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Pedepar

Hunnomuas pabota, 76 c., 52 puc., 5 popmy:n, 30 uctouHukos, 15
IIPUIIOKEHUM.

MUKPOCEPBUCBI, GOLANG, KUBERNETES, DOCKER, gRPC,
MHOTI'OITOJIB3OBATEJIBCKASA UI'PA, AGONES, OPENMATCH, GORM,
OBHAPY>XEHUE CTOJIKHOBEHU.

Obvexm uccnedoganuss — OOBEKTOM HCCIEIOBAHMSI SBISIOTCS pa3paboTka
U pa3BEPTHIBAHME CEPBEPHOM YAaCTH MHOTOIOJIB30BATEIBCKON UIPHI, TIATHOPMBI
Agones u OpenMatch, konteitHepusanus npu nomomu Docker u pa3BépreiBaHne
MUKPOCEPBUCHBIX MpmiioxkeHui Ha Kubernetes.

Llenv  pabomwst — pa3paboTaTh CEPBEPHYIO YacTh UIPHl MPOEKTa
Medieval.I0 Ha MHKPOCEPBUCHON apXUTEKType, MCHOIb3Yys TEXHOJOTHUH,
U3YYEHHBIE B XOJ€ MPOXOKIACHUS MTPOU3BOJACTBEHHOM U MPEAUIIIOMHON IPAKTHUK,
U pa3BEpHYTh €€ Ha O0JIAYHOM CepBUCE I HMHTErpalud ¢ MOOWUIIBHBIM U
HACTOJIbHBIM KIIMEHTAMHU.

B cuny neiHemHeW nmanaemuu, Bbi3BaHHOM COVID-19, monu craparorcs
co0JII0/1aTh COLMAIbHYIO JUCTAHLMIO W M30eraTh OoNbIIuX CKOIUIeHHH. OmHaKo
HEOOXOMMOCTh B COLIMANM3allud U OOIIEHWHM HHMKYyJa He ucuesna. Ha 3ameny
peaJlbHOMY B3aUMOJICEMCTBUIO MPUILIO BUpPTyalibHOE. HouHble KIIyObl 3aMEHWIH
BUpTyalbHble KOMHaThl B urpe VR Chat, a urpst B ¢yrOé0n ¢ apy3psimMu —
BUpTYyaibHble NoeAUHKH B FIFA.

OpHako y MHOTHMX COBPEMEHHBIX MHOIOINOJIb30BATEIbCKUX W OHJIAWH WIP
JIOCTAaTOYHO YacTO BCTPEYAIOTCS OJHU M T€ KE MPOOJIEeMbl: MPOOIEMBI C
pearupoBaHUeM Ha BO3PACTAIOIINIA MOTOK UTPOKOB, MPUBOJISAIINN K HEXBATKE WM
KOJIMYECTBA JOCTYIHBIX CEPBEPOB, WM WX MOIIHOCTEW, U MPOJIOJIKUTEIbHBIE
oOCTy>KMBaHHUSI TpU OOHOBIEHUU BEPCHUU WIP WM MCIPABICHUH KaKUX-TO
npo0ieM U 1e(heKTOB, MPU KOTOPBIX UTPOKU HE UMEIOT AOCTyIa K UTPE.

XOTh JaHHBIE MPOOJIEMBI M MOTYT OBITh BBI3BaHBI OIIMOKAMHU B JIOTHKE
cepBepa WJIM B HEBO3MOXKHOCTH BBIJEIHTh HOBBIE CEpBEpa B CHIIy OTCYTCTBHS

JOIIOJIHUTCIIBHBIX allllapaTHBIX PECypCOB, CICAYCT HOHpO6OBaTB HUCKIIIOYHNTD



JAr00ble Pyrue BO3MOXKHBIE MPOOJIEMbI, KOTOpPblE MOTYT NMpou3odTH. OnHON u3
TaKUX NPoOJieM SABISETCS CO3JAHME JIOCTATOYHOTO KOJIMYECTBA CEPBEPOB B
3aBHCHMOCTH OT Harpy3Kd Ha UTPY U KOJMYECTBA MOJIb30BaTENICH, HAXOSAIINUXCS B
UTPE OJTHOBPEMEHHO.

