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AHoOTALIAA

Kpanidikamiiina pobGora cHpsMoBaHa Ha BHBYEHHS Ta MPAKTUYHE
3acTocyBaHHs pperiMBOpKY SPring st po3poOku Beb 3acTOCYHKY Ml CTBOPCHHS
rpu “Illaxu”. B po6oTi peaizoBaHO CTBOpPEHHs 0a3u JaHUX 13 KOPHCTyBadaMU,
B3aEMOJIII0 0a3wW JaHWX 13 KOPUCTyBa4aMH Ha CTOPOHI cepBepa 3a JIOMOMOTOIO
bpeliMBOpKy Spring, peectpamiro Ta Balilalil0 KOPUCTYBadiB, 3A1HCHEHO
nporpaMyBaHHS TOBEAIHKM IaXoBUX (iryp Ha CTOpPOHI cepBepa Ta ix
BiMOOpakeHHI Ha CTOPOHI KIi€HTa y BeO-Opaysepi, a TakoX MpOrpamMyBaHHS
IrpPOBHUX MOJIH.

Jlis peamizarnii cepBiCiB BUKOPHUCTOBYBAJIUCH TexHoJorii Spring (momyi:
SpringWeb, Spring Validation, Spring Boot, Web Socket, Thymeleaf), MongoDB,
JQuery, SockJS, STOMP.

Pe3ynbrarom npoBeneHoi poOOTH € BEO 3aCTOCYHOK «IIaxXu» 13 MOKIIUBICTIO
I'pU KOPUCTYBa4aMH I10 MEPEXi.

Kniwwuosi cnoea: Spring Framework, Be6-3actocynok, I'pa "[laxu",
B3aemonist  cepBep-kiieHT, IlporpamyBanHs maxoBux ¢iryp, CepBepHe
nporpamyBaHHs, KinieHTChKa Bi3yasizallis

Annotation

The qualification work is aimed at the study and practical application of the
Spring framework for the development of a Web application for creating the game
"Chess". In the work, the creation of a database with users, database interaction
with users on the server side using the Spring framework, user registration and
validation, programming of the behavior of chess pieces on the server side and
their display on the client side in a web browser, as well as programming of game
events

The services were implemented using Spring technologies (modules:
SpringWeb, Spring Validation, Spring Boot, Web Socket, Thymeleaf), MongoDB,
JQuery, SockJS, STOMP.

The result of the work is a web application of "chess™ with the possibility of
playing by users over the network.

Keywords: Spring Framework, Web Application, Chess Game, Server-
Client Interaction, Chess Pieces Programming, Server Programming, Client
Visualization

Kpamikamiitna poOoTa MICTUTh pPE3yJbTaTH BIACHUX  JOCIIJKEHb.
Buxopucranns ifie, pe3yJabTaTiB 1 TEKCTIB HAYKOBUX JOCIHIKEHB 1HIITMX aBTOPIB
MarOTh ITOCHJIAHHS Ha BiJIIOBIIHE JKEPETIO.

I1. A. ITanTroxin

(miammc)
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BCTYII

Spring Framework - 1ie moTyKHH# 1 BCEOCSKHHUN PpEeHMBOPK 3 BIIKPUTHM
KOJOM JJisi po3poOKku nonatkiB Ha mMoBi Java. CtBopenuii Ponom [[xoHcOoHOM Yy
2003 pomi mig kepiBHUIITBOM Pobepra Xappona 3 kommanii Interface21 (mi3nimre
Pivotal Software).

Pox JIxoHCOH po3pobuB SpPring sk aabTepHATUBY MOJAEII PO3POOKHU
Enterprise JavaBeans (EJB), sika Oyia cki1agHOO 1 BasKKOIO JIsl BUKOpHcTaHHs. Ha
BigMiny Bijg EJB, Spring 6asyBaBcs Ha MPOCTIMIMX KOHIICIIIISX, TAKKX SK MPSIMUAN
POJO-nporpamysanns (Plain Old Java Objects), BmpoBamKeHHS 3alCKHOCTCH
(DI) Ta acniektHO-OpieHTOBaHE MporpamyBanHs (AOP).

[Tepma Bepcis Spring 1.0 Oyma BumymieHa B Oepe3ni 2004 poky mif
minensiero Apache 2.0. Bona mictmia simpo konrteliHepa DI, momgyme AOP Tta
abcTpakuito g JOCTYNy 0 JaHuX. 3 4yacoM Spring €BOJIOLIOHYBaB, JA0JAI0UYU
NIATPUMKY BeO-po3poOku 3 MV C, Ge3neku, TecTyBaHHs Ta 0araTo 1HIIOTO.

Spring aKTMBHO PO3BUBAETHCS CHIJIBHOTOIO, CIHOHCOpyeThes Pivotal
Software 1 Bunyckaethcs mia ainensiero Apache 2.0. Exocuctema Spring mocTiitHO
3pOCTa€, TMPOMOHYIOUM IHCTPYMEHTH I XMapHUX OOYHUCIIEHb, PEAKTUBHOIO
porpamMyBaHHs, OOPOOKH BEJIMKUX JIAHWUX Ta IHTEPHETY peyei.

3aBAsSKA CBOIM MOXYJNBHINM CTPYKTYpi, YHCTOMY KOJIy Ta aKTUBHIN
niaTpumii, Spring Framework 3anumiaerbcs OJHIEID 3  HAUNOMYJSIPHIIIAX
TEXHOJIOT1IA 11 PO3pPOOKM KOPHMOPATUBHUX JOJATKIB Ha Java. BiH mmpoko
BUKOPHCTOBYETHCS Y BEJIMKUX TEXHOJIOTTUHUX KOMMAaHIsAX, (PIHAHCOBUX yCTaHOBAX
Ta ypsAI0BUX OpPraHi3alisax Mo BCbOMY CBITY.

VY mporeci BUKOHaHHS KBaidikamiiiHoi poOOTH 3I1HCHEHO MOCIIIKEHHS
MOXJIMBOCTEH (pperiMBOpKY SPring st cTBopeHHs Tpu “maxu’. Po3risHyTo
OCHOBHI TIOHSTTS, MOAYJIl Ta METOJIU 3aCTOCyBaHb, poOOTy 13 0a3zaMu [aHUX,
BaJIlJIallisl JaHUX, po3poOKka cailTy. 31MCHEHO HANMCaHHS JIOTIKM TPU B IIAXU
MOBOIO java Ta B3aeMOAil BeO YAaCTUHHM 3aCTOCYHKY 1 CEPBEpPHOI YaCTHHH,
JTUHAMIYHY 00pOOKY IrpOBHUX TO/I1i Ha CTOPOH1 KJTIE€HTA.



PO3AIJI I. ®peiimBopk Spring

1.1. Beryn. OcHoBHi moHSTTSI [1]

Spring - e momyssipHUil Java-QpeliMBOpK, SKHI OTOMArae INBHIIIC 1

MIPOCTIIIE CTBOPIOBATH BeO-3acTocyHkH. BiH OyB cTtBOpenuid y 2003 porii 1 3 TUX
mip CTaB OJHUM 3 HAWUNOMYJNAPHIIIMX IHCTPYMEHTIB /Ui Java-po3poOku. Spring
pPOOUTH KOJ YHUCTIIIAM, JIETIIAM JJIsi TECTYBaHHS 1 JO3BOJISIE 30CEPEIUTHCS Ha
CTBOpEHHI (DYHKITIOHAJILHOI YaCTHHHU JI0AaTKY, a HEe Ha KOH(Irypallii cepeoBHIIa.

OcHoBH1 oHATTS Spring Framework:

1.

bian (Beans): ¥V Spring, Bci rosoBHI 4YacTUHM mnporpaMu (00’€KTH)
Ha3uBalOThbcA "OiHAMU'".

BnpoBamkennss 3anexHoctreid  (Dependency Injection, DI): Spring
aBTOMATUYHO HaJla€ O1HaM JJIsi CTBOPEHHS Te, 110 iM moTpioHo. Ile 3MenIye
KUIBKICTh KOJY 1 pOOUTH HOTO MPOCTIIIKM.

InBepcis ynpasninHs (Inversion of Control, [0C): biau cTBOproroThes 1
kepytoTbest Spring [oC koHTeliHEpoM, a He 6e310cepeIHbO PO3POOHUKOM.
AHotamii: Ile cnemiasibHi TO3HAYKU B KOMl, SKI KaXyTh Spring, sK
noBoauTHCA 3 KiacoM. st npuknany anotauis (@Controller kaxe, mo kiac
00po0uIsie BeO-3anmuTH, (@Service - 10 BiH MICTUTh O13HEC-JIOTIKY.
Model-View-Controller (MVC): Lle mabmon mas BeO-momatkiB. Model -
naHi, View - T1e, mo Oauuth kopuctyBad, Controller - o6Gpobuse nii
KOPHUCTYyBaya Ta HAJAIITOBYE B3aEMOJIIIO 13 CEPBEPOM Ta KIIEHTOM.

Spring Boot: Ile nHagOynoBa Han Spring, sika poOUTh HaJAIITYyBaHHS IIE
npoctimuM. baraTto pedeit mparrooTh "3 KOpoOku'", 03 10JaTKOBUX
HaJIallTyBaHb.

Po6ota 3 0azamu gaHux: Spring MOJIETIIYE Ta CTaHAAPTU3YE 30€peKEHHS
naHuxX y 0a3y manux. BiH Mae 1HCTpyMEHTH, SKI 3MEHIIYIOTh KUIBKICTh
KOy, Ta 3MEHIIYE [IaHC PO3POOHUKAM MHUCATH Oar.

besneka: Spring Security momomarae 3axucTutu Be03acTOCYHOK. BiH jerko
HAJIAIITOBYETHCS I pOOOTH 3 JIOTiHAMH, TTAPOJISIMU Ta TIpaBaMH JOCTYILY.
[[Ta6monu (Templates): Spring mnpairoe 3 TaKUMHU THCTPYMEHTAMH SIK
Thymeleaf, sixi 103BOMSIIOTH JETKO CTBOPIOBATH IWHAMIUHI BEO-CTOPIHKH.

10.TectyBanns: Spring mae BOyJI0oBaH1 (DYHKIIIi, SIKI MOJIETIIYIOTh TECTYBAHHS

KOKHOI 4YaCTHMHM Be03acToCyHKy. Lle gomomarae mepekoHaTucs, IO Bce
IpaLOe IPABUIBHO.



1.2 OcobauBocTi ppeiimpopky Spring [2-3]

dpeitMBOPK Ma€ KiJIbKa 0COOJIMBOCTEH, sIKI pOOJISITH HOTO 3pyYHUM Ta
HOITYJISIPHAM JJIs1 pO3pOOKH BeOJ0IAaTKIB Ha MiKpocepBicHil apxitektypi, RESTful
Be0-CEPBICIB /IS IECKTOITHUX, MOOUTBHHX Ta BeO moAaTKiB. J[eski 3 mux

0COOJIMBOCTEN BKJIIOYAIOT:

1. JlerkicTh y BUKOPHCTaHHI:

o [IIpocra koHIrypariis 4yepe3 aHoTallii Ta Java-koau, 6€3 HaIMipHOTO
BUKOpUCTaHHS XML.

o KoHBeHI1is Hag KOHGITYpalli€lo, 3SMEHIIIYIOUH MOTpeOy B
1a0JIOHHOMY-KO/I1.

o UiTki abcTpakiiii Ta mpocti Mojeni mporpamyBanss (POJO).

