTabeabHICTh ISl MOOITHHOTO BUKOPUCTaHHS.

e MiHiMali3M - Ha eKpaHi BiI0OPAKAIOTHCS JIUIIE HEOOX1TH1 €JIeMEHTH.

® [KOHKU - BUKOPUCTOBYIOTHCS YHIBEpPCAIbHI CUMBOJIH (KaJIeHap, CTPLJIKH,
TLJIIOC).

® AJIaNTUBHICTH - IHTEpQEHC ONTUMI30BAHO IIiJT Pi3HI PO3MIPH EKpaHY.

® [HTEepaKTUBHICTb - BCI [Ili BiIOYBalOThCS HA OJTHOMY €KpaHi, 0e3 3aiBoi

HaBlraiui.

[aTepdeiic MOOUTBHOTO N0AaTKy OyB CTBOPEHUH 3a JIOMOMOIOK IHCTPYMEHTY
Figma, mo m03BONMIIO HAM CTBOPHUTH JIOTIYHO TOCIIJIOBHHH, Bi3yaJbHO YHUCTHM 1
dbynkuionansHuit UX. KokeH enemMeHT Mpu3HauYeHU ISl MIBUIKOTO, 3pyYHOTO Ta
0e3MeyHOro BBEJAEHHS JaHUX MPO MapLIpyT Ta Bi3yai3amii morogHoi curyanii. e
JTM3aifiH OPIEHTOBAHUM HA BOJIIiB, TYPUCTIB Ta JIOTICTIB - KOPUCTYBAUIB, SIKi IIHYIOTh

IIBUJIKY B3a€MO/IIIO Ta TIPOCTOTY.
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3.3 Peauizanisi cepBepHoi yacTuHM cucTeMu Ha 6a3i Spring Boot

CepBepHa YacTMHA CHCTEMHU pealli3oBaHa 3 BHKOPUCTAaHHAM Spring Boot,
MONYJISIPHOTO (pPEHMBOPKY JUIsi MOOYJA0BHM HAIIMHMX 1 MacimTabOBaHMX OCKEH]I-
nonaTkiB. MoBa nporpamyBanHs - Kotlin, sika € cydyacHO0, TaKOHIYHOIO Ta O€3MEYHOI0

aNbTEPHATHUBOIO Java.
Yomy came Spring Boot 1 Kotlin?

e Spring Boot - 3a6e3neuye aproHacTporoBanHs, REST kontponepu, 6azy
nanux, DI, 6e3meky.

e Kotlin - Meniie koay, Kpaiiia YuTadeIbHICTh, CYMICHICTD 3 €KOCHCTEMOFO
Java.

e [lIBuakwuii 3amyck - Ilpoctuit @SpringBootApplication 3amyckae cepBic
3a 1-2 cexyHu.

e ['Hyuka apxiTekTypa - HiTkuii Mol Ha KOMIIOHEHTH, CEPBICH Ta MOJENI.

e Xopomra iaTerparis 3 PostgreSQL, REST API, 3oBHImHIMEU KIli€HTaMU

(mampukiian, OpenWeatherMap)
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CrTpykTypa npoekra:

BiTreker ~  Version control

Project -
] com.radchuk.bitreker
« [2] component
] analyze
AnalyzeWeather
routeMaps
RouteUtils
JourneyStats
1 config
AppConfig
[57 controller
BiController
< [E1 model
data
RiskAssessment
db.entity
map
LatLng
MapResponse
request
CityStop
RouteRequest
response
JourneyResponse
WeatherMarker
weather
] analysis
WeatherAnalysis
Daum
Weather
WeatherResponseByTime
ResponseRoute
53 network

WeatherApiService

5] repository

[53 servise
BiService
RiskCalculator
RouteCalculator
RouteSaveService

WeatherService
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Pucynok 3.7 — CtpykTypa npoekTa Spring
Package - controller

= BiController: ronoBuuii REST-konTponep, sikuili npuiiMae 3anutu 3
Android-gonaTky (RouteRequest) i MOBEPTAE BIIIIOBITi
(JourneyResponse, ResponseRoute).

= PeanizoBano yepe3 @RestController.
Package - service
Bignoginae 3a 6i3HeC-TOTIKY:

= BiService — royoBHMIA cepBic, SKHH KOOpAWUHY€E OOYMCICHHS Ta

BIIITOBI/II.

RouteCalculator — po3paxyHok TOYOK MapIIpyTy Ta 4acy MpuOyTTs.

WeatherService — inrerpariist 3 OpenWeatherMap API.

RouteSaveService — 30epexXeHHs MapIIPyTy Ta pe3yJIbTaTiB y 0asy.

RiskCalculator — ominka morogHuX pU3UKIB.
Package - repository

= DAO-piBens 11 30epeskerns B PostgreSQL (uepe3 Spring Data JPA).
Package - network

=  WeatherApiService: kiac, skuii Bianosijaae 3a pianpasky HTTP-3anuTiB

710 30BHINIHKOTO MoroiHoro API ta 06pooky JSON-BiamoBiIEH.
Package - model
Cytnocti, DTO Ta moneni:

= RouteRequest, CityStop — Bxiani aaHi.
= JourneyResponse, WeatherMarker, WeatherResponseByTime —
BianoBial 1o Android.

= Latl.ng, MapResponse — koopuHaTy 1 MaIliHT.
57



= Weather, Daum, WeatherAnalysis — moroxi moaei.
= RiskAssessment — ctpykrypa 3 piBHEM ITOTOJHOI'O PU3HKY.

= ResponseRoute — ¢inanpHUN 00’ €KT-BIANOBIIH HA KIIEHT.
Package - component

= AnalyzeWeather, RouteUtils, JourneyStats: gornomixHa jiorika o0poOku
MapIIpyTy, arperaiisi CTaTUCTUKU, MIAPaXyHKH (BIACTaHb, CEpeIHs

IIBUJIKICTb, Yac MIPUOYTTS).
Package - config

=  AppConfig: kondirypariiss Bean-xkomnonenriB (Hanpukian, WebClient,

ObjectMapper).

3.4 Po3ropraHHs BJIACHOTO cepBepa B YMOBAaxX /JOMAIIHbLOI
Mepexi

PeanizyBaBuiu cepBepHy 4acTUHY cucTeMu Ha Spring Boot, MeH1 moTpiOHO 0yJ10
3poOuTH ii 3arajJbHOAOCTYITHOO, 1100 OYAb-IKUH MOOITBHUM KIIEHT MIT HaJACHIATH
HTTP-3anutu no API. HaiinpoctimmM cnoco6om 3podutu 11e 0ysi0 6 BUKOPUCTAHHS
OpeHJI0BaHOTO BipTyansHOTO cepBepa (VPS), ane s BUpIIUB MITH CKIATHIIINM, ajie

O11bIII MOBYAJIBHUM IUISIXOM - CTBOPUTH BJIACHUM CEpBEp BlIOMA.
[[o Take [emnoi?

Hennoit (Bix anri. deploy) - 1e mpouec po3MilieHHs TOTOBOTO MPOTrPaMHOIO
OPOAYKTY (J10AATKY, CEpBICY) Ha CepBEpl 3 METOI0 HOro 3ammycKy, HaJaHHS JOCTYITy
KOPUCTYBayaM Ta IHTErpallii 3 IHIIMMHU CUCTEMaMU. Y HAIIOMY BUMAJAKYy PO3rOPTaHHS

CKJIaaaJioCs 3

= 3amycky Spring Boot-gonatky Ha Linux-cepsepi ;
= HaJaHHA HOMY IOCTyny yepes IHTepHeT
= HaJIAINTyBaHHA 3'€JHaHHS 3 023010 JaHUX;

"  YIOPAaBIIHHI MEPEKEI0, TOPTAMH, TOMEHOM Ta MPOKCI.
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Bubip Ta niaroroBka 00/1afHaHHSA

51 BUKOPUCTOBYBAB 3BUYaHUI HACTUILHUN KOMIT'FOTED:

Pucynok 3.8 — Hactinbkuii koMO'toTep SKUil BACTYIUTH SIK CEPBEP.

= Monuenbs: Lenovo ThinkCentre

» [Ipomecop: Intel 15-7500T 3 TakToBOIO yactororo 2,7 I'T (4 sapa)
= OIIEPATHUBHA ITAM'SITh: 8 I'b

= HakomnuyBau: SSD Ha 128 I'b
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[iei koHpiryparii goctaTHbO 115 3anmycky Docker-konteitnepiB 3 Spring Boot
ta PostgreSQL, a Takox s oOpoOKM 3amuTiB BiJ JACKUIBKOX KOPUCTYBayiB

OJTHOYACHO.
BceranoBiennsi onepaniiinoi cucremu - Ubuntu Server

S BcranoBuB Ha cBi komm'totep Ubuntu Server 24.04.2 LTS - crabinbHY
cepBepHy Bepcito Linux ©6e3 rpadiunoro iHTepdeicy, ONTHUMI30BaHy IS

MPOYKTUBHOI pOOOTH CEPBICIB.
[Tepesaru Ubuntu Server :

= MiHIMaQJIbHE BUKOPUCTAHHS PECYPCIB ;
* JIETKE OHOBJICHHS 4epe3 apt;

* BiAMIHHA JJOKYMEHTAIlis Ta MiATPUMKA;

npocte ynpaiiHHs yepe3 Tepminai (SSH).
HiakawovyeHHs 10 JoKkaabHOI Ta IP-Mepexi

Komn'torep migkimtodaeTscsi 10 poyTepa 3a jgomnomororo kabemto Ethernet

HaAiiHIIe, HiX Jepe3 Wi-Fi.

VY HanamTyBaHHAX poyTepa s OApa3y HAJIAIUTOBYH) CTAaTUYHY JIOKaIbHY IP-
aapecy 192.168.1.195. Ile HeoOX1aHO /IS TOTO, MO0 1HIII MPUCTPOT B MEPEXKI Mau
MOCTIMHUM JTOCTyn 10 cepBepa. | micisi mepes3amycKy cepBepa He 3MiHIoBajacs

JIOKaJbHa MEPEKa.
Ilepesipus IP-agpecy Ha Tun

[licns MiAKIIOYEHHS [0 1HTEPHETY s MEpPEeBIpUB, KU TUI 30BHIIIHBOI [P-

aZpecu Hajae Mii mpoBanep:

= Cipa IP-agpeca - 1ie BHYTpILIHS agpeca, Ky CHUIBHO BUKOPUCTOBYIOTh
KUIbKa KopucTyBauiB. CepBep, KU 3aJ€KUATh BiJl HEi, HE OCTYITHHMA

6e3nocepenHbo 3 [HTepHeTy.
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= bina [P-anpeca - 1ie yHikanbHa ri100aibHa agpeca, T0CTymHa 3 [HTepHeTy.

MeHi nomacTuio: Miii ipoBaiiiep HajgaB MeH1 O0uty [P-ampecy, Tomy miit cepBep

OyB Oe3nocepeHbO TOCTYITHUIA 330BHI.
HanamryBanHs nepeaapecaiii nopris

[Ticns Bxomy B maHenb amMmiHicTpyBaHHs poyTepa TP-Link Archer C64 s
HajamryBaB nepeaapecartito mopTiB NAT, sika 103BoJIsI€ TepeHANTPaBIATH 30BHINITHIN

Tpadik 3 IHTEPHETY Ha MOTPIOHUI MOPT HA JIOKATLHOMY KOMIT'IOTEPI.

o tp-fink | Archer cos

@) ® @

Kapra mepexi IHTepHeT BeagpoToBa Lopatxoso
Mepexa
{&) LWeuake MNMepeappecauis nopty (Port Forwarding)
HanawrysaHHs
BkaxiTb nopTu, WwWo6 apo6utu nesHi npucTpoi abo nocnyry y Balwii nokansHii Mepexi, AOCTYNHUMM 3
PoG04MiA PeXum IHTEepHEeTY.
Mepexa
© Hopamm
TP-Link ID
Im's cnyw6u IP-agpeca npuct 3o0BHIWHIA  BHyTpiwHiA Mpotokon Craryc 3MIHUTH
EasyMesh poio nopr nopr
SsH 192.168.1.195 2332 2332 Bei @ Go
HTTP 192.168.1.195 80 80 Bci © GO
* Mepeagpecais ~ =
gy (it HTTPS  192.168.1.195 443 443 Bei €@© G
Forwarding)
Tlopt Tovrrephir App 192.168.1.195 2222 2222 Bci €@© Go
UPnP —
PostgreSQL 192.168.1.195 5432 5432 Bci @ G

DMZ

Pucynox 3.8 — Hactpoiiku poyrepa Archer C64.
Ilepeaagpecauis SSH-nopris

HanamroBano Tak, 1o BCi 30BHIIIHI 3alUTH Ha MOpT 2332 aBTOMAaTUYHO

IIEPEHAIPABISIIOTECS HA JoKanpHMM mnopT 2332 Ha mnpuctpoi 3 [P-ampecoro

192.168.1.195.
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[le mae MOXKIMBICTD MITKJIFOYUTHUCS 10 CepBeEpa 3 OY/Ib-sIKOi TOUKH CBITY 4epe3
SSH-3'ennanns. Takuit miaxig A03BOJSE BUIIAJICHO aJIMIHICTpYBaTH CepBeEp,

BHKOHYBATU KOMaHIH, OHOBJIIOBATU KOHTCﬁHCpI/I TOIIO.

ITopt SSH BcTanoBnenwuit Ha 2332 - HeCTaHAAPTHUH, 1100 3MEHIITUTH KITBKICTh

0oT-arax.
Iepeaapecanis HTTP-nopris

Jlns miaTpuMku 3BuyaiiHoro HesammdpoBanoro HTTP-3'ennands 103BojIeHO
NIEpEeHAIPaBIISITH 30BHIIIHI 3anuTH Ha NopT 80 Ha BHyTpimHiKA mopT 80 Ha cepBepi

192.168.1.195.

Ile ™moxke OyTH KOpPHUCHO JUIsi TIOYaTKOBOI'O TECTYBaHHA cepBicy abo

aBromaTu4Horo nepenanpasieHds Ha HTTPS uepes Nginx.
Ilepenanpasiienns Ha nopt HTTPS

Becsb Tpadik Ha nopt 443 (30BHILIHIN) IEpEeHATIPABISETHCS Ha BHYTPILIHINA IOPT

443 cepsepa.

e miarpumye Oe3neuni HTTPS-3'ennanns - 3aBasku BUKOpHCTaHHIO SSL-
ceprudikariB (uepe3 Cloudflare abo Let's Encrypt), cepBep npuitmae tpadik uepes

3ar(poBaHUid TPOTOKOJ, IO € BAXKIMBUM JIJIs1 O€3MEKH KOPUCTYBaYIB.
IlepenanpasiieHHs nopriB goaartkis (Spring Boot)

[Topt 2222 BupaineHo okpemo 1jsi poOoTu mporpamu Spring Boot, sika

obcimyropye REST API.

Bci 3anuTu, anpecoBani Ha mopT 2222 3 iHTEPHETY, MEPECHANPABISAIOTHCS HA
BHYTpIiIIHIN opT 2222 cepBepa. Lleit mopT TakokK CIyKUTh BHYTPIIIHIM iHTEpdericom,
uist akoro NgInX BUCTYNAE MPOKCI-CEPBEPOM NpH 0OpOOIll 3amuTIB 10 JTOMEHY

babakdriver.xyz.

Ilepenanpasienns noptiB PostgreSQL
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[Topr 5432 BiakpuTuil [JIs 30BHIMIHBOTO MIAKIIOYEHHS 10 Oa3W JaHUX

PostgreSQL, sika Takok po3ropHyTa Ha CEPBEPI.

Lle mo3BOJIsIE JETKO IMiAKIIOYATUCS 10 0a3u JaHUX 3a JOIIOMOTOI0 rpadidHOTO
KJIIEHTa, Takoro sk pgAdmin, 3 Oyab-SKOTrO MPHUCTPOIO - TEperisaaaTv aHi,

penaryBaTy TaOJIuIll, CTBOPIOBATH 3alIUTH a00 pe3epBHI KOii.
3arajbHe NpU3HAYEHHS MapaMeTpiB
i 'aTh MepegaHuX MOPTIB TO3BOJITIOTH

= aamiHicTpyBaHHS (uepe3 SSH)
= Jloctym no
*  MIAKIIOYEHHS 10 0a3u JaHuX

=  MOXKJIMBICTB 3aIlyCKaTu py4H1 Tectu adbo BusHauatu HTTP-napamerpu.

Takuil miaxiag A03BOJSIE MEPETBOPUTH 3BUYAMHUIN JIOMAIIHIM KOMI'IOTEp Ha
MOBHOIIHHUY BiJIAJICHUN cepBep, 110 00CTyroBy€e MOOIILHUMN J10AaTOK, 0a3y JaHHUX

Ta API dyepe3 3axuIleHnil TOMEH.

3.5 Peanizanisi M00iTbHOr0 3acTOCYHKY Ha miiatgopmi Android

PeanizyBaBmm API y Spring Boot Ta po3ropHyBIin HOro Ha BJIacCHOMY CepBeEpi,
HACTYITHUM KpPOKOM cTajia po3poOka Android-momatky, 1o 3abesrneduye 3pydyHui
T0CTyn 10 (YHKIIIOHATY CHCTEMH aHamizy moroad B Jjopo3i. JlomaTok Oyio

peaizoBaHo 3 HYJIA 3 BUKOPUCTAHHSIM CYy4aCHOTO TEXHOJIOTTYHOTO CTEKY Ta 010J110TeK.
Apxitektypa: MVVM

MVVM (Model-View-ViewModel) - e nonynspHa apxiTeKTypHa MOJICIb, sIKa
BUKOPUCTOBYETHCS [IJI1 CTBOPEHHSA J0Ope CTPYKTYpOBaHUX, MAaCIITA0OBaHUX 1
tecroBannx Android-momaTkie. Ii OCHOBHA inest MOJsTAE B TOMY, 100 BIAOKPEMHUTH

KOPUCTYBAJIbHUIIBKUN 1HTEpdENC BIJ JIOTIKUA Ta YIPABIIHHS JAHUMH.

Mob6inpHuli  g0oaTOK  peanidye  apxitekrypy MVVM  (Model-View-

ViewModel):
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= Model - po6ora 3 nanumu, API, pero3utopismMu.
= ViewModel - 6i3Hec-J0oriKa, yIpaBIiHHS CTaHAMH, ACHHXPOHHA JIOTIKa.

= View - ekpanu, eneMeHTH iHnTepdeiicy, Jetpack Compose.
SIki 0i01ioTeKN BUKOPUCTOBYIOTHCSI B MIPOEKTI

Jetpack Compose - e cydacHuit AekIapaTuBHUN (HPEHMBOPK IJI CTBOPCHHS

iHTEepdeiicy.

MiHiMyM Koy, MPOCTUH B TMIATPUMIIN, UyJI0BO MMIAXOAUTH JJIs aHIMaIlii,

aJalITUBHUMN OU3alH.

Retrofit - ocHoBauit HTTP-xmienT mist Bukinuky REST API.
IIpocTuii cunTakcuc, iHTerpais 3 Gson, MATPUMKA I ITPOTPaAM.
OkHttp3 - migkmrovaeTses sk TpaHcmopt 10 Retrofit.
[linTprMKa nepexoIuIoBayiB, JOTYBaHHS, TAUMayTIB.

