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MeTor poOOTH € CTBOPEHHS MPOTOTUILY CTPATETIYHOI KOMII IOTEPHOI T'pHU 3a
nonoMmororo MoBu C#. YV po0OOTI NpOBENEHO aHal3 ICHYIOUMX ITPOBUX pYILIiB,
IHCTPYMEHTIB PO3POOKHM Ta aHAJIOTIYHUX MPOEKTIB. 3aIIPOIIOHOBAHO APXITEKTYpPY TPH,
peanizoBaHo 1HTepdeiic KopucTyBaya, 0a30By OOHOBY cucTeMy, OOpPOOKYy MOiH,
JIOTIKY PO3BUTKY I'paBlisd Ta CYNPOBIAHI IHCTpyMeHTU. ['pa Mae MOZIylIbHY CTPYKTYPY,
peanizoBany 0e3 Bukopuctanus pymiis Unity, mo 3a0e3nedye KOHTpPOJIb Haja ycima
KOMITIOHEHTaMU. Pe3ynbTati poOOTH MOXKYTh OyTH BUKOPHUCTaHI JJis AEMOHCTpAIlli
INPUHIUIIB PO3POOKH CTpaTeriyHux irop abo SK OCHOBa JUIsl TMOBHOLIIHHOTO

KOMEPUIHHOTO MPOIYKTY.



ABSTRACT

KEYWORDS: STRATEGY GAME, C#, SOFTWARE DEVELOPMENT,
USER INTERFACE, GAME LOGIC, PROTOTYPE, Al, GAMEPLAY, OOP,
GRAPHICS, Ul, UX, ARCHITECTURE, SYSTEM DESIGN

Thesis: 81 pages, 4 tables, 6 figures, 29 appendices, 14 references.

The purpose of the work is to create a prototype of a strategic computer game
using the C# programming language. The study includes an analysis of existing game
engines, development tools, and similar projects. A game architecture was proposed;
the user interface, basic combat system, event handling, player progression logic, and
supporting tools were implemented. The game features a modular structure developed
without using the Unity engine, which ensures full control over all components. The
results of the work can be used to demonstrate principles of strategy game development

or serve as the basis for a full-fledged commercial product.
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HNEPEJIIK YMOBHUX ITOSHAYEHDb TA CKOPOUYEHb

C# — MoBa mmporpaMyBaHHSI, 1[0 BAKOPUCTOBYETHCS ISl pO3POOKHU TPH

Ul (User Interface) — intepdeiic kopuctyBada

UX (User Experience) — xopucTyBaIbKuii JOCBIT

OOP  (Object—Oriented  Programming) @ —  00’€KTHO—OpPI€EHTOBaHE
IporpaMyBaHHSI

Al (Artificial Intelligence) — mryunuii iHTEIEKT

IDE (Integrated Development Environment) — iHTerpoBaHe cepeaOBHIIEC
PO3pOOKHU

FPS (Frames Per Second) — KiJbKICTh KaJpiB 32 CEKYHTY

JSON — ¢dopwmar 36epiranus Ta nepemadi JaHUX

MVC — monens apxitektypu: Model-View—Controller

FSM (Finite State Machine) — ckin4eHHUiT aBTOMAT CTaHIB



BCTYIl1

Y cydacHOMY 1TU(POBOMY CBiTI KOMIT IOTE€PHI ITPH BXKE JaBHO MepecTaau OyTu
nuiie (OpMOIO pO3Bard — BOHU MEPETBOPUIIMCS HA MOTYKHUN IHCTPYMEHT HABYAHHS,
TBOpUOCTI Ta mpodeciiinoi camopeanizamii. OcobIuBy Hilly cepes ITPOBUX KaHPIB
3aliMalOTh CTpaTeriyHi Irpv, IO PO3BUBAIOTH B TPaBLIB JIOTIYHE MHCICHHS,
IUIaHYBaHHS Ta NPUUHATTS 3BAKEHUX pillleHb. l[lomymsipHICTH 1rop 3yMOBIEHa
INIMOMHOI0 TEHMIUICIO, BCUISKHMMH CIIEHAPIsIMH Ta BEIUKUMU MOXKIUBOCTSIMH IS
peanizaiii GpaHTa3ii.

[Iporiec cTBOpEHHS CTpATETIYHOI TPy — II€ CKJIa/IHA 1 6aratorpaHHa pobora, 1o
OXOIUTIOE SIK TEXHIYHI, TaK 1 KpeaTuBH1 eTanu. [lounHaeTscs po3poOKa 3 aHaNI3y 11€i
Ta MOoOYAOBH IrpOBO1 KOHIICMIIT, BU3HAYCHHSI OCHOBHUX MEXaHIK, I[IJIbOBOI ayIuTOPii
Ta 3araJIbHOTO CTHJIIO Tpu. HacTynmHuMEU KpoKaMu € MOJIETTIOBaHHS ITPOBUX MPOILIECIB,
po3po0Ka CIIeHapiiB IITYYHOrO IHTENEKTYy, MoOyaoBa iHTep(dEcy Ta CTBOPEHHS
BI3yaJIbHUX 1 3BYKOBUX €JIEMEHTIB.

Moga C# 1 mexani3m Unity CTBOPIOIOTH 1i€aJIbHY TE€XHIYHY KOMOIHAIIIO JJIs
peamizailii mpoekTiB Takoro Tumy. Unity mae myxe MOTYXHY (PYHKI[IOHAJIBHICThH Y
pO3po0Il IBOBUMIPHUX 1 TPUBUMIPHUX CTpaTeriyHux irop, a C# nae Bam 4yyloBUA
cnoci0 e(heKTUBHO peanizyBaTu irpoBY JIOTIKY, KEpyBaHHs 00’ €KTaMu, 00pOOKyY MO1i
— yce, 10 CTOCYETHCSI B3aEMO/I1T 3 KOPUCTYBAUEM.

BBaxkaeTbes, 110 irpoBa 1HAYCTpiS — 1€ TBOpYa CBOOOJA, aje Ie IIJIKOM
peasbHI E€KOHOMIYHI TepcnekTuBH. bararo cydacHuX Kommadiii 3apoOJstOTh
MIJTEHOHH, CTBOPIOIOYH sIKICHI irpu. OCOOJIMBO MPUOYTKOBUMHU € Ti MPOIYKTH, SIKi
MOEHYIOTh 3aXOIUIIOIOYMI  CIOKET 13 J00pe NpOAyMaHOK EKOHOMIYHOIO YH
BIMCHKOBOIO CTPATETI€I0, KA 320X0Yy€ KOPUCTYBAYIB IPOrpaBaTH i1 KUJIbKa pasiB.

Metoro Mo€i poOOTH € CTBOPEHHS NPOTOTHUIYy CTpaTeriuHOl BIIEOIrpU 3a
nornomororo C#. OCHOBHI 3aBJaHHs, SKI HEOOXIJHO BUPIIIUTH MiJ YaC BUKOHAHHS
JTAaHOTO MPOEKTY:

» IlpoananizyBaTu CydYacHi JOCHIDKEHHS Ta JPKepena, MPUCBIYCHI CTBOPEHHIO

CTpaTeTivyHuX Iirop.



» BusHaunTH HalKpaIl iIHCTPYMEHTH Ta CepPeJIOBHUIIA JIJIS IPOTrPaMyBaHHS.
» CTBOpPUTH KOHIIEMIIIO I'PH, BKIIOYAIOYH MEXaHIKY, CIOXKET 1 CHCTEMY B3a€MOIii
MDXK 00'€eKTamMu TpH.
» CrtBopith npocty rpadiky, iHTepdeiic i JEMOHCTPYIOYi YaCTHHHU.
» CTBOpIOiiTe OCHOBHI p00O0Yi YacTUHU 3a Jonomororo CH.
CTBOpEHHS CTpaTEriuHOi Ipy — 1€ HE JIMIIE BUMPOOYBaHHS ISl pO3POOHHMKA,
aJie i maHc mooyayBaT 0OCOOIMBUH CBIT, /I¢ KOJKHA YaCTHHA Ma€ 3HAYCHHS, a BUTPAIIl

IpaBIId 3aJIEKUTH BiJ] MyJIporo BUOOPY, a HE BiJl yaul.
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PO3A1JI 1. AHAJII3 ITPOBJIEMHU I IOCTAHOBKA 3ABJIAHHA
POBOTH

1.1 Anani3 npodeciiinoi o0J1acTi po3podku crpareriyuux irop Ha C#
Crparteriuti irpu noTpe0yroTh KOMIUIEKCHOTO MiaXoAy. Po3risiHeMo KitouoBi

acreKkTH nmpodeciitHoi ramy3i 3 BukopuctanHsiM C# Ta cydacHUX TEXHOJIOTIH.

Tabmuug 1.1 — Bubip TEXHONOTTYHOTO CTEKY

. Unreal Engine + Godot +
Kpurepii Unity + C# .
purep y C++ C#/GDScript
63% TPOEKTIB 22% (AAA - |15%
Cmpameziuni i2pu IIPOCKTH) (immiBimyaabHa
po3poOKa)
Ilepesazu By aKmit >
Bucoka be3komToBHUH,
mpoTOTHI, - Asset IIPOAYKTUBHICTD JIeTKa  1HTerparis
Store, KpOC— poLy ’ : P
: Al—tyn3u CKPHIITIB
1aT(OPMEHICTh
OOmMesxeHa
.. . OOMesxeHa
. ontumizamis s | CKIagHicT s | .
Heoonixu M1ATPUMKaA
MacCIITaOHHUX MaJINX KOMaH]I
Y CKJIQJIHUX CUCTEM
cTpaTerii
«Hollow Knight», | «Civilization VI» i .
Tpuxnaou oflo g C . 0 «Rise to Ruins»
«QOri» (Moaudikarrii)

Kijs-Tb npoekTiB B % cHniBigHOIIEHHI

mUnity + C# mUnreal Engine + C++ Godot + C#/GDScript =

Pucynox 1.1 — IlopiBusiHHs Kii—Th npoekTiB B % CIiB1IHOIIEHH1
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[TpoBenenmii aHani3 cy4yacHHX IFPOBUX PYILIIiB, HAJaB 3MOTY Hajaali 3poOUTH
TaKi BUCHOBKH :

Unity y noeHanHi 3 MOBOIO IporpamyBaHHsi C# € onTUMaJIbHUM BUOOPOM ISt
peamizailii cepeaHhOOIOKETHOTO TPOEKTY y kaHpi crparerii. Lleit BuOip myxe
MIJIXOJUTH SIK 1 3 TEXHIYHOT CTOPOHU PO3POOKHU, TaK 1 EKOHOMIYHOI.

3aBAsSKM HHOTO MOKHA €(EKTHBHO peajizyBaTh €JIeMEHTH KEpyBaHHsI, KapTH,
MaHesl pecypciB, MiHIMAaIM, MOBiOMIICHHS Toio. KpimM Toro, BiH Hajia€ MOKJIMBICTh
CTBOPUTHU 3pYyUHHI 1 TpUBAOIUBUN 1HTepdEc 1JIs KOPUCTYBaya, IO € HAJI3BUYAIHO
BOKJIMBUM JIJIsI CTpATeTii, e KOpUCTyBad B3aeMOJIi€ 3 0aratuMm 00’eMoM 1H(opmarlii
Ha MOHHUTOPI.

Steamworks.NET, namae 3mory mBWAKO JIOJAaTH aBTOpH3aIii0 depe3 Steam,
JOCSITHEHHSI, 0araTOKOPUCTYBALIbKUN PEXHUM, TaOIUIll JiAEpiB, Ta 1HIIE, 110 3HAYHO
MIJBUINYIOTh 3aIliKaBJICHICTh TpaBliB. lle He muine miaBUINYE SKICTH TOCBITY
KOPHUCTYyBaya, a i pO3IMIUPIOE TIEPCIICKTUBH MPOEKTY.

TexHi4HI Ta KOMYHIKaTUBHI KOMIIETEHIII1 pO3pOOHUKA CTPATErTYHUX 1TOp

Po3poOka cTpareriyHoi KOMII'IOTEPHOI Ipd BUMAarae Bif (axiBUsi HE JIMILIE
TEXHIYHOI MIATOTOBKH, a ¥ HE MaJeHbKuW crhekTpa HaBuuoK. llel »xaHp irop
XapaKTEPU3YEThCSI  CKIQJHOIO  BHYTPIIIHBOK  JIOTIKOIO, BEITUKOI  KUIBKICTIO
B3a€MOIIOB ’A3aHUX CUCTEM, HEOOXITHICTIO 3a0€3MeUeHHs CTa0IbHOI MPOYKTUBHOCTI
IIPY BEJIMKOMY HaBAaHTAXEHHI, @ TAKO BUCOKUMH BUMOTAMHU JI0 3PyYHOCTI B3aEMO/IIT
KOPHUCTYyBaua 3 rporo.

Jlo TeXHIYHMX KOMIETEHII HaJe)KUTh YMIHHSI MpAIlOBaTH 3 aJIrOpUTMaMH
MTYYHOTO 1HTENeKTY. OMHUM 13 HAWMOUTBII MIAXOASYMX HABUKIB € BHUKOPUCTAHHS
nepeB noseaiHku (Behavior Trees), siki 103BOJISI0Th OyAyBaTH 1€papXito Mojaenen i
irpoBux 00’ekTiB. Taka MoJiesb 3abe3Mneuye MBUIKE pearyBaHHs Ha 3MIiHH B irpi. Js
peaizallii MpoCTHX MOJEIICH MOBEIIHKH 3aCTOCOBYIOThCSI CKIHUEHHI aBTOMATH CTaHIB
(Finite State Machines), siki gar0Th 3MOT'y onucaTu 0a30Bi ClieHapii ik MepCOHAaXKIB,

Takl K aTakKa 4y BTEYa.
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MepexeBuil KOMIIOHEHT € Ba)KIMBOIO CKJIQJOBOIO Cy4acHOI CTPATETiyHOI TPH.
Po3poOHMK TMOBHHEH BOJOJITA HaBUYKaMHM MOOYIOBU Ta POOOTH 3 MOMYJISPHUMU
bpeiiMBOpKaMu.

OxpiM TEXHIYHUX, BOXJIMBUMH € 1 THYYKli HaBUYKH, 0e3 AKHX e(eKTHBHA
KOMaHJIHa poOoTa B irpoBid 1HAYCTpii HeMOxJuBa. OAHUM 13 MPUKIAIIB € BMIHHSA
OamanyBatu cam irpoBuii niporiec. lle mependadae momentoBaHHS irpoBOi €KOHOMIKH,
00HOBO1 cCUCTEMH, TalMEPIB TOIIO 32 JOMOMOIOI0 TAOJMYHUX PEAAKTOPIB HA KIITAIIT
Excel.

Hesin’eMHOIO YacTUHOIO TPO(dECiiHOI AISNTBHOCTI € e(heKTUBHA KOMYHIKaLIS 3
IHITUMHU 4YJ€HAMU KoMmaHau. PO3pOoOHMK Mae BMITH 3HAaXOJIUTU CHUIBHY MOBY 3
Jv3aliHepaMu J1Ji1 TOUHOT'O BTUICHHS ITPOBUX MEXaHIK, a TAKOXK 3 apT—BIAA1IOM — JIJIs
peanizaiii Bi3yaJIbHUX KOHIEMIIN BIAMOBIIHO JO TEXHIYHUX OOMEeXeHb pyiris. Taka
MDKJIUCIHUIUTIHAPHA B3aEMO/IISI CTBOPIOE SIKICHY Ta LIUTICHY pOOOTY HaJl MTPOTYKTOM.

Otxe, ycriniHa po3poOKa CTpaTeriyHoi Ipyu BUMAarae KOMILJIEKCHOTO MIIXO0.Y,
o Tnependadae BOJOJMIHHS SK CYYaCHUMU TEXHIYHUMM 1HCTPYMEHTaMH, TakK 1
PO3BUHEHUMH KOMYHIKATUBHUMHM Ta aHATITHYHIMH HABUIKAMHU.

TenaeHIii ramy3i Ta pU3uKu

CydacHa 1HIYCTpis CTpATEri4HHUX Irop MOCTIMHO €BOJIOLIOHYE, alaNnTyIOUunCh
710 HOBUX TEXHOJIOTTYHMX MOKJIMBOCTEH Ta 3MiH y MOBEIIHLI rpaBLiB. L{el sxaHp, Skuii
BUMara€ BiJ KOpPUCTyBauya TJMOOKOTO aHali3zy, TAaKTUYHOTO MHUCJEHHS Ta
CTpATETIYHOTO TUIaHYBaHHS, MTPOJIOBKYE 3aiMaTH BAXJIMBY HIIIY Y CBITOBOMY PUHKY
irpoBoi iHaycTpii. [IpoTe, A7 yCHIIHOTO MPOEKTYBaHHS 1 peajtizallii HOBUX IPOIYKTIB
BKJIMBO BPaXOBYBATH SIK TEXHOJIOTTYHI TPEHH, TaK 1 MOKJIUB1 PU3HKH.

OmuuM 13 TpeHIIB € opieHTalis Ha ‘“‘mMoaaep—(ppeHmi” apxiTeKTypy, IO
3a0e3nedye MATPUMKY KOHTEHTY, CTBOPEHOTO KOopucCTyBadamu. Bce Ouiblie irop
inTerpyrothest 31 Steam Workshop 3a momomororo UGC (User Generated Content)
1HCTPYMEHTIB, SIK1 JJO3BOJISIFOTH I'PaBIsIM CTBOPIOBATH, MMyOIIKyBaTH Ta OOMIHIOBATUCS
HOBUMH KapTaMHU, CIIEHAPISIMU Ta IHITUMU eJIeMEHTaMu TpH. Taka BIKPUTICTh 3HAYHO

M1JBUIIYE KUTTEBUN UKII TPU T 3a]TyYEHICTh CIIUJIBHOTH.
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OxpeMoi yBaru 3aciayroBye TECHACHITIS 0 BUKOPUCTAHHS XMAapHUX OOYHCIICHb
JUISL CUMYJIAIIT IrpoBUX TporieciB. L{si TeXHOIOTIS 103BOJISIE CTBOPIOBATH MacIITaOH1
0araToKOpHUCTYBAIbKI CUMYJIAIII, 0OpOOIATH BEIWKI OOCSATH JaHWX Ha CEpBEpHId
CTOpOHi, 30epiraTé TpOrpec TPaBI[iB Ta pPeai30BYyBaTH MEXaHIKM B3a€MOIl B
pealbHOMY 4Yacl.

[TpoTe, pa3oM 3 MO3UTUBHUMH TPEHIAMH, PUHOK Ma€ 1 psii pu3ukiB. OqHUM 13
HUX € HaJ[3BUYalHO BUCOKA KOHKYpEHIIis Ha miatdopmi Steam, A€ MOpPOKY BUXOAUTh
KUJIbKa COTEHb HOBUX CTpaTeriil. 3riIHO 31 CTaTUCTUKOIO, TOHaA 30% TakuX MpPOEKTIB
HE JIOCATAOTh TOYKH OKYITHOCTI, IO TIOB’SI3aHO 5K 3 TIGPCHACHYCHHSM PHHKY, TaK 1 3
HEJIOCTaTHIM MapKETUHTOBUM OXOILJICHHSIM.

[HmuM ~ cepiiOo3HUM  BUKJIMKOM  3QJIMIIAETHCS  CKJIQAHICTh  cTabumizarii
0araToKOpHUCTYBAIIBKUX PEKUMIB, OCOOJIMBO KOJHM IPaBIll MAIOTh 3MOT'Y B3a€MO/IISTH
HErapMOHIMHO, 3 PI3HUMHU YMOBAaMH CTapTy, PECypCaMU YU TaKTUKaMu. BiICyTHICTb
MPaBHJILHOTO OaJaHCy MOKe MPU3BECTH A0 BTPATH IHTEPECY A0 TPH, OCOOIUBO Ha
MOYAaTKOBUX €Tarax pemizy.

Po3poOka cTpaTeriyHux irop Ha OCHOBI MOBM mporpamyBaHHsi C# BuMmarae
IIMOOKMX TEXHIYHMX 3HaHb Yy cepax apXiTEeKTypH HPOrpaMHOro 3a0e3NeueHHs,
onTUMIi3aIli 00YHCIeHb, MAaTEMAaTUYHOTO MOJCITIOBAHHS Ta OCHOB TI'eHM—IH3aiHY.
He3Bakatoum Ha BHCOKI CKJIAJHOII Ta BXIAHUI PiBEHb y *aHp, IHAYCTpis 30epirae
rapHU MOTEHITIAM IJI1 KOMaH/I, SIKi CTIeHiali3yIOThCsl HA BY3bKUX HIIIAX.

MoBa C# 3anumaerbcsi ONTUMAJILHUM BUOOPOM I CEpPEAHBOPIBHEBUX
MIPOEKTIB 3aBISIKM TTOE€THAHHIO BUCOKOT TIPOAYKTUBHOCTI Ta 3pYYHOCTI PO3POOKH.

3 ypaxyBaHHSM TEpesiuyeHruX TEHCHIIN 1 PU3UKIB, MOYKHA CTBEPJIKYBaTH, 110
CTpaTeTiyHUM MiAX1] 10 BUOOPY TEXHOJIOT1H, BpaXyBaHHs MOTpeO TpaBliB 1 aKTUBHA
HiATPUMKA KOM IOHITI € KJIIOYOBHMMHM YMHHHMKAMH YCHIIIHOTO PO3BUTKY NPOEKTIB Y

JTAHOMY CEeTMEHTI.
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1.2 Anani3 irpoBux JIBHKKIB

AHaJIi3 IrpOBUX PYIIIiB € KJIIOUOBUM €TaroM IIPU BUOOPI TEXHOJIOTTYHOT OCHOBU
JUTSL peastizallii mporpaMHOTO TMPOIYKTY, OCKIIBKH came PYIIiid BU3HA4Ya€ TEXHIYHI
MOJKJIMBOCTI, MPOJYKTHUBHICTb, THYYKICTb apXITEKTYpH Ta HIBUAKICTH PO3POOKH.
['paMOTHE TOpPIBHSHHS PYIIIiB J03BOJIIE O0OpaTH ONTUMAIbHE CEPEIOBHUIIE, SKE
HaliKpaile BiIoBiae moTpedaM KOHKPETHOTO JKaHPY TPH, PIBHIO CKJIATHOCTI, 0OCATY
KOMaH/M Ta 1uIboBiM minatdopmi. OriHka Takux (HakTopiB, K MIATPUMKA CydacCHUX
rpadiuHUX TEXHOJIOTIH, 1HTErpallis 3 MEpeKEBUMH CEpBICaMU, HASIBHICTb TOTOBHUX
iHcTpyMeHTiB Ul Ta Al, a TakoX aKTUBHICTb CIUJIBHOTH Ta HAsBHICTh JTIOKYMEHTALIi,
JOTIOMAara€e MiHIMI3yBaTH TEXHIYHI PU3UKHU Ta 3a0€3MEUUTH CTAOUIBHHM PO3BUTOK

IIPOEKTY Ha BCIX €Tanax >KHTTEBOTO IMUKITY.

Tabmus 1.2 — Ananis IrpoBux JIBuxkKiB

Kpurepiii Unreal Unit Godot CryEngine
prrep . y yENg Source 2
Engine 5
HaiBunu | Bucoka,
. . 0 Cepenns Bucoxka,
: U pIBEHb  ale Jly)xe BHUCOKa, .
I'pagixa : (xparie . ONTUMI30
(Nanite,  moctymae 11 2D) peaicThyHa sama
Lumen) | teesa UES A
. Bucoka, Cepenns,
IIpooyxmuenicm . Bucoxka, pe Bucoka, aine
OINITUMI30 JIETKUM . Bucoka
b THy4YKa BUMOTJIMBUM
BaHa st TIK
Hyxe
IIIUpPOKa
MK, P MK, . TIK,
Kpocnnamgpopm . (IIK, .. IIK, xoncom, .
: KOHCOJTI, > . | MOOLIbHI, KOHCOJTI,
eHicmb MOGUILH MOO1IBHI, 566 VR VR
VR/AR,
KOHCOJT1)
BignocHo
o Hyxe
. CknazHO | MPOCTO, CxJaHo, Majo
Jleekicmy MpOCTO,
IR Oarato o HaBYaJIbHUX Cepennbo
OCBOEHHS : . . | IHTYiTHBH ..
HOBAYKIB | Marepiam MarepiajiB
B
: : : beskomto
Jiyenzis/eapmic = beskomTo  be3komr BHO. oben beskomroBHo/ | beskorTo
mb BHO 10 $1 | OBHO [0 > P posuITi BHO

source
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MJIH, J1aJli TICBHOTO

pOsUITI TOXOTy
. : Ke Ke 3pocrTae,
CninbHoma/niom Ay Ay p
Ka BeEJIMKa, BeIWKa, | Open Menm aktuBHa = CepenHs
P aKTHBHa  aKTHUBHAa | SOUICE
Nanite, By3nosa
SRP, y3 . Steam
. Lumen, apxiTekty | Peanism, ) .
Ocobnusocmi . Asset . 1HTEerpari
Blueprint pa, rpadika
Store, C# : A
S GDScript

BucHoBku 3a pe3yibTaTaMu aHANI3y ITPOBUX PYIIIIiB

Ha ocHOBI TpOBENEHOr0 aHajidy CydYaCHHX ITPOBHX PYIIIiB MOKHA
c(hopMyJIIOBaTH BUCHOBKM WIOAO JOIIJIBHOCTI 1X 3aCTOCYBaHHS B 3aJIeKHOCTI Bij
XapaKkTepy MPOEKTY, TEXHIYHUX BHUMOT, IUIHOBOI IJIATHOPMH, a TaKOX PECYpCHHUX
MOXJIMBOCTEH 1 JOCBIAY KOMaHAW po3poOHUKIB. Takui MiaXi[g J103BOJISIE
OoOTpyHTOBaHO OOpaTH OUIBII MIAXOAIIE PIMICHHS, sIKe 3a0€3MeYnuTh ONTUMAJIBHUI
OalaHc MDK MPOJIYKTUBHICTIO, 3PYyYHOIO peati3ali€lo 1 BIAMOBIAHICTIO PUHKOBUM
OYIKYBaHHSM, MIHIMI3YIOUH PU3UKH, [OB’S3aH1 3 TEXHOJIOITYHUMH OOMEKEHHSIMHU Ha
MI3HIIIKX eTarax po3poOKH.

