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Meta po6oTn — po3poOka iHpopMaIiiHOT CHCTEeMH — TPEHaXKepa JJIsl BUBUCHHS

Spring framework, BukoprucToBytoun akTyaabHI TEXHOJIOTI pO3pOOKH.

Metoau nociigaxeHHss — METOJ pO3poOKH BeO-10AaTKy 3 BUKOPUCTAaHHSIM BeO-
(peiriMBOpKY.
Pe3ynbTaTH — pO3pOOJIEHO CUCTEMY-TPEHAXKEP A HABYAIBHOIO IIPEIMETY.

Hanucanuii crieHapiil Jyisi MpOXOKEHHS IbOTO TpeHaxkepy. TpeHakep HanMCcaHWi Ha

MOBI IIporpamMyBaHHs Java 3 BUKopucTanHsaM Spring framework.
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Beryn
OcTaHHIMH pOKaMH TEXHOJIOTis cTa€ BCce OUIBII 1 OUIBII HEBIJI’€MHOK YACTHHOIO

HAIIIOTO MOBCSIKIECHHOTO XKUTTS. MU KHBEMO y CYCHUIBCTBI, JIe 171e1 € pYLIIHHOIO CUIIOH0,

a4 HC OCHOBHUMH TOBapaMH.

[caye gyxe mMano crnoco0iB, SKUMHU TEXHOJIOT1 HE BIUIMBAIOTh HA HAIE XKUTTSI. Mu
Maiike 3aBKIM BUKOPHUCTOBYEMO SIKYCh TE€XHOJIOT1IO, 1 HAIlla 3aJICKHICTh B1J] TEXHOJIOTI{
Oyzae 3poctaTH juiie 3 4acoM. 3a JaHuMu MiHicTepcTBa mpaii YKpaiHHu, 3pOCTaHHS
3alHATOCTI MPOTITOM HACTYIHHUX KUJIBKOX POKIB OyJi€ 3yMOBJIEHUH HAIIOO 3pOCTAI0UO0I0
3QJIEKHICTIO Bl TEXHOJIOTIM Ta MOCTIMHOK BaXXJIMBICTIO MIATPUMKH CHCTEMHOI Ta
MepexkeBoi Oesneku. Yepe3 1e poOOTOMABIl MOTPEOYIOTH J0OpPE OCBIUEHHX Ta
BHUCOKOKBaTI(h1KOBAHUX JIIOJCH, K1 PO3YMIIOTh HAHOBIII TEXHOJOTTYHI pO3POOKH st

3aMIIIEHHS BUCOKOTEXHOJIOTTUHUX ITOCA/I.

BupoOHUIITBO TEXHOJIOTIH € Ba)KJIMBOIO YAaCTHUHOIO CBITY, 10 po3BUBaeThCs. Lle
O3HAYae€, M0 KOMIT'IOTEpHE MpOrpamMyBaHHS € HaJ3BUYANHO BaXKJIMBUM JUIsI HAILIOTO
MalOyTHHOTO  SIK  IJIOOAJIBHOTO  CYCHUIBCTBA.  BUNYCKHUKH  KOMIT'HOTEPHOTO
MporpamMyBaHHS MOXYTh JOTIOMOTITH CTBOPHTH II¢ MalOyTHE MUISIXOM aBTOMAaTH3aIlii
nmpoleciB, 300py MaHUX, aHamizy iH(opMalii Ta OOMIHY 3HAHHSAMHU [UJISl TOCTIHHUX

1HHOBAIIIM Ta BIIOCKOHAJICHHS 1ICHYIOUHX TTPOIIECIB.

Ile o3nHauae, 110, XO04a KOMII'IOTEPHE MPOrpaMyBaHHS ChOTOJIHI HaJI3BUYATHO
BaXXJIMBO, BOHO MOXE MaTH Ie Outbiuii epekt y MaiOyTHboMmy. [loku xomm’roTepHi
IIPOrPaAMICTH Y BChOMY CBITI MPAIIOIOTh HAJ BUBUYEHHSM HOBHUX CIIOCOOIB CIIJIKYBaHHS 3
MallMHaAMU Ta KOMII I0T€paMu, raiy3b OyAe HpOJOBXKYBaTH POCTU. 3apa3 3700yTTs
CTYIIEHSI KOMIT I0T€PHOI0 MPOTrpaMyBaHHs 03HAYAE, 1110 BU MOXKeTe OyTH YaCTUHOIO I[bOTO
JOCIIKEHHSI Ta TECTyBaHHA IJsi PO3pOOKH (YHKLIA, $SKI MOXYTh JOMNOMOITH

CYCIIJIbCTBY.



1 THOOPMAIIMHUM OTJISI

1.1 OcHoBHA TepMiHO0JIOTisI
MoBu KOMII’IOTEpHOTO MPOTrpaMyBaHHsI T03BOJISIOTH JaBATH BKa31BKH KOMIT I0TEPY
MOBOI0, IKYy BiH po3yMie€. [Toai6HO 70 TOTO, sIK iCHye 6araTo MOB, 3aCHOBAHUX Ha JIFOIMHI,
icHye 0e3nmid MOB KOMI'IOTEPHOTO MPOrpaMyBaHHS, $KI TPOrpaMiCTH MOXKYTh
BUKOPHCTOBYBATH JJISI CIIIJIKYBAaHHS 3 KOMIT'TOTepoM. YacTuHA MOBH, SIKY MOKE 3PO3YMITH
KOMII'FOTep, Ha3UBAEThCA ABIHKOBOIO. [lepekian MoBu mporpaMyBaHHs y OiHApHHMA (aiin
Bimomuii sk kommismis. Koxxxa moBa, Big MoBu C 1o Python, Mae cBoi oco0mBoOCTI, X04ua

€ 0araTo CHUIbHUX PUC MI’)K MOBaMHU MTPOTpaMyBaHHS .

[{i MOBM JO3BOJISIFOTH KOMIT FOTEpAM IIBUAKO Ta €(HEKTUBHO 0OpOOIIATH BEJIHKI Ta
CKJIaJHI MacuBd 1HQopwmarlii. Hampukman, SKIO0 JIOJUHI HAJAAETHCA  CIHUCOK
PaHAOMI30BaHUX YHKCEN BIJ OJIHIEI O JECATH TUCAY 1 HOro MpocsATh PO3MICTUTH Y
MOPAJIKY 3pOCTaHHS, MIBUJIIIE 3a BCE, 1I€ 3aiiMe 3HAYHY KUIBKICTh Yacy Ta BKIIOYATUME

nesiki noMuiiku. KoM’ rotep B JaHOMY BUIAAKy 3pOOUTh BCE HIBUIKO Ta MPABUIIBHO.

CucrteMa-TpeHaXxkep 1€ Taka CHUCTeMa siKka JIOTIOMOra€ BUBUMTH a0O0 3aKpiMUTH

HAaBUYKH HAOyTi B MPOIEC] HABYAHHS.

1.2 Orasa BinoMux pinieHb
B cydacHOMy CBITI MOKHO 3HAMTH TyKe 0arato CUCTEM-TPEHAKEPIB, JJIsi BUBYCHHS

HEO0OX1THOTO HaBUKY. TpeHaxxepu AJisi BABYEHHSI MOB IIPOIPAMYBAHHS HE € BUHSITKOM.
JlaBaiiTe pO3risiHEMO AEsIKI MPUKIIAIU TaKUX TPEHAXKEPIB:

a) Udemy
OmgauM 3 HaAWOUIBII  TOMyJMSAPHUX  TPEACTaBHUKIB €  BeO®  cair

https://www.udemy.com/ [1]



https://www.udemy.com/

Lle#t BeO pecypc Hagae MOXIIMBICTD AJII CAMOCTIHHOTO HaBYaHHS, Ma€ ayXe Oararo

KYpCIB 110 Pi3HUM HaMpPSMKaM.

Learn from $12.99 through June 4 | Browse thousands of courses in 2 wide variety of in-demand topics.

1 day left!

{,‘.,Udemv Categories | Q. Search for anything

Java Courses

Java relates to Development, IT & Software

ah 10,1782

Courses to get you started

Most popular  New  Beginner Favorites

Selenium WebDriver with Java -  Java In-Depth: Become a

Java Programming Masterclass
for Software Developers Basics to Advanced+ Frameworks Complete Java Engineer! Beginners - Java 16

46 %k Kkt (617110 45 kR k¥ (12939 45 %k ok kot (16171

schonUdemy B2 ‘ Login @

v

Java Programming for Complete  The Complete Java Certification

Course

45}' %ok ok (12355)
$12.99 59459

Spring MVC

$12.99 53435 $12.99 55455 $13.99 53533
Bestseller
Java students also learn
Spring Framework Selenium WebDriver Python JavaScript
" z Object Oriented
Android Development Spring Boot 2 ”og et Web D

Pucynox 1.1 Cxkpin wiom Udemy

I[O nepeBar 1aHHOro peCcypCcy MOKHO BiI[HeCTI/II

- Jlyke Benua KypcoTeka
- 3pyunnii Ul

- HasBHicTb cepredikaTy micis 3aKiHYSHHS KypCy.
Jlo HEOMIKIB MOKHO BITHSCTH:

- CepBsic maTHui.
- Jlye Garato HesIKICHOrO KOHTEHTY.

- bBinbia yacTiHAa KOHTEHTY aHTIIMCHKOIO.



b) JavaRush

Hacrymauii cepsic B Hamomy ot oyzae https://javarush.ru/ [2]

[{s cucTema-TpeHakep HalliJieHa Ha TIOYATKIBI[IB K1 TUTHKY MTOYAN CBIM MUISIX B

BUBYEHHI MOBH IPOTpaMyBaHHS.

0O6yyenue Ha 80% COCTOMT U3 NPaKTMKK Q

B VIHTEDHATE MHOID XODOMIAX KHUT HO UHTAR KHATK NDOMAMMUCTOM He

Pucynox 1.2 Cxpinwom JavaRush

Jlo mepeBar JAaHHOTO PECYPCY MOKHO BIJTHECTH:

- Hapocratoua ckiaiHICTh MaTepiany
- 3pyunuii Ul

- HasBHICTb BEJMKOT KUIBKOCTI aJITOPUTMIYHUX 3a7a4.
J1o HEeI0I1KIB MOYKHO BIJTHECTH:

- Cepsic miaTHui.
- Hewmae neoOxinnoi vactuau npo Web development.

- Hemae marepiany nipo Spring framework.


https://javarush.ru/

c) Coursera

OcTannii Ha oryisiai cepric https://ru.coursera.org/ [3]

Ieit pecypc Hazae MOKIIMBICTD JIJII CAMOCTIMTHOTO HAaBUaHHS 3a 0€3/114bI0

CIICI1aJIbHOCTAMM.
coursera |EEEY | e o oe rapun - prncprasagh amcremos Soir [T,
HoBuHKa OT Microsoftl ayunTe 06nasHoe BENICAGHHE W NOAOTOBLTECH K CEPTHAMKALMM N0 OCHOBAM Microsoft Azure 8 CReUNann3aums. HauHiTe CEroaHs ¢ 7-AHEBHOND BECNATHOM NPOBHOMD NEpHoAa X ‘

Baw nyTb K
ycnexy

Pa3ByiBaiiTe HaBbIkV C IOMOLLBH) OHMAITK-KypPCOB,
ceprudurkaumnin n AMNNOMHLIX NPOTrPaMM OT NYYLLINX
YHUBEPCUTETOB U KOMNaHWi mupa.

MpucoeguHuTbcs
becnnarHo

Mei coTpyaHuuyaem Gonee yem ¢ 200 BeaywMMu YHUBEPCUTETAMU U KOMNaHUAMMU

Imperial College Stanford % Penn

London

ZiLLNois Duke Google m T

Pucynox 1.3 Cxkpinwom Cousera

Jlo mepeBar JAaHHOTO PECYpPCY MOKHO BIJTHECTH:

- Jlyxe Benmua KypcoTeka
- 3pyunnii Ul
- Marepian 0€3KOIITOBHHIA.

- SIKicHUIT KOHTEHT
J1o HEeI0I1KIB MOYKHO BIJTHECTH:

- Cepgic muiatHui ( SKILIO MIAHYETE OTPUMATH cepTudikar).
- binpima yacTHa KOHTEHTY aHTJIHCHKOIO.
- HeoOxinHi Kypcu po3paxoBaHi Ha CilyXadiB 3 IEBHUM PIBHEM 3HAHHS B cdepi.

- He neranpauii po36ip ocobmuBocTeit podotn OpeitMBOPKIB.


https://ru.coursera.org/
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1.3 TIlocranoBka 3amavi
3poOuBIIHM aHAMI3 , CTAIO 3pO3yMIJIO IO HA PUHKY HEMA€E HEOOX1THOTO 1HCTPYMEHTY
JUIs CaMOHaBYaHHSA [UIsl CTyAEHTiB. Tomy 3a mpoxanHs Bukiagada bepect Omera
bopucosnua, Oyna mouata poOoTa HaJd CTBOPEHHS BIIACHOTO TpPEHAXkepa SKHH Ou

BIJITOBI/IaB BCIM HEOOX1THUM KPITEPisiM.

VY nanHiil po6oTi MOTPiOHO CTBOPUTH IH(OPMALIHY CHUCTEMY-TpEHAXEp IS
BUKOHAHHS MPaKTUYHUX poOiT 3 auciuiuniau "CydacHi (pelMOBpPKH MPOCKTYyBaHHS.

Spring"
Bumoru 1o npoaytky:

— AKTyaJIbHICTh TEXHOJIOT1I

— OOmMpHa KUTBKICTh TEM JIJIsi BUBUEHHS (PPEUMBOPKY.
— MoKJIHBICTH KacToMI3alil

— Ilpuxkiagu kony

— BianosigHicTh code style guide

— Moga nporpamyBanHs Java

Metoro maHHOT poOOTM €  camMe pO3poOJieHs CepBEepHOI dYacTH a He
nu3aiiny. I IpoyKT moBHHEH BiANOBiIATH BCIM BUMOram cydacHoro I'T-punKy, 1o micis
POXO/DKEHHSI KYypCy CTYJCHT MaB MOXWJIBICTh MPOWTH CHiBOecCiny 3a JaHHUM

HaIIpaBJICHHSM.
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2 BUBIP METOJY PIINIEHHA

2.1 BuOip anapaTHO-IPOrpaMHOro iHCTPyMeHTAPil0

SIx MOBY 17151 pO3pOOKHU CepBEPHOT YACTHHH J0ATKY OyJsi0 oOpano Java. [Ipuannoro
CJIyTOBaJIO T€ 1110, LIeW J0AATOK pO3pOOIISeTCs Al TUCIIMIIIHY 10 BUBYEHHS (GPEUMBOPKY

MOBH IIpOrpamMyBaHHs Java.

