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Abstract

Redli me Strategy (RTS) games constitute a d
pl ayers are required to manage resources, uni t
dynamic environment t hat contilopmeskty o&v slucds
presents significant technical chall enges, as i
efficient management of | arge numbers of entiti
This thesis focuses on t e meenssii ¢pm aebn & edaeht eelgg
game with multiplayer net working capabilities,
examine the fundament al desitgpn ipmpil reaniemlte sa offu nl
prototype that incorporates the core mechanics
The application was developed wusing the Uni
Net working framewor k. The i mplemented systems
execution, resource gathering, aperl dnhgraohsbdn:i
synchroni zati on. I n addition, a modul ar and ex
nt o istinct | ayers and functional subsystems,
ppofritciinegn tt hienteefgr ati on of new features wi
plication.
system was evaluated through both quant
is, as well as qualitative user evaluat.i
mance under i ncr eawletdi wloayke ro agla me ®ll a ya bd ryd
ndament al characteristics of the RTS gen
extensible technol ogi cal foundation that ¢
eiar ethemé strategy game systems and networ ked

cC T W oOT cCcQa

KeyWOReda'Ei'me Strategy Games, RTS, Uni ty, Mul t i
Software Architecture, Video Game Devel opment



-

”gUy; sUche U3 U

L U T = o RV« PO SRTTTP 7
N T T A - X o 0 A PP P PR PP P PP PPUPPPPPPPPR 8
B UJ 9 UG 8.3t ettt et eeeee et 9
TUUY 368 0 8 .88, Bt emea e 13
TUUY o@D B A U . Uit eeemts sttt emnas st eneere e 18
p ALV UIR N B R c R o (=T o N 19
TUUY 2608 d UL Ul.de Y0 e, 20
R Q= Ty T T T < J R 21
1.1 "YUscs3alsU KUy UUd.oa.s.a.ed..B4.00.8.008.0.6.i..6..2013 6 g
1.2 jJ39cl0deUarvUess UaUaag.a..0.0d.3..0s5.0e.hy.0xbd2 106 g |
1.3 KstUovyosoee U siloah diaRr disdaim.Ub.dd..alUs..28 ¥ Ug
1.4 EFoeg f[d .o .2l 8.000.0. 8.0 e 27
1.5 K sl0afh did..mo. . .2xellUs o8 g e 27
2. UUY) dUs af . 3. BB 0 Bt 28
2.1 Bsoaagli 6UdeU j.3.¥..0gadd..BUac6.3.a.0.9a48.i........28
2 O o I = A Vo T O o O =T PP PP PPPPPPPPPPPPR 28
At D Y S 29
2. Ve B STUOONM.L. 0.l 29
2.2 Bhypeo d9.3.0086...09.6.3.90.5.8 e 29
2 . AU N d A S SO Q. . e ——————— e ann————————————— 29
. - W « DT PR 29
JZ B - R o 1 1 PRSPPI 30
. N v I U O 4 = 0 o F TP 30
A Y o = I PSPPSR 30
A Y T Q= T 1 4 o PRSP PP 30
2 .0 P00 Y Ha M B ittt a e e e e e e e e s 30
P VT G (VI = I YV T At T o o SRR PRTPPRPRPPN 30
2.4 Ypeo)3YeeUUU A Us Uy oU8.aU0d.. . Yhy.x35..0o3.0081 Usc:
= B B < I G 0 T 31
D BB B0ttt eee e 31
2.5 Ooat 000d Yp.e.04. 080080880 e, 32
A O - PP 32
2. BB A e LA e 32

9



2.6 se95 Y bedddUsa¥.. UralUsaUa.U. e, 32

P2 < I8 =T PP 32

7 B O T T o BTSSP U PO TRRRRPP 32

3. FEcUilsRkixjhegetls gEc UlialUld jj e6osU0aUga3.0.0ed.304d A

3. 1 T UUG 8@ttt et enann, 34

S I O T €= TH 11 11 3 T U U8 2 WU TR TR TSP 34
3.2.1 dUGsayd Os3385U0d..z.4d.603alhe.1.3..4410a.6.3.9305 @ i
3.2.2 U9} 90880 Kol b X8 e, 36
3.2.3 ¢Uc6390¥%.d..8.8.0.9100 4. 005 0ot 37

B B o < o 1= I - T o PP 38
TR T N O ST X c OO 20 U 1 T c O SRR 38
3. Ma2chmalds npde 56 gy).0.0.U.0xeU0.6.0ceevivceereeee. 38
3.3.3 TiJoU . A6.2..HU5.G3.9.0.5.8  eeieieeeieeieieireieenseinean: 40
3.3.4 KEgsdeaUd..2aa.d4d..a09. . 0000 .. 43

3.4 UU0eUUsoae oaUla..B . lasse. . BFclialldd .o, 4 4
3.4.1 UUeUUso®e a.Us..B. . Us.aer..£0g0hH0d.00..... 45
3.4.2 EFcoUUa Ul d. . 0o e 45
3.4.3 EeUUaU0.d...B3. G008 e 45

3.5 EcUOuaUld jj3esU L°Ja Ug.3.a.8.e.d...04d.d..A.0U0.,). .8.6.0.04d6
3.5.1 Byoysyud EFgtiUdeyvU~x.a..a.la..pa.lex,).0.0e86f Kgc
3.5.2 @aUgeases A sso693vs.ald..ala..j.3.U00aalae? plia
3.5.3 20000} e9390Us.ar..4d).6.0%.20.0.9.0.4d.. Ec0h.a 48] d
3.5.4 Byo¥Ysyvid oUwDbpebaldjngld.d..z.3.2..4d.0d....... 48
3.5.5 JgdUs U00.0..02.08.6.8.9.0.08 e 49

3.6 A 90oh dld. . T.000al0.8.0 e 49

4. JoBPBAI@ @M. ..o s 50

4 1o ckavieBwusd ¢6 o9sofhd zdeUs.alehd.. A . .22.629.37%360d

4 i rNetworw i 8g0d e i 0 0. 51

4.3 Bjrovsyvldd Ygt.e3.U.B3UalUelUx.s . i, 52
4. 3pgB UURUQUU. A 9.3 8.0 Bl eieceeceeeeceeceeeeeee e seemnae e 54
4.3.2 moUcryoalehd BUddUs.a.L.3..0.0a..43.0).2.1.35483 Ua (

4.4 YUaoaUdd oUs..j.eedall abp U g e, 5 4
4. 4.1 |} 6o UUOaNEatawsoarek.Pgpsacyee.r.U.6.0 . ...cccocooeeeeeeeeeceeeneeee 55
4. 4.2 Ei QU U dY e Ul et eeeee e, 56
4.4.3 Ei(GUdeU Ty Gey.U..ala..B. .  Usakpe..].3.Y0,}.508

10



4. 4.4 @poUcUaysdd A sasaordd..s.Us..0s.06.04dd.. 438106 ot 3

4.5 dbUG90y.d..B3. U U dUld e 70
4.5.1 "YU} ayaUU08c pliohg eca.s...Ud. 8.0, 71
A . 5 L 2 B —————————————————— e ann——— 71
4. 5. 3 .83 DU e 73
O Ty A U 1S T = Y0 OO 95

4.6 EFiOUdeU K3z U®Pswojieas.. . A3.0}.2.090.3 ..., 107
4.6.1 paUgasd Ka.lUy.alUldd.. A3.06.080 3 e, 107
O R O T U - N0 o R 114
4.6.3 EFiaUdeU As0y.2.0s.1.35..aU0s9..43.¥%,).2.0a0d..115

4.7 EFiGU0deU 7000.08.002.d. F0d b 0.88 e 118
4. el raABON St AN GLAL.0. N eeee e 1.18

4.7.2 jeoadaU auyUdd BUasaUd ala..s.lslUs.gy.d@l@ 7FUC

4.7.3 moUcUaysddq ¢6 edyUd.idd..ala..z.d6U03428hd 2
< T - 10 ¥ o UK =T o1t T I o R 126

4.8.1 Obj ecalPo oft Ialhjasgeeer s Uc Uay s.8.d..p0.3.020%B 1 3

4. Spawedes ) 3yvYalUdad j3UssUs.cey.3xs..0 0. . Ualf2eplsU:
e R N T T O (0 - W Y =« SO 135

4.9.1 1690 Bdhsad .a.la.. 2.0} Uyal. . . Agde.0d 0285
4.9.2MHEbYspUay&isasoe ma.a.lg.lasi...Afjags.g..137
4.9.3 mooaUgUafh wrevyYUsas: mdec.a6.g4.0.0U..a0s.1RB43 0040
4.9.4 316906 6adud YUy UatiUd oUs..z.00¥bUAG30Us 3
4.9.5 0jUtGosse o0 Ude rU0UY..Udas..&La2Uyalid508dd ¢
4.9.6 sead YUy UauUg oaUs .AL..o.0.U0)6de..00d..A68 Kil
4.10 KA 900h did.. ZUl.Uala 8.0 e eeeeee s 171
5. 3 eUaeddd 3o 6agd.lbdd..a.Us.. . Fge. . 0)Y0e000172
5.1 zUdelieasgoalU ..zag.ahodldd. . .04.260 ...172
5.2 YelGaeUsose | 6Ui =~riOd..also..zU0U0)a0Y. . as. . ddgddd
5.3 1 AU60d...Bg.0.Ur.e Ullg g e, 176
5.4 "YeseUsose j3Yeagld oaUs j..eUansedid...Udd. . A8209) o
5.5 3 "eUaedld j 6UUaUfe¥.lxs..0lla. . Fge. ULYdl88U0U
5.6 zUsa63Usay.d. . L. 0alY.00s. g e, 189
D9 D 39 B Uil U, 190
U} ¥y Ude U W= U 0 TR TOO ¥ A U o SO U PRSP 192
T R = B c 1 c T8 0 SO 192

11



A.BjsagraBUUsUs3908.Ld..5.6.2.8.0.8.58.0.6.4 e, 193

] .3 BreacoalU..mo.a il d g e 194
U} ¥y; UdeU o®: J  hHUuslGdPrafewads...j.j.e0dd..80).%3.196
b. 1 Pry UY3 000 dAS.3. @0 Lo 196
db. 2 Eg3UsiaePyrdojieacaty.al.e0a9dl....U.B . .ccocooiiiiiirieeeee e, 197
. 3 J3U0G6 ) yYCAI t iy G)DUG.G.c0(Neeeiieeiece e 197
b. 4 A a Bod) vyeRadille)hd.ejst.B.0.0.Gu e 197
.5 YUy sUcheUses BU; UoheAlGen e ot eand.Ue..2.4dQFac 0 3

12



MO OO RN ORNORNORNORNORNO RN ORNORN ORI RN O RN ORI R R OR)

RCOCRCEREERERERRRERRERERRRRTRR (N
O

)

BREEERCR R
©OOOOOOO

UUYac0o06d K9afs3r¥s

ofh#HEr Zovgi FUsoe s hUgied h' dd®od.2.9.0.9.8 4 eeeeeveviviieiennnn, 22
ofA®UN2: I 1 : The Bui |l BUsges dPYdg3®@Veas wpot9S2udio
LR = o A VA =Y =R 23

9 €0 minaam@onqueds5, FKEUsoe s fh Uwe set weoiojds Usgt ubdYAiGdsdE ,
ohAJeEmMpPilres7. FUsoe o fElhg eaBh luldbitdsss i .0.1..1..2 4
ohaveErs&raft |11 Rg ivdy o fUBG s @EIwmtea QR a.i..n.m25 t
93U 6: FKEFUsoeoshUg 6 "~ Uscs3sloci. qosU UUEZG;EG(
ohd0cEAvieBus eydeltiasas Uooy Ulled oaUs U .Ua,.Udzeg G0
afh 40 cBv eBM,sdeDGg’ Ja ’ Ga..’...e..g’.....a..ﬂ.a 8.3.h.08.d........5 1
ah3U 9: TFirusalUd sBd Pl B n.k.a.g.d.0.4...0.4d.d.... aYsUE;?Ug’
ahsU 10: zydeUeg’ e U0Us.a .3..q.ﬁ..q..g.....qu sYsu; Bgg8 G U
ah3U 11: B Usse | 3Rainiem..as.0.3.d.0.4.9.. G.)..e@1
ah3U 12: K a UOuU al°J U0 6 6aU Uaadaeﬁ’...a.ﬂﬁﬂeis ¢
o3 U 13: EUsoeoshUg 6 ot las.a.U.,....U}eso.06. .6.0.d800 Us’
ah3U 14: 0) UlGaaf. . Aalxas..2.0dL.0.80 e, 6 3
eﬂ§EDUsosaﬁ]lﬂgae@JlayerMouseAacytd hed...On.Enahb &
ofhsU 16: EUsoashUg 8 oL lUsal, U:):);UU.B .ebg3 ~ Ua s
ohs3s U 17: zUsesvsy..s..q ..... 0..s.28.2.8.. eauhuquug .64
93U 18: FKUsoeoshUg 6 oatilsalU zydeilued 500 U o
T T PP PRPPR 6 6
93U 19: FEUsoeshUg 6 oL lsal zydelusd o20sU U s
T T S RSP PPPPPPR 67
ah3U 20: EUsoeshUg 6 oatilisal, cUsy).albehd. ai80zsai
o3 U 21: EUsoeoshUg 6 ot Us.al.... £.9.3.¥4.0dd.d..6/% 06 dc
afh3U 22: YU YuUsoeU oae8ge 513 UszUesaed GU0Ud uUscC
o T T o 10~ S c 2SO PPP 70

o 3Rr @j3ec’'th @Gy d.t al... & R g
af]schryZQHr&Ih;su UsUsoaUseysag } 6.d...Uaad.al.7Ruy) UG
ofh33el2ébct abl e Dat H@ giSic@rgypstt ad.l..eOr.@b.j..e.c.t..... 72

93U 26: FEUsoeoshUg 8 oaLilisaU, aUeUeg;oaU?&jefJG(
ohs U 27: EUsosshUgCdeaﬁem)Ebn{thhqesUngaLbo; s (Uds & e
S T 0 ALY 101 ORIy A '

oafhsU 28:HU;YuU908U 8 Usoed UsUlGeye eadidd eceY
oYUdd U ¢ oy o6yt e.l..Ust..0U039Y...U..2.h0.a25.9.376.
IR A e L= TR OTTRT 78

9N3 U 3@ONi MPB GBI oo s 79
oh3U 31: EUsoeoshUg’ e Warlkeeorl....z.d.6.03.e.. 700800 0¥0aL
o3 U 32: EUsoeoahUg 8 oL ilisalU, 0’91‘.’10;eu.9_..8u3U33 ¢
o3 U 33: EREUsoeosfphUg:. a.t.ls.al... . A30).9.3.d.....8 3 3
a3 U 34: B Usoe Us UU;eueUf]Uq&.q......0.;...:1..‘7:.0..d,.....98040Y U c
93U 35: EKFUsoeshUg 6 otilisalU. K yoaUUGd bUGsoe
= SR 85
ohaU 36: EUsoeshUg ¢ lon fliaytprey.. zqGU:aa 00801 Oy a L
oh3U 37: EU9Ynd mmwpgeyasumr&mqu ..... VI 1:1dL°Jl‘.’|d9’.........88

a3 U 38: EKEUsoeshUg 6 or.laa.l...z .y..d..e.D..G..g.....ﬁ.j.s,l9L°J add
R A & 2T 1] = N (O« FE R 89



YRR T AT = SR 1= 01« K T S ISR Q0

Koo fhsAnidmat i & 3Wa re@ualrUBre h e ma.L.n. e 90
KoohsaU 42: REUsoeshUg 6 ot lsoalU. HBEogi mEjReeideoavd ienll
................................................................................................................................................... 91
Aooh3U 4Bv edrfloriddi 6 caynsi 6Mast. UJOym.....c.cociceereeecceieeeeeeee e, 91
AKoahR3aU 44:S@N EIUN.EIV.G.0.Ju e 92
KosahsU $§ntai>l]h(ﬁa‘iﬂ Ud ts¥vy alal.fios).egldd.....92
Koo fhsRlUAweshUg 6 ot lUosaU. Aly..a.ll . .3.6.i.... a..ULlY ..... 98 gy
AKoofhsaU 47. EUsoes@GlUigé wtoRp alo G.gokawdaigd ysd UsU’
................................................................................................................................................... 93
KosahasU 48 EUsDceealacmluJigllmeaLDa..a.l] ........................................... 94
KooafhaU 49 FUsoeoshUg 8 st lUsalU. 3 eacosliehd Uy e
(ST TR T T =00 -0 WL 1< T T 95
Koo f3lerbthirned GUasUUUs oaU0UY Ud .a2.0U0Y0.000d.00000 0,
AoaoafhsaU 51: EUsoeshUg 6 ot lsalU. A3zyj;oUsUd.8IU0Y I
KosahsU 52 FUsoeshUg 8 oatlUsalU. GYOld aUUUGaUged
D U U O 8. 000: ettt eeee ettt vee et ettt ee et reeen ! 99
KoahsaU 53 G;Uﬁsah GUesscUae UjyoeUYazsesg o§paasg
KosahsU 54 B Usse U30'U;I—I?‘eﬁa(1/0fjldy[)aalhu1a;gueadg ..... aboeU0U0Y
KosahasU 55 EFUsoegeoshUg 68 oL lUsaU TUsU)yesafhd b hce
................................................................................................................................................. 101
KosahasU 56 FUsoecoshDgp 6s.iol.dlbla.él pa.l...Ui.e 101
YR T T 10 Y =] RS SO 102
KD 9 1) BHUD LBSBE ..ottt ettt eeem ettt te et e et ennee et e neeteeteete e ene s 102
AKosahsU 59 FUsoeoshUg 6 oL ilisalU jaUdeU 929U Ui adq
................................................................................................................................................. 103
Aoohsatl 168E@ 3 UDefl €n s.€..CamO M reeeeeeeieemeeeeeeeeeeenns 103
KoohaU 61: @osU Ode 'UaaUq TOe.y.a6.. . Ka. . Ualileddd e
KoofhsHildgan:eg Us UaBHGgQ . ag..k.s..a.s..‘.?.‘.u..x..a ................................. 105
KeoahsU 63: EUsoeshUg 6 ol bU.s.0.U...5.6.2.04E¢. Uai@@ﬁﬁgf
AKooahsFlackbtdapVWe ) 9a Ua'Ua.ﬂ..U.g..ﬁ..q.g’.....sGdf: Y.Uxa3.. .1 06
Kooh3U 65: THeejdsqeu.ad.at tBE.0SU.g. i, 107
KoahsU 66: EU si:mansnfgﬂ’tgh’ 18 e. XALL..10.8.8. U 108
KeoahsU 67: EUsoeshUg’ a ed\/lbaa@th)e.@.ﬁ..dﬂJMsb10@0096
KoofhsU 68: FKFUsoeoshUg 6 otlosaU. Bypeirddid ullce
U salUoeysd e63Y0U..2..0.U0G6...808 .88 e, 109
KoohaU 69: FUsoeshUg e oatlisaU. wmdessg).20d18U039c¢
Ko o f33c r7iotbg eled) Ud Ggosy YUQGdS dmtlibmeidisyi .ld.q 146 3 Y
KooahaU 71: EUsoeshUg 6 oartsalU. HYUpYUuUUsoeU UsYol
UsUBaed &.UUUa.03. 00D et eeems e 111
KooahsU 72: RBEUdsyEkEguce eGQuim@nald.d.............oocervrevrirnennnnnnn, 112
AKoaoafhsU 73: EUsoeshUg 6 6ommabdCogad &y ed ke aiel tiesd
=T T o 0 U TP 113
KoohaU 74: EUsoeshUg e oLlsaUlU. 3 easosliehd Ud
eUU0Uoa3d0d GU. 06.0e 00808 e 115
KooahsaU 75: EUsossIhdegawldarutaseﬂJsaU;YthszUsy;ol°JsUg’ g
09U " Ule. .6 Bl Ul 116
KoaahsU 76 FUAzds EREgad dpoma.a. U i 117



