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PE®EPAT

KBamidikariitna po6ora: 76 c., 23 puc., 1 Tabmn., 41 mxepen.

OO6'eKT MOCIHIPKEHHS: MPOIIEC CTBOPEHHS Ta YMPaBJIiHHS ITPOBHMH CEPBEpPAMH IS
rpu Minecraft, o BkItouae anasiz BUMOT 710 CEpBEPIB, OCTIIKEHHS ICHYIOUMX pIIIIEeHb Ta
PO3pOOKY HOBOTO MAXOY ISl CIPOIIICHHS Ta aBTOMATH3AIlli IIbOTO MPOIIECY.

Mera pobotu: po3poOka irpoBoro nopraiy sl rpu Minecraft, sxuii HagaBaTUMe
KOpPHCTyBayaM 3pyYHHH Ta IHTYITUBHO 3pO3yMUIMH BeO-1HTEepdeic 1isi CTBOPEHHS,
HaJaINTyBaHHS Ta YIPaBIIHHSA ITPOBUMH CepBepaMH ©0e3 HEOOXITHOCTI TIUOOKUX
TEXHIYHUX 3HaHb. [lopTanm MOBMHEH aBTOMATU3YBAaTH OUIBIIICTh TEXHIYHMX 3aBJaHb,
3a0e3neyyBaTl MOXKJIMBICTb BCTAHOBJICHHS IUIATiHIB, HAJaBaTH I1HCTPYMEHTH JJIs
MOHITOPUHTY MPOAYKTUBHOCTI CEPBEPIB Ta CIPUITH KOMYHIKAI(Il MK TPABIISIMHU.

MeTtoau IOCHIPKEHHSA: sl JOCSTHEHHS IOCTaBJI€HOT METH BHUKOPUCTaHO
KOMIUIEKCHUM MiAXiA, [0 BKJIIOYA€ aHami3 MNPEAMETHOI o0nacTi AJisi BU3HAYEHHS
ocobnuBocTel rpu Minecraft, BUMor 710 irpoBUX cepBEpIB Ta HEAOJIIKIB ICHYIOUHX PIIICHB;
MIPOCKTYBAHHS CUCTEMH 3 BUKOPUCTAHHIM yHI(pikoBaHOT MoBH MozemoBanHs (UML) s
CTBOPEHHS Jllarpam, 110 BiJoOpakatoTh CTPYKTYPY, OBEIIHKY Ta B3a€EMO/IIF0 KOMIIOHEHTIB
IrpOBOTO MOPTaJY; PO3POOKY BEO-I0AATKY 3 BUKOPUCTAHHIM CYYaCHUX TEXHOJIOT1H, TAKUX
sk Node.js Ta Express.js mns cepBepHoi yacTuHU, React miis KIIEHTCHKOI YacCTUHU Ta
PostgreSQL nmnst 30epiraHHs NaHWX; TECTYBaHHS pPO3POOJIEHOTO MOpTaly, IO BKIHOYAE
MOAYJbHE TECTYBaHHS OKPEMHUX KOMIIOHEHTIB, IHTETpaIliiiHe TECTYBaHHS B3a€MOJiT Mk
komnoneHTamu Ta End-to-End TectyBaHHs 115 mepeBIpKH KOPEKTHOCTI pOOOTH CUCTEMH B
IiJIOMy; pPO3TOpPTaHHS Ta BIPOBA/DKEHHS ITPOBOTO MOPTATy HAa XMapHHUX Iutatdopmax
Heroku ta Netlify ans 3a6e3nedeHHs TOCTYHOCTI Ta HAIHHOCTI CUCTEMHU.

Y po6oTi NMpoBeNEeHO TIPYHTOBHHMM aHali3 MpPOOJIEMH CTBOPEHHsI Ta YIPaBIIHHS
irpoBuMH cepBepamMu st Tpu Minecraft. JlocaimkeHo 0coOIUBOCTI TPH, BUMOTH [0
CepBepiB, Taki SK MPOAYKTUBHICTh, MAaCIITA0OBAHICTh, Oe€3MeKka Ta MOXKJIMBICTh
po3MIMpeHHsT (PYHKIIOHATBHOCTI 3a JOMOMOIOI0 TUIariHiB. Po3MIsIHYTO 1CHYIOUl PillICHHS
JUIA yIpaBiiHHA cepBepamu Minecraft, BusiBIE€HO iX mepeBard Ta HEAOIIKH, TakKi SK

obmexeHa (PyHKIIOHATBLHICTh, CKJIQIHICTh BUKOPUCTAHHS a00 BUCOKa BapTicTh. Ha ocHOBI



pe3yJbTaTiB aHamizy chopMynboBaHO (YHKIIIOHAIBHI Ta HE(QYHKI[IOHAJIbHI BUMOTH 0
PO3pOOIIIOBAHOIO ITPOBOTO MOPTAIY.