B nannoit paGote ObUI CIIPOEKTUPOBAH M paszpaboraH Ha si3bike (Golang
JTUHAMUYECKA MacImTabupyembiii cepBep wurpel s npoekra Medieval.lO,
UCIIONb3ys Takue TexHojorun kak Docker, Kubernetes, Agones u OpenMatch.
Pa3BépHyT naHHbIii cepBep ObLT Ha oOnaunol argopme Google Cloud Platform.

Hcnonb3oBanne apXUTEKTYphl, JIOTUKH U PECYPCOB, pa3paOOTaHHBIX IS
JAHHOTO CEpBepa, C 3aMELIEHHUEM JIOTUKM W MEXaHWK caMOil Wrpbl Jaér
BO3MOXKHOCTh ~ CO3/1aBaTh JWHAMUYECKHM MacIITaOupyemMble cepBepa s

CCCCUOHHBIX HID.



Pr¢gepar

Heiruiomuas mpana, 76 cr., 52 mai., 5 gopmyi, 30 kpbiHi, 15
JajaTkay.

MIKPACOPBICBI, GOLANG, KUBERNETES, DOCKER, gRPC,
IIMATKAPBICTAJIBHILIKAA TI'VJIbHA, AGONES, OPENMATCH,
GORM, BBISIVJIEHHE CYTBIKHEHHSAY.

Ab'ekm Oacnedasanuss — al'ekTaMm JacielaBaHHs  3'SYISIONIA
pacmparioyka 1 pasropTBaHHE CEpBEpHAil YacTKI IIMAaTKapbICTaJIbHIIKAM
ryJieHi, argopmel Agones 1 OpenMatch, KoHTeliHepU3aLKs MPbI JariaMo3e
Docker 1 pazropTBaHHe MiKpac3pBICHBIX MpIKIaAaHHsay Ha Kubernetes.

Mb>ma npayst — pacmpaiiaBailb CEpBEpHYIO YacTKy TYJIbHI IMpaekTa
Medieval.I0 Ha  MIKpacapBIiCHail  apXITAKTYpbl,  BBIKAPHICTOYBAKOYBI
THOXHAJIOT1l, BBIByYaHbII Y  XOA3€  TMpaxo/DKaHHS  BBITBOpYAM 1
NepaJIbITUIOMHAl TPAKTHIK, 1 pasrapHyIb si¢ Ha BOOJAYHBIM C3pBice IS
IHTArpaIbl 3 MaOUTBHBIM 1 HACTOJIBHBIM KJTIEHTaMI.

Y ciny wgnepamHaii masadmii, BbikimikaHait COVID-19, mromnsi
IMKHYIIIIa BBIKOHBAIIb CAIbISUIBHYIO JBICTAHIIBIIO 1 IMa30sTallb BSUTIKIX HaBall.
AnHak HeaOXOIHACIb y carlpisuTi3ambll 1 3HOCIHAX HIKyIbl He 3Hikima. Ha
3aMEHy plaJibHaMy y3aeMaJ3€sHHIO MPBIMIUIO BipTyaibHae. HauHbls kimyObl
3aMsIHLI BIpTYyalibHBIA nakoi ¥ rynbHI VR Chat, a ryneni ¥ dyT60I1 3 ca6pami
— BipTyanbHbIs nasabiHki ¥ FIFA.

AJHAaK y MHOTIX CyYaCHBIX IIMAaTKapBICTATBHINKIX 1 aHJAWH TYJIbHSIX
JOCHILIb YacTa CYCTpAKarollla aaHbl 1 ThIS X NpaliemMbl: MpadieMsl 3
praraBaHHEM Ha HapacTalbHBl CTPYMEHb TYJBIOY, $KI TPBIBOI3ILL Ja
Hefaxomy abo KOJbKACIll JAcTYMHBIX cepBepay, abo 1X MaryTHacusy, 1
IpaLArIbIsa a0CIyroyBaHHs Mpbl a0HAYIECHH] BepCii TYJAbHAY Il BBHIIPAYICHHI
HEeHKiX mpabisieM 1 J3¢eKTay, npbl AKX TyJIbLbl HE MatOlb JOCTYITY /1a TYJIbHI.