Unreal Engine 5 e naiikpammM BHOOpPOM ISl MPOEKTIB, OPIEHTOBAHMX Ha
nepenoBy 3D-rpadiky, doropeanizM Ta BUCOKMHM piBeHb Aetamizamii. Lled pymnii

JTIEMOHCTPYE HETIepeBEPIIICHI MOXKIMBOCTI Bizyauri3aiii. OJlHaK yepe3 CBOO CKIIAIHICTh

.....

Pucynok 1.2 — Iatepdeiic Unreal Engine 5
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Ta BHCOKI CHCTEMHI BUMOTH BiH Kpallle MIXOAUTh ISl BEIUKUX CTYHil 13
JOCBITYEHUMH KOMaH/IaMHU.

Unity, y cBOIO uepry, 3aiUIIaeThCsl YHIBEPCATHHUM PIlICHHSM, SIKE MIATPUMYE
po3poOKy sk y 2D—, tak 1 B 3D—cepenoButii. Bin oco0auBo mpuBaOIMBUi 15 1HTI—

PO3pOOHUKIB 3aBMISIKH 3pyUYHOMY 1HTepdelcy, MUPOKik 0a31 HaBUYAILHUX MaTepialliB,

Pucynok 1.3 — Intepdetic Unity

rHyuKkiil CH-apxiTekTypi Ta akTUBHOMY KoM toHITI. KpiMm Toro, Unity aemoHcTpye
XOpOIIly CyMICHICTh 3 MOOUThHUMU IaThopmamu, VR/AR-mpuctposimu Ta Hamgae
IHCTpYMEHTH ISl IIBUJKOTO IPOTOTHIYBaHHS, IO POOUTH WOTro ifcaabHUM IS

KOMaH]1 13 00MEXEHUMH PECYPCaAMH.

Godot Engine BapTo po3riisiaTy K ONTAMATBHHAA BapiaHT [T HeBSJIIMKKUX 1HTI—
IPOEKTiB, 0coOmuBO B kaHpi 2D—irop. Moro OCHOBHI mHepeBarnm INONATAIOTH Y
BIIKPUTOMY BHUXIJTHOMY KOJi, TOBHIM OE3KOIITOBHOCTI, JIETKOCTI OCBOEHHS Ta
HIBUIKOMY po3roptansi. He3paxkaroun Ha Te, 1o 3D—dyHskiionansHicts Godot Hapasi
00OMexeHa TOPIBHSIHO 3 KOHKYPEHTAMH, AKTUBHUMA PO3BUTOK PYIIiS CBITYUTH ITPO HOTO

3pOCTaOuuil MOTEHL1aN y MailOyTHbOMY.
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o o O

& EnemyS

Output Del \udio  Animation Linear Damp

Pucynox 1.4 — Iatepdeiic Godot Engine

CryEngine € moTy>kHUM 1HCTPYMEHTOM JIJIsl CTBOPEHHSI irop 13 BUCOKUM PiBHEM
rpaiyHOro peanizmy, OCOOJHMBO B JKaHpax LIYTEPiB ad0 CUMYJATOPIB BIAKPUTOIO
cBity. [IpoTe yepe3 CKIATHICTh OCBOEHHS, CIEHU(IYHICTh JOKYMEHTAIlli Ta MEHITY
NOMYJISIPHICTB CEPEJl HIMPOKOro KOJia pO3pOOHUKIB, BIH Ma€ 0OMEXEHE 3aCTOCYBAHHS,
MepPeBaXKHO B MPOECIHHOMY CepeIOBHIIT.

Y miacymky, BuOip IrpOBOrO pyIIis 3aJeXUTh HE JIMIIE BiJ TEXHIYHUX

, Hide filtered, AnD KNICha

Ider: ‘Game' XB

Pucynox 1.5 — Iatepeiic CryEngine

XapaKTepUCTHK, a W BiA LIEH MPOEKTY, NOCBIAY KOMaHIW Ta MIAaTGOpMH, MiJ AKY
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CTBOpIOEThCS Tpa. Unity Hapasi 3aaummaeTbcsi HaWO1IbIT 30aJaHCOBAaHUM PIIICHHSM
JUJISL TIPOEKTIB CEPETHHOTO PIBHS CKJIAAHOCT1, 0COOIUBO Y chepi CTpaTEridyHUX 1rop, 1Mo

PO3pOOJIIOTHCSI MOBOIO TIporpamyBaHHs CH#.

1.3 Anaui3 icHyI0UMX aHAJIOTiB

AHaJli3 ICHYIOUHMX aHaJOriB € BaXJIWBUM €TalioM Yy TIPoIeci pO3pOOKH
MPOrpaMHOro 3a0€3MEeUEHHs], OCKUIBKMA BIH JIO3BOJISIE HE JIMIIE TIIHUOIIE 3pO3yMITH
PUHKOBI OYiKyBaHHS Ta OTPeOU IIIHOBOT ayAUTOPIi, @ i BUSIBUTH CUJIbHI Ta ClIa0Ki
CTOPOHHU KOHKYPEHTHUX ITPOJYKTIB.

Hwuxdye npeacraBieHHas TaOIUI aHaII3y AOBOJI MOIMYJSIPHUX CTPATETIYHUX
irop sIKi JOTIOMOXYTh BH3HAYUTHCh 3 TOJOBHUMHU KPUTEPSIMH TPH SIKIi OYHKYIOTh
no0aYNTH HA PUHKY T'PaBIIlL.

Tabmums 1.3 AHami3 iCHYIOUHX irop

Hasga Pik | JIBu:KOK Koo . | I'pagika | MexaHiku
rpu 0C00JIMBOCTI
Cxnaguuii .
Celeste | 2018 | XNA/MonoGame | niatgopmiHr, Mikcens— | Dash,
apt climbing
CIOXKET
MertpoinsaHis
Hollow : > | 2D- ; .
Knight 2017 | Unity aTMoF:(bepa, S — boi, anrpeiiau
JOCIIKEHHS
Ori and BizyanpHa
th(? 2015 | Unity Kaska, 2.5D, [Tnardopwminr,
Blind E€MOLIIHUN MaJIbOBaHa | TOJIOBOJIOMKH
Forest CIOJKET
Kooneparus, :
Rayman 2013 | UbiArt ryMop, ZD._ : [nardopminr,
Legends . aHiMaIlis | CeKpeTu
aHIMarris

Celeste (2018)
=  Pymiii: Microsoft XNA, MonoGame
* Onuc: ['paBenb kepye MemiiH, sika HamaraeTbes migHATHCS Ha ropy Celeste,
JI0JIal0UU CKJIaJHI nepemkoan. ['pa noeanye TouHui miaaTdOpMiHT 3 eMOLIIHUM

CIO)KETOM PO OOPOTHOY 3 TPUBOTOIO 1 AeTpeciero. Y rpi € MexaHika dash — puBok
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y MOBITP1 B 8 HampsMKax, a TaKoX Jla3aHHS MO cTiHaxX. PiBHI qyke CKiajaHi, 3
OaraThbMa cekpeTaMu 1 anpTepHaTHBHEMH Huixamu (B-Sides, C-Sides).
Bizyaneuuii ctune: [likcenps—apT y ¢t 8—01T, MiHIMaIICTUYHUN, ajie BUPa3HUH.

®oto: CKpUHILIOTH MMOKa3yIOTh SCKPaBi MIKCENIbHI PiBHI 3 TNIaT(HOPMaMH.

7 :
- ’”‘j ""
srveres \
v, PRETETAAN WA, .-
. :

Pucynox 1.5 — Iarepdeiic Celeste 2018

Hollow Knight (2017)
Pymiii: Unity
Omnuc: MeTpoinBaHis 3 MOXMYypOr aTMOC(hEporo, IITMOOKUM CIOKETOM 1 BEJTUKUM
JOCITIIKYBaHUM CBITOM. ['paBelib OopeTbcs 3 BOpOramu, MOKpamrye 3110HOCTI 1
BIJIKpUBA€ HOB1 00JIaCTI.
Bizyanbauii ctunbs: Pyuna 2D-aHimanis 3 JeTani30BaHUMU NEPCOHaKaMu 1
dhoHaMHM, CTHIII30BaHA ITi1 MOXMYype (heHTe3I.
®oto: CKpUHIIOTH MOKA3yI0Th TEMHI, aTMOC(hEpHI JIOKAIIli 3 MJIAaBHOIO aHIMAalli€r0

MEPCOHAXKIB 1 eekTaMu 0010.
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Cranmii
—

<% B TpynrtmyT

3a6yre nepexpecrs
3eneHuit msx

Crannis Koposnesn
Cann Koponesn
Micpki komopu
Cranuis Kopons
3emili CIOUMHKY
Hanexwit XyTip

INpuxopana cranuis

Bupymurf s

CxacyBati

I'nispo porauis

Pucynok 1.6 — Iatepdeiic Hollow Knight (2017)

Ori and the Blind Forest (2015)
Pymriit: Unity
Omnuc: EmMorriiina ictopist 3 eaeMeHTaMu IIaTGOPMIHTY 1 TOJIOBOJIOMOK. ['paBelib
JOCITIJIKY€E SICKpaBUM 1 MaJlbOBHUYHMM CBIT, PO3B’SI3YIOUM 3aBJIaHHS 1 JOJAIOUYU
TIEPETITKOTH.
Bizyanbnunii ctuiib: MansoBana 2.5D rpadika 3 sickpaBUMH KOJIbOPaMHU 1 TJIABHOIO
aHIMALIICIO.

®ot1o: CKpUHIIIOTH IEMOHCTPYIOTh SICKPaBl, MAIbOBHUY1 TTEH3aXi.

3

Pucvaok 1.7 — Iatepdeiic Ori and the Blind Forest (2015)



21

Rayman Legends (2013)
»  Pymriii: UbiArt Framework
* Omuc: KoonepatuBuuii minatdopmep 3 ryMOpoM, bararbMa CeKpeTaMu 1 4y 10BOIO
aHiMartiero. ['pa opieHTOBaHa Ha Becely TPy 3 APY3SIMH.
* BigyanbHuii ctwib:  SlckpaBa 2D-aHiMaiis B MyJIbTAUIHOMY CTHJ 3
JI€TaT130BaHUM MTPOMAJIbOBYBAHHSM MEPCOHAXKIB 1 OTOYCHHSI.

» @otro: CKpUHIIOTH TOKa3ylOTh SCKpaBl piBHI 3 OaraThMa JCTaISIMH 1

TUHAMIYHUMH aHIMAIliIsIMHU TIEPCOHAXKIB.

Pucynok 1.8 — Intepdeiic Rayman Legends (2013)

BHUCHOBOK

i irpu neMOHCTPYIOTH Pi3HI MIAX0AU 10 cTBopeHHs 2D mnatdopmepis, 110
MOETHYIOTh SIKICHUM TeMILIEH, IPOAYyMaHUH CIOKET, @ TAKOK YHIKaIbHUHN Bi3yaTbHHMA
CTHUJTh.

['eiimriiedt 1ux irop 0a3yeThCss HA TOYHOMY KOHTPOJII MEPCOHAXKa, I[IKaBUX
MexaHikax pyxy (Hampukian, dash y Celeste), 1ocmipKeHH1 CBITY 1 PO3BUTKY T'epos
(Hollow Knight), noegnanui miatdopminry 3 romoBosiomkamu (Ori) Ta Becemomy

KoorepatuBHoMy  mpoxomkeHHI (Rayman Legends). BaxiauBo  perenbHO
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MPOyMYyBaTH MEXaHIKH, OaJlaHC CKIIAHOCTI 1 B3aEMOJIIIO TPABIS 3 ITPOBHM CBITOM,
11100 3a0€3MeUYnTH 3aXOTUTFOIOYHM ITPOBHI JTOCBI.

[TnmanyBaHHS pO3pOOKH Ma€ BKJIIOYATH aHAII3 IUIBOBOI ayJIUTOpii, CTBOPEHHS
JiarpaM BapiaHTIB BUKOPHUCTaHHS, poOOTy 3 tilemap, aHIMalli€l0 Ta KaMmeporo.
BizyanpHuil CTWIH TMOBHHEH OyTH LUIICHUM 1 BIANOBIJATH TEMaTHIll TPU — BIJ
miKceab—apTy A0 MaiaboBaHoi 2.5D rpadiku abo MyJIbTSIIHOT aHIMAIIi].

BuBueHHs yCHIITHUX NPUKIIAJIIB JOTIOMAarae po3poOHMKaM 3ari03udyBaTH Kpalili
MPAKTUKHN, YHUKATH MOMUJIOK 1 CTBOPIOBATH SKICHY MPOJYKIIiIO, ska Oyne IfikaBa
HIMPOKIN ayauTopii. 3arajiom, Il irpd J€MOHCTPYIOTh, IO HaBITh HEBEJMKI CTYMli
MOXYTh CTBOPIOBATH TJIMOOKI, €MOIIiHHI Ta TEXHIYHO JOCKOHAJ IIPOCKTH.

3aranoM BHCHOBOK TakKWid: JUIsl PO3POOHMKA BaXJIMBO MOEIHYBATH MPaBUIbHHUI
TEXHOJIOT14HI BUOOPH, MPOIYMaHUI AU3aiiH, YHIKaTbHUN BI3yaJIbHUI CTHIIb 1 CIOXKET,
[0 3alllKaBUTh T'paBllsd, 100 CTBOPUTU TPy, sKa Oyae 3aTpeOdyBaHa Ha 1 TaK BKe
neperpy;KeHHoOMy pUHKY. AHani3 Takux irop, sik Celeste, Hollow Knight, Ori and the
Blind Forest Ta Rayman Legends, € BiIMIHHOIO OCHOBOIO JJII PO3YMIHHSI CY4acCHHX

TPEHAIB 1 CTaHAAPTIB y po3podui 2D nmnatdopmepis.
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PO3LJI I1. IPOEKTYBAHHS CTPATEI'TYHOI
KOMIT’IOTEPHOI I'PH HA C#

2.1 Po3poOka TexXHIYHOI Ta NPOEKTHOI JOKyMeHTalil

Ha erami miAroTOBKH /10 MPOEKTY pO3po0IsieTbes 0a30BUil Hab1p JOKYMEHTAIli,
SKUU CIYI'ye OCHOBOIO /I BCi€l MOAaibIIOi poOOTH HaA CTPATEriyHOI0 TPOIO.
OCHOBHMMH JOKYMEHTaMH Ha IbOMY €Talll € KOHIENTYaJlbHHH OINUC TMPOEKTY
(KOHLIEIT—/IOKYMEHT) Ta AU3alH—JOKYMEHT. BOHM BU3HA4arOTh HANpsM PO3POOKH,
reMIUICHHY CTPYKTYPY, HUTLOBY ayJUTOPIIO Ta TEXHIYHI OCOOIMBOCTI TPH.

KoHuenr—a1o0kyMeHT

KoH1enT—10KkyMeHT € KOPOTKUM BUKJIAZOM 171€1 TpH, IKUI T03BOJISIE 3pO3YMITH,
YUM BOHA MTPUBAOIIOBATUME MMOTEHUIMHOTO IPABI, K BUTJIAJaTUME MICIs peani3anli
Ta yuM Oyne yHIKanbHOMW. Lle cBOepifHa «Bi3UTIBKa» MPOEKTY, MPU3HAYEHA AK IS
BHYTPIIIIHHOIO KOPUCTYBaHHS B KOMAaHJi, TaKk 1 JUIsl 30BHINIHIX Tpe3eHTalii. Y
TUIIOBOMY KOHIIENT—IOKYMEHTI BIIOOPaX)ar0ThCsl TaKl KIIFOUOBI KOMIIOHEHTH SIK:

» Tum rpu Ta HUTHOBUN KOPUCTYBAY — BHU3HAYAETHCS )KaHDP (HAPUKIA, peabHa
CTparTeris, MOKPOKOBA CTpAaTeris), miaaTdopma, Ha IKy OPIEHTYETHCS MMPOEKT, Ta
OCHOBHa JieMorpadis rpaBLiB (BIK, I'pOBUNA JOCBIJ, IHTEPECH).

» KirodoBi BiAMIHHOCTI TPOAYKTy (yHIKadbHI TeWMIUICHHI OCOOIHMBOCTI) —
KOPOTKHUH MepesiK TUX €JIEMEHTIB, sIKl poOJIsATh TPy NPUBAOJIMBOIO 1 BUPI3HAIOTh
il cepen inmmux. I{le MOXyTh OyTH HOBI i€l B IrpOBOMY MpOIIeCi, HE3BUYANHA
MexaHika, cTHIb Tpadiku, atMochepa abo 1HHOBAIINHI MIIXOIU 10 PO3BUTKY
CIOKETY. 3aBJISIKU ITUM €JIEMEHTaM T'pa 3aramM’ SITOBYEThCS 1 Ma€ OLIbIIIE IIAaHCIB
3alliKaBUTH KOPUCTYBAYiB.

» Omnuc irpoBoro mporecy — y3arajabHEHHUH OTJIST OCHOBHOT MEXaHIKH I'PH: K1 JTii
BUKOHYE TPaBeIlb, Y SKOMY MOPAIKY, 3 IKOIO METO0. TakoX Ba)KJIMBO 3a3HAYNTH,

YoMy I1i JIii € IIKaBUMH 1 YOMY BOHH ITOBTOPIOIOTHCS.
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» OuiHka TEeXHIYHHX BHUMOI — TIONEPEJAHE BU3HAYCHHS MIiHIMAIBHUX 1
PEKOMEHJIOBaHUX TMapaMeTpiB KOMII I0Tepa Il KOpeKTHOi pobotu rpu. lle
JIOTIOMOE 30PIEHTYBATH PO3POOKY i MITBOBY IIATHOPMY.
JAu3aiH—I0OKYMEHT
JM3aiiH—10KyMEHT € pO3IIMPEHOI TexXHIYHOI0 chnenudikarmieo rpu. Bin

MICTUTh TTOBHE OPTraHi30BaHE 1 YSIBJICHHS PO BHYTPIILIHIO JIOTIKY CUCTEMH, CIIOCOOH
peamizailii irpoBUX MeXaHIK, 1HTepdelc, mpaBuia B3aeMojii 00'€eKTIB Tompo. Y
MPaKTHUIll PO3POOKU MPUIHATO BUOKPEMIIIOBATH TaKl YACTUHU JU3alH—JOKyMEHTA:

» 3arajbHa KOHIIEMINSI — BKJIIOYAE B ceO€ €JIEMEHTH KOHICNT—I0KyMEHTa,
JIOTIOBHEH]1 1HGOpMAIIIEI0 TPO TEXHIYHY pealti3allito irpoBoi 1J1ei.

» DyHKIIOHAJIbHA CTPYKTypa I'pH — JOKJIQJHUNA OMKC IMPOIECIB, 3 SKUMHU
B3a€EMOJII€ KOpHUCTyBau. BKa3ylOThCS MOKIMBOCTI TpaBls, I1HTEpQeicH1
CJIEMEHTH, ClIeHapii 0010, EKOHOMIYHOTO PO3BHUTKY, IUILIOMATIi, IEPEeMOrH
TOIIIO.

» TexHiuHa MojeNnb peaiizallii — BH3HA4Ya€ 3aco0H, aJTOPUTMH, 3pa3Ku
MPOEKTYBaHHS 1 TEXHOJIOT1YHI pIllIEHHs, 1110 OyayTh 3acTocoBaHl. Hanpukian:
BUOIp ABUTYHA, BUKOpUcTaHHs cucteMu ECS, miaxig qo po3podku LI abo
30epeKeHHS TIOCTYITY.

» Ilman peamizamii Tpy — TONEpenHE PO3OUTTS TPOEKTY Ha eramm (pre—
production, prototype, alpha, beta, peni3), 3 opieHTOBHIM IpadikoM po3poOKH,
TECTyBaHHS Ta ITepalliii MOKpaIleHHs. 3a TOTPEOH TaKOXK TOAAETHCS PO3MOILIT
3aBJaHb Y KOMaH/II.

2.2 IlodynoBa giarpammu BapianTtiB Bukopucranus (Use Case Diagram)

[Tix gac ananizy GyHKIIIOHATEHUX BUMOT A0 rpu Oyia ctBopeHa UML—nmiarpamy
BapiaHTIB BUKOPHUCTAHHS, SKa MOKa3y€e€ OCHOBHI CIieHapii B3aeMOJIl KOpHUCTyBaya 3
1rpoto.

Y rpi ogHOYACHO MOKe OpaTu ydacTh JIMINE OJWH TpaBellb, SKUU Kepye
00’€KTOM 3a A0MOMOroro kiaBiarypu. OCHOBHE KepyBaHHS TPAHCHOPTHUM 3aCOO0M

3MIMCHIOEThCS KiaBimamMu A (pyx miBopyd) ta D (pyx mpaBopyd). Kpim Toro,
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HaTuckaHHs kiaBimi ESC mo3Bossie BIAKPUTH TOJOBHE MEHIO TPH, JIe¢ KOPUCTYBad
MOXe 00MpaTH pi3HI MapaMeTpu Ta PyHKITIT.
OcHOBHI pyHKIiOHAJBHI MOKJIMBOCTI FTOJIOBHOT0O MEHIO:

» HamamryBaHHS Tpu — 3MiHA rpadiuHUX MapaMmeTpiB, KOHQIryparis JUCILIICIO,
peryJIroBaHHS TYYHOCTI a00 TOBHE BUMKHEHHS 3BYKOBHUX €(EKTiB.

» lleperynsin nocsarHEHb — BiOOpaKEHHS HaWKpamuxX pe3y/ibTaTiB TpaBIld,
3a(iKCOBaHMX IIiJI Yac 3ai3fiB. TakoX € MOXIJIMBICTH TEperyisigy CBITOBUX
PEKOpP/IIB Ta MOPIBHSIHHS 1X 31 CBOIMH.

» [louaTtok TpWM — 3amycK NEpHIOrO piBHSA 3 TONEPEIHBO 30€PEIKEHUMHU

HaJIallITyYBaHHAMM.
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[Tig wac irpoBoOro mpoiecy rpaBeib MepeMiilye aBToMOO1Ib BIIiBO a00 BIPaBo,
nepeOyBaO4M Ha CTApPTI B LIEHTP1 €KpaHa. 3aBASKUA pyXy OOKOBHX €JIEMEHTIB KapTu
CTBOPIOETHCS €(DEeKT MOCTyManbHOrO pyxXy Brepea. Ha muisixy rpaBus TparuisitoThCs
pI3HOMaHITHI 00’ €KTH, 3 IKUMU BiH MOXKE B3a€EMOJIISITH:

» byctepm — npu 3iTKHCHHI 31 CICHiaJIbHUMH CIIpaliTaMd TpaBellb OTPUMYE

OOHyCH, K1 MOXKYTh BITUBATH Ha MIBUAKICTh, 3aXUCT a00 1HIII XapaKTEPUCTUKH.

» Ilepeurkonu — rpu 3iTKHEHHI 3 HUMU 3amac 3/10pOB’ sl aBTOMOO1ISI 3MEHITYEThCS

Y4aCTKOBO.

» SlMM — KOHTaKT 3 SIMOI0O MHTTEBO NPU3BOAWTH JO OOHYJEHHS 3II0pOB’S
TPaHCIIOPTHOTO 3aC00Y.