2. Kownreitaep 10C (Inversion of Control):

o BmpoBamxenns 3anexxHocteit (DI) 0e3 muryTaHux 3a1eKHOCTEH.

o IlinTpumKa nekiIbKoX 00JacTell BUAUMOCTI 1JIsl yIPaBIIIHHS
KUTTEBUM IUKJIOM OiHIB (clHrITOHM, poTtoTunu, HTTP-3anutu,
cecii ToIo).

3. AcnektHo-opieHTOBaHe nporpamyBaHHs (AOP):

o PoznineHHs HaBKOJUIIHBOT (PYHKIIOHATBHOCTI (JIOTYBaHHS, Oe3Ieka,
YIPaBIIHHS TPAH3aKIISIMH) BiJI OCHOBHOT O13HEC-JIOTIKH.

o IlinTpumKa nexiapaTHBHOTO MPOrpaMyBaHHs (aHOTAIli) Ta
IHTPOCTIEKIIIi Ha PiBHI OalT-KOIY.

4. AOGctpakiii s 6a3 JaHuX:

o Spring JDBC: Cnpomenuii foctyn a0 JDBC.

o Spring ORM: Inrerpanis 3 Hibernate, JPA.

o Spring Data: A6ctpakiist s pisaux NoSQL cxopui (MongoDB,
Cassandra, Redis Toro).

5. Beb6-moayne Spring MVC:

o [Ilotyxna peanizaiis narepuy MVC njist Be6-po3poOKH.

o CyuacHe acunxponHe nporpamysanss, RESTful Be6-cepsicu.

o IlimrpuMka pi3HuX BUAIB moBepHeHHS: @ResponseBody, View
Resolvers, Content Negotiation.

6. besmeka Spring Security:

o IloTyxHuii pperiMBOpK Oe3mexu i ayTeHTUdIKAIlT Ta aBTOpHU3aIlii.

o IlinTpumka pizHux cTaHAapTiB Ta MpotokoiiB (LDAP, OAuth,
SAML, JWT).

7. TecryBaHHA:

o IlinTpumka Mock 06'exTiB uepe3 616mi0Texu sk Mockito.

o IIpocTe FOHIT-TECTYBaHHS 3 BUKOPHUCTAHHSIM MOKIHTY Ta KOHTCHHEpa
loC.

o CreniayipbH1 aHOTAIT JUIs IHTErpaIiifHOrO TECTYBaHHS
(@SpringBootTest, @WebMvcTest).



8. Imrerparris:
o Illupoxa iHTerpariis 3 6ararbMa 0610;1i0TEKaMK Ta ppeiiMBOpKaMu
(JMS, JavaMail, AMQP, Quartz To111o).
o IlinTpumka BimmaseHoro poctymy yepe3 Spring Remoting (RMI,
HTTP Invoker, Hessian, Burlap, AMQP).
9. PeakTuBHE MpOTpaMyBaHHS:
o IligTpuMKa peakTUBHOTO CTHJIIO TIpoTpamMyBaHHs uepe3 Project
Reactor.
o PeaxTuBHI BeO-miporpamu Ha ocHOBI Spring WebFlux.

11.Spring Boot:
o llIBHIKE CTBOpEHHS aBTOHOMHUX BUPOOHUYHX JOJATKIB.
o BOynoBanwuii Be6-cepep Tomcat, aBToMaTyHa KOHDIrypaiiis,
METPHUKHU TOIIIO.
o Benuka exocuctema "craprepiB" s pi3HOT HYHKIIOHATBLHOCTI.
12.MoaybHICTb:
o Spring ckiIagaeTbes 3 O1IbIT HiXK 20 MOYIIIB, IO MOYKHA
BUKOPHCTOBYBATH HE3AJIEHKHO.

1.3. Ha6ip MoayaiB Spring [1-3]

Spring Framework ckinanaerbes 3 HaOOpy MOMYIIB, KOXKEH 3 SKUX
3a0e3neuye neBHui GyHkiionan. Ock OCHOBHI MOy Spring:

1. Spring Core:
o Slnpo xoHTeitHepa Spring
o BmnpoBamxenns 3anexHoctei (Dependency Injection)
o IlomieBa momens (Event System)
o Pecypcu (Resource Abstraction)
o Bamigaris (\Validation)
o Komexkii (Collections)
2. Spring Context:
o IHtepHamionamizaiis (118n)
o Konrekcr nonatky (Application Context Events)
o MHoctyn no pecypci (Resource Loading)
o Ilpo3ope cTBopenHs koHTeKcTy (Transparent Creation)
3. Spring AOP:
o AcnekTHO-opieHTOBaHe nporpamyBaHHs (AOP)
o Baenenns B Spring AOP



4. Spring Web:

o BebO-momatku

o BeO-kmienTu

o TectyBaHHS BeO-KOHTEKCTY
5. Spring WebMVC:

o Beb-monenb-purasg-konTpoiep (Web MVC)
6. Spring WebFlux:

o PeakTuBHa BeO-po3poOKa

o PeaxtuBHi BeO-nmonarku (Reactive Web Applications)
7. Spring WebSocket:

o JIBocTroponHi BeO-cokeTH (Bidirectional WebSockets)
8. Spring Data:

o Inrerpamis 3 JDBC (DB Access with JDBC)

o Inrerpamis 3 ORM (ORM with JPA/Hibernate)

o Ilimrpumka NOSQL cxosuin ganux (Support for NoSQL Data Stores)
9. Spring Security:

o besneka Be0-noxatkis (Web Application Security)

o Aytentudikaris (Authentication)

o ABrtopwu3aiis (Authorization)
10.Spring Integration:

o InTerpamia nonatkis (Application Integration)

o O0pobOka nopigomiieHs (Messaging)
11.Spring Batch:

o IlaketHa o6poOka (Batch Processing)

o Pobora 3 Benukumu obcsiramu 3anucis (Bulk Operations)
12.Spring Cloud:

o Po3pobka mikpocepgriciB (Microservices Development)

o CepsicHe BusiBiieHHs (Service Discovery)

o Kou@irypamiitnuii cepsep (Config Server)

L1 Mogymi MO’KHA BUKOPHCTOBYBAaTH OKpeMo abo B KOMO1Hallli, B
3aJIEKHOCTI BiJ MOTpeO npoekty. Hanpuknan, s CTBOPEHHs B€O-10/1aTKy MOKHA
BukopucroByBaTtu Spring Core, Spring Web, Spring WebMVC Tta Spring Security.
Jl1st MikpocepBiCHOT apXiTEeKTypu MOXKYTb 3Hafnooutucs Spring Core, Spring
Cloud Ta Spring Data.



1.4. IlouaTok po3podku Bed3acTOCYHKY [2-4]

Spring Boot 3Ha4HO cIpoIIye IpoIec po3pOOKH, HATAI0UN aBTOMATUYHE
HaJIAIITYBaHHS, BOYIOBaHUH cepBEp Ta MIBHIKHIA CTApT PO3POOKH. 3aBASKU I[OMY
MO>KHA 30CEPEIUTUCS Ha HAITUCAHHI OCHOBHOI O13HEC-JIOT1KH BE0-3aCTOCYHKY.

Jl1a mouaTky po3poOku BeO-3acTOCYHKY Ha Spring Framework, moTpi6HO
BUKOHATHU KiJIbKa OCHOBHUX KPOKIB:

1. BcraHoBUTH cepepoBHIlle PO3POOKH

o Bcranosutn Java Development Kit (JDK) - cepenoBuiiie BUKOHaHHS
Java. Hampuknag JDK 18.

o BcranoButu iHTErpoBaHe cepenonuiie po3pooku (IDE), nanpukian
IntelliJ IDEA.

2. CtBopuTH HOBUI nmpoekT Spring Boot

o CTBOpHUTH NPOEKT 3a qoromororo Spring Initializr
(https://start.spring.io).

o Bubpartu noTpiOH1 3a5exKHOCTI /17151 BE0-pO3pOOKHU, HATPUKIA,
"Spring Web", "Thymeleaf" (115 ma6ionis) ta "Spring Data JPA™
(51 poboTH 3 pe3dIiiHuMU 0a3aMU JTaHKX).

o 3aBaHTaXUTHU 3r€HEPOBAHMI MPOEKT 1 iIMnopTyBatH ioro B IDE.

3. HaaamryBatu Spring Boot

o CTBOpHTH TOJOBHHMI KJiac 31 aHoTariero @SpringBootApplication -
TOYKA BXOJY JIJISl JOJIATKY.

o CrBoputu ¢aiin application.properties (a6o application.yml) ms
HaJalITyBaHHS BIACTUBOCTEN JJOJIaTKY, HAITPHUKJIIAI MOPT CepBepa Ta
HaJalITyBaHHS 0a3u JIaHUX.

4. Po3poOuTH MOAeIb TaHUX

o CTBOpHUTH KJIacH-CYTHOCTI (entities) 31 aHoTamismMu @Entity ms
30epiraHHs JaHUX y 0a3l TaHUX.

o CTBOpHUTH perno3uTopii 3i aHoTariero @Repository mis moctymy 10
nanux (BuKopuctoBytoun Spring Data JPA).

5. CtBopuUTH BeO-KOHTPOJIEPH

o BwusHauuTu Ki1acu KoHTpoepiB 3i anoTamiero @Controller ado
@RestController nns 06po6xu HTTP-3anuTis.

o Ilpup’s3at HTTP-meToau (@GetMapping, @PostMapping torio) 3
METOaMH KOHTpOJIepa.

o IloBepTaTu AaH1 y BUTJISIAI MOJCJIBHUX 00'€KTIB a00 11a0JI0HIB JIJIs
BiJIOOpaYKEHHHI.

6. HanamryBaTu nuisxu ta madaonu (View)

o CrBoputn HTML-ma6monn (Thymeleaf) B kaTanosi

src/main/resources/templates.



https://start.spring.io/

o BuxkopucroByBaTu cuatakcuc Thymeleaf (th:*) mns nuaamigHOTO
B1IOOpakKeHHS JJaHUX 3 KOHTPOJIEPIB.
7. 3anmycTUTH 10AATOK
o 3amyctutn Spring Boot 701aTOK 3 TOJIOBHOTO KJIacy 31 aHOTAIIEI0
@SpringBootApplication.
o IlepeBiputn dynkiionan y opaysepi (http://localhost:8080).
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http://localhost:8080/

PO3/I1J I1. Teopureuni BizomocTi mpo podoTy

2.1. [locTanoBKAa 3aBIaHHA

O3HaltOMUTHUCH 13 crTocoOamMu peaizizailii Bed3acTtocyHka «Illaxmy»
O3HallOMHUTHCH 13 PpeMBOPKOM SPring i HOro MOKINBOCTSIMHU
Bub6ip apxitexrypu (MVC)

CTBOpEHHSI Ta MIEPBUHHE HAJAIITYBaHHs SPring

CtBOpeHHs caiiTy Ta 0a3u TaHUX

[TepernucanHs irpoBOi JIOTIKH 13 KypcoBoi po6oTu i3 MoBu Python Ha Java

N o a bk~ DN

TecTyBaHHS 1 BUIIpaBICHHS

2.2. Irpoma norika rpu «lllaxmarm»[5]

[ITaxu - 1e cTpareriyHa HaACTIIbHA Tpa JJIs JBOX T'PaBIliB, B SKIA TpaBIll
nepeMillyoTh Girypu 3 METOI 3aXOMUTU KOPOJIsl MPOTUBHUKA. ['paBIll XOIgTh MO
4yep31 KOKEH X1J1 B ePEMIIIaour CBOIO Girypy Ha MOPOKHIO KITKY a00 Ha KIITKY,
3alHATY (DIryporo CyNpOTHBHUKA, SKy MOXKHA 3axomutu. Mera rpu B IIaxu
TIOJIATA€E B TOMY, 100 3aXOMUTH KOPOJISI CYITPOTHBHUKA. SIKIIIO KOPOIh OMMHMHIETHCS
i yAapoM 1 MOKe OyTH 3aXWINECHUM, 1€ Ha3UBAEeThCs "maxom" . SIKo Kopoib
nepeOdyBalouM Mij axoM, HE MOXE 3aXMCTUTHUCS, 1€ Ha3UBaeTbcs "MaToMm", 1110

O3HAYa€ KiHelb TPU.