Google Maps SDK i Places API - nns iHTEepakTUBHOIO BUOOpY Miclid,

noOy0BH MapLIpyTy Ta BIAOOpaKeHHs MOTOJHUX MapKepiB.

OdimiitHa, HagiiHa Ta MacmTaboBaHa 010i0Teka KapT 3 MIATPUMKOIO BCIX

HEOOX1THUX (QYHKIIIH.
Kotlin Coroutines - aiis 00poOKH aCHHXPOHHHX 3aITUTIB.

Crporirye po60oTy 3 TOTOKaMH, JI03BOJIIE MAaTH YUCTHH Koy ViewModel.
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CTtpykTypa npoekry

[5] com.radchuk.babakdriver
&) app
App
1 model
consts
SavedStateKeys
ScreenRoutes
1 map
LatLng
(&) request
CityABC
JourneyRequest
2] response
7] weather
JourneyResponse.kt
MapResponse
WeatherAnalysis
o] permissions
LocationPermissionManager
=) screens
Elinfo
B3 untils
MapUtils.kt
B view
BottomBar.kt
Aar
RouteSelection.kt
TopBar.kt
WeatherCard.kt
Weatherinfoltem.kt
InfoScreen kt
inputiocation
AddressinputScreen.kt

MapPickerScreen.kt

Pucynok 3.8 — CTpykTypa MOOLTBHOTO MPOEKTA.

[ journey

i) components
AverangeSpeedsSliderElement.kt
CustomSlider.kt
CustomsSliderElement.kt
DatePickerElement.kt
InputLocation.kt
TimelnputField.kt
TimePickerElement.kt

7 data
Constants
IntermediatePoint
JourneyData
JourneyUiState

& network

ApiService

[E2 repository

JourneyRepository
] view
AddStopButton.kt
DateAndTimeSection.kt
IntermediatePointRow.kt
Deta

LogoAndSettingsSection.kt

B2 viewmodels
JourneyRequestBuilder
JourneyViewModelFactory

JourneyScreen.kt
settings

SettingsScreen .kt




[Ipoexkt Mae nobpe opraHizoBaHy, OaraTopiBHEBY CTPYKTYpY, IO BIiJIMOBiJa€

MPUHITUTIAM YHCTOI apXiTEKTYPH.
com.radchuk.babakdriver — ocHOBHHII TaKeT 3aCTOCYHKA
Package - app
= App.kt — craproBa TouKa H0AATKY, iHiIllaTi3allis HaBIramii.
Package - model
Package - consts
O 30epiratoTbes KiIrodl At SavedState, Ha3BU eKpaHiB.
Package - request
0 DTO-kmacu ns 3anuty: JourneyRequest, CityABC.
Package - response

O BigmoBial Big cepBepa (JourneyResponse, WeatherAnalysis,

MapResponse).
Package - map
O LatLng i moB'sa3aHi KOOpAMHATHI CTPYKTYpPH.
Package - screens
Package - inputlocation

0 AddressinputScreen.kt — py4He BBEJCHHSI TOYKH MApIIPYTY.

o0 MapPickerScreen.kt — BuGip Touku Ha Mari uepe3 iHTepderic.
Package - info
0 InfoScreen.kt - expan cTaTuCcTHKHU Ta Pe3yJIbTATIB.

Package - view - komroHeHTH iHTEepdeiicy:
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=  WeatherCard.kt, WeatherInfoltem.kt — BuBig moronu;
=  MapView.kt, Markers.kt — kapra ¥ moroaai Mmapkepu;
= BottomBar.kt, TopBar.kt — naBirariiini enemMeHTH;

= RouteSelection.kt — expan BuOOpy Mapmipyry.

Package — utils

0 MapUtils.kt — momomixkui PpyHKIIT 111 KapTH (MapKepiB, LIEHTPIB,

MapHIpyTiB).
Package - permissions

0 LocationPermissionManager.kt — Jorika 3anuTy J03BOJYy Ha

reO0JIOKAIIIIo.
Package - journey
O Peanizye ocHOBHUII ciieHapiii moi3aku Ta iHTerpaito 3 APL.
Package - components - Ul-koMmoneHTH:

= AverageSpeedSliderElement.kt
= FrequencySliderElement.kt

= DatePickerElement.kt

= TimePickerElement.kt

= InputLocation.kt
Bci 111 koMnoHeHTH afganTuBHI, BUKOoHaH1 yepe3 Jetpack Compose.
Package - data

o JourneyData.kt, IntermediatePoint.kt, JourneyUlState.kt —

BHYTPIILIHI CTPYKTYpH 3 JaHUMU MapuipyTy, ctaHom Ul
Package - network
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o ApiService.kt — Retrofit API inTepdeiic.
0 NetworkModule.kt — koudiryparmis Retrofit + OkHttp.

Package - repository
0 JourneyRepository.kt — kiac ajist OTpMyBaHHS JaHHUX 3 3AITUTY
Package - viewmodels

o0 JourneyViewModel .kt — ocrnoBna ViewModel:
® Kepye BCIEIO JIOTIKOIO MapIIPYTY;
e 30cpirae cTaH;
e pukiukae API;
® 00po0IIsi€ BIMIOBIII.
0 JourneyRequestBuilder.kt - mooymoBa JourneyRequest i3 Ul-
TaHUX.
o0 JourneyViewModelFactory.kt - habpuxka.

0 JourneyScreen.kt - romoBHHIA eKpaH TOOYIOBH MapIIpyTy.
Package - settings

e SettingsScreen.kt — nHanamTyBaHHs KOpHCTyBada (MOXKIIUBO, BKJI/BUKII

MOTr0JId, MOBH, BUTJIATY ).
Package - ui.theme

o @aitn MainActivity.kt — BxigHa Touka Android-3acTOCyHKY, XOCT

Composable-expanis, HaBiraris.
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4 BITPOBA/I’KEHHA CUCTEMH

4.1 TecryBaHHH CHUCTEeMH

[Ticas 3aBepiieHHs po3pOOKM MOOUIBHOIO JOJATKy Ta CepBepa BaKJIUBUM
KPOKOM CTajJ0 TECTyBaHHS BCi€i CHCTEMH B YMOBAaX, HAOJIMKEHUX /10 PEabHHX.

Mertoro nux TectiB 0yJio
[TepeBipka cTablILHOCTI Ta MPOAYKTUBHOCTI MOO1IBHOTO KIIEHTA.
[TepeBipka 0OpOOKHU 3aMUTIB CEPBEPOM.

IlepexkoHaTtucsa, 1O pO3paxyHKU MApPLUIPYTy Ta MOTOJHUX JAHUX €

IIpaBUJIbHUMU.

[TepeBipuTu poOOTY CHCTEMH y 3MIHHUX YMOBAX: P13H1 JIaH1, KIJIbKa OJHOYACHUX

KOPHUCTYBauiB, 3aTPUMKH B MEPEXKI1 TOIIIO.
Tunu npoBeIeHUX TECTIB
1. ®yHKIIOHAJILHI TeCTH
Merta: nepexkoHaTucs, 110 CUCTEMA MPAIIOE BIAMOBITHO 0 BUMOT KOPUCTYBaya.

[Ilo rectyBanocs:
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e BgeneHHs MoYaTKOBOI Ta KIHIIEBOi TOYOK MapIIpyTy.

e JlonaBaHHS MPOMINKHHUX 3YTTHHOK.

e Bubip gatu Ta yacy noi3aKu.

e 3MiHA CepeIHbhOI MBUIKOCTI.

e BcraHoBneHHS 1HTepBaIy nepeBipku moroau (koxHi 10-50 km).

e OtpuMaHHS KOPEKTHOT BIAMOBI/II BiJl cepBepa: MapuipyT + MOTOAHI JIaHi.
e BinoOpaxxenns iHdopmarllii Ha KapTi.

e BinoOpaxeHHsI CTATUCTHUKH TTOTOU y BUTJISA1 TaOJIHIII.
PesynbTat: Bci pyHKLIT MPaIoloTh CTaOLIBHO, K 1 04IKYBaJIOCS.
2. InTerpauiiini TecTu
Mera: mpoTecTyBaTH B3aEMO/III0 MK KITIEHTOM 1 CEPBEPOM.
byio nporecroBaHo :

e [ligkmroueHHs 0 cepBepa 3a qonomororo Retrofit.
e Jloctyn 5o cepepa yepe3 HTTPS gomen babakdriver.xyz.
e Bianoriai Ha 3anmuTy Big Android mogatky (ko 200, Tio JSON).

e KopekTHuii anani3 Bianosiai B JourneyResponse.
TecToBi clieHapii:

e 3anut 0e3 3yNHHOK.
® 3amnuT 3 JICKIJIbKOMa 3yITHHKAMH.
e 3anuT 3 MalOyTHKOIO Ta MMOTOYHOIO AATOIO.

e 3wmina iHTepBaiy noroau (10, 20, 50 km).

PesyabTaT: IHuTerpaniga Android < Spring Boot mparmioe
HapmiriHo. He 6yisio 3adikcoBaHO xoxzHux JSON nmoMuJsiok abo

360iB.

3. Ctpec-TecT
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Mera: iepeBipuTH OBEIIHKY CUCTEMH TIi1 HABAaHTAXKCHHSIM.

Sk TCCTYBAJIOCA

e 3anyuieHo 4 emynaropu Android.

e OpHouacHO OyJi0 3alyIIEHO TPU IMAapajelibHI 3alUTH Ha TOO0YIOBY

MapIipyTy.

e MOHITOPUHT CUCTEMH 31HCHIOBABCS Yepe3 htop.

PesynbraTu:

Pucynox 4.1 — Harpyska cepBepa mij yac TECTiB

PID CPU% MEM% Komannma

1743 40.2% 4.5% java -jar /app.jar
1704 22.1% 4.5% java -jar /app.jar
1705 4.0% 4.5% java -jar /app.jar
1717 4.5% 4.5% java -jar /app.jar
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1723

3.0% 1.0%

postgres: postgres

weather_route_analysis_v2

Onuc HaBaHTaKECHHS :

Spring-nomnatok /app.jar (PID 1743, 1704, 1705, 1717):

3arajibHe HAaBaHTAXXEHHS Ha rpouecop: ~71%.

3aranbHe BUKOPUCTAHHS ONepaTuBHOL mam'siTi: ~18%.

4 aKTUBHHX CK3CMILIPU € OCHOBHUM JKCPCJIOM HABAHTAKCHHA Ha

cucteMy(oHOYaCHO OyII0 i’ €THAHO 4 KITIEHTA).

PostgreSQL (PID 1723):

e OIIEPATHUBHA ITAM'ATD: ~1%.

CPU: ~3%.

HapanTaxkeHHst HU3bKe, 110 BIAMOBIAa€ HOPMaJIbHIM poOOTI 6a3u JaHUX.

Cucrema npairoe cTablIbHO, OCHOBHE HABAHTAKEHHA CTBOPIOE Spring-10JaToOK.

Yac Biaryky API: B cepenabomy 350-450 mc

CepBep HE BUCIB, HE 3aBHCaB 1 HE BUaBaB TTOMHJIOK.

4. TecTyBaHHS KOPUCTYBALLKOrO iHTepdeiicy

Mera: nepeBIpuTH 3pYUHICTb 1 TOUHICTH IHTEpPECy.

[Ilo TecTyBanocs:

ApanTanis 10 pi3HUX €KpaHIB.
Bino6pakeHHs ykpaiHCbKO1 MOBH.

Po6ota kypcopiB (LIBUIKICTb, IHTEPBA).

Bubip natu ta yacy.

Bino6paxxennst mapuipyty Ha kapti Google.

BinoOpaxeHHsI TOTOHUX MapKepiB.

BinoOpaxeHHs 1eTaJIbHOT CTATUCTUKH Y BUTJISII1 TaOJIHIII.
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Pesynbrar: UX nmpaxtuununit, Ul yntaGenbHMiA, KOMIOHEHTH TPALIOIOTh.
5. Bagignanig nanux

Mera: iepeBipuTH, SIK CUCTEMA pearye Ha HeTpaBUiIbHI 200 HETIOBHI JIaHi.
[Tpuknaan mepeBipok:

e [lopoxHi MOJIST MapIIpyTYy.
e He BKka3zaHa MIBUJIKICTb.
e binbin paHHs gaTta.

e HaamipHa KUIbKICTh IyHKTIB (>50).
OuikyBaHi pe3yJbTaTH:

e KopuctyBauesi OyJie NOKa3aHO MOBIAOMIIEHHS PO MOMUIIKY.
® 3anuT HE BIANPABIICHO.

e ViewModel 650kye mito.

Pesynbrar: Bamiganis npaiitoe, KOpucTyBad HE MOXKE BIANPABUTH HEKOPEKTHHIMA

3aIMT.
6. TecryBaHHs 103B0.IIB

Merta: nepeBipuTH, YU MPABWIBHO MPalIOIOTh aBTOPHU3AIlll TeoJIOKAlllli B

CUCTEMI.
Kowmmnonent: LocationPermissionManager.kt
Tecr:

e [louaTkoBa BiMOBa KOPHUCTyBaya.
e HoBul 3anur.
e J[o3BiT HamaHO - KOPEKTHE BIIOOpaKEHHS KapTH 3 TMOTOYHUM

ITOJIOKCHHSM.

PesynpraT: Jlorika J03BOJIIB MpaItO€e BiAMOBIAHO 10 pekoMeHaiiii Android.
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Bci ocHOBHI eramu TecTyBaHHS IOKa3ajiu, IO CHUCTEMa MPAIO€ CTaOlIbHO,
IIBUJIKO 1 HAJIHHO, SK B JIOKAJIBHUX yMOBax, TakK 1 IMPH BIJAJICHOMY ITIKIIOUYEHHI.
Bynu mportecToBaHi BCi OCHOBHI ClI€Hapii, BKIIOYAI0UYM BapiaHTH 3 HABAaHTAKEHHSM,
HEKOPEKTHHUM BBEJICHHSM 1 BIJICYTHICTIO JTO3BOJIB. 3aBIsSKH BUKOpHUCTaHHIO MV VM,
Jetpack Compose, Retrofit, Docker Ta Spring Boot, cuctema ineansHO TiAXOAUTH IS

PO3ropTaHHs y BUPOOHUIITBI Ta MOAAIBIIOT0 MacIITa0yBaHHS.

4.2 AmnaparHi Ta TeXHi4Hi pecypcu

Po3pobena cuctema CKIagaeTbes 3 ABOX OCHOBHUX €JIEMEHTIB:
e Kienrchka yactuHa - Android-gomaTok, M0 3amycKaeThCs Ha
MOO1UJIBHOMY MPUCTPOI KOPUCTyBaya.

e C(CepBepHa yactuHa - 1€ BeO-cepBep 3 API, 6a3010 maHuX Ta JIOTIKOIO

00pOOKHM MapIIPYTIB Ta MOTOJTHUX YMOB.

Jist  cTabuibHOI poOOTM CcHCTEMH HEOOXIAHO BpaxOBYBaTM BHUMOTU [0

amapaTHOTO Ta MPOTPAMHOT0 3a0e3MeYEHHS.
KuienTcbka yactuna (moxarok aist Android)

Mo06inpHuI J10JaTOK peaizoBaHuid 3 BuKopucTaHHsIM Jetpack Compose,

Google Maps, Places API, Tomy BuMarae neBHUX pecypciB MPUCTPOIO.

IMapamerp MinimagabHe 3HaueHHs1 | PekomeHnaoBaHe

SHAYCHHHA

OnepariiiHa cucrema Android 8.0 (API 26) Android 12 (API 31) a6o

BHIIIC
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OnepaTuBHA NTaM'sATh

2Tb

4 I'b abo Oubple

[Ipouecop (CPU)

ARM Cortex-A53 a0o

ARM Cortex-A75 abo

cepsiciB Google

0 110HU Snapdragon 7xx
IaTepueT 3G/4G LTE Wi-Fi a6o 4G LTE
Jlucrei 5« HD (720p) 6» FHD (1080p)
Cepgicu Google [ToBHa niarpumka | [ToBHa MiATpUMKA

cepsiciB Google

CepsepHna yactuna (Spring Boot + PostgreSQL)

JIsist 3pydHOCTI OOCIyrOoBYBaHHSI CEpBEp pPO3rOpHYTO Ha jaoMaimiHbomy [IK

Lenovo ThinkCentre, sikuii Ji€e SK IMOBHOIIIHHE XOCTHHTOBE pIIIeHHA (ITO10HO 10

VPS).

XapakTepUCTUKHU PEATTLHOTO CEpBEpA:

o~ W Do

OnepatuBHa nam’sth: 8 I'b
[Ipuctpiii 30epiranns ganux: 128 I'b SSD
[Tnatdopma: Ubuntu Server 24.04.2 LTS

ITporecop: Intel 15-7500T (4 siapa, mo 3,3 I'T')

Mepexese niakmtoueHHs: Ethernet + 6ina [P-anpeca

MiHimMaJjibHA Ta peKOMEH/10BaHa KOH(irypaiisi cepsepa :

[Tapamerp

MiHiMaJIbHE 3HAUYEHHSI

PexomenoBane

3HAa4YCHHA

OnepariitHa cucrema

Ubuntu Server 20.04 LTS

Ubuntu Server 22.04 LTS
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ITporecop (CPU) 2 aapamno 2,0 [T 4 sapa mo 2,5-3,0 I'T'1y

OneparuBHa aM'sITh 41b 8 I'b abo OinbIIe

Kopcrkuin nuck SSD/HDD 50 I'b SSD 200+ I'b

BukopucToByBaHe mporpamMHe 3ade3nev4eHHsI

Ha cepgepi :

Java 17 (OpenJDK) - mns 3amycky Spring Boot qonatky.
Spring Boot - ¢ppeiimBopk tst ctBopernst REST API.
PostgreSQL 15 - 6a3a ganux.

Docker / Docker Compose - mist 13051511111 cepBiciB.
Nginx - gt HTTPS 1 mpoxkci 3anuTiB.

Cloudflare DNS - ms SSL.

htop - MOHITOPUHT HaBaHTAXXCHHS B PeabHOMY Yaci.

PgAdmMIN - Bijy1aicHe yrpaBiliHHA 0a3aMu TaHUX.

HoctynHo nns Android:

Jetpack Compose, Navigation
Retrofit + OkHttp

Google Maps SDK

Places API

Mopens nepernsiny + StateFlow

Marepian 3 KOMIIOHEHTIB 1IHTep(eiicy KopucTyBaya

J171s1 TOBHOIIIHHOT pOOOTH CUCTEMH MTOTPIOHO JIMIIIE:

byne-sxkuit Android npuctpiii 3 marpumkoro Google Maps ;
[1K abo cepBep 3 MiHIMaJIBHUMU pecypcaMu (HaBITh JOMAIIHI KOMIT'IOTED) ;

cTabiapHe IHTepHeT-3'eqHaHH 3 611010 IP-aapecoro a6o DNS-mipoxci;
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e 3HanHsg Docker Ta Linux myis1 kepyBaHHS c€pBEpOM.