KosahsU 77 g o6ge a U stGoalUged U Ussssaliss Gilg
................................................................................................................................................. 1.17
KosahsU 78 @oY¥0o) UeseU Ussgasgdald GUssoe jee Us
................................................................................................................................................. 1.1 8
KoohaTle r7O@ign ¢ YPU AL @ @D ..o, 118
KosahsU BOFHmwpa@dﬂ;uﬁmuu;Y au 'ae;hhl%Wawamwugst,
KoohsU 81: EKEUsoeshUg 6 ot ts.al....pliseysl. . dd8sai
KooahaU 82: EUsoeshUg’ 6 .a..l.s.a.l.. qgseg;ou@20ayos
KoahsU 83: EUsoeshUg 6 ot lsaU. Eg3U;Ueﬁ05g1090
KooahaU 84: B Usose Cl3L'II'elB4r..‘za_L‘il..l.i'j..L'J.f]dt ayasUUsg’..thiJG
KoohsU 85: fijUlGsoae UsU Ulle 6y el uq Halodae2U0 s
KooafhaU 86: EUsoeshUg @8 auL.ila.a.lU.. AB.E. La.0000.a08ed -
AKooahasUE83B30e9hUg 68 ot lsal. jaquu 0.9.0...Us..adg8Udu
KooahaU 88: EUsoeshUg @ alusaUPI@wﬁwﬁ@maME@M3qg
KooahaU 89: FUsoeoshUg 6 oatlosaU. OaUoced UlBpgaesi c
AKoaoafhsU 90: EUsoeshUg 6 ot lisalU. OalUoeced UaBiudly c
AKooahasU 91: EUsoeshUg 6 ot UvaelU.sdyahtego il Li.dl@%0dd.
KoafhsaU 92: FEUsoeshUg e o UaslUiedyehteeafo iz tidgl@pidd.
KooahsU 93: EUsoeshUg 6 ot tisal...... B.ag.o.ar.).x0.4 266 ac
AKooafhsU 94: REUsoeshUg 6 ot lUsaU. mde.ns.g).2.0028030¢
AKoohslUDbBe ol Ug a®bj ect Peoyod cGiBBAIN..A.0..€. 5 creceeeeeeeeerenenee. 128
KooahsPU96coahUgo®bj ect Peoyod sRibbade.a.g.€.L...ccccooovvnemeee.. 129
KoohsaU 97: REUsoeshUg 6 otlosaU. J6e WogBpHwaée, Y
................................................................................................................................................. 130
AKooahasU 98: EUsoeshUg 6 oatilisaU A Uz Uad..0a8a uos!l
KooahaU 99: FEUsoeshUg 8 osattlsalU. K UsUead...las8e sl
KoahsU 100 FUsoeoshUg 6 ot lUsalU. FKEgs3y, UdGd38aelc
KsahasU 101 FUsoeoshUg 8 ot tlosalU. EgsyYy UdUd38aeilc
AKoahsU 102 FUsoeoshUg 6 ot lUsalU. FKEgs3yY) Udhd3daelc
KosahasU 103 FUsoeoshUg 8 ot tlosalU. EgsyYy UdUd3daeilc
KoahsU 104 FUsoeoshUg 6 ot lUsalU. FKga.¥,Udlhd3saelc
AKoofhsU 105: Prpeead ol fpsed 2 y¥.d. ’..a».e..e.s..q..ﬁ..qg 136
KoahsU 106 TU; UyaU jgdealGUrs Udd OGU;seoeg e U
................................................................................................................................................. 137
AKooahsU 107: Aidesld ys3UUGdd ee6glissed ey01t3F) Use:
AKoofhsU 1MBtItEplHaWYesasoyd UdessgyoalUd o.Us.1883 10U
AKooafhsU 109: YUy ¥Ydg) e Usutloxar.d..yllgil3.0.866380aa!l
AKooafRhsU 110: A3deUjyyvyUsoafh ecesgelU GlGYaeUUsd aUUY U
S U =T N ST O USROS URORTR 139
AKoaoafhsU 111 BU); Ydgy d PGsll UbivoteWd di sdli g s aida oaU
oUdB) 90 €W 3 el i d.0e Bl e, 1309
AoaoafhsU 112: dUlGssayY " UilaMatbdbmakddgld yiddBgU d)daefd c
T T o 1 - T A = T PP 140
KoohsHUbd8mfhUglead¥ Direct | Rpdeoremgg otadt ANE YT ) g0
GgooaUoay) seysq usl—lkxsdtg..?...&.q ..... TR Yo 41 U1K RN 3 o RS 141
KoohsU HUdoeoshUg o otlisal. K3y oUsUd eU Ud i
QUUYO UUGd L OJ8hGYS.0.0.0..8. Eeee ettt eeem et 143

15



KosahsU FUsoeoshUg 8 ot lisalU. Oslaeld eUgU o6
Uglsobby t WOLKMANA.G L Lo 143
oafhsU 116 U Ydgy @ usengUeG+homtalJuaBg 18800
oahs3U 117: FEKEUsoeshUg e elm%mWth®ﬁmap3U1@§a Ug C
ehsE"mb8BhUngﬁGOB§tartLM@@H@Yﬂwetobby 10bg ec't
ahsU 119: EUsosshUg 8 atuUsaU. jaUdeU....0a6U0d o
afh3U 120: EUsoeshUg 8 oatlUsalU. FKgs.¥,.UdOdqa4a0siU:
ohsU 121: EUsoss@U@laye:u@@@ngmwmwmmwt&UMGU
e 6o9U0alUs GU oa¥YdU ¢ U0UUUb.g.2e..0d.d.. ugaeﬂé?ssh
Uu 122 H;hUgtemﬂwmmmuwdsumﬁuwwmgu@u Uy yau
= T T TSRS 148
3U 123 EFUsoeosfhUg 6 ot iliosaU. sUsUeg;a&dﬁg 0 c
hs@szémmﬁgmdbby NetwoKNSWMMm@eaUS UaUyaUuld
UaaUd 30 U aldoghsbiyld.Ua.. 0B U s 1409
KosahsU 125:; EUsoashUg 8 atLusalU. KsUsae "~ UaaUd
09U y3U)ad..Udd.... f...U.;...U.u..u..U.g’ ................................................................ 149
KosahsU 126 EUsoeshUg @ etusaU.PAa&mwmowﬁmuuwa
oU00ytU0U0Gdd UUese.fh.04d.00d... U.s.g....0. Fo BT U R 150
KoohsaU 127: ¢ oUUYGUUGd UUessehUqUUg Um@bﬂﬁﬁeﬂq
KoohaU 128: FEUzppdehddstea rdiidqierbadly)Net wb rd 'Sa aml e’
3U 3Uss3ellUs Uds Uz UaaUy eid..cyl}.d.0.d..02.2a.0. m5303QL
KosahasU 129: Z Us®ceradjuligi " nee aStuadncblg'J@@lh)lyﬂ\led)\wwéuiStUaite
tosUcUaysdd Udd UsUadUjetidd eyUy) diddd..naUs..§2 UU:
KooafhaU 130: EUsoeshUg @ alusaU zydeﬁes 03d8y;xf
UsUalUyeildd eyUydbladghbyle.. . . 0pYdgy.e..dag...... 152
KooafhaU 131: B Usoe U3Yu;Uuq Ud@o&@Wuuu;eﬁﬁg gy
KoahsU 132: FUsoeosgtUar sBlGemn eitiossUk. U oy yodieUies dii 9 @ Ui 6 g
S I o 8 0 OO 153
AKoahsU 133 Z o dPsreo jUesfmpdd W& d dqUed Urvob Oibge s3U” §h dlse
LU= T T 0= NN ¥ =T c 3 SO 154
KoohsaU 134: REUsoeoshUg 6 oatlosaU. jUsy.alehd56dd ¢
KoohaU 135: EUsoeoshUg 6 oL lioss¥er Fgmrhry @iadde 83 ad
7 e eeeeee ettt eeee e et e ettt n e s e 155
KoohaU 136: EUsoeoshUg e ol liososBer Fgrhry dmansedg
U 7 e 2e oo e ettt ettt 156
KooahaU 137: FEUsoce QS]piJagmeleayu&oreFU@ryqz«yrngdlceﬂg’l Ln5(B).
KoahsU 138: EUsossﬁwmmemawemman@@mﬁli@m@)
AKooafhsU 139: EUsoeshUg 8 oatlUsalU. ¢gUas.ar... . N1&8Uc o ¢
KoofhsaU 140: FEUsoeoshUg 6 otlU90U. mdeseg)oal ael
Gge Uyote) ¥Yd Uvra...00ds.0x3..d2.080.0d e, 158
KooahsU 141: jj3eese alUUYGUUGd Udgd Uy UatdUd U R
Udd UJ 69 8.8..6.0.0 00 et eeeea et 159
KooahsU 142: jj36e0e aUUYGUUGd Udd Uy UatdUg U U
Udd UJ 69 8.8..6.0.0 0.0 Gttt eeeea et eaen, 159
KooahsU 143: ¢ ae; dqd 93 UGosee URGUUGeE..2.00Y60ds3
AKoofhsU 144: @g3Uesoese U Usoafhssld saalU aed U sa
o I T AV U o SO STTRPR 161
KosahsU 145 YaUalsa odVabdguar.ag..U . .salaeyddd cao:

16



Asehslﬁomm@lPradwseGMY\l]amg’gwaJr cﬂ]sUdyusaug’ a3y .2.0dBQ.
AKoahasU 147: UYoaUal<Le y Okd).c.0.6.).9.1.3..... f.}.;...e.g ............. 163
KoahsU 148: HaUaGemmdDBaqq@euaijJ(Bqnwgr:ﬁcé(Lis .................... 163
KoohaU 149: | Useahsoaild 6gy ¥Yd Us ".Ua.0.0g.0.dd.18ds ¢
KooahsU 150: zesgeU Us 9o0ed Usdey).xldd..0906240) oc
KoohaU 151: zesagel tUosaUgUosed aUUi‘f‘ml.s;J.ll].ﬁ.q.g'....:l_ﬁél U0,
KoohsMi miap0 U Usshssld “~Usslia.,.bYdlxs..al&5 h)
KooafhaU 153: FEUsoeshUg @ almusnrmuﬁu 20Uy U UsUr oee ¥ (B glag U
EUUUB A3 d U@ Y80t 166
AKooafhsU 154: EUsoesh UgRuen tililomBss 8.5 o173 3 luds ald poeereyey istds
................................................................................................................................................. 167
KosahaU 155 FUsoe s f (Rgunet Wath &l slegles. b YAzo(HUo lddtaye (e BUliddd/c g
................................................................................................................................................. 167
KosoafhsU 156: FUsoeoshUg @ 9l UgHeelh.d quAsrgteey sy U d 3
LobbyNet wo rkMamn.a g e L e, 167
KsahasU 157 FUsoeshUg 8 oatlUsalU. s RRG.e..068U0U0ay
KoohsU 158Mertid)Ufdgy)y &Jy UatUd U U sas.ayd..0y8%csl
KosoahsU 159 gbU; Ydgy e U epb.lbUax0dd.. . Up.Uald668§d I
KooafhsU 160 FUsoeoshUg 6 atlisalU. @sUcUlay.0.dqoUs Uy

17



TUUYomaWBag) Uese¥YUxs

N @®

o Yoy Uee U 1: @sYoy Uscel.J).8ed.-.. .Ti.J).86..213.6.i..38
PO YO Ug dMBAt 2 A KL DGt renna e 39
P9 Yo ) UeeU 3: mPolby.Us.elU. . 8ul.Biieeeieieiieeesieiinsnen 4 0
o Yoy UeeU 4: TigoU. 4600086388088 s, 42
s Yoy Ue #g 35 e a.0.d...e.00. Ug4 3
s Yoy UeeU 6: Egsdeaug’ ..... 3..0.8.0 G, 4 4
o Yoy UeeU 7U MqugJ?‘B;;UseiaJU&Ue..U.x.s ............................................ 53
®s Yo} Upe Yo 8WMls UC o mposdieNnett wo r K.R.l.a.y.e L, 55
o Yoy UeeU 9: qosYo;UssU Usscsgahodidd o UUY G Ul
®sY¥o, UeelU 10: jjyeoUUaUsssoae .84 .0.¥3xld.. . 0dd.m
o Yo} Use U 1WUMLegessYYolpxlBe..&. Ui, 7
PosYoy UegelU 12: @o¥Yoy Use.lU..).8.B4d... Egeasdr.. )8y
mosY¥oy UeelU 13: @osvYoy UeeU..p.gEdu ). 0.d00d.... .08
PosYo) UselU 14: qosYo;UeeUundmgﬁtf’:gzs T ped.e.y.. Y.g8
pov¥oy UeelU 15: Jj3e9U0U0aUg390e..64.0.¥3.x04d..04d.d. 96V
o Yoy Uee U 186 MLoghd¥oopxlBe. £ U i 98
pov¥oy UeelU 17: GUsesoe Ussas.gdal. Ualyaliddle
@oYoy, UeelU 18: Acge Uayoce®o mniken d H.xsea.cdudtlodrd....l 4 8
@9 Yo} Uegealro J;QU@:{:lUJ;OUUrm@l‘j‘@U(rlabyNetworkManageeD
Mat chma&kBpaWale D Y., 08 et cemeee e 14

18

©
O™

o®
o oo



¥

C«

rr

UYeldaxBYa v 3

Ya
Ya
Ya
Ya
Ya
Ya
Ya
Ya

W W Wwwwwowow

CCCcCcCcCcCe e

acpng’u deni W Scri pt.abl.e..Ob.j.e.Culm e, 75
aUd ¢eo mmwuea'ﬂf‘u..x.s ............................................................................. 78
aUd 3BuipUdiee g3 8cr.i.pt.abl.e..Obj.eClen.. 97
aUd €0 MO BAIBIY S0 Bt eeee et Q9
oUd 5: zRUgpe&d T.L.0.9.8.0 e, 173
aUd 6: m@eesayY cU) Uald.,).a.0.Us.8X. .. .. d.20.U00.6.9.15¢
aUd 7: EUesscUal 'OJSLTPGGJEj_yeaac{jg .alUsa..0).0038
aUd 8 zyoUdedompagpbaeddd.,.claogg..ala..... 175

19



TUUYoaeo0aed G) UlGde YUvs

) YiddeU 1:)PMajeeéddiddUeqgl; y UszLpUsng:U";‘hUkJYngﬁq a U
W = T 0 = o FO PRSP R OUPPPPRTR 176

Gy yYideU 2 7 UURJG w & e U gRgryiodfafUlUerr U d 3 GH&ﬁm&WW?UGg
Gy yYideU 3: J3Yaglq GunelﬁtdygfawwévewgissmthQ Us g
Gy YlideU 4: jﬁwﬁwmmwmw@wqﬁwerUQ3 UUuMﬁMMM8®eg
Gy YideU 5 TUUUs@gee®e s@@Augoo&pwnhh&@wdﬁuﬁ%&&Ue
) YideU 6: dUdefhd Uzesalavrlidd Uxrs GgeeUUUch3Uxs
................................................................................................................................................. 183

Gy vYddeU 7: j3seafhodidd Udd UsUs 3 ctiRTHgHHIeUact E
= U o SRR 183

Gy yYideU 8: | 3sasafodlq Uqgam@$¢agg ala..agd8ded |
Gy YdideU 9:)] 39sahodidd Udd aUsUesgjosahUdUUd oUs
U U 0 0 BB ettt ettt emee ettt emna et 184

Gy YideU 10 ] 39c6ahodidd Udd saUBuUsheadd..lad8phHaac
) YddeU 11:)39c6afodid Udd U eUUwsUsfadadddmadigd@BUd
Gy vYdideU 12 j#9cahodidd Udd GUGesUsld..alalB6e) d¢
Gy YideU 13 j39eahodidd Udd )y dlsehUdUUd. . 0886 eds:
Gy yYideU 14 j 396afodid Udd U Yy aUsUd RI¥®Be memas  a

G)YideU 15: Koueorvrld UsusUlGy)esUsd Ggdemi®Bans Un

20



0 .~
1 AosuUosroe

ZFUs oaUlGYaUsae UgUHR } Uo@)0ddmy @ew allde @mie did 30
GUj UUdososed ) WldW @dacdlibe ejigasg UaUars eg cUy |
aUUdoe)j aU aUs (gUs byedisduigdheUsved YU d.c skU ol ieayBase,
UsUGey ¥ GUd GUp UUdosse jelyoosldg 90Bo&0BBI8YYL
d Us o wetlbgsgovon 5 ¢ Udign Ugs Uai ~ Us g3 eUUY uq idesegy o
“"¥ygdas3UU0Us d Olidgaesidd UBdgod YGOUUUs @ hd ddd = U
1. HlUsc3alsU EUyUUdossed Y) UoegUUc

¢ oi ) o3 gea3s U0 Uscsstst 3 Oy WlgUseddadd a s 0l
toUecUay silq G$UGUEU$¥’ﬁQQQG®¥p668m@qGU@@UQU@@U@
Usd e63YuiUg daUss@WadllepggUlgsdyfegaatfgUbtraguUldgl
eU UgUY "~ UoeUUe 85U0alUUs oagjaxvxd eyir Uesg 83 Us:
UsUecat 3, Uzt UGgesyY g’(aﬁUq;oe(MJUS aUs d cyeld 0@
UyUecsosva GguaUdevYUrysUWUwWiOEdlbt=s stives &dEBULgebhbYas
Ue UsjyalUdy) ddadsy desyea vr3 64 qaUt 3, eUsi3630Udg Uess o=
GoUjoUlGstL 3.

BeeesYlE’Ofg’;eregs esU U Usd b3jtbeih Ul Oddg o O
U seoyadlBsdailegg U3 UdyUdBcapyilg] Ydigoblbsmzgdag i
UsgYg U Ggeasoe hy ¥v3, U3 9 d adddeelflides() doylicewyss, )~ ad Uidig a
Uc d) sayld) Ug Uligs Uadg " Uy YeegiUd Bdio WijgsWldg U0d Ux:
GoUlGey 8 UmssveeieaoUllsx U U3 UaUaes Usg " Uscs3gillagildead W
GoUdytose UBgdedrd Omﬁgbae;saﬁslfle&@ljffbsg’ g~ el Uklbseyy Unslbdy d
"eg U 90Ueasi3 U sdUUsalafh iged Ujyesyaldsaliciglia) «:
ee3YuUd g UasUs g UidgsUd 95U Ud Ggeoasoe Ay

gU o9Uey;sU0 U gUUeasi3 Ud uUUi U0y d bUGosse aUUdo
Usgd UsUdylGseesgd “~Hyegd oaUs Usd U sasoyd Usg

jeaUdeyasleysd a2alGUU. ¢U oaUey;sU ycegt Udsitigs BYE
g YyeegaUgdg, s3U Uyyeegs UsUbUdealUsd UUec3eaasoa
Usg Yy Ud.