Koxna ¢irypa y maxax mae cBoi ocoOnauBOCTI Ta mpaBwia xomy. Ochb

KOPOTKHH OIHUC, K KOKHA (PIrypa XOAUTh:

e Ilimak - nHaiicnabma maxoBa ¢irypa. XoAUTb Ha OJHY KIITHHKY
BIIEpE]l, 32 BHHITKOM MEPIIOTO XOIy, KOJIM BOHA MOXE IMITH Ha JBi

KJIITUHKU Briepen. Bona O'e mo miaroHam Ha OJHY KJITKY BIEpen

J1BOPYY 1 IPaBOpyY.
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e Typa - gpyra 3a cwiolo ¢irypa Ha IIaxXiBHULI. XOAWUTH IIO
TOPU30HTAJI Ta BEPTUKAJII Ha OYIb-SIKY KIJIbKICTh KIITHH.

e Kinp - TpeTs 3a cuioro dirypa Ha maxiBHUIl. XOAuTh OykBow "™
JIB1 KJTITUHKH 10 BEPTUKaJl a00 rOpU30HTAMII, 1 MOTIM OJIHY KIITUHKY
yOiK, mepecTpuOyroun yepes iHII Qirypu.

o CuI0H — TpeTd 3a cuio (irypa Ha maxiBHUIN. XOIUTh MO JlaroHal
Ha Oy/1b-sIKY KUIBKICTh KJIITHH.

e KopoJeBa - HaiicunpHima ¢irypa Ha maxiBHUIL. XOIUTh SK Typa i
CJIOH, 110 TOPU30HTAJIl, BEPTUKAII Ta JlaroHajl Ha OyAb-sKY KUIbKICTb
KJTIITHH.

e Kopoub — HaliBaxnuBima Qirypa Ha MIaxXiBHUL, aJKE€ METOIO I'PU €
MOro 3axMcT BiJ aTtak (iryp CynepHUKa 3ajisl MONEPEIKEHHS Marty.

XOoAuTh Ha OJHY KIIITKY Y OyJb-IKOMY HaIllpPSIMKY.

Takox iCHye KilbKa TOJaTKOBUX IMPaBWII, HANPUKIIAL, " poKipOBKa'" - Xim, B
SKOMY KOPOJIb 1 Typa 3MIHIOIOTHCSI MICISIMH, 1 "B3STTS HA MPOXOAL" - MOMJIMBICTh
JUTSL TIIIaKa aTaKyBaTH IMIIAKa CYMPOTUBHUKA, KU IIOWHO 3pOOMB MOABIMHUN

X1]1.
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PO3ALJ IIl. MIPOTPAMHA YACTUHA
3.1. Hanucanus nporpamu [3, 6-8]

[TouneMo 3i CTBOPEHHS MPOEKTY 3a goromororo Spring Initializr

(https://start.spring.io). Obupaemo MOBY java Ta Bepciro 17, 30ipHUK IIPOEKTIB

maven, cTabiapHy Ta HOBilTy Bepcito Spring Boot 3.3.0, Ha3By MpoekTy

ChessWebapp, Tun makyBanHs jar:

Project Language
QO Gradle - Groovy ® ava O Kotin O Groovy
O Gradle -Kotlin @ Maver

Spring Boot
O 3.3.1 (SNAPSHOT) @ 33« QO 3.2.7 (SNAPSHOT) O 3286

Project Metadata

Group com.kubik

Artifact ChessWebapp

Name ChessWebapp

Description chess game

Package name com.kubik.-ChessWebapp

Packaging @ Jar QO War

Java Q22 QO 21 @® 17

JHonaemo HeoOXimui moaysmi: Spring Web, Spring Validation, Spring Boot,
Spring Data MongoDB, WebSocket, Thymeleaf:
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https://start.spring.io/

Dependencies ADD DEPENDENCIES... CTRL +B

(LU L g TEVPLATE ENGINES

A modern server-side Java template engine for both web and standalone
environments. Allows HTML to be correctly displayed in browsers and as static

prototypes.

Validation [[EH

Bean Validation with Hibernate validator.

Spring Web m

Build web, including RESTful, applications using Spring MVC. Uses Apache Tomcat
as the default embedded container.

WebSocket m

Build Servilet-based WebSocket applications with SockJS and STOMP.

Spring Data MongoDB m
Store data in flexible, JSON-like documents, meaning fields can vary from document
to document and data structure can be changed over time.

CkadyeM 3aroToBKY /10 IPOEKTY Ta pO3aPXIBOBYEMO B MOTPIOHMI KaTaOr.

BigkpuBaemMo MpoeKT B 3pyIHOMY CEpPEIOBHUILI PO3POOKH Ta OAUYUMO TOJIOBHHIA
kiac ChessWebappApplication.java:
com. kubik.ChessWebapp
org.springframework.boot.SpringApplication
org.springframework.boot.autoconfigure.SpringBootApplication
@SpringBootApplication
ChessWebappApplication {

main (String[] args) {
SpringApplication. run (ChessWebappApplication.




Ta ¢aiin koHdiryparii pom.xml i3 Bcima 3a51e)KHOCTSIMH (SIKi MH BKa3yBaJIH
B Spring Initializr) ta BracTuBOCTIMHU:

<?xml version encoding
<project xmlns
xmlns:

:schemalocation

<modelVersion>4.0.0</modelVersion>
<parent>
<groupld>org.springframework.boot</groupIld>
<artifactId>spring-boot-starter-parent</artifactId>
<version>3.3.0</version>
<relativePath/>
</parent>
<groupId>com. kubik</groupId>
<artifactId>ChessWebapp</artifactId>
<version>1.0.0</version>
<name>ChessWebapp</name>
<description>chess game</description>
<properties>
<java.version>17</java.version>
</properties>
<dependencies>
<dependency>
<groupld>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-thymeleaf</artifactId>
</dependency>
<dependency>
<groupld>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-validation</artifactId>
</dependency>
<dependency>
<groupld>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-web</artifactId>
</dependency>
<dependency>
<groupld>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-websocket</artifactId>
</dependency>
<dependency>
<groupId>org.projectlombok</groupId>
<artifactId>lombok</artifactId>
<optional>true</optional>
</dependency>
<dependency>
<groupld>org.modelmapper</groupIld>
<artifactId>modelmapper</artifactId>
<version>3.2.0</version>
</dependency>
<dependency>




<grouplId>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-data-mongodb</artifactId>

</dependency>

<dependency>
<groupld>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-test</artifactId>
<scope>test</scope>

</dependency>

</dependencies>

<build>
<plugins>
<plugin>
<groupld>org.springframework.boot</groupIld>
<artifactId>spring-boot-maven-plugin</artifactId>
<configuration>
<excludes>
<exclude>
<groupld>org.projectlombok</groupId>
<artifactId>lombok</artifactId>
</exclude>
</excludes>
</configuration>
</plugin>
</plugins>
</build>

</project>

Jlonaemo BiactuBocTi B application.properties o6 Spring mir
MIKIIIOYUTUCE 10 Oa3H JaHUX.

[TumeMo 06’ eKT TpaBiis sIKU Oy/e 3B’ sI3yBATUCH 13 023010 TaHUX
(MamuTUCH):

@Data
@Document (collection =
ChessUser {
@Id
String
String




Hamumemo DTO (Data Transfer Object) [{ist meperadi 06’ ekTy Ha BeO:

ChessUserDto {
Long

@Email (message =
String

@Size (min = message
String

@Size (min = message
String
String

OnuiiemMo MeToiu Jj1st poO0TH 3 023010 JJaHUX F03EPIB:

ChessUserRepository
MongoRepository<ChessUser, Long> ({
ChessUser findByNickname (String nickname)

}

Onumemo cepBiCHUI Kiac y skoMy OyJie BiI0yBaTHCSl OCHOBHA O13HeEC-
JIOT1Ka BXOJy Ha peecTpallli KOpUCTYyBayiB y BEO3aCTOCYHKY '

@Service
@RequiredArgsConstructor
ChessUserService {
ChessUserRepository
ModelMapper

String createUser (ChessUserDto chessUserDto) ({
.save ( .map (chessUserDto

ChessUser. )) .getId()
}

ChessUser getUserByNickname (String nickname) {
.findByNickname (nickname)

List<ChessUser> getAllUsers () {
(List<ChessUser>) .findAl1l ()

17



OnuieMo TakoX CepBic y sikoMy Oyjie BiIOyBaTUCS OCHOBHA JIOT1KA IPH:

@Service
@RequiredArgsConstructor
ChessGameService {
BoardRepository

Board createGame (ChessUser user) {
Board board = Board ()
board.setFirstChessPlayer (user)

.save (board)
board

Board connectToRandom (ChessUser user) {

Optional<Board> optionalGame =

.findFirstBySecondChessPlayerIsNullAndBoardStatus

(BoardStatus. )
optionalGame.orElseThrow( () -> RuntimeException (
))
Board board = optionalGame.get ()
board.setSecondChessPlayer (user)
board.setBoardStatus (BoardStatus.
.save (board)
board

Board connectToSpecific (ChessUser user
{
Optional<Board> optionalGame =
.findById (gameId)
optionalGame.orElseThrow ( () —->
RuntimeException (
Board board = optionalGame.get ()
board.setSecondChessPlayer (user)
board.setBoardStatus (BoardStatus.
.save (board)
board

Board getGame (String gameld) {
Optional<Board> optionalGame =
.findById (gameId)
optionalGame.orElseThrow ( () -> RuntimeException (
))
optionalGame.get ()

Board move (Move move) {
Optional<Board> optionalGame =
.findById (move.getGameId () )
optionalGame.orElseThrow ( () ->
RuntimeException (




Board board = optionalGame.get ()
String squarelndex = move.getSquarelndex ()

board.mouseClick (Character.getNumericValue (squarelndex.charAt (0)
), Character.getNumericValue (squareIndex.charAt(1)))
GameResult gameResult = board.checkGameOver ()
(gameResult != ) |
board.setGameResult (gameResult)
board.setBoardStatus (BoardStatus.