3aBISKH TPOCTOTI apXITEKTypH, BCS CHCTEMa MOXKE IpaIfoBaTH HaBiTh Ha

JIOKaJIbHOMY cepBepi 6e3 BTpaTh MPOAYKTUBHOCTI.

4.3

Onuc podoTn nporpamMu

[Iporpamue 3abe3nedyeHHs cuctemu aHamizy morogu BabakDriver- e

MOOUTRHUN JoaaTok st Android, sxuil 03BOJIIE KOPUCTYBAdeBl MOOYIyBaTH

MapHipyT MOJOPOXKI, BKA3aTH MIBUAKICTb, 3yIIMHKH, AaTy BIAMPABICHHS Ta OTPUMATU

aHai3 MOroJid B TOYKaX MapumipyTy. Jlomatok mpairoe B 1HTerparii 3 BIaCHUM

cepBepoM Spring Boot, skuii posropraerscs yepe3 Docker B momarHii Mepexi.

3arajbHa Jiorika poooTu

1
2
3.
4

KopucryBau 3anyckae Android qonarox.
BBoauTh mapamMeTpu 1S TIOT3/KH.
3anuT BianpasiseThes Ha cepep mo HTTPS.
Cepgep 00po0OJIsi€e 3amuT:
® BH3HAYAE MAPIIPYT;
® po30MBa€ HOTro Ha KOHTPOJIbHI MyHKTH;
® oTpuMye nporuo3 norojau yepe3 OpenWeatherMap API;
® OI[IHIOE MOTOAHI PU3UKH.
CepBep HajCHIIA€ BIIMOBIIb KIIEHTY.

Kiient Bimobpaxkae
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® KapTy 3 MaplIPyTOM 1 OTOJHUMH MapKepaMmH;

® TaOJUIIIO MOIOJJHUX IaHHUX Ta 3BEJIEHY CTATHCTHKY.
BBeneHHs napamMeTpiB MapuipyTy
Ha ronoBHOMY ekpaHi KOpUCTYyBa4 BBOAUTD

[TogaTkoBUT MyHKT (aBTO3aMOBHEHHS a00 BUOIp Ha KapTi).
. ITpomixHi 3ynuHKH (13 3a3HAYCHHSIM TPUBAIOCTI IepeOyBaHHsA).

. Kinnesuii myHKT MapuipyTy.

1.
2
3
4. JlaTy 1 4ac moyaTKy MOJOPOXKI.
5. CepenHs mBUAKICTH (Kypcop).
6

. InTepBan nepeBipku noroau (Hanpukmia, KoxHi 30 km).
Peanizamis B Takux ¢ainax:

e InputLocation.kt, AddressInputScreen.kt, FrequencySliderElement.kt,
TimePickerElement.kt.

e JourneyViewModel kt 36upae nani Ta renepye JourneyRequest.
BinnpasieHHs 3anMTy Ha cepBep
[Ipu HaTuckaHHI Ha kHONKY [loyaTn Noi3AKy :

e [IpoBoauTh BadiAallio JaHUX.
e Jlonatok renepye POST-3anut tuny /api/analysis/trip.
e BuxkopucroByetbes Retrofit + OkHttp + mignporpamu.

e 3anut mupyeThes 1 BiAMpaBIseTbes yepe3 AoMmeH https://babakdriver.xyz.
Jlani 3anUTy BKJIIOYAIOTh B ceOE :

e startPoint, endPoint, 3ynuaku

e avgSpeed, weatherChecklInterval, startTime
OTpuMaHHs Ta aHAJII3 BiANOBIAi

Honatok orpumye BianoBiaes y popmati JSON uepes Retrofit.
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Biamosige MiCTUTE

MapuipyT Ha kapti (MapResponse)

Ta6muiro meteoctaniiiii (WeatherMarker)

Hetanbhi 3HaueHHs noroau (WeatherAnalysis)

3BeieHy TaOuuIIo (cepeaHi/MiHIMalbHI/MaKCUMaJIbH1 3HAYEHHS).
AHai3 peanizoBaHo y dopmari :

e JourneyResponse.kt

e \WeatherAnalysis.kt
BigoOpaskeHHs1 KApTH 3 NOTOAHUMH MapKepaMu
Koopaunatu Ta norojiHi 1ani nepeaaroTbes Jo :

e MapView.kt - BimoOpakeHHsT MapIIpyTYy.

o Markers.kt - ManroBaHHSI METEOPOJIOTIYHIX TOYOK.
Kosxen mapkep BijoOpaxkae

e Yac npuOyTTS B TOUKY.
e Temneparypa, XMapHICTb, BITEp.

e (raryc norojau.

SIK1o pu3MK BUCOKHM, Mapkep MOe OyTH IMiJICBIYeHU YEPBOHUM KOJIHOPOM.
JKoBTuii KOJIIp NOKA3yETHCS PO MOMKIMBI pU3UKU. 3EICHHUM KOJIIp MapKeTa Oe3neyHa

TOroja.
BigoOpakenHsi Tab0iMui MOroJHUX YMOB
Tabnuis BimoOpakaeThes M1l Maroro:
CraTucTtuka 3a BeCb MapuipyT :

e Temmeparypa

e Bitep
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Bosoricth

Hamnpsmoxk BiTpy

XMapHICTb

Bumnmicts.
Tabnui MICTUTh CepeiHi, MiHIMaJIbHI Ta MAaKCUMaJIbHI 3HAYEHHS.
KomnonenTu:

e \WeatherCard.kt, WeatherInfoltem.kt, InfoScreen.kt

Mo06iIbHMI AOJATOK MOBHICTIO aBTOMATH3y€ MPOLEC TUTAHYBAHHS TMOI3JIKH 3
ypaxyBaHHSAM NOTOJAHUX YMOB. Bcee, 1110 moTpiOHO 3p0OUTH KOPUCTYBAUEBI - 116 BBECTH

MapupyT. Joxgatok

® Oyaye MapuipyT

® BPAXOBYE 3yNMUHKHU Ta MIBUAKICTH PyXy

® OTpHUMYE MPOTHO3 NOr0JIM Ha Yac NPUOYTTS B KOXKHY TOUKY
® aHai3ye MOTEHLIKHI MOTOIHI PU3UKH,

® BIJ0OpaXkarouu BCe 1€ HA KapTl Ta B TaOJIUIIL.

3aBasiku cywacHid apxitektypi (MVVM), Jetpack Compose Ta iHTerpamii 3
cepBepoM 3a onomororo Retrofit, cucrema npaiftoe mBuIKo, CTabUIBHO Ta 3pYYHO.
4.4 T'padivyne npeacraBjIeHHS T0JATKY

1106 kpariie MOSICHUTH, SIK TPAIIOE CHCTEMa, BapTO MPEICTABUTH ii Bi3yalibHE
NIPE/ICTABICHHS, SIKE€ B1I0Opa)kae HE TUIbKUA 1HTepdeic NoAaTKy, aje M JOTIKY
B3a€MO/IiT KOpUCTYyBaya 3 (DyHKI[IOHAJIOM - BiJl BBE€JICHHSI JaHUX 10 aHaJ13y MOTOH B

TOYKAX MapIIpyTy.
InTepdeiic kopucryBaya
Ha 300paskeHHsIX HUXK4Ye MMOKa3aHl OCHOBHI €KpaHU J0JATKY:

e [EKpaH BBEICHHS JaHUX MapUIPYTy
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KopuctyBad BBOIUTH MYHKT BiMPaBJICHHS, 3yIUHKH, ITYHKT TPUOYTTS,
obupae dac/gaTy BIANPABICHHS, CEPEIHIO IIBHAKICTH Ta 1HTEPBAJ
nepeipku noroau (20, 30, 50 km).

e ABTOJIONIOBHEHHS aapecH 3 iHTerpaiiero Google Places API
JlomaTtok 103BOJISIE JIETKO 3HAWTH 1 BHOpaTH TOYKY Ha KapTi abo 3a
JOTIOMOTO0 TEKCTOBOTO TOIITYKY.

e Kapra MapuipyTy 3 MOrOJHUMH MapKepamu
Ha mapiipyTi po3MiliieH1 Tpu KOJIbOPOBI MapKEPH:

O 3eseHHil - HOpMaJIbHI ITOTOJIHI YMOBH
O JKoBtuii - cepeniHiii pU3UK
O UYepBoHuili - TMOTEHIIHHO HeOE3MEYHI TMOroJiHi  yYMOBHU
(HanmpuKJIaJ, AOIL, CUILHUM BITEP)
e BikHO 3 iH(hOpMaIIi€O TPO MOTOLY
[Ipy HaTuckaHHI Ha Mapkep 3'SBISETbCA CIUIMBAIOYE BIKHO 3
1H(pOopMaIli€ro:
O Temmeparypa
XMapHICThb
MIBUJKICTH BITPY
BOJIOTICTh

HaIpPsIMOK BITPY

0O O O O O

MIOPUBH BITPY
O MPOTHO3 BUAUMOCTI
e ExpaH CTaTUCTHKHU MOTOIU
BinoOpaxae cepente, MiHIMaJIbHE Ta MAaKCHMaJIbHE 3HAYCHHSI ITOT'OTHUX
YMOB Ha BChOMY MapIipyTi.
Takox BioOpakaroThCs arperoBaHi KoeirieHTH:
O besneka: piBeHb 0e3neku MapuipyTy (Hanpukiai, 40%)
0 Komdoprt: piBeHb KOMDOPTHOCTI MOTOJHUX YMOB (HAMPHUKIIA,
50%)
81



3o00paskeHHs1 mporpamu

2570 ® ® &

Friday

Where do you want to go?

QO Leaving from...

+ Add a stop
© Heading to...

E Today ® Now

Frequency of weather

measurement
— o

Average speed 80 KM/I'OJ.'I

=

Pucynok 4.2 — I'onoBHUI €KpaH
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Res0

4 15 Kopnyc Hy6in ® o

HYBIMN Ykpainu kopnyc N2 15, Kyiv, Ukraine
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Pucynox 4.4 — BBeneHHs Miclisi 3a IOTTIOMOTOI0 3HAXOPKCHHS Ha KapTi
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3000 0 ® & - R®sA0

Where do you want to go?

HYBIl Ykpainu kopnyc N2 15, Kyiv,
Ukraine

syn. Monbos.a, 5a, PisHe, Rivne

o Oblast, Ukraine

hr 0 min [}

+ Add a stop

Byn. Kotnapeecbkoro, 53, CapHu,

© Rivne Oblast, Ukraine

Bl Today ®© Now

Frequency of weather
measurement

Average speed

Pucynok 4.5 — 3anoBHEHHS BCIX JaHUX JJIs MOJOPOKI

30106 O - Nes0
c HYBIl Ykpainu kopnyc N2 15, Kyiv,
Ukraine
Byn. NMonbos.a, 5a, PieHe, Rivne
Oblast, Ukraine
Byn. Kotnapescbkoro, 53, CapHu,
Rivne Oblast, Ukraine

Ukrai

4h 42m (427.90 km) Allinfo A

Pucynok 4.6 — Pe3ynpTaT nogopoxi



3019089 - R®s0

° HYBIM Ykpainu kopnyc N2 15, Kyiv,
Ukraine

Byn. NMonboea, 5a, PisHe, Rivne
Oblast, Ukraine
Byn. Kotnapescbkoro, 53, CapHu,
Rivne Oblast, Ukraine

19:42

m Weather: Clouds

m Temperature: 4.14°C

m Humidity: 67%

m Wind speed: 0.97m/s

m Cloudiness: 74%

m Average visibility: 10000m
= Gust of wind: 0.99m/s

d =
4h 42m (427.90 km)

B ) <

Pucynok 4.7 — Ilepersnsan noroau 3a JOMOMOKO MapKepa

Statistic

Comfort: 50%

4h 42m 427.90 km

Temperature

Cloudiness

Wind Speed 2.19 m/

Humidity

Visibility 10000.0 m 10000 m 10000 m
Wind Gust 2.96 m/s 6.91 m/s

Wind Degree

Pucynox 4.8 — Binizauis 1aHUX y TaOJIMYHOMY BUTJISAII



BUCHOBKH

Y nmpormeci BHUKOHaHHS JAWIJIOMHOTO TpOekTy Ha Temy «[Iporpamue
3a0€3MeUeHHs] CUCTEMH aHalli3y MOTOJY Ha MapuIpyTi» OyJO MOBHICTIO peajli30BaHO
GyHKIIOHATPHUN ~ KOMIUIEKC, SKHW  JIO3BOJISIE  KOPUCTYBayeBl  3/1ACHIOBATH
IUTAHYBaHHS TIOJIOPO’KEH 3 ypaxyBaHHSIM MOTOJJHUX YMOB y peaibHOMY 4aci. Cucrema
€ TMPaKTUYHUM TPHUKIATOM Cy4aCHOTO 3aCTOCYBaHHS 1H(POPMAIIMHUX TEXHOJIOTIN y
MOBCSAKICHHOMY JKHMTTi, @ TaKOX JEMOHCTPYE €(PEKTUBHICTb aApXITEKTypH KIIE€HT-

cepBep y MOOUIBHHUX PIIICHHSIX.

['os10BHOIO METOIO MPOEKTY OYyJI0 cTBOpUTH 3pyuHUd Android-3acTOCYHOK, 1110
JI03BOJISIE BBOJUTU MapUIPyT MOAOPOXKI, BKIIOYAIOUM MOYATKOBY M KIHIEBY TOUKH,
MPOMIXKHI 3YNHUHKH, CEPEIHIO0 IIBUIKICTb PYyXy, IHTEpBall TMEPEBIPKU TOTOAU Ta
naty/dac Buizgy. OCHOBHa iies mossrajga B TOMY, 00 HaJaTH KOPHCTYyBauyeBi
MaKCUMaJIbHO PEJICBAaHTHY W aKTyajdbHy 1H(GOpPMAIII0 MPO MOTOAHI YMOBH B THX
TOYKaX MaplIpyTy, € BiH, 3TAHO 3 po3paxyHKamu, nepeOyBaTuMe y IEBHU MOMEHT
yacy. TakuM 4MHOM, cUcTeMa 3a0e3Meuye He JTUIIE 3pYUYHICTh, a i MABUIICHHS PiBHS

O€3MeKH TO0i13/10K, 3BaKAt0YX Ha MOT0JIHI PU3UKH.

Jnia peanizaiii 11boro QyHKIIOHATY OYyJIO0 CTBOPEHO MOOLIBHHI 3aCTOCYHOK 3

iHTepdeiicom Ha ocHoBl Jetpack Compose. 3aBasiku BUKOPUCTAHHIO apXITEKTYPHOTO
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natepay MVVM (Model-View-ViewModel), 1ogatok Mae 4YiTKy CTPYKTYypOBaHY
JIOTIKY, 3a0e3neuye 30epeKeHHsI CTaHIB MK eKpaHaMH, aCHHXPOHHY 00pOOKY JaHUX 1
mBUAKY B3aemomito 3 API. B3aemonis 3 kapramu peanmizoBana yepe3 Google Maps
SDK Ta Places API, mo 3aGe3nedye TOYHICTh re00Kallii, aBTO3aIIOBHEHHS aJipec 1

3py4YHU BHOIp MICIEIIOTIOKECHHS.

31 ctoponu cepBepy Oyio peanizoBano REST API na 6a3i Spring Boot Ta Kotlin,
o oOpoOsie 3amUTH BiA KJIIEHTA, PO3PAaxOBY€E MPOTHO30BAHUN yac MPHUOYTTS A0
KOHTPOJIbHUX TOYOK, oTpuMye morogHi naHi 3 OpenWeatherMap API, ananizye
noroAHi pusukd Ta Qopmye BianoBiab y ¢opmari JSON. CepBepHa yacTuHA
posropuyTta y Docker-koHTeliHepax 1 BKitouae okpemuit konteiHep 3 PostgreSQL mis
30epiranHs Ta 00poOku nanux. Jlns wmapmpytusanii Tpadiky Ta Oe3rnedHoro
3’eqHaHHs Oyno BukopuctaHo Nginx pazom 13 Cloudflare 1 Bmacaum nomenom. Lle
pILIEHHSI TO3BOJISE HE JIMIIE 3a0e3neunT 0e3neky Ta ctadbuibHicTh podotn API, a it

NIATPUMYBAaTH THYYKE MaclITa0yBaHHS y MallOyTHbOMY.

Oco06suBy yBary B poOOTi OyJIO MPUITICHO TPAKTUYHOMY JI0CB1Ty pO3rOPTaHHS
CEpBEPHOI 1HGPACTPYKTYPH B YMOBAX JOMAIIHHOI MEpEXi. 3aMiCTh TOTOBOro VPS-
piieHHs 0yJi0 00paHo IUIAX MOOYI0BU BiacHOTO cepBepa Ha 6a3i [1K 3 Ubuntu Server.
[le no3BoMMIIO HE JUIIE MHOIIE 3aHYPUTHCS B TEMU CUCTEMHOTO aJIMiHICTPYBaHHS,
Docker-opkecrparmii, MepexeBux mnpotokomB 1 NAT-nepeanpecarii, ange W

peaizyBaTu OBHOIIHHY production-cucrteMy, TOCTYMHY 3 OyIb-SIKOT TOYKH CBITY.

VY XoJil TeCTyBaHHA cHCTEMa NPOAEMOHCTpYyBaja cTablibHy poOOTY HaBITh IPU
OJIHOYACHOMY BHKOPHCTaHHI JEKUIbKOMa KII€EHTaMU. 3aBIsSKH BHUKOPHUCTAHHIO
ACMHXPOHHOI OOpOOKM JaHUX 1 MPaBUIIBHIM apXITEKTypi, 4Yac BIAMOBIAlI cepBepa
3aJIMIIABCS TPUHHITHUM, a 3aBaHTaXEHICTh CHCTEMH HE IEPEBHINYBajia JOIMYCTUMI

MEXI.

KinueBuit pe3ynbraT — 1€ BUCOKOSKICHHM MPOrpaMHUN TPOIYKT, [0 Ma€

MPaKTUYHY LHIHHICTh. CucTeMa J03BOJISIE:
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— OyAyBaTu ONTUMAIbHUIM MapIIPYT;

— aHaJII3yBaTH MOr0JJHI YMOBU Ha BCbOMY LIUISIXY;

— HAOYHO O0aYUTH 30HU PU3HUKY;

— MpUAMaTH OOTPYHTOBaHI PIllIEHHS NEpe]] MOi3AKOI0.

Y Mexax mpoekTy Oylio peasi3oBaHO MOBHHUM IUKI PO3POOKH: BiJl aHATI3y
NpEeAMETHOI 00JIacTi, TPOEKTYBAaHHS apxiTeKTypH, crtBopeHHss UML-miarpam 1
MOJIeTIIOBaHHsl 0a3M JaHUX 10 peani3aiii MOOUIBHOTO KIII€HTA, CEpPBEPHOI YaCTHHH,
BIipoBakeHHsI API Ta posropTanHs BracHOro XocTUHIy. Lle cBiiuuTh He nuiie npo
HaOyTI TEXHIYHI HABUYKH, a W NP0 3AATHICTH CAMOCTIHHO OpPraHi3OBYBaTH Ta

peaﬂi3OBYBaTI/I CKJIaIIHi IMPOEKTH IIOBHOI'O ITUKIIY.

