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Dynamic Difficulty Online Co-operative Game

Mr. Phoompong Boondee 62010718
Mr. Poomipat Chuealue 62010722
Mr. Ackrawin Boonpuen 62011044
Asst.Prof.Dr. Thanunchai Threepak Advisor
Academic Year 2022

ABSTRACT

Games have become a popular form of entertainment over the past decade due to widespread
internet access and powerful gaming devices. Developers have created tools to produce high-quality games
that provide fun for players of all ages. With the increasing popularity of games and advancements in
technology, there are now public tools available to create and design games, resulting in a diverse range of
games being produced. However, not all games are successful, and success can be defined in many ways.
Most successful games have good sales and attract a diverse group of players. Video games have a unique
feature in that they provide interactive entertainment, where players' actions affect the game. The main
challenge of video games is finding the appropriate level of difficulty that all players can enjoy. Game

designers use a fixed or dynamic difficulty level to ensure that the majority of people can enjoy their games.
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2.2.3 Navigation Mesh
. 3 A 9 & a @ L
Navigation Mesh 11/1#a391%89 Convex Polygon N5 19y IaatfyanilseAng (Artificial
. o 49} d‘ 1 1 9 U 49} d‘ 1 d' 9
Intelligence)  tagansamuuaiun ludiuagvesanmaasuwun ludiulanamnsals

AIUNU (Agent) A111509199 14

TagamIngigmimnIdlumsdmuadunemsueaz ssuudunudunianieluny
1] Y H v
(Path Finding) vodiiazasenluianieluny e ldidiazasmanivaunsovawaesdanaviemse
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3.1

UNN 3

N1dNUUD

VOMHUUAIATINY (Requirements)

M300NUUUTOMHUAVEY INT991U(Requirements) INATOBALLVLAL siuvuTImNeny

(Cooperative) N/5UANITUAIAUA28 DDA (Dynamic Difficulty Adjustment) #9015199 3.1

A1519 3.1 Yomrualasanu (Requirements)

ID | Detail Type Priority
] a J .
1 Lﬂil’mmﬁEI‘VINTLHJuﬂfJiJWQWI%Ji‘lﬁ} Product Functional Must Have
[~ Aan
2 [tuasouaaanatlunin 2 6 '1¢ UI Functional Must Have
1 s Y v o Y 9 by
3 mu’mmimauaau"lauwaauﬂuﬂmjmu 4 au'ld Product Functional Must Have
4 n,fmmmmLﬂﬁ’wéizuu‘lﬁ'ﬁwizumm Unity Product Functional Must Have
5 | (nuENToUEAINALD T UURIR1aZAT 18 UI Functional Must Have
6 | tnuenunsonanIRaneilutuveIdng 14 UI Functional Must Have
7 | tnuennsouaasraueiuveIuoala UI Functional Must Have
8 | tnuenunsouaasnanziuuvosgiaula UI Functional Must Have
< [
9 l,fmmmamﬂmmuummi{mu Product Functional Must Have
10 | inuaovduesnudiau lded 1z aun 1y GOAP Product Functional | Must Have
J Y 1 Yo 9 1 A Y .
11 mummimmmﬂmaumm@muiwﬂuwauau”l@ UI Functional Must Have
=1 v A o 1 Y .