.save (board)

Hanumemo knacu (koHTposiepn) ansa HanmcanHg APl o sikoro 0ynyTh
3BEPTATUCh KOPUCTYBaul 13 Opaysepa.

e Kontponep IndexController st penipekry 13 kopueBoro URL na URL-
aapec /login:

@Controller
IndexController {
@GetMapping ( )
String index () {

o Kontponep LoginController ne BinOyBaeThcs nepeHanpaBiIeHHs Ha
CTOPIHKY peecTpallii, CTOPIHKY HEBAAJIOTO BXO/y Ta TOJIOBHY CTOPIHKY Y
pasy yCHilIHOTO BXOAY:

@Controller
@RequiredArgsConstructor
LoginController {
ChessUserService

@GetMapping ( )
String showWelcomePage (Model model) {

@GetMapping ( )
String showRegistration (ChessUserDto chessUser, Model
model) {

@PostMapping ( )
String logIn (ChessUserDto chessUser, BindingResult
bindingResult, Model model) {




ChessUser userFromDB =
.getUserByNickname (chessUser.getNickname () )
(userFromDB == ||
'userFromDB.getPassword () .equals (chessUser.getPassword())) {
bindingResult.rejectValue (
)

}
model .addAttribute ( userFromDB)

e Konrposnep RegistrationController noTpiOeH y BUNaaKy sKIo KOpucTyBay
OyJie peecTpyBaTUCS Ha CaMTI:

@Controller
@RequiredArgsConstructor
RegistrationController
ChessUserService

@PostMapping ( )
String registerUser (@Valid ChessUserDto chessUser
BindingResult bindingResult, Model model) {
(bindingResult.hasErrors ()) {

(!chessUser.getPassword () .equals (chessUser.getConfirmPassword())

) |
bindingResult.rejectValue (

)

.createUser (chessUser)
model .addAttribute ( chessUser)

e Konrponep GameController skuit kepye maxiBHHAIICIO Ta B3aEMOII0
KOPHCTYBayiB 3 HEIO:

@Controller
@AllArgsConstructor
GameController {
ChessGameService
ChessUserService
SimpMessagingTemplate

@PostMapping ( )




String createBoard (@RequestBody String gameld, Model
model) {
model .addAttribute (
.getGame (gameld))

@PostMapping ( )
ResponseEntity<Board> createGame (ERequestBody
ChessPlayerDto chessPlayer) {
ChessUser userByNickname =
.getUserByNickname (chessPlayer.getNickname () )

ResponseEntity. ok ( .createGame (userByNickname) )

}

@PostMapping ( )
ResponseEntity<Board> connectRandom (ERequestBody
ChessPlayerDto chessPlayer) RuntimeException {
ChessUser userByNickname =
.getUserByNickname (chessPlayer.getNickname () )

ResponseEntity. ok ( .connectToRandom (userByNicknam
e))
}

@PostMapping ( )
ResponseEntity<Board> connectSpecific (@RequestBody
GameConnect connect) RuntimeException {
ChessUser userByNickname =
.getUserByNickname (connect.getPlayer () .getNickna
me () )

ResponseEntity. ok ( .connectToSpecific (userByNickn
ame, connect.getGamelId()))

}

@PostMapping ( )
ResponseEntity<Board> move (@RequestBody Move move)
RuntimeException ({
Board board = .move (move)
.convertAndSend (
+ board.getId (), board)
ResponseEntity. ok (board)

Jliis onnaiin rpu Bukopucraemo WebSocket, SockJS ra STOMP, mammmemo
koHpirypamito WebSocket:




@Configuration
@EnableWebSocketMessageBroker
WebsocketConfig
WebSocketMessageBrokerConfigurer
@Override

registerStompEndpoints (StompEndpointRegistry registry)

registry.addEndpoint ( ) .withSockdS ()

@Override
configureMessageBroker (MessageBrokerRegistry registry)

registry.enableSimpleBroker (

[1{06 peanizoByBaTH JOTiIKY /MOVE CJIiJ1 HEpENUCATH JIOTIKY ICHYIOYOIT TPH
mraxu (i3 kBasigikaiiiiiHoi po6oTH) 3 MmoBu Python na Java:

mode

Position

Square

Hanmmemo JavaScript kox i3 Bukopuctanusam Jquery, SockJS, ta STOMP:

connectToSocket (gamelId) {
socket = SockdsS ( 4
= Stomp.over (socket)
({} (frame) {
.subscribe ( + gameId

(response) {
board = .parse (response.
.log (board)
refreshChessBoard (board)

})

22



B pesynbTaTi 3a qomomororo JQUEry KITieHT Ta CEpBEP MOXKYTh 3pYIHO
obomintoBatucs y Burisiai JSON daiinis a 3a momomroro SockJS, ra STOMP 1ie

B110yBa€ThCS JUHAMIYHO

Hanumemo Be6 cTopiHkH 1100 NEPEBIPUTH UM HAIll KOHTPOJUIEPH
IPAIOI0Th KOPPEKTHO:

Takox HanuieMo cTaTu4Hi Gaiau TUITY CTUIIB, KAPTUHOK Ta CKPHUIITIB:
static

23



3.2. lemoHCcTpaLis TOTOBOI0 MPOEKTY

CropiHka BXoay:

V pasi He3apeeCTPOBAHOTO KOPUCTYBaua OTPUMYEMO MOTIEPEIKCHHS

Cropinka peectparrii:

24



VY pasi peectparlii OTpUMy€EMO TOTIEPEIKEHHS Y BUITAIKY HEITPOXOKCHHS
BaJIigarii;




VY pasi ycmimHoro BXoAy NOTpariieMo Ha TOJIOBHY CTOPIHKY /e KOPUCTYBay

MO3K€ CTBOPUTH Ipy ab0 mia’€aHATUCA IO ICHYIOYOi:

Welcome, Ivan

Create a new game

Connect to random game

Connect to specific game

CTBOpIOEMO TPy, OTPUMYEMO YHIKAJIbHUHN 17€HTU(DIKATOP SKHM MOXKEMO
NepeIaTh CYNepHUKY IJIsl TPHU:

localhost:8080 says

You created a game. Game id:
38dfbdbb-7ed5-4418-9229-83b7ca2083ed
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ConepHuk KU BBeJE KO I'py NOOAYUThH HACTYIIHE:

localhost:8080 says

You are playing with: lvan

27



Supcrman

[TaxiBHULA mig9ac TPU:
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localhost:8080 says

BLACK_PLAYER_WIN

MO>XJIMBICTh POKIPOBKH:
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Ta 3amo0iraHHs KOpOJIs Bij 31HCHEHHS POKIPOBKH:
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BUCHOBKHA

VY nporieci BUKOHaHHS KBai(iKalliifHOI poOOTH 31HCHEHO
JOCITIIKCHHS. MOYKJIMBOCTEH (hpeiMBOpPKY SPring it CTBOPEHHS TPH
“maxu’”. PO3risiHyTO OCHOBHI MOHSTTSI, MOJYJI Ta METOIU 3aCTOCYBaHb,
poborty 13 6a3aMu TaHUX, BaJIiallisl JaHUX, HAITMCAHHS CauTy.
3niliCHEHO HAITMCAHHS JIOTIKH I'PH B IIaXW MOBOIO jaV ara B3aeMoii BeO
YaCTHHHU 3aCTOCYHKY 1 CEpBEPHOI YaCTUHU, TUHAMIYHY 0OpOOKY irpOBHUX
MO1M Ha CTOPOHI KJIIEHTA.

Jlyis cTBOpEHHs I'pu OyiiM BUKOpUCTaHi Moy Spring: SpringWeb,
SpringValidation, SpringBoot, WebSocket, Thymeleaf.

VY mportieci po3poOku, HAOYTO MPAKTUYHUX HABUYOK Ta 3HAHHS
MOJKJIUBOCTEH (HperMBOPKY SPring Ta Horo BUKOPUCTaHHS SIS
PO3p0O0KH BEO 3aCTOCYHKY.

Pe3ynpTaTom kBamidikaiiitHoi poOOTH € Opay3epHa rpa Imaxu
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JomaTku

ChessConfig.java

com. kubik.ChessWebapp.config

org.modelmapper.ModelMapper
org.springframework.context.annotation.Bean
org.springframework.context.annotation.Configuration

@Configuration
ChessConfig {
@Bean
ModelMapper modelMapper () {
ModelMapper ()

CorsConfig.java

com. kubik.ChessWebapp.config
org.springframework.context.annotation.Configuration
org.springframework.web.servlet.config.annotation.CorsRegistry

org.springframework.web.servlet.config.annotation.WebMvcConfigur
er

@Configuration
CorsConfig WebMvcConfigurer

@Override
addCorsMappings (CorsRegistry registry) {
registry.addMapping ( )
.allowedOrigins (
.allowedMethods (
.allowedHeaders (

WebsocketConfig.java

com. kubik.ChessWebapp.config

org.springframework.context.annotation.Configuration

org.springframework.messaging.simp.config.MessageBrokerRegistry




org.springframework.web.socket.config.annotation.EnableWebSocket
MessageBroker

org.springframework.web.socket.config.annotation.StompEndpointRe
gistry

org.springframework.web.socket.config.annotation.WebSocketMessag
eBrokerConfigurer

@Configuration
@EnableWebSocketMessageBroker
WebsocketConfig
WebSocketMessageBrokerConfigurer
@Override
registerStompEndpoints (StompEndpointRegistry
registry) {

registry.addEndpoint ( ) .setAllowedOrigins (
) .withSockdS ()

@Override
configureMessageBroker (MessageBrokerRegistry
registry) {
registry.enableSimpleBroker ( )

}

ChessPlayerDto.java

com. kubik.ChessWebapp.dto

lombok.Al1ArgsConstructor
lombok.Data
lombok.NoArgsConstructor

@Data

@Al11ArgsConstructor

@NoArgsConstructor
ChessPlayerDto {
String

ChessUserDto.java

com. kubik.ChessWebapp.dto

jakarta.validation.constraints.Email
jakarta.validation.constraints.Size




lombok.Data

ChessUserDto {
Long
@Email (message =

String

@Size (min = message
String

@Size (min = message
String
String

GameConnect.java

com. kubik.ChessWebapp.dto
lombok.Data

@Data
GameConnect {
ChessPlayerDto
String

ChessUser.java

com. kubik.ChessWebapp.entity

lombok.Data
org.springframework.data.annotation.Id
org.springframework.data.mongodb.core.mapping.Document

@Data
@Document (collection =

ChessUser {
@QId

String
String
String
String

Bishop.java

38



com. kubik.ChessWebapp.model .pieces

com. kubik.ChessWebapp.model.AbstractPiece
com. kubik.ChessWebapp.model.Board

com. kubik.ChessWebapp.model.Position

com. kubik.ChessWebapp.model.Square

com. kubik.ChessWebapp.statics.PlayerColor

java.util.ArrayList
Java.util.List

Bishop AbstractPiece {
Bishop (Position position, PlayerColor
(position, color)
.setImgPath ( +
color.toString () .toLowerCase () .charAt (0) +
. setName ( )

}

@Override
List<List<Square>> getPossibleMoves (Board board) {
List<List<Square>> possibleMoves = ArrayList<> ()
List<Square> direction = ArrayList<> ()
( 1 = 1 < i+4+) {
( .getPosition () .getX () + i > ||
.getPosition () .getY () - i < 0) {

}
direction.add (board.getSquareFromPos (
Position ( .getPosition () .getX () + i
.getPosition () .getY () - 1i)))
}
possibleMoves.add ( ArrayList<>(direction))
direction.clear ()
( i = i< i++) {
( .getPosition () .getX () + i > ||
.getPosition () .getY () + i > 7) {

}
direction.add (board.getSquareFromPos (
Position ( .getPosition() .getX () + 1
.getPosition() .getY () + 1i)))
}
possibleMoves.add ( ArrayList<>(direction))
direction.clear ()
( Q= 1 < i++) {
( .getPosition () .getX () -
.getPosition() .getY () + 1 > 7) {