BukoHaHo mpoeKkTyBaHHS ITpOBOTO Mmoptaiy 3 Bukopuctanusm UML-miarpam, mo
B1J100pakaroTh Pi3Hi aCleKTH cucteMu. Po3po0ieHo aiarpaMy BapiaHTiB BUKOPUCTAHHS JIJIst
BU3HAYCHHS (QYHKIIIHA MOPTATY Ta B3aEMOJIT MK aKTOpaMH CHCTEMH, JllarpaMy aKTHBHOCTI
JUTSI IEMOHCTpAIII{ TTOCITIIOBHOCTI I TIpW CTBOPEHHI HOBOTO ITPOBOTO CEPBEPY, Alarpamy
KJIAC1B JIJIsl B1IOOPaKEHHS CTPYKTYPH OCHOBHHMX CYTHOCTEM CHCTEMHU Ta iX B3a€MO3B'SI3KIB,
Jiarpamy pO3rOpTaHHS Al MPEACTaBICHHA (DI3UYHOT apXITEeKTYypU CHCTEMH, Aiarpamy
[IOCJIIIOBHOCT] IS MOJIEJIIOBAHHS B3acMOll MK KOMIIOHEHTAMH II1JI 4aC BUKOHAHHS
MEBHOT'O CLIEHAPII0 BUKOPUCTAHHS, AlarpaMy CTaHIB JIJIsl OMKUCY KUTTEBOTO LIUKITY 00'€KTIB
y cucteMi Ta ER-niarpamy nmst npoekTyBaHHs 0a3u JaHUX.

OOGrpyHTOBaHO BHOIP TEXHOJOT1M Ta IHCTPYMEHTIB JIJIs peai3allii irpoBOro nopranty,
BpPaxoBYIOUH KpHUTepli MPOAYKTUBHOCTI, MAacIITaOOBAaHOCTI, 3PYYHOCTI pO3pOOKM Ta
iHTerpaii. s po3poOku cepBepHOi YacTUHU 0OpaHO MOBY MHporpamyBaHHs JavaScript,
cepenoBullle BukoHaHHs1 Node.js Ta (peiimBopk Express.js, 110 3a0e3MeuytoTh BHCOKY
NPOAYKTHBHICTh, MAacIITa0OBaHICTh Ta THYYKICTH y po3poOui BeO-momatkiB. Jlis
30epiraHHs JJaHUX BUKOPUCTAHO pelisiiiHy 0asy manux PostgreSQL, sika BizomMa cBO€O
HaJiiHICTIO, mMATpuMKo0 ACID-TpaH3akiiiii Ta MOKJIMBOCTSIMH po3mupeHHs. KimienTcbka
JacTHMHA PO3pOOJICHa 3 BHUKOPUCTAHHAM 010mi0Tekn React, 1m0 m03BOJIIE CTBOPIOBATH
1HTepaKTUBHI Ta €()EeKTUBHI KOPUCTYyBaJIbHUIILKI 1HTepdeiicu, Ta dperiMmBopky Tailwind
CSS s mBUAKOT Ta 3py4HOT CTHIII3a11ii KOMIIOHEHTIB.

PeanizoBano moBHO(YHKITIOHAIBHUM 1TpOBUi MTopTan Minecraft, o ckiamaeTbes 3
CEepBEPHOI Ta KIEHTChKOI yacTuH. Ha cepBepHiit yactuHi peanizoBano API endpoints s
0OpOoOKM 3amuTiB BiJ KJIi€HTa, O13HEC-JIOTIKY JAJIsi CTBOPEHHSI, pelaryBaHHs Ta BUAAJICHHS
IrPOBUX CEpPBEPiB, YIPaBIIHHS IUJIariHAMA Ta MOHITOPUHTY MPOJAYKTHUBHOCTI, a TaKOXK
B3a€MOJII0 3 0a3010 JaHuX 1Js 30epiraHHs iHGopMalii mpo KOPUCTyBadiB, CEPBEPHU Ta
HajamrTyBaHHs. KIl€HTChKa 4YacTWMHA MICTUTh KOMIIOHEHTH KOPHCTYBaJbHUIILKOTO
iHTepdeiicy nis BigoOpakeHHs CIUCKY CEpBEPIB, CTBOPEHHSI HOBOTO CEpPBEPY, YIPABIIHHS
HAJTAIITYBAaHHSIMH Ta BCTAHOBJICHHS IUIAriHIB, @ TAKOX 3a0e3Meuye MapuIpyTH3aIII0 MiXK

CTOpPIHKaMU Ta B3a€MOJIIO 3 CEpPBEPHOIO YaCTHHOIO 3a AornomMororo HTTP-3anuTis.



[IpoBeneHO peTenbHE TECTyBaHHS pPO3POOJIEHOTO IrpoOBOrO  MOPTANy ISt
3a0e3MeyeHHs] MOTo SIKOCTI Ta HaIiHHOCTI. BUKOHAHO MOMAYJIBHE TECTYBAHHS OKPEMHX
KOMITOHEHTIB Ta (PYHKIIHM 3a AomomMorow (peiMBOpKy Jest, 10 T03BOIMIIO MEPEBIPUTH
KOPEKTHICTh pOOOTH OKPEMHUX YaCTHH cucTeMu. [IpoBeieHO iHTerpalliiiHe TecTyBaHHS IS
NEPEBIPKU B3a€MOJIIT MK KOMIIOHEHTAaMHU CHCTEMH, 30Kpema, KOopeKTHocTi pobdotu API
endpoints Ta B3aemonii 3 ©Oa3or0 gaHux. Buxonano End-to-End TectyBanus 3
BUKOpUCTaHHAM Oi10mioTtekn Cypress mis iMiTamii Al KOpUCTyBada Ta TMEPEBIPKU
KOPEKTHOCTI pOOOTH CUCTEMH B LILJIOMY.