['pa 3aBepuIy€eThes, SIKIO PIBEHb 3J0POB’Sl aBTOMOOUIS JOCSTa€ HYJs, TOOTO Yy

BUMAJKY KPUTUYHUX YIIKO/DKEHb. Taka MeXaHIKa CTUMYJIIOE TpaBlLs 10 YBaXKHOCTI,

MaHEBpPYBaHHS Ta BUKOPUCTAHHS OOHYCIB Y CTpaTEeTr1uHUM CIOCIO0.

2.3 TlpoexTyBaHHs AiarpamMm KJjaciB irpoBoro 3acrocyHky (Game Logic
Class Diagram)

Jiarpama KkjaciB irpoBOi JIOTIKH € LIEHTPAJIbHUM €JIEMEHTOM apXITEKTYpPHOIO
MIPOEKTYBaHHS CTPATEr1YHOI I'PH, OCKUIBKM BOHA BU3HAYAE CTPYKTYPY B3a€MOAIT MiX
OCHOBHMMH KOMIIOHEHTaMH irpoBoro mporiiecy. [lpu po3poOiii 1miei miarpamu 0yso
BpPaxOBaHO MPUHIUIHU 00'€KTHO—OPIEHTOBAHOTO TPOrPaAMyBaHHS.

OCHOBHI KJIaCH 1TPOBOi JIOT1KH

Knac Player Knac Player € ocHOBHUM KJ1acoM, 1110 ITPEACTABIISIE TPABLA B IFPOBIi
cucteMi. BiH MICTUTH TakKi KIIFOUOB1 aTpUOYTH:

« string Name — im'st rpaBiis auist igeHTH KA

int Score — mMoTOYHMIA PaxXyHOK TPaBIIsI

o int Health — piBens 310poB's mepcoHaka

« Position CurrentPosition — moTo4Ha Mo3uilis Ha IrPOBOMY TOJTi
Mertoau Ki1acy BKIIOYarOTh:

« void Move(Direction direction) — mepemiieHHs rpaBiis B 3aaHOMY HaIPsAMKY



27

« void TakeDamage(int damage) — 3MecHIIEHHS 3I0pOB'S MPU OTPUMAHHI
HOIIKO/I)KEHb

« bool IsAlive() — mepeBipka cTany rpaBus

Knac GameObject Lle abcTpakTHUl 6a30BUM KJac AJig BCIX ITPOBUX 00'€KTIB,
110 3a0e3nedye HOpMalli30BaHUN MiX11 A0 POOOTH 3 PI3HUMH €JIEeMEHTaMH TPH:
« Position position — koopauHaTH 00'€KTa B IFPOBOMY IIPOCTOPI
« Sprite sprite — rpadiune npeacTaBacHHS 00'€KTa
« bool isActive — cratyc akTuBHOCTI 00'€KkTa
AOGCTpaKTHI METO/IH:
« abstract void Update() — onoBiieHHs cTaHy 00'ekTa
o abstract void Render() — BimoOpaskeHHs 00'ekTa Ha eKpaHi

« abstract void OnCollision(GameObject other) — 06poOka 3iITKHEHb

Knac Enemy Hacninye Big GameObject Ta npeacTanisie BOpoxki 00'€KTH:
« Int damage — mkoma, sSIKy 3aBJa€ BOPOT
« MovementPattern pattern — ma6o0H pyxy Bopora
« int hitPoints — KiNBKICTh OYOK 3A0POB's
CrnenudiuHi METOIU:
 Vvoid AttackPlayer() — ataka rpaBus
« void FollowMovementPattern() — cinigyBanHs mabaoHy pyxy

« Vvoid DestroyOnCollision() — 3uurieHHs py 3iTKHEHH1

Kiac Bonus Takox naciinaye Big GameObject, npencrasisie O0HYCHI 00'€KTH:
« BonusType type — Tun 60HyCy (310pOB'sl, OUKH, IIBUAKICTD)
o intvalue — 3nauenus OOHyCY

o float duration — TpuBanicTh aii (A1 THMYACOBUX OOHYCIB)
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Bzaemonis mix kitacamu

ApxiTekTypa moOyaoBaHa TaKUM YHHOM, 1110 Kiac Player B3aemosmie 3 iHIIAMHU
o0'ekTamu uepe3 cuctemy 31TkHeHb. GameManager KOOpAHHY€E BC1 B3a€EMO/IIT Ta Kepye
ctaHoM Tpu. Bukopucranas abctpakTHoro kiacy GameObject m03BOJsIE JETKO
JI0/TaBaTH HOB1 TUITH IrPOBHUX 00'€KTIB O€3 3MiHU OCHOBHOI JIOTIKH.

Knac CollisionManager BiinoBijiae 3a BUSBJICHHS Ta 0OpOOKY 31TKHEHb MIX
00'eKTaMH, BAKOPUCTOBYIOUH AJITOPUTMU MIPIMOKYTHUX 200 KPYTIUX 30H 31TKHEHHS B
3aJIEKHOCTI Bl THUITY 00'€KTa.

[lepeBaru apxiTeKTypu

3anpornoHoBaHa CTPYKTYypa KJ1aciB 3a0e3Mneuye:

o MoaynbpHICTh — KOKEH KJIaC Ma€ YiTKO BU3HAUCHY BIAMOBIAAIbHICTD
o PosmmproBaHicTh — JieTKe J10/1aBaHHSI HOBUX THUIIIB 00'€KTIB
« [IloBTOpHE BUKOpHUCTaHHS KOAY — 0a30B1 ()YHKIIIOHATBHOCTI YCIaJKOBYIOTHCS

« TecToBaHICTb — OerMi KOMIIOHCHTH MOJXHA TCCTYBATH HC3AJICIKHO
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Pucynok 2.2 — JliarpaMa KJ1aciB irpoBOro 3aCTOCYHKY
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2.4 TloGynoBa 3arajabHoi aiarpamu kJjaciB (System—Level Class Diagram)
3aranpHa AiarpaMa KJaciB MpEJCTaBiIsi€ BUCOKOPIBHEBY AapXITEKTYypy BCI€i
CUCTEMH, BKJIIOYAIOUM HE JIMIIE ITPOBY JIOTIKY, & 1 KOMIIOHEHTH KOPHCTYBAI[bKOTO
iHTepdelicy, yIpaBiIiHHS pecypcaMu, 3BYKOBOIO CHCTEMOIO Ta 30€peKeHHSIM JaHHX.
I{s miarpamMa € KPUTHYHO BAXJIMBOIO JUISI PO3YMIHHS B3aEMOJMII MIXK PI3HUMH
M1JICUCTEMAaMHU 3aCTOCYHKY.
ApPXITEKTYpHI IIapyu CUCTEMHU
[Tap npe3enrarii (Presentation Layer) BepxHiii map apxiTeKTypH BiJIIIOBIIA€ 3a
B3a€EMO/III0 3 KOPUCTYBAUEM:
« Kiac MainWindow — royioBHe BIKHO 3aCTOCYHKY, III0 KOOPJUHYE POOOTY BCIX
Ul-komMmnoHeHTIB
o Vvoid InitializeComponents() — iximianizais eJeMeHTIB iHTepdeHcy
o void ShowMainMenu() — BimoOpakeHHs TOJIOBHOTO MEHIO
o Vvoid StartGame() — 3amyck irpoBoro nporecy
« Krnac GameScreen — ekpaH irpoBoro mporecy
o Vvoid RenderGame() — BimoOpakeHHs irpOBOTO CTaHY
o Vvoid Handlelnput() — 06po0ka kopucTyBaIbKOro BBOIY
o Vvoid UpdateUI() — oHoBJICHHS eleMeHTIB iHTepdercy
« Kirac MenuSystem — cucrema MEHIO
o Vvoid ShowSettingsMenu() — nanamTyBaHHs rpu
o Vvoid ShowAchievements() — BimoOpakeHHs TOCSITHEHb
o Vvoid HandleMenuNavigation() — HaBirariist 1o MEHIO
[Tap 613nec—noriku (Business Logic Layer) [lenTpanbuuii mrap, mo MiCTUTH
OCHOBHY JIOTIKY TpU:
« Kiiac GameEngine — ocHOBHMI irpOBUil TBHUKOK
o void InitializeGame() — iniriami3aris irpoBoi cecii
o Vvoid UpdateGameState() — oHOBJICHHS CTaHy I'pH
o Vvoid ProcessGameLogic() — 00poOka irpoBoi Joriku

o bool CheckWinCondition() — mepeBipka yMOB niepeMorH
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Kiac ScoreManager — ynpaBimiHHS paxXyHKOM Ta TOCATHEHHSIMUA

o Vvoid AddScore(int points) — nogaBaHHS 040K

o Vvoid SaveHighScore() — 30epexeHHs peKopay

o List<Achievement> GetAchievements() — orpuMaHHS TOCSITHEHB
Kiac InputHandler — 06po0ka KopuCTyBaIlbKOTO BBOAY

o Vvoid RegisterKeyBindings() — peecTpartis kjaBiaTypHUX KOMOIHAITIH

o Vvoid Processinput(InputEvent event) — o6po0ka moiit BBoxy

o bool IsKeyPressed(Key key) — nepeBipka HaTHCKaHHS KJIaBiIii
[Tap nanux (Data Layer) HuxHiil map, 1o BiJinoBiJia€ 3a poOOTY 3 TaHUMHU:
Knac FileManager — ynpaBininas ¢aitiamu

o Vvoid SaveGameState(GameState state) — 30epexeHHs CTaHy Tpu

o GameState LoadGameState() — 3aBaHTa)keHHS CTaHy I'pH

o Vvoid SaveSettings(Settings settings) — 30epexeHHs HAJIAIITYBaHb
Knac ConfigurationManager — ynpaBiliHHS KOHPITypami€o

o Settings LoadSettings() — 3aBaHTa)KeHHsI HATAIITYBaHb

o Vvoid ApplySettings(Settings settings) — 3acrocyBaHHS HaJalITyBaHb

o Vvoid ResetToDefaults() — ckuganHs 10 3HaYEHB 32 3aMOBYYBaHHAM
[TaTTepHU MPOEKTYBaHHS B apXITEKTYpi

Singleton Pattern BuxopuctoByerhcs mist  kinaciB  GameEngine

AudioManager, mo0 rapaHTyBaTH ICHYBaHHS JIMIIIE OJHOTO EK3eMILISIpa IHUX

KPUTHUYHO BaKJIINBHUX KOMITOHEHTIB.

Observer Pattern Peanizyetbcs mikx GameEngine ta Ul-komnoHeHTamu mJist

aBTOMATUYHOTO OHOBJICHHS 1HTep(eiCy mpH 3MiHI IrpOBOTO CTaHY.

Factory Pattern Knac ObjectFactory BUKOpUCTOBYETBHCS JJIsl CTBOPEHHS 1TPOBUX

00'€KTIB Pi3HUX THITIB, 3a0€3MEUYIOYH IICHTPATI30BAHE YIIPABIIHHS IX CTBOPEHHSIM.

MVC Pattern 3aranpHa apxiTekTypa cimigye mnpuHiumamM Model-View—

Controller, ne irposa jorika (Model) BimokpemiieHa Bia npencrasieHus (View) uepes

KOHTPOJIEPH.

MixuiapoBa B3aeMoisl
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B3aemozis Mk mapaMu 31HCHIOETHCS Yepe3 YiTKO BU3HAUEH1 iHTepdericH, 110
3abe3reuye ciadke 3B's:3yBaHHS komnoHeHTIB. [llap npe3enTarii B3aemoie 3 O13HeC—
aorikoro uepes iHTepdericu IGameController Ta IMenuController, a 6i3Hec—rnorika 3
nrapom nanux yepes [IDataProvider ta IConfigurationProvider.

Taka apxiTekTypa 3a0e3neyye BHCOKY MAacIITabOBaHICTh CHCTEMH Ta
MOJKJIMBICTh HE3AJIEKHOTO PO3BUTKY OKPEMHUX KOMIIOHEHTIB 0€3 BIUIMBY Ha IHIII

YaCTHUHHU CUCTCMMU.

e

Pucynok 2.3 — [liarpama kiaciB

2.9 Po3poOka mnpororuny iHTepgeiicy kopucryBaya (UL/UX-
MO/IEeJIIOBAHHS)

[IpoekTyBaHHSI KOPUCTYBALLKOTO 1HTEp(dENCy NIl CTpaTEriyHoOi I'pyU BUMAarae

0COONMBOi yBarm JI0 EpPrOHOMIKH, IHTYiTUBHOCTI Ta €(QEKTHUBHOCTI B3a€MOJIIi.

[Tporotun UI/UX O6yB po3polisieHni 3 ypaxyBaHHAM clienu]iku kaHpy Ta moTped
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IJIHOBO1 ayIUTOPIi, 3 AKIIEHTOM Ha 3pY4YHICTh YIPABIIHHS Ta MIBUAKICT JOCTYITY 10
KJIFOYOBUX (DYHKITIH.

[Tpuaunu au3aiiny iHTEpdEicy

Minimanizm Ta QyHKIIOHaIbHICTH [HTEpdelic mobdynoBaHUl 32 MPUHLIUIIOM
“MeHIIe — 1e OIbIIe”, € KOXKEH €JIEMEHT Ma€ 4YiTKEe MPU3HAYCHHS Ta JIOT14HE
po3TanryBaHHs. BinCcyTHICTh 3aliBUX JIEKOPATUBHUX EJEMEHTIB JIO3BOJISE TPABIIIO
choKyCcyBaTHCs Ha IrPOBOMY IPOIIEC.

Koncucrentnicte Bcei  enementu  iHTepdeiicy BUKOPUCTOBYIOTH —€IUHY
CTWIIICTHKY, TUNOrpadiky Ta KOJipHY naiiTpy. KHONKM, 1IKOHKA Ta TEKCTOBI MOJIA
MaroTh OJJHAKOBHM CTUIIb OPOPMIICHHS B YCIX YACTUHAX 3aCTOCYHKY.

HocrtynHicte IHTEpdelic po3paxoBaHHWil Ha KOPUCTYBAdiB 3 pPI3HUM pPIBHEM
OCBiy. BaknuBi ejJeMeHTH MaioTh JOCTAaTHIM po3Mip miisi  KOM(OPTHOTro
BUKOPHUCTAHHS, & KOHTPACTHICTh KOJIbOPIB 3a0€31euy€e YNTaOEIbHICTh TEKCTY.

CrpykTypa roJIOBHOTO MEHIO

KomnoHnoBka enemeHTtiB ['0Jl0BHE MEHIO PO3TalllOBaHE B LEHTPI €KpaHy Ta
MICTUTh YOTUPU OCHOBHI PO3JILIU:

+ «HoBa rpa» — 3amyck HOBOI IrpOBOi cecli

o «HanamryBaHHS» — TOCTYII 10 MTApaMeTPiB IPH

o «JloCSTHEHHS» — IEPETJISA IPOTPECy Ta PEKOP/IB
o «Buxig» — 3aBepiieHHS poOOTH 3aCTOCYHKY

Bizyanbha iepapxist KHOKM MeHIO po3TaIlioBaHi BEPTUKAIHHO 3 PIBHOMIPHUMU
iHTepBanamu. HaliBaxxnusima kHonka “HoBa rpa” BuailieHa OUIBIIMM pO3MIpOM Ta
SCKPABIIIIUM KOJBOPOM. BHKOPHUCTOBYETHCS M'SKHil rpamieHT (HOHY I CTBOPCHHS
rMOUHM 6€3 B1IBOJIIKAHHS YBaru.

[uTepakTuBHICTh BCl 1HTEpaKTHBHI €JIEMEHTH MarOTh Bi3yaJbHHUIl BIATYK Ha
HABEJICHHA Kypcopa MUIIl — TUIaBHA 3MIHA KOJhOpPY Ta Jerkuil edekt TiHi. [lpm
HAaTUCKaHHI KHOMIKYU JIEMOHCTPYIOTh aHIMAIll0 ‘“‘HAaTUCKaHHS™ JIJIsl TIITBEPI>KCHHS 1ii.

Jlu3zaiin irpoBoro iHTepdeiicy
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Po3monin expanHoro npoctopy IrpoBuii ekpaH opraHi30BaHUI 3a MPUHITUTIOM

MakcHMi3allii iIrpoBoi 00J1acTi:

80% expaHy BigBeIeHO O0€3MOCEePEaHBO ITi]T IFPOBE MOJIE

15% 3aitmae manensb iHGopMaIii (paxyHOK, 3J0pOB's, Yac)

5% pe3epByeThes IS CITyKOOBHUX €JIEMEHTIB (May3a, HalalTyBaHHS )

[Tanens crany rpaBus Po3ramoBana B BEpXHiil YaCTHHI €KpaHy Ta MICTUTh:
[navkaTop 300pOB'S y BUIIISAI TOPU3OHTAIBHOI CMYXKH 3 IUJIaBHUM
KOJIbOPOBUM TIE€PEXOJIOM (3€JICHUI—KOBTUH—UEPBOHUI)

JIIYMIIBHHUK OYOK 3 BEJIMKUM, YITKO YATA0EIbHUM MIPU(TOM

Taitmep rpu y hopmati MM:SS

[xoHKa May3u B IpaBOMY BEPXHbOMY KYTi

Cucrema mnoBimomsieHb [{s1 iHGOpMYBaHHS TpaBIsl NPO BAXIMBI MOIIT

(30upanHss ~ OOHYCiB,  OTpPUMaHHS  TOIIKOJKEHb,  JOCSITHEHHS  PEKOP/IiB)

BUKOPUCTOBYETHCSI CUCTEMA CIUIMBAIOUYMX MOBIIOMJIEHb. BOHM 3'SBISIOTBHCS B IEHTPI

€KpaHy 3 HamiBIPO30puUM (POHOM Ta aBTOMATHUYHO 3HUKAIOTh Yepe3 2—3 CEeKyHIH.

> w0 e

UX-—cuenapii B3aeMoii

CueHnapiii 3amycKy rpu

KopuctyBau 6a4nTh roJIOBHE MEHIO OJIpa3y MiCJIsl 3aMyCKy

Hatuckanns Ha “HoBa rpa” mpu3BOAUTH 10 IJIABHOTO MEPEXOAY HA IMPOBUMA
eKpaH

Koportka animarris 3aBantaxeHHs (1-2 ceKyHIM) TOTY€E rpaBLs 0 MOYATKY
['pa mounHaeThCs 3 HEHTPATBHOT NO3UL1T AaBTOMOO1JIS

CueHnapiii may3u Ta HaJIamTyBaHb

Hartuckanns ESC BigkpuBae MEHIO May3u MOBEPX IrPOBOT0 €KpaHy
IrpoBuii mporiec 3ynmuHA€ThCS, POH 3aTEMHIOETHCS

JlocTyTHI OMITii: TPOIOBKUTH, HAJIAIITYBaHHS, TOJIOBHE MEHIO
[ToBepHEHHS B Ipy BiI0YBAETHCS MUTTEBO 0€3 JOJIATKOBUX 3aBAHTAKEHb
CueHnapiii 3aBepIlIeHHS TPH

[Ipu nocsArHEHH1 HYJIBOBOTO 3/10POB'S 3'ABIIAE€THCS €KPaH PE3yIbTaTIB
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2. BinoOpaxkaeTbcs OTpUMaHUI paXyHOK Ta MOPIBHSIHHS 3 PEKOPAOM
3. AnHiMarlis CBITKYBaHHS IIPH BCTAHOBJICHHI HOBOT'O PEKOPY
4. NIBuakwii TOCTYII O MIOBTOPHOTO 3ayCKy a00 TIOBEPHEHHS B MEHIO
AnmanTuBHICTH Ta MacIITA00BaHICTh
[linTpuMKka pi3HUX po3aUIbHOCTEH [HTEepdeiic amanTyeThcs 10 PO3aITLHOCTEN
Bin 1024x768 no 4K, BUKOPHUCTOBYIOUM BIJIHOCHI PO3MIPH Ta MO3UI[IOHYBaHHS
eneMeHTIB. TekeT MaciTaby€eThbesi IPOIOPIIIAHO JIs 30epeKeHHs YNTaOEIbHOCTI.
OnTumizaris s mBHAKOI B3aeMoAil Bei kputuuni 1ii (mays3a, mepesaryck,
BHX1]T) IOCTYIIHI Yepe3 rapsiyi kiasimi. Yac BiaAryky intepdeiicy e nepepuirye 100
MUTICEKYH/I I 3a0e3MedYeHHs] KOM(pOPTHOTO IrpOBOT0O JIOCBITY.
MoxnuBocTi po3mupenHss Apxitekrypa Ul mepenbavae nerke pojaBaHHS
HOBHUX €JIEMEHTIB — JIOJIaTKOBUX TaHeNIel 1HhopMallii, HOBUX THIIIB MOBIJOMJICHb a00

PO3UIMPEHUX HAJAIITYBaHb 0€3 MepenpoeKTYBaHHS OCHOBHOI CTPYKTYPH.

Singleplayer

Multiplayer

Quit

Pucynok 2.1 - I'o10BHE MEHIO TpH
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SKIRMISH GAME

Faction Handicap

Open ==

BUSINESS AS USUAL
Default Map

Change Map

Slot Admin Players Options Music

player has joined game

START GAME

Pucynok 2.2 — MeHI0 OIMHOYHOI Cecii rpu

BACK
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PO3LJI I11. PEAJIIBAIIISI TIPOTPAMHOTI'O 3ABE3IIEUEHHSA
CTPATEI'TYHOI I'PH

3.1 O6rpyHTyBaHHsi BUOOPY TeXHOJIOrIi: po3podka rpu Ha C# 6e3 irpoBoro
pyuuis Unity

[Ipu npoekTyBaHHI CTpaTEriyHOI I'pU OCOOJIMBY yBary Oyso NpHUALICHO BUOOPY
BIZMOBITHOTO iHCTpyMeHTapito. He nmumasiumcey Ha Tte, mo Unity e ogamm i3
HaUMOMyJISAPHIMINX pyIIiiB g po3pooku 2D ta 3D—irop, y KOHTEKCTI MTOTOYHOTO
MPOEKTY OYyJI0 TNPUMHATO pIMIEHHS BIJAMOBHUTHCS BIiJi BUKOPUCTAHHS pYIIis Ta
peanizyBaTu rpy 6e3nocepeHbo Ha C#, 3 BUKOpUCTaHHSIM 0a30BUX 3aC001B rpadiyHO1
00poOku (Hanpukiaa, Windows Forms, WPF a6o MonoGame).

Take pilieHHs! OOrPYHTOBYETHCS KITbKOMA KIIFOUEBUMU aCIIEKTAMH

Ilo—mepmie me npocToTa MEXaHIKU I'PH.

Po3po0Oxka 111€i cTpaTericHoi rpu He nmoTpedye ckiaaaHoi ¢izuxu, 3D-rpadikwy,
pO3Trally’)KeHUX aHIMallid 4Yd 1HTEerpauii CTOpOHHIX 1HCTpYMEHTIB. OCHOBHHI 1MpOBUIA
npoiiec 6a3yeTbcs Ha JIOTIII KepyBaHHS 00 €KTamu, oOpoOlll Mojid, TakMepiB, Ta

npocromy Ul — yce 11e ehekTuBHO peanizyeThes y Mexax cepenopuiia CH.

IMo—apyre, KOHTPOJIb HAJ APXITEKTYPOIO TPU

[Ipu po3podui Oe3 pymiiss TporpamicT Mae MOBHUM KOHTPOJb Haja yciMa
acmeKTaMH TPOEKTY: BIJ TpoIeCy Bi3yamizaiii 0 KepyBaHHs pecypcamu. Lle
JI03BOJISIE YHUKHYTH HAIJTUIIKOBOT a0CTpaKIlii, IKy HaB'sI3yIOTh ITPOB1 PYIIIii, @ TAKOX
3a0e3Meuye THYYKICTh B ONTUMI3allii.

3. llIBuaKicTh, HAaBYAHHS 1 BOPOBAIKCHHS

Po3pobka Ha «unctomy» C# € OUIBII MPO30POI0 ISl CTYAEHTCHKOTO abo
HaBYaJIBHOrO MPOEKTY. HeMae moTpedu BuTpauatu yac Ha ocBoeHHs crienudiku Unity
Editor, #ioro opranizariii, HajamTyBaHHS MIa0JOHIB 00’€KTIB, KEPyBaHHS CIICHAMH
tomo. L{e no3Boisie chokycyBaTucs caMme Ha JIOTill I'py, a HE Ha IHCTPYMEHTaX.

4. MiHiManbH1 CUCTEMHI BUMOTHU Ta PO3MIP MPOEKTY
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Buxopuctannus C# Ge3 py1ist J03BOJIsI€ 3HAYHO 3MEHIIUTU (iHATBHUNA PO3MIp
IpY, 3HU3UTH CHCTEMHI BUMOTH, a TaKOX YHHKHYTH BCTaHOBJICHHS JOJIaTKOBUX
610miotek. IIpoexT Oyae 3pydHINIUM Yy PO3MOBCIOMKEHHI Ta TECTyBaHHS, OCOOJIMBO
SKIIO BiH npu3HadeHuit 11t desktop—mardopmu.