TOUY Ud UsY;aUsU Udd Uy UauUd, 6 “~UaoaUdd oU
dU Uegd U UsuidlUs, U sayoe3UUd UsyeUGU G6Uds ~C
9U0U0GaUge oaUdjaxys e GU0ds U3y Ugsad 3lelcsxwehabae
e 6)Ua 30U aUdeyadUs Uds yebUlGd Udd UsUeyUjydidd
"goaUesoeayd GUjUUdosayd © goaaedUUU0a que;saY "1 hUg

Fgsegasa¥Y, 69 U giYiUsd oaUs s Usyj oUsUd " aeg
igaUesoafh " Uypsb¥Yeass, GUe 6 6ae oaY¥YdU "~ UaaUdd usl
Uds U aUUgad Udd s3aeadd

o

1.023960deUaxU

Uses UaUaess GUds UsUs
g8 Her zogoa gavaada U Qhp
U
g

Pa0 3  Gddée Y’ 88 U8l vlsoci
n,uﬂm&awagmuwmquStu ¥3al g0

jiu ~d o Us hy USediad Wpo Zavel N

¥
g easotwiWysd hae eUUWM
TechneBef Uy UL amw

21



dUy} UaUUs HKHUs U sUyaU8U Uds UGUUdyaU o050 Ud u
} UoegUUs9[62] 6 h3aeg
¢e Uscalyuddled Udao Wpalipgsea U3 Uy seci e6eceslUU&d ¢

ceUUUo a8, & cocgie 6UUzwedmel didai cerydai., a U
30U Ulef¥ 30U lUdleloyeedldBesslJIB cj didsece soedls
¢ GgsUced UsadaU auj Udd aU "~ UeeGlauef (] gty o6
"3 vUs 63 sUsayY GUssecUaU "e6g aUdhystGUz Ud €00y Usl

Y en 5Py I

e 1l i o e

o S e S

A

Asaﬂé—lldrng&EﬁUsoesEyUgs'ﬁaeucehG&éof‘t
geaDunlelBui |l dbbynassygoocild g P Gdwe st wotouddilms

UQIirgnherdabet;lLd/bEUUaaagg’ aUdhysatU eyostlUsay Ud eayiie
y UoeUOUsoellafifdey. G§Us cet 3geker adaks d@daisesoaldip Uy joox
jrUd Gey ¥y Ud uteee bYlUdd f 6g 6 “~UaaUdd e 6} 6il
3U "Uy¥yoUs e€83YuiUd, haU GU "~jUoeUUsaf G} haae. Bs
oUs U  UsUeseliddaUs GeUlRs UgUsiGses GU GUavuUJd
dU¥y) e+ 3 UUoK s Jddyleysal ¢ .Uty G U G Us UgdRT S segs 3Ufy AU elsh
6y disee 85UalUUs 95U 30U Uy UalUdyatlUs " UscsalslU I

i1 dteege eseddalU GUes "~ aUalse Udd Uiwvpeld Udidddogs @wed Ul

Next Sega Ages Classic TofniCotneen d ofloi f eSwddm,ho2D&M@i) e n

https:// www. nintendolife.com/ news/ 2020/ 06/ herzog_zwei _is
22



AKooBdDlUne I1: The BuidodRiageoffigs ®dyWaabswygod Studi od8E, Virgin

geComma&donquemygo as ulﬂ@.ﬂﬁJﬂJlﬂQWesthotouddaMcbt% n
Inter aUcthwebLtlJ b!@@Udf];Uac[ufJ:)G;sec{a;c[dJers Uee3a[ﬂp qu
by

} Uoe U shaskedgi e o Uo U EQGdtlssalm;ea{@ W gUay sdd
Uslisoal 3 €B83YUTYS aUs d " UjUoroe e@63YU¥ii 0WUde

6o99638eaUd aUs e¥cqd.

s Udd Uibpeddd cciediwde sl 8o U

O aUe ~aUad
wi ki peht tapor/fg/ en. wi ki pedi a. org/ wi ki / Dune_1/I
U

2j1disee e8oeddsa

33 dioses 6oedda GU0e ~aUalse Udd Uidgmaldd calfi di@dmgmated) Uas L
ConqguamdThe CoverQper aot,i 8thegsanVest wood Studi os, El ectron
https://store.steampowered. com/ app/ 2229830/ Command_ _Congq

23



Ta 9 YMi croes&tﬁrts e"nstxlumbigq'e%»,gsﬂmw@ eul XgeEmpi.ges
Age)fEmplugsu+UsU Uuds quepeaEUa BguU (Werase o ‘alls ces(® U
) Uoe UUsaefu gGs;ufyse&agUUg’ Ud ngUo ¥ 2.0 UB ¢ U0 dJed(3dzgh) GidllBa

aUdsludoetaUs y 3 U csasUslieh UgHh Q@Q?Q}LUGJU@LQB&J&JQQ

Bo99B83B8¢e908e(d, UUc3gadoo9aed aUs QU;UUSYUSSeperg’l t tiessU

gy deed (ee@@dUH@&w@M@ww j UUastGUsoe U Usoafhssld :
I -

“ '3\ e e LR L 3 LA L ) .;'__/,'. I". RN
Koo BAJeEmpilr®s FEUsocesh Ugn se llls@ Mdsi pBES o f t

¢ Bl iz Eatdrtaammmdﬁl;ﬁcplﬂlﬁze\NarcrlalthelnghaoyssU
UsclWiBUdosoaed ;LtoUsULfJLd)aaLeuJuUGs;ef]esecgUSUUea»eooU
aUs3acURhec G GUde @ edUoriptdps s’ BB YQiexsUs) aUd aUs a U
yeOGU Ud jae BLdao[g’e;sr‘chg’quGegs Uds UtgsUURU4UU 30
Uz Usa,Ualedn VgYeesuug’ Ud G0y UUdo s e ¥R Ry yU oslWe (hislssder
Udeosasgy) odlldy wmujsarpmmsuw Uiee@s d ~ Uy UaaUosi1 3 oaUs |
“¥3y GaUe bUD aﬂaisswsgepsbu&dbldlﬂ@mﬁ;ekn0|féDwott)sAJe G 660G
U eUyal00GU Ud bYGd 25U UMOBAMWUU (td plrdgiBati@Aiama ~ Us c

*$1dtoeee eoeddal GUs “~alUalse Udd Ubpeddde & ygaee of o E mpa U
1980 RGB CIl ass(inc. dGameshttps:// www. classicdosgames. com/ gan
24



1 Quests (F9) Menu (FI0)

Wy

Inventory

500 / ¢
285/ Z‘\b

AeaﬁﬁNUrcraft I 11 : Rgivdy o fUBGBEa&EmcAQ0Rai nment

vU; v U(q eey i dvid Usg Uatusgd aUUY UsdUul Ualblla
Uy OUUdosoaed ;anUUsaei c) hsag ug3UGGGGg3 30 O:
"UsoaUl 3 ey@g; 4 dUgarlhk®ss Uys U3z UsUvxeysyrs Ualhll
f’ xg’AgJasiEmpllrI@ef i reidti |t(u2&DrﬂC9))mma&1CdoanemasCet éectio
(20209AdMy t hoRetg@2@E4ytiUsaU Ud ltsUcjeassae U ecd
3%y B89 UoUbBHaf]v(ng)tzwliBompalh-lyerGei 233L2§3T)eUmpRé|sst(21@,24)
U 9609;G+3 30U UsUbsitliegs Ud GUjUUdosee dadse,
Usd 3yU0d ug3U0URUJUUG Uxs edeUszit 3 bos3sUURTBsG3 s
Uy Ueysegs y3U UsUjoh oaUs Udesegjosaf “~Ulas UsYy
aUs " UaalUUd " Uoescleard.

o v o [¢) , o o o v - ~ o
1.89uUorvy090e U suesh dud uBUojod&a
Lead

B GecUusUlGehd 03fR¢a'1ifﬂ1ﬁetGr3&fﬁ]ea@dﬁ(é@[ﬂJiﬁa3l@e’sﬁsh O
U UsUelUys oaUs Uds Usy Ugsd aUUYaadexs GU) 0Udo
tes oY, GUU "UscesalisU UgUesi Uesg Ualiegd UeGUs3a
g3 UsUeUva GUds edhad, exyBleds AJd Usdle Gilldeds did); U m og
U eeysxvxd, oj3atses Us “~Usec3zalse Byl Wbl alilEgbyas; feeel

i Jdisee esoeddal GUe "~ aUalse Udd UdjesaioldE euldsabsdedr aofstlU
of Chlh'ofls ki pedt aperg/ en. wi kipedia.org/ wiki/Warcraft _
25



e 63 U0Ua 30 g soldqudedwWs gtls 668/0e06z UlegY [e

e e€63Uyars 0'sa~deC[al°J d cjeld_ o U~e
) y sg KU (ﬁbIEISYEEtyUBJIU)M } ale
beasaY a0 UseUy e Oxsl
" U Uds U puetd. YU YoadeaU, d |
oeUUs0h 6) hH3e. 0¥ Gﬁlhg‘uﬁansUUGq
3
a

C(CoD W O

UUs Us Dummumwg oel) g Us dGJeaesUYUJLUsg‘
hdgUed, gos eLngLUdJamJng 1qe a;l;l deeu;ds G a”U:I
UbYaaegas Ud dyiod aUs Uds UUei U(q
d

Q@
SR
®
@
®
o

bUaUstUs sadid Uxs Ueayoecys Uaadal a
Us sa13 " Ujscct xiladywygceg.Uskal allg®aiy vGUsd UaUUYe
Ueee OUU Uesg ¥y Ud “@eg ’049&08&)’7‘3893 UsUjoyd a:
ay,eesrtlbol 3683 0U(d 'yUl‘Js Ue 3 ugseasah Uj sde f g 6aa

G
UsUe stegi. J3UaGUsscU, "1ebaeeUUU "e6g GeUUas
UsUsoaUseysys aUUY Uds UsUyaUl@bjlRdimIdidnigs tndsiegs Usll
UsUatGUssc¥s ;gdaouuﬁmszlwwegUhO;UeebeYquef]s sUdld sUgoc¥:
Usg oahBUegd aUUUseeed e3eedd aUs bUaUaxad Udd ¢

Boarrocks

HOOo/4Ho0o

KooBsUEUsoeoshUg 6 "~ Uscsoslsei. s

O Ude j3eal0d 0 00U uwOu

yies UGey ¥ Uds UesadeaU altj Ud €U Uess "~ UaalU(d,
GUGe oaUs oaU0UUseqUR Uy 8 HRoaUd Usd U Uy UalUqUUg
Uzyy oUsl0d, GUUUsGUsa¥Y, oaU0U0UGUYRWDdy As3Ap3itg e Vs |
GUe aU33Uj;sefh UegeelU 85 U sacoyd Us UaulUgldd e63Y
U salUoeysdd e3UphUqUUg ¢ Uyeglalld hReoaevys UgUL s
seUBe UsjyalU Usg " Uscsslisaei.

gyaad, 29U Uds geaes sadtd Udw rimsmrtUw o ilkepigned) ssnamy
bUOGagUUUs O Holgticio®lw®e sgeablier 'y y e Us y3U ee83Uyas
e UsUs thoplitdeds g Ui dgsed osU Ud tGsUUey d@Gd n@gdde
sourodter )tk UG G Uaaee3UUdg Uds Uosag) hUJUU Haxs Uy
Ulgsy UsUd e sc{ U&eguseuer[sysOg’ Usyy oUsUg U~
"UseRATBoBUdL 9Ugaea~+3U9 Ud Ggoecyesasleysd uUsU
byaleesaUUs GU GgsUece eU0UUbGaE.

26



Uy sl GhHUUy U o090 Uds UjycesUUsUsssae oalUs Usd
7UuYa~Ll£s;dJueaUﬁPaorf]0g]_eUths EcUlaUld j 4 6o UUs UWkssts ade dU s
UsYagld Uy¥ys U 9ey)jegd UGgaUdeyYUrs3 :° Wyoesy ReruddLliedt o
Lead
1 . Boe hd oo earvreUUsosed

¢ ~0OyeiaU Us’aysljﬂsee' QJOIJGGU yeUs ¥d oiJos
besUUes Uscsslisagi Ui eg (HgUIYa,lpealaysd Dy eclbossdilbs ads iU
eUs d GeUlaUl( Usg Use3909qﬁ, sUdLd aUs @69 0
aUs Ue g} 29 aerlells qywewmeHm BUy YyaadaU, UsU Ui GacC

3 uu y

e "UaaUUJd 30 UsUUo¥3ascs
Ud 3 ¢ syl 284830 UyscosU g Usa B U g 3y Ussand)ceaeer,

a U0

Udigs " arveOa8edUd UdaB@ UeUwaWie e vdRBI osdiea ) @mpdy
GUds eUhalsyde e cae U30stUl30§ Usgd puﬁsa§+g € (
jel0lyye3UUd GUsgd cyetdlUU0d e€sU Uaadal sty UGUssce

1.4 s0afh did qoe'a»wsUUeeeg’
ge FTUGYahNaBUelasdyYoUs Uess UsUosiL aUd G6Use UsU
UyeglisYeaesUUdg Ue Uatled Urs 'Us@§§@@339uU¢pMﬂe
Usyasad, Ues Geae f Udd "~ Uyei GUd UyoUGaUd aUs ¢a
UG@OJm&md
g TUGlYplks RUH&MROs Bai Us Usd Uﬁeseaeooﬁg UC
sg U eUyaUuUs Ud bYadd 295U Uds UsyY Ugszd Usg ¥}J o
G0dyjaecddal d gee sadid Ueg bss3UUs Uscssilisai.
¢ G TOuYﬁ%%&a&QdoUm@Ms e UuaUld j;GQUU®U339
UjegloaYeUs Ud UGgseasoe GGDUSUGU 59® JeUiyooslc
Us Ueai UUUS qpuopewwquw&@069 GU; U0Udossaed “~J UoedU
Ud acos9oce lUyh@QMD@QWQm@anEﬂq ugsyeUeEJ "UyeglsY:
U;GSUOGUUGB@fSCBJEEﬂC&de y3 U U@Gweewwaegfég yeGUGd aUds 6]
GgaUdeYasdg GcUlsUaUsoayd j UsaUsoayd.

# G Tl"JuYgé\bleee%er,lqeedU;eguuan‘ct;sUeUUeseee gae eadd
BUjeglioasyYeesUUs U3W&gU9&%G@@U®@MﬂMﬂﬂﬂMmj aUs ~ga
aUsUesgyoalUd, d o3 Ulsoae usU UlGe c3etld, 8s jeyd
UdUy ehaUdaUs.

g TUGYeyUosasUbedid 3oac ecadid) egaoFges UPse UC
gas eadidd eydy “eleUssail 3 alUs 6oceUsoat 3 UUUBEY:
Projleaidiegd GUfeéedcidqgoawdUUareolUs GU UlGge Uy Yie
eUaas3Usoayd U UaUYGUsgd

27



N
C
o

¥} dUsoafh 3 HbUdy @

¢ UshUqUU UgUe "~ UjegleyslUs Us bUlsah dUvy dU
yj309686¢g. BYUp9s02)3YiGe3UUs 69 dUgUasit ulUsd UUcsecasoal
cydlisee 696ia3lUUs, LGUU 30 o0a3Us lddiydy Ueg  lad
A s aye3, 2a3U0Us UsUGey ¥y GUU GgGUeesUUU U UszUy
Ud UdessegjyoalU Usg bs3zUUes Uscecasliosagi ge dUvy dqUsa
Urxs UUcssoat 3 U sacxmt Uswss cdwad 3WjlsUa&Wdr 30" e Us U
2.1 Bosgavivuguwalgs sloagi

ZFUs oUGY3U9eglg¥fhesUUs hHaU UU GgaUeeUUU o602
idesegyoalU aUs Gia3adUadd Ueg bsess3UUs Uscecsasdmgsid ¥d
6 edUsUBaUagisU Udd UGU) ¢ 62 e@digyorod Uda. U dlpresb Y oo
U UsUmasebldpt s
2. UniBnygi ne

isU Uds Usy’ L"Jgs~q Us g QlﬂmUtU;BUUIBGR;SUQng'QJGs&y
Uty Usvyeys3sUd e boBalilp UWswUdigiddy c 8ecyat)) Wy pdhdraasas 3
teUtosUleasi Usloc UByocmlidageagUerilU8Ta@PyBxyw Ulgs d
Uys Gge Uy o&dliUs ooy ® i3 Y80t d) asUs Ud Udesag
"gaal ayd ’aUUuh;Ua;UJgI]Usd)Q/\[UlhydeWBsmiAndraU\/uebG¢e
y8o23 UeeUUstGUsoafni By g bivllemwest OlpgUg " U Udd bosesed
182} UegeUUslicai 9‘7‘3G@#Uw@ge(ﬂ;@mwcguumﬁmgumu;g)ft

¢ U se80e Udd edeUsed bUGadUdaU GU e90 GUsy
j3UagUsmNlly U0dd g cllUes ssdigydtlgARBR@bEGgy Hich
jeed Usg ~ lasmdammilaminlglc d) dirae) G:BUeUaamwsearUM(ggqg
Uaaqaﬁ'a“;0°qg Urs U3U99U9ﬁy1 sike O (Kd ol @ BepX
eng) Weos UaUa ta nll anaa aaogi mateUd g e Us o yrlelnedeelyyi iy o b
L”JelgniveFtesnalearpe(URlPe Us 6 6aa ;e°Uy;U9 2)JUlGoaY,
gydeaed “~eshUqUUJ.

"bUy Yo,oddkl g yqutﬂ;c{oseUJsUUsUsqsysqscuspl@tmjblﬁaqwgﬁyum
custeodn t orimUgoeahasaesUUd yUusU;UedesUUla:U’ﬁf]ald@@q gib Qe
oUogahlWiwdllgUayosdd GUleeyays oaUs Uy3ily v3 ugs'l‘.’J;e

O30 UU GdeU3Usah Ulynllaas Ue & Qalebe edpldile Gltd dUs U
9693RUqUU ~ @g. l’Jtd;seuguye;uUJLﬂUsosUfprue Uh hTteytdhan ofi begl el
aUs Uk AUgy i UUpei Bi®esl) gasoscsi Usevyddlidd plsh aUU
UoecUsy}j atliaU, slidoeid oaUs GUeos3YysU eycy o "G ot ¥
GsUdszseHéé’Jéﬂseﬁ@&e " U al3Ud W dylaie®rgg i M exyu :
Monumeanlt{ 29 C4 )t: Byl (i neRIA0LEY | IKow ¢ BD 1 70 a @plec h
(2024) .

¢ U osobBped ydigacddoelU stuUssse 208U Uds Usy Ugs
ae;vrd Usd UUcsoseayd oUs aOsUeg;oeeyg U UsUetUs
Uy yee3aUUd "~ Uy YoadaU y3U UgyasalUs aUs ~Uj Uovooc

28



N
=
O
P

Os3U Basgoad) Yeysae Lal;rstbé?‘galﬂaersWselderﬂneUgtsoc{ngml)lﬁt
UasUs y3U Giszeacs UjoUaUars "eg ugoaU3U;l3Gg3 d
Udsa U clGlGUescfFOkiig UsUbgolUayoalUd Udd "\Ui} se a0LUAdi oJ}
20202Mi crowodt0 " fh UU "~ o6 I'bEgld BGdeadgFbhl 9fi8b0Yaac
UopUojoadtet ety y e3UUd Ud GUGe 63 oYsrld Udd Use
UjcUarvs UsU;lesegxsd GgUGg OQdntied s, impwEeld ¢y aU
oL Usddde bgegBs Ugs3sUURUJUUG UgU d aUdostdUsi 3 Ud usU
aUs Uy Uorosoee, stsUalU; U l°1l°J eUovyalU yj) 00,

2. Med sGoonrt r o |

GoU tBe Uay o0 d(Velrediifaimitn) s U g U3Uso;‘7‘uﬁsegf)@@l3as@
G;C{GSSG'GGIEthtLHiﬂU UUef] Usd ~sa chasresmcmrthraqgl cpeldh |
U sUyy Us Ud "Ujy Useaei ddld UsaUouts GUess ol DsaU
U edUW ;use(caglg’omeipos)lyftoug/oaUa;saysq U sesoe oajadd
syoﬁdeg’ aUs d “6ag @26afhUdUU Ueg ¥j)o8g U UsUgi
stUsy;aafh UsatufhaUxrs.

s 0 , o~ o .
2 . hexs UUs UsGcG33suU9aG6H

FU y3U bosdUdfeymaigmivai Usi 3 Uds3 CENEREXEREE XA
Asset s" h)eo bosllUsUUasismtiddi o) UlisaY GUescUalU
teslusyYaUUUUg U U@@G(:{)asueleg;em@@@@\édsﬁwtysgtsgu@fl(a\/d:t)(s
a. U O UgUfR Ue oaUGYoaUse o2a30UUasdez®ée; ¥ GUcgd

2. 2JnlilAsysSettor e

¢GUn|AtsysSett8Lﬂ eg UddallalisUlsalUgUse Ao Ui dyg it o, IUa gfi d
29U Udg } e e edd)oddellesti@Ba s YdlUed edd GUds Usy Ugsad
c)jdioses eoedasddth sbbadooalUoayoeyad UsUlisalgUoae
ee3UyaU, UslGlesYGUUUU o) Uligg&s divabs bdigk ¢ oAl bWk a
UgUe Udaégeebesode igaUURUqUY Bdg UOjeddgddepegUtiaegd
U yU; UyU Ud udessgjoalU Ushd eeeoegolUsesid. aUs o Uc
2. Xad

§ geaFab’ jLdbnreMdrketegta ovteg U gUUaUa e95U wusUu
Uoey U veosdshamlyy ¢ j eliqdq GUd 20000 EPgGm nyedsii s Usat 3 ¥ 9 ¥

5Uni ty AslstettpsSit/o/ressetstore.unity.com
"Fabttps://www. fab.com

29



2. DaFont

isU Uds U sascoe Udd
DaFgntes 8 eaesd ~UyycecUs g5
d Ue @6} 90e Gcjedd.