Otxe, cTBOpeHE MporpaMHe 3a0e3MedyeHHs MOXKe OyTH BUKOPUCTAHO SIK
MPaKTUYHUI 1HCTPYMEHT JUIsl IIOACHHOTO ITUIAaHYBaHHS TMOI3I0K a0 Ak 0a30BUM
OPUKIAA I TOJAIbIIOr0 BJOCKOHAJIEHHS M PO3IIMPEHHS Y KOMEpIIHHUX abo

I[OCJ]iI[HI/II_[I)KI/IX IIPOEKTAax.
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Kuis-2025

-- CTBOpeHHs 0a3u TaHUX

CREATE DATABASE weather_route_analysis;

-- Bupganenns Ta6J'II/II_IB, SKIIO BOHH BXKE iCHy'I-OTB

DROP TABLE IF EXISTS RouteStops;

DROP TABLE IF EXISTS Stop;

DROP TABLE IF EXISTS CheckpointWeather;

DROP TABLE IF EXISTS Weather;

DROP TABLE IF EXISTS Checkpoint;

DROP TABLE IF EXISTS RouteParams;

DROP TABLE IF EXISTS UserTrip;

DROP TABLE IF EXISTS Trip;

CropiHok 4

Cropinka 1
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DROP TABLE IF EXISTS "User";

DROP TABLE IF EXISTS Role;

-- CtBopennst Tabnuiii Role

CREATE TABLE Role (

role_id SERIAL PRIMARY KEY,

role_name VARCHAR(50) NOT NULL

-- CtBopeHHs Tabmui User

CREATE TABLE "User" (

user_id SERIAL PRIMARY KEY,

name VARCHAR(100) NOT NULL,

email VARCHAR(100) UNIQUE NOT NULL,

role_id INT REFERENCES Role(role_id)

);

-- CtBopenHst Tabnuui Trip

CREATE TABLE Trip (

route_id SERIAL PRIMARY KEY,

start_point VARCHAR(100) NOT NULL,
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end_point VARCHAR(100) NOT NULL

);

-- CtBopenns tabmumi UserTrip

CREATE TABLE UserTrip (

user_id INT REFERENCES "User"(user_id),

route_id INT REFERENCES Trip(route_id),

PRIMARY KEY (user_id, route_id));

-- CtBopenHs Tabauili RouteParams

CREATE TABLE RouteParams (

params_id SERIAL PRIMARY KEY,

avg_speed DOUBLE PRECISION NOT NULL,

check_interval INT NOT NULL,

start_datetime TIMESTAMP NOT NULL,

route_id INT UNIQUE REFERENCES Trip(route_id)

);

-- CtBopenns tabmui Checkpoint

CREATE TABLE Checkpoint (

marker_id SERIAL PRIMARY KEY,
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arrival_time TIMESTAMP NOT NULL,

route_id INT REFERENCES Trip(route_id)

);

-- CtBopeHHs Tabmuii Weather

CREATE TABLE Weather (

weather_id SERIAL PRIMARY KEY,

state VARCHAR(50) NOT NULL,

temperature DOUBLE PRECISION NOT NULL,

description VARCHAR(255));

-- CtBopenns tabnuui CheckpointWeather

CREATE TABLE CheckpointWeather (

marker_id INT REFERENCES Checkpoint(marker_id),

weather_id INT REFERENCES Weather(weather_id),

PRIMARY KEY (marker_id, weather

_id)

);

-- CtBOpeHHst Tabnuiii Stop

CREATE TABLE Stop (

stop_id SERIAL PRIMARY KEY,

address VARCHAR(255) NOT NULL,
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waiting_time INT,
lat DOUBLE PRECISION NOT NULL,
Ing DOUBLE PRECISION NOT NULL
);
-- CtBopenHns tabnuii RouteStops
CREATE TABLE RouteStops (
stop_id INT REFERENCES Stop(stop_id),
route_id INT REFERENCES Trip(route_id),

PRIMARY KEY (stop_id, route_id));
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class MainActivity : ComponentActivity() {
private val locationPermissionRequest =
registerForActivityResult(ActivityResultContracts.RequestPermission()) {
granted ->
it (granted) {

permissionManager .checkLocationPermission()

} else {
by

}

private lateinit var permissionManager: LocationPermissionManager

override fun onCreate(savedlnstanceState: Bundle?) {
super .onCreate(savedlnstanceState)

permissionManager = LocationPermissionManager(
context = this,
permissionRequest = locationPermissionRequest,
onPermissionGranted = {
setContent {
BabakDriverComposeUlTheme {
AppNavigator()
}

}
}1
onPermissionDenied = {

}

permissionManager .checkLocationPermission()




}

@Composable
fun AppNavigator() {
val navController = rememberNavController()
val journeyViewModel: JourneyViewModel = viewModel(
factory = JourneyViewModelFactory(repository =
JourneyRepository(NetworkModulle.apiService))
)
NavHost(navController = navController, startDestination =
ScreenRoutes.JOURNEY_SCREEN) {
composable(ScreenRoutes.JOURNEY_SCREEN) {
JourneyScreen(navController = navController, viewModel =
JjourneyViewModel)
he
composable(ScreenRoutes.ADDRESS INPUT_SCREEN) { backStackEntry ->
val addressType = backStackEntry.arguments?.getString(‘type') ?:
"unknown"'
AddresslInputScreen(
onBackPressed = { navController.popBackStack() },
onAddressSelected = { address ->

navControl ler.previousBackStackEntry?.savedStateHandle?.set(addressType,
address)
navController.popBackStack()
}
onMapPick = {
navControl ler . navigate("'mapPicker'™)
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}.

navController

)

composable(ScreenRoutes. INFO_SCREEN) {
InfoScreen(navController = navController, viewModel =
jJjourneyViewModel)

composable(ScreenRoutes.SETTINGS SCREEN) {
SettingsScreen(navController = navController)
}

composable(*'mapPicker'™) {
MapPickerScreen(
onLocationSelected = { latLng ->
val chosenLocation =
"${latLng. latitude},${latLng.-longitude}"

navController.previousBackStackEntry
?.savedStateHandle
?.set("'mapLocation', chosenLocation)

navControl ler.popBackStack()
iE
onBackPressed = {

navControl ler.popBackStack()
b




@Composable

fun JourneyScreen(
navController: NavController,
viewModel : JourneyViewModel

) {

val uiState by viewModel .uiState.collectAsState()

val leavingFrom =

viewModel . leavingFrom.observeAsState(Constants.LEAVING_FROM)
val headingTo = viewModel .headingTo.observeAsState(Constants.HEADING_TO)
val iIntermediatePoints by

viewModel . intermediatePoints.observeAsState(emptyList())

val selectedDate by

viewModel .selectedDate.observeAsState(Constants.SELECTED DATE)
val selectedTime by

viewModel .selectedTime.observeAsState(Constants.SELECTED TIME)

val sliderValueFrequencyElement by

viewModel .sliderValueFrequencyElement.observeAsState (30T)
val sliderValueAverangeSpeedElement by

viewModel .sliderValueAverangeSpeedElement.observeAsState(
LaunchedEffect(Unit) {

navControl ler.currentBackStackEntry?.savedStateHandle?.let {
savedStateHandle ->

savedStateHandle.getLiveData<String>(SavedStateKeys.LEAVING FROM_ADDRESS) .observ
eForever { address ->
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viewModel .updatelLeavingFrom(address)

savedStateHandle.getLiveData<String>(SavedStateKeys.HEADING TO ADDRESS) .observeF
orever { address ->
viewModel .updateHeadingTo(address)
}

intermediatePoints.forEachlndexed { index, _ ->

savedStateHandle.getLiveData<String>("'${SavedStateKeys. INTERMEDIATE_POINT}$index
)

.observeForever { address ->
viewModel .updatelntermediatePoint(index, address)
¥

if(uiState = JourneyUiState.ldle) {
CircularProgressindicator(
modifier = Modifier
-background(Color.White)
-FillMaxSize()
-wrapContentSize(Alignment.Center)




Column(

modifier = Modifier
-FillMaxSize()
-background(colorResource(id = R.color.back))
-padding(Windowlnsets.systemBars.asPaddingValues())
-padding(16.dp)
-verticalScroll(rememberScrollState()),

horizontalAlignment = Alignment.CenterHorizontally

LogoAndSettingsSection(navController)
Spacer(modifier = Modifier._height(16.dp))

it (Build.VERSION.SDK INT >= Build.VERSION_CODES.0) {
DateAndTimeSection()
e

Spacer(modifier = Modifier_height(16.dp))

JourneyDetai IsCard(

leavingFrom = leavingFrom.value,

headingTo = headingTo.value,

intermediatePoints = intermediatePoints,

navController = navController,

selectedDate = selectedDate,

selectedTime = selectedTime,

sliderValueFrequencyElement = sliderValueFrequencyElement,

sliderValueAverangeSpeedElement =
sliderValueAverangeSpeedElement,
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viewModel = viewModel

LaunchedEffect(uiState) {
Log-d(""MyLogl", "'State'™)
ifT (uiState is JourneyUiState.Success) {
viewModel .setJourneyRequest(viewModel .col lectJourneyData()!!)
viewModel .setResponse((uiState as JourneyUiState.Success).response)
navControl ler _navigate(ScreenRoutes. INFO _SCREEN)

by
by
class JourneyViewModel (private val repository: JourneyRepository) : ViewModel()

{

private val journeyRequestBuillder = JourneyRequestBuilder()

private val _uiState = MutableStateFlow<JourneyUiState>(JourneyUiState.ldle)
val uiState: StateFlow<JourneyUiState> = _uiState

private val _leavingFrom = MutableLiveData(Constants.LEAVING FROM)
val leavingFrom: LiveData<String> = _leavingFrom

private val _headingTo = MutableLiveData(Constants.HEADING_TO)
val headingTo: LiveData<String> = _headingTo




private val _selectedDate = MutableLiveData(Constants.SELECTED DATE)
val selectedDate: LiveData<String> = _selectedDate

private val _selectedTime = MutableLiveData(Constants.SELECTED TIME)
val selectedTime: LiveData<String> = selectedTime

private val _sliderValueFrequencyElement = MutableLiveData(
val sliderValueFrequencyElement: LiveData<Float> =
_sliderValueFrequencyElement

private val _sliderValueAverangeSpeedElement = MutableLiveData(
val sliderValueAverangeSpeedElement: LiveData<Float> =
_sliderValueAverangeSpeedElement

private val _intermediatePoints =
MutableLiveData<List<IntermediatePoint>>(listOf(

D))

val intermediatePoints: LiveData<List<IntermediatePoint>> =
_intermediatePoints

private val _errorMessages = MutableLiveData<String>()
val errorMessages: LiveData<String> = _errorMessages

private val _journeyRequestJson = MutableStateFlow<JourneyRequest?>(null)
val journeyRequestJson: StateFlow<JourneyRequest?> get() =
__journeyRequestJson

private val _responsedson = MutableStateFlow<JourneyResponse?>(null)
val responsedson: StateFlow<JourneyResponse?> = _responseJson

fun setResponse(response: JourneyResponse) {
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viewModelScope. launch {
_responseJson.emit(response)
by

setJourneyRequest(journeyRequest: JourneyRequest) {

viewModelScope. launch {
__journeyRequestJson.emit(journeyRequest)

by

submitJourney(request: JourneyRequest) {
_uiState.value = JourneyUiState.Loading
viewModelScope. launch {
try {
val response = repository.submitJourney(request)
_uiState.value = JourneyUiState.Success(response)
} catch (e: Exception) {
_uiState.value = JourneyUiState.Error(e.message ?: "Unknown

setNewUlIStateldle(){




_uiState.value = JourneyUiState.ldle

}

fun updateSliderValueFrequencyElement(newValue: Float) {
_sliderValueFrequencyElement.value = newValue
e

fun updateSliderValueAverangeSpeedElement(newValue: Float) {
_sliderValueAverangeSpeedElement.value = newValue

}

fun removelntermediatePoint(index: Int) {
_iIntermediatePoints.value =
_intermediatePoints.valuel! _toMutableList().-apply {
iT (index in indices) {
removeAt(index)
e

}

fun collectJourneyData(): JourneyRequest? {

val leavingFrom = leavingFrom.value ?:

val headingTo = headingTo.value ?:

val intermediatePoints = _intermediatePoints.value ?: emptyList()

val selectedDate = _selectedDate.value ?:

val selectedTime = selectedTime.value ?:

val sliderValueFrequency =
_sliderValueFrequencyElement.value?.toDouble() ?:

val sliderValueAverageSpeed =
_sliderValueAverangeSpeedElement.value?.toDouble() ?:

val isValid = journeyRequestBuilder.validatelnputs(
leavingFrom = leavingFrom,
headingTo = headingTo,
selectedDate = selectedDate,
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selectedTime = selectedTime,

sliderValueFrequency = sliderValueFrequency,
sliderValueAverageSpeed = sliderValueAverageSpeed,
intermediatePoints = intermediatePoints

)

it (isvalid) {
val request = journeyRequestBuilder.formTravelData(

startLocation = leavingFrom,
endLocation = headingTo,
startDate = selectedDate,
startTime = selectedTime,
speed = sliderValueAverageSpeed,
stepKM = sliderValueFrequency,
intermediatePoints = IntermediatePoints

)

return request

} else {

_errorMessages.value = journeyRequestBuilder. errorMessages.value
return null

}

fun updateSelectedTime(newTime: String) {
_selectedTime.value = newTime




}

fun updateSelectedDate(newDate: String) {
_selectedDate.value = newDate
be

fun updatelntermediatePointStopHours(index: Int, stopHours: String) {
val updatedList = _intermediatePoints.value?.toMutableList() ?:
mutableListOf()
ifT (index in updatedList.indices) {
updatedList[index] = updatedList[index].copy(stopHours = stopHours)
_intermediatePoints.value = updatedList

}

fun updatelntermediatePointStopMinutes(index: Int, stopMinutes: String) {
val updatedList = _intermediatePoints.value?.toMutableList() ?:
mutableListOf()
ifT (index in updatedList.indices) {
updatedList[index] = updatedList[index].copy(stopMinutes
stopMinutes)
_intermediatePoints.value = updatedList
e

¥

fun addIntermediatePoint() {
val updatedList = _intermediatePoints.value?.toMutableList()
mutableListOf()
updatedList.add(IntermediatePoint(Constants.CHOOSE_A STOP,
_intermediatePoints.value = updatedList

}

fun updatelntermediatePoint(index: Int, location: String) {
val updatedList = _intermediatePoints.value?.toMutableList()
mutableListOf()
if (index in updatedList.indices) {
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updatedList[index] = updatedList[index].copy(location = location)
_intermediatePoints.value = updatedList

}

fun updateHeadingTo(address: String) {
_headingTo.value = address
}

fun updatelLeavingFrom(address: String) {
_leavingFrom.value = address
}

}

class JourneyRequestBuilder {
var _errorMessages: MutableState<String?> = mutableStateOf(null)

fun validatelnputs(
leavingFrom: String?,
headingTo: String?,
selectedDate: String?,
selectedTime: String?,
sliderValueFrequency: Double?,




sliderValueAverageSpeed: Double?,

intermediatePoints: List<IntermediatePoint>
): Boolean {

var errorMessage =

it (leavingFrom.isNullOrEmpty() || leavingFrom ==
Constants.LEAVING_FROM) {

errorMessage += ""Please specify the departure location.\n"
e

if (headingTo.isNullOrEmpty() || headingTo == Constants.HEADING TO) {
errorMessage += ""Please specify the destination.\n"
e

iT (selectedDate.isNullOrEmpty()) {
errorMessage += "Please select a valid date.\n"
e

it (selectedTime.isNullOrEmpty()) {
errorMessage += ""Please select a valid time.\n"
e

val actualDate = getActualDate(selectedDate!!)
val actualTime = getActualTime(selectedTime!l)
it (lisDateWithinLimit(actualDate, actualTime)) {
errorMessage += ""The date must not be more than 5 days from
today.\n"

}

it (sliderValueFrequency == null || sliderValueFrequency <= 0) {
errorMessage += "The frequency value must be greater than 0.\n"
}

iT (sliderValueAverageSpeed == null || sliderValueAverageSpeed <= 0) {
errorMessage += ""The average speed value must be greater than 0.\n"
}
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if (intermediatePoints.isNotEmpty()) {
intermediatePoints.forEachlndexed { index, point ->
ifT (point.location.isNullOrEmpty() || point.location ==
Constants.CHOOSE A STOP) {

errorMessage += "Intermediate point at position ${index + 1}
is missing location.\n"
¥
by
by

iT (errorMessage.isNotEmpty()) {
_errorMessages.value = errorMessage
return false

}

return true

formTravelData(
startLocation: String,
endLocation: String,




startDate: String,

startTime: String,

speed: Double,

stepkKM: Double,

intermediatePoints: List<IntermediatePoint>
): JourneyRequest? {

val actualDate = getActualDate(startDate)

val actualTime = getActualTime(startTime)

val formattedDateTime = formatDateTime(actualDate, actualTime) ?: return
null

val listCity = buildCityList(startLocation, endLocation,
intermediatePoints)

return JourneyRequest(
cities = listCity,
departureTime = formattedDateTime,
stepDistance = stepkKM * ,
averageSpeed = speed,
metricWeather = "metric"

}

private fun getActualDate(startDate: String): String {
return if (startDate == Constants.SELECTED DATE) {
SimpleDateFormat("'d/M/yyyy",
Locale.getDefault()) .format(System.currentTimeMillis())

} else {
startDate
s

}

private fun getActualTime(startTime: String): String {
return if (startTime == Constants.SELECTED TIME) {
SimpleDateFormat(**HH:-mm"",
Locale.getDefault()) .format(System.currentTimeMillis())
} else {

startTime
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}

private fun isDateWithinLimit(date: String, time: String): Boolean {
val inputFormat = SimpleDateFormat("'HH:mm d/M/yyyy",
Locale.getDefault())
val currentDate = Calendar.getlnstance()
val inputDate = Calendar.getlnstance()

return try {
val parsedDate
inputDate.time

= inputFormat.parse("$time $date’)

= parsedDate!!
val diffinMillis = inputDate.timelnMillis - currentDate.timelnMillis
TimeUnit.MILLISECONDS. toDays(diffInMillis) <=

} catch (e: Exception) {
false

}

}

private fun formatDateTime(date: String, time: String): String? {




val inputFormat = SimpleDateFormat("*HH:mm d/M/yyyy™,
Locale.getDefault())

val outputFormat = SimpleDateFormat(""HH:mm dd.MM.yyyy"",
Locale.getDefault())

return try {
val parsedDate = inputFormat.parse(‘'$time $date')
outputFormat.format(parsedDate!!)