5. HaBuanpHuit iHTEpEC

3 TOuKH 30py PO3pPOOHUKA—TIOYATKIBII, pydHa pearizallis 0a30BHX MEXaHIK —
1€ Y4yJ0Ba MOXKJIMBICTh 3aCBOITH NPHUHIMIMA MOOYIOBU I'POBUX LHKJIB, poOOTH 3
rpadikoro, TaitMmepamu, MOAISIMU Ta 11a0JOHAMU MPOEKTYBaHHS (HAMPUKIIAJ, MaTepH

«Observer» abo «Game Loop») 6e3 HaaMipHOT 3aI€KHOCTI BiJI TOTOBHUX PIIlICHb.

Tabmuusg 3.1 — [opiBHSAHHS pywIis 1 «auctoro» C#

Kpurepiii Unity + C# C# oe3 pymIis
(WinForms/WPF/MonoGame)
Burmmii
. Hwxunit  (moctatHbO
ITopor Bxoay (HeoOXimHe  3HAHHSA

, . 0a3oBux 3HaHb C#)
Editor, cuctem Unity)

YacTkoBO [IoBHICTIO B py4YHOMY
KepyBanns . .
abcTparoBase, pexumi  (THydkime, — anue
pecypcamu .
aBTOMATU30BAHE CKJIQIHIIIIE)
~100-200 Mb
Po3mip . ) 5-30 Mb 3anexno Bifg
HaBITb ISl TMPOCTOI
(d1HanBHOT 301pKHU rpadivyHoi 610;110TEKH
Tpu
Hobpa, ame 3
[Ipo1yKTUBHICTh Buma (Hemae ¢gpoHoBHX
HEBEJIMKUM
y 2D cucteM Unity)
OBEPXEIOM
HasBHicTh BOynoBani [loTpebye  peamizarii

¢i3uxu / 3D KOMITOHEHTH BpYUYHY
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Yepes ' '
Hanaromxenns | IToBHICTIO Yepe3 KO 1
. 1HCIIEKTOPH Ta _
JIOT1KU nebar—iHctpymenTu C#
CKPUIITH
. Bucoka, ame 3
['myukicTh IIpoctuit Ul
BUBUYCHHSIM Ul
HanamtyBaHb Ul ) (Forms/WPF) a6o kactomHauit
Toolkit/uGUI
[TpunatHiCTh _ . Ineansanit st
I[nom HapmipHO
JUIS HaBYaJIbHOI'O 3aCBOEHHS (YHIaMEHTAJIbHUX
CKJIAQTHUHU _
MIPOEKTY KOHIICIIIHA
MopieHsnsHa ouivka Unity + C# vs YucTun C#
5
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Pucynox 2.1 — I'padik Unity + C# vs Uuctuii C# (6e3 pyrris)

BucHoBok

st mpoctoi crpareriunoi rpu 3 6asoBum U, BiacyTHicTIO ckiaaHoi 3D—

rpadikd Ta HEOOX1JHOCTI MPSIMOTO KOHTPOJIIO HaJ JOTiKOW0, Bukopuctanus C# 0e3

pylis € He juiie eeKTUBHUM, a ¥ TPOIYKTUBHO BUTIAHUM BuOopoMm. Lle 3ab6e3neuye
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MPOCTINTY apXITEKTYypy, TAUOIIEC 3aHYpEeHHS B MPOTPaMyBaHHs, a TaKOX MEHIII

CHCTEMHI BUMOTH I'pu.

3.2 Onuc CTPYKTYPH NPOrpamMHoOro 3ade3neyeHHst

[Iporpamue 3a0esmedyeHHss TOOyaOBaHE 3a MPHUHIMIAMUA  00'€KTHO—
OpPIEHTOBAHOTO MPOTPaMyBaHHS 3 BHUKOPUCTAHHSM apXITEKTypd KOMIIOHEHTHO—
cytHicHOi cuctemu (Entity—-Component—System). CTpykTypa npoekTy opraHizoBaHa
B JICKIJIbKa KIIOYOBHX MOMAYIMIB, HMIO 3a0€3MeUyIOTh Pi3HI aclekTH (QYHKIIOHYBaHHS
TpHU.

ApPXITEKTYpHUN OTJISA

Cucrtema opraHizoBaHa HaBKOJIO IIEHTPAJIbHUX KOHIICTIIIi:

Csit (World) — koHTeliHep AJi BCiX iIrpoBUX 00'€KTIB Ta JIOT1KU

['pasui (Players) — npeacTaBieHHs yYaCHUKIB TPH

AxTtopu (Actors) — irpoBi CyTHOCTI 3 HAOOPOM KOMITOHEHTIB

[aTepdeiic kopucTyBaya — cucTeMa BIIKETIB JIJIsl B3aEMO/IIT

Knac Player — ocHOBa cucTemu rpasiiB

[{eHTpanbHUM €JIEMEHTOM apXiTeKTypu € kiac Player, sikuiif iHKaICyItoe BCIO
1H(OopMaIIiIO PO IPaBIIA B IPi:

public class Player : IScriptBindable, IScriptNotifyBind, ILuaTableBinding,
ILuaEqualityBinding, ILuaToStringBinding
{
public readonly Actor PlayerActor;
public readonly string PlayerName;
public readonly string InternalName;
public readonly FactionInfo Faction;
public readonly bool NonCombatant = false;
public readonly bool Playable = true;
public readonly int Clientindex;
public readonly CPos HomeLocation;
public readonly int Handicap;
public readonly PlayerReference PlayerReference;
public readonly bool IsBot;
public readonly string BotType;
public readonly Shroud Shroud;
public readonly FrozenActorLayer FrozenActorLayer;

public Color Color { get; private set; }
public WinState WinState = WinState.Undefined;
public World World { get; }
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}

KirouoBi xapakrepuctuku kiacy Player:

InenTudikaris rpaBis:

PlayerName — BinoOpaxyBaHe im'st TpaBIIst

InternalName — BHyTpimHii ineHTHDIKATOP

ClientIndex — iHgeKc KiTi€eHTa B MEPEkKEBiH rpi

PlayerMask — ynikampHa OiTOBa Macka JUis IIBHJAKOTO BH3HAYCHHS
COIO3HUKIB/BOPOTiB

IrpoBi BIacTUBOCTI:

Faction — ¢paxiiist rpaBiis 3 po3B'sI3aHHSIM BUIIAJKOBUX (DpaKiriit

HomeLocation — ctapToBa no3uilis Ha KapTi

Handicap — monugikaTop CKIagHOCTI

WinState — motouHuit cTaH MEPEMOTH/TIOPa3Ku

CucreMu BUAUMOCTI:

Shroud — TymaH BiliHM 1)1 TpaBIIs

FrozenActorLayer — map “3amopokeHuX’’ aKTOpPIB JJIsl ONITUMI3aIlii

KoncTpykTop Ta iHimiami3aiis

KonctpykTtop kiacy Player neMoHcTpye ckiaaHuii mporec iHimiati3amii:

Peanizaris rpadiunoro inTepdeiicy kopuctyBadya

public Player(World world, Session.Client client, PlayerReference pr,
MersenneTwister playerRandom)
{
World = world;
InternalName = pr.Name;
PlayerReference = pr;

/ BU3HayeHHsa Tuny KapTtu
inMissionMap = world.Map.Visibility.HasFlag(MapVisibility.MissionSelector);
botinfos =

World.Map.Rules.Actors[SystemActors.Player]. Traitinfos<IBotInfo>();

if (client = null)
{
/I IHiyjanizauis ans peanbHOro rpaeus abo 6oTa
Clientindex = client.Index;
color = client.Color;
PlayerName = client.Name;



42

BotType = client.Bot;

// Po3B'a3aHHSa (ppakLuii 3 ypaxyBaHHAM BMMNaaKOBOCTI

Faction = ResolveFaction(world, client.Faction, playerRandom,
Ipr.LockFaction);

DisplayFaction = ResolveDisplayFaction(world, client.Faction);

// TIpU3HaAYEHHA TOYKKN NOSIBU

var assignSpawnPoints =
world.WorldActor. TraitOrDefault<IAssignSpawnPoints>();

HomelLocation = assignSpawnPoints?.AssignHomeLocation(world, client,
playerRandom) ?? pr.HomeLocation;

}

else

// |HiYiani3auia ona KapTo4YHOro rpasus
Clientindex = world.Lobbylnfo.Clients.FirstOrDefault(c => c.IsAdmin)?.Index
??0;
/l ... pewTa iHiyianizauit
}
}
CucrtemMa BITHOCHH MiX TPaBISIMH

Kiac peanizye ckiajiHy cUCTEMY BU3HAYEHHS BIJIHOCHH:

{
if (this == other)
return PlayerRelationship.Ally;

if (other == null || other.Spectating)
return NonCombatant ? PlayerRelationship.Neutral : PlayerRelationship.Ally;

if (AlliedPlayersMask.Overlaps(other.PlayerMask))
return PlayerRelationship.Ally;

if (EnemyPlayersMask.Overlaps(other.PlayerMask))
return PlayerRelationship.Enemy;

return PlayerRelationship.Neutral;

}

L5 cucTema BUKOPUCTOBYE O1TOBI MACKH JJIsl LIBUAKOTO BUSHAYEHHS COIO3HUKIB
Ta BOPOTiB, 0 KPUTUYHO BAXJIUBO ISl MPOAYKTUBHOCTI B pEalIbHOMY Yacl.

Cucrema intepdeiicy KopucTyBauda

[aTepdeiic kopuctyBaua opranizoBaHuii uepes cucremy Y AML—¢aitnis, 1o

OMUCYIOTh CTPYKTYPY BIJKeTiB. [IpuKkiag roloBHOr0O MEHIO:

Container@MAINMENU:
Logic: CustomMainMenuLogic
Children:
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Container@MENUS:

X: (WINDOW_RIGHT - WIDTH) / 2

Y: WINDOW_BOTTOM /2 - HEIGHT / 2

Width: 200

Height: 160

Children:

Background@MAIN_MENU:
Children:
Button@SINGLEPLAYER_BUTTON:
X: PARENT_RIGHT /2 -WIDTH / 2
Y: 20
Width: 140
Height: 30
Text: label-singleplayer-title
Font: Bold
Button@MULTIPLAYER_BUTTON:
X: PARENT_RIGHT /2 -WIDTH / 2
Y: 60
Width: 140
Height: 30
Text: label-multiplayer-title
Font: Bold
Oco6muBocTi Ul apxiTektypu:

KonTeitnepHa cTpykTypa:

Koxen enement Ul € koHTeliHEpOM a00 BIIKETOM

[TinTpumka BkiageHocTi yepe3 cuctemy Children

ABTOMaTHYHE TTO3HUIIIOHYBAaHHS BiTHOCHO 0aThKIBCHKUX €JICMEHTIB

CucreMa KOOpAUHAT:

Bukopucranus BIJTHOCHUX KOOpAWHAT (PARENT RIGHT,
WINDOW_BOTTOM)

[TinTprMKa MaTeMaTUYHUX BUPA31B ISl O3ULIOHYBaHHS

AJIanITUBHICTH JI0 PI3HUX PO3IIILHOCTEH EKpaHy

Jlorika 0OpoOKH:

[TpuB'sa3ka noriku uepes arpudyT Logic

Cucrema 00poOKH KJIaBiaTypHUX KOMOIHAITIH

[TinTprmKa JoKami3anli yepe3 TeKCTOBI KITtoul

[HTETpaIis 31 CKpUNTOBOIO CUCTEMOIO

Kinac Player inTerpoBanuii 3 Lua—CKpUNTOBOIO CHCTEMOIO Yepe3 peatizallito

BIIMOBIHUX 1HTEPEHUCIB:
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#region Scripting interface
Lazy<ScriptPlayerinterface> lualnterface;

public void OnScriptBind(ScriptContext context)

{
lualnterface ?7= Exts.Lazy(() => new ScriptPlayerinterface(context, this));
}
public LuaValue this[LuaRuntime runtime, LuaValue keyValue]
{

get => lualnterface.Value[runtime, keyValue];
set => lualnterface.Value[runtime, keyValue] = value;

}

Ile mo3BouIsie crieHapisaM Oe3rmocepeIHbO B3aEMOIISATH 3 00'€KTaMH TPABIIIB, 1110
KPUTHYHO BaKJIMBO JIJI CTBOPEHHSI MicCii Ta Moaudikariii.

OnTumizarlii Ta NpOAYKTHUBHICTh

APpXITEKTypa BKJIIOYAE JIEKUIbKA ONTUMI3aIlii:

biToB1 Macku /151 MIBUKOTO BUBHAYEHHS BIIHOCUH M1k TPaBISIMU

Jlenpaua inimiamzanis (Lazy<T>) nnst ckpuntoBux iHTepdeiiciB

KenryBanHs po3B'si3aHUX iMEH T'PaBIliB

3aMOpOKEH1 aKTOPH JJIsl EKOHOMII MaM'siTl B TyMaHy BIMHU

Monynb ITYy4HOTO 1HTEJIEKTY

Cucrema MTYYHOTO 1HTEJIEKTY OpraHi3oBaHa 4yepe3 Hallp yTHUIITapHHUX KJIaciB
Ta TPEUTIB, 110 3a0€3MEeUyIOTh Pi3HI ACTIEKTH MOBEIIHKU OOTIB.

Knac AlUtils — yrumitapui pynkiii HIT

public static class AlUtils
{
public static bool IsAreaAvailable<T>(World world, Player player, Map map, int
radius, HashSet<string> terrainTypes)

{

var cells = world.ActorsHavingTrait<T>().Where(a => a.Owner == player);

return cells.Select(a => map.FindTilesInCircle(a.Location, radius)
.Count(c => map.Contains(c) &&
terrainTypes.Contains(map.GetTerraininfo(c). Type) &&
Util.AdjacentCells(world, Target.FromCell(world, c))
All(ac => map.Contains(ac) &&
terrainTypes.Contains(map.GetTerraininfo(ac).Type))))
Any(availableCells => availableCells > 0);
}
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public static ILookup<string, ProductionQueue> FindQueuesByCategory(Player

player)
{
return player.World.ActorsWithTrait<ProductionQueue>()
.Where(a => a.Actor.Owner == player && a.Trait.Enabled)
.Select(a => a.Trait)
.ToLookup(pq => pq.Info.Type);
}
}

OcnogHi ¢ynkmii AlUtils:

AHani3 JOCTYIHOCTI TEPUTOPIi — IEPEBIPKA MOKIMBOCTI pO3MIILICHHS Oy 11BENb

[Touryk yepr BUpOOHHIITBA — KaTErOpHU3allis JOCTYITHUX 3aC001B BUPOOHUIITBA

[TigpaxyHOK aKTOPIB — CTATUCTUYHUHN aHAI3 ITPOBUX 00'€KTIB

OunieHHs 0JIOKYBaHb — aBTOMaTUYHE MEPEMIIIEHHS FOHITIB JJISl 3BIJIbHEHHS
IUISXIB

Cucrema CIoCTepeXeHHs 32 BOpOTaMu

Tpeiit EnemyWatcher peanizye mexaHi3m BiJCIIIKOBYBaHHSI Ta CIOBIIICHHS
PO BOPOKI IOHITH:

[TraitLocation(SystemActors.Player)]
sealed class EnemyWatcherlInfo : TraitInfo

[Desc(“Interval in ticks between scanning for enemies.”)]
public readonly int Scanlinterval = 25;

[Desc(“Minimal ticks in-between notifications.”)]
public readonly int NotificationInterval = 750;

}

sealed class EnemyWatcher : ITick

{

readonly HashSet<Player> discoveredPlayers;
HashSet<uint> lastKnownActorlds;
HashSet<uint> visibleActorlds;

void ITick.Tick(Actor self)
if (self.Owner.Shroud.Disabled || self.Owner.IsBot ||
Iself.Owner.Playable || self. Owner.PlayerReference.Spectating)

return;

foreach (var actor in self.World.ActorsWithTrait<AnnounceOnSeen>())
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if (actor.Actor.AppearsFriendlyTo(self))
continue;

if (lactor.Actor.CanBeViewedByPlayer(self.Owner))
continue;

// Ilorika cnoBiWeHHs NPo BUABMEHHS

KirouoBi ocobnmuBocti EnemyWatcher:
[lepionuuHe ckaHyBaHHS — IEPEBIPKA BUTUMUX BOPOTIB 3 33JJaHUM 1HTEPBAJIOM
Cucrema CroBillleHb — YHUKHEHHSI CIlaMy 4Yepe3 MiHIMallbHI IHT€pBad MIXK
MOB1JIOMJICHHSIMU
BincninkoByBaHHs cTaHy — 30epekeHHs 1H(pOpMallii Mpo paHille BUSIBICHUX
aKTOpiB
[HTErpanisa 3 CHCTEMOIO BUAMMOCTI — BpaXyBaHHs TYMaHy BIMHU
ApxitextypHi npunnunu LI cucremu
o MoaynsHicTh: Koxen acniext I peanizoBanumii sk OKpeMuii TPEUT, 110 JO3BOJISIE
THYYKO HaJallITOBYBAaTU MOBEAIHKY PI3HUX TUIIB OOTIB.
e EdexTuBHicTh: BuKopHCTaHHS KellyBaHHS Ta MEPIOJAUYHUX MEPEBIPOK 3aMICTh
MOCTITHOTO MOHITOPUHTY 3MEHILIYE HABAHTAXEHHS Ha MPOLECOP.
e PosmmuproBanicte: CTaTuyHl yTWIITapHI METOIU MOXYTh BUKOPHUCTOBYBATHUCS
pizaumu peamnizamisivu 1 6e3 gy0aroBanHs KOIY.
[{s apxitekTypa 3abe3medye OamaHC MDK THYYKICTIO, MPOAYKTHBHICTIO Ta
MIPOCTOTOIO MIATPUMKH, 110 € KPUTUIHO BAXKIMBHUM JJIsI iIrPOBOTO JIBUXKKA PEaTHHOTO

yacy.

CrtpykTypa inTepdelicy KopucTyBauda
InTepdeiic kopucTyBaya peanizoBaHM Yepe3 CUCTEMY BIJIKETIB, /1€ KOXKEH

eJIeMeHT 1HTepdency MPeACTaBICHUN OKPEMUM KJIacoM. ['0JIOBHMI KJlac yIpaBIiHHS
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meHio CustomMainMenulogic HachimgyeTbest Bin 6a3oBoro kimacy Chromelogic Ta
BIJIMOBIA€ 32 KOOPAMHAIIIFO POOOTH BCIX €JIEMEHTIB T'OJIOBHOT'O MEHIO.
Krnacudikariis MeHro cuctemMu

Cucrema MEHIO OpraHi30BaHa 1€papXiuyHO Ta BKIIOYAE HACTYMHI TUIIH:

{
Main, /l TonoBHe meHio
Singleplayer, // MeHo ogMHOYHOT rpu
Extras, /l NopaTKOBI MOX/MBOCTI

MapEditor, // PepakTop KapT
StartupPrompts, // MouyaTtkoBi NigKasKku
None /] BipCyTHICTb aKTUBHOTO MEHIO

}

[Taneni ynpaBiiHHS IPOIO
KoxHa nanens ynpasiliHHS BIANOBIAA€ 32 KOHKPETHHUM acleKT reMMILIEIO:

protected enum MenuPanel

{

None, // BipCyTHICTb aKTUBHOI NaHeni
Missions, // NaHenb micin

Skirmish, // NaHenb wenaKoi rpm
Multiplayer,// MaHenb mynbTnnaeepa
MapEditor, // NaHenb penakTopa KapT
Replays, // NaHenb nepernagy penneis
GameSaves // NaHenb 36epexeHunx irop

[H1manizams cucteMu
[Iportiec iHimiani3aIii roJJOBHOTO MEHIO B1IOYBAETHCS Yepe3 KOHCTPYKTOP KIIacy
CustomMainMenuLogic, sikuii BukopuctoBye marepH Dependency Injection nams

OTPUMAaHHS HEOOX1THUX 3aJICKHOCTEH:

[ObjectCreator.UseCtor]
public CustomMainMenuLogic(Widget widget, World world, ModData modData)
{
rootMenu = widget;
rootMenu.Get<LabelWidget>(“VERSION_LABEL”).Text =
modData.Manifest.Metadata.Version;

/I IHiWiani3auia enemMeHTiB iIHTepgency
InitializeMainMenu(widget);
InitializeSingleplayerMenu(widget, modData);
InitializeExtrasMenu(widget, world);
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InitializeMapEditorMenu(widget, modData);

// HanawtyBaHHA cMCTEMU HOBUH
InitializeNewsSystem(widget, modData);

// HanawtyBaHHA Npoisto rpaBusd
InitializePlayerProfile(widget, world);

/I 3anyck cuctemu Discord iHTerpadii
DiscordService.UpdateStatus(DiscordState.InMenu);

}

VYrpaBiiHHS CTAaHOM MEHIO

CucremMa BHUKOPUCTOBYE IEHTPAII30BAaHE YIPABIIHHS CTAHOM Y€pe3 METO]
SwitchMenu(), sikuii 3a0e3nedye TPaBWIbHI MEPEXOAM MK PI3HHUMH PO3/1JIaMu
iHTepdeicy:

void SwitchMenu(MenuType type)

{
menuType = type;
DiscordService.UpdateStatus(DiscordState.InMenu);

// OHOBNEHHSA NiAKa30K Npu HaBeAeHHI MULLi
Game.RunAfterTick(Ui.ResetTooltips);

}

[HTeTpartis 3 30BHIITHIMU cepBicCaMu

Cucrema HOBUH

Cucrema HoBHMH 1HTerpoBaHa 3 GitHub APl anga orpumaHHs akTyanbHOI

1H(opMaIrii mpo OHOBJICHHS Ta MO/

void LoadAndDisplayNews(GitHubWebServices webServices, Widget newsBG)
{

if (!{Game.Settings.Game.FetchNews)
return;

var newsButton =
newsBG.GetOrNull<DropDownButtonWidget>(“NEWS_BUTTON?);
if (newsButton != null)

DisplayNews(webServices);
newsButton.OnClick = () => OpenNewsPanel(newsButton);

if (webServices.NewsAlert)
OpenNewsPanel(newsButton);
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Discord iaTerpartis

Cuctema miaTpumye iHTerpamiro 3 Discord s BimoOpakeHHS MOTOYHOTO
CTaTyCy TpaBIIs:

DiscordService.UpdateStatus(DiscordState.InMenu);

O6poOka moiil KUTTEBOTO IUKITY

Krac peanizye nmpaBuiabHy 00pOOKY TIOIii CTBOPEHHS Ta 3HUIIEHHS 00'€KTIB:

protected override void Dispose(bool disposing)

{
if (disposing)
Game.OnRemoteDirectConnect -= OnRemoteDirectConnect;
Game.BeforeGameStart = RemoveShellmapUl;
}

Game.OnShellmapLoaded -= OpenMenuBasedOnlLastGame;
base.Dispose(disposing);
}

Cucrema noxamizaii

VYci TekcToBl psAaKd B 1HTEp(ENcl NIATPUMYIOThH JIOKAI3AII0 Yepe3 CUCTEMY
aTpuOyTIB:

[TranslationReference]

const string LoadingNews = “label-loading—news”;

[TranslationReference(“author”, “datetime”)]

const string AuthorDateTime = “label-author—datetime”;

[TaTepHn NpOEKTyBaHHS

VY K0/l BUKOPUCTOBYIOTHCSI HACTYMHI MAaTEPHU MPOCKTYBAHHS:
Observer Pattern — myst 00poOKH MOi# KOPUCTYBALBKOTO iHTEpdEHCY
Strategy Pattern — st pi3HUX THITIB MEHIO Ta TaHeen

Factory Pattern — muist ctTBOpeHHs BiIKETIB iHTEpdeicy

Singleton Pattern — as rmo6ansHuX cepsiciB (Discord, Settings)
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Taka apxiTekTypa 3a0e3neqye BUCOKY THYYKICTh CUCTEMHU, JIETKICTh TECTYBaHHS
Ta MOXJIMBICTh IIBUAKOTO JOAaBaHHS HOBUX (YHKIIH O3 MOPYIICHHS 1CHYHYOl
JIOTiKHA pPOOOTH IPOTrpamu.

OcCHOBHI CKJIQJIOBi CepBepa:

Tun cepBepa (ServerType) — BuU3Ha4uae pexuM poOOTH: JOKAIBHUH,
MepeKeBU, MyJIbTHILICEP a00 BUJIIJICHUIA CEpBEP.

CraH cepBepa (ServerState) — 103BoJIsI€ B1ICT1KOBYBATH CTA/Ii10 IFPOBOI CECIi:
OUIKYBaHHS TPaBIIIB, Ipa 3aMyIlleHa, 3aBEPIICHHS POOOTH.

Cnucok 3'ennansb (List<Connection> Conns) — aKTUBHI KJII€EHTH, TM1IKIIOYEHI
710 cepBepa.