Java — BigHOCHA TpocTa TaM IMOMYJSIPHO MYJbTHOpIaTdopMHA MOBa
nporpamyBaHHs. Ll MoBa gyxe 100pe miAXOAUTh JUIsl CEPBEPIB SIKI MAKO0 JIy>KE BEIIHKE
IIIOJCHHE HaBaHTa)KCHHSI 3a 11 IIBUAKOJIK® Ta BIAKA30CTIMKICTE. Takoxk
BUKPOCUTOBYBaHHs Java AomiIbHO I security mpokTiB. BoHa mo3Bossie po3poOutu

3aXHUIIEHE, JIETKO MalTadyeMuid cepBEpHY MPUKIIAIHY IPOTrpaMy

3rilHO TEXHIYHOM 3aBJaHHIO Oyio BuOpaHo ¢pelMBopk Spring. Spring
Framework 3a0e3neuye KOMIUIEKCHY MOJENb MporpamMyBaHHS Ta KOH]iryparii mmis

Cy4YaCHHX KOPIIOPATUBHUX Mporpam Ha 06a3zi Java - Ha OyAb-sKiil I1aTpopMi po3ropTaHHs.

KitouoBuMm enemeHTOM Spring € iHPPACTPYKTypHA MIATPUMKA Ha PIBHI JOJATKIB:
Spring hoKyCy€eThbCs Ha «TPYOOIPOBO/I» KOPIIOPATUBHUX JOIATKIB, III00 KOMAaH/I1 MOTJIH
30cepeIuTUCs Ha O13HEeC-JIOT1Il Ha PiBHI JOAATKIB, 0€3 3aBUX MPUB 30K 10 KOHKPETHUX

CEpEIOBHUIL PO3TOPTAHHS.
ITepeBaru Spring framework:

— CrpykTypa Spring cTocyeThecs O1IbIIOCTI (DYHKIIIOHATBHUX MOKIUBOCTEN
iH(ppacTpykTypu noaatkiB Enterprise. Hukde HaBeneHO KiJibka OCHOBHUX TIE€peBar
Spring Framework.

— Spring 103BoJIsI€ PO3POOHUKAM PO3POOIISATH KOPIIOPATUBHI JTOJIaTKH,
BukopuctoBytour POJO. [lepeBara po3pooku mporpam 3a gonomororo POJO nosnsrae B

TOMY, III0 HaM HE MOTPiIOHO MaTH KOPIOPATUBHUN KOHTEHWHED, TAKUH SIK CEepBEp
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J0JATKIB, ale MU MAaEMO MOJKJIUBICTh BUKOPUCTOBYBATH HAJIHHUI KOHTEHHED
CEPBJICTIB.

— Spring 3a0e3neuye piBeHb aOCTPAKIIIT AJIs1 ICHYIOUUX TEXHOJIOTIH, TAKUX SIK
cepBieTH, jsps, jdbc, jndi, rmi, jms Ta momra Java Tomro, Mmoo CIPOCTHTH MPOTIEC
PO3pPOOKH.

— Spring nocTavyaeThCs 3 ASIKUMHU ICHYIOUMMH TEXHOJIOT1sIMU, TakKUMH Ik ORM
framework, logging framework, J2EE ta JDK Timers Tomio, oTxe, HaM HE IOTPiOHO
SIBHO 1HTETPYBaTH 111 TEXHOJIOTi.

— Spring Mo’ke BUKIIFOUUTH CTBOPEHHSI CHHIJITOH-KJIACY Ta 3aBOJICHKHUX KJIAaciB.

— Spring 3a0e3neuye NocaiA0BHUN 1HTEp(]eiic ypaBIiHHS TPAH3aKLISIMU, SIKAN
MO’K€ MacIITadyBaTUCA J0 JOKaJIbHOI TpaH3aKIlii Ta MacmTadyBaTucs 0 INI00ATbHUX
TpaH3akxiiil (3a qornomororo JTA).

— Spring framework Bkito4a€e miaATPpUMKY yrpaBiiiHHs 013HEC-00’€KTaMU Ta
HaJaHHs iX MOCIyr KOMIIOHEHTaM PiBHS Mpe3eHTallli, 1100 BeO-IporpamMu Ta HaCTUIbHI
MporpamMu Maju JOCTYII JO TUX CaMUX 00’ €KTIB.

— Crpinr-¢ppeiMBOpK BUKOPUCTAB HAWKpally MPaKkTUKY, sika Oyia ToBeaeHa
MPOTAroM 0araTb0X POKIiB y KIJIBKOX J0JaTKax Ta oopmiieHa K MIa0J0H TU3aiiHy.

— Spring g01aTOK MOXK€e OyTH BUKOPUCTAHHM 711 PO3POOKHM PI3HUX THIMIB J0JIATKIB,
TaKHX K aBTOHOMHI IPOTpaMu, aBTOHOMHI MPoTrpamMu 3 rpadiyHuM iHTepdeiicom, Beo-
MpPOrpaMu Ta arIeTH.

— Spring niaTpumMye sk KOHPIrypariii xml, Tak 1 aHOTaIi.

— Spring Framework 103BoJisi€ pO3p0OUTH aBTOHOMHY, HACTUIbHY, 2-IIIUHOBY
apXITEKTYpy Ta PO3MOALIEHI IPOrpamu.

— Spring Hagae BOyA0BaH1 MOCIYTH MMPOMIKHOTO MPOTPAMHOTO 3a0€3MeUeHHS, TakKi
AK 00'€THAHHS 3'€THAHb, YIIPABIIHHS TPAH3AKIISIMUA TOIIO

— Spring 3a0e3neuye JErKUA KOHTEHWHEp, SKWW MOXXHA aKTHUBYyBaTH 0e3

BUKOPHUCTaHHS BeO-cepBepa abo cepBepa J0AaTKIB.
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B skocti 0asu maHHux Bukopuctaemo MariaDB. MariaDB - 1ne rinka

OpPHUTIHAJILHOTO MporpaMHoro 3abesnedeHnss MySQL.
CriBBiTHOIICHHS MK IIMMH JIBOMA TIaTGOPMaMH TaKOK 03HAYAE, II10:

— Kuienrtcebki npotokonu, API Ta cTpykTypu 0/THAKOBI.

—  daitnu BU3HAYCHHS TaOIUIb T JAHUX MTOBHICTIO CYMICHI.
[lepeBaru Bukopuctanus MariaDB nang MySQL:

— MariaDB npormnoHnye )K0pcTKilli 3aX0/11 O€3MeKH
— Tloka3Huku mBUALI Ta €()EKTUBHILI

— Bu oTpumaere goctyn A0 Kpamioi maTPUMKH KOPUCTYBayiB

2.2 Bubip cepenoBuina po3pooku
st po3poOKM  J0JaTKy HAWOUIBII BAATUM PIIMICHHSIM OyJe BUKOPUCTATH

iHTerpoBane cepenonuile nporpamyBanns (Integrated Development Environment, nami

IDE).

IDE, abo iHTerpoBaHe CEpeloBUIIE PO3POOKU, JTO3BOJSIE TPOrpamicTam
KOHCOJIIIyBaTH PI3HI aCMEKTH HAMHMCAHHS KOMM'toTepHOi nporpamu. IDE 301nb11yoTh
MPOAYKTUBHICTh MNpOrpamicTa, MOEAHYIOUM 3arajibHi Jii 3 HamUCaHHA MPOTPaAMHOIO
3a0e3NeyeHHs B €AMHY TMporpaMmy: pearyBaHHS BHUXIJHOTO KOJY, CTBOPEHHS

BUKOHYBAaHMX (DaiiJIiB Ta HAJIaroKeHHS.
Hainonynsapuimi IDE nnst po3po6ku Ha Java:

- Eclipse
- IntelliJ Idea

— NetBeans
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Jist po3po6xu Oynio oopano IntelliJ Idea uepes te mo B mivt IDE Haiikpariiie 1omoBHEHHS

KOJy Ta aHaJi3aTop KOy, IO CIpusie KOMPOPTY Ta MKBUIKOCTI PO3POOKH.

2.3 BubOip apxeTeKTypH NpoeKTy

Apxitektyporo mpoekty Oyno BuOpono Rest. REST API (takox Bigomuil sk
RESTful API) - ne intepdeiic nmporpamysanus mporpam (APl a6o BeO-API), sxwuii
BiJIMOBiAae oOMexeHHsIM apxiTekTypHoro ctuito REST 1 mo3Bossie B3aeMomisiTi 3 BeO-
ciyx6amu RESTful. REST no3nauae penpe3eHTaTUBHY nepeiady cTaHy 1 0yB CTBOpEHUMN

iH(popmaTukoM Poem DingiHrom.

APl - ne Habip BuU3HAYEHb Ta MPOTOKOJIB JyUIsi MOOYAOBU Ta I1HTErparii
MPUKIAAHOTO MPOrpaMHOro 3abe3nedyeHHs. [HOAI L€ HA3MBAIOTh KOHTPAKTOM MIXK
MOCTavyaJIbHUKOM 1H(OpMaIlli Ta KOpUcTyBadeM iHGOpMaIlii - BCTAHOBJICHHS KOHTEHTY,
[0 BHMAraerbcs Bl CIOXWBaya (I3BIHOK), 1 KOHTEHTY, KM BUMara€ BUPOOHUK
(BimnoBiae). Hampuxinaa, xoHcTpykiiss APl nms mereoposioriuHoi ciay>kOuM Moxke
BU3HAYATH, 10 KOPHUCTYBAau HaJa€ TIOMITOBUNA 1HAEKC, a BUPOOHMK BIJIMOBIJIA€

JBOCKJIaJIOBOIO BIANOBIJAIO, NIEPILIA - BUCOKA TEMIIEpPATypa, a Apyra - HU3bKa.

[HIMMU cioBaMH, SIKIIIO BU XOUETE B3aEMOIATH 3 KOMIT IOTEPOM ab0 CHCTEMOIO
JUIs oTpuMaHHs 1HGopmarllii abo BukoHaHHs GyHKIiT, APl mormomarae Bam moBiqOMIISTH,
110 BU XOYeTe, [ii cucTeMi, o0 BOHA MOTJIa 3p03yMITH Ta BUKOHATH 3anuT.Bu Moxere
ysiBuTh API sik mocepenuka Mi>k KOprcTyBadyaMu abo KIIi€EHTaMu Ta pecypcaMu abo BeO-
ciyx0amu, sSiKi BOHM XO04yThb oTpuMmaTu. lle Takox crocid aisi opraHizaiii JITUTHCS
pecypcamu Ta 1HQopmaili€ro, 30epiraloud MOpH 1bOMY O€3MeKy, KOHTPOJIb Ta

aBTEHTU(]IKAIIIIO - BU3HAYAIOYH, XTO JI0 YOT'O OTPUMYE JOCTYII.

[le omnieto mepeBaroro APl € Te, mo Bam He MOTPiIOHO 3HATH OCOOJIUBOCTI

KEILIyBaHHS - IK OTPUMYETBCS Balll pecypc abo 3BIJKU BiH OepeThCsl.
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REST - me Habip apXiTeKTypHHX OOMEXEHb, a HE MPOTOKOI abo cTaHAapT.
Po3po6uuku API moxyTs peanizyBatu REST pizaumu cnocobamu.Konu 3anut kimienTta
pooutbcst uepe3 RESTful API, BiH mepenae momaHHs CTaHy pecypey 3amuTyBady abo
KiHnesid Tourt. Lsg indopmartis abo mogaHHs MOAAETHCS B OTHOMY 3 ICKITBKOX (hopmaTiB
yepe3 HTTP: JSON (Javascript Object Notation), HTML, XLT, Python, PHP a6o
3BuvaiHuil Texct. JSON - HaifmomynsipHilia MoOBa IMporpamMyBaHHS, OCKIJIbKH,
HE3BAKAIOYM Ha CBOIO HA3BY, BOHA € MOBHO-arHOCTHYHOIO, a TAKOX JIOCTYITHOIO ISt

YUTaHHA JAK JIOAbMH, TaK 1 MallTMHAMH.

e mrock, mpo 1o CIIijJ] aM’sITaTU: 3ar0JIOBKH Ta apaMeTpU TaKOXK BAXKIIMBI AJIs
meroaiB HTTP 3anury HTTP-3anuty RESTful API, ockinbku BOHH MICTSATh BaXJIUBY
iH(dopMaIiito mpo 1AeHTU(IKATOPU IIOA0 METaJaHuX 3aluTy, aBTOpHU3Allli, €IUHOTO
inentudikaropa pecypcy (URI), kemryBanns, ¢aiiniB cookie Ta Ouibmie. IcHYHOTH
3aroJIOBKM 3alMTIB Ta 3aroJIOBKU BIJIMOBIJEH, KOXKEH 13 SIKUX Ma€ BJIACHY 1H(}OpMaIlio

npo 3'ennannss HTTP ta xonu ctany.

Jauni B cucremi mpeactaBiastumyTh Mozeab MVC. Model-View-Controller
(MVC) - me apxiTeKTypHHUI IIa0JIOH, SIKUA PO3AUISE TONATOK HA TPH OCHOBHI JIOT1UHI
KOMIIOHEHTH: MOJIeJIb, BUTJISA Ta KOHTpoJep. KokeH 13 X KOMIIOHEHTIB CTBOPEHUH JIsl
00poOKM KOHKPETHHX acmleKTiB po3poOku mporpamu. MVC - onHa 3 HaWOUIBII 4acToO
BUKOPUCTOBYBAaHUX  Tally3€BMX  CTaHJIApTIB  BEeO-po3poOKM  1Jii  CTBOPEHHS

MacITabOBaHMUX Ta PO3MIUPIOBAHUX MTPOEKTIB.