PosropranHs Ta BIPOBaKEHHS IrpOBOTO TOPTAITY 3AIMCHEHO 3 BUKOPUCTAHHSIM
xmapHux miatgopm Heroku nms cepBeproi yactunu ta Netlify mi1s KIi€HTChKOT YaCTHHH.
[IpoBeneHo HEOOXimHI HAJAIMITYBaHHS CEPEAOBHINA, KOH(DIrypamiro cepBepiB Ta 0asu
MaHuXx, 3a0e3reueHo Oe3mnevyHe Ta HaJiiHe (YHKI[IOHYBaHHS CUCTeMH. Po3pobiieHo
JOKYMEHTAIII0 Ta 1HCTPYKLIi AJii KOPUCTYBauiB MOpTaly, MPOBEAEHO 1H(GOpMyBaHHS
CHUIBHOTH T'PABIIiB MPO 3aIyCK HOBOT'O MOPTAy Ta 3a0€3MeUeHO MiITPUMKY KOPHCTYBadiB.

PesynbpTaTom nmpoBenaeHoi poOOTH € MTOBHOQYHKITIOHATLHUHN IrPOBHIA TOPTAI AJIS TPU
Minecraft, skuif Hagae KOpuCTyBauaM 3pyUHH Ta €EKTUBHHUM IHCTPYMEHT IJI CTBOPEHHS
Ta YOpaBIiHHSA IrpOBHMH cepBepamu. llopTam BiAMoOBiga€ BHU3HAYEHUM BHUMOTAM,
3a0e3nedye BHCOKY MPOMYKTHBHICTh, MAacIITabOBaHICTh Ta O€3MeKy, a TaKOoX HaJae
IpaBlsSM MOXIIMBICTb PO3IMIMPIOBATH (DYHKIIOHANBHICTh CEPBEPIB 32 JOIMOMOTOI0
BCTAHOBJICHHS TUIAT1HIB Ta CHIJIKYBAaTHCS 3 1HIIUMHU TPABISMH yepe3 BOy0BaHUM (popyM.
Po3pobnennii mopran Mae MNpakTUYHY IIHHICTH [Js CHUIBHOTH TrpaBliB Minecraft,
CTPOIIYIOYH TPOIIEC CTBOPEHHS Ta HaJAIITyBaHHS IrPOBHX CEpPBEPIB, aBTOMATHU3YIOUH
OUIBIIICTh TEXHIYHHUX 3aBJaHb Ta HAJAIOYU JOJATKOBI IHCTPYMEHTH IS MOKpaIleHHS
IrpOBOTO TOCBIY.

[Tomanpini HampsIMKA PO3BUTKY Ta BIOCKOHAJICHHS IrpPOBOTO MOPTaly MOXKYTh
BKJIIOYATH PO3LIMPEHHS (DYHKLIOHAIBHOCTI, JOJaBaHHS HOBUX MOXKJIUBOCTEH, TaKUX SIK
CHUCTeMa PEUTHUHTIB CepBEpiB, IHTErpaiis 3 COI[laTbHUMU MEpeKaMu, MiATPUMKA PI3HUX
Bepciii rpu Minecraft, a TakoXX TOKpaIleHHS KOPUCTYBaJIbHUIILKOTO 1HTepdeiicy Ta

ONTUMI3AIlisl MPOTYKTUBHOCTI CUCTEMHU.



Jlana poboTa Mae TakoXX HAyKOBY 3HAUYIIiCTh, JEMOHCTPYIOYH 3aCTOCYBaHHS
CydJacHUX MIAXOJIB Ta TEXHOJIOTIH BeO-po3pOOKH JJIsi BHPIIICHHS pealbHUX 3ajad Ta
npobseM y cepi irpoBoi iHaycTpii. JocBin Ta 3HaHHS, OTpUMaHI B MpOIECi pO3POOKU
IrPOBOTO MOPTAITY, MOXKYTh OYTH KOPUCHUMH JIJIs 1HIIIMX PO3POOHUKIB Ta JTOCIITHUKIB, K1
MPALOIOTh HaJ MOIOHUMH POEKTaMHU 200 BUBUAIOTh OCOOJIMBOCTI pO3pOOKHU BEO-104aTKIB

JUTSI ITPOBOT ramy3i.

Krouosi ciosa: MINECRAFT, ITPOBUI TTOPTAJIL, I'TPOBUI1 CEPBEP, BEB-
HOIAATOK, NODE.JS, EXPRESS.JS, REACT, POSTGRESQL, ITPOEKTYBAHH/,
PO3PObKA, TECTYBAHHS, PO3I'OPTAHHA, VIIPABJIHHA CEPBEPAMU,
[IJTAT'THMU, MOHITOPUHI'  ITPOAYKTUBHOCTI, MACHITABOBAHICTD,
BE3IIEKA..