UY aod aaigs U)u; sUasU:guUaef]ug’U 99 (

U
U Ugy UaU Ggeasoe Ug 82

2. Pi4£€Lumen

¢ GosUlsaUgUed clLABdlpe B’ eseddeﬁ 0sU Ud dde:¢
UslGuUusYOdUUU¥Y3s o3 Ulioaal 3 uUGQGUmeeawf]Laegf VEX- X EKE RN
:);Uusaeg’ ioUhOde gdlled ddfllslayd UsoahsUd Uld;U(f]gﬁJudJutgqg
h- vd s UsoahsUd ses‘?‘uvs aLUaUeasUeda;eoong’ ¢UUGaeuqunef]g;s
Uds "~ Uy Uovyoe aUs } 80Uy ¢ 6 97eU)Urscosssslblbd) wugssmg]e.gqamw
eU UssUaU UstGddqUosoae oaUs o9j3e08)3d tGosUlsalUGalU U Us
2 .52 .a vyhelr

¢ UsUUeeUgUd_my/éE#UUJdﬁpsU soseddalU o0sU Ud ude:
GosGusyYOaUUUY 93 UlGsat 3 GUesseclUa¥ys "68g G6)dlses 85
UsUfd Ueg bssUL"Je’Useseuse*. L¢UG3@£UMlg’f];3EIBl$ildld:ﬂJﬂqB(

Uy Uorvpetd UjestteUs Gt UB 5 e fedirgscests o3z UUes Usec3aals

2. Mi Xamo

gaMi x d'bdAfJd oBee UUaUa y3U olUhUe 6 Ud L‘:Ja)itg’ier”ri?s
Us d) véesalBoliy oU. K o aysg3, UyyeUs Ud ugsUURUJUU
skelritgrms o995 U ebadya&Us i
2. o6 yHaven

¢ UsUlsalUgUolPwl lysthdmamed c@seddol 29U (@deax)urese
gydeed v’ethc{UUg’ 'eg G}d:loJSSG'GSV‘edan 29U Ud
bo3aUUcs UoPRebilibappg@s c950 UgPBayl oighoyes elaBm$t#c}'h
Renderfy nugdi f fmaspes or nrmdpmet ad Um’aq:ug'hnmaapxs EU “aUals
L°J;oUOcPLdg’XH(ap/cpmsse’esedQG° osU Uds Uiy L"JmLQU:BLUJsBUdaJls
goosol et eign " UgcaaiWdeis U {36l c b sachelBY G yuUle
2 .MBi r Nerwor ki ng

Os NetworFl«lan@wuwrdem 368286 pepa»aeddels, Uy oUaUa
UsLjJaﬁeseegs Uds Us y"~ Ugs~q y?aUQUats aUsUsgy) o5t 3
s U0i stUdid Usdavldle, UsUUaaUoe UGUlseysys, Ugoe
i 3u08dd " UsaUits GU "~y UoeUUssah 6} Hh3a.

8Da Fomttt:ps:// www. dafont. com

°Pi c Luhmetnpgs: // www. piclumen. com
D ayehAtps:// www. |l ayer . ai

UMi xambt ps:// www. mi xamo. com
2pol yHAveps:// polyhaven. com

30



@ eMi r rNert wo ruk |erUgJa~Uc1 y 3 U U3 ¢ 9 of Ueai meam olitbkbld ,3ii v o U (
GeUusUleysa ¥ d U&Uasosym\l@[ 'BJ]UseﬁLJgds;baLbu)ebIOLﬂ@ﬂslymaeww
G0 8 6ae y3Ud U Uesgd “~UaalUUd lfngcbﬂJsequa)dJaelrLg’Yl
Us g 'Dsaa'ehemst}(ﬂ@\/lverbl;yGUs edeU 3olesid 295U Ug
U etlUcsee U selojgleysrs osoeidUrs eUauslf]gaebJ(e;aqu.aJl
idessegy)oal ﬁUUdU;Ls aUsmUlGuaUaales OGU) esot 3 Ui

ZUgs ’aDoGse Udd, "Migrettoteledy clfjdoeli aolbgy Uds gae " ¢
e O0U3i Ui e UsaUts, afhoy Udd ~eaejegduUnigesybvvdnU
igsUUecUeU~rs 8 g U;yeﬂanJ@Lﬂ]"w&d{g’Lﬂwd@mtaiyﬁyng}dBﬁUaﬂ
Usg U yU; UyU Ud udessgjoalU Ushd Ussh sGUesg UGght
h-vd UasUs UU " UsecsatisU GU;UUdossaed j UoegUUsoai

o .o v
2491 60 Y& eUBO) B aag UUs " Usecsosilisa

TUOyY Ud_ UsyYyeUsU Udd Usy Ugadd Uesg Hawoldp |
U Uz U)Guaisoslaly ycegs "~ JeloesesldUa o290 Ud lUdeseg)
UtGey vy Uds U3 UlsyYUUad oav¥ es¥3 UsUsosaUseysars GUds
Ud oUszyUUs; U Uegg’ Ud s onxCUdrsbl Yy ddysooadb Uf:e
) vyeUUslGet s HUUs "1 hals 99U uUsGusYGUUUU o9y
>»86o090esa13 ~@6g yGegs Ud s UgaUUhUQUdﬂssaelﬁJsUalUJb‘?ﬂ‘i(
U UsUy;o00606i 3.
241Bl endD er

¢eBl e ¥WléUUaUa y3U (Upemakeadieo slailbiodl) U s Udyl
UjysdtisyYaUUUdd U UsUj3oUGaUd o3 Ulsal 3, Us @8 @6ac
833UUa»eannnha‘a’;tii,ucxrﬂsﬁef]dailaenlguq;GGUS ’aafdmxg’bql_u;s ¢ Ua ¥
bl emdosshd g Ue aUdstUY 9u9Uc1LUJrUuth Ui gy dqalUes o

FUe “~aUalse Udd " UyeiaUd UyoUGaUd ) dlseas’ a
Uy slliesyYdUOUUYs esce3Uyars 6g GJdusee 6oeddaUs 0l
UsUloeaYUUsd UsUsoaUseysyrs GUds sU; U;cobjp@cyg)dt sUy
y3rmeshdes bUaUstUs ecadidd oUxvxeUWeacWUdgiady ®dn ¢ Ua v i
242Gi ndp

ToGi rT(GNu magan i quPract g)lfolahme U&J@éﬁleooewssasaaprG pal
Uds U UaUj;oU0GaU aUs U UsUGecUUaUGd ydGoasUsit 3 Usaf
png pagUtega
FUe ' aUalse Udd ’GJMBmugiuUpQUBQUQ’QGLUJGosoU E
u

GodlisyYaUUU~Ys o;(lmlAafbas)e:{esguULBssmesoLermdo[aUs 0dUeg T Uy o
Yo ugera;eaysU U&se’eseddau 29U 6)rvyeUUsoae
UsUu‘Y‘(ﬁlTJa:)tﬂlg‘iar) edldescsegy) oalU fﬂwbonﬁla&{‘?‘lﬁx:su Y4 o000
K 9 ayes, j UoeUUg @oeddal SUO‘X‘UC{ U3Ya~gqu a0
U- huel‘]q aUs 30 eUsrvydUa Us eyoUded Uxs Rl ¥3 ~ 6

BBl enhdtetrps: // www. bl ender . org
Y“Gi mpttps:// www. gimp.org/
31



2501 00Ud Y3603 UseUUslceai

isU Uds UsY Ugasd Ueg " Uscssilissi o) dlios®e sot
Gy dliosee soeddal vd ( a+;sU 2 &l utﬁqug a;eeoos,taUeegquesgue
Urs GgaUdeyUxs, Uys UesadaU sy yYiUrxas Shadérdabd
Usose emeWddd tUdeoscg) shsews pl ssljly eaa®@0d Uss yo
aUs Udd Ueliyssldd WrniShaBdbaspeh 3 ey ay Usg
25 C#

gc#lUasls d oiyosU0 2ot 00U “jeoyNEEUslgeiivBy
sag aUUGeyeosoed ~aUUGH)elUd UMrcUgewdiifa Os@gUsy =4
oUszsaagi Goaa @i, U3U99U9uaeﬂhuesﬁlﬂfu Urlized ool giiidUeseU
U stieUsahUqUU, UuuYaUeUU%UUds opey ngaﬁU@@Us& 9
Ugy yrdidededdoal B@gUUsddesi 300s GU saal a¥Y L°J;
eUs ey dUsa g eacosiUy @ T UWedeseslillydd sWd i g 30 & WDy
NEBU aUsUsgy)oUa G0 us Uueﬂ&flpsa aUsUegyosa¥Y Ggl

ZU(q Ujyei U Us'a@#elj"seeymdtd{ UlvagU ,d doi } s U 9 ot |
aUdi d U BUleda &ds U’ adde B @GﬁlﬁUEirﬁgai[em]Q‘:y’Js@UOse |
UsbGvyeyYUrlGd GUs U amY&ee 8 gay0lgadguldgd leesace
aUdos i Usi 3 sltUssse 05U Uds UsyY Ugad “"e6ai a60Y¥Y3 ¢

25. 3hader Lab

ToShadertJlaadbde&m uuLU; 990} Uue@hge}bldlg’rzslE(ryglsnyeuufqg ;
e’eGBLUJg‘IG;GGUUUS Uss Wij¥hd” eag’UeUal@(ﬂia@tham;eis e U udd

UsUsoUsesylbovba gy oUa vd U3 U esvielllims@ Wd dicldisa UaaU UB3gi
o3 UG58 bYdadilicyp Uy y a3 U0Ud Ud udesasgyoal ;00U

26s85 Y bedddqUsayY UjoUaUalU

BysdeyaU "~Jeo)¥YeeUUU G;qﬁgae'esedQQUg vye e U0
Uy oUaUaU "e6g GgsybUaaUs "e8seUsay aUd uUsUlusaUlal
2. ©Or BHw

. ¢oeDraiwd eoU UGUyeeoe GeUlUaUddd okslUoldUelecriinamsU
sU)y¥ycedtd Uddudyg Gld)(ULlDJG@dBﬁE»QﬁEﬁS Bgadraivdidd ®lWosd " Uy C
ot s, d dU eUslbshoses iq Gg3sybUalU oaUdeystUsay aUd

2.7 EFi3asyd(d

ZUs "~ Uy h3 aUlGYaUse ;GgusquQGos U0 bpUGsaY

-

Usse 8oeddalU osU Uds U3z Y sU@esidd dlbelys bl Usliay 90b ca ®

Bhttps://www. drawio.com

32



316803 UegeUU
G
¥

33



o

v =~ 0 . ~ o v ~ o ~ 0 -
SFEcUUsUeRrhdlLeedbdc Ul ppPadqUUs Uag:
Udd AGU) egoed
ge ~Uyhs oaUlGYaUsa UjsglioPes0dedaddhligs dids aJf ad dAJWit
oaUs jeed " Uscssilssi AHOGe oaUs U U a Uute UjesUUal
aUUdoejaU aUs d bUGsese UUgURUQUU Uesg "~ Uscsoslosai
GgssGUL 60d ZUds gBa cd) oyl &) " a8lgyUes g o0aUd Uesg GgaU
GoUtsaUGaU Gistlddd y¥yd Uds oi ) 90 aBxms ydidd W Ul
dq dUgUUsoe GWmUled,Usdbes GasalU UsUeagy Gt 3Us Us3s ahf
UaadaU altj Udd Usg "~ UaalUd. ¢6 aUlGYaUse sasoady L
UGdUjecgoed, hH 6g "UyeglosayYesasUUs 8s bUGseayd GecUU
GgUdeyUvys, Ud utsUecUaystdd U seesszxvyzalUd, Ud usal
UoUcUa)sdd e3eedd zyGU U Ud GUUUsUse DgUe Us
e U0Usi GcUUsUlesgi oaUs gas Una 3qﬁfqg’eu‘7‘euu.h°x13g’ “alhs  Uds
Ggssasoae aUsUsgyoaU Usg " Uscecssilsci.
3.7aUdoae ) aU

ge Uy h3o0WBGwiEdlUgo @ealleseal mar atRFPyUo

UstisafhUU; U GUdby agteraABUbBgW@ide Uxvy3s ~Usc3slsl 3
’;UosUUseHjeuBlpﬁp@@.U;sﬁﬁlsjt‘.fﬁdﬂ'iﬂ,o ogUdBeyY aUs -~ Uy
Uy UsUdyasce3UlgdUdie GUOsoe dqdicjags o.9¢d aul;lasUUUueu‘Ytkg’U;l
"UsGesslsasi, Y, U e,l]eﬁt’i}"oa"'aoﬂUg{ﬂ&dg’ud)egUdse+ } @
"1 ebsan odpow,nlﬁgaUua,laeeYuqO sUyy e3U00d Ud 0¢386 o sUmees 3Uh i
UsUUaUaUUs GU g secosiVind ows gﬁsuﬁwg{nmsdﬂ@uﬂuﬂmwi@
aUs ~ ado @&yeadldidlgr.a 0l UelpDaxaeanun’aLﬂl,;yGUS Ud dgs
ﬂgasﬁﬁldbselljsylhudQuucﬁﬂUamca Wl U eylr lUsoaUgUoepgealppiii 31U
eU Ueece HogewsWelld

3.0} Gédsesi gn

¢ bos3lUUc UscshiiojlLéemtpfscie afp@gpcOUUs U [ |
G Uc agezlhoseg PBe dg de |} @ d® e e¥ g odllelllbs o hdosllg e bode ff dUa
aUs Ud €6y e Urs ajg’:)qu@xauslmmldu;sljg:‘?‘d;ljsUUsayg '
Usg "~ Uscssilissi. ¢a8 "~ Uscesats h ¥y 1 Ul BWdmerndlld O
Uuueg ’aJet;-FR‘E)Sisugs3ugY633UUg’ Ud GUy UU0dosese tUsUcUa
"eoalUesoee U}y YOd aU ;UosUUeaf] G} h3a.

Bs lg3U0UpUqUUYg oUgamepleagy yedoc dc Udabdaa o UL
Uy Uatl0duiddadalial Ggéaaibgadhps, syovavid Udd
g elUeBel 3 gﬂq@“é@éﬂmqawﬂesaug aUs G0949°shg hovs
G0y UUs UU( aEGgssw LogY. U By UsgU ~ aheabUvti3dl oo Ullegdsallaliad G Uy |
30U UsU UiGaUs Us qyegfjuw@muww;gUU$oUSGW3gse’39L°Jo gy a U
aUs 3U ¢ 90)ccalizs YLﬂdﬁleﬂJ;adJﬂDuJLcquhGe Uss yaUoecse Usg
"Uscgwamd, HOGes UlGey Y Usgd ~ UaoRklodjLessih ¢ WEd ) dg U
UUgUhégezdUcce Uie ~UsaUiL3, 65 68 6aes GgalUyasas!
"y UoeUUsafh cyhs3e, eU Uss oa¥YdU 'anuq 30U UayocU:
eU Usgd g hees 6gd ~UaalUUd U egealUstlUsayY eylr U

34



3.2.1 wUGsoayd OWlbaseaslbdl szedic Us s le 3

") 93 Ud s UyeglalUlq GUSJSUS[3, jet 3 aUsUs
ProLeadUaf dUsGEUUsBGUGdssGUsi 3 bUGssayd y33asl
) dioecae UsalmilBalbllee e y 3 U GUU U ReUsU aU0GYaUsU. Bsos |
0gooa) ez 3cscacleph BAecd»aha®is.

BsUpRU4dEE@gYse3UUs fhRaU UU usUeaysUY UsUsosalUacl
aUsUegyoeia3a UsUhRd Ueg ofhteecsg Usg exPgdUEgaedl sj
ee3yYulUd, UU oaUeysU oaUs a@5>s hies TYdU 63U0URUqU
Ug3sUURUQUUY oUs | Aoaksd UdisyedldUeg U) Uedsraad @ia isUY
YooalUd 63U0URUQUUOG ollsg & U0 UsskeY o asasolledd e

z83YW0dgUUagi 3 y3U bBUGsah Ui 6 83U0URUQUUG oaUs
UayoeUs 6 “~UaaUdd, Bos cesvYatdgdcecntdase &yYeg dai 3 Wl
g eUeysasd oaUs UGgeelUUspeseT¥d0 setl¥abBydUfigobgpas
stiseUeUxs h ¥vd, UsUcsoc h( ebUacsi Ubdhlkl] s aead &£ ofys Usalbs i
6 ealg aUdejassgally fGideibyrpb@&lp® Udd "~ Uscsoliogi

A3 Usayascs UUs,owip 1 afs 6y apliizeddslg d o E yaUQesUsU euq
UstiatUs @ "~ UaaUdd 1} e6,d elhdle jea ¢ el Uid Ul O3 ye)easUral
UsUUaylicgs. ¢ y33e89U0 Udd UsUesaed U " e (Ueeluail yUele
s caeg & dqUiyetg yveUGU Ud jee Usg. ¢ Gidd aUs
U Uds U’ o eellbse yBadd ¢ sasdyjltclj djjeddddiUs 3 U Us Uaddai 3
Gdgsdead g dU g suUa3zUs a UaaUdd

Fge Uy sUisellyyd e 3 UUs UG&s3eUgfeesceesUecaayYuld UaU
aUeb¥Ysags gyUeoUd C(ge Uyslieyyd ’0;9&08[)‘?‘3393 ¢
aUdit d aUs U(q usUUe;o[uo[(fuagr:)raa)J@lijrtsyBl¢3 dgeadesdbav e
eYacd. Bs Gge Upsileyyd aUdesjaeegs Ud UUsassoae ¥z«
"Uscsolosci.

TUe bW UUasi 3 GUUUseayd (33Uf]UdUUg’ g Ues edUU
bUGopygiceyd Usg “~"UaalUd. zyar U¥3s oaUdjyars g 6l
ee3yYlurva, d UosUcUayold "hyrs oaUs d Usaidegtlid Udd

TUUUGoaUgecobBdFatWwilUs d uUsUlsoaUGaU uU.de®z:lg)aolbdd
Us eadUUUaUUs GUs oy ade b Uldp Uchydd s0&g TGgoedlal s
aUat d 6} oleyslUd 8apgoU0p&heegdygla0UU3 Yarlid ~Hy) ¥vs
GoUdyGoealyy alW(Wigealogse GUs3 6Yy Ud oaUs ecudoUa GU0d
GUssecUaxys GUd byYlad Ueg Uaa U(q.

Uy e h3dod UsdaiwgwslUs GUd utusUusaUGaU “~ Uy Uoroe
“eg “UyyecUUUs eyar eUUYaadaxa’;'Ldangiqusf] Begs3 c6
UsUvydideaUUs yYeUGU GUe3s yaUoce Ueg “~Uasald oaUs &

bhiydseUUasi 3 Ustusafh Ui @ 63U0UhUqUUg aUs UsUs-’
"eg U UsUesi 3UUs 95U Uds aUUUGaUge aUdjyaxs aUs (
aUs UsUs ase3UUs U GgooaUsajoseysU GdeUaU Usg 6¥Yy

Fgeoosoeas)gpW8Us d uUsUlsaUGaU eyly Udd 6 asal
"hy¥s, U el 130Udg "eufhUqUUd "6g 3 80UadU03U0Us ¢
"hy¥3 U gUUaUa dUcgUasi td edeUssteh aUU "Uscec3adi:
YyeOUGU Uds e6see3eesoe Usy¥Y Ugsd U Ud GU); UUsxUsocr

35



w
N

2 jAeqfplied d
g'eeOuYaUse UgUfR "~ Uypsoy3YilUs Uss Ujyh 6 U

"Womsznwai®a U Uds 63 de oaU j y y

i . J3Usiega3UUs9ga

ge@@eMy@Bgees

i aUs UsUcUay

R3S
O WO w C!Q -
G B  CCe O e
-
)
(e
(@]
—
(O]
Co
joX
(O]
Cco
(2]
= w
O
C\'® Co C«

N

0 Uelegt 3ddmUite e UU U
sg "e83Ussessi. zU
aUs @59 ugsUUhUdU
be
9

Y Co O L«
PO MR - T O

Co

' ge eaa) UVl u:igy ay He

sm@qmeeuug Ue 3

hs Ue uUsza

sayo2683U00s. Wyos
} Uo
9

N S— C§
«

@
®
©

Co
co
® e

«Q

[@]

Q-

<

E

&

S

y3Ud "~ UasaUdd °
’ b;oueesUU

®
WwY e Q<
G CcQ g o Q w w
QO QO w4
QL CGw @ 2

Lo QW

C@

QOO

o9

w O
Cm
(03] w\n E‘\Q—(gk{

CoX> §(Coo‘% CQ, C(C°ES «Q« C(Q“{ Co
dia

9 UGCQUL 3 de U,
g

@
N

-
Ccewo
A
S

SGACPRT R O W
w

<

~< e
< C T
6y,
S
o C6o®
cc @@
(O]
_C\
G 2,
Co w

~<
C:Q"Q.ﬁq\{ (0}
6 w

Coc™ Cc® ®©

o o
w
Com ™ B

CO“-Co P~ 00 OGS ®
Ce

C =

@)

&

&

&t

&,

AW R Co® O D Co

CH AL OO qw g

We gy we A

igaddglg0U0Weg ~Y3xr U eo9
de "h Ue 1 xydUoB@E Uss&s
e ¥ 9 1mmwmg/auwum

[

U Ue oa¥3Us C

W 4P T O CO
(e

0
X w
[t
. &(
Ch
s~ 98
C:@ e
Yy
w &

(e
=" €
@ ©
=
8
&8
[¢)]
Co
(O]
™
@®

g

&0uﬂ3@hﬁb

eUd@eyUMf
gy asUs

e & g
C
O
w

CCa vw
RV wQ Cw C®

Ce
Vo
Vo «d«w o

Sl e = N &) C;C:C(Coq:"
D C((.D w
LR g O Do

RXDCCQ Cow O
Cow O CcCe
G2 4 D0Q ™ o
O O YW C

VOO CCON~ @ 3 C® O T
O

g o@@
S0 C™ WO

B Chm © Cw CQ O
© e

&P g @

w Co@
(&)