16

3 IMMPOEKTYBAHHA IPOI'PAMHOI'O ITPOAYKTY

3.1 Po3po0.ieHHs1 cuieHapilo 11l MPOEKTY.

3aBnanns (
Jns Toro moO moyaTH BHUBYEHHA (peiiMBOpKY Spring MOTpiOHO MIATOTYBATH

CEPEIOBHIIIE JJIS I[HOTO.
[ToTpiOHO BCTAHOBUTH:

e JDK

e Intelij IDEA

o GIT

e MySQL (uyu iHu1y 6a3y gaHuX)
e Maven

e Postman

Sk BcramoButu JDK mmMBiTECS - https://www.youtube.com/watch?v=1J-

PJbvJBGs&ab channel=ProgrammingKnowledge.

st BCTAHOBJICHHS Inteljj Idea CKOpHUCTANTECHh MOCUJIaHHSM

https://www.jetbrains.com/ru-ru/idea/download Tta BuOGepith Bepcito (Ultimate skio

Maete Jinen3iro Ta Community sIKIO HE MA€TE)

SIk BcramoButu Git gmBiThC - https://www.youtube.com/watch?v=2|7fD92g-

gE&ab channel=Simplilearn

SIx BcranoButn MySQL mmBithes - https://www.youtube.com/watch?v=GIRcpjg-
3Eg&ab_channel=edureka%?21

Sk BCTAHOBUTHU Maven JTUBITHCS

https://www.youtube.com/watch?v=Tu2L1pg4jns&ab channel=JavaGuides



https://www.youtube.com/watch?v=IJ-PJbvJBGs&ab_channel=ProgrammingKnowledge
https://www.youtube.com/watch?v=IJ-PJbvJBGs&ab_channel=ProgrammingKnowledge
https://www.jetbrains.com/ru-ru/idea/download
https://www.youtube.com/watch?v=2j7fD92g-gE&ab_channel=Simplilearn
https://www.youtube.com/watch?v=2j7fD92g-gE&ab_channel=Simplilearn
https://www.youtube.com/watch?v=2j7fD92g-gE&ab_channel=Simplilearn
https://www.youtube.com/watch?v=2j7fD92g-gE&ab_channel=Simplilearn
https://www.youtube.com/watch?v=GIRcpjg-3Eg&ab_channel=edureka%21
https://www.youtube.com/watch?v=GIRcpjg-3Eg&ab_channel=edureka%21
https://www.youtube.com/watch?v=GIRcpjg-3Eg&ab_channel=edureka%21
https://www.youtube.com/watch?v=GIRcpjg-3Eg&ab_channel=edureka%21
https://www.youtube.com/watch?v=Tu2L1pg4jns&ab_channel=JavaGuides

17

Sk BcramoBut Postman https://www.toolsga.com/postman/download-and-

install-postman/

[Ticast BcTaHOBIEHHS HEOOXITHUX IHCTPYMEHTIB, BaM MOTPIOHO CTBOpUTHU Spring

boot mpoekT, BHKOpHCTOBYoun spring initializr https://spring.io/quickstart, uu 3a

noromororo Intelij IDEA Ultimate , ko mMaeTe JineH3ito.

Jliis moyaTky OyJie JOCTaTHBO IMX 3ajekHocTer: Spring Boot DevTools , Spring

Web./laii B mporieci HaBYaHHI BbI Oy/1eTe 301IBIIYBATH iX KIJIBKICTb.

JlomaTkoBi mocuiuiaHs Uil o3HaiomyeHHsS ( OOOBSI3KOBE IS OIpaIfOBAaHHS) :

https://proselyte.net/tutorials/maven/build-life-cycle/

https://scand.com/company/blog/pros-and-cons-of-using-spring-
boot/#:~:text=Spring%20B00t%20helps%20developers%20to,variety%200f%20tools%
20for%20development.

https://www.baeldung.com/spring-vs-spring-boot



https://www.toolsqa.com/postman/download-and-install-postman/
https://www.toolsqa.com/postman/download-and-install-postman/
https://www.toolsqa.com/postman/download-and-install-postman/
https://www.toolsqa.com/postman/download-and-install-postman/
https://spring.io/quickstart
https://proselyte.net/tutorials/maven/build-life-cycle/
https://proselyte.net/tutorials/maven/build-life-cycle/
https://scand.com/company/blog/pros-and-cons-of-using-spring-boot/#:~:text=Spring%20Boot%20helps%20developers%20to,variety%20of%20tools%20for%20development
https://scand.com/company/blog/pros-and-cons-of-using-spring-boot/#:~:text=Spring%20Boot%20helps%20developers%20to,variety%20of%20tools%20for%20development
https://scand.com/company/blog/pros-and-cons-of-using-spring-boot/#:~:text=Spring%20Boot%20helps%20developers%20to,variety%20of%20tools%20for%20development
https://www.baeldung.com/spring-vs-spring-boot
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3apnanns 1

Meta 3aBIaHHA:

e CnpoektyBaTH 0a3y JaHHUX JJIs Bamoro npoekty. Creoputu ER-niarpammy.

e [IpoaymaTu 3B3KM Mixk cyTHOCTsIMU.IIpH ipoexTrpoBLi 0a3u TaHHUX HE 3a0yBaTH
PO HOpMaJbHI POPMH.

e Jlisg CTBOPEHHOI CTPYKTYpU , CTBOPUTH TpOIIApoK repository. s mporo

BUKOPHUCTOBYiTE Spring Data.

Jlns toro moO nmomatu Spring Data no mpoekty notpidHo B Maven Repository

(https://mvnrepository.com/) 3a gomomororo norryky 3Haiti Spring Data Core , BuOpaTu

NOTPiIOHY BEPCito

CkomitoBaTi 3aJie)KHICTh Ta BCTaBUTH B MpoekT B ¢aitn pom.xml B OJ0K

<dependencies> </dependencies>

TakuM ke YMHOM IIIyKaeMo Ta JojgaemMo  SPring-boot-starter-data-jpa, ta
MySQL Connector/J s Bamoi 0a3u maHHMXx. Ta BHKOHATH KOMaHiy Mvn

dependency:resolve 1e miaTsIHE 3aJEKHOCTI SIKIIIO BOHH HE MiATIHYJINCh aBTOMATHYHO.

Jlani B mpoekTi moTpiOHO cTBOpUTH package 3 Ha3BOrO repository, B cepenHi SKOTO
noTpiOHO cTBOpUTH package entity.B 1iboMy package cTBOpUTH BC1 KJIACCH B 3aJI€KHOCTI
B1JI BaIlloi CTPYKTYpH 0a3u JaHHMX, Ta 3a JOOMOTor0 AHoTarliii B Spring data ctBoputH
3aiexHOCTI MK HUMH.Takox 100aBUTH HEOOXIAHI KOCTPYKTOPH Ta TeTTEpH 3
cerrepamu. Moowcno suxkopucmosysamu Lombok.B Spring data mu maemo @OneToMany

@ManyToOne @ManyToMany .SIk CTBOPUTH 3aJICKHOCTI YMTANTE 32 MOCHIAHHSM :

e https://www.baeldung.com/spring-data-rest-relationships

e https://www.baeldung.com/hibernate-one-to-many

e https://www.baeldung.com/jpa-one-to-one



https://mvnrepository.com/
https://www.baeldung.com/spring-data-rest-relationships
https://www.baeldung.com/hibernate-one-to-many
https://www.baeldung.com/jpa-one-to-one

19

Jnsa Toro mo6 Spring Data «mo0Gaumiay Bain KiacH Ta 3reHepyBaia 0a3y JaHHUX Ha
iX OCHOBI, MOTpiOHO TOMITHTH iX aHoTamismMu @Entity(name = "name_entity")
@Table.Jlani BaM 1OTpiOHO HamamTyBaTH KOHQIrypamiro Bamoi 0a3u JaHHHUX B

application.properties 110 3HaX0AUTCs src/main/resources/application.properties.
Bam noTpi6HO BKa3aTH :

e spring.datasource.url — url go Bamoi 6a3u JaHHUX
o ba3y oannux nompiono 3aeuacno cmeopumu 3a oonomozyo SQL.
e spring.datasource.username
e spring.datasource.password
e spring.datasource.driver-class-name — ims opatieepy
e spring.jpa.generate-dd|l - uu 6yoe cnpiec cenepysamu b6azy oanux na ocnosi enmimi
e spring.jpa.hibernate.ddl-auto — wo cnpine 6yoem pobumu no zamosuysannsm 3

sautoio bazoro dannux ( create, create-drop, update ...)

Jam BaM mOTpiOHO MEPEBIPUTH YK CTBOPWIIMCH TaOnuil B 0a31 qaHHuX. s uporo
MOTPIOHO 3aIyCTUTH MPOEKT KOMaHI0K MVNW Spring-boot:run.Ha octaHok moTpiOHO

croBputu CRUD nmst koxHOT cyTHOCTI.B Spring Data 1ie poOuThCst B 2 KpoKHu:
1.CtBopuTH iHTEpdetic 3 HazBoro NameEntityRepository.
2.ITomituTH #oro anotamiero @Repository

3. Hacmigysatucss  Bim  JpaRepository Ta  mapameTpusyBaTH il

<entityname,typeOfld>
Hampuxian:
@Repository

public interface UserRepository extends JpaRepository<User, Integer> {}/letami

yuraiTe TyT : https://habr.com/ru/post/435114/



https://habr.com/ru/post/435114/

20

3aBaanus 2

Meta 3aBIaHHA:

e CtBopuTH 6a30BHii mpomIapok Service s Bamoro CRUD.

e Croputu data transfer objects (https://stackabuse.com/data-transfer-object-

pattern-in-java-implementation-and-
mapping/#:~:text=A%20Data%20Transfer%200bject%?20is,0r%20multiple%20s

ources%20as%20well.)

e C(CrtBoputu manep Entity <> Dto.

e [lokputu kox Unit Tectamu (code coverage > 70%).
Jl1s movaTKy CTBOPITH lipapxito packages.
-Src

--main
--java

--com.domain.app
--dto
--repository
--service

--mapper
dto — nua data transfer object

Service — s CepBicCiB Ta MaTNCTPAKTy

Jliist dto o0€ekTiB MpoaymMaiTe SK1 TaHH1 BU OyJI€TE BIAMPABIATA/OTPUMYBATH BiJI KIIEHTY.


https://stackabuse.com/data-transfer-object-pattern-in-java-implementation-and-mapping/#:~:text=A%20Data%20Transfer%20Object%20is,or%20multiple%20sources%20as%20well
https://stackabuse.com/data-transfer-object-pattern-in-java-implementation-and-mapping/#:~:text=A%20Data%20Transfer%20Object%20is,or%20multiple%20sources%20as%20well
https://stackabuse.com/data-transfer-object-pattern-in-java-implementation-and-mapping/#:~:text=A%20Data%20Transfer%20Object%20is,or%20multiple%20sources%20as%20well
https://stackabuse.com/data-transfer-object-pattern-in-java-implementation-and-mapping/#:~:text=A%20Data%20Transfer%20Object%20is,or%20multiple%20sources%20as%20well
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Ta cTBOpITH BIAMOBIMHI Kiaccu. ( He 3abysatime npo getters,setters, equals and
hashcode)(B oinvwocmi eunaokie dto ma sumimi 6yde mamu mi cami nois , aie iHooi dto
Mae Oinvbule yu MeHule 8 3a1edcHocmi 8i0 o2iKu eauloco applciation.)

BuxopucroByiite validation-api ( momepemHbo momaBmM g0 pom.xml) s
BaJTigarii ImoiB ATO
[Tpuknan:
@Pattern(regexp = "[A-Za-z4A-Aa-s6E]{2,200}", message = "First name inCorrect")

private String firstName;

BubepiTh manmep Ta nopaiite 3aiexHocTi q0 pom.xml . Peani3yiite noriky

MariepiB B package mapper.

CtBOpIiTH BCl HEOOX1/IHI cepBicH I Bammx JaHHUX. [lomivaroum ix aHOTaIlen

@Service (https://www.javacodegeeks.com/2019/05/component-repository-service-
spring.html).
Hanpuxnan:

@Service

public class UserService {}

Jlnist poOGOTH ¢ OJHUM TUTIOM DHTITI , cTBOpUTH BitacHui Service. (User -> UserService,
Address -> Address — service ...)
[Tpuknan UserService:
@RequiredArgsConstructor
@Service
public class UserService {

private final UserRepository userRepository;

private final UserMapper userMapper;

public UserDto findByUserld(Integer id) {
return userMapper.userToUserDto(userRepository.findByld(id)


https://www.javacodegeeks.com/2019/05/component-repository-service-spring.html
https://www.javacodegeeks.com/2019/05/component-repository-service-spring.html
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.0rElseThrow(() -> new EntityNotFoundException("User id = [" + id +
"] not found")));

/[ add another methods.For example: save, update ..

}

3BepHITH yBary 1o Crud Repository IOBEPTAE Optional

(https://www.baeldung.com/java-optional)

Takox MOTPIOHO ajaTh JIOTYBaHHS , BAKOPUCTOBYIOUH JIOTEp SKUW BaM JOBIOA0OH. (

Slf4g, logback....).


https://www.baeldung.com/java-optional
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3aBaanuga 3

Meta 3aBIaHHA:

e Jlomaru liquibase. https://www.liquibase.org/

e (CtBopuTH change sets JJisi CTBOpEHHS Ta 3alIOBEHHs 0a3u JaHHUX JaHHUMHU.
Jlnst Toro o0 poaatu liquibase 10 MpoekTy MOTpiOHO T0JaTH 3aJICKHICTh 10 pom.xml.
ITotim B package — resources -> db ctBoputH ¢aiin changelog-master.yaml
Ta pacage changelog , 1e OynyTh 30€epiraTuch Ballll YeHKCETH.
[Tpuxnan changelog-master.yaml:
databaseChangeLog:
- includeAll:
path: db/changelog/logs
[Ipuknazn change set a1 HaMOBHEHHSI TaHHUMHU TaOJIMII] USET:
databaseChangeLog:
- changeSet:
id: User data
author: Maksym Kruhovykh
changes:
- insert:
tableName: user

columns:


https://www.liquibase.org/

- column:
name: email
value: "maksym@gmail.com"
- column:
name: first_name
value: "Maksym"
- column:
name: last_name
value: "Kruhovykh"
- column:
name: password
value: "qweqweqgwe"
- column:
name: password
value: "qweqweqgwe"
- insert:
tableName: user
columns:
- column:

name: email
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value: "Testl@gmail.com"

- column:
name: first_name
value: "Andey"

- column:
name: last_name
value: "Shpak"

- column:
name: password
value: "qwerty123"

Tyt Bu 6aunte nBa INSERT nnst tabnuii User , 3 KOJIOHKaMH.