AHOTAIIS

JIMMIIOMHUM  TPOEKT MPHUCBIYCHUN JOCHIPKEHHIO TPOOJIEeMH CTBOPEHHS Ta
yOpaBJIiHHS ITPOBUMH CepBepaMu Il momyJsisipHoi rpu Minecraft Ta po3poOiii BeO-
OpIEHTOBAHOTO PILLIEHHS AJISl CIPOIIEHHS Ta aBTOMAaTH3allli [[bOTO MPOIIECY.

AKTyanbHICTh TE€MHU 3yMOBIIEHA 3pOCTAlOYOI0 MOMyJsipHICTIO rpu Minecraft Ta
nOoTpeOO0 I'PaBLIB y 3pYUYHUX 1HCTPYMEHTaX JJIsi CTBOPEHHS BJIACHUX ITPOBUX CBITIB Ta
oprasizaiii irpoBUX CHUIBHOT. ICHyIOU1 pillleHHS AJs YNPaBIiHHS ITPOBUMHU CEpBEpaMU
Minecraft MatOTh HU3KY HEIOJIKIB, TAaKUX SK OOMEKeHa (DYHKIIOHAJBHICTh, CKIaJAHICTh
BUKOPHUCTaHHS a00 BHCOKA BapTICTh, 110 CTBOPIOE MEPEIIKOIN JJIsl TPABIIIB, sIKI 0a)KarOTh
HAJIAIITOBYBATHU Ta aIMIHICTPYBaTH BJIacHI cepBepu. Tomy po3poOKka HOBOTO MIIXOTY, SIKUH
Ou 103BOJIMB CHPOCTUTH Ta aBTOMATU3yBaTH MPOLEC CTBOPEHHS Ta YIPaBJIiHHS ITPOBUMU
cepBepaMu, € BAKIMBUM 3aBIaHHSIM.

MeTo10 AUMIIOMHOTO MIPOEKTY € po3podKa IrpoBOro noprany s rpu Minecraft, sikuit
HaJaBaTUME KOPHUCTyBayaM 3pyYHHMM Ta I1HTYITHUBHO 3pO3yMUINi BeO-iHTepdeiic s
CTBOpPEHHS, HaJAIITyBaHHA Ta YMPAaBIiHHSA ITPOBUMHU cepBepaMu 0e3 HeoOX1AHOCTI
rIMOOKUX TEXHIYHUX 3HaHb. [lopTanm mMoBHMHEH aBTOMATU3yBaTU OUIBIIICTh TEXHIYHUX
3aBlaHb, 3a0e3lmeuyBaTH MOMJIMBICTH BCTAaHOBJIEHHS IUIAariHIB Ui PO3MIMPEHHS
(GYHKIIIOHATBHOCTI CEPBEPIB, HA/IABATH IHCTPYMEHTH JIJIs1 MOHITOPUHTY MPOIYKTUBHOCTI Ta
CIIPUSATH KOMYHIKaIlli MK IpaBLSIMU Yepe3 BOy0BaHUM PopyM.

J71s JOCATHEHHSI TOCTaBIIEHOI METH OYJIO MPOBEIEHO KOMIUJIEKCHE JOCIIIKEHHS, SIKe
BKJIIOYAJIO aHaJIi3 MPEeIMETHOI 00JIacTi, MPOEKTYBaHHS CUCTEMU 3 BUKOpuUcTaHHSIM UML-
aiarpaM, po3poOKy BeO-10JaTKy 3 BUKOPUCTAHHSIM CYYaCHUX TEXHOJIOTIHM, TeCTyBaHHs
PO3p00IIEHOT0 MOPTATy Ta HOro PO3ropTaHHs HAa XMapHHUX IUIaTGopMax.

VY nepiomy po3aiii poOOTH MPOBEIEHO aHaji3 ocobauBocTel rpu Minecraft, Bumor
70 IrpOBHX CEpBEpiB Ta ICHYIOUMX PpIIIeHb [ YOpPaBlIiHHA HUMU. BusHaueHo
GbyHKIIIOHANBHI Ta He(QYHKIIOHATBHI BUMOTH JI0 PO3POOIIIOBAHOTO IrPOBOTO MOpTaly, K1
BKJIFOYAIOTh MOKJIMBICTh CTBOPEHHSI Ta HAJIAIITYBaHHS CEpBEPIB, BCTAHOBJIEHHS TUIATIHIB,
MOHITOPHHI TPOJYKTUBHOCTI, CHCTEMY VYIpPaBIIHHSA KOpPUCTyBauaMu, Oe3neky Ta

MacIITadOBaHICTb.