}
direction.add (board.getSquareFromPos (
Position ( .getPosition() .getX () - i
.getPosition() .getY () + 1i)))




}

possibleMoves.add ( ArrayList<>(direction))
direction.clear ()
( i = i< i++) |
( .getPosition () .getX () -
.getPosition () .getY () - 1 < 0) {

}

direction.add (board.getSquareFromPos (
Position ( .getPosition () .getX () - i
.getPosition() .getY () - 1i)))
}
possibleMoves.add ( ArrayList<> (direction))
possibleMoves

}

@Override
specificMove (Square square, Board board, Square
prevSquare) {

}

King.java

com. kubik.ChessWebapp.model .pieces

com. kubik.ChessWebapp.model.AbstractPiece
com. kubik.ChessWebapp.model.Board

com. kubik.ChessWebapp.model.Position

com. kubik.ChessWebapp.model.Square

com. kubik.ChessWebapp.statics.PlayerColor

java.util.ArrayList
java.util.Collections
jJava.util.List

King AbstractPiece {

King (Position position, PlayerColor
(position, color)
.setImgPath ( +
color.toString () .toLowerCase () .charAt (0) +
. setName ( )

}

@Override
List<List<Square>> getPossibleMoves (Board board) {
List<List<Square>> possibleMoves = ArrayList<> ()
[1[] moves = {{ -1}, | -1}, | Yoo A Yoo A
Yo {- Yo {- -1}}




[] move : moves) {

newxX = .getPosition() .getX () + move[O]

newY .getPosition () .getY () + movel[l]
(newX && newX < && newyY >= && newY < 8)

{

possibleMoves.add (Collections.singletonList (board.getSquareFromP
os ( Position (newX, newY))))

}

possibleMoves

canCastleleft (Board board) {
.i1sHasMoved()) {
( .getColor () == PlayerColor. ) |
AbstractPiece leftRook =
board.getSquareFromPos ( Position ( )) .getOccupyingPiece ()
(leftRook != && !leftRook.isHasMoved())
{
pathClear =
( i1 = 1 <= I |
(board.getSquareFromPos (
Position (i )) .getOccupyingPiece () != ) |
pathClear =

(pathClear) {
List<AbstractPiece> pieces =

ArrayList<> ()

(Square square : board.getSquares())
{
(square.getOccupyingPiece () !=
&& square.getOccupyingPiece () .getColor () ==
PlayerColor. ) A

pieces.add (square.getOccupyingPiece () )

}

}

(AbstractPiece piece : pieces) {

List<Square> squares
piece.getMoves (board)

(Square square : squares) |
( i = i <= i++) |

(square.getPosition () .equals ( Position (1 ))) |




} ( .getColor ()
PlayerColor. ) |
AbstractPiece leftRook =
board.getSquareFromPos ( Position ( ) ) .getOccupyingPiece ()
(leftRook != && !leftRook.isHasMoved())
{
pathClear =
( 1 = 1 <= i++) |
(board.getSquareFromPos (
Position (i )) .getOccupyingPiece () != ) A
pathClear =

(pathClear) {

List<AbstractPiece> pieces =
ArrayList<> ()

(Square square : board.getSquares())
{
(square.getOccupyingPiece () !=
&& square.getOccupyingPiece () .getColor () ==

PlayerColor. ) |

pieces.add (square.getOccupyingPiece())

}

}

(AbstractPiece piece : pieces) {

List<Square> squares
piece.getMoves (board)

(Square square : squares) {
( i = 1 <= i++) |

(square.getPosition () .equals ( Position (i )) ) |

canCastleRight (Board board) {
.1sHasMoved ()) {
( .getColor () == PlayerColor. ) |
AbstractPiece rightRook =
board.getSquareFromPos ( Position ( )) .getOccupyingPiece ()




(rightRook !=
!rightRook.isHasMoved ()) {
pathClear =
( 1 = 1 <= i++) |
(board.getSquareFromPos (
Position (i )) .getOccupyingPiece () != ) A
pathClear =

}

(pathClear) {
List<AbstractPiece> pieces =

ArrayList<> ()
(Square square : board.getSquares())

{
(square.getOccupyingPiece () !=

&& square.getOccupyingPiece () .getColor () ==
PlayerColor. ) |

pieces.add (square.getOccupyingPiece())
}
}

(AbstractPiece piece : pieces) {
List<Square> squares =

piece.getMoves (board)
(Square square : squares) {
( 1 = 1 <= i++) |

(square.getPosition () .equals ( Position (i )) ) |

} ( .getColor () ==
PlayerColor. ) {
AbstractPiece rightRook =
board.getSquareFromPos ( Position ( ) ) .getOccupyingPiece ()
(rightRook != &&
!rightRook.isHasMoved()) {

pathClear =
( 1= i <= 1++) |
(board.getSquareFromPos (
Position (1 )) .getOccupyingPiece () != ) |
pathClear =

(pathClear) {
List<AbstractPiece> pieces =




ArrayList<> ()
(Square square : board.getSquares())

{
(square.getOccupyingPiece ()
&& square.getOccupyingPiece () .getColor () ==
PlayerColor. ) A

pieces.add (square.getOccupyingPiece())

}
}

(AbstractPiece piece : pieces) {
List<Square> squares

piece.getMoves (board)
(Square square : squares) {

( 1 = 1 <= i++) {

(square.getPosition () .equals ( Position (i )) ) |

List<Square> getValidMoves (Board board) {
ArrayList<> ()
= .getMoves (board)

List<Square> output =

List<Square> moves
(Square square : moves) {

(!'board.isInCheck ( .getColor ()

Position[]{ .getPosition () square.getPosition () })) {
output.add (square)

( .canCastleleft (board)) {
output.add (board.getSquareFromPos (
Position ( .getPosition () .getX () -
.getPosition () .get¥Y())))

}
( .canCastleRight (board)) {

output.add (board.getSquareFromPos (
Position ( .getPosition () .getX () +
.getPosition() .getY())))

}
output

}

@Override




specificMove (Square square, Board board, Square
prevSquare) {
( .getName () .equals ( )) |
(prevSquare.getPosition () .getX () -
.getPosition () .getX () == 2) {
AbstractPiece rook = board.getPieceFromPos (
Position ( .getPosition() .getY ()))
rook.move (board, board.getSquareFromPos (
Position ( .getPosition () .get¥Y())) )
} (prevSquare.getPosition () .getX () -
.getPosition () .getX () == -2) {
AbstractPiece rook = board.getPieceFromPos (
Position ( .getPosition() .getY ()))
rook.move (board, board.getSquareFromPos (
Position ( .getPosition () .getY ())) )

Knight.java

com. kubik.ChessWebapp.model.pieces

com. kubik.ChessWebapp.model.AbstractPiece
com. kubik.ChessWebapp.model.Board

com. kubik.ChessWebapp.model.Position

com. kubik.ChessWebapp.model.Square

com. kubik.ChessWebapp.statics.PlayerColor

java.util.ArrayList
java.util.Collections
jJava.util.List

Knight AbstractPiece {
Knight (Position position, PlayerColor
(position, color)
.setImgPath ( +
color.toString () .toLowerCase () .charAt (0) +
. setName ( )

}

@Override
List<List<Square>> getPossibleMoves (Board board) {
List<List<Square>> possibleMoves = ArrayList<> ()
[1[] moves = {
{ -2}, {
{- |

[] move : moves) {
newxX = .getPosition() .getX () + move[O]




newY = .getPosition() .getY () + move[l]
(newX >= && newX < && newY >= && newY < 8)

Square square = board.getSquareFromPos (
Position (newX, newY))

possibleMoves.add (Collections.singletonList (square) )
}
}

possibleMoves

@Override
specificMove (Square square, Board board, Square
prevSquare) {
}
}

Pawn.java

com. kubik.ChessWebapp.model .pieces

com. kubik.ChessWebapp.model.AbstractPiece
com. kubik.ChessWebapp.model.Board

com. kubik.ChessWebapp.model.Position

com. kubik.ChessWebapp.model.Square

com. kubik.ChessWebapp.statics.PlayerColor

Java.util.ArraylList
java.util.Collections
jJava.util.List

Pawn AbstractPiece {

Pawn (Position position, PlayerColor color) {
(position, color)
.setImgPath ( +
color.name () .toLowerCase () .charAt (0) +
.setName ( )

@Override
List<List<Square>> getPossibleMoves (Board board) {
List<List<Square>> possibleMoves = ArrayList<> ()
List<Position> direction = ArrayList<> ()
( .getColor () == PlayerColor. ) |
direction.add ( Position ( -1))

(! .isHasMoved ()) {




direction.add ( Position ( ) )

( .getColor () == PlayerColor.

direction.add ( Position ( ) )
(! .i1sHasMoved()) {
direction.add ( Position ( ) )

}

(Position move : direction) {
newY = .getPosition () .getY () + move.getY ()
(newY >= && newY < 8) |
possibleMoves.add (Collections.singletonList (
board.getSquareFromPos (
Position ( .getPosition () .getX (), newY))))
}

possibleMoves

}

@Override
List<Square> getMoves (Board board) ({
List<Square> result = ArrayList<> ()
List<List<Square>> possibleMoves =

getPossibleMoves (board)
(List<Square> direction : possibleMoves)
(Square square : direction) {
(square.getOccupyingPiece () !=

{

result.add (square)

( .getColor () == PlayerColor.
( .getPosition () .getX () + < &&
.getPosition() .get¥Y () - >= 0) {
Square square = board.getSquareFromPos (
Position ( .getPosition () .getX () +
.getPosition () .getY () - 1)

)

(square.getOccupyingPiece () != &&
square.getOccupyingPiece () .getColor () != .getColor()) {

result.add (square)

}

( .getPosition () .getX () - = &&
.getPosition () .getY () - >= 0) {
Square square = board.getSquareFromPos (
Position ( .getPosition () .getX () -




.getPosition() .getY () - 1))
(square.getOccupyingPiece () != &&
square.getOccupyingPiece () .getColor () != .getColor()) {
result.add (square)

}
.getColor () == PlayerColor.