12 Lfmmmiamz‘meisumﬂmggmazﬂszmﬂﬂ Product Functional Must Have
<3 9 o Y Y .

13 LﬂiJfﬁiﬂiﬂLﬂUﬂl@yjﬁWﬁﬁﬂJﬂﬁEjmuqﬂ Product Functional Must Have
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14 | nuamsoudaInasveIfian e UI Functional Must Have
15 | tnuansadSuanuenlauuy Dynamic Product Functional Must Have
Y 1 A (3 Ao Y .
16 @,Laummima@ﬂmazﬂimmmi”lﬂ Product Functional Must Have
17 | AUHTZVUANNEINTONABUDIAIALAT UI Functional Must Have
18 | inuamsoapDaURIMIIaUveIgiaula Product Functional | Must Have
A A o Y .
19 LﬂilmﬁENL’E)V\ILWﬂ"llfNﬂﬁﬂigﬂWﬂmmu Product Functional Must Have
S A g % .
20 | DUNFTIINU DN Product Functional Must Have
Y] o Y o Y 9 .
21 mummiaﬂiummﬂuvgmu”l@ Product Functional Must Have
22 | tnuennsalfuvuaniiaediedase Product Functional Should Have
23 | inwenunso ldazuuuauansofau1d Product Functional | Should Have
9 o Y ,
24 | wuansalsuuaunsnInulé Product Functional Should Have
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3.2 MsvenuUUamUneNIINVDIZUY (System Architecture)
T [ o o
?fﬂ']‘]jﬁﬂﬂiiﬂﬂl@ﬁi%ﬂﬂiugﬂlmﬂ 3-Tier 92411900N1Y Presentation Tier M5 ULAAINAVD
[ 1 a 1T o 1 9 [ . . .
Ny uamﬂumummﬂué’mu, Application Tier M5 VUlszurana Business Logic Hag Data Tier
) v 9 [ A = 9 1 Y 1 YA a oA
FMIVIANITUBYA ﬂ\iqﬁlﬂ‘ﬂ 3.1 qsﬂugﬂmg!,au 3 Usznn "l,mm @mumaummmzuuﬂgmmi

Windows Jlaufitaunuuuszuulfians Mac tag grauiaunuuusguul§ians Linux

- S, Y—

Windows 0S Mac OS Linux OS
{
1 - 1
| R Unity e
'
Unity Ul "
| i
- - g -
| !  Unity:
Qunity Qunty . EIET
Unity Engine Unity NetCode Game Object E :

1 3.1 amfnenssuvesszuy

San

=

{ o U @ . 4 . o { I
d01JAenTIUYDITTVVNIIUTINAY Unity Gaming Services 84319 3.2 Tumisitludn

% Y 1 { o { g 1 o 4
madennilaInnudiaunimiidu Host Tums Host inu'ld Tae laidoasiinig forward port 1o 198

U

1 4 4 J { I 4 J 1
lauduFauae Iaoase WasuiumsFoudoniu Relay server U1 Unity Gaming Services UNU

System Architecture

(7] H Unity- —
E | unity —— RN — &

Game Engine

Server

311 3.2 anifaenssuveaszUNMNNUIINAY Unity Gaming Services
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=1 = . . . @ F) g’/ . k) o Yy 9
gﬂ‘ﬂ 3.3 uanenanelu Unity Gaming Services aunuleianua 2 service MU laun fod

L e v ) A a a X 9 Yy v .2 ] v
Service 3ANT YOI NMNHUALUBDLNANTT Host INAUVUADITTIN 1193 Session Vuauaz 1y Code 31N 19N

. A Y . Y o9
Service JUMIITOUADNAY Relay Service 14 1193 UAQASHD

Unity Gaming Services

B +— Get List of Lobby
LOBBY SERVIEVE w

(2]

ﬁ Allocate/Deallocate Lobby

THE SURVIVAL (HOST) \

Lobby State

THE SURMIVAL (CLIENT)

UDP(DTLS): Join with Lobby ID

37 3.3 1RUMWNSINNUTINN UV UNMIAZ Unity Gaming Services
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y .
3.3 lnseadng Assembly domain
Tuinu The Survival la3aszidisums@eouTande Multitude of Domain-Based Assemblies 108
wsuANNSURAYe el denemswan tazye i NnennuRaIa (separate of concerns) M 17

3| ' (5 o
Taaguluszifisudnledronu namespace VoA 109 fag1 3.4

& Survival.Game.Infrastructure
IS Survival.Game.UnityServices & Survival.Game.Utils
T I A
[ % Survival.Game.ApplicationLifecycle.Messages S Survival.Game.Navigation % Survival.Game.Audio
A A
% Survival.Game.ConnectionManagement IS Survival.Game.CameraUtils [ Survival.Game.VisualEffects
r
T Survival.Game.Gameplay
A
[ Survival.Game.ApplicationLifecycle
A