N 5‘ ™ e§ C°
e @

2

QOO CO SCCoCC Co
Q@
(O]
(]
<
w
=
Lo
(ex)
)
&
(7Y

Wy O Coo

(]

50ey3a6g0,
> U " @3 o
Udq, 8'84
d
9

Q"

C
C:J:
)

C

= (@ Co

Co 1 C¢
LD‘(.D QQ_
w

(@]
(o) ~«
g( el C‘C‘
Cco
C« C ()

o, 8
(@ [
o o

o’) Q
@

(O]
Co

(

=
fol
«,

C

3

(@] -{ (¢)] @ (@ (0] (@)
\C°Co
‘B
@
© Ce
CoagCm
Ce o

QSO @
C(Co Co 2+
Q-

Cw G ©
Co O C

O Co .
Q, C

d

-
aYUry eyjed Udd edhsdd 'y
" o colyyesslb ¢ Edsdaklelsl * UaosUdd ycU

36

W CCoew
Co* O
CO0 &

=
T



[

eUoydgastdd oUs UGeaoajgaldd sUpyg e30lilbgg aodey UsdgUs
"Uy UU0eydad Ueg 6t y3eg Usg UsGc3oloagi
ToUaseapPUgoore usU Uilges UGheltdieligddg Us Uscat 3 aUs
aUdjars GUsB Udmumolldqsesoe esUd 63URUJUUY, UedUs
GUescUalU Udd GUd 2ylG#de 1adPoGEOhdg@Bd s d UaUU
aUUdoeyaU Uv¥r3s egae3Yurs UaUU Uxs oaUdjyaxrs, UelGUsas
93 UlGssae UsU UlGe. OUGmaU BoUdwalile UG sUasUd &y df y Gid
e UUs ah BUajfipesti¥g U sayoUUUs Us UsUatUessce o
y UsUU “"Yas eU U;sU0U;h o290 g 6liUseszi UUUs GUga
63UAUqUU Ues g esulstdéyYagoappsde, (8L UVUPyilmeBBd, d
GUe3 66¥y3 Ud, U UsUUa Uds U sasoe Udd ee3YiuUd, =
U sasoe Udd UsUseaed oaUs Uyacsed U UpstUU; K oasa
e U0UDBUa ya qU eseaslmicl. |  Wsddddip Uge Ual0sryg Us Uy oe U
GgsUURUJUU Us UaulUgldd ees3yYliuxys, URUU U0 y3U oU:
"8g U sdgeUa 30U Uoesy YuUs ofe; 8lldqadediddibdygied » U
U seasoe Usg U sdgedqUsi ;jed oaU0UUGeaUge oaUdjasg
) eWMbdla "~ UyeglisYesealUUs HRalUd ecoUbss Bdy Us o W Ggige £ »
B "UaaUdd U sayoUs Us oaUeyss "6g U edgebtd aUszbc
700 sayfep Uigp i Gelbs g U slbestisliizsasei UUUs Us Ual ¥ oa
Ujys8U0U;  oea9a € 63 U0Ua 30 Uesgyt GUs U043 s citbaliestells
Us ecdliGe @B ag¢g3 Uy e Us GdeUas g g esuUsaszi UUUSs

3.2.3 ¢Ucssoyd YyelisasUoy Uliyd
¢

BProjlLece oo lWgBhaoyr®HY WHi,o(e&U ¢ @
GgsUce ofhUca ’Useseueei, aUess3 @°
YoasaUasd. ¢ Ujpslilos JoU
"8agol 3ext)a;Uael‘.’slﬂ;0 cegiigygs qd slbsUvieegllis
bysUs g bUGsah o
y i Uge @Mpus@sﬁl
L 3
U

(&)
(O}

<« oCwow- 0o o o

h
o
g,

ol
Q¢
C«

Uz adrxe U0L

o

U h Ues Goc

o -
¢ o, \Co%o

O o

=3

3 C

Cow C

sU Uesg " Uscecsoslosai.
B 6dpo ha 3r Ubdll el ¥ Goedy vei & w

9 xuagUyaqéU eu;geoaeyLBed,l s&ayoeuiq
"UaalUd 30U yee‘?U,tsUQuUuueeUengeeaug;xs&éJéJ‘
ixs oaUs Uds "UyUescaciddidd Udd U3~y
3‘m'0g3~ctg’, ieoesced oUs UaUyaUu
Ueg;V\bsnajfpwsh (Wdseadls o0e UgUe Ugdgo
Ug
o

o Gl
c©
Cothc @
Q@ o @ Ce

@
QP O
S m
o
™
&
~+
=

SQ 0 9O QP Cie & ¢

w @ S
(a2)
cCQ
o
@

U Us ¥y’  Uga ®RJ Shep sUB0re’ eUisc;usgsetbsUUsf]
aUd Uxys asoslteadles U'ed) ¥ Ue»yd
g Y4 ’adeu;eaeooeg G 9 e’eaUg’ Ua
3'511?9503 io.eet GO U I ®gy) Wy aiﬁﬁ@a:wz@f;fs Udo UslU s6 b 3ah

'euquf] Udd ecosoedége Uad UnesUUd
U&@@GiSUUB Sehsadoeacu:iaausu_@u Uds goae eadéthafdpedUpied

-

UGeyeia Uds 6 Usee U hueuq ga99ol 3 eUe Udy .

¢ya~eg’uguxagpge U@beet;aadsg’UU(Us 8 "jeux’ 98
i aU¢Wiewddows 6 6aed U 8UUaUa Ues U saalUstUsafh ~ Uy

37

‘C(QCOCD@,C(H_“—CDQJQCDCD\(WO"
@
Co

Qo
©
®
o
C
o

awam\qc‘” Co ©a _,
@

Cce3 ™% O
{gw‘ax AN

C
®
(e0]
C
Ce
C
@
@®



3.\3sRrojLead
FUes "~ Uyh3 osU0lGYalUse Uy} e gPiroovieelil 4 deGg:iJ@a)@ami

CJuU;seoeg’ y¥d Uds eaaesaefe vdig @ addg’ ussu}:UyLUs; deliyd i
G'QGUV'U;SO;YUGQS Usd bUahJenyngt‘JUﬂJU‘b‘ﬁ‘UthgUngUl
ioUoy UeevyUxa UasUs qvg'Ueae aUs Usssocaaambmxail
UsOgeeaisesgug L”JC[S”SVUU”Usf]d_U”q_ ngig’ UsadaU aty) UG
UadyUUy soed Uj 6o UUs UdlygdeaUis¥eeUdd d4 gas  cadidd
3.3.1 Tiyosae zUsai
g8 Uosvoy UselU Uesg oijoeg eUsei U eUg t3U0s Ud |
e 000UbYGUsd 8 g yeai Usgas U h Usd U sscsoyd Usg
aUUYAGUUGd “~eoeeodlidd yjed Usd U seyjyegd aUsUsgy ¢

v

/
— Kipio Meval

— PuBpio=ig (Options) -

Menu Button

Selected? Enter Multiplayer Flow

— Credits -«

L Asset Attribution -«

Exit Application
o Yo WeegdyYoy UeelU jeed. Tijpse zUsgi.

3. Ma2 chmalls ngdesscgyoalU mpreUUaasg

¢ jymatchmalljagy YGUs Ud uGsUlsaUGaU eyly U0Udd
aUsUsgjoal “seats  ~Ube)tsfa @y UE ryeda bywagyo hd |
ZUd J e U(scghoﬂéxesuuﬂqugo Uds UgdUsUaU 95U Uds |
GgeeUUyce3UU0d "~ UaaUUd " Uy Ueysegs GU oUd&aliUGds C

38



Ueg " Uscsostlisgi. ¢ jcee easoaadjt3UUU0s ¢
Usg 9t })96g " Usec3slusat

D
i L )]
- o
cQ
Co O

Q Co
«o O

3 W

ElgaywyT) oTn gknvr Tou

Multiplayer Matchmaking

Multiplayer = = .
Matchmaking EmoTpogn ato Kipio Mevou
A
. ZUvGEon o
Anuioupyia AwpdTio/Lobby
Awpariou/Lobby we Client
wg Host
Eigaywyn ovopaTog
LAN based Anuoupyia
Game o Gied8uvan IP,

Ty

MpoomaBaa
ZivBeong

Elgaywyr ovoparog Eigaywyr) ovopatog

Eigaywyn 1P

Mpoomasaa
Anpioupyiac

&

@s Yo 2MatUc hmaki ng.

Lobby/Awpdmo

39



Q¢ hostBnuioupyog i Q¢ clientfmeAdmng
Lobby/Awpdmo

Eipai Etoipoc;

Lobby/Awpdmo

Eipo Etoipoc;

EmaTpogn aTo
Kuipio Mevod o EmaTpoen oTo
Eivol 0Ao1 Klpio Mevou Tov host
ol ouvﬁa:ﬁauwol MoiKTeg
EToIpOL;
Ekkivnon
Magvidiod
MNan
Enter Load Game Flow
qosYo;&]cp&’?Oo“UsellBaﬁJb.by
3.Fi3sU Aee YUscsoliosagi

¢ oi3 o0 jyee Usg "~ UscsoliodirojLémih ylids iU0dgo o
sasoaad)t 3U0UU0Umatchiodlisefaicd) ss ~UasUU( Ogﬁy;e g 3 (
Ud aead Udd UsUeyUydadd. ¢ jee UgUe U eUg’ L 3Us
Usg ' Usc®eli®elalUUs e bUl@ahgoeplhcddyadesbegpo s
U0y eU0Usleai .

FTuuy Uds L:’JG”GGUG GUQsV 9t s U ;ee,ser;vtbou;UlUJca;se
0’sa~UosyLB 86y G YYoslbdz slisei oaUdid aUs @ U’ U;UoquGg’
"Usa UL 3 EUg[ Ggg,ye@léwswy;q;swcsys@euBllﬁweyss’es Ueg
udsseg;o@augg aUos U;Ggeg,’eLbeUandlLbULesUaU]gusLBegg’ LLB;ges
h1egd aUs UU GUesecUaU Uesg " UysbYaeoassaUasd GU ]

4 0



Ou e . —— °U AL 4 7 m

n_.vh.oU - rwrg o ) g,l... wa

o3 m g.gGou,UoU”w

o3> L) o) =N o) oS

(@) ™ (¢2] ) Iq,m
™ °3 o,

S m, N 9@ © e w

. D ) oD o
- L) ) w
o %oU owg ® T o @ 3
Q

® ﬂssqgep

® h,MWG o D L
Tos<C D °Te gemor o
onoSG $|.”UGQGGG|Q.
LR D S o SgGMUESGoU
=) : D g oas oo
vaUnU vusrgmwmeulr,ﬂooelrlj
@Uoh GgY@b@gst
oo O hmo =) b
@009790@@9& 9w
®oq O Spogo ©D
©Cop 2D DD g0 +o
. ,OWUHUOQSMW.S D D +1D
® 0D @0 0D eTDT gD P
TODOD= 00 5 >r D O
D ong o >0 TomeOT
DO T D5 T b GWU

DD T 0wDD oD ;oS Do O

NOD O wDT o m O oy
®oS O © T T m oo b

DD D @ . D D).

oS . 5D MHS woD S o5D b

41



Eigaywyn atn por Tou
Kipiow MargviGiod

MpocTolpaTic Server yia
TOV ¥GpTn ToU TraiKvIBiou
KOl CUYYpoVIaUO; Server

b

ApYIKOTToInan Aopwy
AsGopéviv Mangnidiol

ApyIKoToinan Kéouou

MagviGiol

ExTEAEOn Porc
Margwidiol (Loop)

EmzEepyaaia Eigodou

Han

AdyeTal
EVTOMEC

Hai

v

Interrupt Tnv TpExouTa
vEpyEID

Resources

h

| Combat Resolution I

‘Eheyxoc WinfLose

‘—

Update Game State & ©

Han

Téhoc MapTiGag

P Yo J40kiciUsd]) Usas 3 5 U 9 6

4 2



3.3.4 KFgsdealUd ?asadd aUs 60U0U0Ud

Bs gsdeaug 3aadd aUs eUUUJd aUdejyaesegs Uss U
GUBrolemWs UsayoeeaUUs oU0UY Ud ts¥)aUsU Udd oi
UsUYGGesUUs GUe3s bUGossah by Ahee aUsUsgyoald aUs |

qd GgsdeaUd weUUUd ejase3UUs oUoe3hU0 UU e
UsUey Uy diidd 299U egaU e6e¥YiU. ¢yUssU oUo0es3hUU " 0y
(Headqguarlbdedr see YiiUd e Uds esaUsedUae Uy UaUdue
“"adyei30Us a¥Y¥ 69U U h Usd GgsdealUd UgUyd, Us "I

j3UatUeesclU, @9 GgsadeaUlUd 3aadd GeUUaeeaUUs ¢!l
U sUgoe¥Y3UUUs UaUU eyly Udd oaU0UUGUyeiGed Uesg oaU
Uy Yieddd © U 66t jdided Udd U fUdAds eUU0GPglEs ¥ig-e
UayoecesUUs UsUjoaitd a2UUY Ud UlUs¥YyoaUsU Usg Us G 39l

"Eheyyog Defeat
Condition

‘Exa maparnBei
n opdda pou;

"Exal KaragTpagE 1o KTipIo
nyeoiogheadquarters mg opadag
pou;

- B 'O (|
o Kipia Por} X

Margwidiol
Nu{

Téhog NapTiGac

Emarpogr;
Hai

End Server Game

Session Hai

EmoTpoprn ato
Kipio MevoU

po Yo WEEaUdeaUd eU00UJ.

4 3



‘Eheyxoc Win
Condition
= = O
o Kipia Por] X
Margwviio

Mar
Nu{

Téhog NapriGag

Emarpogn;
Hai
Eiual o host;

EmaTpogn ato
Kupio Mevou

Exe mopaitnBsi n
QvtiTTain opdda amo TN
TTapTida;

¥EI KOTOOTROaQE TO KTHpIO
nyegiag/headquarters Tng
QVTITTaAng opasag

End Server Game

Session Har

po Yo eEgaldeaUd saadd

= o ee v oo o o
3.4 UUxsWa sBfadJBideUUl d

ZUd Giocyesad dUxjyaU Uxs bez3UUes UseaslstL3s, d
dUeUasit0d GUsscUaU Udd #@s dadaeddide cls 000 UY g
h- eg @ dUUUed "~ Uy UeysUs "~ UddqUseafhd U sliyalUdd, UL
U eUyal0tecU d 6 Usoee GecUGaUld 30 U d) ¢gxme&plUxg UG
Ud 3 ee Usgy 'vWs B ostifiodeeilas UUUs GUd GeUUsoae bsbasc
ddeUae UsUlGe) ¥Yd 389 & dldix sail@W s fhdidd ubwWe hy Grad
Udd Ue 6 imfmeed) s dUa(g UaaUd GUes4q 1arflileys Glhesgy ~ Ubsls, 3 sdu o
GgsUaUssed dUsUl8aegaoatddidebey, UesoayY U gUUaUa
"6g U dqyUYesUs Ud GUGesUsU Uxs oaUshsars, Usdg Us!l
UaadaU atyj Ulled Usg U Us Uy sbYaaa 3

4 4



3.4.1 UUegUUso0e aUs B Usse ¢UgURUqUU

FUs Uaused Uvxs Useasilist s 0GUjUUdossaed ~j Uocs
"@o99aaUd dUegUUsesayd "~ eUooallUsd, f ¥vd stUsy saY
ahlleeas, aUdi d aUs GU3sY; sU U stUdes@®Belds 3 UG, UG
G 660G UjeglioYeesUUs 69 ee3YuilUd, UU oaUeysU, @
GdgebyYoaoae3sUUdg GUd UdessgyoaU Ushdg UsUosyjyaliscea
U s8Udeesssosed GUszUUGaUdeUGgteUsefioblatley; UDatediiUf.
o3v0Uyd GUs R¥ &, UUled3 oliveC aenmaén@ia n ¢)@lepr @mmmander
Wa r h a ™nQe, rODDaOwm fWa,rSt a r ,CSrt adf/at rEmplart\MaraU@r i gWayala Udu d
"JellyyUs Ugadeysad UaUgdUjaU GUes GeUlUsUGeh UUC

ZUs “~aUatse Usg Uy hsUced boBUdaUdoeaadedi (U
(s ci efnicegt S chih , eU Uds UyegliaU Usdjt 93¥3 e63Y
GegUeg;sﬁUsets UjyevYUxys eY¥Yedd. ¢ UjesUUsaUszsace
bUlGlase3aUUs GU egUUUaasayd oUUUGaUgyd, tagy AiUU:
Uszstci aa0ddgddliacdqs Usfhd bsesQeUssaGi sUs Ulc3zca
glgoaUsyseysd dUesUUsdid)lil dmdoe L el dtds esébidseg
e’Usae*eUsu L'ég’q:]oxqu Udd U@@gs'xlﬂ@(s:f]wtﬁiwwg, 0 Wals g Ua
y 3 U Uy sbYaaes GU;UUdosoaed j UoeUUso86i G6J A3ag
U eUUaUa bUGssah Uy UalUdy stiUsah

dd "1t Usg e U
) 3U'U;auUUUU

EU U3z UadU

(e
Y—

. ZcDU auﬁq "YUaoa U(d
£ " U
3

Udd
"3 UoeUUsoBi 6}
"Uscssltisei. mUs
1 hae Ueg doyUd

U
"ge’ g¥ J 36U 90 s630( dis e
U sbay 830Ud Uds 3y ao¢3 dU “Usdgdd alls
dd Usg "UaalUd oaUdsaU
ejalisee UPideedatia Uy Bdgdid
sed Gga'U;sue;Yg’ U )
U
9

C

c

D

&
&

&(

C

<«

o w oS

83 oflca Ueg “"Usc3oal .
yWisiveyed U ed) 08U U e¥amaieas U gl
Uz yecUs U soeaUstUssayY UstddqU ‘
0d o Us ﬁUHﬁ@;O@»lﬁq&aﬁlﬁﬁ]@@Qe*ﬁ;Us&l "G B
’ ys3U " hy
5 ghs3a, €

M CCC™m Co
N ch(q) CO
P CROE C(E
Q@ e a

&
(0]
c
o
(O}

“UyvyaUsod “yszx U

U f )
dp3U d'6e dJjgalies, jUndl Wogwdfeie g o U
g

C
Ce

Q CoT CCd X W
(o
O‘Qﬂ-<

Co M
PG

q B3UsUeU~v¥s
ctslBihrapeded 6 sgBdsg &gsdegd) oosah
BUedy3)Uehdey GeUlGaUbe Ua

edo@y@ddUsemy d’ Gd@mﬁﬂﬁ
esumUWGqum d§ga UplobBfhUeo BB
’U;egusYeUs Us @ Usa

(&3] (a3
@ o C
5‘\{ Co

aga&‘dUeag’U d
Usoe oaUs B
Us " Uscsa
2)JUlGsessed U’
Bee g3 YU®J U
Jy OUUs 1 U0 @E,d cddB kLo

4

E 7
€6(Q Uegob
9

U

U

d
3o’f;Uu 9@»@@@@‘ & @3 U@Ueu;wg‘?‘UL

-

defj:JUx&g’e Ugeyadiee gy ehYo Uss eY helD U ¢ ¥
45



UUsoayd oU0Udoeyalg, 0" U
Usee “~UeayUU saUs Ues U a”
9

» w

a dqUosoe 906) ) 8

U 9
Ud dUeUUsose 0
3bif¥dy e3UhUJUU e 3
0 od tgaU0RUqUyd Udd. B U
d

o Co

3 U 00U

(]

C

ok

o,

C«

<

C
Ca

GU dylidUs UosrvjalUs YeUGU RHUs
hedeU, oaUdit d aUs 3U UsUsaqii G J
aUs Ussage o0Us g staci U yyssslysdU st A eliggdo, @ Cha'jvade ~ Ue
dgsU 1 d s U f y ) ae

c

G

O C
Cod CC@®
_<
C 9
& - O
Cc@ w2 @
Qo (e
Co

Y Ce CoCoCcO O
E®o "C
P LR OQ
o w
o © Co ~

CiC Co
Cc@ 0o« Co °
Q@

SO O SR Y OO O
® w (D

WAL B Co W
Ry 4P O OO

9
X

R w o C® E‘("
(O]
o
8‘9
5(
(O]

O W CSY ®

®

o
Con &%
O} C('Q"LD

j16oaUUaUsssaed U(

ealU Gis3dU0Ud UOGUWPiegges d doo83 6@
sgjoalU aUs U(q ¢
d " od)ela
¢ UOgsi’

w
w01
o

o
& C
¢
)
C
@ o

o,
* o
XM C
Y @
o
w C
‘GNQQQ
Co
o O
Co

S Sonlianlin!
Co

CP g @

Q\C(

o
GG)@C(

(O]
C

TCQ QT T
(Coqm
w
o
(Fo)
S =
(52}
<
8
()

