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PE®EPAT

KBamigikarmiitna pobota GakanaBpa: 95 ctopiHok, 14 pucyHkiB, 2 momatku, 39
TDKEper.

Meta poOoTH mossirae y po3pooOiii MepeXeBoi KOOTIEpaTUBHOI I'pH KaHPY party-
cook Ha pymii Unity 6 3 inTerparmieto Steamworks API, mo 3abe3meuye criabHE
NPUTOTYBaHHS Ta JOCTaBKY MM YOTHPMa T'PaBISIMH, CTAOUIbHUN OHJIAWH-TEHMIUICH i
3pyYHUIN KOPUCTYBAIIbKUI TOCBI.

OO0’€exT MOCHIHKEHHS — MEPEKEBUI MPOrpaMHUIl MPOIYKT — KOOIMEpaTHBHA Tpa
«Galactic Pizzeria», mpu3HadeHa aJisi KOMaHIHOI B3a€MOIIi TPABIIIB Y peaTbHOMY Yaci
yepe3 Steam.

[IpenMeT AOCHIKEHHS — METOAM M TEXHOJIOTIi po3po0eHHs Takux 1rop: host-
authoritative tTa P2P-apxitekrypu, Netcode for Game Objects, ScriptableObject-miaxis,
inTerpaiisa Steamworks API, Ta nmpakTuku TecTyBaHHS Ta ONTHUMI3allii TPOyKTUBHOCTI.

Metoau noCHiKEHHS BKJIIOYAIOTh aHali3 PUHKY Ta MOTped KOPHUCTYBadiB,
NPOEKTYBaHHS JiarpaM, MOJEIOBAaHHS KOMIIOHEHTHOI Ta MEpEeXKeBOi apXITeKTypH,
peanzamito C#-konxy B Unity 6 13 BuxkopuctanHsaMm Netcode for Game Objects i
Steamworks SDK, a Takox ¢yHKIIIOHaIbHE, HABAHTAXXyBaJIbHE 1 1032011 TI-TECTyBaHHS.

Pe3ynbTaTom poO0OTH € MOBHICTIO (DYHKIIOHAIBHUN TPOTOTHUII TPH, IO MIATPUMYE
Steam-1001, P2P-niakmroueHHs, CHHXPOHI3allil0 CTaHIB KyXOHHHUX 00’ €KTIB, KBECTOBY
cucteMy Ha ScriptableObject, inctpyment Gravity Gun, TecTyBaHHs TiATBEPAUIO ~92
FPS Ha 6a3oBiii koH}iryparlii Ta KOpeKTHy cuHxpoHi3aiito npu RTT < 120 mc.

HoBuzna poOotu momsirae y moegnanHi host-authoritative mozgeni 3 data-driven-
koHTeHTOM Ha ScriptableObject, Oe3moBHii iHTerpamii Steamworks APl mgns
MaTYMEWKIHTY W JOCSTHEHb, a TaKOX Yy BIPOBAKCHHI ONTHUMI30BAaHOI CHUCTEMHU
NPUTOTYBaHHS U JIOCTaBKM IILHM, LIO JIETKO MAacIITa0yeThCs MiJ HOBI CLEHapii Ta
1aTHopMHU.

KmrouoBi cnoBa: Unity 6, Netcode for Game Objects, Steamworks API,

ScriptableObject, koonepaTuBHa rpa, MEpeKEBUN MYJIbTUILIEEP, KBECTOBA CUCTEMA.



AHOTANIA

KBamnidikamiitna poborta 6akaiaBpa Ma€ Taki CTPyKTYpHI YaCTUHU: BCTYM, YOTUPHU
pO3MUTM, BHCHOBKH, CIHCOK BHUKOPHUCTAaHMX JDKEpeNl Ta JOJaTKu. Y  BCTYyIi
c(hOpMyIIbOBaHO METY pOOOTH — PO3POOKY MEPEKEBOi KOOTIEPATUBHOI TPH JKaHPY party-
cook wa pymri Unity 6 3 inTerpamiero Steamworks API, mo 3a0esneuye 3pydHuit
KOPHUCTYBAIbKUIA JJOCBI/I.

[lepmnii po3Ainl MPUCBAYEHO OIJIAAY MOTOYHUX TPEHIIB IHIYCTpli, aHami3y
HOMYJSIPHUX ~ party-COOK-NIPO€KTIB, TMOPIBHSIHHIO HAsBHUX MEPEXKEBUX PpIIIEHb 1
dbopmyBaHHIO (QYHKIIIOHATBHUX Ta HE(PYHKIIOHAILHUX BUMOT JI0 TPH.

Hpyruii po3ain oxorwitoe noOyaoBy UML-niarpam, niarpam notokiB nanux (DFD)
1 Mojiesieil KOMITOHEHTIB, PO3POOKY apXITeKTYypH KIIEHT-CEPBEP/XOCT-KIIEHT HA OCHOBI
Netcode for Game Objects, TpPOEKTyBaHHS CHUCTEM peLENTiB 1 KBECTIB Ha
ScriptableObject, a Takox makeTyBaHHs iHTepdeiiciB 13 3actocyBanHaMm Ul Toolkit
(mento) Ta GameObject-UI (irpoBa ciieHa).