H & Survival.Game.DebugCheats

& Assembly-CSharp

31N 3.4 uwuMNWIA33a519 Assembly Domain
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3.4 ms9anuUY Class Diagram
] I [ % [ 1
Class Diagram N4l The Survival vzutiaeenilu 2 drudeiuldun AIUNTAUNN(Gameplay)
ADAIUVDY Entity YBIANY 15U Player, Enemy, Inventory, Audio 4184 LagaIU tA30918 (Network) Ao
1 A A I dy o 1 = o Y
dauinSeuelowiussuiowias  (Backend) vounuaIulvafedvesdssuugianunalony

(Multiplayer) LU NetworkManager, ﬁ’m, SyncState, SyncAnimation “1814

ClientActionPlayer ServerActionPlayer

- m_PlayingActions: List<Action> = new m_ServerCharacter: ServerCharacter

List<Action> m_Movement: ServerCharacterMovement

k_AnticipationTimeoutSeconds: fioat = 1 m_Queue: List<Action>

+ ClientCharacter: ClientCharacter -m_NonBlockingActions: List<Action>
m_LastUsedTimestamps: Dictionary<ActioniD,

+ ClientActionPlayer(ClientCharacter float>

clientCharacier - k_MaxQueueTimeDepth: float = 1.6f

+ OnUpdate(): void m_PendingSynthesizedAction

FindAction(): int ActionRequestData = new ActionRequestData()

+ OnAnimEvent(string id): void m_HasPendingSynthesizedAction; bool

+ OnStoppedChargingUp(float
finalChargeUpPercentage): void

+ AnticipateAction(ref ActionRequestData
data): vod

+ PlayAction(ref ActionRequestData
data): void

+ CancelAllActions(): void

+ CancelAllActionsWithSamePrototypelD
(ActionID actioniD): void

+ ServerActionPlayer(ServerCharacter

serverCharacter)

+ PlayAction(ref ActionRequestData action): void

+ ClearActions(bool canceiNonBlocking): void

+ GetActivelnfo(out ActionRequestData data):

bool

+ IsReuse TimeElapsed(ActionD actionID)
StartAction(): void

- Necessary(int int
N % g essary(int basel int
- AdvanceQueue(bool endRemoved): void BaseActioninput
- TryReturnAction(Action action): void
+ OnUpdate(): void - m_PlayerOwner: ServerCharacter
UpdateAction(Action action): bool - m_Origin: Vector3
- GetQueueTimeDepth(): float - m_ActionPrototypelD: ActioniD
+ CollisionEntered(Collosion collision): void s m_Sendinput ActionAcionRequestData>
+ getBuffedValue(Action. ButfableValue buffType)
float + Initiate(ServerCharacter playerOwner, Vector3
+ OnG ivity(Action.G layActivity origin, ActionlD actionPrototypelD.
activityThatOccurred): void Action<ActionRequestData> onSendinput
+ CancelRunningActionsByLogic(ActionLogic System.Action onFinished): void
logic, bool cancelAll, Action exceptThis = null) + OnDestroy(): void
void + OnReleaseKey(): void

equestData data): void

eNonBiockng(): bool

510 3.5 UML Class Diagram (dudiuves wg@inssu(Action) M q fidravannsalila)

b

I 1 a 2 o
a3l 3.5 1iu Class Diagram lTudauves woAnssu (Action) ¥99AI82AT IAGIINSHEN
o v A H 1 o
Class Action Player 111l laatoud(Client) uaz 151195 (Server) Tagi Class Client 9214 1umyaasm
¥0'11/64 Class Server o115 Yszauwg@nssu (Sync Action) MFanau 1y Class Client 9z11dA

a . ' S o a ' : . .
WOANITN (Action) THAI@WTUTUN Tagldmatin msdszanmminisndonlya (Motion Interpolation)
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gﬂﬁ 3.6 UML Class Diagram (1999 Network Layer msﬂumu)