[TonieBa cucrema (BlockingCollection<IServerEvent> events) — 00po0Oka
ACHHXPOHHUX TOJI1H, TAKUX SIK I1IKIFOYSHHS/BIIKIFOYCHHS KI1€HTIB, TPUHOM ITaKETIB,

MMHT—3aIUTH.

IrpoBa jorika Ta o00OpoOka komana (InterpretCommand, StartGame,
ReceiveOrders) — peamnizoBano uepe3 iHTepdeiicn Ta AeleryBaHHS y BiIMIOBIIHI
KOMIIOHEHTH TPH.

[Tpukman iHiiamizanii cepepa

Huxye HaBegeHO PparMeHT KOHCTPYKTOpa Kiacy Server, SKud JAeMOHCTPYE
iHimamizamito TCP—cokeTiB, 3amyck TIOTOKY TMPOCIyXOBYBaHHSI KJIIEHTIB 1
HaJalTyBaHHs 0a30BHX MapaMeTpiB:

public Server(List<IPEndPoint> endpoints, ServerSettings settings, ModData
modData, ServerType type)

Log.AddChannel(“server”, “server.log”, true);

foreach (var endpoint in endpoints)

{
var listener = new TcpListener(endpoint);
try
{

listener.Start();
listeners.Add(listener);

new Thread(() =>



o1

while (true)

{
if (State != ServerState.WaitingPlayers)

{
listener.Stop();

return;

}

if (listener.Server.Poll(1000000, SelectMode.SelectRead))

{
try

{
events.Add(new
ConnectionConnectEvent(listener.AcceptSocket()));

catch (Exception) { }

}
}

).
{ IsBackground = true }.Start();

}

catch (SocketException ex)

{

Log.Write(“server”, $”Failed to listen on {endpoint}: {ex.Message}’);

}
}

Type = type;
Settings = settings;
ModData = modData;

-

[leit xox mokaszye, K CEepBEpP BIAKPUBAE BKa3aHI MOPTH IS MIIKIIOYCHHS

KJIIEHTIB 1 aCHHXPOHHO TIPUIIMaE HOBI 3'€ THAHHS.

Cucrema nofii
CepBepHa JIOTiKa peasli3oBaHa 4Yepe3 CHUCTEMY TOJii, KOXHA 3 SKHUX Mae

BIIMOBIAHUH KJ1ac, o peani3ye iHTepdetic [ServerEvent. Hampukman:

sealed class ConnectionConnectEvent : IServerEvent

{

readonly Socket socket;
public ConnectionConnectEvent(Socket socket) => this.socket = socket;

void IServerEvent.Invoke(Server server)

{

server.AcceptConnection(socket);
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}
}

[le mo3Bossie 0OpOOIATH TOIIT ACHHXPOHHO B OAHOMY TIOTOIl BUKOHAHHS, IO
ONTUMI3y€e poOOTY cepBepa 1 3anmodirae 0JJOKyBaHHIO IMPU BUCOKHUX HAaBaHTAKEHHSX.

CunHxpoHi3allis KJIl€HTIB

[Tpu mpuiiomi maHWX BiJ KJIIEHTIB CEpBEpP BUKOHYE TMEPEBIPKY KOPEKTHOCTI,
aBTCHTH(}IKAIIO, a TaKoXX 3a0e3ledyye CHUHXPOHI3allll0 CTaHy TpU 4Yepe3 MeETOJ
ReceiveOrders. ¥ pasi po3cuHxpoHizamii ab0 MOMUIKHA CEpBEpP MOXKE 3aBEpIINTU
I'POBY CECIIO.

JloryBanHs Ta 06po0ka 3001B

Jlnst aHaimizy mojiil BAKOPUCTOBYETHCS OKpeMUM KaHan JioriB server.log. Kpim
Toro, BOymoBaHO MexaHI3M 3amucy moBTopiB (ReplayRecorder), mo mo3Bossie
30epiratu cecii rpu.

OCHOBHI CKJIaJI0BI cepBepa:

Tun cepBepa (ServerType) — BHU3HA4Yae pEXUM pOOOTU: JOKAIBHHM,
MEpEKEBUH, MYJIBTUILIEEP a00 BUALUIEHUN CEPBED.

Cran cepBepa (ServerState) — m103BosIsi€ BIACTIAKOBYBATH CTAI110 I'POBOT CECil:
OUIKYBaHHS TPaBIIIB, Ipa 3aMyIlleHa, 3aBEPIICHHS POOOTH.

Crucok 3'ennanp (List<Connection> Conns) — akTHBHI KTIE€HTH, MiIKIIOYCHI
710 cepBepa.

[TomieBa cucrema (BlockingCollection<IServerEvent> events) — 00po0Oka
ACHHXPOHHUX MOJiH, TAKUX SIK M1IKJIFOYEHHS/BIIKIFOUEHHS KJI1€HTIB, TPUHOM MaKETIB,

MHT—3aIUTH.

IrpoBa sorika Ta 00pobOka komann (InterpretCommand, StartGame,
ReceiveOrders) — peamizoBaHo uepe3 iHTepdeiicn Ta AeleryBaHHS y BiMOBIIHI
KOMITOHEHTH TPH.

[Tpukman inimiamizanii cepepa
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Hwxue HaBereHO (parMeHT KOHCTPYKTOpa Kiacy Server, sIKHi JeMOHCTpYE
iHimiamizamito  TCP—cokeTiB, 3amyck MOTOKY MPOCIYXOBYBAaHHS KIIIEHTIB 1
HaJIAIITYBaHHS 0a30BUX MapaMeTpiB:

Jlo6i1 rpu

Kinac CustomLobbylogic € 4acTHHOIO KJIIEHTCHKOI JIOTIKH KOPHUCTYBAIIBKOTO
iHTepdeticy m061 B Mmoaudikamii rpu. Bin peanizye Joriky B3aeMoii KOpUCTyBaua B
700i: ympaBIiHHSA CJIOTaMH, YaTaMd, KapTaMd, HaJAIITyBaHHSAMHU Ta B3aEMOJII0 3
Discord.

OcHogHi ¢ynk1ii CustomLobbyLogic:

VYrpaBniHHS CJI0TaMH IPABIIB:

JlomaBanHs OOTIB.

[Mpusnayenns komany (Free—for—all, Humans vs Bots).

3MiHa KOIbopy, (ppakilii, KoMaHAH, CIIABH—TIOWHTIB, CTaTyCy TOTOBHOCTI.

Bino6pakeHHs rpaBIliB Ta CIIOCTEpIravis.
Yar—cucrema:

[TigTpuMKa 3araabHOTO YaTy Ta KOMaHHOTO.
brioxyBaHHS yaTy Mpu CaHKIIISX.

Cucrema CroBilIEHb [TPO HOBI1 MOBIJIOMJICHHS.
IaTerparis 3 Discord uepe3 IRC.

VYrpaBniHHS Maramu:

BuOip xapTu 3 nmonepenHiM neperiisiom.
[lepeBipka TOCTYITHOCTI MaIly.

ABTOMaTHYHE OHOBJICHHSI Ta 3aBaHTAXCHHS HETOCTYITHUX KapT.
[Tanens agMiHICTpYBaHHS:

[IpumycoBe mOYMHAHHS TPH.

Kixk rpaBiis.

3MiHa OmIin Jo01.
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Pexxumu: Options, Players, Music, Servers.

OO6poOKa cTany MmiAKITIOYeHHS:

Y pa3i "Henanoro migkiatodeHHs, Mmeton ConnectionStateChanged BimkpuBae
BIJIMOBIIHY TMaHeh 1HTepQeicy s MOBTOPHOTO BBEJIEHHS IMapoJ0 Yd BHOODPY
MoudiKaIii:

void ConnectionStateChanged(OrderManager om, string password,
NetworkConnection connection)

{

if (connection.ConnectionState == ConnectionState.NotConnected)

Ui.CloseWindow();

// BigkpvnBa€e BIKHO NOBIgOMIIEHHSA

var switchPanel = CurrentServerSettings.ServerExternalMod != null ?
“CONNECTION_SWITCHMOD_PANEL” : “CONNECTIONFAILED_PANEL”;

Ui.OpenWindow(switchPanel, new WidgetArgs()

{

{ “orderManager”, om },
{ “connection”, connection },
{ “password”, password },

D;
}

}
Crapr rpu:

Kuornka «[TogaTtu rpy» akTUBY€THCS TITBKH 3 JOTPUMAHHS HACTYITHUX YMOB:
KopucryBau € xocToMm.

OO6pana Maria € JOCTYITHOIO.

VYci 000B’A3KOBI1 CIIOTH 3aWHSTI.

Bucradae 1ocTymHUX TOYOK CTIaBHY.

VY pas3i rpu 6e3 00TiB — HE MEHIIIE IBOX T'PaBIIiB.

void StartGame()

{
if (modData.MapCache[map.Uid].Status == MapStatus.Available)
{
gameStarting = true;
orderManager.IssueOrder(Order.Command(“startgame”));
}
}

38’5130k 13 Discord
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[Tpu Bxoxai B 1061, CustomLobbyLogic onosiroe cratryc Discord Rich Presence

— BIJIOOpakaeTbCsA KapTa, KUIBKICTh TpaBIliB, cepBep. Lle peanizoBaHo uyepes

DiscordService.UpdateStatus(...).

public Server(List<IPEndPoint> endpoints, ServerSettings settings, ModData

modData, ServerType type)
{

Log.AddChannel(“server”, “server.log”, true);

foreach (var endpoint in endpoints)

{
var listener = new TcpListener(endpoint);
try
{

listener.Start();
listeners.Add(listener);

new Thread(() =>

while (true)

{
if (State != ServerState.WaitingPlayers)

{
listener.Stop();
return;

}
if (listener.Server.Poll(1000000, SelectMode.SelectRead))

{
try
{

events.Add(new
ConnectionConnectEvent(listener.AcceptSocket()));

catch (Exception) {}
}
}
1)
{ IsBackground = true }.Start();

}

catch (SocketException ex)

{

Log.Write(“server”, $"Failed to listen on {endpoint}: {ex.Message}’);

}
}

Type = type;
Settings = settings;
ModData = modData;
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[le#i kom ToOKa3ye, sIK cCepBEp BIAKPHUBA€E BKa3aHI MOPTH IS IiAKITIOUCHHS
KJIIEHTIB 1 ACHHXPOHHO MpHiiMa€e HOBI 3'€THAHHS.

Cucrema nofii

CepBepHa JIOTiKa peaii3oBaHa 4Yepe3 CHCTEMY IOJii, KOXKHA 3 SKHUX Mae

BIJINOBIJTHUH KJIac, 10 peainidye intepdeiic [ServerEvent. Hanpukia:

sealed class ConnectionConnectEvent : IServerEvent

{

readonly Socket socket;
public ConnectionConnectEvent(Socket socket) => this.socket = socket;

void IServerEvent.Invoke(Server server)

{

}
}

[le mo3BoJIsie 0OPOOIISITH MOJIIT ACHHXPOHHO B OJTHOMY MOTOILIl BUKOHAHHS, 1110

server.AcceptConnection(socket);

onTUMI3y€e poOOTY cepBepa 1 3amodirae 6JI0KyBaHHIO ITPH BUCOKUX HAaBaHTAKCHHSX.

CunHxpoHi3allis KJII€HTIB

[Ipy mpuiiomi AaHWX Bl KJIEHTIB CEPBEP BUKOHYE IEPEBIPKY KOPEKTHOCTI,
aBTeHTU(DIKAII0, a TaKOX 3a0e3leuye CHHXPOHI3AlllI0 CTaHy TpU Yepe3 MeETOo.
ReceiveOrders. Y pa3i po3cuHXpoHi3alii ad0 MOMUJIKU CEpPBEP MOXKE 3aBEPIIUTU
ITPOBY CECIIO.

JloryBanHs Ta 00po6ka 3001B

Jlns aHanmizy mojiil BAKOPUCTOBYETHCS OKpeMUM KaHan JioriB server.log. Kpim
Toro, BOyIoBaHO MexaHI3M 3amucy moBTopiB (ReplayRecorder), mo mpo3Bossie
30epiratu cecii rpi.

[le#t po3nia MOXKHA JOMOBHUTH y HACTYNHHMX IJIaBaX OMHMCOM KJI1€EHTCHKOI
yacTUHH, 1HTep(deicy aamiHicTpaTopa Ta 00pOoOKM crlerudiyHUX KOMAaH] TPaBIIs.
k1o noTpibeH po3MupeHnil BapiaHT 13 KOHKPETHUMHU CTPYKTYpaMU JaHUX, JTOT1KOIO
0OpOOKHM MOB1IOMJIEHB a00 13 MPUKIIAJaMU TUIIOBUX CLIEHAP1iB, — MOXY MIJArOTYBaTH
IPOJOBKEHHSI.

KiieHTCchbKa yacTUHA Ta 3aMmyCcK rpu
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Knac Game € ueHTpaqbHUM CTAaTUYHUM KJIaCOM, ILIO0 KOOPIMHYE 3ammycK,
HIIMami3alio, MMAKIIOYeHHS [0 CepBepa, CTBOPEHHS JIOKAJIBHOTO CepBepa,
Bi3yastizallito Ta 00poOKy irpoBOTO IHUKITY.

KitouoBi 060B’s13ku Game:

3aBaHTaXEHHS MOJIIB Ta HAJIAIITYBaHb.

[Himianizamiss peHAepUHTY, ayIi0 Ta 1HIIUX MiACUCTEM.

VYrpaBiiHHS JOKaTbHUM 200 MEPEXKEBUM 3’ € THAHHSIM.

3aIyck JOKaJIbHOTO cepBepa sl OAMHOYHOI I'py a00 TECTyBaHHS.

OpraHi3alisi FOJJIOBHOTO IrPOBOT0 HUKITY (PEHAEPIHT Ta JIOTIKa).

Benenns nor—gaiiny aktuHocTi uepe3 metoq LogTEXT. WriteTEXT(...).

[TinkaroueHHs 10 cepBepa

[TigkmroueHHs KIIEHTa IO cepBepa pealizyeTbes uepe3 meroa JoinServer:

public static OrderManager JoinServer(ConnectionTarget endpoint, string
password, bool recordReplay = true)

{

var newConnection = new NetworkConnection(endpoint);
if (recordReplay)
newConnection.StartRecording(() => TimestampedFilename());

var om = new OrderManager(newConnection);
Joinlnner(om);
CurrentServerSettings.Password = password;
CurrentServerSettings.Target = endpoint;

return om;

}

[le#i meTon CTBOPIOE MEpekKeBE 3’€THAHHSA, IHIIIANI3ye MEHEIKEp KOMaHI
(OrderManager) i roTye KJI1€HT A0 pOOOTH B 0araTOKOPHUCTYBaLIbKOMY CEPEIOBHILIL.

CTBOpEHHS JTOKAJIBHOTO CEpBEpa

VY rpi miATpUMYETHCS CTBOPEHHS JIOKATHLHOTO ab0 CKpiMin—cepBepa (Tpa mpoTH

6ortiB) uepe3 meto CreateLocalServer:

public static ConnectionTarget CreateLocalServer(string map, bool isSkirmish =
false)

LogTEXT.Write TEXT(“Skirmish Game”, $"{Settings.Player.Name}");
var settings = new ServerSettings()

{

Name = “Skirmish Game”,
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Map = map,
AdvertiseOnline = false

|3

var endpoints = new List<IPEndPoint>

{
new(IPAddress.Loopback, 0)

|3

server = new Server.Server(endpoints, settings, ModData, isSkirmish ?
ServerType.Skirmish : ServerType.Local);

return server.GetEndpointForLocalConnection();

}

[le mo3BoJIsIE MIBUJIKO 3aITyCKaTH Ipy 0€3 HE0OX1THOCTI 30BHIIIHBOTO 3'€ THAHHS,
10 KOPUCHO JIJIs1 TECTYBAHHS YU OJIMHOYHUX CILICHAPIiB.

IrpoBuit nmkI

OCHOBHMII ITUKJI TPU BUKOHY€EThCS B MeTO/11 Loop() 1 moaiieHu Ha:

LogicTick() — o0poOka J1oriku rpy, KOMaH 1 IPaBIliB, MOPS/IKIB.

RenderTick() — onoBneHHs rpadiku, peHISPiHT 00'€KTIB 1 iHTEpdeiicy.

Sleep — nuHamiuHa 3aTpUMKa JIJIs ONTHMI3allii Bukopuctanus pecypeis CPU.

Takuii miaxia A03BOJIAE€ NIATPUMYBATH CTaOUIbHY YAaCTOTY KaJpiB Ta UyHHICTb
1HTEep(eiicy HaBITh TPU BUCOKOMY HAaBAHTAKEHHI.

JloryBaHHA Ta aHATITHKA

VY xoni peanizoBana ¢yHkiis LogTEXT.WriteTEXTY(...), sika 103BoJiI€ BECTU
BJIACH1 JIOTH TPU B OKpeMuUM (haii:

public static void Write TEXT(string category, string message)
{
var logMessage = $”{DateTime.Now:yyyy-MM-dd HH:mm:ss} [{category}]
{message}”;
lock (_lock)
{
File.AppendAllText(LogFilePath, logMessage + Environment.NewLine);
}
}

[le moxxe OyTHM KOPUCHUM [IJIsi TMOJANBIIOTO aHalli3y CECidf, CTAaTUCTUKH,

B1JIJIar0/I)KEHHS Ta KOHTPOJIIO JTOCTYILY.
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3.3 Po3podka iHcTpyKuii 3 ekcnjiyatauii nporpaMHoro 3aée3ne4yeHHs

3amyck Ta HaJalTyBaHHS

VY upoMy po3aisii MU PO3AUBUMOCS K 3allyCKaTH Ta HAJIAIITOBYBAaTH OKPEMY
cecito rpu «Hazsa rpm».

Kpok 2.1 3anyck rpu «Ha3zsa rpu»

Po3znin Oyne moB’s3aHuil 3 MEHIO 3aITyCKOM TPH.

Singleplayer

Quit

Pucynok 3.1 - Intepdelic ronoBHOr0 MEHIO

Ha nanuit MomeHT B rpu peanizoBano e «Singleplayer», ToOTO rpa Ha oqHY
JIOIMHY, y MalOyTHROMY OyJie pearizoBaHuil pesxkxum «multiplayer» — rpa Ha nekiibka
moaed. Tomy HaTuckaeMo Ha KHONKY «Singleplayer» Ta mepexogumo y HacTyIlHe

MCHIO.
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Singleplayer

Skirmish

Back

Pucynox 3.2 - Iarepdeiic MmeHIO

VY naHoMy MEHIO peaji3oBaHO CTBOPEHHS JIOKAJIBHOT MEPEXl I OAMHOYHOL
rpu. Y MailOyTHbOMY OyJie peasli3oBaHO (PYHKITIOHAN 30€peKeHHs Ta Mepe1 Mepersia
Ipu.

HAaTUCHYBIIM Ha KHOMKY «Skirmish» My nepexoauMo y MEHIO HaJIalITyBaHHS 1IrPOBOi
cecii.

Kpok 2.2 HanamryBanHss irpoBoi cecii rpu «HasBa rpu»

VY 1mpoMy po3niii MU PO3AMBUMOCS HaJalITyBaHHS irpoBoi cecii rpu «Ha3zga

rpu».

[lepie Ha 1110 MOKHA 3BEPHYTH yBary — Iie¢ peasizalio yary.

Pucynox 3.3 Iatepdeiic HamamTyBaHHs ceccii
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Jlani Ha CKpiHI MM pPO3JAMBHMOCS HajamTyBaHHs maHesi «Faction» poszmiii

«Players».

JlaHa mMmaHenb Ja€ MOXKIMBICTH 0OpaTu (pakIiio KOXHA 3 SKHMX Ma€ CBOIO
peamnizamito [lItygnoro [utenekry. binbu geransHO po3nucano y 3 po3aiii.

HaCTyrIHa IMaHCJIb AKY MU PO3TJEIHEMO HA3NBACTHCA «Teamy.

Skirmish Game
Faction Team Handicap Spawn Ready
Any - e
Play in th s

- 1
Spectat

Business As Usual
Con st

slot Admin Players Options Change Map

Global

Start Game

Pucynok 3.5 - [Hrepdeiic manem «Team»

Global

Start Game

Pucynok 3.4 - Intepdeiic manem «Players»

VY naneni peanizoBaHa QyHKIis BUOOPY KOMaH/IH 3a Ky MU OyJ1eMO TpaTu.
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[Tanans sika We gaui 1e maHesb Ska Ha3UBaAEThCA «Spawny.

Skirmish Game

Faction Team Handicap Spawn teady

Any = o%

Play in this slot

Business As Usual

slot Admin Players Options Change Map

Global I

Start Game

Pucynok 3.6 - InTepdeiic maneni «Spawn»
VY uiit ma"em Mu 06MpaeMoO MicCIle Ha KapTi 3 AKOro Oy/aeMo MOYMHATU TPy Ta

MICLIE pO3TallyBaHHS HAIIOl 0a3u (HAWroJIOBHIIIA criopyna). Y MailOyTHbOMY KOJIA
OyJle peanizoBaHa MOXJIMBICTh J0JAaBaTU 1HIIN KapTU MU OyJIeMO MaTH MOXJIHUBICTb
obupaTu pi3HI KapTH 13 cucky o kaormill «Change mapy.

I ocranne nosie y oMy pozaini e «Colory.

VY mosi MOxHa 0OOMpaTH KOJIIp BalllUX FOHITIB Ta CIIOPY/.

Skirmish Game
Faction Team Handicap Spawn Ready
Any = 0%

Mixer Palette
Business As Usual
Conquest
Graton Dilach, Siege

slot Admin Players Options Change Map

Global

Start Game

Pucynok 3.7 - Intepdeiic manem «Color»
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Jlani My po3TIISTHEMO HACTYIHUM pO3/LT Kl Ha3uBaeThesa «Optionsy
VY po3ainai Maemo 9 1oJ1iB YEKepiB Ta 4 MO BUMATANKH.

skirmish Game

Map Options

Change Map

Start Game

Pucynok 3.8 - Intepdetic po3ainy «Options»
[Tosist yekepu:

Explored map — sikiio yekep BKIIOYCHHH TO yCs KapTa Oyje BHIHA 01pasy i il
He Tpeba Oy/ie JOCIIHKYBATH.

Short Game — skmo Yekep BKIIOYECHHH TO Tpa 3aKiHYYEThCS KOJIM Oasza
cymnepHuka OyJe 3HUIICHA.

Separate team spawns — SKII0 YeKep BKIIOUEHUN TO TpaBIli 0€3 MpU3HAYCHHX
TOYOK TOSIBH MIOYHYThH I'PY SKOMOTA JIaJli B/l BOPOKUX TPaBIIIB.

Fog of war — skmio yekep BKIHOYECHHH TO BiH 3MEHIIYE OTJISA CYNEPHUKIB IO
KapTi.

Build off Allies — skmo 4Yekep BKIIOYEHHWH TO Yy TpPAaBIiB € MOXIIHUBICThH
po3MiIaTH CBOI 0a3u Ha TEPUTOPIi CyNIepHUKA Ta TPATH 3 HUM Y KOMaH/II.
Scrap — sKimo 4Yekep BKJIIOYEHUN TO Ha MICII 3HUIICHUX FOHITIB a00 criopyn
OyJie CMITTS SIKE HE TI03BOJIUTH BUKOPUCTOBYBATH JIaHY TOUKY.

Cubes — skio Yekep BKIOYCHHUN TO 32 KOXKHOTO BOMUTOTO FOHITA 200 CIIopyIu

MU OTPUMYEMO TPOILIOBY BUHATOPOY.
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Limit build area — sxio dekep BKIIOYCHHI TO B Ipi y Bac Oyae oOMekeHa
00J1acTh 1J1g OyA1BHUIITBA.
Debug menu — sikmro yekep BKITIOYEHA TO Y Bac OyJ1e MOXKIIUBICTh BHKOPHCTATH
MEHIO JIJIs1 aAMiHICTpaTopa.

HactymnHe nosne sike Mu Mae 1ie Tojie BUMaaiika 3 Ha3Boro «Starting cashy.

Skirmish Game

Map Options

Time Limit:

$7508 No limit

Players Options Change Map -

Global

Start Game

Pucynok 3.9 - Intepdeiic po3ainy «Starting cash»

B nanomy momi Mu oOupaemMo cTapTOBUM KariTal JJisl TPH.

HacrtynHe none HazuBaeTbes « Time limity.

Skirmish Game

Map Options

Business As Usual

iege
Change Map

Global
Start Game

Pucvaok 3.10 - Tarepdeiic pozminy «Time limit»

B nanomy nosi Mmu oOupaemMo 4acoBi I'paHulll Ipu
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Haui fige mone «Startinig Unitsy.

Map Options

No limit

Business As Usual
Conquest

Normal
dem Dilach, S

Players Options Change Map

Pucynoxk 3.11 - Inrepdeiic momns «Startinig Units»

JlaHe 1oje BUKOPUCTOBYETHCS VISl TOTO 1100 HAJAIITYBATU T€ 3 SKUM IOHITOM
MU OyJ1IeMO TIOYHMHATH TPY.