( .getPosition () .getX () + < &&
.getPosition () .getY () + < 8) {
Square square = board.getSquareFromPos (
Position ( .getPosition () .getX () +
.getPosition() .getY () + 1))

(square.getOccupyingPiece () != &&
square.getOccupyingPiece () .getColor () != .getColor ()) {
result.add (square)

}
}
( .getPosition () .getX () - >= &&
.getPosition () .getY () + < 8) {
Square square = board.getSquareFromPos (
Position ( .getPosition () .getX () -
.getPosition() .getY () + 1))
(square.getOccupyingPiece () != &&
square.getOccupyingPiece () .getColor () != .getColor()) {
result.add (square)

}

}

@Override
specificMove (Square square, Board board, Square
prevSquare) {
( .getPosition () .getY () == ||
.getPosition() .getY () == 7) {
square.setOccupyingPiece ( Queen (
Position ( .getPosition () .getX () .getPosition () .getY¥Y())
.getColor()))
}
}

Queen.java

com. kubik.ChessWebapp.model .pieces

com. kubik.ChessWebapp.model.AbstractPiece
com. kubik.ChessWebapp.model.Board
com. kubik.ChessWebapp.model.Position




com. kubik.ChessWebapp.model.Square
com. kubik.ChessWebapp.statics.PlayerColor

Java.util.ArrayList
Java.util.List

Queen AbstractPiece {
Queen (Position position, PlayerColor color) {
(position, color)
.setImgPath ( +
color.name () .toLowerCase () .charAt (0) +
.setName ( )

@Override
List<List<Square>> getPossibleMoves (Board board) {
List<List<Square>> possibleMoves = ArrayList<> ()
List<Square> direction = ArrayList<> ()
( y = .getPosition () .getY () - y >= y——)

direction.add (board.getSquareFromPos (
Position ( .getPosition () .getX () V) ))
}
possibleMoves.add ( ArrayList<> (direction))
direction.clear ()
( i = 1< i++4) {
( .getPosition() .getX () + i > ||
.getPosition () .getY () - i < 0) {

}

direction.add (board.getSquareFromPos (
Position ( .getPosition() .getX () + 1
.getPosition() .getY () - 1i)))
}
possibleMoves.add ( ArrayList<> (direction))
direction.clear ()
( > .getPosition () .getX () + x < X++)

direction.add (board.getSquareFromPos ( Position (x
.getPosition () .get¥())))

}
possibleMoves.add ( ArrayList<>(direction))

direction.clear ()
( i = i< i++) {
( .getPosition() .getX () + 1 > ||
.getPosition() .get¥ () + i > 7) {

}

direction.add (board.getSquareFromPos (
Position ( .getPosition() .getX () + 1i
.getPosition() .getY () + 1i)))
}

possibleMoves.add ( ArrayList<>(direction))




direction.clear ()
( y = .getPosition () .getY () +
{
direction.add (board.getSquareFromPos (
Position ( .getPosition() .getX (), v)))
}
possibleMoves.add ( ArrayList<> (direction))
direction.clear ()
( i = 1< 1++) |
( .getPosition () .getX () -
.getPosition () .get¥Y () + i > 7) {

}

direction.add (board.getSquareFromPos (
Position ( .getPosition() .getX () - 1
.getPosition () .getY () + 1i)))
}
possibleMoves.add ( ArrayList<> (direction))
direction.clear ()
( > .getPosition () .getX () -

direction.add (board.getSquareFromPos ( Position (x
.getPosition () .get¥Y ())))
}
possibleMoves.add ( ArrayList<>(direction))
direction.clear ()
( 1 = 1 < i++) {
( .getPosition () .getX () -
.getPosition() .getY () - 1 < 0) {

}
direction.add (board.getSquareFromPos (
Position ( .getPosition() .getX () - i
.getPosition() .getY () - 1i)))
}
possibleMoves.add ( ArrayList<>(direction))
possibleMoves

}

@Override
specificMove (Square square, Board board
prevSquare) {

}

Rook.java

com. kubik.ChessWebapp.model.pieces

com. kubik.ChessWebapp.model .AbstractPiece




com. kubik.ChessWebapp.model.Board

com. kubik.ChessWebapp.model.Position

com. kubik.ChessWebapp.model.Square

com. kubik.ChessWebapp.statics.PlayerColor

java.util.ArrayList
Java.util.List

Rook AbstractPiece {
Rook (Position position, PlayerColor color) {
(position, color)
.setImgPath ( 4
color.name () . toLowerCase () .charAt (0) +
.setName ( )

@Override
List<List<Square>> getPossibleMoves (Board board) {
List<List<Square>> possibleMoves = ArrayList<> ()
List<Square> direction = ArrayList<> ()
( y = .getPosition () .getY () - y >= y——)

direction.add (board.getSquareFromPos (
Position ( .getPosition() .getX (), v)))
}

possibleMoves.add ( ArrayList<>(direction))
direction.clear ()
( X = .getPosition () .getX () + x < X++)

direction.add (board.getSquareFromPos ( Position (x
.getPosition () .getY ())))

}
possibleMoves.add ( ArrayList<>(direction))

direction.clear ()
( y = .getPosition () .get¥Y () + y <

direction.add (board.getSquareFromPos (
Position ( .getPosition() .getX (), v)))
}

possibleMoves.add ( ArrayList<>(direction))
direction.clear ()
( X = .getPosition () .getX () - X >= K==,

direction.add (board.getSquareFromPos ( Position (x
.getPosition () .getY())))

}
possibleMoves.add ( ArrayList<>(direction))

possibleMoves

@Override
specificMove (Square square, Board board, Square
prevSquare) {




AbstractPiece.java

com.kubik.ChessWebapp.model

com. kubik.ChessWebapp.statics.PlayerColor
lombok.Getter
lombok.Setter

java.util.ArrayList
Java.util.List

@Getter
@Setter
AbstractPiece ({
Position
PlayerColor

String
String

AbstractPiece (Position position, PlayerColor color) {
= position
= color

move (Board board, Square square

(Square s : board.getSquares()) {
s.setHighlight ( )

(getValidMoves (board) .contains (square) || force) {
Square prevsSguare =
board.getSquareFromPos ( ) todo to conclude for what
this line
.setPosition (square.getPosition())
square.setOccupyingPiece ( )
prevSquare.setOccupyingPiece ( )

board.setSelectedPiece ( )
specificMove (square, board, prevSquare)

{

board.setSelectedPiece (




List<Square> getMoves (Board board) ({
List<Square> output = ArrayList<> ()
List<List<Square>> possibleMoves =

getPossibleMoves (board)
(List<Square> direction : possibleMoves)
(Square square : direction) {
(square.getOccupyingPiece () !=

(!square.getOccupyingPiece () .getColor () .equals (
output.add (square)

{

{
output.add (square)

output

List<Square> getValidMoves (Board board) {
List<Square> result = ArrayList<> ()
(Square square : getMoves (board)) {
(!board.isInCheck (
Position[] { .getPosition (), square.getPosition()})) {
result.add (square)

result

List<List<Square>> getPossibleMoves (Board
board)

specificMove (Square square, Board
board, Square prevSquare)

}

Board.java

com. kubik.ChessWebapp.model

com. kubik.ChessWebapp.entity.ChessUser
com. kubik.ChessWebapp.model .pieces.*

com. kubik.ChessWebapp.statics.BoardStatus
com. kubik.ChessWebapp.statics.GameResult




com. kubik.ChessWebapp.statics.PlayerColor
lombok.Getter

lombok.Setter

lombok.ToString

java.util.ArrayList
Java.util.List
java.util.UUID

@Getter

@Setter

@ToString
Board {
String
ChessUser
ChessUser
GameResult
AbstractPiece
PlayerColor
List<Square>
BoardStatus

String[][]

Board () {
= UUID.randomUUID() .toString ()

= PlayerColor.
= BoardStatus.

. = squaresInit ()
setField ()

List<Square> squaresInit () {
List<Square> result = ArrayList<> ()
( = y < y++) A
( X = X < x++) |
result.add( Square ( Position(x, Vy)))

result

Square getSquareFromPos (Position position) {




{

(Square square )
Position squarePosition = square.getPosition ()
(squarePosition.getX () == position.getX () &&
squarePosition.getY () == position.getY ()) {
square

}

AbstractPiece getPieceFromPos (Position position) {
Square square = getSquareFromPos (position)
square != ? square.getOccupyingPiece ()

setField () {
Yy = y < . y++) |
( X = x < (yv]. x++) |
String piece = [v] [x]
(! .equals (piece)) {
Square square = getSquareFromPos (
Position(x, vy))

PlayerColor color = piece.charAt (
PlayerColor. : PlayerColor.
(piece.charAt (1)) {

square.setOccupyingPiece (
Position (x, V) color))

square.setOccupyingPiece (
Position (x, V) color))

square.setOccupyingPiece (
Position (x, V) color))

square.setOccupyingPiece (
Position(x, y), color))

square.setOccupyingPiece (
Position (x, V) color))

square.setOccupyingPiece (
Position(x, y), color))




mouseClick ( b24 y) |
Square clickedSquare = getSquareFromPos ( Position (x
y))
( == ) A
(clickedSquare.getOccupyingPiece () !=
clickedSquare.getOccupyingPiece () .getColor () .equals ( ) )

clickedSquare.getOccupyingPiece ()
showMoves ()

}

( .move ( clickedSquare
= PlayerColor.togglePlayerTurn ( )

checkGameOver ()

isInCheck (PlayerColor color, Position][]
AttackingKingPositions) {
result =
Position kingPos =
AbstractPiece changingPiece =
Square oldSquare =
Square newSquare =
AbstractPiece newSquareOldPiece
(AttackingKingPositions !=
(Square square : ) |

(square.getPosition () .equals (AttackingKingPositions[0])) {
changingPiece = square.getOccupyingPiece ()
oldSquare = square
oldSquare.setOccupyingPiece ( )

(Square square : ) |

(square.getPosition () .equals (AttackingKingPositions[1])) {
newSquare = sguare
newSquareOldPiece =

newSquare.getOccupyingPiece ()
newSquare.setOccupyingPiece (changingPiece)

}

}
List<AbstractPiece> pieces = ArrayList<> ()
(Square square : ) |
(square.getOccupyingPiece () != )
pilieces.add (square.getOccupyingPiece () )




}
}
(changingPiece != &&
.equals (changingPiece.getName ())) {
kingPos = newSquare.getPosition ()
}
(kingPos == ) |
(AbstractPiece piece : pieces) {
( .equals (piece.getName ()) &&
color.equals (piece.getColor())) {
kingPos = piece.getPosition ()

}

(AbstractPiece piece : pieces) {
(!color.equals (piece.getColor())) {
(Square square : piece.getMoves ( )) |
(square.getPosition () .equals (kingPos)) {
result =

}

(AttackingKingPositions != ) |
oldSquare.setOccupyingPiece (changingPiece)

newSquare.setOccupyingPiece (newSquareOldPiece)

result

isInCheckmate (PlayerColor color) {
(1sInCheck (color ) ) |
List<AbstractPiece> kingPieces = ArrayList<> ()
(Square square : ) |
(square.getOccupyingPiece () != &&
color.equals (square.getOccupyingPiece () .getColor())) {
kingPieces.add (square.getOccupyingPiece () )

}

(AbstractPiece piece : kingPieces) ({
(!'piece.getValidMoves ( ) .isEmpty ()) {

isStalemate (PlayerColor color) {
(Square square : ) |




(square.getOccupyingPiece () != &&
color.equals (square.getOccupyingPiece () .getColor())) {

(!'square.getOccupyingPiece () .getValidMoves ( ) .isEmpty ()) {

}

showMoves () {
| =

) |
getSquareFromPos ( .getPosition()) .setHighlight (

(Square square
.getValidMoves ( )) |
square.setHighlight (

GameResult checkGameOver () {
(isInCheckmate (PlayerColor.
GameResult.
(isInCheckmate (PlayerColor.
GameResult.
(isStalemate ( )) |
GameResult.