} catch (e: Exception) {
null

}

}

private fun buildCityList(

startLocation: String,

endLocation: String,

intermediatePoints: List<IntermediatePoint>
): List<CityABC> {

val listCity = mutableListOf<CityABC>()

listCity.add(CityABC(cityName = startlLocation, stopDuration = "00:00"))

for (point in intermediatePoints) {
var stopHours = point.stopHours
var stopMinutes = point.stopMinutes
if(stopHours == """){
stopHours = 0"
}

if(stopMinutes == """"){
stopMinutes = 0"
e

val stopTime = String.format("'%02d:%02d", stopHours.tolnt() /
stopMinutes.tolnt() % 60)

listCity.add(CityABC(cityName = point.location, stopDuration =
stopTime))
}

listCity.add(CityABC(cityName = endLocation, stopDuration = "00:00""))
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return listCity
}
¥
@Composable
fun AddStopButton(viewModel: JourneyViewModel) {
Column(
modifier = Modifier
-FillMaxwidthQ
-padding(top = -dp)
) A
Row(
modifier = Modifier
-FillMaxwidthQ
-.clickable {
viewModel .addIntermediatePoint()
iE

horizontalArrangement = Arrangement.End

) {
Image(




painter = painterResource(id = R.drawable.baseline_add_24),
contentDescription = null,
modifier = Modifier.padding(end = 8.dp)
)
Text(
text = "Add a stop",
fontSize = -sp,
color = Color.White,

@RequiresApi(Build.VERSION CODES.0)
@Composable
fun DateAndTimeSection() {

val currentDate = LocalDate.now()

val dayOfWeek = currentDate.format(DateTimeFormatter.ofPattern("'EEEE",
Locale.ENGLISH))
val date = currentDate.format(DateTimeFormatter.ofPattern(''d.-MM™))

Row(
modifier = Modifier.fillMaxWidth(),
horizontalArrangement = Arrangement.SpaceBetween
) {
Text(
text = dayOfWeek,
fontSize = -sp,
color = Color.White,
fontWeight = FontWeight.Bold
)
Text(
text = date,
fontSize = -sp,
color = Color.White,
fontWeight = FontWeight.Bold

}
e
@Composable
fun IntermediatePointRow(
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point: IntermediatePoint,
index: Int,

navController: NavController,
viewModel : JourneyViewModel

Column(
modifier = Modifier
-FillMaxWidth(Q)
-padding(start = -dp)
) {
InputLocation(
title = point.location,
painterResource(id = R.drawable.outline_square_24),
onClick = {

navController.navigate('address_input_screen/intermediate_point_$index™)

}
)




Row(
modifier = Modifier.fillMaxWidth(),
horizontalArrangement = Arrangement.SpaceEvenly,
verticalAlignment = Alignment.CenterVertically
) A
TimelnputField(
value = point.stopHours,
onValueChange = { newValue ->
viewModel .updatelntermediatePointStopHours(index, newValue)
by

piaceholder = "0",
unitText = "hr",
modifier = Modifier.weight(1f)

))

Spacer(modifier = Modifier.width(20.dp))

TimelnputField(
value = point.stopMinutes,
onValueChange = { newValue ->
viewModel .updatelntermediatePointStopMinutes(index,
newValue)

}

placeholder = 0",
unitText = "min",
modifier = Modifier.weight(1T)

)
Spacer(modifier = Modifier.width(20.dp))

IconButton(
onClick = {
viewModel . removelntermediatePoint(index)
}
modifier = Modifier.size(48.dp)
) {
Image(
painterResource(R.drawable.baseline delete 24),
contentDescription = "Delete™

}
s
Spacer(modifier = Modifier._height(16.dp))
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}

¥

@Composable

fun JourneyDetai lsCard(
leavingFrom: String,
headingTo: String,
intermediatePoints: List<IntermediatePoint>,
navController: NavController,
selectedDate: String,
selectedTime: String,
sliderValueFrequencyElement: Float,
sliderValueAverangeSpeedElement: Float,
viewModel : JourneyViewModel

val context = LocalContext.current

Column(
modifier = Modifier




-FillMaxWidth(Q

-clip(RoundedCornerShape(16.dp))

-background(colorResource(id = R.color.colorCard)),
verticalArrangement = Arrangement.Center,
horizontalAlignment = Alignment.CenterHorizontally

Column(
modifier = Modifier
-FillMaxwidthQ
-clip(RoundedCornerShape(16.dp))
-background(colorResource(id = R.color.colorCard))
-padding(16.dp),
verticalArrangement = Arrangement.Center,
horizontalAlignment = Alignment.CenterHorizontally
) A
Text(
modifier = Modifier.padding(16.dp),
text = stringResource(id = R.string.where_to go),
fontSize = -Sp,
color = Color._White,
fontWeight = FontWeight.Bold

)

InputLocation(
title = leavingFrom,
painterResource(id = R.drawable.kolo),
onClick = {

navController._navigate(address_input_screen/leaving_from address'™)

b
)
Spacer(modifier = Modifier._height(16.dp))

intermediatePoints. forEachlndexed { index, point ->
IntermediatePointRow(
point = point,
index = index,
navController = navController,
viewModel = viewModel

AddStopButton(viewModel)

InputLocation(
title = headingTo,
painterResource(id = R.drawable.metka),
onClick = {

navController.navigate('address_input_screen/heading_to_address')

}
)

Row(
modifier = Modifier
-FillMaxwidth(Q),
verticalAlignment = Alignment.CenterVertically,
horizontalArrangement = Arrangement.SpaceBetween

) {
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DatePickerElement(
modifier = Modifier.weight(lf),
selectedDate = selectedDate,
onDateSelected = { viewModel .updateSelectedDate(it) }
)
Spacer(modifier = Modifier.width(25.dp))
TimePickerElement(
modifier = Modifier.weight(lf),
selectedTime = selectedTime,
onTimeSelected = { viewModel .updateSelectedTime(it) }
)
}
Spacer(modifier = Modifier_height(24.dp))
FrequencySliderElement(
initValue = sliderValueFrequencyElement,
onValueChange = { newValue ->
viewModel .updateSliderValueFrequencyElement(newValue) }

)
Spacer(modifier = Modifier._height(16.dp))

AverangeSpeedSliderElement(
initValue = sliderValueAverangeSpeedElement,
onValueChange = { newValue ->
viewModel .updateSliderValueAverangeSpeedElement(newValue) }

)
}

210)°¢ ¢
modifier = Modifier
-FillMaxWidth(Q
-height(60.dp)
-background(colorResource(id = R.color.colorButton))
-clickable {
val journeyRequest = viewModel .collectJourneyData()
iT(JourneyRequest != null){
viewModel . submitJourney(journeyRequest)
}else{
viewModel .errorMessages.value?.let {
Toast.makeText(context, it,
Toast.LENGTH_LONG) -show()
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contentAlignment = Alignment.Center
) {
Text(
text = stringResource(id = R.string.start_journey),
fontSize = -Sp,
color = colorResource(id = R.color.back),
fontWeight = FontWeight.Bold

@Composable
fun LogoAndSettingsSection(navController: NavController) {




Box(
modifier = Modifier
-FillMaxWidthQ)
-padding(top = -dp),
contentAlignment = Alignment.Center

) {
Row(

modifier = Modifier.fillMaxWidth(),
horizontalArrangement = Arrangement.End

) A
IconButton(

onClick = {
navController.navigate(''settings _screen')
by

Image(
painter = painterResource(id = R.drawable.settings),
contentDescription = null,
contentScale = ContentScale.Fit

) {

}
}
Row(

modifier = Modifier.fillMaxWidth(),
horizontalArrangement = Arrangement.Center

) {

Image(
modifier = Modifier.size(50.dp),
painter = painterResource(id = R.drawable.logo_light),
contentDescription = null,
contentScale = ContentScale.Fit

object NetworkModule {
private const val BASE URL = “https://babakdriver.xyz"

private val logging = HttpLogginglnterceptor().apply {

level = HttpLogginglnterceptor.Level .BODY
}

private val httpClient = OkHttpClient.Builder()

Cropinka 15

-addInterceptor(logging)
-connectTimeout(3, TimeUnit MINUTES)
-readTimeout(3, TimeUnit.MINUTES)
-writeTimeout(3, TimeUnit.MINUTES)
buildQ

val apiService: ApiService by lazy {
Retrofit.Builder()
-baseUr 1 (BASE_URL)
-client(httpClient)
-addConverterFactory(GsonConverterFactory.create())
buildQ
-create(ApiService::class.java)




}

nterface ApiService {
@POST(*"api/babak™)
suspend fun submitJourney(@Body request: JourneyRequest): JourneyResponse

sealed class JourneyUiState {
object ldle : JourneyUiState()
object Loading : JourneyUiState()
data class Success(val response: JourneyResponse) : JourneyUiState()
data class Error(val message: String) : JourneyUiState()
by
object Constants {
const val LEAVING_FROM = *Leaving from..."
const val HEADING_TO = "Heading to..."
const val SELECTED DATE "Today""
const val SELECTED TIME "Now"*
const val CHOOSE A STOP ""Choose a stop"
+
@Composable
fun TimePickerElement(
modifier: Modifier = Modifier,
selectedTime: String,
onTimeSelected: (String) -> Unit
) {
val calendar = Calendar.getlinstance()
val hour = calendar.get(Calendar.HOUR OF DAY)
val minute = calendar.get(Calendar.MINUTE)

val timePickerDialog = TimePickerDialog(
LocalContext.current,
{ _, selectedHour, selectedMinute ->
onTimeSelected(String. format(*'%02d:%02d", selectedHour,
selectedMinute))
}.

hour, minute, true

)

Column(
modifier = modifier
-FillMaxWidth(Q)
-padding(top = -dp)
) {
Row(
modifier = Modifier
-FillMaxWidth(Q
.clickable { timePickerDialog.-show() },
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verticalAlignment = Alignment.CenterVertically,
horizontalArrangement = Arrangement.SpaceBetween
) A
Icon(
painter = painterResource(id =
R.drawable.outline_access_time_24),
contentDescription = null,
tint = Color.White,
modifier = Modifier.padding(end = 8.dp, start =
.dp) .size(24.dp)
)
Text(
text = selectedTime,




color = Color.White,
fontSize = -sp,
modifier = Modifier.weight(lf),
textAlign = TextAlign.Start
))

}
Spacer(modifier = Modifier.height(8.dp))
Box(
modifier = Modifier
-FillMaxwidthQ
-height(l.dp)
-background(Color._White)

be
b
@Composable
fun TimelnputField(
value: String,
onValueChange: (String) -> Unit,
placeholder: String,
unitText: String,
modifier: Modifier = Modifier

Column(
modifier = modifier
.FillMaxWidth(Q
) {

Row(
modifier = Modifier.fillMaxWidth(),
verticalAlignment = Alignment.CenterVertically,
horizontalArrangement = Arrangement.SpaceBetween

) {
TextField(

value = value,
onValueChange = {

it (it.all { char -> char.isDigit() }) onValueChange(it)
}

textStyle LocalTextStyle.current.copy(
color Color.White,
fontSize = -Sp

)

singleLine = true,

modifier = Modifier.fillMaxSize() .weight(lf),

colors = TextFieldDefaults.colors(
focusedContainerColor = Color.Transparent,
unfocusedContainerCollor = Color.Transparent,
cursorColor = Color.White,
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focusedTextColor = Color._White,
unfocusedTextColor = Color.White,
focusedIndicatorColor = Color.Transparent,
unfocusedindicatorColor = Color.Transparent
)
placeholder = {
Text(
text = placeholder,
color = Color.LightGray,
fontSize = -Sp




Text(
text = unitText,
color = Color.White,
fontSize = -sp,
modifier = Modifier.padding(end =

}

Box(
modifier = Modifier
-FillMaxwidthQ
-height(1.dp)
-background(Color._White)

}
+
@Composable
fun InputLocation(title: String, icon: Painter, onClick: () -> Unit) {
Column(
modifier = Modifier
-FillMaxWidth()
-padding(top = 8.dp)
) {
Box(
modifier = Modifier
-FillMaxWidth(Q
-clickable { onClick(Q) }
) {
Row(
modifier = Modifier.fillMaxWidth(),
verticalAlignment = Alignment.CenterVertically
) {
Image(
painter = icon,
contentDescription = null,
modifier = Modifier
-padding(8.dp)
-size(20.dp)
)
Text(
text = title,
color = Color.LightGray,
fontSize = -Sp
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}
Spacer(modifier = Modifier.height(8.dp))
Box(
modifier = Modifier
-FillMaxWidth(Q

-height(1.dp)
-background(Color._White)




}

}

@Composable
fun CustomSliderElement(

label: String,

initialvValue: Float,

valueRange: ClosedFloatingPointRange<Float>,
unit: String,

onValueChange: (Float) -> Unit

var sliderValue by remember { mutableStateOf(initialValue) }

Row(
modifier = Modifier
-FillMaxwidthQ
) {
Column(
modifier = Modifier.weight(1f)
) A

Text(
text = label,
color = Color.White,
fontSize = -Sp,
modifier = Modifier.align(Alignment.Start)
)
CustomSlider(
value = sliderValue,
onValueChange = {
sliderValue = it
onValueChange(it)
¥,

valueRange = valueRange,

trackHeight = ,
thumbRadius =

}
Spacer(modifier = Modifier.width(16.dp))

Box(
modifier = Modifier
-border(1.dp, Color.White, RoundedCornerShape(8.-dp))
-padding(horizontal = .dp, vertical = 4.dp),
contentAlignment = Alignment.Center
) {
Text(
text = "${slidervalue.tolnt()} $unit"”,
color = Color.White,
fontSize = -sp,
textAlign = TextAlign.Center

@Composable
fun AverangeSpeedSliderElement(initValue : Float, onValueChange: (Float) ->
Unit) {

CustomSliderElement(
label = Average speed”,
initialvalue = Initvalue,
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valueRange =
unit = "xm/To0n",
onValueChange = onValueChange

))

b

@Composable

fun AddresslnputScreen(
onBackPressed: () -> Unit,
onAddressSelected: (String) -> Unit,
onMapPick: () -> Unit,
navController: NavController

) {
val savedStateHandle = navController.currentBackStackEntry?.savedStateHandle
val newLocationLiveData =

savedStateHandle!! _getLiveData<String>("'mapLocation'™)
val newLocationState = newLocationLiveData.observeAsState()
val newLocationFromMap: String? = newlLocationState.value

var searchQuery by remember { mutableStateOf(TextFieldvalue('"")) }
var predictions by remember { mutableStateOf<List<String>>(emptyList()) }

LaunchedEffect(newLocationFromMap) {
iT (I'newLocationFromMap.isNullOrBlank()) {
searchQuery = TextFieldValue(newLocationFromMap)
onAddressSelected(newLocationFromMap)

placesClient: PlacesClient = remember {
Places.createClient(App- INSTANCE)

locationPermissionLauncher =

rememberLauncherForActivityResult(ActivityResultContracts.RequestPermission()) {
isGranted ->

}

@SuppressLint(*'MissingPermission')
fun getCurrentLocation(
onCoordinatesReceived: (latitude: Double, longitude: Double) -> Unit

) {

val fusedLocationClient =
LocationServices.getFusedLocationProviderClient(App- INSTANCE)
fusedLocationClient. lastLocation
-addOnSuccessListener { location: Location? ->
iT (location = null) {
Log.d("'LocationTest", "lat=${location.latitude},
Ing=${location. longitude}')
onCoordinatesReceived(location. latitude, location.longitude)

} else {
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val toast = Toast.makeText(App-INSTANCE, *Your geolocation
could not be obtained. Turn on geolocation.™, Toast.LENGTH_SHORT)
toast.setGravity(Gravity.TOP or Gravity.CENTER HORIZONTAL,
))

toast.show()
Log-d(*'LocationTest, *location is null™)




.addOnFailureListener { e ->
Log.e("'LocationTest", "Error getting location', e)
be

}

Column(
modifier = Modifier
-FillMaxSize()
-background(colorResource(id = R.color.back))

) {

Column(
modifier = Modifier
-FillMaxWidthQ
-clip(
RoundedCornerShape (
topStart = O.dp,
topEnd = 0.dp,
bottomStart = .dp,
bottomEnd = .dp
)
)
-background(colorResource(id = R.color.colorCard))
-padding(top = -dp)
-padding(16.dp),
verticalArrangement = Arrangement.Top
) {
Row(
verticalAlignment = Alignment.CenterVertically,
modifier = Modifier
-FillMaxwidthQ
-border(
width
color
shape

-dp,
colorResource(id = R.color.colorButton),
RoundedCornerShape(10.dp)

))
-padding(start -dp)

) {
IconButton(onClick = onBackPressed) {
Image(
painter = painterResource(id =
R.drawable.baseline_arrow_back ios 24),
contentDescription = null,
contentScale = ContentScale.Fit
)
}
OutlinedTextField(
value = searchQuery.text,
onValueChange = { query ->
searchQuery = TextFieldValue(query)
iIT (query.isNotBlank(Q)) {
getAutocompletePredictions(query, placesClient) {
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predictionsList ->
predictions = predictionsList
}

} else {
predictions = emptyList()
}




e
textStyle LocalTextStyle.current.copy(
(o] Ko] ¢ Color._White,
fontSize = -Sp
)
singleLine = true,
modifier = Modifier.weight(lf),
placeholder = {
Text(
text = "Enter address’,
color = Color.LightGray,
fontSize = -Sp

)

e

colors = TextFieldDefaults.colors(
unfocusedContainerColor = Color.Transparent,
focusedContainerColor = Color.Transparent,
unfocusedindicatorColor = Color.Transparent,
focusedIndicatorColor = Color.Transparent,
cursorColor = Color.White

)

IconButton(
onClick = {
val permissionStatus =
ContextCompat.checkSelfPermission(
App - INSTANCE,
Manifest._permission.ACCESS FINE_LOCATION
)
iT (permissionStatus ==
PackageManager .PERMISSION_GRANTED) {
getCurrentLocation { lat, Ing ->
val coords = "'$lat,$Ing"
onAddressSelected(coords)

}
} else {

locationPermissionLauncher. launch(Manifest.permission.ACCESS FINE_LOCATION)
}
}
) {
Image(
painter = painterResource(id =
R.drawable_baseline_my location_24),
contentDescription = "My Location™,
contentScale = ContentScale.Fit
)
by
IconButton(
onClick = {
onMapPick()

) A
Image(
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painter = painterResource(id = R.drawable.metka),
contentDescription = "Pick from Map',
contentScale = ContentScale.Fit




he
Spacer(modifier = Modifier.height(8.dp))

LazyCollumn {
items(predictions) { prediction ->
Text(
text = prediction,
style = MaterialTheme.typography.bodylLarge,
color = Color.White,
modifier = Modifier
-clickable {
onAddressSelected(prediction)
by

-padding(8.dp)
)]

Divider(color = Color.Gray, thickness = 1.dp)

private fun getAutocompletePredictions(
query: String,
placesClient: PlacesClient,
onResult: (List<String>) -> Unit

) {

val request = FindAutocompletePredictionsRequest.builder()

-setQuery(query)
buildQ)

placesClient.findAutocompletePredictions(request)
-addOnSuccessListener { response ->
onResult(response.autocompletePredictions.map {
it.getFullText(null) .toString() })

-.addOnFailureListener {

}
b
@Composable
fun MapPickerScreen(
onLocationSelected: (LatLng) -> Unit,
onBackPressed: () -> Unit
) {
val context = LocalContext.current
val kievLatLng = LatLng( , ))

val cameraPositionState =
position = CameraPosit
3

rememberCameraPositionState {
ion.fromLatLngZoom(kievLatLng,
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val mapStyleJdson =
context.resources.openRawResource(R.raw.stylel) .bufferedReader() .use {
it.readText() }

val mapProperties = MapProperties(




isMyLocationEnabled = true,
mapStyleOptions = MapStyleOptions(mapStyleJson)
))

Box(
modifier = Modifier
-FillMaxSize()

) {

GoogleMap(
modifier = Modifier.matchParentSize(),
cameraPositionState = cameraPositionState,
properties = mapProperties,

)

Image(
painter = painterResource(id =
R.drawable._baseline_location _pin_24 red),
contentDescription = "Center Marker™,
contentScale = ContentScale.Fit,
modifier = Modifier
-align(Alignment.Center)
-size(40.dp)
))

Button(

onClick = {
val centerLatlLng = cameraPositionState.position.target
onLocationSelected(centerLatlLng)

},

modifier = Modifier
-.align(Alignment.BottomCenter)
-padding(bottom = -dp),

colors = ButtonDefaults.buttonColors(
containerColor = Color( ),
contentColor = Color.Black

),

elevation = ButtonDefaults.buttonElevation(defaultElevation = 0.dp)

Text(
text = "Select this location™,
fontSize = -Sp,
fontWeight = FontWeight.Bold

}

IconButton(
onClick = {
onBackPressed()
by

Image(
modifier = Modifier.size(50.dp).padding(top = -dp),
painter = painterResource(id =
R.drawable.outline_arrow_back ios 24),
contentDescription = null,
contentScale = ContentScale.Fit

) {
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@Composable
fun InfoScreen(navController: NavController, viewModel: JourneyViewModel) {
val journeyResponse by viewModel.responseJdson.collectAsState()
val journeyRequest by viewModel.journeyRequestJson.collectAsState()
var showBottomSheet by remember { mutableStateOf(false) }
var topBarHeight by remember { mutableStateOf(0) }
var bottomBarHeight by remember { mutableStateOf(0) }

Box(
modifier = Modifier
-FillMaxSize()
-background(colorResource(id = R.color.back))
-padding(Windowlnsets.systemBars.asPaddingValues())

Column(
modifier = Modifier
-FillMaxSize()
) {

by
TopBar (
modifier = Modifier
-FillMaxWidth(Q
.align(Alignment.TopCenter),
onButtonSetting = { navController.navigate(''settings_screen'™) },
onButtonBack = {
viewModel .setNewUlStateldle()
navControl ler .popBackStack()
e

jJourneyRequest = journeyRequest!!