— Jlonaiite spring.liquibase.enabled=true oo application.properties
— CtBopiTh BracHi change sets s HamoBHEHHA 0a3u naHHUX.BukopucToByroun

nopaau 1o HarmmcauHro Nttps://habr.com/ru/post/179425/

[Tepe3anmycCTiTh MPOEKT, Ta MEPEKOHANUTECh B TOMY IO YEKCETH MPUMIHUIUCH JJIst
Bamoi 0a3u nanHux.B norax npoekty Bu nmodavere SQL 3amuTu 3anmoBHEHHS Bailoi 0a3u

TAaHHUX.

Heranprime npo Liquibase https://habr.com/ru/post/339084/

https://gastack.ru/programming/29760629/why-and-when-liguibase

https://devmark.ru/article/liquibase-spring-boot



https://habr.com/ru/post/179425/
https://habr.com/ru/post/339084/
https://qastack.ru/programming/29760629/why-and-when-liquibase
https://devmark.ru/article/liquibase-spring-boot
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3aBaanuga 4

Meta 3aBIaHHA:

e (CtBopuTtH controllers

e [lepeBipuTH iX poboTy 3a HornmoMoryr Postman

s MIPOCKTY Oyi0 BUOpaHO ApPXITEKTYpy REST

https://www.codecademy.com/articles/what-is-rest.

Tomy notpibuo ctBoputu RestControlles.
Jlist Toro mo0 ctBoputH controllers moTpidHo:

1. Croputu package -> controllers
2. Cteoptutu kiacc ControllerNameController
3. IlomiTuTH LIeH KJIaC aHOTALISIMHU

i. @RestController

Ii. @RequestMapping

4 PeanizyBaTy METOJIU JOCTYyMa JI0 CEPBICIB YEPE3 KOHTPOJLIEP.
JI71s1 ibOro MOoTpiOHO 10JaTH aHOTAallll , 0OPOOHUKIB 3aIUTIB
@ PostMapping ( 0na post 3anumie)
@GetMapping ( onsa get 3anumisg)
@PutMapping ( ons put 3anumis)
@DeleteMapping ( ons delete 3anumis)
JeranbHime:

Request Mapping: https://www.baeldung.com/spring-requestmapping



https://www.codecademy.com/articles/what-is-rest
https://www.baeldung.com/spring-requestmapping
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Controller vs RestController: https://itsobes.ru/JavaSobes/kakaia-raznitsa-mezhdu-

controller-i-restcontroller/

Tunu HTTP 3aIUTIB;

https://javarush.ru/quests/lectures/questcollections.level10.lecture02

https://habr.com/ru/post/50147/

[Mpuknax ClientController:

@AIlArgsConstructor
@RestController
@RequestMapping(*/api/client")
public class ClientController {
private static final int DEFAULT_SIZE _PAGE = 10;

private final ClientService clientService;

@GetMapping("/{id}")
@ResponseStatus(HttpStatus.OK)
public ClientDto findByld(@PathVariable Integer id) {

return clientService.findByld(id); }

@GetMapping

@ResponseStatus(HttpStatus.OK)


https://itsobes.ru/JavaSobes/kakaia-raznitsa-mezhdu-controller-i-restcontroller/
https://itsobes.ru/JavaSobes/kakaia-raznitsa-mezhdu-controller-i-restcontroller/
https://javarush.ru/quests/lectures/questcollections.level10.lecture02
https://habr.com/ru/post/50147/
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public Page<ClientDto> findAll(@PageableDefault(size = DEFAULT_SIZE_PAGE)
Pageable pageable) {

return clientService.findAll(pageable); }

@PostMapping
@ResponseStatus(HttpStatus. CREATED)
public ClientDto createClient(ClientDto clientDto) {
return clientService.create(clientDto); }
@PutMapping
@ResponseStatus(HttpStatus.OK)
public ClientDto updateDriver(ClientDto clientDto) {
return clientService.update(clientDto);}
@DeleteMapping
@ResponseStatus(HttpStatus.NO_CONTENT)
public void deleteClient(ClientDto clientDto) {
clientService.delete(clientDto);}}
B Rest B3aeMoist Mi>k KJTIEHTOM Ta CEPBEPOM BiJI0yBaeThes 3a Jonomoro JSON.
Kosxen meton moBeprae 06bekT B hopmi JSON.

Pozbepemocs Ha mpuKIiaal METOLy

@GetMapping(*'/{id}")
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@ResponseStatus(HttpStatus.OK)
public ClientDto findByld(@PathVariable Integer id) {
return clientService.findByld(id); }
B upomy Metoni BiOyBa€eThCs MOMyT KiieHTa 1o ID 1o mpuifiinoB 31 CTOPOHU KIIEHTA.

Cepaep IIyKae I150ro r3epa B 0a3i JaHHUX 1 K0 HaxoauTh To moBepTae ClientDto

Ta mepes BianpaBkoro nepeodpazonye oro B JSON. Ta nogae pecrionc craryc OK.

[Ticns mporo BaM MOTPIOHO 3amyCTUTH MPOEKT Ta 3a Jonomoror Postman
MPOTECTYBATH IO Ballll €HJINOIHTH TpaliooTh.Ilo 3amoBuyBaHHsIM Spring Boot mpoekT

3aImycKaeThCs JIOKalbHO Ha nopTi 8080.

B IToctmani noTpiOHO CTBOPUTH HOBY KOJIEKI[IO UISl BAllIETO MPOEKTy . New ->
Collection , gomatu Ha3By Ta omuc Bamioi kosuiekiii/lani Hatucuytu IIKM Ha Bamriit
KoJutekiii Ta HatucHyTu add request, Bkasatu Ha3By Ta omuc ( 3a Oaxanusim ) Jami
Bubpatu crBopenuii PexBect , B HpiioMy BUOpaTu THI 3anUTY ( get, post ... ) TaM BKazatu

URL

» FindAll Examples 0 -

GET v http:/flocalhost:B080/apifclient/1 m Save A

Params Authorization Headers (8) Body Pre-request Script ests Settings

none form-data x-www-form-urlencoded @ raw binary GraphQL  J5C Eeautify

Pucynox 3.1 Postman

Honatu body ( sikmio notpidHO ) Ta HaTHCHYTH Send.
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JletanpHire AK BUKOPHCTOBYBAaTH Postman TUBITHCS TYT
https://www.youtube.com/watch?v=juldrxDrSHO&list=PLhW3qG5bs-L -
0T0GenwPLcJAPD SiFK3C&ab channel=AutomationStepbyStep-RaghavPal

3aBaaHus 5

Mera 3aBaHH;

e (CTBOpPUTH BJIACHI €KCEIIIICHN
e CroBputHu Excenmien Xenanep

e Jlomatu Swagger
CrBopiTh package Exception./[is Toro mo6 crBoputn BiacHi Excenmenu notpioHo:

— CToBpHUTH KJIacc, Ta HaciiayBaTHCh Big RuntimeException (mms unchecked ) Ta

Exception (myst checked)
SIxuii TUTT BUKOPUCTOBYBATH AUBITHCA MO CUTYAIIIi.
[Ticnst boro mMoTpiOHO MepeonpeneTuTH HeoOX1IH1 I BaC METOIH .
[Tpuxnan:
public class UniqueFieldConstraintException extends RuntimeException {
public UniqueFieldConstraintException(String message) {

super(message);

}

Jami notpidono crBoputu EceptionHandler.[Ins mporo crBopits kimace EceptionHandler

noxaiite anotamiro @ControllerAdvice Ta cTBopiTh METOIM OOPOOHUKHU CKCEIIIICHIB.

[Tpuknan :


https://www.youtube.com/watch?v=juldrxDrSH0&list=PLhW3qG5bs-L-oT0GenwPLcJAPD_SiFK3C&ab_channel=AutomationStepbyStep-RaghavPal
https://www.youtube.com/watch?v=juldrxDrSH0&list=PLhW3qG5bs-L-oT0GenwPLcJAPD_SiFK3C&ab_channel=AutomationStepbyStep-RaghavPal
https://overcoder.net/q/1221477/%D0%BA%D0%B0%D0%BA%D0%BE%D0%B2%D1%8B-%D0%BF%D1%80%D0%B5%D0%B8%D0%BC%D1%83%D1%89%D0%B5%D1%81%D1%82%D0%B2%D0%B0-controlleradvice-%D0%BF%D0%B5%D1%80%D0%B5%D0%B4-exceptionhandler-%D0%B8%D0%BB%D0%B8
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@org.springframework.web.bind.annotation.ExceptionHandler(value =

AccessDeniedException.class)

public ResponseEntity<ErrorResponse>

accessDeniedException(AccessDeniedException exception) {
exception.printStackTrace();
return new ResponseEntity<>(
createErrorResponse(exception.getMessage()),
HttpStatus.FORBIDDEN);
}
private ErrorResponse createErrorResponse(String errorMessage) {
return ErrorResponse.builder()
.message(errorMessage)
Dbuild();

¥

Heransnimre -> https://www.baeldung.com/exception-handling-for-rest-with-spring

CToBpiTh 00POOHUK VISl KOKHO €KCEIIIEeHY 110 BUKOPUCTBYEThCH B IIPOEKTi!
Jam nomaiite Swagger IJisi Balllero MpoeKTy.

Swagger - To moBa ommcy iHTepdeiiciB mia onucy RESTful API, Bupaxkennx 3a

nomnomororo JSON. JleranbHimie hitps://swagger.io/

JIJist IAKITIOYeHHST WOTO JI0 MPOEKTY MOTPIOHO 3HAWTH MOTPIOHY 3aJEKHICTH Ta

JOIaTH J10 TIPOCKTY.


https://www.baeldung.com/exception-handling-for-rest-with-spring
https://www.baeldung.com/exception-handling-for-rest-with-spring
https://swagger.io/
https://swagger.io/
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— CrtBopits SwaggerConfig
[Ipuknan:
@Configuration
@EnableSwagger2

public class SwaggerConfig {

@Bean
public Docket api() {
return new Docket(DocumentationType.SWAGGER _2)
select()
.apis(RequestHandlerSelectors.basePackage("Baw nakem"))
.paths(PathSelectors.ant("/api/**"))
build()

.apilnfo(Apilnfo.DEFAULT);

Hami 3a mocwtannsm http://localhost:8080/swagger-ui.html Bu 3mosxere modauntu

1H(pOopMaIiIo [0 EHANOIHTAM BaIIOTrO MPOEKTY.


http://localhost:8080/swagger-ui.html

Hanpuknan:

Api Documentation®

auth-controller Auth controller

/api/auth/login login

/api/auth/sign-up signUp

car-controller carcontroller

fapi/car findAll

fapi/car/{id} findByld
client-controller cientcontroller
driver-controller Criver Controlier
location-controller Location Controller
trip-controller Trip Controller

user-controller user controler

Pucynox 3.2 Postman

3aBaanus 6

Meta 3aBIaHHA:

e Jlomatu Spring Security
o CrBoputu JwtFilter
o CtBoputu JwtProvider
o CrBoputu SecurityConfiguration

o CrBoputu UserPrincipalDetailsService
Jlns movatky po6oTu 3 Spring Security moTpiOHO J0AaTH 3aJICKHICTh
<dependency>
<groupld>org.springframework.boot</groupld>

<artifactld>spring-boot-starter-security</artifactld>
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<version>2.5.0</version>
</dependency>
Jlo pom.xml

Jam ctBopuTH package security Ta B HboMy cTBOpuTH Kjiac JwtProvider.lle xmac sikuit

OyJzeT reHepyBaTH , BaldiAyBaTH oOpoOJIOBaTH Ta HajaBaTH MHGOPMAIIIIO IO HAIIOMY

JWT Toxkeny.
[Ipuknan:

@Component
public class JwtProvider {

private static final String CLAIMS_ROLES_KEY = "auth";

public static final String TOKEN_PREFIX = "Bearer ";

public static final String TOKEN_HEADER = "Authorization";

private static final String MESSAGE_WRONG_ROLE = "User must have role!";

private String encodedSecretKey;

@Value("${jwt.secret}")

private String secretKey;

@Value("${jwt.expiration.time}")

private String expirationTimeHours;

@PostConstruct
private void init() {

encodedSecretKey = Base64.getEncoder().encodeToString(secretKey.getBytes());
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public String createToken(String email, Collection<String> roles) {
Claims claims = Jwts.claims().setSubject(email);
claims.put(CLAIMS_ROLES_KEY, roles.stream().reduce((role, prev) -> prev + " "
+ role).orElseThrow(() ->
new IllegalArgumentException(MESSAGE_WRONG_ROLE)));

return Jwts.builder()
.setClaims(claims)

.setlssuedAt(Timestamp.valueOf(LocalDateTime.now()))

.setExpiration(Timestamp.valueOf(LocalDateTime.now().plusHours(Long.parseLong(ex
pirationTimeHours))))
signWith(SignatureAlgorithm.HS512, encodedSecretKey)

.compact();

public String resolveToken(HttpServletRequest req) {
String bearerToken = req.getHeader(TOKEN HEADER);
if (bearerToken !'= null && bearerToken.startsWith(TOKEN_PREFIX)) {
return bearerToken.substring(TOKEN_PREFIX.length());
}

return null;

public boolean validateToken(String token) {
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try {
Jwts.parser().setSigningKey(encodedSecretKey).parseClaimsJws(token);
return true;

} catch (JwtException e) {

throw new JwtAuthorizationException(e);

public Collection<GrantedAuthority> getAuthorities(String token) {
String auth = getClaimsFromToken(token).get(CLAIMS ROLES KEY).toString();
return Stream.of(auth.split(","))
.map(SimpleGrantedAuthority::new)
.collect(Collectors.toList());

public String getUsername(String token) {
return getClaimsFromToken(token).getSubject();

private Claims getClaimsFromToken(String token) {

return
Jwts.parser().setSigningKey(encodedSecretKey).parseClaimsJws(token).getBody();
}

3BEPHITH YBAI'Y II]O BUKOPUCTOBYIOTbCA BJIACHI EKCEIIIIIEHU.
Hami JJogatu JwtFilter
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3pobutn HachigyBaHHs Bin kimaccy OncePerRequestFilter https://docs.spring.io/spring-

framework/docs/current/javadoc-

api/ora/springframework/web/filter/OncePerRequestFilter.html

Ta nepeonpenumutu meton protected void doFilterInternal
[Tpuknan:
@AIllArgsConstructor

public class JwtFilter extends OncePerRequestFilter {

private final JwtProvider provider;

@Override
protected void doFilterinternal(
HttpServletRequest request, HttpServletResponse response, FilterChain chain)
throws ServletException, IOException {
String token = provider.resolveToken(request);
try {
if (token !'= null && provider.validateToken(token)) {
Authentication authentication
= new UsernamePasswordAuthenticationToken(
provider.getUsername(token), null, provider.getAuthorities(token)
);
SecurityContextHolder.getContext().setAuthentication(authentication);
}
} catch (JwtAuthorizationException ex) {
SecurityContextHolder.clearContext();
response.sendError(ex.getHttpCode(), ex.getMessage());


https://docs.spring.io/spring-framework/docs/current/javadoc-api/org/springframework/web/filter/OncePerRequestFilter.html
https://docs.spring.io/spring-framework/docs/current/javadoc-api/org/springframework/web/filter/OncePerRequestFilter.html
https://docs.spring.io/spring-framework/docs/current/javadoc-api/org/springframework/web/filter/OncePerRequestFilter.html
https://docs.spring.io/spring-framework/docs/current/javadoc-api/org/springframework/web/filter/OncePerRequestFilter.html
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return;

}

chain.doFilter(request, response);

Ham mnotpioHo ctBOopuTH UserPrincipalDetailsService — sikmii peamizye iHTepdeiic
UserDetailsService, ta nepeonpenuiutu merojn loadUserByUsername , sikuit Oyne

1IykaTH ro3epa 1o Email B Haniii 6a3i TaHHUX.