POoOCD P WA Q.0

& o= co

QN GO Co™ Ce
w

F 40 00 CSa o

E°coq@ 4 C*+ o
(gm CoCo®

O ® COC;COO

Cy &«

o
VT

a

wCoQC(m@wq’H—C(QwC§C(Om

o C
)

foNTe) JE(GD folNe)
e o
Ce
o2
«,
()
Ce
(O
@
(=
—
o
Y
@
Qe
(@)
.0
g
(]
o
C
B¢
¢
&
8
g
5

Co @
8
kéD

@ C
N Y—
X C®
O O Co ™
R
L0 O
(O e RN O
Ce
w N
R @ o
(o]
(0]
¢ c
C°,Q_ &*.Q o
QwQ e,

3.5.1 Bjyo¥Ysrvud FEg
¢ UsyY Ugsd Ushd 5
"8aoal 3 egdeUssdelrs, h ¥
6

YU¥3 oaUs @oUcY
i GUyUUdoadgewdagy g dl
cUajsdd ee83Ylivs, O

c



ugoe;eanJrfeJc{s UUgUReyesd aUsUsgyoalU WedlWaeaUUg " w
G o i aeataJ @ig UdgsctUi OUUUs U K y3U OiJJeageaeBQGiljraga
jeoai YUsvedgdbywaduiegU aUUY Us GUyYuse Udd gaas @
edeUsslet 3 UsuycUUUSs 00 ytUe GUYlsse 3U Udessg]
G0 wUi 000seiywiddriilbss 3 U idotildeu fWigd galel i giillesyysoe
aLuUsaY, eUds@UU@Wg’deﬂ WeomBeIord Wa o vy o Bails Gdip U
dgsUey dqid oaUs O’yeUDGq Ueg GgtUeeUUs(.

gy el sligoe UgUis Urs jebhbaBRe ¥ Ueawl df W)k slel ol
Udd GeUlalGdd, cUjpded 3Wddl el ifdEesplaet @it d najesrUmes
Udi) dj tibed Y& @Bt afGriddd Gi GUde U aUs oa¥dU oaavld UsUe
aUs UjeeyasUU0Us O@dilgdp,UsPsa§ylico ¢ allithgs Uds Yel
aUsUegy)oald vaswembYgd Odelrdys) habUGd ehse G0U0 O
aUs aUsUesgjyoald. B "Uysasystehd UgUhg’ U sUyy Us
UsUszyaUooald tUsyvleld "~ adjelejald e FhéabyYdd o0 U
aUsUsgjosse UshUdhbhmied il Wi 00 dyrg) BgBys U Gde U
UU g haeoa U ey d Udd UuU;seoeg’

¢ U sscoe UgUwWs¥ ©dsr¢ BaUdiddy)dsrdegd (e U 0
6} 96d0UdeysU U absivadlamddidd sUyaUtecU, oaYdU I
UzUascdUa e 3U Q@U@éwﬂﬁﬁwﬁdﬁﬁgﬁ®$wgeoUHG¢Yébﬂ&i
UsoslcillllireUb U oaUs UaU) Ushidlde Uddd " aaqpéGgoddd
UasUs UalUochelUsd, "~ Ujyssjase3lUd gyaed, UdpeWsDE vy
GdgebYadgs3adUd uUdessg)oalU go9Ud U UaUyYloedd aUs Ug
3.5.2 @aUgaaeos A'eaessxsaUg’ a9Us ] 3UU

¢ Us ¥ Ugleae UlsUpegd 3 o ti 9 6 i Uy UUdossed "~ UoeUU:s
UsUUaaUde aodjeieyald URGe GU Ue  sah U a Ule, ¢
hde oaUs GU UtsalUgUsfh U a Ubte, eUUUsi Uxs GgsuU
U s yluwarvBaddgs UstiycUOUUs 30U eudoelUs GU Giopeghld
ed Uioacgod UylGheB@dd aiWicUggd "Lo[:g’q@»eoseeg’ Usg " Usc3
qd Ue Uei Usg, o) addlksljgubellbostiocll (e “gesssddeyylbdaligd € 6 3 U

U Uc 90§ Jlac@lieseddalU Us El\GeLBuuesUﬁJBlsef]eopf]fJg
Uds UsUUaaUoce e©d3geyYUxys eU0UUsi GgtUdeyUxys 6y a
Uooyj UlGed Gelv edntost)s UG 6 Y3 OUIchazsaa]@)U;anga'jiﬁcffJﬁge}gﬁ VERY
Ugdgast 3. ¢ “j3e0yo9osid UgUe U gulUaecddalU stsUalUU
aUs oUUUGUYOU¥3 “~6g UGeyai 3 U(J[3 Us soe Ueel_ﬂec{au C
UsdeyWhtlidd ¢ " ealU uUs U UsUesi3 GgsUce UsaUgUsah g

ZU UsaUgUahc{UUaséJcmssxsoU gae'ebl‘bet]é’b@ev&:rfhe(bef)sa
isUscgesUe 30 tGsU0Ud) Ua Uds UgdUs Ld:duleJUBunuyld;g}ega
UsUeeUUU oUs aUeb¥szegs UsdeUjiLaUsd, Ust dq UU
’;erDUe’esGosLeUa/ele fpUdldag) oalU Udd tsaUgUoaed
Gy dioce 89c6icUsa } YUhosaas oaUs GUs "~UjsbYaoass
Ggoecyeasteh aUs Ud uUusUecUapsidd Urs U seUsjgleysn

B GUGed uUsUcyyotehd eUUUzi Us o9oed oUs U9ae
aUdUjed UjycesUUsUssssed Usced, "Uyseyasaes3lUUg U
gamepl agyU Ue 3 Uy h @ UgUHf GUsUGGUaas UUUS UaUo ¢
UsUosvloaehUqUU Udd bYadd ot beableobocgggded§igal
ProjLead



3.5.3 200005 ¢e9390Us0ce® H;e&yooeﬁq ZG

¢ usUUejdtd GgasU eid oaUs “jebayysedd oU0U0YI
U eUUaUa dUeUeasittid U UaUdtdProglibecaldds” copded Usds
g 8aeoslecid eUU0Usi UsUlGe) UUsot3a edeUsdeddivs
synchr oni 20atdijtdres eaWdlge gy oaU Udgd UGU}eeoed als
GidYaeUUU oU0UU0Y Ug® UsByaldg UgUh gosedUOUeddoal 3L
GeUusUGeh Usg GguaUeeUUsJ(.

qd 3U0U0U)eoas3stUsaf e63Uyas 36UaUUs UsaUaszas |
Ggsdeald, ~Up¥yYoUUUs ~“¥Y3UecUU Us atse U gflywed el
"3 8leeegoatr lUsd Gglososed GU j UoeUUsoah 6y hsae, Usil)
UaUyaUld © UsYUmgipteyoehorvy¢UddoeUawUU) saed Udd gea
Uds V;69009063&@%G’Jﬂg’ﬂ&e@iédﬁmfﬂﬂmwtemo% UoogYUUs
30000y easstUsoae Gge Uposfiglly GU g easoslesid (gl

FUs ~aUalse UgUR U egtGUiecddaU d ejedd ed 3
aUsUegjgatdplUB8yw g easoslesda ~66g U djyUvyesegs ¥Yel
bUGaseaUUs GU UaUoecheUsUd oaUs jebayyseUd eU0ddq
"380eeegat tlsd ¢ U sasoe UgUe cellaelmseWerk8cdgo bXYog
GU0d GU0U0dU; RUqUU WEgYoalpgoody,esdégiebayyseced Gge U
U sUyy Us UaUocheUss g’eaneﬂwpa qigpPi¥eoedsUpgs
GUesscUae osu0sUalU; U o3a05e8 95U y3U " Usecsals GUy
3.BjbY3xv¥0d aUs mpabdbpPepsbldngsecdd

¢ UUgUfpeyesd i+ Uyadq eUo¥Yaseg Uysdesi 83U0sUe
UyebYaass 0U) U0doseed “~jUoeUUsssi ) haesg U sb
aUs GUds U huelld Uesg GgiUeelUsd. ¢ UGgalb&wd Udd
UoaY)oaUsU Udd UsUeyUydadd UstuyecUUUs 30U U silyy U
edeUssleh U cogamhiealel gxedlddy Or¥esea UUd Ud aUUdL
UsUsyrvOdd aady. & (

ad U yvs3Udad @GUe " U3 U ¥3sy scelUddby,Pompdgdalgled:
¢ 1elyoos0d UgUe bHUGasUUUs-g Gldeh sWyks Uy Waiodse y
tgaUesoed Udesesg)yoalUd oaUs UUUuU;cpmm)dyUef]ggUeg’ayeL
UU UsUssaUaeUsU 030;06’393}3009 sUs U UsaUjoe 6sc

ZURrojLe@atdd ¢} o Yabyjoedo b0@grg ~ Uy sy asOUUs GO U
UsY ee63yYuU e’ﬁfﬁ;lﬂ@&)lﬂsyw@x@a&iﬂueu;saeg’ usUel"Ja;suo[g’.
cedeUspoodli mgljy Us Uess yaUosca Udd o UPo0aksse gui  he
e3UhUdUUg aUs Udg GgssbaUl&FpUﬂdhldlBgtsgskdeblUGUVas LU
UhddeaU GUess cUsyslcech U3UsaUesy3¥3 "e6g UlUdescegy
UsUy o6 8adbe Usgd 30U oUs;eUszengaJeLUgaeeEELbLﬁaJesU Us 3

¢ U sasoe UgUe Ggeb¥YoaalUs aU(q uUUdU;f]Uo[UU Ud
eszeedd oaUs g easositiUssat3 “hyrvrs, Uzt “~Uj¥Yeoadal
“"U)yosbYoaa83 gydaed ~gos hUqUUg esUeUeeUxasOsUzng;U)msf,
Uscsslosaei Ueshed oaUs U GgasdealUd y3Usadd Uy YOdc

4 8



A ORNG]
O CCe
Mo ©

MO O CoCTHCo™ (-
@ O co C¢

CoCcO
© o
(‘—-x
(@]
ok
E(
3

C G

Co O 8‘

LD‘-O—
ma &°
w
C
(@]
(e
G
X
(@]
[
(O]
C(
)
X
™
(O]
Co
G
©
C
(exd
()]
C
(e
(@]
w
.
.

[ORN]
‘-l—‘-l—c(
cQ O
ok o cCw
[

()
©
(@)

‘COO

mOWwOCC® o cCa
Co ©

Co C(Co (o
Q @ ©

Co O O

Qo0 O™ O o

©

Cee i

Y S 0 0w

e~ wgQ

Qo waoo o ®ma®c

w
=
Co
]

YaUda U Pd ollgeandde s o ¢
5 Ud bUdsose i e
¥

=

Cw
C(Co C(
I 4
C
o
@
> (Q

Coce
Qe+~ O
@®
Q. Q qu(GJ

(

Cw C
CO0O0 00T @
=
«To =
Co

—{UJG_% C(COLDGJOO
G Co

ay 5
Uds 9
gUhUdO

9UGg;oseyg’

coCia @
O CCo
C
ok
[enid
* ©
C
™
o
—
[t
=3

CoCo M @
< Co
X
C& o
() coC=m

o P cm
@0 ‘O

Q0 CY

o 0 co®
Q@ © &

.‘-O—QC§ (UC§\
©,
‘S‘LD (@Y
m- @
w o
O Ccm a0 C
®w e CoQ

™ > cw @

o G
- P o0 Coco® O

«,

@
8 Co O

2 2> =>0aq Co
Ce o o

Ve o

-<C:C2 Cow @
Co(Q (e
Cwa O co 0, O

o Cocy@ 1© ©
C*C(

o Q@
CiCoT
Cc™ "
CANO @O Mo CO ™M (@)}
C(Co@Q
Co =8
CoCicCo®

C®
()

Co
Co

(

3 oaUlGYaUsga
3 Uieldr3suU U

W o G&H
w
3

Co
G4 G
°< CO:Q—
Cc

~«

Cc

O}

Ce

L ™
C

[
o
o Ryimy Co

O CC® O Cccc
™

Co
«©
= c
c
3
(X
C«
C<q_
«QQ C Co

49



4. JocPmraojedd

FUs " Ujfhs aUilYaUse ~ UjRmgdpbeaesdliils vegadUg¢ add
9

G
"e8g UGgosejelUsia Ud aUsUsgjoal Uesg 'Uscecsoloeci U
oahtese Uesg. ¢ U3Ye~guq UeeaegdUa GUUusUse ~JaeUyc:
U seasssrvy3ald oaUs a(jbdratrll digi sadlibt & dIi0g0Eatmss 8l ali g 3 6 :
yjee Udd UGUyesoed
TUdid d UjeesUUoaUsssse Usg "~ Usecssilissi bUGasU
Gg3UyoyeesUUs e¢U0UUsi Usgd, d Us¥Yoad 95U U guasU:
Uss ahose UglUf, d ’U;Gguauﬁq 3Uos8Y e6Pdllsescecgsl
Ud usUGisulidd U¥s U seyjyegd GUesscUaxas Udd UGU; s

4 .Llo cEavleBhus ¢ 6 ~ szadhedU3 s e fd A 990693

¢ gae 6 d¢qibd eldd UsLﬁLg(]UGqu Us UUaaneUU@ﬂgelﬁlepaw
dgaUdeyvyU~rs, h vd d U sasoe GSUGU‘QU'X’S, d Usde:
OUd~xU0U0) 9913 @UUiOEYa Ulvise Ugad Uxs GU0deyUxys UgU
slidosi GU GU Ugsdeysd umr;uq&q aUs "Uy o6y 90eys
aUUYO Wi PB,seddalU edecUs s sfﬂ)g’fll‘]l?be‘]’sg‘azmgﬂ[]ﬂsﬂameaamsf]ﬁ:gul

¢ﬁUUUsB@talaCTuad@waOUQtoeoLbl"’),a»°Ua~Dae tdestalgidd
oUoe3hUU, U eUyy 6300d Uds Ugd&yesdrgobBipd@ugo@dl
y 3 U L"JBB’YeaeaCBUe'GUU aUslUeglasat ad¥leégpralddg GUz; U
aUs Ucogliodi ¢ ld @ oy Ve §JUggd ¢ daayelreinwssUUUsl ¢ &U e bDB
aUsYasU U sac93r3ald bubuoo;sﬂ#fﬂﬁuilsxuquéLﬂb:ﬂg@abfg’ cad¥dd
0¢ wda 0L Q& olBEdI O Q¢ sY«mr’mﬁlQl OQaQ Qo ®We 6 68aas eadvadke Ullie dc
Us Usdid)@d @ deea & UU Ue;GUULyGengs g ayed aclissdedoWy e n g B d ¢
U sUy y 630b(d ald ttealiiece } UUs ot £1d g0} Gresy @3 YWivse ¢ y O

ly Dictio pe, List<Delegate=> _subscribers = new();
id Subscribe<T=>( n<T> Llistener)
ar type = typeof(T);

if (!_subscribers.Containskey(type))
{
_subscribers[type] = new List<Delegate=();

}
_subscribers[type] . Add(listener);

id Unsubscribe<T>(Action<T> listener)
ar type = typeof(T);

if(_subscribers.TryGetValue(type , t var listeners))
{

listeners.Remove(listener);
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void Raise<T=>(T message)
ar type = typeof(T);
if (_subscribers.TryGetValue(type, - var listeners))
{
foreach (var listener in listeners.Cast<Action<T==())
f
listener.Invoke(message);
AooBiUcERviemuts ydeliaead Ues 6ec ©d oUoeshUasd.
gt ) Wo 'dee ® Dsﬁgswgoaw@UwUQg eUdhUGQ:

0 & QOO LD Qi " Y& Qi i 0QQ
TUOY Uds seeld Udd, e 8dGU3sushg Uz Ues asUs
Ui e aUs UsaUUaUa Usg UsUalUescUd UGgsUgiBerii@aid
“"adjyeldeyald UsUhpd,Udd GLﬁdJig:DﬁBB@JU@U Wydese sz e Gi 3

gedo fr+m poy mg%%aae'eonUUs U coalUosilUetl® s8UG
Ue ayoaUUUSs 8U Ud tsalgUee aUsUegyoalU Udd UGUy ¢
U Uy ytWacglidd eU0UU3z; Us 9oL 3 oUoes3shUrs s U C
j U;UaUd;sGUeah "Up YuUsoeU U sUUaUa d U saesoe @
eaU ee3YuU, Us oUoseshd 0 ls @cEvefudBa ad QUUs U dies B
Uédi 6UdeU usU UGed cjyeald, Us 'emeuw¢m$®3w3®@01
U soeaUstUsay¥Y Uss Us sah 'Uaeuq aUs uUs U UsU
U sUgoe¥3UUUs o UdUjehegU di stillsmet it d § O U tballms W e i
Us 9so8ed " Ujyeglalidd "~ odjeie)ald.
4 .M r Net womrwkiinmage a Ui vyUdd

¢ lUosaUgUose aPleoleeyegdra Uc 4)@gUWE rdNwed wo dlkeg ney” 8 a g
U eU8leUaUsessoalUsi oaLtlUsaU bsbammmeM|mbd@mqquso
UycolUUsRisaeeedl i-dosd U0Y e Ul s Wip Ugzs b UadedyosU 3
Us UaUe b Y3 Qiss Uselbst ajdfpled) s 3 U] gUaWmatbeg tisofh Uég ecdo
a00h8w$ﬁg9’a%haﬂeWmorw;ﬁgﬁssw+uda@sﬂseyg ioaalUg
eU oY 69U0d Uz dugudsizspPcebosdbei UsUsolUlawarldldd -
UoUcUa)sld UosodgloddgUpdU0FqUBGGEgaU U GgooalUoay scey

Z U 03UadD&@e%ﬁea«gUﬂa@@@Us&qMUst309 Uds U
9i)Jr U y3dg ¥ dae UalUs Us hpfamso,dmweg s Uds®Wdilba (



Usg “~Uscsoslsai eaDL"bsUceg;:gd@:mmaﬂg’ceeawg&
g Yo )Uez ddds UUs hiolsdt) ss UslveltbUrbiedg 3U elhs d € U;
PV -Ezmeestiuayaslftb‘?‘o;Uaaldgusgldmbmucuﬁe Us y3U

Ué)shaoﬁé&;ﬂ:dpeae;guoel |a:aJmnﬂUL¢eg@’Yuuegs Gg0lae:
Uc{)ﬂ)l@cummﬁgmé Ld 0ld i-BegelypsUao GhsossutUeg’
e @ 3 U asusteh o " rgj toaeat t&]¢a«e®3’L®L&b‘?ULg'UUu ol Usg oahuce
G ee3Yuys, 69 Useyd 1 ¥3 oaUs seg.viesrU;
Uy 68 69a6i 3 YaUuUjUQJ:Bng:B@Fy‘waslgsauﬂleJml
41333009 aUs l¢elJJUa+q+03)ldJﬂ&$Ull}Jgf§JéJLﬂb33UULgss
Utsa, “Uysejasgles Ud tga3UURU4UU UgdUa
9
3

CMd O 0 IS CCCCcCc
\8 ~ \@ ~ «
Cow
Cor
<

H—q,co
O CoCiR® 83 @ C

alﬁrue aQesUU&mmﬁ:eedthgi U sasoe UgUe U3U;
e UgdUsUaUg’ "e8g 'D;egusYuUdaU aUe -~
e OUYGcUs ysU U3U99UaaU3eea~c[LuLBctaeu:5UeaUgLL
8aaYld UgUe VN UwsUeUea&o(W@sLﬂmlg’nlaae{;Lbusah
e»UsUeg;oeef]Uo[UU ugoe;essﬂ’taﬁlﬂ ®4aaUgl
O dlighp pyiizel QOQQE 6 Qcpoyaa@aeLBUL@uLbae U
9 Uguss 9 lag‘lﬂa*f] U g )il f) o aksswyea dJd g e ¢
@h{aneseng@’o Lbs‘?‘u‘!l'é'ﬁiug'ﬂ ali

a

- @
cCo
w
5

=
g
2
&5

\c:
VoM G W g

® O Co o

CoCH® O
LW o G (@)