Jpyruii po3aisl MPUCBSIYEHUN MTPOEKTYBAHHIO IrPOBOTO MOPTATY 3 BUKOPHUCTAHHSIM
UML-niarpam. Po3po6iieHo aiarpamy BapiaHTIB BUKOPHCTaHHS, sika BU3HA4a€ (yHKINT
NopTajly Ta B3a€EMOMAII0 MDK aKTOpaMu CHUCTeMH. JliarpamMa aKTHBHOCTI JE€MOHCTPYE
MOCJIIAOBHICTH JII MPU CTBOPEHHI HOBOTO 1IPOBOT0 cepBepy. Jliarpama kiaciB BigoOpaxae
CTPYKTYpy OCHOBHUX CYTHOCTEH CHUCTEMH Ta iX B3aeMo3B'si3ku. [liarpama posropTaHHsS
npencrasisie Gi3UUHy apXiTEeKTYpy CHCTEMH, JlarpamMa MociJJOBHOCTI MOJIEIIOE B3aEMO/III0
MDK KOMIIOHEHTaMH, JlarpamMa CTaHIB OMKCY€E YKUTTEBUHM IUKI 00'ekTiB, a ER-miarpama
BUKOPHUCTOBYETHCS ISl IPOCKTYBAHHA 0a3u JaHUX.

VY TpeTboMy po3/iiJii OOIPYHTOBAHO BUOIp TEXHOJIOT1H Ta IHCTPYMEHTIB JJIs peatizaltii
irpoBoro mopTtany. Jns po3poOkm cepBepHOi uacTHHM oOOpaHO MOBY JavaScript,
cepemoBume Node.js Ta QpelimBopk Express.js, mo 3a0e3medyrOTh  BHCOKY
MPOJIYKTUBHICTh, MacCIITa0OBaHICTh Ta THYYKICTh. J[Ji1 30epiraHHsi JaHUX BUKOPHUCTAHO
pemsiiiny 6a3y manux PostgreSQL, sika BizoMa CBO€I0 HAMIAHICTIO Ta MOXJIHUBOCTSIMHU
posmupenHs. KimienTtcbka yacTuHa po3poOrieHa 3 BUKOpHUCTaHHSAM 0i6mioTexku React ta
¢perimBopky Tailwind CSS nansa  CTBOpeHHS I1HTEPaKTMBHUX Ta IPUBAOJIUBHUX
KOPHUCTYBaJIbHUIIBKUX 1IHTEP(EICIB.

UeTBepTuii po3aia ONUCY€E MpoleC peamizailii irpoBoro mnoptairy. Po3pobieHo
CEpBEpHY YacTuHy, ska BkiItouae API endpoints ns 00poOku 3amuTiB, O13HEC-TIOTIKY IS
YIOpaBIIiHHS ITPOBUMH CEpBEpaMHU Ta B3aeMOJi0 3 0a3zoi0 naHux. KiieHTcbhka vacThHa
MICTUTh KOMIIOHEHTH KOPHUCTYBAJIBHHUIIBKOTO 1HTEpdeEncy s BiTOOPaKEHHS CIHCKY
CepBepiB, CTBOPEHHS HOBOTO CEpPBEPY, YIPABIIHHSA HaJaIITyBaHHSIMHU Ta BCTAaHOBICHHS
mnaridiB.  [IpoBeneHo MoaynbHe, 1HTerpainiiHe Ta End-to-End TectyBanus s
3a0€3MEeUeHHs] AKOCTI Ta HAIIHHOCTI PpO3pOOJIECHOTO MOpTany. 3A1MCHEHO PO3rOpTaHHS
nopraity Ha xmapHux miatdopmax Heroku ta Netlify.

PesynpTaTom nmpoBenaeHoi poOOTH € MOBHOQYHKITIOHATLHUHN IrPOBHIA TOPTAI AJIS TPU
Minecraft, skuif Hagae KOpuCTyBauaM 3pyUHH Ta €EKTUBHHUM IHCTPYMEHT JJI CTBOPEHHS
Ta YOpaBIiHHSA IrpoBUMH cepBepamu. llopTanm BiANoOBiga€ BU3HAYEHUM BHUMOTAM,
3abe3reuye BHCOKY IPOJYKTHBHICTh, MacIITaOOBaHICTh Ta O€3MeKy, a TaKOoXX HaJjaae
IpaBLSIM MOXJIUBICTh PO3LIMPIOBATH (PYHKIIIOHAJIBHICTH CEPBEPIB 3a AOMOMOIOIO TJIATiHIB

Ta CITUIKYBATUCS 3 1HIIIUMHU TPABISIMU uepe3 BOy1oBaHUMN hopym.



[TpakTruHe 3HA4YeHHS POOOTH TOJIATAE Y CTBOPEHHI IHCTPYMEHTY, SIKUW CIPOIIYE
IpOIIeC CTBOPEHHS Ta HaJAIITyBaHHS IrpOBUX cepBepiB Minecraft, aBTomaTu3ye O1IBIITICTD
TEXHIYHUX 3aBJaHb Ta HAJA€ JOMATKOBI MOMJIMBOCTI JJIsl IOKPAIEHHS ITPOBOTO JIOCBIiY.
Po3pob6aenuii mopran Moxxke OyTH KOPUCHUM SIK JJIsl TIOYATKIBIIIB, TaK 1 JJI TOCBIIYEHHUX
rpaBliB, SKi 0a)KalOTh CTBOPUTH BIACHUI yHIKaJIbHHUM ITPOBUH CBIT Ta MOAUTUTUCS HUM 3
THIITAMH.