Ham mnotpidoHo ctBoputH SecurityConfiguration Mmo3HaAYUTH OOOBA3KOBUMHU

aHOTALIAMU

@EnableWebSecurity
@EnableGlobalMethodSecurity(prePostEnabled = true, securedEnabled = true)
@Configuration

HacnigyBatn kmacc WebSecurityConfigurerAdapter, Ta mnepeonpemianuTa aBa
Metoau protected void configure(AuthenticationManagerBuilder auth) B sxomy B auth
noTpiOHO 3aceranuTu 3HavyeHHs peamizamii UserDetailsService, ta public void
configure(HttpSecurity http) nme Oyne kKoH$puUTypallis TOCTyNy 10 HAIIMX €HIMOIHTIB Ta

nob6asieni giretpu ( JWTfilter and ect ) _https://spring.io/quides/gs/securing-web/

[Ipuknan:
@Override
public void configure(HttpSecurity http) throws Exception {
http
.csrf().disable()

.sessionManagement().sessionCreationPolicy(SessionCreationPolicy.STATELESS)


about:blank
about:blank
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.and()
.authorizeRequests()
.antMatchers("/api/auth).permitAll()

.antMatchers("/api/client/**", "[api/driver/**", "[api/user/**",
"lapi/car/**").hasAuthority("ROLE_ADMIN").anyRequest().authenticated()

.and()

.addFilterBefore(new JwtFilter(provider),

UsernamePasswordAuthenticationFilter.class)
.cors();
Taxooic 6 ybomy Knacci nompiono cmeopumu Oinu Haweeo password encoder ma

authenticationManager

@Bean

public PasswordEncoder getPasswordEncoder() {
return new BCryptPasswordEncoder();

}

@Bean

AuthenticationManager getAuthenticationManager() throws Exception {
return authenticationManager();

}Ta nonaTH eHKOMIHT MaPOJIK0 MPH CTBOPEHHI 103epa

He 3a0yabTe nogatu ¢gaiiam Swagger 10 koH@pirypauii Spring Security.

Hetanpime npo Spring Security Ta JWT token:

https://www.toptal.com/spring/spring-security-tutorial

https://habr.com/ru/post/340146/

https://www.baeldung.com/spring-security-oauth-jwt



https://www.toptal.com/spring/spring-security-tutorial
https://habr.com/ru/post/340146/
https://www.baeldung.com/spring-security-oauth-jwt
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https://habr.com/ru/post/278411/

https://www.youtube.com/watch?v=X80nJ5T7YpE

https://spring.io/projects/spring-security

3agaanusa 7

Meta 3aBI1aHHA:

e 3a nonomorotro AOP ctBopuTH (DyHKIIIOHA JJIs TPEKY Yacy BUKOHHAsS MyOJIIYHUX
METO/IIB.
e CTBOPUTH KACTOMHY aHOTAIIIIO SIKa 3 TapaMeTpiB Security JoCTae JaHi Ipo r3epa.
Jist ctBopenHs ¢yHkiionany yepe3 AOP ciouaTky mojaiite 3anexHICTh
<dependency>
<groupld>org.springframework.boot</groupld>
<artifactld>spring-boot-starter-aop</artifactld>
</dependency>
Jlami cTBOpITH CBIif Ki1acc Hanpukian LogAspect
[TomitTe ¥i0r0 aHOTAIISIMH
@Aspect
@Component
Ta peanizyiiTe 1Ba METO/H.

Onun 3 AnoTartiero @Pointcut
@Pointcut(value = "execution(* maksym.kruhovykh.app.controller..*(..))" +
" || execution(* maksym.kruhovykh.app.service..*(..))")

public void logMethodPointcut() {

}


https://habr.com/ru/post/278411/
https://www.youtube.com/watch?v=X80nJ5T7YpE
https://spring.io/projects/spring-security
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Jle B value mepenaroTbcs MakeTu i SAKUX Oyje MpuMiHEHUH Haml ¢yHKIioHa. [HITNH
MeTtoa moMitte (@Around
@Around(*logMethodPointcut()")
public Object logMethod(ProceedingJoinPoint pjp) throws Throwable {}
Bcepeneni 1mporo mertoma  peanmizyidTe  (QyHKIOHAT TpeKy Yacy BUKOHHAHS

meTony.JletanpHire: https://docs.spring.io/spring-

framework/docs/2.5.x/reference/aop.html.Jlns Toro mod CTBOPUTH aHOTAIIO MOTPIOHO

ctBopuTH [HTEpdeiic , Ta epen ciaoBoM interface mocTaBUTH (@ , HAPUKIIA]
public @interface CurrentUser {}
Takox nmoTpiOHO 10aTH aHOTAaIlIl
@Target(ElementType.PARAMETER)
@Retention(RetentionPolicy. RUNTIME)
JleTanpHime:

https://docs.oracle.com/javase/7/docs/api/java/lang/annotation/RetentionPolicy.html

https://www.baeldung.com/java-custom-annotation

Jlami moTpiOHO HammcaTu XeHjep s 1iei anoramii. Tak sk Haia aHoTallis OyaeT Ha
piBHI TIapameTpy ta Oyae pgocraBath 3 Security (o3epa CTBOPITh KJacc
CurrentUserHandlerMethod ArgumentResolver peani3zyrouu iHTEepdeiic

HandlerMethodArgumentResolver Ta nepeonpeniniTe Ta peanizyiTe 182 METOAH
@Override

public boolean supportsParameter(MethodParameter methodParameter) { } Ta
@Override

public Object resolveArgument(MethodParameter methodParameter,
ModelAndViewContainer mavContainer, NativeWebRequest webRequest,

WebDataBinderFactory binderFactory){}


https://docs.spring.io/spring-framework/docs/2.5.x/reference/aop.html
https://docs.spring.io/spring-framework/docs/2.5.x/reference/aop.html
https://docs.oracle.com/javase/7/docs/api/java/lang/annotation/RetentionPolicy.html
https://www.baeldung.com/java-custom-annotation
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JlanHi Tipo 103epa 3HaxoasaTcsa B webRequest ( moBepTae Principal) .Bam motpiono
JicTaTu 1o 1H(GOpMaIlilo 3pOOUTH TEPEeBIPKHA HA KOPEKTHICTh JaHHUX , Ta MMOBEPHYTH iX
yepes return.

JleTanpHiNIe TPO Il METOAM YHWTAWTe B JOKYMEHTarii 10 iHTepdeicy

HandlerMethodArgumentResolver
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3aBnanua 8

Meta 3aBIaHHA:

e CtBoputu Ul

e (CTBOpUTH JEKIJIbKAa KOHTPOJLJIEPIB Ta 3Bs3aTH 1€ 3 Ul

Hma  crtBopenns Ul Oynemo BukopucroByBatu thymeleaf nomanlTe 10

3anexxHocTeiO3HalioMTeCh 3 11€10 TEXHOJIOT1I0 epe] HanrucanHs: KoHTpoiepis.
[Tepu 3a Bce Bam noTpiOHO cTBOpUTH packages B package “resources “

— static (st craTHYHKUX (ailmiB js, ¢ss )

— ttemplates (17151 html )

Jlami 3BepcraiiTe AW3aifiH BaIIOro aIuIiKeHImeH Ta aojaiTe daiau 1o npoekrty. lami

notpiono crBoputu WebMvcConfig s Ttoro mo6 Security momyctuino no ¢aiimis
pecypciB.

@Configuration
public class WebMvcConfig implements WebMvcConfigurer {
@Override
public void addResourceHandlers(ResourceHandlerRegistry registry) {
registry
.addResourceHandler("/resources/**")
.addResourcelLocations("/resources/"); }}
Hami ctBopiTh 3BM4aiiHI ( 3 aHoTtaimiero (@Controller) koHTpomiepiB Ta AoganTe
thymeleaf no HTML

Heransuimre auBithes https://www.baeldung.com/thymeleaf-in-spring-mvc



https://www.thymeleaf.org/
https://www.thymeleaf.org/
https://www.baeldung.com/thymeleaf-in-spring-mvc
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3.2. Peagiizanis niarpamm KJiacis

JliarpaMu KJ1aciB € OJTHUM 3 HAMKOpUCHIIIUX TUIB AlarpaM B UML, ockiJibku BOHU
YITKO B1AOOpaXKaloTh CTPYKTYpy MEBHOI CHCTEMH LUIIXOM MOJEIIOBaHHS 11 KIaciB,

aTpuOyTiB, OTepalliif Ta B3aEMO3B’I3KIB MK 00’ €KTaMHU.

VYHidikoBana mMoBa MmozemtoBaHHs (UML) mMoke TOmMOMOITH BaM MOJIEIIOBATH
CUCTEMHU pi3HUMU criocobamu. OHUM 3 HalOLIbII nomysipHuX TUiB B UML € miarpama
kiaciB. [TomymnsipHi cepen 1HXEHEPIB TPOrpaMHOTo 3a0e3MeYeHHS ISl TOKYMEHTYBaHHS
apXITeKTYpu TMPOTPAMHOTO 3a0e3MeUeHHs, JiarpaMu KJIaciB € THUIIOM CTPYKTYpHOIi
JiarpamMu, OCKIJTBKM BOHHM OIKCYIOTh T€, IO Ma€ OYTU TPHUCYTHIM Yy CHCTEMI, WIO
MozenmoeTbes. HezanexHno Bia piBHs oO13HaHOCTI 3 UML abo aiarpamamu Kiiacis, Hallle
nporpamue 3abe3nedeHHs UML po3poOieHo Ttakum, mo0 OyTH MPOCTUM 1 MPOCTUM Y

BUKOPHCTAHHI.

UML OyB cTBOpeHMII $IK CTaHJAapTH30BaHA MOJEIb [JIsI ONUCY 00'€eKTHO-
OpPIEHTOBAHOTO MIiAXOAY A0 TMporpamyBaHHs. OCKITBKH KJIacu € OyAiBeIbHUM OJIOKOM
00'ekTiB, mlarpamMu KjaciB € OyniBeiabHUMH Onokamu UML. Pi3HI KOMIOHEHTH Ha
JiarpamMi KjiaciB MOXKYTh MPEACTABISATH KJacH, skl Hacmpapal OyAyTh 3alporpaMOBaHi,

OCHOBHI 00’ €KTH 200 B3aeMOil MK KjlacaMy Ta 00’ €KTaMHU.

Cama ¢opma kiacy CKJIaJaeTbcs 3 NPSIMOKYTHHKA 3 TphOMa psiikamu. BepxHiit
PAIOK MICTUTH IM'A KJIacy, CepeHIN PsI0K MICTUTh aTpUOYTH KIlacy, a HUXKHIM pO3ALI
BijIoOpaxkae MeToIu 200 omepaiiii, siKi KJiac MOke BUKOprcToByBath. Kitacu Ta mijgkiacu

3rPYIMOBaHi pa3oM, 00 MOKA3aTH CTATUYHUHN 3B'I30K MIJK KOKHUM 00'€KTOM.

bi6moreka popm UML y Moke JOMOMOTTH BaM CTBOPUTH Maiike Oy Ib-sIKY BIIaCHY

Jiarpamy Kjacy 3a JOMOMOTOI0 HaIoro iHcTpymeHty aiarpam UML.
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IlepeBaru giarpam kJjacis:

— InrocTpyroTs Mozeni qaHuX 1 iHQOPMALIIMHUX CUCTEM, SIKUMU O TPOCTUMU
Ta CKJIaJHUMU BOHU HE OYyIIH.

— JlomomoraroTh Kparie 3p03yMiTH 3arajibHHUi OIS CXEM IpOTrpamH.

— JlomomoraioTh Bi3yaJbHO BUPA3UTH OyAb-sIKi KOHKPETHI MOTPEOH cUCTEMHU
Ta MOIIUPIOBATH 1110 1H(GOPMAITIIO0 MPOTATOM yChOTO O13HECY.

— JlonmomoraroTh CTBOPITH JOKJIAJHI JlarpaMH, sIKI BUCBITIIOIOTh OYyJIb-SIKUN
KOHKPETHHI KOJ, KM MOTpIOHO 3amporpaMmyBaTd Ta peali3yBaTH B
OMHCaHIN CTPYKTYPI.

— HaparoTe He3asie)xxHUH BiJl peaiizallii ONKC THUIIIB, 110 BUKOPUCTOBYIOTHCS B

CUCTEMI, SIK1 Mi3HIIIE TEPEIaI0OThCS MK 11 KOMIIOHEHTaMHU.

CrannapTHa aiarpama KJaciB CKJIAJIa€ThCS 3 TPhOX PO3ALTIB:

— Bepxniii posain: Mictute Ha3By kiacy. Lledt po3gin 3aBxau HEOOX1THMIA,
HEe3aJIeKHO BiJ] TOTO, HACTHCS NMPO KiaacudikaTop 4u 00’ €KT.