Move.java

com. kubik.ChessWebapp.model

lombok.Data

Move {
String
String

Position.java




com. kubik.ChessWebapp.model

lombok.Data
lombok.Getter
lombok.Setter
lombok.ToString

Position {

Position (

Square.java

com. kubik.ChessWebapp.model

lombok.Getter
lombok.Setter
lombok.ToString

@Getter
@Setter
@ToString
Square {
Position
String
AbstractPiece

Square (Position position) {
= position
= (position.getX () + position.getY())

BoardRepository.java

com. kubik.ChessWebapp.repository
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com. kubik.ChessWebapp.model.Board
com. kubik.ChessWebapp.statics.BoardStatus
org.springframework.data.mongodb.core.mapping.Document

org.springframework.data.mongodb.repository.MongoRepository
Java.util.Optional

@Document (collection = )
BoardRepository MongoRepository<Board
Long> {

Optional<Board>
findFirstBySecondChessPlayerIsNullAndBoardStatus (BoardStatus
boardStatus)

Optional<Board> findById (String gameld)

ChessUserRepository.java

com. kubik.ChessWebapp.repository
com. kubik.ChessWebapp.entity.ChessUser
org.springframework.data.mongodb.repository.MongoRepository
ChessUserRepository
MongoRepository<ChessUser, Long> {

ChessUser findByNickname (String nickname)

}

ChessGameService.java

com. kubik.ChessWebapp.service

com. kubik.ChessWebapp.entity.ChessUser

com. kubik.ChessWebapp.model.Board

com. kubik.ChessWebapp.model .Move

com. kubik.ChessWebapp.repository.BoardRepository
com. kubik.ChessWebapp.statics.BoardStatus

com. kubik.ChessWebapp.statics.GameResult
lombok.RequiredArgsConstructor
org.springframework.stereotype.Service

Java.util.Optional

@Service
@RequiredArgsConstructor
ChessGameService {
BoardRepository




Board createGame (ChessUser user) {
Board board = Board ()
board.setFirstChessPlayer (user)

.save (board)
board

Board connectToRandom (ChessUser user) {

Optional<Board> optionalGame =

.findFirstBySecondChessPlayerIsNullAndBoardStatus

(BoardStatus. )
optionalGame.orElseThrow( () -> RuntimeException (
))
Board board = optionalGame.get ()
board.setSecondChessPlayer (user)
board.setBoardStatus (BRoardStatus.
.save (board)
board

Board connectToSpecific (ChessUser user, String
{
Optional<Board> optionalGame =
.findById (gamelId)
optionalGame.orElseThrow ( () —->
RuntimeException (

Board board = optionalGame.get ()

board.setSecondChessPlayer (user)

board.setBoardStatus (BoardStatus.
.save (board)

board

Board getGame (String gamelId) {
Optional<Board> optionalGame =
.findById (gameId)
optionalGame.orElseThrow( () -> RuntimeException (
))
optionalGame.get ()

Board move (Move move) {
Optional<Board> optionalGame =
.findById (move.getGameId () )
optionalGame.orElseThrow ( () ->
RuntimeException (
Board board = optionalGame.get ()
String squarelIndex = move.getSquareIndex ()

board.mouseClick (Character.getNumericValue (squarelIndex.charAt (0)
), Character.getNumericValue (squarelIndex.charAt (1)))
GameResult gameResult = board.checkGameOver ()




(gameResult != ) |
board.setGameResult (gameResult)
board.setBoardStatus (BoardStatus.

.save (board)

ChessUserService.java

com. kubik.ChessWebapp.service

com. kubik.ChessWebapp.dto.ChessUserDto

com. kubik.ChessWebapp.entity.ChessUser

com. kubik.ChessWebapp.repository.ChessUserRepository
lombok.RequiredArgsConstructor

org.modelmapper .ModelMapper
org.springframework.stereotype.Service

java.util.List
@Service
@RequiredArgsConstructor
ChessUserService {
ChessUserRepository
ModelMapper

String createUser (ChessUserDto chessUserDto) {

.save ( .map (chessUserDto
ChessUser. )) .getId()
}

ChessUser getUserByNickname (String nickname) {
.findByNickname (nickname)

List<ChessUser> getAllUsers () {
(List<ChessUser>) .findAl1l ()

BoardStatus.java

com. kubik.ChessWebapp.statics

BoardStatus {




GameResult.java

com. kubik.ChessWebapp.statics

GameResult {

PlayerColor.java

com. kubik.ChessWebapp.statics

PlayerColor {

PlayerColor togglePlayerTurn (PlayerColor
currentPlayerColor) {
(currentPlayerColor) {

RuntimeException (

GameController.java

com. kubik.ChessWebapp.web

com. kubik.ChessWebapp.dto.ChessPlayerDto

com. kubik.ChessWebapp.dto.GameConnect

com. kubik.ChessWebapp.model.Board

com. kubik.ChessWebapp.entity.ChessUser

com. kubik.ChessWebapp.model .Move

com. kubik.ChessWebapp.service.ChessGameService

com. kubik.ChessWebapp.service.ChessUserService
lombok.All1ArgsConstructor
org.springframework.http.ResponsekEntity
org.springframework.messaging.simp.SimpMessagingTemplate
org.springframework.stereotype.Controller
org.springframework.ui.Model
org.springframework.web.bind.annotation.PostMapping
org.springframework.web.bind.annotation.RequestBody
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@Controller
@AllArgsConstructor
GameController {
ChessGameService
ChessUserService
SimpMessagingTemplate

@PostMapping ( )
String createBoard (@RequestBody String gamelId, Model
model) {
model .addAttribute (
.getGame (gameld))

@PostMapping ( )
ResponseEntity<Board> createGame (ERequestBody
ChessPlayerDto chessPlayer) {
ChessUser userByNickname =
.getUserByNickname (chessPlayer.getNickname () )

ResponseEntity. ok ( .CcreateGame (userByNickname) )

}

@PostMapping ( )
ResponseEntity<Board> connectRandom (ERequestBody
ChessPlayerDto chessPlayer) RuntimeException {
ChessUser userByNickname =
.getUserByNickname (chessPlayer.getNickname () )

ResponseEntity. ok ( .connectToRandom (userByNicknam
e))
}

@PostMapping ( )
ResponseEntity<Board> connectSpecific (@RequestBody
GameConnect connect) RuntimeException {
ChessUser userByNickname =
.getUserByNickname (connect.getPlayer () .getNickna
me () )

ResponseEntity. ok ( .connectToSpecific (userByNickn
ame, connect.getGameId()))

}

@PostMapping ( )
ResponseEntity<Board> move (RequestBody Move move)
RuntimeException {
Board board = .move (move)
.convertAndSend (
+ board.getId() board)




ResponseEntity. ok (board)

IndexController.java

com. kubik.ChessWebapp.web

org.springframework.stereotype.Controller
org.springframework.web.bind.annotation.GetMapping

@Controller
IndexController {
@GetMapping ( )
String index () {

LoginController.java

com. kubik.ChessWebapp.web

com. kubik.ChessWebapp.dto.ChessUserDto

com. kubik.ChessWebapp.entity.ChessUser

com. kubik.ChessWebapp.service.ChessUserService
lombok.RequiredArgsConstructor
org.springframework.stereotype.Controller
org.springframework.ui.Model
org.springframework.validation.BindingResult
org.springframework.web.bind.annotation.GetMapping
org.springframework.web.bind.annotation.PostMapping

@Controller
@RequiredArgsConstructor
LoginController {
ChessUserService

@GetMapping ( )
String showWelcomePage (Model model) {

@GetMapping ( )
String showRegistration (ChessUserDto chessUser, Model
model) {




@PostMapping ( )
String logIn (ChessUserDto chessUser, BindingResult
bindingResult, Model model) {
ChessUser userFromDB =
.getUserByNickname (chessUser.getNickname ())
(userFromDB == ||
'userFromDB.getPassword () .equals (chessUser.getPassword())) {
bindingResult.rejectValue (
)

}
model .addAttribute ( userFromDB)

RegistrationController.java

com. kubik.ChessWebapp.web

com. kubik.ChessWebapp.dto.ChessUserDto

com. kubik.ChessWebapp.service.ChessUserService
jakarta.validation.Valid
lombok.RequiredArgsConstructor
org.springframework.stereotype.Controller
org.springframework.ui.Model
org.springframework.validation.BindingResult
org.springframework.web.bind.annotation.PostMapping

@Controller
@RequiredArgsConstructor
RegistrationController {
ChessUserService

@PostMapping ( )
String registerUser (@Valid ChessUserDto chessUser
BindingResult bindingResult, Model model) {
(bindingResult.hasErrors ()) {

(!chessUser.getPassword () .equals (chessUser.getConfirmPassword())

) A
bindingResult.rejectValue (

)

.createUser (chessUser)
model .addAttribute ( chessUser)




}

ChessWebappApplication.java

com. kubik.ChessWebapp
org.springframework.boot.SpringApplication
org.springframework.boot.autoconfigure.SpringBootApplication
@SpringBootApplication
ChessWebappApplication {

main (String[] args) {
SpringApplication. run (ChessWebappApplication.

game-style.css

body {
background-color:

}

table({
border-spacing:

td{
height: px
width: px

{
display: block
margin: auto

#board{
position: absolute
top: %
left: %

}

.playerNickname {
text-indent: px
font-size: 2rem
color:
text-align: center
margin-bottom: px

}

.playerTurn ({




}

.light{
background-color: antiquewhite

}

.dark{
background-color:saddlebrown

}

.light.highlighted{
background-color: chartreuse

}

.dark.highlighted{
background-color: darkgreen

}

login-style.css

body, html {
margin:
padding:
height:
}

#background-login {
width: VW
height: vh
display: flex
align-items: center
Jjustify-content: center
flex-direction: column

background-color: rgb(

}

#window-login {
padding-top: 4vw
padding-bottom: 4vw
width:50%
background-color: rgb(
border-radius: px
text-indent: 8vw
border: solid rgb (

}

.form-div/{
margin: 2vw

}

.error—-span/{
color: rgb(

}




main-style.css

body {
background-color:

}

#buttonsFrame {
position: absolute
top: vh
left: VW
width: fit-content
text-align: center
background:
border-radius: px

}

.box{
background-color:
border-radius: 7px
margin: 5vh
padding: 1vh

}

button {
padding: 3vh
border-radius: 7px

button:hover {
cursor: pointer
background:

script.js




getKeyByValue = (object, wvalue) => {
.keys (object) .find (key => object[key]

playerTurn (id)

alert (

{

makeAMove (1d)

makeAMove (1d) {

.ajax ({
: +

.stringify ({

id
1)
success: (board) {
refreshChessBoard (board)
}
error: (error) {
.log(error)

refreshChessBoard (board) {
.log (board)

squares = board.squares

squares.forEach ( (square) => {
plece = square.occupylngPiece
position = square.
htmlPosition =
position.x + position.y]

(piece != ) o
imgPath = + piece.imgPath

( + htmlPosition +
imgPath)

+ htmlPosition +




(square.highlight) {
( e
htmlPosition) .addClass (
} {
( e
htmlPosition) .removeClass (
}
1)

(board.gameResult !=
alert (board.gameResult)

= board. turn

(board.firstChessPlayer != &&
board.secondChessPlayer != ) |
( ) .text (board.firstChessPlayer.
? : board.firstChessPlayer. )

) .text (board.secondChessPlayer.
board.secondChessPlayer. )

) |
) .addClass (
) .removeClass (

) .addClass (
) .removeClass (

) .on (
squareld = $( ) .attr(
s = squareld.substring(7)
keyByValue =
getKeyByValue (
playerTurn (keyByValue)
})

socket_js.js

connectToSocket (gamelId) {
socket = Sockds ( A )
= Stomp.over (socket)
({} (frame) {




.subscribe (
(response) {

board = .parse (response.

.log (board)
refreshChessBoard (board)
})
})

create game (name) {
.ajax ({
g +

.stringify ({
name
})
success: (board) {
= board.

createBoardHtml (

connectToSocket (
alert (
}

error: (error) {
.log(error)

connectToRandom (name) {
.ajax ({
: +

.stringify ({
name

1)
success: (board) {
= board.
createBoardHtml (
connectToSocket (

alert (
board.firstChessPlayer.
}

error:

+ gameld

+ board.