MapView(journeyResponse)

)

BottomBar(
onButtonClick = { showBottomSheet = true },
modifier = Modifier
.align(Alignment.BottomCenter)
-.onGloballyPositioned { coordinates ->
bottomBarHeight = coordinates.size.height
1o
jJourneyResponse = journeyResponse!l!
)
if (showBottomSheet) {
BottomSheetContent(
onDismiss = { showBottomSheet = false },
jJjourneyResponse = journeyResponse!!

@Composable
fun BottomBar(onButtonClick: () -> Unit, modifier: Modifier = Modifier,
JjourneyResponse: JourneyResponse) {
BottomAppBar (
containerColor = colorResource(id = R.color.back),
modifier = modifier
) A
Text(
text = "${journeyResponse.allTime}
(${journeyResponse.allDistance})",
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color = Color._White,
modifier = Modifier.padding(16.dp)




)
Spacer(modifier = Modifier.weight(1f))
Button(
onClick = onButtonClick,
colors = ButtonDefaults.buttonColors(containerColor =
colorResource(id = R.color.colorButton)),
modifier = Modifier.padding(16.dp)

) {
Row (
verticalAlignment = Alignment.CenterVertically,
horizontalArrangement = Arrangement.Center
X
Text(
“"All info",
color = colorResource(id = R.color.back)

)

Image(
painterResource(R.drawable.outline_arrow_back ios 24),
contentDescription = "arrow_back™,
modifier = Modifier.graphicsLayer(

rotationZ =

),

colorFilter = ColorFilter.tint(colorResource(R.color.back))

fun BottomSheetContent(onDismiss: () -> Unit, journeyResponse: JourneyResponse)

{

ModalBottomSheet(
containerColor = colorResource(R.color.back),
onDismissRequest = onDismiss
) {
Column(
modifier = Modifier
-FillMaxWidth(Q
-padding(16.-dp)
-navigationBarsPadding()
-verticalScroll(rememberScrollState()),
verticalArrangement = Arrangement.Top,
horizontalAlignment = Alignment.CenterHorizontally
) {
Collumn (
modifier = Modifier.fillMaxWidth(),
horizontalAlignment = Alignment.CenterHorizontally,
) {
Box (
modifier = Modifier.fillMaxWidth()
M

Row (
modifier = Modifier.fillMaxWidth(),
horizontalArrangement = Arrangement.Center
D21
Text(
text = "Statistic",
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style = MaterialTheme.typography.titlelLarge,




modifier = Modifier.padding(bottom = -dp),
color = Color._White
)
¥
Row (
modifier = Modifier.fillMaxWidth(),
horizontalArrangement = Arrangement.End
X
Outl inedButton(
onClick = onDismiss,
colors = ButtonDefaults.outlinedButtonColors(
containerColor = Color.Transparent,
contentColor = colorResource(id = R.color.text)
)
border = BorderStroke(2.dp, colorResource(id =
R.color.text)),
shape = RoundedCornerShape(28.dp)
) {
Row(
verticalAlignment = Alignment.CenterVertically,
horizontalArrangement = Arrangement.Center
) {
Text(
text = “Hide",
color colorResource(id = R.color.text),
style Material Theme. typography.bodyMedium
)
Spacer(modifier = Modifier.width(4.dp))
Image(
painter =
painterResource(R.drawable.outline_arrow _back ios 24),
contentDescription = "arrow_back™,
modifier = Modifier.graphicsLayer(rotationZ

= ),
colorFilter =
ColorFilter.tint(colorResource(R.color.colorButton))

)
}

}

Row(
modifier = Modifier.fillMaxWidth() .padding(vertical = 8.dp),
horizontalArrangement = Arrangement.SpaceBetween

M
Text(

text = "Safety: ${journeyResponse.dangerRisk}%",
color Color.Red

)
Text(

text = "Comfort: ${journeyResponse.comfortRisk}%",
(ofo] Ko] ¢ Color.Yellow

)
}
Spacer(modifier = Modifier._height(16.dp))

Row(
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modifier = Modifier.fillMaxWidth(),
horizontalArrangement = Arrangement.SpaceBetween
) A

Text(
text = journeyResponse.allTime,
color = colorResource(R.color.text),
fontSize = -Sp

)

Text(
text = journeyResponse.allDistance,
color = colorResource(R.color.text),
fontSize = -Sp

he
Spacer(modifier = Modifier._height(16.dp))

Row(
modifier = Modifier.fillMaxWidth() .padding(vertical = 8.dp),
horizontalArrangement = Arrangement.SpaceBetween
) {
Text(
text = ",
modifier = Modifier.weight(lf),
style Material Theme. typography.bodyMedium,
(o] Ko] ¢ Color._White
)
Text(
text = "Avg",
modifier = Modifier.weight(1T),
style = MaterialTheme.typography.bodyMedium,
color = Color.White,
textAlign = TextAlign.Center
)
Text(
text = "Min",
modifier = Modifier.weight(lf),

style = MaterialTheme.typography.bodyMedium,
color = Color._White,
textAlign = TextAlign.Center

)
Text(

text = "Max",
modifier = Modifier.weight(lf),
style = MaterialTheme.typography.bodyMedium,
color = Color.White,
textAlign = TextAlign.Center
)
}
Spacer(modifier = Modifier_height(8.dp))
val stats = 1istOf(
Triple("Temperature’™, journeyResponse.averageTemp to "°C',
JourneyResponse.minTemp to journeyResponse.maxTemp to "°C™),
Triple('Cloudiness', journeyResponse.averageCloudiness to "%,
JourneyResponse.minCloudiness to journeyResponse.maxCloudiness to %),
Triple("Wind Speed'™, journeyResponse.averageWindSpeed to "m/s',
JourneyResponse.minWindSpeed to journeyResponse.maxWindSpeed to *‘m/s™),
Triple("Humidity', journeyResponse.averageHumidity to "%,
jJourneyResponse.minHumidity to journeyResponse.maxHumidity to ""%'),
Triple(C'Visibility”, journeyResponse.averageVisibility to "m",
JourneyResponse._minVisibility to journeyResponse.maxVisibility to "m"),
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Triple("Wind Gust', journeyResponse.averageWindGust to "m/s",
jJourneyResponse.minWindGust to journeyResponse.maxWindGust to "'m/s'),
Triple("Wind Degree™, journeyResponse.averageWindDeg to "°*,
jJourneyResponse.minWindDeg to journeyResponse.maxWindDeg to **°'")
)
stats.forEachlndexed { index, (parameter, avgWithunit,
minMaxWithuUnit) ->
Row(
modifier = Modifier
-FillMaxwidth(Q
-padding(vertical .dp),
horizontalArrangement = Arrangement.SpaceBetween
) {
Text(
text

= parameter,
modifier

= Modifier.weight(1f),
style
color

MaterialTheme. typography.bodySmall,
Color._White

)
Text(

text = "${avgWithUnit.first} ${avgWithUnit.second}",
modifier = Modifier.weight(lT),
style = MaterialTheme.typography.bodySmall,
textAlign = TextAlign.Center,
color = colorResource(R.color.text)
)
Text(
text = "${minMaxWithUnit.Ffirst.first}
${minMaxWithUnit.second}",
modifier = Modifier.weight(1T),
style = MaterialTheme.typography.bodySmall,
textAlign = TextAlign.Center,
color = colorResource(R.color.text)
)
Text(
text = "${minMaxWithUnit.first.second}
${minMaxWithUnit.second}",
modifier = Modifier.weight(1f),
style = MaterialTheme.typography.bodySmall,
textAlign = TextAlign.Center,
color = colorResource(R.color.text)
)
}
iT (index < stats.size - 1) {
Box(
modifier = Modifier
-FillMaxWidth(Q
-height(1.dp)
-background(colorResource(R.color.colorCard))

@Composable
fun MapView(journeyResponse: JourneyResponse?) {
val context = LocalContext.current

val cameraPositionState = rememberCameraPositionState {
JourneyResponse?.allTravel?_let { focusOnPath(this, i1t) }
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}

val mapStyleJdson =
context.resources.openRawResource(R.raw.stylel) .bufferedReader() .use {
it.readText() }
val mapProperties = MapProperties(
isMyLocationEnabled = true,
mapStyleOptions = MapStyleOptions(mapStyleJson)
)
val mapUiSettings = MapUiSettings(zoomControlsEnabled = true)

Box(modifier = Modifier.fillMaxSize()) {
GoogleMap(
modifier = Modifier.fillMaxSize(),
properties mapProperties,
uiSettings mapUiSettings,
cameraPositionState = cameraPositionState,
onMapLoaded = {
JourneyResponse?.allTravel?_let {
focusOnPath(cameraPositionState, it) }

e
) {
jJourneyResponse?.let { response ->
Markers(response.totalWeatherMarkers)

val route = response.allTravel
iT (route.isNotEmpty()) {
Polyline(
points = route.map { LatLng(it.latitude, it.longitude)

color colorResource(id = R.color.purple_200),
width

@Composable
fun Markers(weatherMarkers: List<WeatherMarker>) {

weatherMarkers.forEach { location ->
val latLng = LatLng(location.location.latitude,
location. location. longitude)

val weather = location.weatherlInfo.data[0]

val severity = getWeatherSeverity(
weather = weather.weather[0]-main,
windSpeed = weather.wind_speed,
gust = weather.wind_gust,
visibility = weather.visibility,
humidity = weather_humidity,
cloudiness = weather.clouds

)

val i1conColor = when (severity) {
WeatherSeverity.GOOD ->
BitmapDescriptorFactory.defaul tMarker(BitmapDescriptorFactory.HUE GREEN)
WeatherSeverity .WARNING ->
BitmapDescriptorFactory.defaul tMarker(BitmapDescriptorFactory.HUE YELLOW)
WeatherSeverity.DANGEROUS ->
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BitmapDescriptorFactory.defaul tMarker(BitmapDescriptorFactory.HUE RED)
he

Marker InfoWindow(
state = MarkerState(position = latLng),
title = "Weather Info",
snippet = location.weatherinfo.toString(),
icon = iconColor,
content = {
val timeAndDate = location.timestamp.split(" ')
val weather = location.weatherlInfo.data[0]
WeatherCard(
time = timeAndDate[0],
date = timeAndDate[1],
temperature = weather.temp.toString(),
humidity = weather.humidity.toString(),
windSpeed = weather.wind_speed.toString(),
weather = weather.weather[0]-main,
cloudiness = weather.clouds.toString(),
averageVisibility = weather.visibility.toString(),
gustOfWind = weather.wind_gust.toString(),
icon = weather.weather[0].icon

enum class WeatherSeverity {
GOOD, WARNING, DANGEROUS
e

fun getWeatherSeverity(

weather: String,

windSpeed: Double,

gust: Double,

visibility: Long,

humidity: Long,

cloudiness: Long
): WeatherSeverity {

if (windSpeed > Il gust > |l visibility < 1

weather.contains("'Rain’, true) || weather.contains('Thunder™, true) ||

weather.contains('Snow™, true)

) {
+

it (windSpeed > |l cloudiness > |l humidity > ) {
return WeatherSeverity.WARNING
he

return WeatherSeverity.GOOD

return WeatherSeverity.DANGEROUS

}

@Composable

fun WeatherCard(
time: String "14:26",
date: String '"8.12.2024",
temperature: String = "'5,68°C",
humidity: String = "80%",
windSpeed: String = "5,14 wm/c",




weather: String = “cloudy™,
cloudiness: String = "100%",
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averageVisibility: String = "10000 m",
gustOfWind: String = "10,97 m/c",
icon: String = "01d"

val cardBackgroundColor = colorResource(id = R.color.colorCard)

Card(
modifier = Modifier
-padding(16.dp)
-width( .dp),
shape = MaterialTheme.shapes.medium,

colors = CardDefaults.cardColors(containerColor = cardBackgroundColor)
) {
Column(
modifier = Modifier
-padding(16.dp)
) {
Row(
modifier = Modifier.fillMaxWidth(),
horizontalArrangement = Arrangement.SpaceBetween
) {
Text(
text = time,

color = Color.White,

style Material Theme. typography.titleMedium

)
Text(
text = date,
(ofo] Ko] ¢ Color.White,
style MaterialTheme.typography.titleMedium
)
}
Spacer(modifier = Modifier_height(8.dp))
WeatherInfoltem(*Weather™, weather, ")
WeatherInfoltem(*'Temperature', temperature, "°C'")
WeatherInfoltem("'Humidity", humidity, "%')
WeatherInfoltem(*'Wind speed', windSpeed, ''m/s')
WeatherInfoltem('Cloudiness', cloudiness, "%'")

WeatherInfoltem("*Average visibility', averageVisibility,"m")
WeatherInfoltem('Gust of wind', gustOfwind, "'m/s')

he
b
@Composable
fun TopBar(
modifier: Modifier = Modifier,
onButtonSetting: () -> Unit,
onButtonBack: () -> Unit,
jJourneyRequest: JourneyRequest
) {
Box(
modifier = modifier
-background(colorResource(R.color




- FillMaxWidth(Q
ing(vertical = 8.dp)
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Row(
modifier = Modifier
-FillMaxwidthQ
-padding(horizontal =
) {
IconButton(
onClick = onButtonBack,
modifier = Modifier
-background(Color._White, shape = CircleShape)
-size(32.dp)
-padding(7-dp)
) {
Image(
painter = painterResource(id =
R.drawable.outline_arrow_back ios 24),
contentDescription = *“Back™,
modifier = Modifier.fillMaxSize(),
colorFilter = ColorFilter.tint(colorResource(R.color.back))

Spacer(modifier = Modifier.width(16.dp))
RouteSelection(journeyRequest)
Spacer(modifier = Modifier.weight(1f))

IconButton(
onClick = onButtonSetting
) {

Image(
painter = painterResource(id = R.drawable.settings),
contentDescription = null,
contentScale = ContentScale.Fit

fun focusOnPath(cameraPositionState: CameraPositionState, path: List<LatLng>) {
it (path.isNotEmpty()) {

val boundsBuilder = LatLngBounds.Builder()

path.forEach {
boundsBui lder . include(com.google.android.gms.maps.-model .LatLng(it. latitude,
it.longitude)) }

val bounds = boundsBuilder.build()

val zoomLevel = calculatezZoomLevel (bounds)

cameraPositionState.position =
CameraPosition.fromLatLngZoom(bounds.center, zoomLevel)

}
}

private fun calculateZoomLevel (bounds: LatLngBounds): Float {
val latDiff = bounds.northeast. latitude - bounds.southwest. latitude




val
\VZ:1 |
\VZ:1 |
\VZ-1 |

IngDiff = bounds.northeast.longitude - bounds.southwest.longitude
screenWidth =

latZoom = log2(screenWidth /7 latDiff)

IngZoom = log2(screenWidth / IngDiff)
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return min(latZoom, IngZoom).toFloat()

}

class LocationPermissionManager(
private val context: Context,
private val permissionRequest: ActivityResultLauncher<String>,
private val onPermissionGranted: () -> Unit,
private val onPermissionDenied: () -> Unit

) {

fun checkLocationPermission() {

}
}

iT (ContextCompat.checkSelfPermission(
context,
Manifest.permission.ACCESS FINE_LOCATION
) == PackageManager .PERMISSION_ GRANTED
) {

onPermissionGranted()

} else {
permissionRequest. launch(Manifest.permission.ACCESS FINE LOCATION)
e

data class JourneyResponse (

\VZ:1 |
\VZ:1 |
val
val
val
val
val
val
val
val
1 |
1 |
val
val
val
val
val
val
val
val
val
val
\Z:1 |
\Z:1 |
\Z:1 |
val
val
\Z:1 |
\Z:1 |
\VZ:1 |
val

allTravel: List<LatlLng>,
allTime: String,

allDistance: String,
averageTemp: Double,

maxTemp: Double,

minTemp: Double,
averageCloudiness: Double,
maxCloudiness: Long,
minCloudiness: Long,
averageWindSpeed: Double,
maxWindSpeed: Double,
minWindSpeed: Double,
averageHumidity: Double,
maxHumidity: Long,
minHumidity: Long,
averageVisibility: Double,
maxVisibility: Long,
minVisibility: Long,
averageWindGust: Double,
maxWindGust: Double,
minWindGust: Double,
averageWindDeg: Double,
maxWindDeg: Long,

minWindDeg: Long,
mostFrequentWeatherld: Long?,
mostFrequentMainCondition: String?,
mostFrequentDescription: String?,
mostFrequentlcon: String?,
dangerRisk: Int,

comfortRisk: Int,
totalWeatherMarkers: List<WeatherMarker>




data class WeatherMarker(
val location: LatLng,
val timestamp: String,
val weatherInfo: WeatherResponseByTime
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data class MapResponse(
val path: List<LatlLng>,
val distance: String,
val duration: String,
val markers: List<Pair<LatLng, String>>
)
data class CityABC(
val cityName: String,
val stopDuration: String
)
data class JourneyRequest(
val cities: List<CityABC>,
val departureTime: String,
val stepDistance: Double,
val averageSpeed: Double,
val metricWeather: String
)
data class LatLng(
val latitude: Double,
val longitude: Double
)
object SavedStateKeys {
const val LEAVING_FROM_ADDRESS = "leaving_from_address"
const val HEADING_TO_ADDRESS = "heading_to_address™
const val INTERMEDIATE POINT = “intermediate_point_ "
ks
object ScreenRoutes {
const val JOURNEY_SCREEN = *"journey_screen'
const val ADDRESS_ INPUT_SCREEN = "address_input_screen/{type}"
const val INFO_SCREEN = "info_screen/{responseJson}"
const val SETTINGS SCREEN = 'settings_screen"