"'—GDO’JCO_Z
Eo g

CoCoOO(")C(
Q CC&E W 1§
O Oy
s «
(O]
» SR
OO0 w Ccw
OOC(QQB
COG)U)
w <@
o w
(@]
@-.(-DC
Co ¢
Com%
«
g 5
B o
COGLD
q_
LDﬁéo
o @&
Q=
-8
<8
Q%
£
ek
3
83
©

o
(

C

59693 vyslaikied)UUpdoe UUs 69UalUs eyly U ce
@RemAice J)[ohF]Mier rdyyeUs (GgooalUeyoseyszeggd edeUss
‘ﬂ Commankls esydeles “~eg O&éddseliesss sallidlei @@afy
UaUUae+3sUeUszéULUaea U;hcle|sdjrg3tl,lfpo ®U UsUddif)ar g ad)
UsU fAd0Gq hy¥vs GU0Ud tUsUegUse, cyjad 30 Uje’
f CliRmeSs SyddﬁwéfﬁQSU@(UtxbaeiSlQlﬂH'EB&ﬁGBCJUUUGUGsUUS
Uegg’lgaq]lqwsse’eseisljos f]UU3 e 95U UsenUney Umg 3°C
UsdeUy Lt aUs UU ugquuUsys eyl d.
‘ﬂTarg?qotquauUeé(celUQQoLBYhme "eg UsaUUeasi 3UUs wU
aUUf] 93 LBseUBvaeerg’ Ueg

™
Q.
oW O G CoC(D CoC- WO O ((Q @ > «

[}

e B (2% .8G0E B QPdBiLib
W o @ dl € ﬂewguy@
U

C™ Co
()
Y
©
Co
joX

NJi Urgiy e t Unso rGI; |Qrmg)
" Yasovro altiledes U U b

8m

N
B
&)
-«
w
2

d YgyesU B3zUesUeUrv¥s

ad U3f]g’ ’Ueessuseumm;ckﬂdlwbeld%w@ u;gL:k"
" 66g3 UlsgloeajvasUe i 3 Ua 3. ozhelize Wi ULg’eg 9 Ulkg @3l
Uss alose Gl @, xuUhue toUlGic)ye 896
sfdoee satpd, y3U aUeyss U3 UaUUe

dUcgaWilgosadlegoptiRmijceob
Usd e3UpRUqUUOG bYGUs aUsUsgy) osol 3 G
Jq U 63UUs s8693Y cUj Usal

Q4
w
w S Co

U< C
B coq

c&ET A4 =s3@
S w
mm - oo
SR, ® B
< =Q o @
O Co

(4

-0 RQ Q%
C(C°8LDOOOOO
®O 0L w

O OV e ®
o -
wa°
® Cog
«,



==[nterface==
ICanBe Selected

+ InGamelnstanceld: string {abstract}
+ SelectableData: SelectableData {abstract}
+ TeamComponent: TeamComponent {abstract}

+ On3Selected{void). void
+ OnDeselected(void): void

<=Mirror==
NetworkBehaviour

abstract
SelectableBasic

Uses

Scriptable Object:
SelectableData

+ DisplayMName : string

+ SelectionColor : Color

+ lcon ;- Sprite

+ EntityType : EntityTypes

abstract

CanReceiveCommands

+ SelectableData:; SelectableData
+ selectionVisual: GameObject

+ ownerldentity: Networkldentity
+ ownerietld: uint

+ TeamComponent: TeamComponent {abstract}
+ InGamelnstanceld: string {abstract}

+ OnSelected() : void {virtual}

+ OnDeselected() : void {virtual}

uses + OnDelete(): void {abstract}

+ SetTeamColors{enum): void {abstract}

¢

Usgd.

USes

Ps Yo Wpxeth jUMLE §) es U

. teee UgUe U eUg 1MW Wg
Ui 6 Ud UsmOdE@lgegtisayYsUUUs @

53

EntityTypes: enum

Mone
Unit
Building

Respurce
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Component E
«PlayerMouseActions:

¢

Prefab
«MNetworkPlayers @

Support Component
Layer ;

=Networkldentity»

Component
«PlayerReferencess
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HandleCameraMovement()

panDirection = Vector3.zero;

Transform camT = virtualCamera.transform;

Vector3 flatForward = Vector3.ProjectOnPlane(camT.forward, Vector3.up).normalized;
Vector3 flatRight = Vector3.ProjectOnPlane(camT.right, Vector3.up).normalized;

Vector2 mousePos = Mouse.current.position.ReadValue();

t screenW .width;
t screenH .height;

if (mousePos.x <= panBorderThickness)

i panDirection —= flatRight;

ilse if (mousePos.x >= screenW - panBorderThickness)
; panDirection += flatRight;

}

if (mousePos.y <= panBorderThickness)
{

panDirection —= flatForward;
}

else if (mousePos.y >= screenH - panBorderThickness)

{

panDirection += flatForward;
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MoveCameraTargetTo( Fin z)

if (cameraTarget == || cinemachineFollow == || playerMainCamera ==

chWarnlng[ [Camera]: Missing cameraTarget or cinemachineFollow");

Vector3 targetGroundPoint = (x, &F, z);

Vector3 camForward = playerMainCamera.transform.forward;

camForward.y = @8f;
camForward . Normalize();

cameraHeight = playerMainCamera.transform.position.y;

tiltRadians = Mathf.Deg2Rad * Ve 3. Angle(
Vector3.ProjectOnPlane(playerMainCamera. transform. forward, Vector3.up),
playerMainCamera. transform. forward

);
forwardoffset = cameraHeight / Mathf.Tan(tiltRadians);
Vector3 correctedTargetPos =

targetGroundPoint - camForward * forwardOffset;

Vector3 pos = cameraTarget.transform.position;
pos.x = correctedTargetPos.x;
pos.z = correctedTargetPos.z;

cameraTarget.transform.position = pos;
! Minimap

(fx:F1},{x:F1})
=({pos.x:F1},{pos.z:F1})"
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EmaAoyr] ugrig képoopa

timeout «—— | Apply ugn képoopa

Loop
exTEAEITA ava
frame

ugn képoopa = Default ugr)

Apply upn képoopa

pr) képoopa = cursorLeftClic

YTapyel K
ETMAEYPEVO;

Nat

Ox

IwpeiTal o KEpoopa
TTAVW aTTo KATIoI0
VTIKEIPEVO

£mmAoyN epydrng &
8 CVTIKEJEVO TTOPO

oy Nai

H emoyl epydmg,

X|_><cx£| TIavw Tou TIGpou
& TO QVTIKEIpEVD gival

GO ameBEang TMopWY

Skip current frame

ugr képoopa = cursorCircle

ugn képoopa = cursoriine

Q) KEpoopa = cursorDeposi

./’

| End of current frame
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Apply upn képoopa

ugn képaopa = cursorAttack
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Units, Resources, Buildings
Ground
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OnStartlLocalPlayer()
Debug.Log($"Local player initialized: {gameObject.name}, preparing mouse controls."

playerId = netIdentity.netId;
mainCamera = Camera.main;

.TryGetComponent( Play

{

Debug . LogWarning (" [PlayerMouseActions]: could not ret nce to [PlayerCameraControls].");

}

inputActions = PlayerInputActions()

CacheAvallableBulldlngs[)
localInitialized =
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| OnEnable()

if ('locallInitialized || !isLocalPlayer)
return;

playerTeam = gameObject.GetComponent<PlayerState=().PlayerTeam;

EnableInput();
SubscribeToEvents();

KoofsFlUoocofligPdhyer Mou®OrBr elyldesic d
| SubscribeToEvents()

2us . Subscribe<UnitSpawnEvent=(0OnUnitSpawn);
f.Subscrlbe<nn1tDn1thaent>(DnUn1tDeathJ

.Subscrlbe<5u1111ngn t>(0OnBuildingDeath);
5.5ubscribe<EntityButton edEvent>(0nEntityButtonPressed);
5.5ubscribe<ControlGroupButtonWasPressedEvent>(SelectControlGroupButtonPressed);

s.Subscribe<UICommandIssuedEvent=(0OnUICommandRaised);
s.Subscribe<EnterConstructionModeEvent>(0OnEnterConstructionMode);
us.Subscribe<ExitConstructionModeEvent>(0OnExitConstructionMode);
us.Subscribe<UIActionIssuedEvent>({0OnActionIssuedUI);
Jus . Subscribe<BuildingPlacementFailedEvent>(0nBuildingPlacementFail);
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id HandleSingleClickSelection()
if (isMouseOverUI) return;
Ray ray = mainCamera.ScreenPointToRay(Mouse.current.position.ReadValue());

if (P s.Raycast(ray, t RaycastHit hit, Mathf.Infinity, selectablelayers) &&
hit.collider.TryGetComponent(out ICanBeSelected selectable))

i

{
Debug.Log(selectable);

if (IsDoubleClick() && haveISelectedSelectable && currentSelectableSingle == selectable)

Debug . Log( "Dou Left Click: Single Select");
SelectAllUnitsOfTheSameType(selectable);

1

else

{
haveISelectedSelectable =
currentSelectableSingle =

Raise<SingleEntitySelectedEvent>(ne
Raise< >(new Not ‘ electionEvent(playerNetId: netId, whatWasSelected: currentSelectableSingle));

isMouseOverUI = false;
currentSelectableSingle =
haveISelectedSelectable = false;
DeselectAll();
LocalEy edEvent>(nen(selected: LLY);

>(new NotifyCursorAboutSelectionEvent(playerNetId: netId, whatWasSelected: null));
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HandleAreaSelection()

DeselectALlL();
unitDetected = , buildingDetected =

Bounds playerSelection = selectionBoxUI.EndSelectionBox();

Team selectedTeam Team.None;
myTeamChosen H

nit> wnitsInside = 0):
foreach (AbstractUnit wnit in aliveUnits)
{

if unit == ) continue;
Vector2 pos = mainCamera.WorldToScreenPoint{unit.transform.position);

if {playerSelection.Centains(pos)]

{
unitsInside.Add{unit);

if (unitsInside.Count > @)

{

foreach ( unit in wnitsInside)

{

if (unit.AbstractTeam == playerTeam)
{
selectedTeam playerTeam;
myTeamChosen 3
break;

if (!myTeamChosen)
{

selectedTeam unitsInside[8].AbstractTeam;
myTeamChosen

foreach unit in wnitsInside)
{
if (unit.AbstractTeam == selectedTeam)
{
SelectEntities(unit, );
unitDetected = 3

= Q;

foreach (AbstractBuilding building in aliveBuildings)
{

if (building == ) continue:

if (building.IsUnderCenstruction) continue;

Vector? pos = mainCamera.WorldToScreenPoint(building.transform.position);
if (playerSelection.Contains(pes))

{
buildingsInside.Add{building);
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if (buildingsInside.Count > 8)
{
selectedTeam = Team.None;
myTeamChosen =

h € building in buildingsInside)

if (building.AbstractTeam == playerTeam)
f
selectedTeam = pLu;erTean
nyTeam;hn;an =
break

H

if (ImyTeamChosen)
i

selectedTeam = buildingsInside[8].AbstractTeanm;

Foreach ( building in buildingsInside)
{
if (building.AbstractTeam == selectedTeam)
{
SelectEntities{building, );
buildingDetected = J

if(lunitDetected && !buildingDetected)
{

foreach (Ore ore in resources)

if (ore == ) continue;

Vector2 orePosition = mainCamera.WorldToScreenPoint(ore.transform.position);

if (playerSelection.Contains(orePosition))

{

SelectEntities(ore, shouldClearPrevious:

}

entBus.Raises

whatWasSelected: currentSelectien.FirstOrDefault()]);

ent>( (selectedList: currentSelection));

(selected: currentSelection.FirstOrDefault()));
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ivate id OnRightClick(InputAction.CallbackContext context)

if (!'isOwned)
{
return;

}

if (isMouseOverUI)

return;

3

if (!currentSelection.Any())
{

Ray ray = mainCamera.ScreenPointToRay(Mouse.current.position.ReadValue());

CS. Raycast(layl 1t RaycastHit h1t Hath+ InFlnlty, layestOLCOmmands)

Debug.Log($"I clicked on: {whatDidIRightClickStr}");
return;

}

IssueCommands();
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IssueCommands()
Il : sample = currentSelection.ElementAt(8)
if (currentSelection.Count == @ || currentSelection[@] Ca mmands _) return;
EntityTypes entityType = sample.SelectableData.EntityType;
switch (entityType)
i
: case EntityTypes.Unit:
ICanBeSelected[] units = currentSelection.ToArray();
Ray ray = mainCamera.ScreenPointToRay(F e.current.position.ReadValue());
Ph -5 .Raycast(ray, tHit hit, Mathf.Infinity, layersForCommands);
whatDidIRightClickStr = )idIHit.IdentifyTarget(hit.collider.gameObject, playerTeam);
for ( i =8; i < units.Length; i++)
‘ Ab it unit = (2 itdunits[i];
if (unit.AbstractTeam != playerTeam || !unit.IsAlive) continue;

CommandContext commandContext = (playerId,unit, hit, i, units.Length);

unit.CommandOnRightClick(commandContext, whatDidIHitStr: whatDidIRightClickStr);
}

break;

case EntityTypes.Building:
ICanBeSelected[] buildings = currentSelection.ToArray();

Ray rayB = mainCamera.ScreenPointToRay(Mouse.current.position.ReadValue());

Physics.Raycast(rayB, RaycastHit hitB, Mathf.Infinity, layersForCommands);

whatDidIRightClickStrE = Mousel idIHit.IdentifyTarget(hitB.collider.gameObject,playerTeam);

for( i =0; i < buildings.Length; i++)

‘ Ab 1ilding building = ( Lding)buildings[i];
if(building.AbstractTeam != playerTeam || 'building.IsAlive) continue;
CommandContext commandContext = (playerId, building,hitB,i, buildings.Length);

building.CommandOnRightClick(commandContext,whatDidIRightClickStrB);
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TryRegister(Worker worker)

if (worker == ) return c
currentGatherers.RemoveAll(w => w = J;

if (currentGatherers.Count == maxGatherers)
i
return

¥

if (currentGatherers.Contains{worker))

{

return H

}

currentGatherers. Add(worker);
return ;

RemoveGatherer(Worker worker)

currentGatherers? .Remove({worker);
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abstract class
CanReceiveCommands

zinterfaces zinterfaces zinterfaces zinterfaces
ICommandReceiver ITeamable IPoolable IAttackable
AN A A A
abstact class

AbstractUnit

Mo Y0 1k g0 6 5 (BY aolressvsliade Udd byddd Ux¥ys ze3Yurs.

~ ¢0 GUO0dUy ¥ cUj UsaUd) sliUsay Urs £E63YUTYS3 U’
Yoi Qnodna Q®@~QQ®@'}’ seys3U GUs3"v¢ QU;Y&B@JQUQ Uu(aJUeszesgw
UyeglsYeesUUs (GUess HasUsU 1. B 'U;syaUc{g’ UgUf]g
Ud a@sUgg;osae Gge Uypoalay ¥ oaUs eUsUf]seu{Jq.nJ@FU)q;s !
UOci UdUUc coon@igiga Q¢ o)'ynaoQle by s h@thn ¢ Y d@dd d( o L
>djelieyald "e8g UGeUUaeseszUUs eU Us oahidUsd oaUs
Uy salUeby¥YsUs UsUleyyd GU GUescUaU UuUsU Uled, Bh
6y diosees 896i3U0Us U ' fh Us GiadUdeU o0 Uled 64 elUc

Unbs O

field: nat type

| d ui nt

HP I nt

Movement ! fl oat

For mati ot fl oat

Uni t Type:¢ enum: Uni t °

WeaponRar fl oat

Movement ! Sprite

WeaponRar Sprite

Uni t Cost I nt
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OreTypes enum: OreT:

Trai nTi me fl oat
Trainlcor Sprite
Popul ati ¢ I nt
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1 Health System
d(requiresAuthority = false)]

CmdTakeDamage(uint ammoId)

if(!AmmunitionRegistry.TryGet(ammoId,out AmmoSO ammo))
{
Debug.LogError($”[{name}]: Could not resolve ammo with id: {ammoId} from [AmmunitionRegistry].");

}

t multiplier = LeadRTS.Utilities.DamageMultipliers.GetMultiplier(ammo.AmmoType);
t finalDamage = Mathf. RoundToInt(ammo BaseDamage * multiplier);
currentHP —= finalDamage;

}

KooBIHUsocohUg 6 ot li€mdTake bobbgl gled 303llicleeey OGd ~hHh3Urs sxyed U
oz U L’Je,:;v(];f]' UgUh e g seaeoslehd Udd UUessse
a»Usz333UUg’ hyd Ues Ui "6 “gyeesUcosaai aUs Us

BUj Yooadoli ouiwums\{teﬂfbs; as0OU0Us bUGosea¥Y 6 Usa¥ Uy L
75



o

Ge6U0Uase3UUs ¢U Uds eeyYliU GUds o

YQO YQwaImdscxesnaoU UGdUyehelUs Us oaUUY
U sUyy e3U0d Uds Yslflﬁq e Usoese UsU
’U;egusYGALbLbLQB; UHUdesg U Usec3asUUUS
seyYulUd (¢ @& oaUs ofhoosvssa).

KosoB&WU) YlilUosoc U "Usaed bivsillies )ce} yegaeduibiith) atoecvsiovesUUUs 6  Ujlolraledy ¢ U

e afhoossa.

gyoacgd, hH ¥d thp ¥g 1 BF e UPUBG Ddpdilobbde ¥@@aUa (
byfGd o9U Ud uUdesesgjoal 0O ssyps@)qﬁselwddmdﬁoeml’(wmm
gae 696i3 Usd bUGsoayd Gge Uysiisyyd 209U Usdy v @l
"3 89i " Usgs 85 GgooaUs}seys3ld gos eosellUsd €83 YUTYS3
dq UtUsUcUapbdidallibags aUs d gadaUxasdbydlrzedyvadd, a:
30U 6)Jdqlosee 8961 3 ﬁeUl’]e;DUsaoalg’MmLBLgag’UabaLdseuYeUem
ee3yYuUd oaUs UessaegdlUa uUsUlGe) UUsee gme sadid of:=

76



v Co

Co Co Co

abstract
AbstractUnit

| L
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WorkerStateMachine()

switch (currentWorkerState)
{
case WorkerState.Idle:
Idling();
break;

case WorkerState.NotGathering:

NotGatheringState();
break;

case WorkerState.Moving:
HandleMovingState();
break;

case WorkerState.MovingToOre:
MovingToOreState();
break;

case WorkerState.TryMining:
TryStartMining();
break;

case WorkerState.Mining:
MiningBehaviorState();
break;

case WorkerState.Carrying:
CarryingOreState();
break;

case WorkerState.Depositing:
DepositState();
break;

case WorkerState.DepositingOnCommand :

DepositingOnCommandState();
break;

case WorkerState.Died:
anim.SetBool("IsMining”,
break;

default:
SetnghQualltyPathFlndlng(}
isMining =
anim.SetBool("Is llnlnq
break;
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if (CanIRepeatGathering() && shouldIRepeat)
{

StartMovingToOre(ore: currentOre);

}

else
{
UpdateState(newState: WorkerState.Idle);
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MiningBehaviorState()

SmoothlyRotateTowards(objectBounds: currentOre.GetGatherZoneBounds())

gatherTimer += Time.deltaTime;
if (gatherTimer >= GatherInterval)
gatherTimer = 8;

if (currentOre != )]

Fa

{
if (currentOre.Amount > @)
{

success = currentOre.TryTakeOne();

if (success && !enableBackpack)
{

enableBackpack =
}

if (success)
{
carriedAmount++;
if (carriedAmount >= CarryCapacity)

{
OnFinishMining();

Debug.Log($"{name}: I wasn't al o take 1 ore.");
UpdateState(newState: WorkerState. 'H

OnOreDepletedCase();

else
{
OnOreDepletedCase();
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CommandOnRightClick(CommandContext context, string whatDidIHitStr)
se .CommandOnRightClick(context, whatDidIHitStr);

if (whatDidIHitStr == "Resource")
{
Debug.Log("Try and execute Gathering®);
CommandContextType commandContextType = CommandContextType.Gather;

v commandToExecute = unitCommandsDictionary[commandContextType];
Debug.Log(commandToExecute) ;
CommandExecutor. TryExecuteCommand(commandToExecute, context);
}
else if(whatDidIHitStr == "FriendlyBuilding")
{

if (context.Hit.collider.TryGetComponent(out IDepositable depositable) && CarriedAmount>=1)
{

AbstractBuilding abstractBuilding = depositable as AbstractBuild
if(abstractBuilding.MyHealthComponent.IsSpawn == false) return;

CommandContextType commandContextType = CommandContextType.Deposit;
commandToExecute = unitCommandsDictionary[commandContextType];
].Log(commandToExecute) ;

CommandExecutor. TryExecuteCommand (commandToExecute, context);

o
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IntantryStateMachine

switch (currentState)

{

case InfantryState.Idle:
HandleIdleState();
break:

case InfantryState.Moving:
HandleMovingState();
break:

case InfantryState.Reloading:
break;

case InfantryState.MovingToTarget:
HandleMovingToTarget();
break;

case InfantryState.TryAttacking:
HandleTryAttackingState();
break;

case InfantryState.Attacking:
HandleAttackingState();
break;

default:
break;