Tpetiit po3ain AeTanmizye IMIUIEMEHTAII0O MEPEKEBUX 00 €KTIB, aIrOPUTMIB
CHUHXpOHI3alii crany, iHTerpamito Steamworks API, peanizamito mMomyiniB (i3udHOI
B3a€EMOJIii, OpraHizaiito 30€peKEeHHS JaHUX peleNnTiB Ta KBECTIB 1 CTBOPEHHS
KOPHUCTYBAIbKUX CIICHAPIiB.

YerBepTuii po3min 30cepemkeHUi Ha (PYHKI[IOHATLHOMY, MEpPEXKEBOMY Ta
HaBaHTa)XyBaJbHOMY TECTyBaHHI, MEpeBIpIl KOPEKTHOCTI CHHXPOHI3AIil, OI[HII
OPOAYKTHBHOCTI Ta 03a0uliTi, MO MHIATBEPAMIO CTaOUIBHICTh TeiiMIuielo, Oe3neKy
3’€JIHaHb 1 3py4HICTh 1IHTEpPEiiCy.

VY BUCHOBKax y3arajJbHEHO pe3yJbTaTH, MIATBEPKEHO JOCATHEHHS MOCTABICHOI
METH Ta 3allPOIIOHOBAHO HAIIPSIMH TIOJATBIIOTO MaciTa0yBaHHs. CTUCOK BUKOPUCTAHUX
JKEpe MICTUTh JIITepaTypy 3 po3poOKH 1rop, MepexeBux TexHosorii ta UX-nu3ainy,
a JOJAaTKM BKIIOYAIOTH JiarpaMu, (QparMEHTH KOJy, CKPIHIIOTH TeUMIUICI0 Ta

THCTPYKIIIFO KOPUCTYyBaya.



ABSTRACT

The bachelor's thesis consists of the following structural components: an
introduction, four chapters, conclusions, a list of references, and appendices. The
introduction outlines the objective of the work—to develop a networked cooperative
party-cook game using the Unity 6 engine with Steamworks API integration, ensuring a
user-friendly experience.

The first chapter, "Analysis of the Current State of the Cooperative Gaming Market
and Its Features," reviews industry trends, analyzes popular party-cook projects,
compares existing network solutions, and defines the game's functional and non-
functional requirements.

The second chapter, "Design of a Networked Cooperative Game," covers the
creation of UML diagrams, data flow diagrams (DFD), and component models, the design
of a client-server/host-client architecture based on Netcode for Game Objects, the
development of recipe and quest systems using ScriptableObject, and interface
prototyping with UI Toolkit (menus) and GameObject-UI (game scene).

The third chapter details the implementation of networked objects, state
synchronization algorithms, Steamworks API integration, physics interaction modules,
recipe and quest data storage organization, and custom scenario creation.

The fourth chapter, "Testing and Optimization of the Networked Cooperative
Game," focuses on functional, network, and load testing, verification of synchronization
accuracy, and evaluation of performance and usability, confirming gameplay stability,
connection security, and interface convenience.

The conclusions summarize the results, confirm the achievement of the set
objective, and propose directions for further scaling. The list of references includes
literature on game development, networking technologies, and UX design, while the

appendices contain diagrams, code snippets, gameplay screenshots, and a user guide.
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INEPEJIIK YMOBHHUX CKOPOYEHb

API — inTepdeiic npuknaguoro nmporpamyBanns (Application Programming

Interface)

CI/CD - mnenepepBHa iHTerpamis / gocraBka (Continuous Integration /

Continuous Delivery)

FPS — vactoTa kaapiB, kaJipiB 3a cekyHay (Frames Per Second)

JSON — tekcroBuit popmart oOMiny ganumu JavaScript Object Notation
LTS — noBrocrpokona miarpuMka (Long-Term Support)

NfGO — 616;miotexa Netcode for Game Objects (MmepexeBuii ctek Unity)
P2P — ognopanrosa mepexa (Peer-to-Peer)

RPC — Bignanenuit Bukiuk npoueaypu (Remote Procedure Call)

RTT — wac npoxomkenHsa nakera Tyau-Ha3zaa (Round-Trip Time)

SDK — Ha0ip 3aco0iB po3poOHuka (Software Development Kit)

TCP — nporokou kepyBanHs nepenaueto (Transmission Control Protocol)
UI — xopucryBaupkuii inTepdeiic (User Interface)

UML - ynidikoBana moBa mojentoBanHs (Unified Modeling Language)

XlInput — nporpamuuii inTepderic kontposiepiB Microsoft XInput
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BCTYII

Po3BuUTOK irpoBOi IHAYCTPIi — OJMH 13 HAHOUTBII JUHAMIYHUX CETMEHTIB CBITOBOTO
pPUHKY TporpamHoro 3abe3nedyeHHs. CyyacHl KOPHCTyBadl OUIKYyIOTh BiJ BiZ€OIrOp He
JUIIe SIKICHOT rpadiKu Ta 3aXOIJIMBOTO CIOXKETY, a i 0€3/10raHHOT MEPEKEBO1 B3aEMO/III,
corianpHOI CKIamoBoi Ta KpocmiatdopmeHocTi. OcoOIMBOI MOMYISIPHOCTI OCTAaHHIMU
pokamu HaOyJIM KOOTIepaTUBHI «party-cook»-1rpu, ki, MOE€IHYIOUN €JIEMEHTH KOMaHTHOT
poboTu Ta mBUAKOI peakilii. Came ToMy oOpaHa TeMa € aKTyalbHOIO Ta BIJAMOBiNa€
Cy4acHUM TEHJICHIIISIM TalTy3i.