OcraHHe 1oJie y TaHOMY po3/11 Mae Ha3By «Game speed»

Map Options

Business As
[
Graton D11

Created by Graton Dilach, Siege
Players Options Change Map

Global

Pucynoxk 3.12 - Inrepdeiic mons «Game speed»

[Tose moTpiGHO /715t TOTO 1100 OOpATH IMIBUIKICTH 3 SIKOIO Oy/1€ PO3BUBATHUCS TPA.
IrpoBuii nporuec
VY upoMy po3aiial MU PO3IMBUMOCS ITPOBUM MPOLEC Y CTBOPEHINA cecii rpu

«Ha3zBa rpm».
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Kpok 3.1 <cHEALTH BAR»
VY upomy po3aiiai Mu po3m/IBHMoc;1 110 TakKe «HEALTH BAR»
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Pucynox 3.13 - IHTepd)eHc «H EALTH BAR»
«HEALTH BAR» — 1ie Bi3yanpHe MOJaHHS 370pOB's TIEpCOHAka ad0 CyTHOCTI

B KOMIT'IOTEPHHUX ITpax, SKe 3a3BUYAN B1IOOPAKAETHCA y BUTJISI IMIKAJIM a00 CMYTH.

Ha nanomy ckpini nokazanuii HEALTH BAR cnopynu. A Ha CKpiHI HUXK4e

Pucynox 3.14 - Intepdetic roniTa

noka3zanuii HEALTH BAR ronira.

Kpox 3.2 «Onuc 00’ extay
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Ha ckpini HIDKYE € OmHC CIIOPYAN Ha SIKY MM HaBEIU KypCOp MUIIIL.
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Pucynoxk 3.15 - Iarepdeiic criopyau

Ha HaCTYIITHOMY CKlel B HAC OITHC IOHITA Ha SIKOI'0 MM HaBEJIU KypcCop MHIIII.
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Kpoxk 3.3 «Onuc intepdeiicy B irpoBiit ceciin
VY po3auii MU po3AMBUMOCS caM 1HTepdeiic Bxke B IrpoBii cecii sikuil Oyaemo
BUKOPHCTOBYBATH I IEBHUX /i 200 JIJIs1 B1/ICTEKEHHS EKOHOMIKH, iIrpOBOTO Yacy Ta

JIMIT KUTBKOCTI FOHITOB Ha KapTi.

Pucynok 3.17 - [ntepdetic irpoBoi kapTu

Pucynox 3.16 - [nTepdeiic omuca roHiTa

[Ile B manomy iHTepdeiici Mu CIIOCTEPIraeEMo 3a KapTO Ta TUM IO HA HIiH

PO3MIIIEHO.
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OpnHa 3 MOXKIIMBOCTEH sIKa MPUCYTHS B Il TPl 1€ CTABUTU TPAEKTOPIIO PyXy
00paHoro I0HITA SIK [TOKa3aHO Ha CKpiHI HIk4Ye. TpaekTopito pyXy BU3HAYEHA 3€JIEHOIO

CMYKKOFO

Pucynok 3.17 - [ntepdeiic pyxy 1oHiTa
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JOJATOK A

using System.Collections.Generic;

using System.Linq;

using OpenRA.Mods.Common.Traits;

using OpenRA.Traits;

namespace OpenRA.Mods.Common

{

public enum BuildingType { Building, Defense, Refinery }

public enum WaterCheck { NotChecked, EnoughWater, NotEnoughWater,
DontCheck }

public static class IntelliHelper

{

public static bool IsAreaAvailable<T>(EnvWorld world, Gamer player, Map
zoneMap, int radius, HashSet<string> terrainTypes)

{

var cells = world.ActorsHavingTrait<T>().Where(a => a.Owner == player);

return cells.Select(a => zoneMap.FindTilesInCircle(a.Location, radius)

.Count(c => zoneMap.Contains(c) &&
terrainTypes.Contains(zoneMap.GetTerrainInfo(c). Type) &&

Util.AdjacentCells(world, Target.FromCell(world, c))

All(ac => zoneMap.Contains(ac) &&
terrainTypes.Contains(zoneMap.GetTerrainInfo(ac). Type))))

.Any(availableCells => availableCells > 0);

}

public static ILookup<string, ProductionQueue> FindQueuesByCategory(Gamer
player)

{

return player.EnvWorld.ActorsWithTrait<ProductionQueue>()

.Where(a => a.Actor.Owner == player && a.Trait.Enabled)

.Select(a => a.Trait)

.ToLookup(pg => pq.Info.Type);

}

public static int CountActorsWithNameAndTrait<T>(string actorName, Gamer
owner)

{

return owner.EnvWorld.ActorsHavingTrait<T>().Count(a => a.Owner == owner &&
a.Info.Name == actorName);

}

public static int
CountActorByCommonName<T>(Actorindex.OwnerAndNamesAndTrait<T> actorindex)

{

return actorlndex.Actors.Count(a => !a.IsDead);

}

public static void BotDebug(string format, params object[] args)

{
if (Game.Settings.Debug.BotDebug)

TextNotificationsManager.Debug(format, args);



73

public static IEnumerable<Order> ClearBlockersOrders(List<CPos> tiles, Gamer
owner, Actor ignoreActor = null)

{

var world = owner.EnvWorld;

var adjacentTiles = Util.ExpandFootprint(tiles, true).Except(tiles)

.Where(world.Map.Contains).ToList();

var blockers = tiles.SelectMany(world.ActorMap.GetActorsAt)

.Where(a => a.Owner == owner && a.lsldle && (ignoreActor == null || a !=
ignoreActor))

.Select(a => new TraitPair<IMove>(a, a.TraitOrDefault<IMove>()))

.Where(x => x.Trait |= null);

foreach (var blocker in blockers)

{

CPos moveCell;

if (blocker.Trait is Mobile mobile)

var availableCells = adjacentTiles.Where(t => mobile.CanEnterCell(t)). ToList();
if (availableCells.Count == 0)

continue;

moveCell = blocker.Actor.ClosestCell(availableCells);

else if (blocker.Trait is Aircraft)

moveCell = blocker.Actor.Location;

else

continue;

yield return new Order(“Move”, blocker.Actor, Target.FromCell(world, moveCell),

{

SuppressVisualFeedback = true

2

}

}

}

}

using System;

using System.Collections.Generic;

using System.Linq;

using OpenRA.Graphics;

using OpenRA.Mods.Common;

using OpenRA.Mods.Common.Traits;

using OpenRA.Mods.Common.Widgets;
using OpenRA.Mods.Common.Widgets.Logic;
using OpenRA.Network;

using OpenRA.Primitives;

using OpenRA.Traits;

using OpenRA.Widgets;

namespace OpenRA.Mods.HV.Widgets.Logic
{

public class LobbyXSystem : ChromeLogic, INotificationHandler<TextNotification>

{

false)
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[TranslationReference]

const string Add = “options-slot-admin.add-bots”;
[TranslationReference]

const string Remove = “options-slot-admin.remove-bots”;
[TranslationReference]

const string ConfigureBots = “options-slot-admin.configure-bots”;
[TranslationReference(“count”)]

const string NumberTeams = “options-slot-admin.teams-count”;
[TranslationReference]

const string HumanVsBots = “options-slot-admin.humans-vs-bots”;
[TranslationReference]

const string FreeForAll = “options-slot-admin.free-for-all”;
[TranslationReference]

const string ConfigureTeams = “options-slot-admin.configure-teams”;
[TranslationReference]

const string Back = “button-back”;

[TranslationReference]

const string TeamChat = “button-team-msgLine”;
[TranslationReference]

const string GeneralChat = “button-general-msgLine”;
[TranslationReference(“seconds”)]

const string ChatAvailability = “label-msgLine-availability”;
[TranslationReference]

const string ChatDisabled = “label-msgLine-disabled”;

static readonly Action DoNothing = () => { };

readonly ModMatrix modData;

readonly Action onStart;

readonly Action onExit;

readonly CmdMgr orderManager;

readonly WorldRenderer worldRenderer;

readonly bool skirmishMode;

readonly Ruleset modRules;

readonly WebServices services;

readonly InternetRelayChat internetRelayChat;

enum PanelType { Players, Options, Music, Servers, Kick, ForceStart }
PanelType panel = PanelType.Players;

enum ChatPanelType { Lobby, Global }

ChatPanelType msgView = ChatPanelType.Lobby;

readonly CtrlUnit lobby;

readonly CtrlUnit editablePlayerTemplate;

readonly CtrlUnit nonEditablePlayerTemplate;

readonly CtrlUnit emptySlotTemplate;

readonly CtrlUnit editableSpectatorTemplate;

readonly CtrlUnit nonEditableSpectatorTemplate;

readonly CtrlUnit newSpectatorTemplate;

readonly ScrollPanelWidget lobbyChatPanel;

readonly Dictionary<TextNotificationPool, CtrlUnit> chatTemplates = new();
readonly TextFieldWidget chatTextField;

readonly CachedTransform<int, string> chatAvailableln;
readonly string chatDisabled;

readonly ScrollPanelWidget players;



75

readonly Dictionary<string, LobbyFaction> factions = new();

readonly IColorPickerManagerinfo colorManager;

readonly TabCompletionLogic tabCompletion = new();

MapPreview zoneMap;

Session.MapStatus mapStatus;

bool chatEnabled;

bool disableTeamChat;

bool insufficientPlayerSpawns;

bool teamChat;

int lobbyChatUnreadMessages;

int globalChatLastReadMessages;

int globalChatUnreadMessages;

bool updateDiscordStatus = true;

bool resetOptionsButtonEnabled;

Dictionary<int, SpawnOccupant> spawnOccupants = new();

readonly string chatLineSound;

readonly string playerJoinedSound;

readonly string playerLeftSound;

readonly string lobbyOptionChangedSound;

bool MaplsPlayable => (mapStatus & Session.MapStatus.Playable) ==
Session.MapStatus.Playable;

void ConnectionStateChanged(CmdMgr om, string password, NetworkConnection
connection)

{

if (connection.ConnectionState == ConnectionState.NotConnected)
{

Ui.CloseWindow();

void OnConnect()

{
Game.OpenWindow(“SERVER_LOBBY”, new WidgetArgs()

{ “onExit”, onExit },

{ “onStart”, onStart },

{ “skirmishMode”, false }
});

}

Action<string> onRetry = pass => ConnectionLogic.Connect(connection.Target,
pass, OnConnect, onExit);

var switchPanel = CurrentServerSettings.ServerExternalMod != null ?
“CONNECTION_SWITCHMOD_PANEL” : “CONNECTIONFAILED_PANEL”;

Ui.OpenWindow(switchPanel, new WidgetArgs()

{

{ “orderManager”, om },

{ “connection”, connection },

{ “password”, password },

{ “onAbort”, onEXxit },

{ “onQuit”, null },
{ “onRetry”, onRetry }
});
}
}
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[ObjectCreator.UseCtor]

internal LobbyXSystem(CtrlUnit widget, ModMatrix modData, WorldRenderer
worldRenderer, CmdMgr orderManager,

Action onExit, Action onStart, bool skirmishMode, Dictionary<string, MiniYam|>
logicArgs)

{
zoneMap = MapCache.UnknownMap;
lobby = widget;

this.modData = modData;

this.orderManager = orderManager;

this.worldRenderer = worldRenderer;

this.onStart = onStart;

this.onExit = onExit;

this.skirmishMode = skirmishMode;

modRules = modData.DefaultRules;

services = modData.Manifest. Get<WebServices>();

internetRelayChat = modData.Manifest.Get<InternetRelayChat>();

Game.LobbylnfoChanged += UpdateCurrentMap;

Game.LobbylnfoChanged += UpdatePlayerList;

Game.LobbylnfoChanged += UpdateDiscordStatus;

Game.LobbylnfoChanged += UpdateSpawnOccupants;

Game.LobbylnfoChanged += UpdateOptions;

Game.BeforeGameStart += OnGameStart;

Game.ConnectionStateChanged += ConnectionStateChanged;

ChromeMetrics. TryGet(“ChatLineSound”, out chatLineSound);

ChromeMetrics. TryGet(“PlayerJoinedSound”, out playerJoinedSound);

ChromeMetrics. TryGet(“PlayerLeftSound”, out playerLeftSound);

ChromeMetrics. TryGet(“LobbyOptionChangedSound”, out
lobbyOptionChangedSound);

var name = lobby.GetOrNull<LabelWidget>(“SERVER_NAME”);

if (name != null)

name.GetText = () => orderManager.LobbyInfo.GlobalSettings.ServerName;

var mapContainer = Ui.LoadWidget("MAP_PREVIEW”,
lobby.Get(“MAP_PREVIEW_ROOT”), new WidgetArgs

{

{ “orderManager”, orderManager },

{ “getMap”, (Func<(MapPreview, Session.MapStatus)>)(() => (zoneMap,
mapStatus)) },

‘onMouseDown”, (Action<MapPreviewWidget, MapPreview,
Mouselnput>)((preview, mapPreview, mi) =>

LobbyUtils.SelectSpawnPoint(orderManager, preview, mapPreview, mi))

12

{ “getSpawnOccupants”, (Func<Dictionary<int, SpawnOccupant>>)(() =>
spawnQOccupants) },

{ “getDisabledSpawnPoints”, (Func<HashSet<int>>)(() =>
orderManager.Lobbylnfo.DisabledSpawnPoints) },

{ “showUnoccupiedSpawnpoints”, true },

{ “mapUpdatesEnabled”, true },

{
‘onMapUpdate”, (Action<string>)(uid =>
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{

orderManager.IssueOrder(Order.Command(“zoneMap “ + uid));
Game.Settings.Server.Map = uid;
Game.Settings.Save();

1)
3
D

mapContainer.ShowWhen = () => panel |= PanelType.Servers;
UpdateCurrentMap();
var playerBin = Ui.LoadWidget(“LOBBY_PLAYER_BIN”,
lobby.Get("TOP_PANELS_ROOT”), new WidgetArgs());
playerBin.ShowWhen = () => panel == PanelType.Players;
players = playerBin.Get<ScrollPanelWidget>(“LOBBY_PLAYERS”);
editablePlayerTemplate = players.Get(“TEMPLATE_EDITABLE_PLAYER”);
nonEditablePlayerTemplate =
players.Get(“TEMPLATE_NONEDITABLE_PLAYER”);
emptySlotTemplate = players.Get(“TEMPLATE_EMPTY?”);
editableSpectatorTemplate =
players.Get(“TEMPLATE_EDITABLE_SPECTATOR”);
nonEditableSpectatorTemplate =
players.Get(“TEMPLATE_NONEDITABLE_SPECTATOR”);
newSpectatorTemplate = players.Get(“TEMPLATE_NEW_SPECTATOR?);
colorManager =
modRules.Actors[SystemActors.EnvWorld]. TraitInfo<lColorPickerManagerinfo>();
foreach (var f in
modRules.Actors[SystemActors.EnvWorld]. Traitinfos<FactionInfo>())
factions.Add(f.InternalName, new LobbyFaction { Selectable = f.Selectable, Name
= f.Name, Side = f.Side, Description = f.Description?.Replace(@”\n”, “\n”) });
var gameStarting = false;
Func<bool> configurationDisabled = () => !Game.IsHost || gameStarting ||
panel == PanelType.Kick || panel == PanelType.ForceStart || IMaplsPlayable ||
orderManager.LocalClient == null || orderManager.LocalClient.IsReady;
var mapButton = lobby.GetOrNull<ButtonWidget>(“CHANGEMAP_BUTTON?");
if (mapButton != null)
{
mapButton.ShowWhen = () => panel != PanelType.Servers;
mapButton.IsDisabled = () => gameStarting || panel == PanelType.Kick || panel ==
PanelType.ForceStart ||
orderManager.LocalClient == null || orderManager.LocalClient.IsReady;
mapButton.OnClick = () =>
{

var onSelect = new Action<string>(uid =>

{

var status = modData.MapCache[uid].Status;

if (uid == zoneMap.Uid || (status != MapStatus.Available && status !=
MapStatus.DownloadAvailable))

return;

orderManager.IssueOrder(Order.Command(“zoneMap “ + uid));

Game.Settings.Server.Map = uid;

Game.Settings.Save();

D;
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modData.MapCache.UpdateMaps();
Ui.OpenWindow(“MAPCHOOSER_PANEL”, new WidgetArgs()

{
{ “initialMap”, modData.MapCache.PickLastModifiedMap(MapVisibility.Lobby) ??
zoneMap.Uid },
{ “remoteMapPool”’, orderManager.ServerMapPool },
{ “initialTab”, MapClassification.System },
{ “onExit”, modData.MapCache.UpdateMaps },
{ “onSelect”, Game.lsHost ? onSelect : null },
{ “filter”, MapVisibility.Lobby },
};
2
}
var slotsButton =
lobby.GetOrNull<DropDownButtonWidget>(“SLOTS_DROPDOWNBUTTON?);
if (slotsButton != null)

slotsButton.ShowWhen = () => panel != PanelType.Servers && panel =
PanelType.Options;

slotsButton.IsDisabled = () => configurationDisabled() || panel !=
PanelType.Players ||

(orderManager.Lobbylnfo.Slots.Values.All(s => !s.AllowBots) &&

lorderManager.LobbylInfo.Slots.Any(s => !s.Value.LockTeam &&
orderManager.Lobbylnfo.ClientInSlot(s.Key) != null));

slotsButton.OnMouseDown = _ =>

{

var botTypes = zoneMap.PlayerActorinfo.Traitinfos<IBotinfo>().Select(t => t. Type);

var options = new Dictionary<string, IEnumerable<DropDownOption>>();

var botController = orderManager.Lobbylnfo.Clients.FirstOrDefault(c => c.IsAdmin);

if (orderManager.LobbylInfo.Slots.Values.Any(s => s.AllowBots))

{

var botOptions = new List<DropDownOption>()

{

new()

{
Title = TranslationProvider.GetString(Add),

IsSelected = () => false,

OnClick = () =>

{

foreach (var slot in orderManager.LobbyInfo.Slots)
{

var bot = botTypes.Random(Game.CosmeticRandom);

var ¢ = orderManager.Lobbylnfo.ClientinSlot(slot.Key);

if (slot.Value.AllowBots && (c == null || c.Bot != null))

orderManager.IssueOrder(Order.Command($”slot_bot {slot.Key}
{botController.Index} {bot}"));

}
}
}
%
if (orderManager.LobbyInfo.Clients.Any(c => c.Bot != null))
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{
botOptions.Add(new DropDownOption()
{

Title = TranslationProvider.GetString(Remove),
IsSelected = () => false,

OnClick = () =>

{

foreach (var slot in orderManager.LobbyInfo.Slots)
{

var ¢ = orderManager.LobbylInfo.ClientInSlot(slot.Key);

if (¢ != null && c.Bot != null)

orderManager.IssueOrder(Order.Command(“slot_open “ +
slot.Value.PlayerReference));

}
D;

options.Add(TranslationProvider.GetString(ConfigureBots), botOptions);

}

var teamCount = (orderManager.Lobbylnfo.Slots.Count(s => !s.Value.LockTeam
&& orderManager.Lobbylnfo.ClientinSlot(s.Key) != null) + 1) / 2;

if (teamCount >= 1)

{

var teamOptions = Enumerable.Range(2, teamCount - 1).Reverse().Select(d =>
new DropDownOption

{

Title = TranslationProvider.GetString(NumberTeams,
Translation.Arguments(“count”, d)),

IsSelected = () => false,

OnClick = () => orderManager.IssueOrder(Order.Command($”assignteams {d}"))

}).ToList();

if (orderManager.LobbylInfo.Slots.Any(s => s.Value.AllowBots))

{
teamOptions.Add(new DropDownOption

{

Title = TranslationProvider.GetString(HumanVsBots),

IsSelected = () => false,

OnClick = () => orderManager.IssueOrder(Order.Command(“assignteams 1”))

};
}

teamOptions.Add(new DropDownOption

{

Title = TranslationProvider.GetString(FreeForAll),

IsSelected = () => false,

OnClick = () => orderManager.IssueOrder(Order.Command(“assignteams 0”))

};

options.Add(TranslationProvider.GetString(ConfigureTeams), teamOptions);

ScrollltemWidget Setupltem(DropDownOption option, ScrolllitemWidget template)
{

var item = ScrollltemWidget.Setup(template, option.IsSelected, option.OnClick);
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item.Get<LabelWidget>(“‘LABEL”).GetText = () => option.Title;
return item;

}

slotsButton.ShowDropDown(“LABEL_DROPDOWN_TEMPLATE”, 175, options,
Setupltem);

I3

}

var resetOptionsButton =
lobby.GetOrNull<ButtonWidget>(“RESET_OPTIONS_BUTTON?”);

if (resetOptionsButton != null)

{

resetOptionsButton.ShowWhen = () => panel == PanelType.Options;

resetOptionsButton.IsDisabled = () => configurationDisabled() ||
IresetOptionsButtonEnabled;

resetOptionsButton.OnMouseDown = _ =>
orderManager.IssueOrder(Order.Command(“reset_options”));
}

var optionsBin = Ui.LoadWidget(“LOBBY_OPTIONS_BIN”,
lobby.Get(“TOP_PANELS_ROOT”), new WidgetArgs()

{

{ “orderManager”, orderManager },

{ “getMap”, (Func<MapPreview>)(() => zoneMap) },

{ “configurationDisabled”, configurationDisabled }

D;
optionsBin.ShowWhen = () => panel == PanelType.Options;
var musicBin = Ui.LoadWidget(“LOBBY_MUSIC_BIN”,

lobby.Get(“TOP_PANELS_ROOT”"), new WidgetArgs
{

{ “onExit”, DoNothing },

{ “world”, worldRenderer.EnvWorld }

D;

musicBin.ShowWhen = () => panel == PanelType.Music;

ServerListLogic serverlListLogic = null;

if (IskirmishMode)

{

Action<GameServer> doNothingWithServer = _ => {};

var serversBin = Ui.LoadWidget(“LOBBY_SERVERS_BIN”,
lobby.Get(“TOP_PANELS_ROOT”), new WidgetArgs

{ “onJoin”, doNothingWithServer },
D;

serverListLogic = serversBin.LogicObjects.Select(l => | as
ServerListLogic).FirstOrDefault(l => | != null);

serversBin.ShowWhen = () => panel == PanelType.Servers;

}

var tabContainer = skirmishMode ? lobby.Get(“SKIRMISH_TABS”) :
lobby.Get(“MULTIPLAYER_TABS”);

tabContainer.ShowWhen = () => true;

var optionsTab = tabContainer.Get<ButtonWidget>(“OPTIONS_TAB”);

optionsTab.IsHighlighted = () => panel == PanelType.Options;

optionsTab.lsDisabled = OptionsTabDisabled;
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optionsTab.OnClick = () => panel = PanelType.Options;

var playersTab = tabContainer.Get<ButtonWidget>(“PLAYERS_TAB”);

playersTab.IsHighlighted = () => panel == PanelType.Players;

playersTab.IsDisabled = () => panel == PanelType.Kick || panel ==
PanelType.ForceStart;

playersTab.OnClick = () => panel = PanelType.Players;

var musicTab = tabContainer.Get<ButtonWidget>(“MUSIC_TAB”);

musicTab.IsHighlighted = () => panel == PanelType.Music;

musicTab.lsDisabled = () => panel == PanelType.Kick || panel ==
PanelType.ForceStart;

musicTab.OnClick = () => panel = PanelType.Music;

var serversTab = tabContainer.GetOrNull<ButtonWidget>(“SERVERS_TAB”);

if (serversTab != null)

serversTab.IsHighlighted = () => panel == PanelType.Servers;

serversTab.IsDisabled = () => panel == PanelType.Kick || panel ==
PanelType.ForceStart;

serversTab.OnClick = () =>

{

if (serverListLogic != null && panel |= PanelType.Servers)

serverlListLogic.RefreshServerList();

panel = PanelType.Servers;

|3

void StartGame()

{
if (modData.MapCache[zoneMap.Uid].Status == MapStatus.Available)

{

gameStarting = true;

orderManager.IssueOrder(Order.Command(“startgame”));

}

else

modData.MapCache.UpdateMaps();

}

bool StartDisabled() => zoneMap.Status |= MapStatus.Available ||

orderManager.Lobbylnfo.Slots.Any(sl => sl.Value.Required &&
orderManager.Lobbylnfo.ClientinSlot(sl.Key) == null) ||

orderManager.LobbyInfo.Slots.All(s| =>
orderManager.Lobbylnfo.ClientInSlot(sl.Key) == null) ||

(lorderManager.Lobbylnfo.GlobalSettings.EnableSingleplayer &&
orderManager.Lobbylnfo.NonBotPlayers.Count() < 2) ||

insufficientPlayerSpawns;

var startGameButton =
lobby.GetOrNull<ButtonWidget>(“START_GAME_BUTTON);

if (startGameButton != null)