HaykoBa HOBH3HA pOOOTH IMOJIATAE y 3aCTOCYBaHHI CYYaCHHUX ITIIXO/iB Ta TEXHOJIOT1H
BeO-pO3pOOKH JIJIs1 BUPIIICHHS MPOOJIEeMHU CTBOPEHHS Ta YIPABIIHHS IT'POBUMH CEpBEpaMu
Minecraft. 3anponoHoBaHe PpIIIEHHS JAEMOHCTPYE MOKJIMBOCTI BUKOPUCTAHHS BeO-
TEXHOJIOTIM JiJi1 PO3pOOKHM 1HCTPYMEHTIB Ta 1uiaTdopm™, SKi TOKPaIlylOTh JIOCBiJ

KOPHUCTYBAYiB Ta CIPONIYIOTh BUKOHAHHS CKJIAIHUX 3aBJaHb Y cepl irpoBoi iHAYCTPIi.



ABSTRACT

The thesis project is devoted to researching the problem of creating and managing
game servers for the popular Minecraft game and developing a web-oriented solution to
simplify and automate this process.

The relevance of the topic is due to the growing popularity of the Minecraft game and
the need for players to have convenient tools for creating their own game worlds and
organizing game communities. Existing solutions for managing Minecraft game servers
have a number of disadvantages, such as limited functionality, complexity of use or high
cost, which creates obstacles for players who want to set up and administer their own
servers. Therefore, the development of a new approach that would simplify and automate
the process of creating and managing game servers is an important task.

The goal of the thesis project is to develop a game portal for the game Minecraft,
which will provide users with a convenient and intuitive web interface for creating,
configuring and managing game servers without the need for deep technical knowledge. The
portal should automate most of the technical tasks, provide the ability to install plugins to
extend the functionality of the servers, provide performance monitoring tools and facilitate
communication between players through a built-in forum.

To achieve the goal, a complex study was conducted, which included analysis of the
subject area, system design using UML diagrams, development of a web application using
modern technologies, testing of the developed portal and its deployment on cloud platforms.

In the first part of the work, the features of the Minecraft game, requirements for game
servers and existing solutions for managing them are analyzed. Functional and non-
functional requirements for the developed game portal are defined, which include the ability
to create and configure servers, install plugins, monitor performance, manage users, security
and scalability.

The second section is devoted to the design of the game portal using UML diagrams.
A use case diagram was developed, which defines the functions of the portal and the
interaction between the actors of the system. The activity diagram shows the sequence of

actions when creating a new game server. The class diagram reflects the structure of the



main entities of the system and their relationships. A deployment diagram represents the
physical architecture of a system, a sequence diagram models the interaction between
components, a state diagram describes the life cycle of objects, and an ER diagram is used
to design a database.

The third section substantiates the choice of technologies and tools for the
implementation of the game portal. The JavaScript language, the Node.js environment and
the Express.js framework were chosen for the development of the server part, which provide
high performance, scalability and flexibility. The PostgreSQL relational database is used for
data storage, which is known for its reliability and expandability. The client side is
developed using the React library and the Tailwind CSS framework to create interactive and
attractive user interfaces.

The fourth section describes the process of implementing the game portal. The server
part has been developed, which includes API endpoints for processing requests, business
logic for managing game servers and interaction with the database. The client part contains
user interface components for displaying a list of servers, creating a new server, managing
settings, and installing plugins. Modular, integration and End-to-End testing was conducted
to ensure the quality and reliability of the developed portal. The portal has been deployed
on Heroku and Netlify cloud platforms.

The result of the work is a fully functional game portal for the game Minecraft, which
provides users with a convenient and efficient tool for creating and managing game servers.
The portal meets the specified requirements, provides high performance, scalability and
security, and also gives players the opportunity to extend the functionality of the servers
with plugins and communicate with other players through the built-in forum.

The practical value of the work is to create a tool that simplifies the process of creating
and configuring Minecraft game servers, automates most technical tasks and provides
additional opportunities to improve the gaming experience. The developed portal can be
useful both for beginners and experienced players who want to create their own unique game
world and share it with others.

The scientific novelty of the work consists in the application of modern approaches

and technologies of web development to solve the problem of creating and managing



Minecraft game servers. The proposed solution demonstrates the possibilities of using web
technologies to develop tools and platforms that improve user experience and simplify

complex tasks in the gaming industry.



HHEPEJIIK YMOBHHUX ITIO3HAYEHBb, CUMBOJIIB, OAUHUIIb,

CKOPOYEHbB I TEPMIHIB
API -- Application Programming Interface, npuknanuuii nporpamuuii inTepderic
ACID -- Atomicity, Consistency, Isolation, Durability, HaGip BracTuBOCTEU
TpaH3aKIIH

CRUD -- Create, Read, Update, Delete, 6a30Bi QpyHKIii yrpaBiiHHA JaHUMH

CSS -- Cascading Style Sheets, kackajH1 TaOIHII CTUIIB

DNS -- Domain Name System, cuctema JOMEHHHUX IMEH

DOM -- Document Object Model, 06'ekTHa MoIeTTb TOKYMEHTA

E2E -- End-to-End, Hackpi3He TecTyBaHHS

ER -- Entity-Relationship, mogens "cyTHiCTh-3B's130K"