OOG’eKT JOCHDKEHHS — TMPOIECH MPOEKTYBaHHS Ta peali3allii MepeKeBOro
0araTOKOpPUCTYBAaLbKOTO IFPOBOT0 3aCTOCYHKY.

[IpenMeTr mociiKeHHS — MPOrpaMHi, MEPEXKEBI Ta TeHMIN3alHEPChK] PIIlIEHHS],
10 3a0€3MeuyI0Th KOPEKTHE M CTiiiKe 0 BIAMOB (DYHKI[IOHYBAHHS KOOINIEPATUBHOI I'pH
XKaHpy «party-cooky» mpo minepiro i YOTUPHOX TPaBIIB.

Merta aumioMHOi poOOTH — PO3POOUTH MPOTOTHUIT KOOTEPATUBHOI TPH, SKUM
J€MOHCTPYE:

— cTabiapHe peer-to-peer-miIKIYeHHsT J0 cecii 3a JomnmoMoror Steam

Networking;
— Y3rOJDKEHY CHHXPOHI3aIlil0 CTaHIB 00’e€kTiB KyxH1 uepe3 Netcode for Game
Objects;

— THYYKy cucteMy KBecTiB Ha ScriptableObject 3 miATPUMKOIO PO3MOALIEHOTO

nporpecy;

— 3pyunuit Ul, peamizoBanuii 3acobamu Ul Toolkit (romoBHe MeHI0) Ta

kinacnuHux Game Objects (irpoBa ciieHa);

— MOXKJIMBICTH MOAAJIBIIOTO MacIITa0yBaHHA MiJ JOAATKOBI CIIeHApli reiMIUIeIO

Ta miatGopmu.
JIJ1st MOCSATHEHHS TIOCTABJICHOI METH BUPINITYIOTHCS TaKi 3aBIaHHS
1. IlpoanamizyBat iCHyIOUl IrpU-aHAJOTHM Ta  TEXHOJIOTII  MepexeBoi

cunxponizaiii y Unity, BU3BHaYUTH iX niepeBaru it 0OMeKeHHSI.
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2. CdopmyBaTH BUMOTH JI0 IrPOBOTO MPOIIECY, apXITEKTYpU MEPEKEBOI YaCTUHU
Ta KOPUCTYBAILKOTO 1HTEep(deiCy.
3. CropoekTyBatu OaraTOpiBHEBY apxXIiTEKTypy TMPOEKTY 3 BHUKOPHUCTAHHAM
natepHiB ECS-cymicHoro kony, ScriptableObject Ta cepsiciB Steamworks.
4. PeamizyBaTu irpOBY JIOTIKY: YIIPaBJIIHHS MPUTOTYBAaHHSIM 1 JIOCTABKOIO IIIIIH,
CUCTEMY 3aBJaHb 1 BUHATOPO/, CHHXPOHI3aI[1I0 IHBEHTApPIO Ta il rpaBIliB.
5. TlpoBecTu TecTyBaHHs IJis TEPEBIPKH KOPEKTHOCTI BIATBOPEHHS CTaHIB Ta
NPOAYKTHUBHOCTI MiJ 4ac IPH YOTHPHOX KOPHCTYBaYiB.
6. IligrotyBatn makyBanmbHHIl build y Steam Pipe ta odopmutu cympoBinHy
JOKYMEHTAII10 (KEPIBHUIITBO KOPUCTYBaya, IHCTPYKIIIFO BCTAHOBJICHHS).
HayxoBo-npakTiuiHa 3HaYyILIICTh pOOOTH MOJISITa€ B AEMOHCTpAIIli IITICHOTO
MiXOMY 10 CTBOPEHHS 1HAU-KOOTIEPATUBHOI IPH 3 HYJISI IO MPAIFOI0YOTO MPOTOTHITY,
110 BKJTFOYAE SIK CEPBEPHY, TaK 1 KIIEHTCHKY JIOTIKY, a TAKOX Y BIPOBaHKCHHI
apXITEKTYpHUX PIIICHb, MPUIATHUX I KOMEPIIITHOTO PO3MIUPEeHHs. 3anpOoIOHOBaH1
TEeXHIYHI Ta reiMaIn3aiHepChKl 3aCO0U MOXKYTh OyTH BUKOPUCTaH1 1HITUMHU
KOMaH/IaMH-pO3pOOHUKAMHU JIJIsl IPUIIBUALLICHHS CTBOPEHHS OHJIAMHOBUX MPOEKTIB HA

Unity 6.