— Cepenniit po3aut: Mictuth atpulOyTH Kiacy. BukopucroByiiTe 1ieit po3iii, moo
omucaTH sIKOCTI kiacy. lle moTpiGHO muIe mpu ONmuci KOHKPETHOTO €K3eMILIsipa
KJIacy.

— Hwxniit po3ain: Brimtouae oneparii kinacy (meroau). Binoopaxkaerses y dhopmarti
CIIMCKY, KOKHa ormeparlis 3aiiMae cBi psgok. Ormepaliii ONMUCyrOTh B3a€EMO/IIIO

KJacy 3 JaHUMH.



JliarpamMMy KJlacciB JJOAATKY Ta 3aJIeKHOCTEH MPENCTaBICHO HUKYE.
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€ » TypeOfCar
© % Brand - P
f & id Inti
f & id Integer o el
f & name String
f & name String )
f & transportationPricePerKm Double

7
1

1l 1
© « User
@ w» Car
£ & id Integer
. f & id Integer
f & firstName String
) f © maxCountOfPlaces  Integer
f & lastName String ‘
- 3 f o currentCountOfPlaces Integer
f & email String
) £ & brand Brand
f & password String ® . O B
u ar peOfCar
f 4 roles Set<Role> kL v, 2
1 1 !
1 1
1 ¢ 4 ¢
- © % Driver
© % Client EEes s oD o © % Location
ST TE— f & id Integer T
f & id Integer d f aid Integer
f & car Car _ -
f & user User f & locationName String
f & ucer User 7y
1 1“ 1
1) 1 1
4 ¢ &
© % Trip
faid Integer
f & distance Integer
f & departure | acation
£ & arrival Location
f & price Double
f & departureTime LocalDateTime
f & arrivalTime LocalDateTime
t & driver Driver
f & client Client
f & status Status
f @& isShowed Boolean

Pucynox 3.4 Entity UML
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& w BrandDio

B aid

Integer
f & name String

4

& w CarDto

&

f
f

f ¢ cumentCountOfPlaces  Integer
f & brandDto

f

@ % LocationDto

P aid Intzger
f & locationName  String

1

@ = TypedfCarDto
f aid Intzger
f & name String
f & transportationPricePerkm  Double
1
1
@ % UserDto
& Integer
Integer -
@ firstMame String
s maxCountOfPlaces Integer
& lzstMame String
& email Stri
Er & password Sn.".sl
tring,
& typeCfCarDte  TypeCfCarDto
& roles Set<Role>

Integer

1 1 1
4
© % Triphto
D& Integer
f & distance Integer
£ & departure LocationDito
£ & amival LocationDto
£ & price Double
F & gepartureTime LocaiDateTime
f & arrivallime LocziDateTime
f & driverDto DriverDto
f & dientDio ChientDto
f & status Status
f & Showed Boolean
1
 J
@ = DashBoardDto
f & countFinishedTrips Integer
£ & moneySpent Doutle
f W gistancePassed Integer
£ & openTrip List<TripDto>
f & completedTrips  List<TripDtos

* 1_4 :
'y ! .
@ = DriverDto
Foaid

f & carDto  CarDio
f & userDto UserDto
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@ % ClientDto

P& Int=ger
f & userDto UserDto

Pucynox 3.5 Dto UML

@ %= SignUpDto ©® = LoginDto @ = ErrorResponse
U8 4 REGECEMAL String P4 emasl  Sting 4 mesage Sting
1§ 4 EMAIL_MESSAGE String f & password String

1§ 4 PASSWORD_REGEX String N

1F 4 PASSWORD_MESSAGE String

& MAME_REGEX String

£ & fistName String

£ & lastName String

F & emai String

§ & password String

# & repeatPassword String
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TripRepository

existsByStatusAndClient(5tatus, Client) boolean
countTripsByStatusAandClient(5tatus, Client) Integer
moneyspentByClient(5tatus, Client) Double
distancePassed(Status, Client] Integer
findTripsByStatusAndClient(List<Status=>, Client) List<Trip=

findTripsBystatusAndClientAndlsShowed(5tatus, Client, Boolean) List<Trip=

hideTrip(lnteger, String] void
tripBetween|LocalDateTime, LocalDateTime, Integer) List<Trip=

findAllByCitieslds(lnteger, Integer) List=Trip=

ClientRepository I''= UserRepository
findByUser{User) Optional<Client= Iml &= existsByEmail(String) Boolean
findClientByUserEmail{5tring) Optional<Client= Iml & findByEmail(String) Cptional<User=
BrandRepository

findByMameContaininglgnoreCase(5tring) Optional<Brand=>

LocationRepository P = TypeOfCarRepository
findByLocationMame(5tring] Optional< Location> Iml % findByMame(String]) Optional=TypeOfCars
DriverRepository 1 %= CarRepository

findByUser(User) Optional=Driver=

Pucynox 3.6 UML Jlocmyn x Bazi oannux, Spring JPA
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@ % TripController & % LocationController

¥ DEFALLT_SZE_PAGE int % & DEFAULT_SEZE_PAGE iint

% & tripSenice TripSenice % & locationSenice LocationSenice

m, ® TripControlen Trip5ervicel m, = LoecgtionControlerLocationSenvice)

m s findBykd(integer) TripDto m s findByld{integer) LocationDto

m u findAlPagesble) Page<Trplto» m e findANPageable) Page«<LocationDito>

m % oreate(TripDto) TripDto m = geatelocation(locationDte)  LocationDito

e wpdsteTripDro) TripDrto e = updateDriver(locationDto) LocationDto

m delete(TripDto) woid m ‘= deletel ocation(LocationDbo) Wik

m register{User, TripCto) TripDto

C ClientController & % DriverController (= UserController

i & DEFAULT_SEZE_PAGE int i @ DEFAULT_SIZE_PAGE int if @ DEFAULT_SIZE_PAGE int
" & dentSenice Client5envice % & drverSenice DriverService " & userSenice UserSenvice
m, & ChemtControlerChantSenvicel m, = DriverControlen DiiverSendcel m, = UserControlerLiserSandcel

m e findByldlinteger) ChentDto m = findByidiinteger DiriverDio m & findByidiintegen UserDio
@ findAl{Pageable) Page<CientDtos @i = findAliPagesble) Page<DriverDto> i = findByEmail{String) UserDto
m createient(ChentDho) ClhientDto m = createDriverDriverDto) DrieerCrto findAll[Pagesble) Page-Userlto>
m updateDriver(ChentDte)  ChentDto m = updateDriver(DriverDte)  DriverDto update{UserDo) Userlio
m & deletelhent(ChentDto) woid m = deleteDriver(DriverDto) woid delete(lzerDto) woid
L CarController & % AuthController

f ¢ DEFAULT_SCE_PAGE int " & userSenice UserService

& carSenice CarSenvice m, & AuthControlerLiserSanvice)

iy, * CarControlerCarservice) f & loginloginDto, HttpServetResponse)  void

m = findByldiinteger) Carlto = signUip(SignlipDtol UserDto

m % findAlPagesble) Page<CarDto>

m % create(CarDto) Carlto

m wpdsteDriver(Carlto) CarDto

m % deletelhent(Carlio) woid

Pucynox 3.7 Controllers UML
3.2 Onmuc 1aHUX TPEeHAKEPY
B cuctemi i1 KOppeKTHOT poOOTH BXKE € HAITOBEHHsI 0a30BUMH JTAHHUMU.

Ile manHi Ipo KOPUCTYBaUiB, MOJAOPOXKI, CIIUCOK MICT, CIIMCOK OPEH/IIB aBTOMOO1JIEH,
CIIUCOK THUIIIB aBTOMOO1TIB.
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3.3 Onmuc 1aHHUX KOPUCTyBa4ya

Cucrema Mae MOXKIIMBICTh 34YMTATH JAaHHI Bl KopucTyBayda. Lle norin, maposnb,
MITBEPIXKEHHS TapOIIIO.

Jl1s aqMiHICTpaTOPIB IOJATKOBO : OpeH/T aBTOMOO1JIS , TUIT aBTOMOOLJIS , MICTO
npuOyTTs, MICTO BIATIPABKH, I[iHA 32 KITOMETP.

J171s1 KOSKHOTO 3 IIOJIIB BBEICHI OOMEIKCHHS.

— JIOTiH — MOXK€ CKJIafaTucs 13 uudp Ta CUMBOJIB, Ma€ OYTH YHIKAJIbHUM;

— TIapoJib — MOXe CKJamaTucs 13 1udp Ta cCHMBOJIB. J[OBXXMHA —HE MEHIIE
8 cuMBOIIiB;

— OpeHa — MOXe CKJIaJIaTHCS TIJIbKH 3 CHMBOJIIB.

— MicTo — MOXK€e CKJIaJaTHUCS TIJIBKU 3 CHMBOJIIB.

— 1lina 3a KUJIOMETp — MOKE CKJIaIauCh TUTbKH 3 YHCIIA.

— Tum aBTOMOOLIA MOYKE CKJIaJaTUCh TIJILKUA 3 CUMBOJIIB

3.4 ApxiTeKkTypa 10JaTKY Ta opraHizaiis Koay

Jliist epexTUBHOI OpraHizallii Koay Mu Bukopuctaemo natepa MVC.

JHanuit mabioH mependavaepo3ijieHHsT KJIaciB Ta PecypciB JOJATKy Ha HACTYIIHI
THUIIN:

— Controller — kmacu, 1o npuitMarOTh 3alIUTH B KIII€HTA Ta IEPEIAIOTH IS
00poOKH B CepBICH;
— Model — knaccu siki peicTaBIsSIOTh iH(OPMAIIiFO PO CYTHOCTI MOJIEI — X MOJIS.
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View — ma6monu (3a3Budaii HTML) 110 BinoOpakaroTh rpadidHuil BUTIIS HAIIIOTO
JOJaTKY.

Data base

(Data base
.'
——_—

l DAO e
Model Services
View Controllers
A

Q
/\

User

Pucynox 3.8 Cxema Apximexmypu dooamxy

Ha pucynky 11 npencraBieHa cTpykTypa OpOEKTY.



main

v java

~ [0 maksym.kruhovykh.app

configuration

€

5

security
annotations

@ CurrentUser

€ CurrentUserHandlerMethodArgumentResolver
JutFilter

JwtProvider

a a0

SecurityConfiguration

a

UserPrincipalDetailsService
SwaggerConfig
WebMveConfig

controller

5

(3

dto

ne@Pooane0noa

rest
£ AuthController

€ CarCentroller

a

ClientController
DriverController
LacationController

noaon

TripCentroller

a

UserController
DashBeardController
LoginContraller

BrandDto
CarDto
ClientDto
DashBeardDto
DriverDto
ErrorResponse
LocationDto
LeginDte
SignUpDto
TiipDto
TypeOfCarDto
UserDte

repository

o

entity
Brand

Car

Client
Driver
Location
Tip
TypeOfCar
User

aan o800 n

ErandRepository

CarRepository

ClientRepository

DriverRepository

LocationRepository

TripRepository

TypeOfCarRepository

UserRepository
service

a0p

€ Loghspect
enumeration

€ Role

E Status

exception

% AuthException

& ExceptionHandler
% jwtAuthorizationException
mapper

£ BrandMapper

£ CarMapper

£ ClientMapper

£ DriverMapper

£ LocationMapper
£ TripMapper

£ TypeOfCarMapper
£ UserMapper

a

BrandService

a

CarService

a

ClientService

a

DashBoardService

a

DriverService

a

LocationService

a

TripService

a

TypeOfCarService

& UserService

utils

 Utils
SpringFrameworkTutorApplication
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Pucynox 3.94 Cmpyxkmypa npoexmy

3.5 KopoTkuii onuc nporpaMMHoi peaJtizamii

Posrasaemo npuknan peamzariiii kiracy UserDto:

@Data

@Builder
@RequiredArgsConstructor
@Al1ArgsConstructor
public class UserDto {

private Integer id;
@Pattern (regexp = "[A-Za-zA-Aa-s8E]{2,200}", message = "First name inCorrect")
private String firstName;

@Pattern (regexp = "[A-Za-zA-Ha-a8E]{2,200}", message = "Last name inCorrect")
private String lastName;

@Pattern (regexp = "[a-zA-Z0-91{1,}[Q@]{1}[a-z]{3,}[.-1{1l}+[a-z]1{2,}", message =
"enter the email in the specified format : name@domain.com")

private String email;

@Pattern (regexp = "[A—Za—zA—Ha—HéE!_#s%A&*()—=+—]{2,32}", message = "Password
inCorrect")

private String password;

private Set<Role> roles;

JlanHwuii k1ac Mae anoTatlii Lombok 1110 103Bossie miAMBUAIIMTH PO3pOOKY, Ta
MOKPAIUTHA YATAOUTBHICTh KOy. (@Data renepye reTrepu, CETTepH, UKBAJIC Ta XEIIKO/I.
(@Builder renepyto peanmizaiiito marepny ounaep. @RequiredArgsConstructor rerepye
HE0OX1IHI KOHCTpYKTOpH. 1 1oCTyIy 10 0a3u JaHHUX BUKOPUCTOBYETHCS Spring

JPA. bazosi CRUD onepariii aBromatuuHo OyayTh A0CTYyIHI 3 JpaRepository.

@Repository
public interface UserRepository extends JpaRepository<User, Integer> {

Boolean existsByEmail (String email);

Optional<User> findByEmail (String email) ;

s peanizauii npukiany Ul mu Oyaemo BukopuctoByBaTtu 1BUuryH Thymeleaf ta

Material Ul + Bootstrap.
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<div class="card card-stats">
<div class="card-header card-header-warning card-header-icon">
<div class="card-icon">
<i class="material-icons">drive eta</i>
</div>
<p class="card-category">Trips done</p>
<h3 class="card-title" th:text="${dashBoard.countFinishedTrips}">
<small>Trips</small>
</h3>
</div>
<div class="card-footer">
<div class="stats">
<i class="material-icons">favorite</i>Travel is the only thing you buy,
that makes
you richer.
</div>
</div>
</div>

3.6 AmnaJji3 podoTu nporpamu
[epermsin cropinku DashBoard. Ha miif cTopiHIli KopucTyBad Mae MOKJIHBICTb

MIEPETIIIHYTH CBOT MOJIOPOXK1 Ta BUOPATH HOBY MOJOP]XK.

ISOBER TEAM Dashboard S

1
i (5]
b 2 - $42.0 u 700 Km




Pucynox 3.105 Dashboard

[lepernsam cTOpiHKHU peecTparlii Ta BXOTy.