}

ShouldAllowInterrupt();
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id HandleAttackingState()

if (currentTargetlLocalRef == null || currentTargetNetIdentity == null)
{
{

Debug.Log($"{name}: Target is null, abort attacking.");
Attack();
return;

}

Quaternion lookRotation = LeadRTS.Utilities.Tral
.GetLookAtRotationToEntityPoint(controller:

transform.rotation = ion.RotateTowards(transform.rotation, lookRotation, rotationSpeed * Time.deltaTime);
distanceToTarget = Vect istance(transform.position, currentTargetLocalRef.Transform.position);

if (!Utilities.Tr: tilities.IsFacingTarget(transform, currentTargetlocalRef. Transform, dotFacingThreshold))

{

IsFiring = false;
return;

}

if (distanceToTarget > UnitSO.WeaponRange)
I
L

AbortAttack();

return;

}

attackTime += Time.deltaTime;
IsFiring = true;

if (attackTime >= totalFi me)
Fa
{

Debug.Log($"{name}: ng.");
UpdateState(newStat tryState.Reloading);
OnReloadingStarted();

return;

}
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1 TryFindEnemyInRange(out IAttackable foundTarget, t Ne ntity networkIdentity)

foundTarget =
networkIdentity =

der[] enemiesInRange = new Collider[20];
esults = Physics.OverlapSphereNonAlloc(transform.position, UnitS0.WeaponRange, enemiesInRange, enemylLayerMask);

< results; i++)

if (enemiesInRange[i].TryGetComponent<IAt (out IAttackable target))

{
s receiveCommands = target

F(!receiveCommands . TryGetComponent(out Netw entity netIdentity))

return false;

}
networkIdentity = netIdentity;

if(receiveCommands is ractUnit enemy && enemy.IsEnemyOf(source: (
{
foundTarget = enemy;
return true;
}
else if(receiveCommands is tBuilding building && building.IsEnemyOf(source: (this)))

foundTarget = building;

return true;

H
H

return false;
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Shoot_SingleShot_AR

Idle_Guard_AR WalkFront_Shoot_AR
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(Animator animator, AnimatorStateInfo statelInfo, layerIndex)
ver.active) return;
if (animator.gameObject.TryGetComponent( ype infantry))
: Debug.Log($"[Animator: ReleoadingStateEnd]: Exiting reload animation of [{infantry}]");
infantry.OnReloadAnimatienFinished();
KooB2UFEUsoeoshUg 6 oatlsalU. FKEge Bpbtha¢Redm@dlics yseitie U h
. .1 U3 UstUl0gse - th (wlge dot 0¥i Ufhcd BaURaUgld Ushd bz
U 0y LgoflJedUJyQafdiﬁq esUd Usyy)oUe UUY&ﬂdugmmﬂmﬁ d e g o
e 84 Ua 3 U OUtideoBgggd ba Us B U gitkayl g (leh ¢ 8 elngt @ RMaUa Uds
UsYasgod Gga Yy Udald g sdishlh didnliligass s ® #48 3 U
I
Eh-" IDamageOnAnimationCyclelnfantryman
SE TP EPENS
ST P EPENS
Aeafz}suTaEuemu t0lUeaynsenas U
) zU0y 0Ods 'U;eguoch{ U¥s e€63YUTYS Us oo aUs
udd a'@é?"@cﬂ@’bi,Qan W heUse GUsscUaas LUeGgf] &leger] wlerEeUUec
UsUadUdd U0 Usd ° ;S(ij:tld +naelﬂll§¢~)tﬁe 8 ;e ardialdf @Ry Umje e e i U
sUs UsUYOOUUUs GU UsUley UUsse oaUUdoejyalU goas s
LOJQIS'LOJJSL']VG;Y”SUS Ues 3 U;hv aUsUeg;ooUg’ yeg eyau
GU0ds Adeadlhps h (d GgsyceUsU UsUeai g3 UUs UU bpUGsaY GO0
Udd .

91



KooHBad csU s¥otignel

j3UagUsahUUSdnt iUllslnedastde goas s UaUdadUefHe e0lc
0 WO & 'Q, K reQ ’U;egﬁxm‘??@l]}@lﬁy&dlm}ﬁmn‘@d)@'ﬁﬁaﬁa Uds oo
sy aeUs Ud?&g&:d@lﬂ:ﬁ(ﬁ@gl@‘q@as'(écbti}mqrdjl}xsmadjfﬂf;éfg&g’GYG
oe Ugd@EyVOHQOJAGE o1 ww¥vs«iUs GUe oUoseshgd
gué\l’?‘rsmgecLbsr Ogstalnwlmeaﬂg'UdrBUya»ULQSUeugU:seUe;lsmgs;Y
U0ed UeyoscUU U&td@;eléu}lnq:BngUs:eyg’uxGquusaaUe ’
G0y yGOU0OUs U3 Uz¥Y, UqUU U Ue GuLeU Uesg @8Gecs
UOaUUs " UyslUjseie sahoaady dd Udg’ eg3yiud. ztC
BGRE UUG@USUU’UQUQSW@H{Q’ = ¥SdA - uonasyUeLBUs eusuqsse
JGG3U(U§§X)01.¢(§I]U(UJHCKBG;QU988’GE)G*3Re capgpafe HYU¥
GUy) diod 00Uz i e UesUlcGcseal 3 beaLU:B G5B UG:¢
jaesUs Us 6y 68350h us‘?‘uqu oaUUY Ugtdd Usg ¢

e N W

@
TGO CCC &R

Us
U

S G Ce
OO ™m0

[
cCCH+ @
0.0 0Q CH+ @ Coo,S

R QX

—

-

KooBsd) eSentailhle Ud UsY)eaUsU Gioeajegldd.

aawmﬂb"ﬁé}@@s °'0qu’ g'U+dg3q 090 Ud tusUc
dU0iegs U(d a~U9l¢dan;U:|uq‘U Ulgcugr‘ M@&J&J@ldacgluwsnumweq
Ujyo6 sadhle UeggerU\aer:Bcela»ldlgfdthlUl]Jg’U&Jm sesza»e U
aUieg Uesg " Uscssltusei. O30 ’U;YuUsosU U aUUaU
g h aeg Usg eeesUUeg’ e Uss Ug coes " (lbodsityU UWes gl UWidisy
Ussservegty Udd YRUOQUGHE O € ad 0i,i Qf"Yd i QOO QQUP® g b <

w

¢ (
8 \
J 3
U (

Co Ch & CoCo
R O W Q

92



CoChi® Ceee
O Cw
(@nl=y o

N C:(CD o
P X w oM

Co

shUg s ol tﬁse)ﬁoﬂﬁaig’ﬂﬂaacaé]@gjcg’ﬁm S)derGBCBlEf’],lgb e”ga;edjlh
Usoscag Udy cacUQQeadJ‘é»rU(uu qUuiai@@nd‘Qw@w e U U teadt®®BU U o
U Uy UsdUa UG ¢ Usaf] U'GUyaUusU GU haUd Us
Uguh L'vaU Uaas”LvJUUS f]”Us deadaaoelUUdd UBaa
i 3 UUs I eao allissll Uk aUvs aliflbes G d d .
ServerControlBarrelSmokeEffect()
if (fired && !smokeEffectStarted)
: smokeEffectStarted = H
smokeTimer = @f;
attachedMuzzleEffectEnabled =
ClientRpcPlayFireVrX();
else if(smokeEffectStarted)
: smokeTimer += Time.deltaTime;
if(smokeTimer >= halfSmokeEffectDuration)
attachedMuzzleEffectEnabled =
ClientResetBarrelVFX();
smokeEffectStarted =
smokeTimer = 6f;
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ClientRpc(includeQwner = J]

ClientRpcSetTireMotion( moving)

trackMaterial.SetInt("_ScrollEnable”, moving ? 1 : 8);
SetTireSpeed(speed: UnitSO.MovementSpeed);

[ClientRpc]
ClientRpcPlayFireVFX()

attachedMuzzleEffectParticle.Play();

SetTireSpeed( speed)

trackMaterial.SetFloat("_ScrollSpeed”, speed);

SetTireDirection(Vector2 dir)

trackMaterial.SetVector("ScrollDirec
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ani mati on

if (entity == ) return;

_timer += Time.deltaTime;

if(_timer < lifetime)
I

else
{
Debug.Log($" [DeathRoutineVehic imer {_timer} is greater than {lifetime}. Return it to pool.");
if(entity. TryGetComponent( Unit abstractUnit))
{
enableFlamesVFX =

if (debris != && debris. TryGetComponent( DebrisArc debrisArc))
{

debrisArc.enabled =
}

abstractUnit.OnReturnTePool();
.enabled = =

Debug.LogWarning($"{name}: prefab {entity} could not fetch AbstractUnit class. Failed to invoke return to pool");
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[ServerCallback]

if (_sIsMoving)

{

_serverTimer += Time.deltaTime;
float t = Mathf.Clamp8l(_serverTimer / travelTime);

Vector3 horizontalPos = Vector3.Lerp(_serverStartPos, debrisTargetPoint.position, t);
float heightOffset = U4 * arcHeight * t » (1 - t);
transform. position = horizontalPos + Vector3.up * heightOffset;

if (t >= 1f) _sIsMoving = false;
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abstract
CanReceiveCommands

PN

«interfaces «interfaces zinterfaces
ICommandReceiver ITeamable IAttackable

abstact
AbstractBuilding
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ate id OnConstructionStateChanged(bool _, bool underConst)

Debug . Log( "Construction state display changes");
BuildingUI.SetActive{underConst);

MainBuilding.SetActive(!underConst);
MyHealthComponent.ConstructionSite.SetActive(underConst);
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abstract
AbstractBuilding

«interfaces
IAbleToTrain

winterfaces
IDepositable
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«interfaces
IDefenseTower
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abstract
AbstractTrainingCenter
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void HandleConstruction()
elapsedConstructionTime += Time.deltaTime;

float progress = Mathf.Clamp@l(elapsedConstructionTime / constructionTime)
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abstractBuilding.CurrentHP = Mathf.RoundToInt(Mathf.Lerp(l, abstractBuilding.BuildingSO.HP, progress));

if (progress >= 1f)
i
{

abstractBuilding.IsUnderConstruction = false;
syncIsSpawn = T

g .OnFinishConstruction();

lalse<:
g(name + " Finished Construction");

9

=(new BuildingFinishedCons
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tructionEvent(abstractBuilding.BuildingInstanceld, abstractBuilding.AbstractTeam))
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[ServerCallback]

QO

if (syncIsSpawn)

ServerCheckBuildingHealthStatus();
HandleRepairing();

if (abstractBuilding.IsUnderConstruction)

{

HandleConstruction();
}
}

ServerHandleHealthCheck();
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IDepositable

Vector3 GetRandomizedDepositPoint(Transform oreSource);

CanAccept(OreTypes oreType);

Bounds GetDepositAreaBounds();
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srivate void AddPopulationOnHouseBuilt()
debug.Log($"[{name}]: Trying to add to population pool®);
if (!NetworkServer.spawned.TryGetValue(OwnerNetIdentityId, out NetworkIdentity ownerIdentity))
LogError($"[{name}] Failed to find owner with netId {OwnerNetIdentityId}");
urn;
j.Log($" [{name}]: owner identity: {ownerIdentity} & {ownerIdentity.netId}");
e playerState = ownerIdentity.GetComponent<Pl

og($"[{name}]: {playerState}");

if (playerState != null)
i
L
playerState.ServerIncreasePopulationCap(pop: addedPopulationSpace, pId: OwnerNetIdentityId, team: TeamComponent.TeamComponent_Team);

ebug.LogWarning($"[{name}]: player state is null. Cannot add population");
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if(MyHealthComponent != && !'MyHealthComponent.IsSpawn) return;

ServerTrainLogic();

ServerTrainlLogic()

if (TrainQueue.Count == @) return;

if (!IsTraining)

{

StartTrainingNextUnit();
H

if (currentProgressTime > @ && IsTraining)
¥
L
currentProgressTime —= Time.deltaTime;
return;

else if(currentProgressTime <= @ && IsTraining)
¥
L

FinishTrainingCurrentUnit();
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IContextType ContextCommandType { get; }

suerPlayerNetId, ICommandReceiver receiver, RaycastHit hit, int index = @,int totalNumOfUnits = 1 , CommandContextType commandContextType = CommandContextType.None)

ssuerPlayerNetId;

ommandContextType;
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MouseWhatDid

IdentifyTarget(GameObject entity, Team executorTeam)

if (entity == ) return "None";

if (entity.TryGetComponent( IResource _))
{
return "Resource";

}

if (entity.TryGetComponent( AbstractUnit unit))
r
L
return unit.AbstractTeam != executorTeam ? "EnemyUnit" : "FriendlyuUnit";

}

if (entity.TryGetComponent( AbstractBuilding building))
r
L
return building.AbstractTeam != executorTeam ? "EnemyBuilding" : "FriendlyBuilding";
¥

if (entity.layer. Equals(L4,~1H1sk NameTolLayer("Ground™”)))
return "G d

return "Unknown";
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CommandContext commandContext = new(playerId,unit, hit, i, units.Length);

unit.CommandOnRightClick(commandContext, whatDidIHitStr: whatDidIRightClickStr);

ommandContext commandContext = new(playerld, building,hitB,i, buildings.Length);

building.CommandOnRightClick(commandContext,whatDidIRightClickStrB);
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CreateCommandDictionary()
unitCommandsDictionary = Dictionary<CommandContextType, UnitComm

if (availableCommands == null)

g.LogError($”{name}: AvailableCommandsUnit is null. Cannot build command dictionary.");

for (int i = @; i < availableCommands.Commands.Length; i++)
{
r command = availableCommands.Commands[i];
CommandContextType commandContextType = availableCommands.CommandTypes[i];

if (command == [R)
{

Debug.LogWarning($"{name}: Null command at index {i}. Skipping.");
3
Debug.Log($"{name}: Creating command Dictionary: {i}, command:{command.name} type:{commandContextType}");

if (unitCommandsDictionary.ContainsKey(commandContextType))
{

Debug.LogWarning($"{name}: Duplicate CommandContextType {commandContextType}. Overwriting...");

3

unitCommandsDictionary[commandContextType] = command;
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Commands

Element O
Element
Element 2
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"Ground"
cnmmdndCuntextType = CommandContextType.Move;
cnmmind = unitCommandsDictionary[commandContextType];
. Log(command);
CummandEhecutnr.TryExecuteEummand{cnmmand,ccntext]j

break;

Cc
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TryExecuteCommand(IEntityCommand command, CommandContext context)

if (command == null)

j.LogWarning(" [CommandExecutor]: Passed Command is null,

returning...");
return;

}

SerializableCommandContext serializableCommandContext = context.ToSerializable();

if (!command.CanExecute(context))

{
Debug.LogWarning( " [CommandExecutor]: Client Side validation failed. Cannot execute command.Returning..."
return;

}

if (currentCommand is IInterruptible interruptible)
{
ug.Log($"Running command: {currentCommand}");
Debug.Log($"Stopped for: {command}");
CmdInterrupt(serializableCommandContext);

}

if (context.Receiver is IInterruptible interruptibleReceiver)

{

if(context.Receiver is IStateProtector protector && !protector.ShouldAllowInterrupt())
{

Debug.Log($"{protector} does not allow interrupts right now.");

deferredCommand command;
deferredContext context;

return;

ug.Log($"Running command: {currentCommand}");

CmdInterrupt(serializableCommandContext);

}
currentCommand = command;
currentContext = context;

Debug.Log(" [CommandExecutor]: Asking Server to execute command with id:"+command.Id);

CmdRequestServerExecuteCommand(command.Id, command.Kind, serializableCommandContext);
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Tomkde Ekexoc (Client Side) /\ Tpexe ndn kamoia

Emmygipion skTéAsong e | Av n ovTOTNTa TTOU BEXBNKE TO ATTOTEAECUT EVTOA KOl QUTH N

== nuli> Fal > » N
EVTOARC 1d == nuli e command popsi va To ehéyxou True evToAr propsi va Falsa
EKTEAEDE! BIaKoTEl
True \(
True
False
‘Etoboc amd Tr Sladikagia < ‘ Interrupt

MeTaTpoTrr Tou Command
Context o= Serialized Context
TIoU UTTOpEi va pETaQepBE pe

BIKTUOKO privupa

BpioweTon n ovTornTa oe
KaTdgTaon o 85 Pmops
v GIaKoTTE;

Server Execute command on
entity

False——> —— 3 Serverside thgyyog EVIOAlg —————»

True

ATTOBIKEUOT] TG EVIOANG TIOU
BWANKE YIO EKTEAETT OTOV
emopevo KUiho Bioygipnong
ToAGV

‘Etoboc amd Tr dadikadia

o Yoy llenste Ueyoeceg oaUs "CommaddEx dewWeerd 0Uss3

izableCommandContext ToSerializable( CommandContext commandContext)
commandEntity = commandContext.Receiver C omr

receiverld = commandEntity?.GetComponent<h () .netId 2?7 @;
hitld = e;

if (commandContext.ContextCommandType != CommandContextType.Stop)
i
{

if (!commandContext.Hit.collider.TryGetComponen > t hitNetIdentity))

Could not N n t [{commandContext.Hit.collider.name}]");

ns]:[{commandContext.Hit.collider.name}] r ith Ne ({hitNetIdentity}, {hitNetIdentity.netId})");
hitId = hitNetIdentity.netId;

return ma ext(
receiverNetId: receiverld,
issuerPlayerNetId: commandContext.IssuerPlayerNetId,
hitPoint: commandContext.Hit.point,
hitRotatio .identity,
hitNetId: hitId,
totalUnits: commandContext.TotalNumberOfUnits,
ind commandContext. Index,
commandContextType: commandContext.ContextCommandType
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= gridSize = Mathf.CeilToInt(Mathf.Sqrt(totall);
- row = index / gridSize;
- col = index % gridSize;

Lloat offsetX = (col - (gridSize - 1) / 2f) = spacing;
at offsetZ = (row - (gridSize - 1) / 2f) * spacing;

Vector3 target = commandContext.hitPoint + new Vector3(offsetX, 8f, offseti);

unit.MoveToPosition(target);
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& LeadRTS.Messages.UI

-t UIActionIssuedEvent : IMessage

lic ActionType ActionType;
L Toggle;

blic UIActionIssuedEvent(ActionType actionType,

ActionType = actionType;
Toggle = toggle;
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ass ActionExecutor : MonoBehaviour

blic id TryAndExecuteAction(ActionObject entityAction ,ActionContext actionContext)

if (entityAction.HasActionContext(actionContext))
¥
L
entityAction.PerformAction(actionContext);
}

return;
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EAEYXO!I TUTTAPGTOC Spawn Building on

TomroBemnan Placement Validator the Construction Grid

Ul Contruction Mode
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3 CellCenter;
ellPivotWorld;
tor2Int CellCoordinates;
IAmOccupied;
GridCell(Vector3 cellCenterToWorld, Vector3 cellPivotWorld, Vector2Int cellCoordinates, isOccupied)
CellCenter = cellCenterToWorld;
CellPivotWorld = cellPivotwWorld;
CellCoordinates = cellCoordinates;
IAmOccupied = isOccupied;
PrintCellInfo()
ell ({CellCoordinates.x},{CellCoordinates.y})");
{CellCenter}, Cell Pivot {CellPivotWorld}\n End Cell™);
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GenerateCellGrid()
GridCells = GridCell[mapHeight,mapWidth];
origin = terrain.transform.position;
xDimension = Mathf.RoundToInt(mapHeight / CellSize);
zDimension = Mathf.RoundToInt(mapWidth / CellSize);
Wx = origin.x;
Wz = origin.z;
halfCellSize = Mathf.FloorToInt(CellSize / 2);

X = @; x < xDimension; x++)

for( z = B; z = zDimension; z++)

GridCells[x, z] = new GridCell
C

cellCenterToWorld: (Wx + halfcellsize, ef , Wz + halfCellSize),
cellPivotWorld: (ux, 8f ,Wz),
cellCoordinates: (x, 2),
isOccupied:
);
GridCells[x, z].IAmOccupied =

Wz += CellSize;
H

Wx += CellSize;
Wz = origin.z;
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IsCellOccupied(Vector2Int cell) == GridCells[cell.x, cell.y].IAmOccupied;

MarkCellsOccupied(IEnumerable<v 2Int> cells)
if (!isServer) return;

foreach ( c in cells)

I

L
GridCells[c.x,c.y].IAmOccupied =
occupiedCells. Add(c);

FreeCells(IEnumerable<Vector2Int> cells)

foreach ( c in cells)

{

GridCells[c.x, c.y].IAmOccupied =
occupiedCells.Remove(c);

}
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