}
class App : Application() {

companion object {
lateinit var INSTANCE: App
}

override fun onCreate() {
super .onCreate()
INSTANCE = this@App
iT ('Places.islnitialized()) {
Places.initialize(applicationContext, BuildConfig.-PLACES API_KEY)
by

}
he
class JourneyRepository(private val apiService: ApiService) {
suspend fun submitJourney(request: JourneyRequest): JourneyResponse =
withContext(Dispatchers.10) {
apiService.submitJourney(request)
}




@Composable
fun SettingsScreen(navController: NavController) {
val isDarkTheme = remember { mutableStateOf(false) }

val toggleTheme = {
isDarkTheme.value = lisDarkTheme.value
ks

MaterialTheme(

colorScheme = if (isDarkTheme.value) darkColorScheme() else
lightColorScheme()
) {
Column(
modifier = Modifier

-.FillMaxSize()
-background(colorResource(R.color.back))
-padding(Windowlnsets.systemBars.asPaddingValues())

-padding(16.dp)
) {

Box(
modifier = Modifier
-FillMaxWidthQ
-padding(horizontal = .dp, vertical = 8.dp)

) {

IconButton(
onClick = { navController.popBackStack() },
modifier = Modifier
-align(Alignment.CenterStart)

-background(Color.White, shape = CircleShape)

-size(32.dp)
-padding(7.dp)
) {
Image(

painter = painterResource(id =
R.drawable.outline_arrow_back ios 24),

contentDescription = "Back™,

modifier = Modifier.fillMaxSize(),

colorFilter =
ColorFilter.tint(colorResource(R.color.back))

)
}

Text(
text = "Settings",
fontSize = -Sp,
fontWeight = FontWeight.Bold,
color = Color._White,
modifier = Modifier.align(Alignment.Center)

Spacer(modifier = Modifier._height(16.dp))
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@Configuration
class AppConfig {

@Bean
fun retrofit(): Retrofit {
return Retrofit.Builder()
-baseUrl (""https://api .openweathermap.org/’)
-client(OkHttpClient())
-addConverterFactory(GsonConverterFactory.create())
buildQ

¥

@Bean
fun okHttpClient(): OkHttpClient {

return OkHttpClient.Builder().build()
he

@Bean
fun weatherApiService(retrofit: Retrofit): WeatherApiService {
return retrofit.create(WeatherApiService::class.java)
he
e

@RestController

@RequestMapping(*'/api')

class BiController(
private val routeCalculator: RouteCalculator,
private val routeSaveService: RouteSaveService

) {

@PostMapping(''/babak'™)
fun calculateRoute(@RequestBody routeRequest: RouteRequest):
ResponseEntity<Any> {
if (routeRequest.cities.size < 2) {
return ResponseEntity(HttpStatus.NO CONTENT)
}

val journeyResponse = routeCalculator.calculateJdourney(routeRequest)
routeSaveService.saveRoute(routeRequest, journeyResponse)
return ResponseEntity(journeyResponse, HttpStatus.OK)
ks
}
class JourneyStats {
private val allTravel = mutableListOf<LatLng>()
private var allMarkers = listOf<Any>()
private val totalWeatherMarkers = mutableListOf<WeatherMarker>()
private var totalTemp =
private var totalCloudiness =
private var totalWindSpeed =
private var totalHumidity =




private totalVisibility =
private totalWindGust =
private totalWindDeg =

private maxTemp = Double_MIN_VALUE
private minTemp = Double.MAX VALUE
private maxCloudiness = Long.MIN_VALUE
private minCloudiness = Long.MAX VALUE
private maxWindSpeed = Double_MIN_VALUE
private minWindSpeed = Double_MAX_VALUE
private maxHumidity = Long.MIN_VALUE
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private var minHumidity = Long-MAX_VALUE

private var maxVisibility = Long-MIN_VALUE
private var minVisibility = Long.-MAX_ VALUE
private var maxWindGust = Double_MIN_VALUE
private var minWindGust = Double_.MAX_VALUE
private var maxWindDeg Long-MIN_VALUE
private var minWindDeg Long -MAX_VALUE

private val weatherlds = mutableListOf<Long>()
private val mainConditions = mutableListOf<String>()
private val descriptions = mutableListOf<String>()
private val icons = mutableListOf<String>()

private var totalHours =
private var totalMinutes =
private var totalDistance =

fun accumulate(response: ResponseRoute) {
val (hours, minutes) = parseDuration(response.mapResponse.duration)
totalHours += hours
totalMinutes += minutes
if (totalMinutes >= ) {
totalHours += totalMinutes /
totalMinutes %=

}

totalDistance += parseDistance(response.mapResponse.distance)

allTravel .addAll (response.mapResponse.path)

allMarkers += response.mapResponse.markers

totalTemp += response.analysis.averageTemp
totalCloudiness += response.analysis.averageCloudiness
totalWindSpeed += response.analysis.averageWindSpeed
totalHumidity += response.analysis.averageHumidity
totalVisibility += response.analysis.averageVisibility
totalWindGust += response.analysis.averageWindGust
totalWindDeg += response.analysis.averageWindDeg
totalWeatherMarkers += response.analysis.marketWeather

maxTemp = maxOf(maxTemp, response.analysis.maxTemp)

minTemp = minOF(minTemp, response.analysis.minTemp)

maxCloudiness = maxOf(maxCloudiness, response.analysis.maxCloudiness)
minCloudiness = minOf(minCloudiness, response.analysis.minCloudiness)
maxWindSpeed = maxOf(maxWindSpeed, response.analysis.maxWindSpeed)




minWindSpeed = minOFf(minWindSpeed, response.analysis.minWindSpeed)
maxHumidity = maxOf(maxHumidity, response.analysis.maxHumidity)
minHumidity = minOf(minHumidity, response.analysis.minHumidity)
maxVisibility = maxOf(maxVisibility, response.analysis.maxVisibility)
minVisibility = minOf(minVisibility, response.analysis.minVisibility)
maxWindGust = maxOf(maxWindGust, response.analysis.maxWindGust)
minWindGust = minOF(minWindGust, response.analysis.minWindGust)
maxWindDeg = maxOf(maxWindDeg, response.analysis.maxWindDeg)
minWindDeg = minOF(minWindDeg, response.analysis.minWindDeg)

weatherlds.add(response.analysis.mostFrequentWeatherlid)
mainConditions.add(response.analysis.mostFrequentMainCondition)
descriptions.add(response.analysis.mostFrequentDescription)
icons.add(response.analysis.mostFrequentlcon)
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¥

fun toJourneyResponse(dangerRisk: Int, comfortRisk: Int, citiesSize: Int):

JourneyResponse {

val avgTemp = totalTemp / citiesSize

val avgCloudiness = totalCloudiness / citiesSize

val avgWindSpeed = totalWindSpeed / citiesSize

val avgHumidity = totalHumidity / citiesSize

val avgVisibility = totalVisibility / citiesSize

val avgWindGust = totalWindGust / citiesSize

val avgWindDeg = totalWindDeg / citiesSize

val mostFrequentWeatherld = weatherlds.groupingBy { it
}.eachCount()-maxByOrNull { it.value }?.key

val mostFrequentMainCondition = mainConditions.groupingBy { it
}.eachCount()-maxByOrNull { it.value }?.key

val mostFrequentDescription = descriptions.groupingBy { it
}-eachCount() -maxByOrNull { it.value }?_key

val mostFrequentlcon = icons.groupingBy { it }.eachCount().maxByOrNull {
it.value }?.key

return JourneyResponse(

allTravel = allTravel,

allTime = formatDuration(totalHours, totalMinutes),

allDistance = formatDistance(totalDistance),

averageTemp = BigDecimal (avgTemp).setScale(2,
RoundingMode .HALF_UP) . toDouble(),

maxTemp = maxTemp,

minTemp = minTemp,

averageCloudiness = BigDecimal (avgCloudiness) .setScale(
RoundingMode .HALF_UP) . toDouble(),

maxCloudiness = maxCloudiness,

minCloudiness = minCloudiness,

averageWindSpeed = BigDecimal (avgWindSpeed) .setScale(2,
RoundingMode .HALF_UP) .toDouble(),

maxWindSpeed = maxWindSpeed,

minWindSpeed = minWindSpeed,

averageHumidity = BigDecimal (avgHumidity) .setScale(2,
RoundingMode .HALF_UP) .toDouble(),

maxHumidity = maxHumidity,

minHumidity = minHumidity,

averageVisibility = avgVisibility,

maxVisibility = maxVisibility,




minVisibility = minVisibility,

averageWindGust = BigDecimal (avgWindGust) .setScale(2,
RoundingMode .HALF_UP) .toDouble(),

maxWindGust = maxWindGust,

minWindGust = minWindGust,

averageWindDeg = BigDecimal (avgWindDeg) .setScale(2,
RoundingMode .HALF_UP) .toDouble(),

maxWindDeg = maxWindDeg,

minWindDeg = minWindDeg,

mostFrequentWeatherld = mostFrequentWeatherld,

mostFrequentMainCondition = mostFrequentMainCondition,

mostFrequentDescription = mostFrequentDescription,

mostFrequentlcon = mostFrequentlcon,

totalWeatherMarkers = totalWeatherMarkers,

dangerRisk = dangerRisk,

comfortRisk = comfortRisk
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}

private fun parseDuration(duration: String): Pair<Int,

val regex = Regex('(\\d+)h\\s*(\\d+)m'")

val matchResult = regex.find(duration)

return if (matchResult '= null) {
Pair(matchResult.groups[1]?.value?.tolnt() ?:

matchResult.groups[2]?.value?.tolnt() ?: 0)

} else {
Pair(0, 0)

e

¥

private fun parseDistance(distance: String): Double {
val regex = Regex(""(\\d+\\.?2\\d*)\\s*km'")
val matchResult = regex.find(distance)
return matchResult?._groups?.get(1)?.value?.toDouble() ?:

}

private fun formatDistance(totalDistance: Double): String {
return "${"%.2f".format(totalDistance)} km"
by

private fun formatDuration(totalHours: Int, totalMinutes: Int): String {
return "${totalHours}h ${totalMinutes}m"
}
by

object RouteUtils {

fun decodePoly(encoded: String): List<LatLng> {
val poly = mutableListOf<LatLng>()
var index =
val encoded. length
var
var

while (index < len) {
var b: Int
var shift =
var result =
do {




b = encoded[index++].code -
result = result or (b and shl shift)
shift +=

} while (b >= ))

val dlat = 1If (result and I= 0) (result shr 1).inv() else result

lat += dlat

shift =

result =

do {
b = encoded[index++].code -
result = result or (b and shl shift)
shift +=

} while (b >= )}

val dIng = if (result and 1= 0) (result shr 1).inv() else result

Ing += dlIng

val p = LatLng((lat.toDouble() 7/ ), (Ing.toDouble() 7/

poly.add(p)
}

return poly

}

fun betweenTime(startTime: String, endTime: String): String {
val formatter = SimpleDateFormat("*HH:mm dd.MM.yyyy™,
Locale.getDefault())
val startTime = formatter.parse(startTime) ?: Date()
val endTime = formatter.parse(endTime) ?: Date()
val duration = endTime.time - startTime.time
val hours = duration / ( * *
val minutes = (duration % ( * *60)) 7/ (
return "${hours}h ${minutesim”

calculateDistance(start: LatLng, end: LatLng): Double {
val earthRadius =
val dLat = Math.toRadians(end.latitude - start.latitude)
val dLng = Math.toRadians(end.longitude - start.longitude)
val a = Math.sin(dLat /7 2) * Math.sin(dLat /7 2) +
Math.cos(Math.toRadians(start. latitude)) *
Math.cos(Math.toRadians(end. latitude)) *
Math.sin(dLng /7 2) * Math.sin(dLng 7/ 2)
val c = * Math.atan2(Math.sqrt(a), Math.sqrt(l - a))
return earthRadius * c

}

fun getMarkersEveryDistance(
leg: JSONObject,
intervalMeters: Double,
averageSpeedKmh: Double,
startTime: String
): List<Pair<LatlLng, String>> {
val steps = leg.getJSONArray(‘'steps')
val markers = mutableListOf<Pair<LatLng, String>>()
var accumulatedDistance =

val startLocation = LatlLng(
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),




leg.getJSONObject(*'start_location™).getDouble('lat™),
leg.getJSONObject(*'start location').getDouble(*'Ing')

markers.add(Pair(startLocation, startTime))

val sdf = SimpleDateFormat("'HH:mm dd.MM.yyyy", Locale.getDefault())
val calendar = Calendar.getlnstance()
calendar.time = sdf.parse(startTime) ?: Date()

for (1 1In until steps.length()) {
val step = steps.getJSONObject(i)
val distance = step.getJSONObject(‘'distance') .getDouble(*'value™)
val polyline step.getJSONObject(“'polyline™) .getString('points'™)
val stepPath decodePoly(polyline)

for (J in until stepPath.size) {
val prevPoint = stepPath[j - 1]
val currentPoint = stepPath[j]
val segmentDistance = calculateDistance(prevPoint, currentPoint)
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accumulatedDistance += segmentDistance

iT (accumulatedDistance >= intervalMeters) {
val timeToTravelSeconds = (intervalMeters / ) V4

averageSpeedKmh *

calendar.add(Calendar.SECOND, timeToTravelSeconds.tolnt())
val timeText = sdf.format(calendar.time).toString()
markers.add(Pair(currentPoint, timeText))
accumulatedDistance -= intervalMeters

if (accumulatedDistance > 0) {
val timeToTravelSeconds = (accumulatedDistance / ) /
averageSpeedKmh *
calendar.add(Calendar.SECOND, timeToTravelSeconds.tolnt())
val endTimeText = sdf.format(calendar.time).toString()
val endLocation = LatlLng(
leg.getJSONObject(*'end_location'™).getDouble('lat™),
leg.getJSONObject("'end_location'™).getDouble(*"Ing™)

)

markers.add(Pair(endLocation, endTimeText))

}

return markers

}

class AnalyzeWeather {

fun analyzeWeather(
responses: List<WeatherResponseByTime>,
marketWeather: List<WeatherMarker>

): WeatherAnalysis {

val temperatureSummary = responses.flatMap { it.data.map { daum ->
daum.temp } }
val averageTemp = temperatureSummary.average()




val maxTemp temperatureSummary.maxOrNull() ?:
val minTemp temperatureSummary .minOrNull() 2:

val cloudinessSummary responses.flatMap { i1t.data.map { daum ->
daum.clouds } }

val averageCloudiness = cloudinessSummary.average() .toLong()

val maxCloudiness = cloudinessSummary.maxOrNull() 2:

val minCloudiness = cloudinessSummary.-minOrNull () ?:

val windSpeedSummary = responses.flatMap { it.data.map { daum ->
daum.wind_speed } }

val averageWindSpeed = windSpeedSummary.average()

val maxWindSpeed = windSpeedSummary.maxOrNull() ?:

val minWindSpeed = windSpeedSummary.minOrNull () ?:

val humiditySummary = responses.flatMap { i1t.data.map { daum ->
daum_humidity } }
val averageHumidity humiditySummary.average() -toLong()
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val maxHumidity humiditySummary.maxOrNull() ?:
val minHumidity humiditySummary.minOrNull() ?:

val visibilitySummary = responses.flatMap { it.data.map { daum ->
daum.visibility } }

val averageVisibility = visibilitySummary.average() -toLong(Q)

val maxVisibility = visibilitySummary.maxOrNull() ?:

val minVisibility = visibilitySummary.minOrNull() ?:

val windGustSummary = responses.flatMap { it.data.map { daum ->
daum.wind_gust } }

val averageWindGust = windGustSummary.average()

val maxWindGust = windGustSummary.maxOrNull() ?:

val minWindGust = windGustSummary.minOrNull() ?:

val windDegSummary = responses.flatMap { it.data.map { daum ->
daum.wind_deg } }

val averageWindDeg = windDegSummary.average() -toLong()

val maxWindDeg = windDegSummary.maxOrNull() ?:

val minWindDeg = windDegSummary.minOrNull() ?2:

val weatherData = responses.flatMap { it.data.flatMap { daum ->
daum.weather } }

val mostFrequentWeatherld = weatherData.groupingBy { it.id
}.eachCount() .maxByOrNull { it.value }?.key ?:

val mostFrequentMainCondition = weatherData.groupingBy { it.main
}-eachCount() -maxByOrNull { it.value }?.key ?: "Unknown™

val mostFrequentDescription = weatherData.groupingBy { 1t.description
}.eachCount() .-maxByOrNull { it.value }?.key ?: "Unknown"

val mostFrequentlcon = weatherData.groupingBy { it.icon
}.eachCount().-maxByOrNull { it.value }?.key ?: "Unknown"

return WeatherAnalysis(




averageTemp = averageTemp,

maxTemp = maxTemp,

minTemp = minTemp,

averageCloudiness = averageCloudiness,
maxCloudiness = maxCloudiness,

minCloudiness = minCloudiness,
averageWindSpeed = averageWindSpeed,
maxWindSpeed = maxWindSpeed,

minWindSpeed = minWindSpeed,

averageHumidity = averageHumidity,

maxHumidity = maxHumidity,

minHumidity = minHumidity,

averageVisibility = averageVisibility,
maxVisibility = maxVisibility,

minVisibility = minVisibility,

averageWindGust = averageWindGust,

maxWindGust = maxWindGust,

minWindGust = minWindGust,

averageWindDeg = averageWindDeg,

maxWindDeg = maxWindDeg,

minWindDeg = minWindDeg,

mostFrequentWeatherld = mostFrequentWeatherld,
mostFrequentMainCondition= mostFrequentMainCondition,
mostFrequentDescription = mostFrequentDescription,
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mostFrequentlcon = mostFrequentlcon,
marketWeather = marketWeather