Pucynox 3.11 Sign In

55



56

Create Account
Welcome Back!

To keep connected with us please login
with your personal info

( wom )

Pucynox 6 Sing up

BucHoBku

Po6oTta mpucBsueHa mpoOiemi BiCYTHOCTI CTPYKTYpPOBAaHOTO MaTepiamy s

BUBUeHs Spring framework.

Byno po3risHyTO Ta mpoaHaNi30BaHO aHAJOTH JJIS OHAWIH HaB4YaHHS.3poOJeH1
BHCHOBKM Ta TPWHHATE PIIICHHS B CTBOPCHHI BJIACHOTO TPEHAXEpy SKUH Oyre

BIJIITOBIJATH BCIM BUMOTaM.

byno cTBOpeHO au3aiiH Ta TporpamMHy peanizailiii CUCTeMHU-TpeHa)kepa s

BHUBUEHHS Spring framework a came:

-  CTBOpEHO IHCTPYKIIiSl 10 BCTAHOBJEHHIO HEOOX1HOTO OTOYEHHS JJIsl CTBOPEHHS

MPOJYKTY
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- CrtBopeHo HalOip 3aBJaHHS TOETAllHE BUKOHAHHS SIKUX JIO3BOJIUTH CTYACHTaM
MO3HAHOMUTHUCH 3 TAKUMU apXITeKTypHUMHU pimeHHamu sk: MVC, Builder,Proxy;
ta TexHosorismu: Lombok,Spring Security,Spring data,SQL,AOP,0O0P,DAO.

- IIporpammuo peanizoBaHo Spring Security 3 Bukopuctantsm JWT TokeHa.

- IlporpamHo peamizoBaHo (GyHKI[IOHAJT 3aMipy IIBHIKOCTI  METOOU 3
BUKOPHUCTAHHSM Cy4acHOTO MiIX0xy /Uit po3pooku AOP.

- CrtBopeno UML nuarpammu Kiacis.
Ha ocuoBi UML piarpam Oyio moOygoBaHO BCS CTPYKTYpa IMPOCKTY.

JUJ1st pydHOTO TeCTyBaHHA JOJATKY OYyJIO BUKOPUCTAaHO Mporpammy Postman.
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Homatok A

CurrentUserHandlerMethodArgumentResolver.class

@Component
public class CurrentUserHandlerMethodArgumentResolver implements

HandlerMethodArgumentResolver {

@Override
public boolean supportsParameter(MethodParameter methodParameter) {
return methodParameter.getParameterAnnotation(CurrentUser.class) !'= null

&& methodParameter.getParameterType().equals(User.class);

@Override
public Object resolveArgument(MethodParameter methodParameter,
ModelAndViewContainer mavContainer, NativeWebRequest
webRequest,

WebDataBinderFactory binderFactory) throws Exception {

Principal principal;
if (supportsParameter(methodParameter) && (principal =
webRequest.getUserPrincipal()) '= null) {
return ((Authentication) principal).getPrincipal();

return null;

59



JwtFilter.class

@AIllArgsConstructor
public class JwtFilter extends OncePerRequestFilter {

private final JwtProvider provider;

@Override

protected void doFilterinternal(
HttpServletRequest request, HttpServletResponse response, FilterChain chain)
throws ServletException, IOException {

String token = provider.resolveToken(request);

try {
if (token !'= null && provider.validateToken(token)) {

Authentication authentication
= new UsernamePasswordAuthenticationToken(
provider.getUsername(token), null, provider.getAuthorities(token)
);
SecurityContextHolder.getContext().setAuthentication(authentication);
}

} catch (JwtAuthorizationException ex) {
SecurityContextHolder.clearContext();
response.sendError(ex.getHttpCode(), ex.getMessage());
return;

}

chain.doFilter(request, response); }}}

JwtProvider.class
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@Component
public class JwtProvider {

private static final String CLAIMS_ROLES_KEY = "auth",

public static final String TOKEN_PREFIX = "Bearer ";

public static final String TOKEN_HEADER = "Authorization";

private static final String MESSAGE_WRONG_ROLE = "User must have role!";

private String encodedSecretKey;

@Value("${jwt.secret}")

private String secretKey;

@Value("${jwt.expiration.time}")

private String expirationTimeHours;

@PostConstruct
private void init() {

encodedSecretKey = Base64.getEncoder().encodeToString(secretKey.getBytes());

public String createToken(String email, Collection<String> roles) {
Claims claims = Jwts.claims().setSubject(email);
claims.put(CLAIMS_ROLES_KEY, roles.stream().reduce((role, prev) -> prev + " "
+ role).orElseThrow(() ->
new lllegalArgumentException(MESSAGE_WRONG_ROLE)));

return Jwts.builder()
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.setClaims(claims)

.setlssuedAt(Timestamp.valueOf(LocalDateTime.now()))

.setExpiration(Timestamp.valueOf(LocalDateTime.now().plusSeconds(Long.parseLong(
expirationTimeHours))))
signWith(SignatureAlgorithm.HS512, encodedSecretKey)

.compact();

public String resolveToken(HttpServletRequest req) {
String bearerToken = req.getHeader(TOKEN_HEADER);
if (bearerToken !'= null && bearerToken.startsWith(TOKEN_PREFIX)) {
return bearerToken.substring(TOKEN_PREFIX.length());
}

return null;

public boolean validateToken(String token) {
try {
Jwts.parser().setSigningKey(encodedSecretKey).parseClaimsJws(token);
return true;
} catch (JwtException e) {

throw new JwtAuthorizationException(e);

1}
SecurityConfiguration.class

@AIllArgsConstructor
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@EnableWebSecurity
@EnableGlobalMethodSecurity(prePostEnabled = true, securedEnabled = true)
@Configuration

public class SecurityConfiguration extends WebSecurityConfigurerAdapter {

private final UserDetailsService userDetailsService;

private final JwtProvider provider;

@Override
protected void configure(AuthenticationManagerBuilder auth) throws Exception {

auth.userDetailsService(userDetailsService);

@Override
public void configure(HttpSecurity http) throws Exception {
http
.csrf().disable()

.sessionManagement().sessionCreationPolicy(SessionCreationPolicy. STATELESS)
.and()
.authorizeRequests()
.antMatchers("/api/auth/**","/dashboard","/login","/**").permitAll()
.antMatchers("/api/client/**", "[api/driver/**", "[api/luser/**",
"/api/car/**").hasAuthority("ROLE_ADMIN").anyRequest().authenticated()
.and()
.addFilterBefore(new JwtFilter(provider),

UsernamePasswordAuthenticationFilter.class)
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.cors();

@Bean
public PasswordEncoder getPasswordEncoder() {

return new BCryptPasswordEncoder();

@Bean
AuthenticationManager getAuthenticationManager() throws Exception {

return authenticationManager();

@Override
public void configure(WebSecurity web) throws Exception {
web.ignoring().antMatchers(AUTH_WHITELIST);
}
private static final String[] AUTH_WHITELIST = {
"/swagger-resources/**",
"/swagger-ui.html",
"/v2/api-docs",
"/webjars/**",
"/resources/" };} public Collection<GrantedAuthority> getAuthorities(String
token) {
String auth = getClaimsFromToken(token).get(CLAIMS_ROLES_KEY).toString();
return Stream.of(auth.split(","))

.map(SimpleGrantedAuthority::new)
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.collect(Collectors.toList());

public String getUsername(String token) {
return getClaimsFromToken(token).getSubject();

private Claims getClaimsFromToken(String token) {

return
Jwts.parser().setSigningKey(encodedSecretKey).parseClaimsJws(token).getBody();
}

UserPrincipalDetailsService.class

@Service
@AIlArgsConstructor

public class UserPrincipalDetailsService implements UserDetailsService {

private final UserRepository userRepository;

@Override
public UserDetails loadUserByUsername(String email) {

Optional<User> user = userRepository.findByEmail(email);

return user.map(this::toUserDetails)

.0rElseThrow(() -> new UsernameNotFoundException("User [" + email + "]
doesn't exist"));

}



private UserDetails toUserDetails(User user) {
return org.springframework.security.core.userdetails.User
.withUsername(user.getEmail())
.password(user.getPassword())
.roles(user.getRoles().stream().map(Enum::name).toArray(String[]::new))
Dbuild();

UserService.class

@RequiredArgsConstructor
@SIf4]
@Service

public class UserService {

private static final String USER_IS EMPTY = "User is Empty";
private final UserRepository userRepository;

private final UserMapper userMapper;

private final AuthenticationManager authenticationManager;
private final JwtProvider jwtProvider;

private final PasswordEncoder passwordEncoder;

@Transactional
public String createUserToken(LoginDto loginDto) {
String email = loginDto.getEmail();

66
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if (userRepository.findByEmail(email).isPresent()) {
try {
return getAuthenticationToken(loginDto);
} catch (BadCredentialsException e) {
throw new AuthException("Wrong Password");
}
}else {

throw new AuthException("User [ + loginDto.getEmail() + "] doesn't exist");

public UserDto findByUserld(Integer id) {
return userRepository
findByld(id)
.map(userMapper::userToUserDto)
.0rElseThrow(() -> new EntityNotFoundException("User id = [" + id +
"] not found"));

public UserDto update(UserDto userDto) {
Utils.isNull(userDto, USER_IS_EMPTY);
return userRepository
findByld(userDto.getld())
.map(updateUser(userDto))
.map(userMapper::userToUserDto)
.0rElseThrow(() -> new EntityNotFoundException("User with Id [ +
userDto.getld() + "] doesn't exist"));
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public UserDto createUser(SignUpDto signUpDto) {

If (signUpDto.getPassword().equals(signUpDto.getRepeatPassword())) {
throw new AuthException("Passwords must match™);

if (userRepository.existsByEmail(signUpDto.getEmail())) {
throw new EntityExistsException("User with email [" + signUpDto.getEmail() +
"] already exist");

}

User user = User.builder()
firstName(signUpDto.getFirstName())
JlastName(signUpDto.getLastName())
.email(signUpDto.getEmail())
.password(passwordEncoder.encode(signUpDto.getPassword()))
.roles(Collections.singleton(Role.CLIENT))
build();

User save = userRepository.save(user);

save.setPassword(null);

return userMapper.userToUserDto(save);

public Page<UserDto> findAll(Pageable pageable) {
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Page<User> clientPage = userRepository.findAll(pageable);

return clientPage.map(userMapper::userToUserDto);

public void delete(UserDto userDto) {
userRepository.findByEmail(userDto.getEmail())
.map(user -> {
userRepository.delete(user);
return user;

}

.0rElseThrow(EntityNotFoundException::new);

public UserDto findByEmail(String email) {
return userRepository.findByEmail(email)
.map(userMapper::userToUserDto)

.0rElseThrow(EntityNotFoundException::new);
private String getAuthenticationToken(LoginDto loginDto) {
String email = loginDto.getEmail();
Authentication authentication = authenticationManager.authenticate(
new UsernamePasswordAuthenticationToken(email,

loginDto.getPassword()));

Collection<String> roles = authentication.getAuthorities().stream()
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.map(GrantedAuthority::getAuthority).collect(Collectors.toSet());

return jwtProvider.createToken(email, roles);

private Function<User, User> updateUser(UserDto userDto) {

return user -> {

User save = userMapper.userDtoToUser(userDto);

userRepository.save(save);

log.info("User with id [ + userDto.getld() + "] updated ");

return save;

1}

TypeOfCarService.class

@RequiredArgsConstructor

@Service

@SIf4]
public class TypeOfCarService {
private static final String TYPE_OF_CAR_IS_EMPTY = "Type of car is Empty";

private final TypeOfCarRepository typeOfCarRepository;
private final TypeOfCarMapper typeOfCarMapper;
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public TypeOfCarDto findByld(Integer id) {
return typeOfCarRepository
findByld(id)
.map(typeOfCarMapper::typeOfCarToTypeOfCarDto)

.0rElseThrow(EntityNotFoundException::new);

public TypeOfCarDto create(TypeOfCarDto typeOfCarDto) {
Utils.isNull(typeOfCarDto, TYPE_OF_CAR_IS_EMPTY);

if (typeOfCarRepository.findByName(typeOfCarDto.getName()).isPresent()) {
log.error("Type of car already exist");

throw new EntityExistsException("Type of car already exist™);

TypeOfCar typeOfCar =
typeOfCarMapper.typeOfCarDtoToTypeOfCar(typeOfCarDto);

return

typeOfCarMapper.typeOfCarToTypeOfCarDto(typeOfCarRepository.save(typeOfCar));
}

public TypeOfCarDto update(TypeOfCarDto typeOfCarDto) {
Utils.isNull(typeOfCarDto, TYPE_OF_CAR_IS_EMPTY);

return typeOfCarRepository



findByld(typeOfCarDto.getld())
.map(typeOfCar -> {
typeOfCar =
typeOfCarMapper.typeOfCarDtoToTypeOfCar(typeOfCarDto);
typeOfCarRepository.save(typeOfCar);
return typeOfCarDto;
)

.0rElseThrow(EntityNotFoundException::new);

public void delete(TypeOfCarDto typeOfCarDto) {
Utils.isNull(typeOfCarDto, TYPE_OF_CAR_IS_EMPTY);

typeOfCarRepository.findByld(typeOfCarDto.getld())
.map(typeOfCar -> {
typeOfCarRepository.delete(typeOfCar);
log.info("Type of Car " + typeOfCar + " deleted");
return typeOfCarDto;
)

.0rElseThrow(EntityNotFoundException::new);

TripService.class
@RequiredArgsConstructor
@SIf4]
@Service

72



73

public class TripService {

private static final String TRIP_IS_EMPTY = "Trip is empty";
private static final Integer averageSpeed = 80;
private static final int HOURS_FOR_REST = 2;

private final ClientService clientService;
private final TripRepository tripRepository;
private final TripMapper tripMapper;

public TripDto findByld(Integer id) {
return tripRepository.findByld(id)
.map(tripMapper::tripToTripDto)
.0rElseThrow(() -> new EntityNotFoundException("Trip [" + id + "] doesn't
exist"));