HTML -- HyperText Markup Language, MoBa po3MiTKH TiIEPTEKCTY

HTTP -- Hypertext Transfer Protocol, mpoTokos nepeaadi rinepTekcTy

HTTPS -- HTTP Secure, 6e3neunuii MpoTOKOJ Mepeiadi TimepTekCTy

IDE -- Integrated Development Environment, iHTerpoBaHe cepeIoBHILE PO3POOKHU

JSON -- JavaScript Object Notation, popmat 0OMiHy JaHUMU

JWT -- JSON Web Token, Be6-Toxken Ha ocHOB1 JSON

MVC -- Model-View-Controller, mabioH npoeKTyBaHHS ''MOMIEIb-BUTIISA-
KOHTpoJiep"

npm -- Node Package Manager, menepxep maketiB Node.js

ORM -- Object-Relational Mapping, 06'ekTHO-pesITiiiHEe BiTOOpaKEHHS

REST -- Representational State Transfer, apxiTexkTypHUN CTUIb B3aeMOJIl
KOMITOHEHTIB

SQL -- Structured Query Language, MoBa CTpyKTypOBaHUX 3alHTiB

SSL -- Secure Sockets Layer, mpoTokoJI 3aXKCTy TPAHCTIOPTHOTO PiBHS

TCP -- Transmission Control Protocol, mpoTokos ynpaBiaiHHS TIepenadeto

UML -- Unified Modeling Language, ynidikoBaHa MOBa MOJI€TTIOBaHHS
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BCTYII

Minecraft, po3pobnena kommnaniero Mojang Studios, € ofHI€l0 3 HAWNOMYISAPHIIINX
Ta Ha3axOIUIMBIIIKX BIJIEOITOP Y CBITI, KA IPUBAOJIIOE MUIBMOHM T'PaBIliB PI3HOTO BIKY Ta
iaTepeciB. Llg rpa B xaHpi "micoyHUIA" TO3BOJISE TPABISAM JOCTIIKYyBaTH, OyayBaTH Ta
B3aEMO/IISITH 3 TIPOIIETYPHO 3reHEPOBAHUM TPUBHUMIPHUM CBITOM, IO CKIIAJIAETHCS 3 OJIOKIB
pi3HuX MarepiamiB [1]. I'paBiii MarOTh MOMIIHMBICTh MPOSIBISTU CBOI KpPEATHBHICTD,
CTBOPIOIOUHM YHIKaJbHI CIIOPYAH, MEXaHI3MHU Ta Il CBITH, OOMEXKEH1 JIMIIE X YySBOIO Ta
JOCTYITHUMHU PECYPCAMU B Ii.

Onniero 3 KIFOYOBUX 0coOmBocTel Minecraft, sika 3HAYHO PO3IIUPIOE MOKIMBOCTI
IpaBliB Ta J0JA€ COIIANbHUN acCMeKT J0 TPH, € PEKUM MYJbTHIUIEEpa. ['paBIii MOXYTh
NPUEIHYBATUCA JI0 CHUIBHUX ITPOBUX CEPBEPIB, Ji€ BOHM MalOTh 3MOTY B3a€EMOIIATH,
CHIBIIpaIfoBaTH a00 3MaraTucs 3 IHIIUMHU TpaBIsMHU 3 ycboro cBiTy [2]. g dyskiis
JI03BOJISIE CTBOPIOBATH JWHAMIYHI CIUIBHOTH T'PABIIIB, SIKI pa3oM OYyIyIOTb, JOCIIIKYIOTh
Ta PO3BUBAIOTH ITPOBI CBITH, IUIATHCS JOCBIJIOM Ta 3HAHHSIMH, a TaKOXX O€pyTh y4acTh Y
PI3HOMaHITHHUX ITPOBUX MOJISAX Ta aKTUBHOCTSIX.

JI1s MOBHOILIIHHOTO Ta KOM(OPTHOrO 1rPOBOT0 JOCBIY B PEXUMI MYJIBTHUILICEpPA
Minecraft, rpaBmsiMm HeoOXimHa HagiiiHa Ta edekTuBHa IirpoBa iH(MpacTpykTypa. Lls
iHpacTpyKTypa BKIIIOUae B cede irpoBi cepBepu, sikiHostATh irpoBi CBITH Ta 3a0€3MeUyIOTh
cTabiJpHE MIAKIOYEHHS JJIs IPaBliiB, a TAKOXK JOJAATKOBI IHCTPYMEHTH Ta CEPBICH, TaKI K
CUCTEeMM YMPABIIHHS IUIariHaMH, MOHITOPUHI MPOIYKTHBHOCTI CEpBEpiB Ta 3acolu
KOMYHiKalii Mix rpasisimMu [3]. Came ToMy po3poOKa Creliagi30BaHoro iIrpoBOTO MOpTaTy
st Minecraft € akTyanbHOIO Ta Ba)JIMBOIO 3aJa4€l0, SIKa MOKE 3HAYHO MOKPAIIUTH
ITpOBUIA JTOCBiJI Ta 3aJOBOJIBHATH TOTPEOW TPABIB y 3pydyHOMY Ta (YyHKIIOHATHLHOMY
IHCTPYMEHTI JIJIsl OpTaHi3allii BIaCHUX IFPOBUX CEPBEPIB.