¥

nterface WeatherApiService {

@GET(*'datas3.0/onecal l/timemachine'™)
fun getWeatherByDate(
@Query('lat'™) lat: Double,
@Query('lon') lon: Double,
@Query('appid™) appld: String,
@Query(*'lang'™) lang: String,
@Query('units') units: String,
@Query(*'dt') dt: Long
): Call<WeatherResponseByTime>
}
interface CheckpointRepository:
JpaRepository<com.radchuk.bitreker.model .db.entity.Checkpoint, Long>
interface CheckpointWeatherRepository:
JpaRepository<com.radchuk.bitreker.model .db.entity.CheckpointWeather, Long>
interface JourneyWeatherSummaryRepository: JpaRepository<com.ra interface
RouteParamsRepository:
JpaRepository<com.radchuk.bitreker._model .db.entity.RouteParams, Long>
dchuk.bitreker.model .db.entity.JourneyWeatherSummary, Long>
interface RoutePointRepository:
JpaRepository<com.radchuk.bitreker_model .db.entity.RoutePoint, Long>
interface RouteStopsRepository: JpaRepository<RouteStops, Long>
interface StopRepository: JpaRepository<Stop, Long>
interface StopRepository: JpaRepository<Stop, Long>
interface WeatherRepository:
JpaRepository<com.radchuk.bitreker_model .db.entity.Weather, Long>
@Service
class BiService(




private val client: OkHttpClient,
private val weatherService: WeatherService

private val logger: Logger = LoggerFactory.getLogger(BiService::class.java)

@Value(""\${keyAPI .maps}')
private lateinit var apiKey: String

fun getRouteResponse(
startCity: String,
endCity: String,
startTime: String,
stepKM: Double,
speed: Double,
metricWeather: String
): ResponseRoute {
val mapsJson = fetchRouteData(startCity, endCity)
return parseRoute(mapsJson, startTime, stepKM, speed, metricWeather)

}

private fun fetchRouteData(startCity: String, endCity: String): String {
val url = "https://maps.googleapis.com/maps/api/directions/json?" +
"origin=$startCity&destination=$endCity&key=%apiKey"

val request = Request.Builder().urlCurl).build()
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return client.newCall(request).execute().use { response ->
response.body?.string() .orEmpty()
by

}

private fun parseRoute(
Jjson: String,
startTime: String,
stepKM: Double,
speed: Double,
metricWeather: String
): ResponseRoute {
val jsonObject = JSONObject(json)
val route = jsonObject.getJSONArray(‘'routes'™) .getJSONObject(0)
val encodedPath =
route.getJSONObject(*'overview_polyline™).getString('points™)
val path = RouteUtils.decodePoly(encodedPath)

val legs = route.getJSONArray(*'legs'™) .getJSONObject(0)

val markers = RouteUtils.getMarkersEveryDistance(legs, stepKM, speed,
startTime)

val weatherMarkers = getWeatherMarkers(markers, metricWeather)

val distance legs.getJSONObject(*'distance’™) .getString("text')

val duration RouteUtils._betweenTime(startTime, markers. last().second)

val analysis AnalyzeWeather () -analyzeWeather (weatherMarkers.map {
it.weatherinfo }, weatherMarkers)

logger.info(""Markers: $markers'™)
logger.info(""Weather Markers: $weatherMarkers'™)
logger.info(""Analysis: $analysis™)

return ResponseRoute(




mapResponse = MapResponse(
path = path,
distance = distance,
duration = duration,
markers = markers

).

analysis = analysis

}

private fun getWeatherMarkers(
markers: List<Pair<LatLng, String>>,
metricWeather: String
): List<WeatherMarker> {
return markers.mapNotNull { (location, timestamp) ->
weatherService.getWeather(location. latitude, location.longitude,
stringToUnixTime(timestamp), metricWeather)
?.let { WeatherMarker(location, timestamp, it) }
e

he
Foo
@Service
class RiskCalculator {

fun calculateRisk(response: JourneyResponse, units: String): RiskAssessment
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weatherld = response.mostFrequentWeatherld ?:

dangerRisk = when (weatherld) {
in .- , In -- ,

: in
else ->

}

val temperature = if (units == "imperial’) (response.averageTemp - ) *

/ 9 else response.averageTemp
val windSpeed = if (units == "imperial') response.averageWindSpeed *
else response.averageWindSpeed

val comfortRisk when {
temperature - |l temperature > ->
temperature - |l temperature > ->
temperature < - || temperature > ->
response.averageHumidity > || windSpeed >
response.averageHumidity > || windSpeed >
response.averageHumidity > |] windSpeed >
weatherld In -- || weatherld in -- || weatherld in
|l weatherld == ->
weatherld iIn -- |] weatherld in - ->
else ->

he
return RiskAssessment(dangerRisk, comfortRisk)
}
by
@Service

class RouteCalculator(
private val biService: BiService,




private val riskCalculator: RiskCalculator

) {

fun calculateJdourney(routeRequest: RouteRequest): JourneyResponse {
val cities = routeRequest.cities
val journeyStats = JourneyStats()

var startTimeCity = routeRequest.departureTime

for (1 1In until cities.size - 1) {
val stop = cities[i]-stopDuration
logger.info('startTime for segment $i1 =
${addTimeToDateTime(startTimeCity, stop)}'™)
val response = biService.getRouteResponse(
cities[i].-cityName, cities[i + 1].cityName,
addTimeToDateTime(startTimeCity, stop),
routeRequest.stepDistance, routeRequest.averageSpeed,
routeRequest.metricWeather

)

startTimeCity = response.mapResponse.markers.last() .second

jJjourneyStats.accumulate(response)

}

val journeyResponse = journeyStats.toJourneyResponse(0,0, cities.size -
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val riskAssessment = riskCalculator.calculateRisk(journeyResponse,
routeRequest.metricWeather)

return journeyResponse.copy(
dangerRisk = riskAssessment.dangerRisk,
comfortRisk = riskAssessment.comfortRisk

}

private fun addTimeToDateTime(dateTimeStr: String, timeToAdd: String):
String {
val dateTimeFormatter = DateTimeFormatter.ofPattern(C'HH:mm dd.MM.yyyy™)
var dateTime = LocalDateTime.parse(dateTimeStr, dateTimeFormatter)
val timeParts = timeToAdd.split(":")
dateTime =
dateTime.plusHours(timeParts[0] -toLong()) -plusMinutes(timeParts[1]-toLong())
return dateTime.format(dateTimeFormatter)
by
b

@Service
class RouteSaveService(
private val tripRepository: TripRepository,
private val routeParamsRepository: RouteParamsRepository,
private val stopRepository: StopRepository,
private val routeStopsRepository: RouteStopsRepository,
private val checkpointRepository: CheckpointRepository,
private val weatherRepository: WeatherRepository,
private val checkpointWeatherRepository: CheckpointWeatherRepository,
private val journeyWeatherSummaryRepository:
JourneyWeatherSummaryRepository,
private val routePointRepository: RoutePointRepository




) {

fun saveRoute(routeRequest: RouteRequest, journeyResponse: JourneyResponse)
{

val trip = com.radchuk.bitreker.model.db.entity.Trip(
startPoint = routeRequest.cities.first().cityName,
endPoint = routeRequest.cities.last().cityName,
dangerRisk = journeyResponse.dangerRisk,
comfortRisk = journeyResponse.comfortRisk

)

val savedTrip tripRepository.save(trip)

val formatter = DateTimeFormatter.ofPattern(""HH:mm dd.MM.yyyy'™)
val localDateTime = LocalDateTime.parse(routeRequest.departureTime,
formatter)

val routeParams = com.radchuk.bitreker.model.db.entity.RouteParams(
avgSpeed = routeRequest.averageSpeed,
checklnterval = routeRequest.stepDistance.tolnt(),
startDatetime =
metricWeather =
trip = savedTrip

localDateTime,
routeRequest.metricWeather,

)

routeParamsRepository.save(routeParams)

routeRequest.cities.forEach { city ->
val stop = Stop(
address = city.cityName,
waitingTime = city.stopDuration.tolntOrNull() ?: O,
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lat
Ing

savedStop stopRepository.save(stop)

routeStop RouteStops(
stop = savedStop,
route = savedTrip

)

routeStopsRepository.save(routeStop)

}

jJourneyResponse.allTravel . forEachlndexed { index, latLng ->
val point = com.radchuk.bitreker.model.db.entity.RoutePoint(
trip = savedTrip,
latitude = latLng. latitude,
longitude = latLng.longitude,
pointOrder = index

)

routePointRepository.save(point)

}

val journeySummary =
com.radchuk.bitreker._.model .db.entity.JourneyWeatherSummary (

trip = savedTrip,
averageTemp = journeyResponse.averageTemp,
maxTemp = journeyResponse.maxTemp,
minTemp = journeyResponse.minTemp,
averageCloudiness = journeyResponse.averageCloudiness,
maxCloudiness = journeyResponse.maxCloudiness,




minCloudiness = journeyResponse.minCloudiness,
averageWindSpeed = journeyResponse.averageWindSpeed,
maxWindSpeed = journeyResponse.maxWindSpeed,
minWindSpeed = journeyResponse.minWindSpeed,
averageHumidity = journeyResponse.averageHumidity,
maxHumidity = journeyResponse.maxHumidity,
minHumidity = jJourneyResponse.minHumidity,
averageVisibility = journeyResponse.averageVisibility,
maxVisibility = journeyResponse.maxVisibility,
minVisibility = journeyResponse.minVisibility,
averageWindGust = journeyResponse.averageWindGust,
maxWindGust = journeyResponse.maxWindGust,
minWindGust = journeyResponse.minWindGust,
averageWindDeg = journeyResponse.averageWindDeg,
maxWindDeg = journeyResponse.maxWindDeg,
minWindDeg = journeyResponse.minWindDeg,
mostFrequentWeatherld = journeyResponse.mostFrequentWeatherld,
mostFrequentMainCondition =
JourneyResponse.mostFrequentMainCondition,
mostFrequentDescription = journeyResponse.mostFrequentDescription,
mostFrequentlcon = journeyResponse.mostFrequentlcon

)
j

ourneyWeatherSummaryRepository.save(journeySummary)

jJourneyResponse. totalWeatherMarkers.forEach { marker ->
val localMarkerTime = LocalDateTime.parse(marker.timestamp,
formatter)
val checkpoint = com.radchuk.bitreker._.model.db.entity.Checkpoint(
arrivalTime = localMarkerTime,
trip = savedTrip
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val savedCheckpoint = checkpointRepository.save(checkpoint)

marker .weatheriInfo.data.firstOrNull(Q?.let { daum ->
val weather = com.radchuk.bitreker.model.db.entity.Weather(

state = daum.weather.firstOrNull()?.main ?: "Unknown',
temperature = daum.temp,
feelsLike = daum.feels like,
pressure = daum.pressure,
humidity = daum.humidity,
dewPoint = daum.dew_point,
uvi = daum.uvi,
clouds = daum.clouds,
visibility = daum.visibility,
windSpeed = daum.wind_speed,
windGust = daum.wind_gust,
windDeg = daum.wind_deg,
description = daum.weather.firstOrNull ()?.description,
icon = daum.weather.firstOrNull()?.icon

)

val savedWeather = weatherRepository.save(weather)

val checkpointWeather =
com.radchuk.bitreker.model .db.entity.CheckpointWeather(
checkpoint = savedCheckpoint,
weather = savedWeather

)

checkpointWeatherRepository.save(checkpointWeather)




by
}
@Service
class WeatherService(
private val weatherApiService: WeatherApiService

) {

@value(""\${keyAPI .openweather}™")
lateinit var openWeatherApiKey: String

fun getWeather(lat: Double, lon: Double, time: Long, metric : String):
WeatherResponseByTime? {
val call = weatherApiService.getWeatherByDate(
lat,
lon,
openWeatherApikKey,
en",
metric,
time
))
val response = call_execute()
return if (response.isSuccessful) response.body() else null

}

fun stringToUnixTime(dateString: String): Long {
val dateFormat = SimpleDateFormat("*HH:mm dd.MM.yyyy', Locale.getDefault())
val date = dateFormat.parse(dateString)
return date?.time?.div( ) ?:
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unixTimeToString(unixTime: Long): String {
val dateFormat = SimpleDateFormat("*HH:mm dd.MM.yyyy', Locale.getDefault())
val date = java.util_Date(unixTime *
return dateFormat.format(date)
ks
class ResponseRoute (
val mapResponse: MapResponse,
val analysis: WeatherAnalysis
)
data class WeatherResponseByTime (
val lat: Double,
val lon: Double,
val timezone: String,
val timezone_offset: Long,
val data: List<Daum>,
)
data class Weather(
val id: Long,
val main: String,
val description: String,
val i1con: String,
)
data class Daum(
val dt: Long,
val sunrise: Long,
val sunset: Long,
val temp: Double,




val feels like: Double,
val pressure: Long,

val humidity: Long,

val dew_point: Double,
val uvi: Double,

val clouds: Long,

val visibility: Long,
val wind_speed: Double,
val wind_gust: Double,
val wind_deg: Long,

val weather: List<Weather>,

)

data class WeatherAnalysis(

val averageTemp: Double,
val maxTemp: Double,
val minTemp: Double,

val averageCloudiness: Long,
val maxCloudiness: Long,
val minCloudiness: Long,

val averageWindSpeed: Double,
val maxWindSpeed: Double,
val minWindSpeed: Double,

val averageHumidity: Long,
val maxHumidity: Long,
val minHumidity: Long,

val averageVisibility: Long,
val maxVisibility: Long,
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val minVisibility: Long,

val averageWindGust: Double,
val maxWindGust: Double,
val minWindGust: Double,

val averageWindDeg: Long,
val maxWindDeg: Long,
val minWindDeg: Long,

val mostFrequentWeatherld: Long,

val mostFrequentMainCondition: String,
val mostFrequentDescription: String,
val mostFrequentlcon: String,

val marketWeather: List<WeatherMarker>
)
data class WeatherMarker(

val location: LatlLng,

val timestamp: String,

val weatherlInfo: WeatherResponseByTime
)
data class JourneyResponse (

val allTravel: List<LatLng>,

val allTime: String,

val allDistance: String,




val averageTemp: Double,
val maxTemp: Double,
val minTemp: Double,
val averageCloudiness: Double,
val maxCloudiness: Long,
val minCloudiness: Long,
val averageWindSpeed: Double,
val maxWindSpeed: Double,
val minWindSpeed: Double,
val averageHumidity: Double,
val maxHumidity: Long,
val minHumidity: Long,
val averageVisibility: Double,
val maxVisibility: Long,
val minVisibility: Long,
val averageWindGust: Double,
val maxWindGust: Double,
val minWindGust: Double,
val averageWindDeg: Double,
val maxWindDeg: Long,
val minWindDeg: Long,
val mostFrequentWeatherld: Long?,
val mostFrequentMainCondition: String?,
val mostFrequentDescription: String?,
val mostFrequentlcon: String?,
val dangerRisk: Int,
val comfortRisk: Int,
val totalWeatherMarkers: List<WeatherMarker>
)
data class RouteRequest(
val cities: List<CityStop>,
val departureTime: String,
val stepDistance: Double,
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val averageSpeed: Double,
val metricWeather: String
)
data class CityStop(
val cityName: String,
val stopDuration: String
)
data class MapResponse(
val path: List<LatlLng>,
val distance: String,
val duration: String,
val markers: List<Pair<LatLng, String>>
)
data class LatLng(
val latitude: Double,
val longitude: Double
)
@Entity
@Table(name = "‘Checkpoint™™)
data class Checkpoint(
@id
@GeneratedValue(strategy = GenerationType.IDENTITY)
val markerld: Long = O,

@Column(nullable = false)




val arrivalTime: LocalDateTime,

@ManyToOne
@JoinColumn(name = *“route_id")
val trip: com.radchuk.bitreker._.model.db.entity.Trip
)
@Entity
@Table(name = "'CheckpointWeather')
data class CheckpointWeather(
@id
@GeneratedValue(strategy = GenerationType.IDENTITY)
val i1d: Long = O,

@ManyToOne
@JoinColumn(name = *“marker_id™)
val checkpoint: com.radchuk.bitreker._.model.db.entity.Checkpoint,

@ManyToOne
@JoinColumn(name = *“weather_id")
val weather: com.radchuk.bitreker.model.db.entity.Weather
)
@Entity
@Table(name = "journey weather_summary')
data class JourneyWeatherSummary(
@ld @GeneratedValue(strategy = GenerationType.IDENTITY)
val summaryld: Long = O,

@OneToOne
@JoinColumn(name = *“trip_id™)
val trip: com.radchuk.bitreker.model.db.entity.Trip,

val averageTemp: Double?,

val maxTemp: Double?,

val minTemp: Double?,

val averageCloudiness: Double?,
val maxCloudiness: Long?,
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val minCloudiness: Long?,
val averageWindSpeed: Double?,
val maxWindSpeed: Double?,
val minWindSpeed: Double?,
val averageHumidity: Double?,
val maxHumidity: Long?,
val minHumidity: Long?,
val averageVisibility: Double?,
val maxVisibility: Long?,
val minVisibility: Long?,
val averageWindGust: Double?,
val maxWindGust: Double?,
val minWindGust: Double?,
val averageWindDeg: Double?,
val maxWindDeg: Long?,
val minWindDeg: Long?,
val mostFrequentWeatherld: Long?,
val mostFrequentMainCondition: String?,
val mostFrequentDescription: String?,
val mostFrequentlcon: String?
)
@Entity
@Table(name = "‘route_params'™)
data class RouteParams(




@1d @GeneratedValue(strategy = GenerationType.IDENTITY)
val paramsld: Long = O,

val avgSpeed: Double,

val checklnterval: Int,

val startDatetime: LocalDateTime,
val metricWeather: String? = null,

@OneToOne
@JoinColumn(name = *“route_id")
val trip: com.radchuk.bitreker._.model._db.entity.Trip
)
@Entity
@Table(name = "route_points™)
data class RoutePoint(
@ld @GeneratedValue(strategy = GenerationType.IDENTITY)
val pointld: Long = O,

@ManyToOne
@JoinColumn(name = *“trip_id™)
val trip: com.radchuk.bitreker.model.db.entity.Trip,

val latitude: Double,
val longitude: Double,
val pointOrder: Int
)
@Entity
@Table(name = ""RouteStops'™)
data class RouteStops(
@ld
@GeneratedValue(strategy = GenerationType.IDENTITY)
val id: Long = O,

@ManyToOne
@JoinColumn(name = *'stop_id™)

val stop: Stop,

@ManyToOne
@JoinColumn(name = "route_id")
val route: com.radchuk.bitreker.model.db.entity.Trip
)
@Entity
@Table(name = "'Stop'™)
data class Stop(
@ld
@GeneratedValue(strategy = GenerationType.IDENTITY)
val stopld: Long = O,

@Column(nullable = false)
val address: String,

@Column
val waitingTime: Int,

@Column(nullable = false)
val lat: Double,

@Column(nullable LELEE))
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val Ing: Double
)
@Entity
@Table(name = ""trip™)
data class Trip(
@ld @GeneratedValue(strategy = GenerationType.IDENTITY)
val routeld: Long = O,

@Column(nullable = false)
val startPoint: String,

@Column(nullable false)

val endPoint: String,

val dangerRisk: Int? = null,
val comfortRisk: Int? = null
)
@Entity
@Table(name = "weather™)
data class Weather(
@ld @GeneratedValue(strategy = GenerationType.IDENTITY)
val weatherld: Long = O,

val state: String,

val temperature: Double,
val feelsLike: Double?,
val pressure: Long?,

val humidity: Long?,

val dewPoint: Double?,
val uvi: Double?,

val clouds: Long?,

val visibility: Long?,
val windSpeed: Double?,
val windGust: Double?,
val windDeg: Long?,

val description: String?,
val icon: String?
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