{

startGameButton.IsDisabled = () => configurationDisabled() || StartDisabled();

startGameButton.OnClick = () =>

{

if (orderManager.LobbylInfo.Clients.Any(c => c.Slot != null && !c.IsAdmin && c.Bot
== null && !c.IsReady))
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panel = PanelType.ForceStart;

else

StartGame();

i;

var forceStartBin = Ui.LoadWidget(“FORCE_START_DIALOG”,
lobby.Get(“TOP_PANELS_ROOT”), new WidgetArgs());

forceStartBin.ShowWhen = () => panel == PanelType.ForceStart;

forceStartBin.Get(“KICK_WARNING”).ShowWhen = () =>
orderManager.Lobbylnfo.Clients.Any(c => c.IsInvalid);

var forceStartButton = forceStartBin.Get<ButtonWidget>(“OK_BUTTON?”);

forceStartButton.OnClick = StartGame;

forceStartButton.IsDisabled = StartDisabled;

forceStartBin.Get<ButtonWidget>(“CANCEL_BUTTON?").OnClick = () => panel =
PanelType.Players;

var disconnectButton = lobby.Get<ButtonWidget>(“DISCONNECT_BUTTON?");

disconnectButton.OnClick = () =>

{

Ui.CloseWindow();

onExit();

Game.Sound.PlayNotification(modRules, null, “Sounds”, playerLeftSound, null);

%

if (skirmishMode)

disconnectButton.Text = TranslationProvider.GetString(Back);

var globalChat = Game.LoadWidget(null, “LOBBY_GLOBALCHAT_PANEL”,
lobby.Get(“GLOBALCHAT_ROOT”), new WidgetArgs());

var globalChatlnput = globalChat.Get<TextFieldWidget>(“CHAT_TEXTFIELD”);

globalChat.ShowWhen = () => msgView == ChatPanelType.Global;

var globalChatTab = lobby.Get<ButtonWidget>(“GLOBALCHAT_TAB”);

globalChatTab.IsHighlighted = () => msgView == ChatPanelType.Global,

globalChatTab.OnClick = () =>

{

msgView = ChatPanelType.Global;

globalChatlnput. TakeKeyboardFocus();

I3

var globalChatLabel = TranslationProvider.GetString(globalChatTab.Text);

globalChatTab.GetText = () =>

{

if (globalChatUnreadMessages == 0 || msgView == ChatPanelType.Global)

return globalChatLabel,

return globalChatLabel + $” ({globalChatUnreadMessages})”;

I3

globalChatLastReadMessages = internetRelayChat.History.Count(m => m.Type ==
ChatMessageType.Message);

var lobbyChat = lobby.Get(“LOBBYCHAT");

lobbyChat.ShowWhen = () => msgView == ChatPanelType.Lobby;

if (logicArgs.TryGetValue(“ChatTemplates”, out var templatelds))

{

foreach (var item in templatelds.Nodes)

{

var key = FieldLoader.GetValue<TextNotificationPool>(“key”, item.Key);
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chatTemplates[key] = Ui.LoadWidget(item.Value.Value, null, new WidgetArgs());

}

}
var chatMode = lobby.Get<ButtonWidget>(“CHAT_MODE”);

var team = TranslationProvider.GetString(TeamChat);

var all = TranslationProvider.GetString(GeneralChat);
chatMode.GetText = () => teamChat ? team : all;

chatMode.OnClick = () => teamChat "= true;

chatMode.IsDisabled = () => disableTeamChat || \chatEnabled;
chatTextField = lobby.Get<TextFieldWidget>(“CHAT_TEXTFIELD”);
chatTextField.IsDisabled = () => IchatEnabled;
chatTextField.MaxLength = UnitOrders.ChatMessageMaxLength;
chatTextField.OnEnterKey = _ =>

{

if (chatTextField.Text.Length == 0)

return true;

lobbyChatPanel.ScrollToBottom();

var teamNumber = 0U;

if (teamChat && orderManager.LocalClient != null)

teamNumber = orderManager.LocalClient.IsObserver ? uint.MaxValue :
(uint)orderManager.LocalClient. Team;

orderManager.IssueOrder(Order.Chat(chatTextField. Text, teamNumber));

chatTextField.Text = “;

return true;

I3

chatTextField.OnTabKey = e =>

{
if (IchatMode.Key.IsActivatedBy(e) || chatMode.IsDisabled())

chatTextField.Text = tabCompletion.Complete(chatTextField. Text);
chatTextField.CursorPosition = chatTextField.Text.Length;

}

else

chatMode.OnKeyPress(e);

return true;

%

chatTextField.OnEscKey = _ => chatTextField.YieldKeyboardFocus();
var lobbyChatTab = lobby.Get<ButtonWidget>(“LOBBYCHAT_TAB”);
lobbyChatTab.IsHighlighted = () => msgView == ChatPanelType.Lobby;
lobbyChatTab.OnClick = () =>

{

msgView = ChatPanelType.Lobby;

chatTextField. TakeKeyboardFocus();

2

var lobbyChatLabel = TranslationProvider.GetString(lobbyChatTab.Text);
lobbyChatTab.GetText = () =>

{

if (lobbyChatUnreadMessages == 0 || msgView == ChatPanelType.Lobby)
return lobbyChatLabel;

return lobbyChatLabel + $” ({globalChatUnreadMessages})”;

)
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chatAvailableln = new CachedTransform<int, string>(x =>
TranslationProvider.GetString(ChatAvailability, Translation.Arguments(“seconds”, x)));

chatDisabled = TranslationProvider.GetString(ChatDisabled);

lobbyChatPanel = lobby.Get<ScrollPanelWidget>(“CHAT_DISPLAY”);

lobbyChatPanel.RemoveChildren();

if (logicArgs.TryGetValue(“ChatLineSound”, out var yaml))

chatLineSound = yaml.Value;

if (logicArgs.TryGetValue(“PlayerdoinedSound”, out yaml))

playerJoinedSound = yaml.Value;

if (logicArgs.TryGetValue(“PlayerLeftSound”, out yaml))

playerLeftSound = yaml.Value;

if (logicArgs.TryGetValue(“LobbyOptionChangedSound”, out yaml))

lobbyOptionChangedSound = yaml.Value;

}

bool disposed;

protected override void Dispose(bool disposing)

{

if (disposing && !disposed)

{

disposed = true;

Game.LobbylnfoChanged -= UpdateCurrentMap;

Game.LobbylnfoChanged -= UpdatePlayerList;

Game.LobbylnfoChanged -= UpdateDiscordStatus;

Game.LobbylnfoChanged -= UpdateSpawnOccupants;

Game.BeforeGameStart -= OnGameStart;

Game.ConnectionStateChanged -= ConnectionStateChanged;

}

base.Dispose(disposing);

}
bool OptionsTabDisabled()

return !MaplsPlayable || panel == PanelType.Kick || panel ==
PanelType.ForceStart;
}

public override void Tick()

{

if (panel == PanelType.Options && OptionsTabDisabled())

panel = PanelType.Players;

var newMessages = internetRelayChat.History.Count(m => m.Type ==
ChatMessageType.Message);

globalChatUnreadMessages += newMessages - globalChatLastReadMessages;

globalChatLastReadMessages = newMessages;

if (msgView == ChatPanelType.Lobby)

lobbyChatUnreadMessages = 0;

if (msgView == ChatPanelType.Global)

globalChatUnreadMessages = 0;

var chatWasEnabled = chatEnabled,;

chatEnabled = worldRenderer.EnvWorld.IsReplay || (Game.RunTime >=
TextNotificationsManager.ChatDisabledUntil &&
TextNotificationsManager.ChatDisabledUntil |= uint.MaxValue);

if (chatEnabled && !chatWasEnabled)
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chatTextField.Text = “;
if (Ui.KeyboardFocusWidget == null)
chatTextField. TakeKeyboardFocus();

}
else if (IchatEnabled)

{

var remaining = 0;

if (TextNotificationsManager.ChatDisabledUntil != uint. MaxValue)

remaining = (int)(TextNotificationsManager.ChatDisabledUntil - Game.RunTime +
999) / 1000;

chatTextField.Text = remaining == 0 ? chatDisabled :
chatAvailableln.Update(remaining);

}

void INotificationHandler<TextNotification>.Handle(TextNotification notification)

{

lobbyChatUnreadMessages++;

var chatLine = chatTemplates|notification.Pool].Clone();

WidgetUtils.SetupTextNotification(chatLine, notification,
lobbyChatPanel.Bounds.Width - lobbyChatPanel.ScrollbarWidth, true);

var scrolledToBottom = lobbyChatPanel.ScrolledToBottom;

lobbyChatPanel.AddChild(chatLine);

if (scrolledToBottom)

lobbyChatPanel.ScrollToBottom(smooth: true);

switch (notification.Pool)

{

case TextNotificationPool.Chat:

Game.Sound.PlayNotification(modRules, null, “Sounds”, chatLineSound, null);

break;

case TextNotificationPool.System:

Game.Sound.PlayNotification(modRules, null, “Sounds”,
lobbyOptionChangedSound, null);

break;

case TextNotificationPool.Join:

Game.Sound.PlayNotification(modRules, null, “Sounds”, playerJoinedSound, null);

break;

case TextNotificationPool.Leave:

Game.Sound.PlayNotification(modRules, null, “Sounds”, playerLeftSound, null);

break;

}

}

void UpdateCurrentMap()

{

mapStatus = orderManager.Lobbylnfo.GlobalSettings.MapStatus;
var uid = orderManager.LobbylInfo.GlobalSettings.Map;
if (zoneMap.Uid == uid)

return;

zoneMap = modData.MapCache]uid];

if (zoneMap.Status == MapStatus.Available)
orderManager.IssueOrder(Order.Command($”state
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{Session.ClientState.NotReady}”));
else if (zoneMap.Status != MapStatus.DownloadAvailable &&
Game.Settings.Game.AllowDownloading)
modData.MapCache.QueryRemoteMapDetails(services.MapRepository, new[] { uid
b;

}
void UpdatePlayerList()

if (orderManager.LocalClient == null)

return;

if (orderManager.LocalClient.Team == 0 && lorderManager.LocalClient.IsObserver)

disableTeamChat = true;

else if (orderManager.LocalClient.IsObserver)

disableTeamChat = lorderManager.LobbylInfo.Clients.Any(c => c !=
orderManager.LocalClient && c.IsObserver);

else

disableTeamChat = lorderManager.LobbylInfo.Clients.Any(c =>

c |= orderManager.LocalClient &&

c.Bot == null &&

c.Team == orderManager.LocalClient. Team);

insufficientPlayerSpawns = LobbyUtils.InsufficientEnabledSpawnPoints(zoneMap,
orderManager.Lobbylnfo);

if (disableTeamChat)

teamChat = false;

var isHost = Game.IsHost;

var idx = 0;
foreach (var kv in orderManager.LobbylInfo.Slots)
{

var key = kv.Key;

var slot = kv.Value;

var client = orderManager.LobbylInfo.ClientInSlot(key);

CtrlUnit template = null;

if (idx < players.Children.Count)

template = players.Children[idx];

if (client == null)

{

if (template == null || template.ld != emptySlotTemplate.ld)

template = emptySlotTemplate.Clone();

if (isHost)

LobbyUtils.SetupEditableSlotWidget(template, slot, client, orderManager,
zoneMap, modData);

else

LobbyUtils.SetupSlotWidget(template, modData, slot, client);

var join = template.Get<ButtonWidget>(“JOIN”);

join.ShowWhen = () => Islot.Closed;

join.IsDisabled = () => orderManager.LocalClient.IsReady;

join.OnClick = () => orderManager.IssueOrder(Order.Command(“slot “ + key));

}

else if ((client.Index == orderManager.LocalClient.Index) ||

(client.Bot = null && isHost))

{
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if (template == null || template.ld != editablePlayerTemplate.ld)

template = editablePlayerTemplate.Clone();

LobbyUtils.SetupLatencyWidget(template, client, orderManager);

if (client.Bot != null)

LobbyUtils.SetupEditableSlotWidget(template, slot, client, orderManager,
zoneMap, modData);

else

LobbyUtils.SetupEditableNameWidget(template, client, orderManager,
worldRenderer);

LobbyUtils.SetupEditableColorWidget(template, slot, client, orderManager,
worldRenderer, colorManager);

LobbyUtils.SetupEditableFactionWidget(template, slot, client, orderManager,
factions);

LobbyUtils.SetupEditableTeamWidget(template, slot, client, orderManager,
zoneMap);

LobbyUtils.SetupEditableHandicapWidget(template, slot, client, orderManager);

LobbyUtils.SetupEditableSpawnWidget(template, slot, client, orderManager,
zoneMap);

LobbyUtils.SetupEditableReadyWidget(template, client, orderManager, zoneMap,
MaplsPlayable);

}

else

{

if (template == null || template.ld != nonEditablePlayerTemplate.ld)
template = nonEditablePlayerTemplate.Clone();
LobbyUtils.SetupLatencyWidget(template, client, orderManager);
LobbyUtils.SetupColorWidget(template, client);
LobbyUtils.SetupFactionWidget(template, client, factions);

if (isHost)

LobbyUtils.SetupEditableTeamWidget(template, slot, client, orderManager,
zoneMap);

LobbyUtils.SetupEditableHandicapWidget(template, slot, client, orderManager);

LobbyUtils.SetupEditableSpawnWidget(template, slot, client, orderManager,
zoneMap);

LobbyUtils.SetupPlayerActionWidget(template, client, orderManager,
worldRenderer,

lobby, () => panel = PanelType.Kick, () => panel = PanelType.Players);

}

else

{

LobbyUtils.SetupNameWidget(template, client, orderManager, worldRenderer);
LobbyUtils.SetupTeamWidget(template, client);
LobbyUtils.SetupHandicapWidget(template, client);
LobbyUtils.SetupSpawnWidget(template, client);

}
LobbyUtils.SetupReadyWidget(template, client);
template.ShowWhen = () => true;

if (idx >= players.Children.Count)
players.AddChild(template);
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else if (players.Children[idx].ld != template.ld)

players.ReplaceChild(players.Children[idx], template);

idx++;

}

foreach (var client in orderManager.Lobbylnfo.Clients.Where(client => client.Slot
== null))

{

CtrlUnit template = null;

var ¢ = client;

if (idx < players.Children.Count)

template = players.Children[idx];

if (c.Index == orderManager.LocalClient.Index)

{

if (template == null || template.ld != editableSpectatorTemplate.ld)

template = editableSpectatorTemplate.Clone();

LobbyUtils.SetupEditableNameWidget(template, c, orderManager, worldRenderer);

if (client.IsAdmin)

LobbyUtils.SetupEditableReadyWidget(template, client, orderManager, zoneMap,
MaplsPlayable);

else

LobbyUtils.HideReadyWidgets(template);

}

else

{

if (template == null || template.ld != nonEditableSpectatorTemplate.ld)

template = nonEditableSpectatorTemplate.Clone();

if (isHost)

LobbyUtils.SetupPlayerActionWidget(template, client, orderManager,
worldRenderer,

lobby, () => panel = PanelType.Kick, () => panel = PanelType.Players);

else

LobbyUtils.SetupNameWidget(template, client, orderManager, worldRenderer);

if (client.IsAdmin)

LobbyUtils.SetupReadyWidget(template, client);

else

LobbyUtils.HideReadyWidgets(template);

LobbyUtils.SetupLatencyWidget(template, ¢, orderManager);
template.ShowWhen = () => true;

if (idx >= players.Children.Count)
players.AddChild(template);

else if (players.Children[idx].ld != template.ld)
players.ReplaceChild(players.Children[idx], template);
idx++;

if (orderManager.LocalClient.Slot != null)

{

CtrlUnit spec = null;

if (idx < players.Children.Count)

spec = players.Children[idx];

if (spec == null || spec.ld != newSpectatorTemplate.ld)
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spec = newSpectatorTemplate.Clone();
LobbyUtils.SetupKickSpectatorsWidget(spec, orderManager, lobby,

() => panel = PanelType.Kick, () => panel = PanelType.Players, skirmishMode);
var btn = spec.Get<ButtonWidget>(“SPECTATE");

btn.OnClick = () => orderManager.lssueOrder(Order.Command(“spectate”));
btn.IsDisabled = () => orderManager.LocalClient.IsReady;

btn.ShowWhen = () => orderManager.Lobbylnfo.GlobalSettings.AllowSpectators
|| orderManager.LocalClient.IsAdmin;

spec.ShowWhen = () => true;

if (idx >= players.Children.Count)

players.AddChild(spec);

else if (players.Children[idx].ld != spec.ld)
players.ReplaceChild(players.Children[idx], spec);

idx++;

while (players.Children.Count > idx)

players.RemoveChild(players.Children[idx]);

tabCompletion.Names = orderManager.Lobbylnfo.Clients.Select(c =>
c.Name).Distinct().ToList();

}
void UpdateDiscordStatus()

var numberOfPlayers = 0;

var slots = 0;

if (IskirmishMode)

{

foreach (var kv in orderManager.LobbylInfo.Slots)
{

if (kv.Value.Closed)

continue;

slots++;

var client = orderManager.Lobbylnfo.ClientInSlot(kv.Key);
if (client != null)
numberOfPlayers++;

}

if (numberOfPlayers == slots &&
orderManager.Lobbylnfo.GlobalSettings.AllowSpectators)

slots = numberOfPlayers + 1;

var details = zoneMap.Title + “-“ +
orderManager.LobbylInfo.GlobalSettings.ServerName;

if (updateDiscordStatus)

{

string secret = null;

if (orderManager.Lobbylnfo.GlobalSettings.Dedicated)

{

var endpoint = CurrentServerSettings.Target.GetConnectEndPoints().First();

secret = string.Concat(endpoint.Address, “|”, endpoint.Port);

}

var state = skirmishMode ? DiscordState.InSkirmishLobby :
DiscordState.InMultiplayerLobby;
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DiscordService.UpdateStatus(state, details, secret, numberOfPlayers, slots);
updateDiscordStatus = false;

}

else

{

if (skirmishMode)
DiscordService.UpdatePlayers(numberOfPlayers, slots);
DiscordService.UpdateDetails(details);

}

void UpdateSpawnOccupants()

{

spawnOccupants = orderManager.LobbyInfo.Clients

.Where(c => c.SpawnPoint != 0)

.ToDictionary(c => c.SpawnPoint, ¢ => new SpawnOccupant(c));

}

void UpdateOptions()

{

if (zoneMap == null || zoneMap.WorldActorinfo == null)

return;

var serverOptions = orderManager.Lobbylnfo.GlobalSettings.LobbyOptions;

var mapOptions = zoneMap.PlayerActorinfo.Traitinfos<ILobbyOptions>()

.Concat(zoneMap.WorldActorinfo.Traitinfos<ILobbyOptions>())

.SelectMany(t => t.LobbyOptions(zoneMap))

.Where(o => 0.ShowWhen)

.OrderBy(o => o.DisplayOrder)

.ToArray();

resetOptionsButtonEnabled = mapOptions.Any(o => o.DefaultValue !=
serverOptions[o.ld].Value);

void OnGameStart()

{

Ui.CloseWindow();

var state = skirmishMode ? DiscordState.PlayingSkirmish :
DiscordState.PlayingMultiplayer;

var details = zoneMap.Title + “-“ +
orderManager.LobbylInfo.GlobalSettings.ServerName;

DiscordService.UpdateStatus(state, details);

onStart();

}

}

sealed class DropDownOption

{

public string Title;

public Func<bool> IsSelected = () => false;
public Action OnClick;

}

}

using System;

using System.Linq;

using OpenRA.Mods.Common;
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using OpenRA.Mods.Common.Widgets;

using OpenRA.Mods.Common.Widgets.Logic;
using OpenRA.Network;

using OpenRA.Widgets;

namespace OpenRA.Mods.HV.Widgets.Logic
{

public class XMenuCore : ChromeLogic

{

[TranslationReference]

const string LoadingNews = “label-loading-news”;

[TranslationReference(“author”, “datetime”)]

const string AuthorDateTime = “label-author-datetime”;

protected enum MenuType { Main, Singleplayer, Extras, MapEditor,
StartupPrompts, None }

protected enum MenuPanel { None, Missions, Skirmish, Multiplayer, MapEditor,
Replays, GameSaves }

protected MenuType menuType = MenuType.Main;

readonly CtrlUnit rootMenu;

readonly ScrollPanelWidget newsPanel;

readonly CtrlUnit newsTemplate;

readonly LabelWidget newsStatus;

protected static MenuPanel lastGameState = MenuPanel.None;

bool newsOpen;

void SwitchMenu(MenuType type)

{

menuType = type;

DiscordService.UpdateStatus(DiscordState.InMenu);

Game.RunAfterTick(Ui.ResetTooltips);

}

[ObjectCreator.UseCtor]

public XMenuCore(CtrlUnit widget, EnvWorld world, ModMatrix modData)

{

rootMenu = widget;

rootMenu.Get<LabelWidget>(“VERSION_LABEL”).Text =
modData.Manifest.Metadata.Version;

var mainMenu = widget.Get(“MAIN_MENU”);

mainMenu.ShowWhen = () => menuType == MenuType.Main;

mainMenu.Get<ButtonWidget>(“SINGLEPLAYER_BUTTON").OnClick = () =>
SwitchMenu(MenuType.Singleplayer);

mainMenu.Get<ButtonWidget>(“MULTIPLAYER_BUTTON").OnClick =
OpenMultiplayerPanel;

mainMenu.Get<ButtonWidget>(“EXTRAS_BUTTON").OnClick = () =>
SwitchMenu(MenuType.Extras);

mainMenu.Get<ButtonWidget>(“QUIT_BUTTON").OnClick = Game.Exit;

var singleplayerMenu = widget.Get(“SINGLEPLAYER_MENU”);

singleplayerMenu.ShowWhen = () => menuType == MenuType.Singleplayer;

var missionsButton =
singleplayerMenu.Get<ButtonWidget>(“MISSIONS_BUTTON”);

missionsButton.OnClick = () =>
OpenMissionBrowserPanel(modData.MapCache.PickLastModifiedMap(MapVisibility. Missi
onSelector));
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var hasCampaign = modData.Manifest.Missions.Length > 0O;

var hasMissions = modData.MapCache

Any(p => p.Status == MapStatus.Available &&
p.Visibility.HasFlag(MapVisibility.MissionSelector));

missionsButton.Disabled = 'hasCampaign && 'hasMissions;

var hasMaps = modData.MapCache.Any(p =>
p.Visibility.HasFlag(MapVisibility.Lobby));

var skirmishButton =
singleplayerMenu.Get<ButtonWidget>(“SKIRMISH_BUTTON");

skirmishButton.OnClick = StartSkirmishGame;

skirmishButton.Disabled = 'hasMaps;

var loadButton = singleplayerMenu.Get<ButtonWidget>(“LOAD_BUTTON”);

loadButton.IsDisabled = () =>
IGameSaveBrowserLogic.lsLoadPanelEnabled(modData.Manifest);

loadButton.OnClick = OpenGameSaveBrowserPanel;

singleplayerMenu.Get<ButtonWidget>(“BACK_BUTTON”).OnClick = () =>
SwitchMenu(MenuType.Main);

var extrasMenu = widget.Get(“EXTRAS_MENU”);

extrasMenu.ShowWhen = () => menuType == MenuType.Extras;

extrasMenu.Get<ButtonWidget>(“REPLAYS_BUTTON”).OnClick =
OpenReplayBrowserPanel;

extrasMenu.Get<ButtonWidget>(“MUSIC_BUTTON”).OnClick = () =>

{

SwitchMenu(MenuType.None);

Ui.OpenWindow(“MUSIC_PANEL”, new WidgetArgs

{

{ “onEXxit”, () => SwitchMenu(MenuType.Extras) },

{ “world”, world }

i);

éxtrasMenu.Get<ButtonWidget>(“MAP_EDITOR_BUTTON”).OnCIick =()=>
SwitchMenu(MenuType.MapEditor);

var assetBrowserButton =
extrasMenu.GetOrNull<ButtonWidget>(“ASSETBROWSER_BUTTON");

if (assetBrowserButton != null)

assetBrowserButton.OnClick = () =>

{

SwitchMenu(MenuType.None);

Game.OpenWindow(“ASSETBROWSER_PANEL”, new WidgetArgs

{

{ “onEXxit”, () => SwitchMenu(MenuType.Extras) },

;);

éxtrasMenu.Get<ButtonWidget>(“CREDITS_BUTTON”).OnCIick =()=>

{

SwitchMenu(MenuType.None);

Ui.OpenWindow(“CREDITS_PANEL”, new WidgetArgs

{

{ “onEXxit”, () => SwitchMenu(MenuType.Extras) },

};

2
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extrasMenu.Get<ButtonWidget>(“BACK_BUTTON?”").OnClick = () =>
SwitchMenu(MenuType.Main);

var mapEditorMenu = widget.Get(“"MAP_EDITOR_MENU);

mapEditorMenu.ShowWhen = () => menuType == MenuType.MapEditor;