.log(error)

connectToSpecific (name) {
.getElementById (

| ==

)

.stringify ({
Sl

cname

})

success: (board) {
createBoardHtml (
connectToSocket (

alert (
board.firstChessPlayer.
}
error: (error) {
.log(error)

createBoardHtml (gameld, board) {
.ajax ({
: +

gameId
success: (fragment) {
( ) .remove ()
( ) -html (fragment)
refreshChessBoard (board)

}
error: (error) {
.log(error)




game-page.html

<!DOCTYPE html>
<html xmlns:th="http://www.thymeleaf.org">
<body>
<div :fragment="game-board" id="board">
<div class="playerNickname" id="second player"></div>

<table>

<tr>
<th>8</th>
<td class="1light" id="square 18"><img></td>
<td class="dark" id="square 28"><img></td>
<td class="1light" id="square 38"><img></td>
<td class="dark" id="square 48"><img></td>
<td class="1light" id="square 58"><img></td>
<td class="dark" id="square 68"><img></td>
<td class="light" id="square 78"><img></td>
<td class="dark" id="square 88"><img></td>

</tr>

<tr>
<th>7</th>
<td class="dark" id="square 17"><img></td>
<td class="light" id="square 27"><img></td>
<td class="dark" id="square 37"><img></td>
<td class="1light" id="square 47"><img></td>
<td class="dark" id="square 57"><img></td>
<td class="1light" id="square 67"><img></td>
<td class="dark" id="square 77"><img></td>
<td class="1light" id="square 87"><img></td>

</tr>

<tr>
<th>6</th>
<td class="1light" id="square 16"><img></td>
<td class="dark" id="square 26"><img></td>
<td class="1light" id="square 36"><img></td>
<td class="dark" id="square 46"><img></td>
<td class="1light" id="square 56"><img></td>
<td class="dark" id="square 66"><img></td>
<td class="1light" id="square 76"><img></td>
<td class="dark" id="square 86"><img></td>

</tr>

<tr>
<th>5</th>
<td class="dark" id="square 15"><img></td>
<td class="1light" id="square 25"><img></td>
<td class="dark" id="square 35"><img></td>
<td class="1light" id="square 45"><img></td>
<td class="dark" id="square 55"><img></td>
<td class="1light" id="square 65"><img></td>
<td class="dark" id="square 75"><img></td>
<td class="1light" id="square 85"><img></td>




</tr
<tr>

</tr
<tr>

</tr
<tr>

</tr
<tr>

</tr
<tr>

>

<th>4</th>

<td
<td
<td
<td
<td
<td
<td
<td
>

class="1light" id="square 14"><img></td>
class="dark" id="square 24"><img></td>
class="1light" id="square 34"><img></td>
class="dark" id="square 44"><img></td>
class="1light" id="square 54"><img></td>
class="dark" id="square 64"><img></td>
class="1light" id="square 74"><img></td>
class="dark" id="square 84"><img></td>

<th>3</th>

<td
<td
<td
<td
<td
<td
<td
<td
p

class="dark" id="square 13"><img></td>
class="1light" id="square 23"><img></td>
class="dark" id="square 33"><img></td>
class="1light" id="square 43"><img></td>
class="dark" id="square 53"><img></td>
class="1light" id="square 63"><img></td>
class="dark" id="square 73"><img></td>
class="1light" id="square 83"><img></td>

<th>2</th>

<td
<td
<td
<td
<td
<td
<td
<td
>

class="1light" id="square 12"><img></td>
class="dark" id="square 22"><img></td>
class="1light" id="square 32"><img></td>
class="dark" id="square 42"><img></td>
class="1light" id="square 52"><img></td>
class="dark" id="square 62"><img></td>
class="1light" id="square 72"><img></td>
class="dark" id="square 82"><img></td>

<th>1</th>

<td
<td
<td
<td
<td
<td
<td
<td
>

class="dark" id="square 11"><img></td>
class="1light" id="square 21"><img></td>
class="dark" id="square 31"><img></td>
class="1light" id="square 41"><img></td>
class="dark" id="square 51"><img></td>
class="1light" id="square 61"><img></td>
class="dark" id="square 71"><img></td>
class="1light" id="square 81"><img></td>

<th></th>

<th>a</th>
<th>b</th>
<th>c</th>
<th>d</th>
<th>e</th>
<th>f</th>




<th>g</th>
<th>h</th>
</tr>
</table>
<div class="playerNickname" id="first player"></div>
</div>
</body>
</html>

login.html

<!DOCTYPE html>
<html>

<head>

<meta charset="UTF-8">

<title>Chess</title>

<link type="text/css" href="/css/login-style.css"
rel="stylesheet">
</head>

<body>
<div id="background-login">
<div>
<hl>Welcome to chess website</hl>
</div>
<div id="window-login">
<form :action="@{/main-page}" method="POST">
<div class="form-div">
<label for="nickname">Username:</label>
<input type="text" id="nickname"
name="nickname" required>
</div>

<div class="form-div">
<label for="password">Password:</label>
<input type="password" id="password"
name="password" required>
</div>

<div class="form-div">
<button type="submit">Log in</button>
<a :href="@{/registration}"
class="register-button">Register</a>
</div>
</form>
</div>
</div>
</body>

</html>




login-failed.html

<!DOCTYPE html>
<html>

<head>

<meta charset="UTF-8">

<title>Chess</title>

<link type="text/css" href="/css/login-style.css"
rel="stylesheet">
</head>

<body>
<div id="background-login">
<div>
<hl>Welcome to chess website</hl>
</div>
<div id="window-login">
<form raction="@{/main-page}"
:object="S${chessUserDto}" method="POST">
<div class="form-div">
<label for="nickname">Username:</label>
<input type="text" id="nickname" name="nickname"
required>
</div>

<div class="form-div">
<label for="password">Password:</label>
<input type="password" id="password"
name="password" required>
<span class="error-span"
:if="${#fields.hasErrors ('password') }"
:errors="*{password}"></span>
</div>

<div class="form-div">
<button type="submit">Log in</button>
<a :href="@{/registration}" class="register-
button">Register</a>
</div>
</form>
</div>
</div>

</body>

</html>




main-page.html

<!DOCTYPE html>
<html>

<head>

<meta charset="UTF-8">

<title>Chess</title>

<link type="text/css" href="/css/main-style.css"
rel="stylesheet">

<link type="text/css" href="/css/game-style.css"
rel="stylesheet">

<script src="https://cdnjs.cloudflare.com/ajax/libs/sockjs-
client/1.4.0/sockjs.js"></script>

<script
src="https://cdnjs.cloudflare.com/ajax/libs/stomp.js/2.3.3/stomp
.min.js"></script>

<script
src="https://cdnjs.cloudflare.com/ajax/libs/jquery/3.1.1/jquery.
min.js"></script>
</head>

<body>
<div id="buttonsFrame">
<p ctext=""Welcome, ' + S{user.nickname}"></p>
<div class="box">
<button name="createNewGameBtn"
:attr:"onclickzlcreate_game('${user.nickname}')|">Create a new
game</button>
</div>
<div class="box">
<button
rattr="onclick=|connectToRandom ('S${user.nickname}"') |">Connect
to random game</button>
</div>
<div class="box">
<input id="game id">
<button
:attr="onclick=|connectToSpecific('${user.nickname}"') |">Connec
t to specific game</button>
</div>
</div>
<div id="boardFrame">

</div>

<script src="js/script.js"></script>
<script src="js/socket js.js"></script>
</body>

</html>




registration.html

<!DOCTYPE html>
<html>

<head>

<meta charset="UTF-8">

<title>Registration Page</title>

<link type="text/css" href="/css/login-style.css"
rel="stylesheet">
</head>

<body>
<div id="background-login">
<div>
<hl>Registration Form</hl>
</div>
<div id="window-login">
<form raction="@{/registration-result}"
:object="S${chessUserDto}" method="post">
<div class="form-div">
<label for="nickname">Username:</label>
<input type="text" :board="*{nickname}"
id="nickname" name="nickname" required>
<span class="error-span"
:1f="S{#fields.hasErrors ('nickname"') }"
:errors="*{nickname}"></span>
</div>

<div class="form-div">

<label for="password">Password:</label>

<input type="password"
:board="*{password}" id="password" name="password" required>

<span class="error-span"
:if="${#fields.hasErrors ('password') }"
:errors="*{password}"></span>

</div>

<div class="form-div">
<label for="confirmPassword">Confirm
Password:</label>
<input type="password"
tboard="*{confirmPassword}!" id="confirmPassword"
name="confirmPassword" required>
<span class="error-span"
:1f="S{#fields.hasErrors ('confirmPassword') }"
:errors="*{confirmPassword}"></span>
</div>

<div class="form-div">
<label for="email">Email:</label>
<input type="email" :board="*{email}l"




id="email" name="email" pattern="[a-z0-9. $+-1+@[a-z0-9.-]1+\.[a-
z1{2,}S" required>
<span class="error-span"
:1f="S{#fields.hasErrors('email'") }"
errors="*{email}"></span>
</div>
<div class="form-div">
<button type="submit" class="register-
button">Register</button>
<a thref="@{/}" class="register-button">Go
Back to Welcome Page</a>
</div>
</form>
</div>
</div>
</div>
</body>
</html>

registration-successful.html

<!DOCTYPE html>
<html>
<head>
<meta charset="UTF-8">
<title>Registration Result</title>
</head>
<body>
<hl class="neon-title">Registration Successful</hl>
<p :text=""'Thank you for joining us, ' +
${user.nickname}"></p>
<a chref="@{/}">Go Back</a>
</body>
</html>

application.properties




messages.properties

<?xml version encoding
<project xmlns
xmlns:

:schemal.ocation

<modelVersion>4.0.0</modelVersion>
<parent>
<groupld>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-parent</artifactId>
<version>3.3.0</version>
<relativePath/>
</parent>
<groupId>com. kubik</groupId>
<artifactId>ChessWebapp</artifactId>
<version>1.0.0</version>
<name>ChessWebapp</name>
<description>chess game</description>
<properties>
<java.version>17</java.version>
</properties>
<dependencies>
<dependency>
<groupld>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-thymeleaf</artifactId>
</dependency>
<dependency>
<groupld>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-
validation</artifactId>
</dependency>
<dependency>
<groupld>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-web</artifactId>
</dependency>
<dependency>
<groupld>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-websocket</artifactId>
</dependency>
<dependency>
<groupId>org.projectlombok</groupId>
<artifactId>lombok</artifactId>
<optional>true</optional>
</dependency>
<dependency>




<groupld>org.modelmapper</groupld>
<artifactId>modelmapper</artifactId>
<version>3.2.0</version>
</dependency>
<dependency>
<groupld>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-data-
mongodb</artifactId>
</dependency>
<dependency>
<groupld>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-test</artifactId>
<scope>test</scope>
</dependency>
</dependencies>

<build>
<plugins>
<plugin>
<groupld>org.springframework.boot</groupId>
<artifactId>spring-boot-maven-plugin</artifactId>
<configuration>
<excludes>
<exclude>
<groupld>org.projectlombok</groupld>
<artifactId>lombok</artifactId>
</exclude>
</excludes>
</configuration>
</plugin>
</plugins>
</build>

</project>
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