}

public TripDto create(TripDto tripDto) {
Utils.isNull(tripDto, TRIP_IS_EMPTY);
Trip trip = tripMapper.tripDtoToTrip(tripDto);
Integer distance = trip.getDistance();

calculateTimeDeparture(trip, distance);

checkPossibilityOfCreatingOrder(trip);

calculatePrice(trip, distance);
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return tripMapper.tripToTripDto(tripRepository.save(trip));

public TripDto registerForTrip(TripDto tripDto, String clientEmail) {
TripDto trip = tripRepository.findByld(tripDto.getld())
.map(tripMapper::tripToTripDto)
.0rElseThrow(EntityNotFoundException::new);
ClientDto client = clientService.findClientByUserEmail(clientEmail);
CarDto carDto = trip.getDriverDto().getCarDto();

if (carDto.getMaxCountOfPlaces() - carDto.getCurrentCountOfPlaces() < 1) {
log.error(*"Car is Full™);
throw new RuntimeException("Car is Full™);

}
trip.setClientDto(client);

return

tripMapper.tripToTripDto(tripRepository.save(tripMapper.tripDtoToTrip(trip)));
}

public TripDto update(TripDto tripDto) {
Utils.isNull(tripDto, TRIP_IS_EMPTY);
return tripRepository
findByld(tripDto.getld())
.map(updateOrder(tripDto))
.map(tripMapper::tripToTripDto)



.0rElseThrow(() -> new EntityNotFoundException(*"Trip with Id [" +
tripDto.getld() + "] doesn't exist"));

public Page<TripDto> findAll(Pageable pageable) {
Page<Trip> tripDtos = tripRepository.findAll(pageable);
return tripDtos.map(tripMapper::tripToTripDto);

public void delete(TripDto tripDto) {

Utils.isNull(tripDto, TRIP_IS_EMPTY);

tripRepository
findByld(tripDto.getld())
.map(deleteOrder(tripDto))
.map(tripMapper::tripDtoToTrip)
.0rElseThrow(() -> new EntityNotFoundException(*Trip with Id [" +

tripDto.getld() + "] doesn't exist™));

private Function<Trip, TripDto> deleteOrder(TripDto tripDto) {
return tripDtol -> {
tripRepository.delete(tripDtol);
return tripDto;
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private void calculateTimeDeparture(Trip trip, Integer distance) {
int timeTrip = distance / averageSpeed,;
LocalDateTime departureTime = trip.getDepartureTime();
trip.setDepartureTime(departureTime.plusHours(timeTrip +
HOURS_FOR_REST));

}

private void calculatePrice(Trip trip, Integer distance) {
Double transportationPricePerKm =
trip.getDriver().getCar().getTypeOfCar().getTransportationPricePerkKm();

trip.setPrice(transportationPricePerKm * distance);

private Function<Trip, Trip> updateOrder(TripDto tripDto) {
return trip -> {
Trip save = tripMapper.tripDtoToTrip(tripDto);

return tripRepository.save(save);

private void checkPossibilityOfCreatingOrder(Trip trip) {
boolean periodIsEmpty = tripRepository.tripBetween(
trip.getArrivalTime(),
trip.getDepartureTime(),
trip.getDriver().getld())
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ASEmpty();
if (periodIsEmpty) {
log.warn("Cannot create trip.Driver " + trip.getDriver() + " is busy");
throw new RuntimeException(""Cannot create trip.Driver "
+ trip.getDriver().getUser().getFirstName() + " "
+ trip.getDriver().getUser().getLastName()
+ " is busy”); } }}

Location.service

@RequiredArgsConstructor
@Service
@Slf4j

public class LocationService {

private static final String ADDRESS IS EMPTY = "Location is empty";

private final LocationRepository locationRepository;

private final LocationMapper locationMapper;

public LocationDto findByld(Integer id) {
return locationRepository
findByld(id)
.map(locationMapper::locationToLocationDto)

.0rElseThrow(EntityNotFoundException::new);

public List<LocationDto> findAll() {
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List<Location> all = locationRepository.findAll();

return all.stream()
.map(locationMapper::locationToLocationDto)
.sorted(Comparator.comparing(LocationDto::getLocationName))
.collect(Collectors.toList());

public Page<LocationDto> findAll(Pageable pageable) {

Page<Location> clientPage = locationRepository.findAll(pageable);

return clientPage.map(locationMapper::locationToLocationDto);

public LocationDto create(LocationDto locationDto) {
Utils.isNull(locationDto, ADDRESS IS _EMPTY);

Location location = locationMapper.locationDtoToLocation(locationDto);

if
(locationRepository.findByLocationName(location.getLocationName()).isPresent()) {
log.error(Location [" + location.getLocationName() + "] already exist");
throw new EntityExistsException(*'Location [ + location.getLocationName() +

"] already exist");

}

return locationMapper.locationToLocationDto(locationRepository.save(location));
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public LocationDto update(LocationDto locationDto) {
Utils.isNull(locationDto, ADDRESS IS _EMPTY);

return locationRepository.findByld(locationDto.getld())
.map(location -> {
location = locationMapper.locationDtoToLocation(locationDto);
locationRepository.save(location);
return locationDto;

}).orElseThrow(EntityNotFoundException::new);

public void delete(LocationDto locationDto) {
Utils.isNull(locationDto, ADDRESS _IS_EMPTY);
locationRepository.findByld(locationDto.getld())
.map(location -> {
locationRepository.delete(location);
log.info(*"Location " + location.getLocationName() + " deleted");
return locationDto;

}

.0rElseThrow(EntityNotFoundException::new);

Driverservice.class

@RequiredArgsConstructor



@Service

@SlIf4j

public class DriverService {
private static final String DRIVER_IS_EMPTY = "Driver is Empty";
private final DriverRepository driverRepository;

private final DriverMapper driverMapper;

public DriverDto findByld(Integer id) {
return driverRepository
findByld(id)
.map(driverMapper::driverToDriverDto)

.0rElseThrow(EntityNotFoundException::new);

public DriverDto update(DriverDto driverDto) {
Utils.isNull(driverDto, DRIVER_IS_EMPTY);

return driverRepository.findByld(driverDto.getld())
.map(driver -> {
driver = driverMapper.driverDtoToDriver(driverDto);
driverRepository.save(driver);
return driverDto;

}).orElseThrow(EntityNotFoundException::new);

public DriverDto create(DriverDto driverDto) {
Utils.isNull(driverDto, DRIVER_IS_EMPTY);
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Driver driver = driverMapper.driverDtoToDriver(driverDto);

if (driverRepository.findByUser(driver.getUser()).isPresent()) {
log.error("Driver Already exist");
throw new EntityExistsException("Driver Already exist");

}

return driverMapper.driverToDriverDto(driverRepository.save(driver));

public void delete(DriverDto driverDto) {
Utils.isNull(driverDto, DRIVER_IS_EMPTY);
driverRepository.findByld(driverDto.getld())
.map(driver -> {
driverRepository.delete(driver);
log.info("Driver " + driver + " deleted");
return driverDto;

}

.0rElseThrow(EntityNotFoundException::new);

public Page<DriverDto> findAll(Pageable pageable) {
Page<Driver> clientPage = driverRepository.findAll(pageable);

return clientPage.map(driverMapper::driverToDriverDto);

ClientService.class

@RequiredArgsConstructor



@Service
@Slf4j

public class ClientService {

public static final String CLIENT _IS_EMPTY = "Client is Empty";
private final ClientRepository clientRepository;
private final ClientMapper clientMapper;

private final UserMapper userMapper;

public ClientDto findByld(Integer id) {
return clientRepository
findByld(id)
.map(clientMapper::clientToClientDto)
.0rElseThrow(EntityNotFoundException::new);

public ClientDto findClientByUserEmail(String email) {
return clientRepository.findClientByUserEmail(email)
.map(clientMapper::clientToClientDto)
.0rElseThrow(EntityNotFoundException::new);

public Page<ClientDto> findAll(Pageable pageable) {
Page<Client> clientPage = clientRepository.findAll(pageable);

return clientPage.map(clientMapper::clientToClientDto);
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public ClientDto update(ClientDto clientDto) {
Utils.isNull(clientDto, CLIENT_IS_EMPTY);

return clientRepository
findByld(clientDto.getld())
.map(updateUser(clientDto))

.0rElseThrow(EntityNotFoundException::new);

public ClientDto create(ClientDto clientDto) {
Utils.isNull(clientDto, CLIENT _IS_EMPTY);

Client client = clientMapper.clientDtoToClient(clientDto);

if (clientRepository.findByUser(client.getUser()).isPresent()) {
log.error("Client Already exist™);

throw new EntityExistsException(Client Already exist");

return clientMapper.clientToClientDto(clientRepository.save(client));

public void delete(ClientDto clientDto) {
Utils.isNull(clientDto, CLIENT_IS_EMPTY);
clientRepository.findByld(clientDto.getld())

.map(client -> {



clientRepository.delete(client);
log.info("Client " + client + " deleted");
return clientDto;

}

.0rElseThrow(EntityNotFoundException::new);

private Function<Client, ClientDto> updateUser(ClientDto clientDto) {
return client -> {
client.setld(clientDto.getld());
client.setUser(userMapper.userDtoToUser(clientDto.getUserDto()));
clientRepository.save(client);
log.info("Client™ + client + " updated");

return clientDto;

CarService.class

@RequiredArgsConstructor

@Service

@SlIf4j

public class CarService {
private static final String CAR_IS_EMPTY = "Car is Empty";
private final CarRepository carRepository;

private final CarMapper carMapper;
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public CarDto findByld(Integer id) {
return carRepository.findByld(id)
.map(carMapper::carToCarDto)
.0rElseThrow(() -> new EntityNotFoundException(*"Car with id [" + id +
"] not found"));

public CarDto create(CarDto carDto) {
Utils.isNull(carDto, CAR_IS_EMPTY);

Car car = carMapper.carDtoToCar(carDto);

return carMapper.carToCarDto(carRepository.save(car));

}
public Page<CarDto> findAll(Pageable pageable) {

Page<Car> clientPage = carRepository.findAll(pageable);

return clientPage.map(carMapper::carToCarDto);

public void delete(CarDto carDto) {

Utils.isNull(carDto, CAR_IS_EMPTY);

carRepository
findByld(carDto.getld())
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.map(deleteCar(carDto))
.0rElseThrow(() -> new EntityNotFoundException(*"Car with Id [" +
carDto.getld() + '] doesn't exist"));

public CarDto update(CarDto carDto) {
Utils.isNull(carDto, CAR_IS_EMPTY);

iISNotExistThrowException(carDto);

Car car = carMapper.carDtoToCar(carDto);

return carMapper.carToCarDto(carRepository.save(car));

private void isNotExistThrowException(CarDto carDto) {
if (IcarRepository.findByld(carDto.getld()).isPresent()) {
log.error("Car with Id [ + carDto.getld() + "] doesn't exist™);
throw new EntityNotFoundException("Car with Id ["* + carDto.getld() + "]

doesn't exist™);

}

private Function<Car, CarDto> deleteCar(CarDto carDto) {
return order -> {

carRepository.delete(order);



return carDto;

I

BrandService.class

@RequiredArgsConstructor
@Service
@SlIf4j
public class BrandService {
private static final String BRAND IS EMPTY = "Brand is Empty";

private final BrandRepository brandRepository;

private final BrandMapper brandMapper;

public BrandDto findByld(Integer id) {
return brandRepository
findByld(id)
.map(brandMapper::brandToBrandDto)

.0rElseThrow(EntityNotFoundException::new);

public BrandDto create(BrandDto brandDto) {
Utils.isNull(brandDto, BRAND _IS_EMPTY);

Brand brand = brandMapper.brandDtoToBrand(brandDto);
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if
(brandRepository.findByNameContaininglgnoreCase(brand.getName()).isPresent()) {
log.error(*Brand [" + brand.getName() + "] already exist");
throw new EntityExistsException("Brand [ + brand.getName() + '] already
exist™);

}

return brandMapper.brandToBrandDto(brandRepository.save(brand));

public BrandDto update(BrandDto brandDto) {
Utils.isNull(brandDto, BRAND _IS_EMPTY);
return brandRepository
findByld(brandDto.getld())
.map(updateBrand(brandDto))

.0rElseThrow(EntityNotFoundException::new);

public void delete(BrandDto brandDto) {
Utils.isNull(brandDto, BRAND _IS_EMPTY);

brandRepository
findByld(brandDto.getld())
.map(deleteBrand())
.0rElseThrow(EntityNotFoundException::new);
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private Function<Brand, Brand> deleteBrand() {
return brand -> {
brandRepository.delete(brand);
log.info(*Brand " + brand + " deleted");

return brand;

}

private Function<Brand, BrandDto> updateBrand(BrandDto brandDto) {
return brand -> {
brand.setld(brandDto.getld());
brand.setName(brandDto.getName());
brandRepository.save(brand);
log.info("Brand [" + brand + "] saved");

return brandDto;

ExceptionHandler.class

@SIf4j

@ControllerAdvice

public class ExceptionHandler {
@org.springframework.web.bind.annotation.ExceptionHandler(value =

AuthException.class)

public ResponseEntity<ErrorResponse> authException(AuthException exception) {
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return new ResponseEntity<>(
createErrorResponse(exception.getMessage()),
HttpStatus. UNAUTHORIZED);

@org.springframework.web.bind.annotation.ExceptionHandler(value =
JwtAuthorizationException.class)
public ResponseEntity<ErrorResponse>
jwtAuthorizationException(JwtAuthorizationException exception) {
return new ResponseEntity<>(
createErrorResponse(exception.getMessage()),
HttpStatus. UNAUTHORIZED);

@org.springframework.web.bind.annotation.ExceptionHandler(value =
EntityExistsException.class)
public ResponseEntity<ErrorResponse>
entityAlreadyExistsException(EntityExistsException exception) {
return new ResponseEntity<>(
createErrorResponse(exception.getMessage()),
HttpStatus. PRECONDITION_FAILED);

@org.springframework.web.bind.annotation.ExceptionHandler(value =
EntityNotFoundException.class)

public ResponseEntity<ErrorResponse>
entityNotFoundException(EntityNotFoundException exception) {



return new ResponseEntity<>(
createErrorResponse(exception.getMessage()),
HttpStatus.NOT_FOUND);

@org.springframework.web.bind.annotation.ExceptionHandler(value =
AccessDeniedException.class)
public ResponseEntity<ErrorResponse>
accessDeniedException(AccessDeniedException exception) {
exception.printStackTrace();
return new ResponseEntity<>(
createErrorResponse(exception.getMessage()),
HttpStatus.FORBIDDEN);
}
private ErrorResponse createErrorResponse(String errorMessage) {
return ErrorResponse.builder()

.message(errorMessage) .build(); }}
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