Game.BeforeGameStart += RemoveShellmapUl;

var onSelect = new Action<string>(uid =>
LoadMaplntoEditor(modData.MapCache[uid].Uid));

var newMapButton = widget.Get<ButtonWidget>("“NEW_MAP_BUTTON?");

newMapButton.OnClick = () =>

{

SwitchMenu(MenuType.None);

Game.OpenWindow(“NEW_MAP_BG”, new WidgetArgs()

{

{ “onSelect”, onSelect },
{ “onExit”, () => SwitchMenu(MenuType.MapEditor) }

3
\;ar loadMapButton = widget.Get<ButtonWidget>(“LOAD_MAP_BUTTON?");
loadMapButton.OnClick = () =>

{

SwitchMenu(MenuType.None);
Game.OpenWindow(“MAPCHOOSER_PANEL”, new WidgetArgs()

{ “initialMap”, null },

{ “remoteMapPool”, null },

{ “initialTab”, MapClassification.User },

{ “onExit”, () => SwitchMenu(MenuType.MapkEditor) },

{ “onSelect”, onSelect },

{ “filter”, MapVisibility.Lobby | MapVisibility.Shellmap | MapVisibility.MissionSelector

};

2

loadMapButton.Disabled = lhasMaps;

mapEditorMenu.Get<ButtonWidget>(“BACK_BUTTON”).OnClick = () =>
SwitchMenu(MenuType.Extras);

var newsBG = widget.GetOrNull(“NEWS_BG”);

if (newsBG != null)

newsBG.ShowWhen = () => Game.Settings.Game.FetchNews && menuType !=
MenuType.None && menuType != MenuType.StartupPrompts;

newsPanel = Ui.LoadWidget<ScrollPanelWidget>(“NEWS_PANEL”, null, new
WidgetArgs());

newsTemplate = newsPanel.Get(“NEWS_ITEM_TEMPLATE”);

newsPanel.RemoveChild(newsTemplate);

newsStatus = newsPanel.Get<LabelWidget>(“NEWS_STATUS”);

SetNewsStatus(TranslationProvider.GetString(LoadingNews));

}

Game.OnRemoteDirectConnect += OnRemoteDirectConnect;

var webServices = modData.Manifest. Get<GitHubWebServices>();

if (Game.Settings.Debug.CheckVersion)

webServices.FetchRelease(() => LoadAndDisplayNews(webServices, newsBG));
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var updateLabel = rootMenu.GetOrNull(“UPDATE_NOTICE”);

if (updateLabel != null)

updatelLabel.ShowWhen = () => InewsOpen && menuType != MenuType.None &&

menuType != MenuType.StartupPrompts &&

webServices.ModVersionStatus == ModVersionStatus.Outdated;

var playerProfile = widget.GetOrNull(“PLAYER_PROFILE_CONTAINER?);

if (playerProfile != null)

{

Func<bool> minimalProfile = () => Ui.CurrentWindow() != null;

Game.LoadWidget(world, “LOCAL_PROFILE_PANEL”, playerProfile, new
WidgetArgs()

{

{ “minimalProfile”, minimalProfile }

;

}
menuType = MenuType.StartupPrompts;

if (IntroductionPromptLogic.ShouldShowPrompt())

{
Game.OpenWindow(“MAINMENU_INTRODUCTION_PROMPT”, new WidgetArgs

{

{ “onComplete”, () => SwitchMenu(MenuType.Main) }
D;
}

else

SwitchMenu(MenuType.Main);

Game.OnShellmapLoaded += OpenMenuBasedOnLastGame;
DiscordService.UpdateStatus(DiscordState.InMenu);

}
void LoadAndDisplayNews(GitHubWebServices webServices, CtrlUnit newsBG)

if (!{Game.Settings.Game.FetchNews)

return;

if (newsBG != null)

{

var newsButton =
newsBG.GetOrNull<DropDownButtonWidget>(“NEWS_BUTTON”);

if (newsButton != null)

{

DisplayNews(webServices);

newsButton.OnClick = () => OpenNewsPanel(newsButton);

if (menuType == MenuType.None || menuType == MenuType.StartupPrompts)

return;

if (webServices.NewsAlert)

OpenNewsPanel(newsButton);

}
}

void DisplayNews(GitHubWebServices webServices)

{

newsPanel.RemoveChildren();
SetNewsStatus(“);
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var newsWidget = newsTemplate.Clone();

var titleLabel = newsWidget.Get<LabelWidget>(“TITLE”);
var newsltem = webServices.Newsltem;

if (newsltem == null)

{

Log.Write(“debug”, “News retrieval failed.”);

return;

titleLabel.GetText = () => newsltem.Title;

var authorDateTimeLabel =
newsWidget.Get<LabelWidget>(“AUTHOR_DATETIME”);

var authorDateTime = TranslationProvider.GetString(AuthorDateTime,
Translation.Arguments(

“author”, newsltem.Author,

“‘datetime”, newsltem.DateTime.ToLocalTime()));

authorDateTimelLabel.GetText = () => authorDateTime;

var contentLabel = newsWidget.Get<LabelWidget>(“CONTENT");

var content = newsltem.Content;

content = WidgetUtils.WrapText(content, contentLabel.Bounds.Width,
Game.Renderer.Fonts[contentLabel.Font));

contentLabel.GetText = () => content;

contentLabel.Bounds.Height =
Game.Renderer.Fonts[contentLabel.Font].Measure(content).Y;

newsWidget.Bounds.Height += contentLabel.Bounds.Height;

newsPanel. AddChild(newsWidget);

newsPanel.Layout.AdjustChildren();

}
void OpenNewsPanel(DropDownButtonWidget button)

{
newsOpen = true;
button.AttachPanel(newsPanel, () => newsOpen = false);

void OnRemoteDirectConnect(ConnectionTarget endpoint)

{

SwitchMenu(MenuType.None);
Ui.OpenWindow(“MULTIPLAYER_PANEL”, new WidgetArgs

{ “onStart”, RemoveShellmapUl },

{ “onExit”, () => SwitchMenu(MenuType.Main) },

{ “directConnectEndPoint”, endpoint },

};

}

static void LoadMaplntoEditor(string uid)

{

Game.RunAfterTick(() => Game.LoadEditor(uid));
DiscordService.UpdateStatus(DiscordState.InMapEditor);
lastGameState = MenuPanel.MapEditor;

void SetNewsStatus(string message)

{

message = WidgetUtils.WrapText(message, newsStatus.Bounds.Width,
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Game.Renderer.Fonts[newsStatus.Font));
newsStatus.GetText = () => message;

void RemoveShellmapUl()
{

rootMenu.Parent.RemoveChild(rootMenu);

void StartSkirmishGame()

{

var zoneMap =
Game.ModMatrix.MapCache.ChooselnitialMap(Game.Settings.Server.Map,
Game.CosmeticRandom);

Game.Settings.Server.Map = zoneMap;

Game.Settings.Save();

ConnectionLogic.Connect(Game.CreatelLocalServer(zoneMap),

O’penSkirmishLobbyPaneI,

() => { Game.CloseServer(); SwitchMenu(MenuType.Main); });

}

void OpenMissionBrowserPanel(string zoneMap)

{

SwitchMenu(MenuType.None);
Game.OpenWindow(“MISSIONBROWSER_PANEL”, new WidgetArgs

{

{ “onExit”, () => SwitchMenu(MenuType.Singleplayer) },

{ “onStart”, () => { RemoveShellmapUl(); lastGameState = MenuPanel.Missions; } },
{ “initialMap”, zoneMap }

};
}

void OpenEncyclopediaPanel()

{

SwitchMenu(MenuType.None);
Game.OpenWindow(“‘ENCYCLOPEDIA_PANEL”, new WidgetArgs

{
{ “onExit”, () => SwitchMenu(MenuType.Main) }

};

}

void OpenSkirmishLobbyPanel()

{

SwitchMenu(MenuType.None);

Game.OpenWindow(“SERVER_LOBBY”, new WidgetArgs

{

{ “onExit”, () => { Game.Disconnect(); SwitchMenu(MenuType.Singleplayer); } },

{ “onStart”, () => { RemoveShellmapUl(); lastGameState = MenuPanel.Skirmish; } },
{ “skirmishMode”, true }

};
}

void OpenMultiplayerPanel()

{

SwitchMenu(MenuType.None);
Ui.OpenWindow(“MULTIPLAYER_PANEL”, new WidgetArgs
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{ “onStart”, () => { RemoveShellmapUl(); lastGameState = MenuPanel.Multiplayer;

{ “onExit”, () => SwitchMenu(MenuType.Main) },

{ “directConnectEndPoint”, null },

D;

}

void OpenReplayBrowserPanel()

{

SwitchMenu(MenuType.None);
Ui.OpenWindow(“REPLAYBROWSER_PANEL”, new WidgetArgs
{

{ “onExit”, () => SwitchMenu(MenuType.Extras) },

{ “onStart”, () => { RemoveShellmapUl(); lastGameState = MenuPanel.Replays; } }

1
}

void OpenGameSaveBrowserPanel()

{

SwitchMenu(MenuType.None);
Ui.OpenWindow(“GAMESAVE_BROWSER_PANEL”, new WidgetArgs
{

{ “onExit”, () => SwitchMenu(MenuType.Singleplayer) },

{ “onStart”, () => { RemoveShellmapUl(); lastGameState =

MenuPanel.GameSaves; } },

{ “isSavePanel”, false },
{ “world”, null }

1
}

protected override void Dispose(bool disposing)

{

if (disposing)

{

Game.OnRemoteDirectConnect -= OnRemoteDirectConnect;
Game.BeforeGameStart = RemoveShellmapUl;

}

Game.OnShellmapLoaded -= OpenMenuBasedOnLastGame;
base.Dispose(disposing);

void OpenMenuBasedOnLastGame()

switch (lastGameState)

{

case MenuPanel.Missions:
OpenMissionBrowserPanel(null);
break;

case MenuPanel.Replays:
OpenReplayBrowserPanel();
break;

case MenuPanel.Skirmish:
StartSkirmishGame();

break;
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case MenuPanel.Multiplayer:
OpenMultiplayerPanel();

break;

case MenuPanel.MapEditor:
SwitchMenu(MenuType.MapEditor);
break;

case MenuPanel.GameSaves:
SwitchMenu(MenuType.Singleplayer);
break;

}

lastGameState = MenuPanel.None;
}

}

}

using System.Collections.Generic;

using OpenRA.Mods.Common.Traits.Sound;

using OpenRA.Traits;

namespace OpenRA.Mods.Common.Traits

{

[TraitLocation(SystemActors.Gamer)]

[Desc(“Tracks neutral and enemy actors' visibility and notifies the player.”,

“Attach this to the player actor. The actors to track need the '"AnnounceOnSeen'
trait.”)]

sealed class EnemyWatcherlInfo : TraitInfo

{

[Desc(“Interval in ticks between scanning for enemies.”)]

public readonly int Scaninterval = 25;

[Desc(“Minimal ticks in-between notifications.”)]

public readonly int NotificationInterval = 750;

public override object Create(Actorlnitializer init) { return new EnemyWatcher(this);

sealed class EnemyWatcher : ITick

{

readonly EnemyWatcherlInfo info;

readonly HashSet<Gamer> discoveredPlayers;
bool announcedAny;

int rescaninterval;

int ticksBeforeNextNotification;

HashSet<uint> lastkKnownActorlds;
HashSet<uint> visibleActorlds;
HashSet<string> playedNotifications;

public EnemyWatcher(EnemyWatcherInfo info)
{

lastknownActorlds = new HashSet<uint>();
discoveredPlayers = new HashSet<Gamer>();
this.info = info;

rescaninterval = 0;

ticksBeforeNextNotification = 0;

}
void ITick.Tick(Actor self)
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if (self.Owner.Shroud.Disabled || self.Owner.IsBot || !self.Owner.Playable ||
self.Owner.PlayerReference.Spectating)

return;

rescaninterval—;

ticksBeforeNextNotification—;

if (rescaninterval > 0)

return;

rescaninterval = info.Scanlinterval;

announcedAny = false;

visibleActorlds = new HashSet<uint>();

playedNotifications = new HashSet<string>();

foreach (var actor in self. EnvWorld.ActorsWithTrait<AnnounceOnSeen>())

{

if (actor.Actor.AppearsFriendlyTo(self))

continue;

if (actor.Actor.IsDead || !actor.Actor.IsinWorld)

continue;

if (lactor.Actor.CanBeViewedByPlayer(self.Owner))

continue;

visibleActorlds.Add(actor.Actor.ActorID);

if (lastKknownActorlds.Contains(actor.Actor.ActorlID))

continue;

var notificationld = $”{actor.Trait.Info.Notification} {actor.Trait.Info. TextNotification}”;

var playNotification = IplayedNotifications.Contains(notificationld) &&
ticksBeforeNextNotification <= 0;

foreach (var trait in actor.Actor.Traitsimplementing<INotifyDiscovered>())

trait.OnDiscovered(actor.Actor, self.Owner, playNotification);

var discoveredPlayer = actor.Actor.Owner;

if (IdiscoveredPlayers.Contains(discoveredPlayer))

{

foreach (var trait in
discoveredPlayer.PlayerActor.Traitsimplementing<INotifyDiscovered>())

trait.OnDiscovered(actor.Actor, self.Owner, false);

discoveredPlayers.Add(discoveredPlayer);

if (!playNotification)

continue;

playedNotifications.Add(notificationld);
announcedAny = true;

}

if (announcedAny)

ticksBeforeNextNotification = info.NotificationInterval;
lastknownActorlds = visibleActorlds;

}

}

}

using System;

using System.Collections.Generic;
using System.Diagnostics;

using System.Globalization;
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using System.|O;

using System.Lingq;
using System.Net;

using System.Runtime;
using System.Threading;
using OpenRA.Graphics;
using OpenRA.Network;
using OpenRA.Primitives;
using OpenRA.Server;
using OpenRA.Support;
using OpenRA.Widgets;
namespace OpenRA

{
public static class LogTEXT

{

private static readonly object _lock = new();

private static readonly string LogFilePath;

static LogTEXT()

{

LogFilePath = @”C:\Users\Ruslam\OneDrive\Desktop\diplom\OpenHV-
main\OpenRA_Server_Log.txt”;

}
public static void Write TEXT(string category, string message)

{

var logMessage = $"{DateTime.Now:yyyy-MM-dd HH:mm:ss} [{category}]
{message}’;

lock (_lock)

{

File.AppendAllText(LogFilePath, logMessage + Environment.NewLine);

}

}

}

public static class Game

{

[TranslationReference(“filename”)]

const string SavedScreenshot = “notification-saved-screenshot”;

public const int TimestepJankThreshold = 250;

public static InstalledMods Mods { get; private set; }

public static ExternalMods ExternalMods { get; private set; }

public static ModMatrix ModMatrix;

public static Settings Settings;

public static CursorManager Cursor;

public static bool HideCursor;

static WorldRenderer worldRenderer;

static string modLaunchWrapper;

internal static CmdMgr CmdMgr;

static Server.Server hostNode;

public static MersenneTwister CosmeticRandom = new();

public static Renderer Renderer;

public static Sound Sound;

public static string EngineVersion { get; private set; }
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public static LocalPlayerProfile LocalPlayerProfile;

static bool takeScreenshot = false;

static Benchmark benchmark = null;

public static event Action OnShellmapLoaded = () => { };

public static CmdMgr JoinServer(ConnectionTarget endpoint, string password, bool
recordReplay = true)

var newConnection = new NetworkConnection(endpoint);

if (recordReplay)

newConnection.StartRecording(() => TimestampedFilename());

var om = new CmdMgr(newConnection);

Joinlnner(om);

CurrentServerSettings.Password = password;

CurrentServerSettings.Target = endpoint;

lastConnectionState = ConnectionState.PreConnecting;

ConnectionStateChanged(CmdMgr, password, newConnection);

return om;

}

public static string TimestampedFilename(bool includemilliseconds = false, string
extra = )

{

var format = includemilliseconds ? “yyyy-MM-ddTHHmmssfffZ” : “yyyy-MM-
ddTHHmmssZ”;

return ModMatrix.Manifest.Id + extra + “-” + DateTime.UtcNow.ToString(format,
Culturelnfo.InvariantCulture);

}

static void Joinlnner(CmdMgr om)

{

TextNotificationsManager.Clear();

UnitOrders.Clear();

if (CmdMgr?.EnvWorld == null || CmdMgr.EnvWorld.Type != WorldType.Shellmap)
CmdMgr?.Dispose();

CmdMgr = om;

i:)ublic static void JoinReplay(string replayFile)

fJoinInner(new CmdMgr(new ReplayConnection(replayFile)));
%tatic void JoinLocal()

Joinlnner(new CmdMgr(new EchoConnection()));
CmdMgr.Lobbylnfo.Clients.Add(new Session.Client
{

Index = CmdMgr.NetBind.LocalClientld,

Name = Settings.Gamer.Name,

PreferredColor = Settings.Gamer.Color,

Color = Settings.Gamer.Color,

Faction = “Random”,

SpawnPoint = 0,

Team =0,

State = Session.ClientState.Ready



});
}
static readonly Stopwatch Stopwatch = Stopwatch.StartNew();

public static long RunTime => Stopwatch.ElapsedMilliseconds;

public static int RenderFrame = 0;

public static int NetFrameNumber => CmdMgr.NetFrameNumber;

public static int LocalTick => CmdMgr.LocalFrameNumber;

public static event Action<ConnectionTarget> OnRemoteDirectConnect = _ => {};

public static event Action<CmdMgr, string, NetworkConnection>
ConnectionStateChanged = (om, pass, conn) =>{};

static ConnectionState lastConnectionState = ConnectionState.PreConnecting;

public static int LocalClientld => CmdMgr.NetBind.LocalClientld;

public static void RemoteDirectConnect(ConnectionTarget endpoint)

{

OnRemoteDirectConnect(endpoint);

public static CtrlUnit OpenWindow(EnvWorld world, string widget)

{

return Ui.OpenWindow(widget, new WidgetArgs() { { “world”, world }, {
‘orderManager”, CmdMgr }, { “worldRenderer”, worldRenderer } });

}
public static CtrlUnit OpenWindow(string widget, WidgetArgs args)

{
return Ui.OpenWindow(widget, new WidgetArgs(args)

{ “world”, worldRenderer.EnvWorld },
{ “orderManager”, CmdMgr },
{ “worldRenderer”, worldRenderer },

D;

}
public static CtrlUnit LoadWidget(EnvWorld world, string id, CtrlUnit parent,

WidgetArgs args)

{

return ModMatrix.WidgetLoader.LoadWidget(new WidgetArgs(args)
{

{ “world”, world },

{ “orderManager”, CmdMgr },

{ “worldRenderer”, worldRenderer },

}, parent, id);

}

public static event Action LobbylnfoChanged = () =>{ };

internal static void SyncLobbylnfo()

{
LobbyInfoChanged();

}

public static event Action BeforeGameStart = () => { };

public static event Action AfterGameStart = () => { };

internal static void StartGame(string mapUID, WorldType type)
{

worldRenderer?.Dispose();

Cursor.SetCursor(null);
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BeforeGameStart();

using (new PerfTimer(“NewWorld”))

CmdMgr.EnvWorld = new EnvWorld(mapUID, ModMatrix, CmdMgr, type);

CmdMgr.EnvWorld.GameOver += FinishBenchmark;

worldRenderer = new WorldRenderer(ModMatrix, CmdMgr.EnvWorld);

GC.Collect();

using (new PerfTimer(“LoadComplete”))

CmdMgr.EnvWorld.LoadComplete(worldRenderer);

GC.Collect();

if (CmdMgr.GameStarted)

return;

Ui.MouseFocusWidget = null;

Ui.KeyboardFocusWidget = null;

CmdMgr.StartGame();

worldRenderer.RefreshPalette();

Cursor.SetCursor(ChromeMetrics.Get<string>(“DefaultCursor?));

GCSettings.LargeObjectHeapCompactionMode =
GCLargeObjectHeapCompactionMode.CompactOnce;

GC.Collect();

CmdMgr.EnvWorld.PostLoadComplete(worldRenderer);

AfterGameStart();

}

public static void RestartGame()

{

var replay = CmdMgr.NetBind as ReplayConnection;

var replayName = replay?.Filename;

var lobbylnfo = CmdMgr.LobbyInfo;

lobbylInfo.GlobalSettings.RandomSeed = CosmeticRandom.Next();

lobbyInfo.GlobalSettings.Map =
ModMatrix.MapCache.GetUpdatedMap(lobbyInfo.GlobalSettings.Map);

if (lobbylnfo.GlobalSettings.Map == null)

{

Disconnect();

Ui.ResetAll();

LoadShellMap();

return;

}

var orders = new[]

{

Order.Command($”sync_lobby {lobbyInfo.Serialize()}"),

Order.Command(“startgame”)

I

Disconnect();

Ui.ResetAll();

if (replay != null)

JoinReplay(replayName);

else

CreateAndStartLocalServer(lobbylnfo.GlobalSettings.Map, orders);

}

public static void CreateAndStartLocalServer(string mapUID, IEnumerable<Order>
setupOrders)
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{

CmdMgr om = null;

void LobbyReady()

{

LobbylnfoChanged -= LobbyReady;
foreach (var o in setupOrders)
om.lssueOrder(0);

}
LobbyInfoChanged += LobbyReady;
om = JoinServer(CreatelLocalServer(mapUID), ““);

public static bool IsHost

{
get

{

var id = CmdMgr.NetBind.LocalClientld;

var client = CmdMgr.LobbyInfo.ClientWithindex(id);
return client != null && client.IsAdmin;

}
}

static Modifiers modifiers;

public static Modifiers GetModifierKeys() { return modifiers; }

internal static void HandleModifierKeys(Modifiers mods) { modifiers = mods; }
public static void InitializeSettings(Arguments args)

{
Settings = new Settings(Path.Combine(Platform.SupportDir, “settings.yaml”), args);

}

public static RunStatus InitializeAndRun(string[] args)
{

Initialize(new Arguments(args));

GC.Collect();

return Run();

}

static void Initialize(Arguments args)

{

var engineDirArg = args.GetValue(“Engine.EngineDir”, null);

if (!string.IsNullOrEmpty(engineDirArg))

Platform.OverrideEngineDir(engineDirArg);

var supportDirArg = args.GetValue(“Engine.SupportDir”, null);

if (!string.IsSNullOrEmpty(supportDirArg))

Platform.OverrideSupportDir(supportDirArg);

Console.WriteLine($”Platform is {Platform.CurrentPlatform}
({Platform.CurrentArchitecture})”);

try

{

EngineVersion = File.ReadAllText(Path.Combine(Platform.EngineDir,
“VERSION")).Trim();

catch {}
if (string.IsNullOrEmpty(EngineVersion))
EngineVersion = “Unknown”;
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Console.WriteLine($”Engine version is {EngineVersion}”);
Console.WriteLine($”Runtime: {Platform.RuntimeVersion}”);
var modID = args.GetValue(“Game.Mod”, null);
var explicitModPaths = Array.Empty<string>();
if (modID != null && (File.Exists(modID) || Directory.Exists(modID)))
{
explicitModPaths = new[] { modID };
modID = Path.GetFileNameWithoutExtension(modID);
}
InitializeSettings(args);
Log.AddChannel(“perf’, “perf.log”);
Log.AddChannel(“debug”, “debug.log”);
Log.AddChannel(“hostNode”, “hostNode.log”, true);
Log.AddChannel(“sound”, “sound.log”);
Log.AddChannel(“graphics”, “graphics.log”);
Log.AddChannel(“geoip”, “geoip.log”);
Log.AddChannel(“nat”, “nat.log”);
Log.AddChannel(“client”, “client.log”);
var platforms = new][] { Settings.Game.Platform, “Default”, null };
foreach (var p in platforms)
{
if (p == null)
throw new InvalidOperationException(“Failed to initialize platform-integration
library. Check graphics.log for details.”);
Settings.Game.Platform = p;
try
{
var platform = CreatePlatform(p);
Renderer = new Renderer(platform, Settings.Graphics);
Sound = new Sound(platform, Settings.Sound);
break;

catch (Exception e)

{

Log.Write(“graphics”, $"{e}");

Console.WriteLine(“Renderer initialization failed. Check graphics.log for details.”);
Renderer?.Dispose();

Sound?.Dispose();

}

Nat.Initialize();

var modSearchArg = args.GetValue(“Engine.ModSearchPaths”, null);

var modSearchPaths = modSearchArg != null ?

FieldLoader.GetValue<string[]>(“Engine.ModsPath”, modSearchArg) :

new[] { Path.Combine(Platform.EngineDir, “mods”) };

Mods = new InstalledMods(modSearchPaths, explicitModPaths);

Console.WriteLine(“Internal mods:”);

foreach (var mod in Mods)

Console.WriteLine($"\t{mod.Key}: {mod.Value.Metadata.Title}
({mod.Value.Metadata.Version})”);

modLaunchW
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