XoIlpb TIThIs MpabdjeMbl 1 MOTYIb OBIIlb BBIKJIIKAHBIS TMaMblIKami ¥
Jorinbl cepBepa abo ¥ HemardeIMacili BBUIYYBIIIb HOBBIS cepBepa ¥ ClIy

aZicyTHaclll JaJaTKOBBIX amapaTHBIX pacypcay, BapTa mnachpabaBalib



BBIKJIFOYBII JTIFOOBIS 1HIIBIS MardbIMbIs Mpa0iIeMbl, KIS MOTYIb aa0bIIIIIa.
AnHO#M 3 Takix mpabiem 3'synseria CTBapIHHE acTaTKOBAaW KOJBKACIT
cepBepay y 3ajie)Haclli ajf Harpy3Ki Ha TYJIbHIO 1 KOJIbKACIl KapbICTaIbHIKAY,
SIKisl 3HAXO/I341111a ¥ TYJIbHI aJIHaYacoBa.

VYV nmanm3enail mparbl ObIY CIpacKTaBaHbl 1 paclpaiiaBaHbl Ha MOBE
Golang nprHamiuHa mamtadyeMbl cepBep TynbHI ais npaekrta Medieval.lO,
BBIKapbICTOYBaroubl Takis T3xHajiorii sk Docker, Kubernetes, Agones 1
OpenMatch. PasropHyThl nan3eHbsl cepBep ObIY Ha BoOjayHail miatdopme
Google Cloud Platform.

BrikapeicTaHHE apXiTAKTYPBHI, JIOTIIHBI 1 pacypceay, pacipanaBaHbIX s
Jaj3eHara cepBepa, 3 3aMsIIYPHHEM JIOTIKI 1 MEXaHIK caMOW TyJibH1 Jae
MardeIMacilb CTBapallb JbIHAMIYHA MaIITa0yeMbIs CEepPBEPhI IS CECIHHBIX

TYJIbHSY.



Abstract

Diploma, 76 p., 52 illustrations, 5 formulas, 30 sources, 15 appendixes.

MICROSERVICES, GOLANG, KUBERNETES, DOCKER, gRPC,
MULTIPLAYER, AGONES, OPENMATCH, GORM, COLLISION
DETECTION.

The object of study — the development and deployment of the server side of
a multiplayer game, the Agones and OpenMatch platforms, containerization using
Docker and the deployment of microservice applications on Kubernetes.

The purpose of the work — to develop the server part of the game of the
Medieval.IO project on a microservice architecture, using the technologies studied
during the production and pre-graduation practices, and deploy it on a cloud
service for integration with mobile and desktop clients.

Due to the current pandemic caused by COVID-19, people are trying to keep
a social distance and avoid large gatherings. However, the need for socialisation
and communication has not disappeared. Real interaction has been replaced by
virtual interaction. Nightclubs have been replaced by virtual rooms in VR Chat,
and football games with friends have been replaced by virtual duels in FIFA.

However, many of today's multiplayer and online games share many of the
same problems: problems responding to an increase in player traffic, resulting in a
lack of either the number or capacity of available servers, and lengthy maintenance
issues with game updates or bug fixes that prevent players from accessing the
game.

While these problems can be caused by faulty server logic or the inability to
allocate new servers due to a lack of extra hardware resources, an attempt to rule
out any other possible problems that might occur should be undertaken. One such
problem is creating enough servers depending on the load of the game and the
number of users in the game at the same time.

In this paper, a dynamically scalable game server for Medieval.IO project
was designed and developed in Golang language using such technologies as
Docker, Kubernetes, Agones and OpenMatch. This server was deployed on Google
Cloud Platform.



Using architecture, logic and resources developed for this server and
replacing logic and mechanics of the game itself makes it possible to create

dynamically scalable game servers for session games.