Meroro nganoi kBamiikaiiiHOi POOOTH € TPOEKTYBaHHS Ta PO3pOOKa
NOBHO(YHKIIIOHAIBHOTO IrPOBOT0 MopTaty s rpu Minecraft 3 BUKOpUCTaHHSIM Cy4acHUX
BeO-TexHoorii. Ileil mopran MoBHMHEH HaJaBaTH TPABIIM 1HTYITUBHO 3pO3yMUIMH Ta

3pyuHuil 1HTEepdeic NI CTBOPEHHS, HANAIITYBAHHS Ta YIPABIIHHSA BIACHUMHU ITPOBUMU
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cepBepaMHM, a TaKoXX 3a0e3rnedyBaTH J0JaTKOBI (PYHKIIIT, Taki K BCTAHOBJICHHS TUIATiHIB,
MOHITOPHHI MPOJYKTUBHOCTI CEPBEPIB Ta OpraHi3allii0 CHIUIKYBaHHS MIX TPaBISIMH 32
JIOTIOMOTO010 BOY10BaHOTO hopymy [4].

JIst MOCSTHEHHSI TOCTaBJIEHOI METH HEOOXIJHO TPOBECTH TPYHTOBHUN aHai3
npenMeTHoi 00JacTi, BUBYMTH ICHYIOUI PIIIEHHS Ta MIAXOAU JO CTBOPEHHS MOIIOHMX
IrPOBUX MOPTAJiB, a TAKOXK BU3HAYMTH KJIIOUOBI BUMOTH Ta (yHKI[IOHATBHI MOXJIMBOCTI,
SK1 TIOBUHEH MaTH po3poOiroBaHuil moptai. Ha ocHOBI 1ip0T0 aHamizy Oymae po3pobieHa
apXiTeKTypa CHCTEMH, CIOpOEKTOBaHa 0asza gaHux sl 30epiranHsa iHGopmalii mnpo
KOPUCTYBauiB, CEpBEpU Ta IUIAriHU, a TaKOXK CTBOpeHl1 neranbHi UML-miarpamu s
MOJIETIIOBAHHS PI3HUX aCIMEKTIB pOOOTH MOpTay.

Jlns peanizaiiii irpoBoro noprany OyayTh BUKOPHUCTaHI CydacHi BEO-TEXHOJIOT11, TaKl
K ¢peiiMBopk React a5is CTBOpeHHS IHTEPAaKTHBHOTO Ta JUHAMIYHOTO I1HTEpdeiicy
KOPHUCTYyBaya, a Takox 1uiargopma Node.js mist po3poOKu CEPBEPHOI YaCTUHU Ta OOPOOKH
3amuTIB  BiJ KJIl€HTCbkoi dacTuHW [S5]. I1li  TexHosorii J03BOJIAIOTE CTBOPUTH
BHUCOKOMNPOAYKTUBHUN Ta MaciiTabOBaHWN BeO-0JATOK, SKUW 3a0e3rmeduye IUIaBHY Ta
IIBUJIKY B3a€MO/III0 3 KOPUCTYBAaueM, a TAaKOXK HajilHe 30€peKkeHHs Ta 00pOOKY JaHUX.

Po3poGnennii irpoBuil moprtan s Minecraft MatuMe mpakTUyHE 3HAUEHHS 7S
TPaBIliB, HAJAIOUN iM MOTYXKHUI Ta 3pyYHHA THCTPYMEHT JJIsi CTBOPEHHSI Ta yMPaBIIiHHS
BJIACHUMH IrpOBUMH cepBepamu. Lle 103BomuTh iM 30cepeIuTUCs Ha caMOMYy TIPOIIECi TPH,
TBOPUYOCTI Ta COLIaJbHIN B3a€MO/IIi, HE BUTPAYAIOUM 3aiiBHI Yac Ta 3yCHIJIJIS HAa TEXHIUHI
aCTIeKTH HAJAINTYBAaHHA Ta MiATPUMKH cepBepiB. KpiM TOro, mopTan cpusTuMe po3BUTKY
CIIUJILHOTH TpaBIliB Minecraft, Hagarouu im miatgopmy i CIUIKYBaHHS, OOMIHY JTJOCBIJIOM
Ta 171eIMH1, a TAKOXK JIJIs1 TIONIYKY HOBUX JIPY3iB Ta OJTHOIYMIIIB.

Takum 4uMHOM, po3poOKa irpoBoro moprainy s Minecraft € akryanbHOWO Ta
MEePCIEKTUBHOKO 3a71a4€i0, SIKa BIAMOBIAAE MOTpedaM CydaCHUX TPABIIB Ta MOXKE 3HAYHO
MOKpAIUTH iX irpoBuit nocsia. Lls kBamigikaiiiiina po6oTa cTaBUTh 32 METYy CTBOPEHHS
NOBHO(YHKIIIOHAIBHOTO Ta 3pYYHOTO Y BHKOPHUCTAHHI TMOPTaly, SIKUH CTaHEe HaIIHHUM
MOMIYHUKOM i TpaBliB Minecraft Ta 103BONIHUTH iM OBHICTIO PO3KPUTH MOTEHIIAN I'PU B

pEXKUMI MYJIBTUILICEPA.