~m_CurreniState: ConnectionState
LobbyListFstchedMessage UpdateRunner ﬁ:!ln.-._l UpdateRunnar m_NetworkManager: NetworkManages
- m_Connecianianager.
Locallobies. IFeadOriyl st<Local oby> . jers: Comnectionmanager ﬁ.li.&!!! s
\_PenddingHandlers: Queue~Action> (readaniy) - m_NbReconnectAttempts: int =
+ LobbyListFetchedMessage(iocall obbws: = S Auacine: Hashtchoan- (readont) Hemotiages + NoReconnestAtiempts. int
eLocallobby>). Consructor - m_Subscriber ue: Dickonary<Action<fiosc>, - m_Locall abby: Locallobby m_Resolver. (ObjectResolver
H b il -m_| + MaxConnectedPlayers: int = &
' + OnDestroy(): void LobbySenviceracade #m_Offine: OffineState
. + SubscribeonUpdate: Action<floar>, updatePeriod. ' m_Subscriptions: [Disgosable # m_ClentConnecting: ClieniConnectingState
fioat): void S0 vl am e
RateLimiCookiann w.!!“.ﬂﬂ!:}g Action<fioat>). vosd : G-il?.ﬁsl..n._l.!lﬂ e ——
‘CooldownTimeLengtn: foat # m_Hosting: HostingState
CooklownTimel fioat Quitrpplicabantlessage) vaid
- CorkioenEeihadi et - Awiake(): void
CanCatbosl  fpeeseseen f T
+ RateLimitCookionm{cookiown ThmeLangth: H # ChangeState(nex:State: ConnectionState): void
float): Constructor SubscriberData i - OnCliemDisconnectCallback( ulong): void
PulOnCookdowr): void [ - OnCliemConnectedCallback(chentid: uling): v
+ Period: float i - OnServerStan). void
+ NextCallTime: fiat ' - ApprovalCheck(request. C: respor
H - OnTranspoFailure(): voud
JoinedLobbyConteniHearibeal H + StariClientLobby(playerName: string): vaid
ey —prrs ' + StartClientid{playerName: string, ipaddress: sting, port:
.nupﬂlh.ﬂﬂﬁlae!cl. [ + SIaNHOSILOBDY(playerName: sing). vosd
- m_UpdateRunner UpdateRunre: H + StanHostdiplayerName: String, iPadaress: Stnng. port: int)y. vend
- m_LobbySenvicar acade: . + RequestShutdosmd): void
LobbySenviceF acade N RegisterCustomMe ssages(): vosd
- m_AwntegQueryCount: int = 0 LobbyServicaFacade H ——
- m_ShouldPushData: bool = false T [
+ Begin Tracking(). voud m_UpdateRunner. UpdateRunaes H ulong, status:
+ EndTracking() void m_LocalLobby: Locallobisy '
- OnlocallobbyChanged(iobby: m_Localuser LocallobayUser i
Locallabby): voxd m AuthentcationServiceFacate
- OnUpdate(de: foat): void m_Lobbyl, -
& HeanbewPeriod: o = 8 m_UndyServceEacete sagePubhanar:
e Senveasiope ListmaSiopa :
m - Lif e
- LobbyApimertace: LobbyAPiinteriace + Az eARGS griRASyE{raial 2 atorOpLons). Task
figroemis - . + SmuProNieANRESIgUINASynClproNe: sing). Task
m_RateLimtQuery: RateLimtCooldawn + EnsurePlayertsAuthonzed(): Task<boot>
m RateLimitJoin RateLamtCookdorum
m_RateLimtQuicklon: RateLiniCooklown
L ‘m_RateLimaHost. RateLimitCooldown
....... CumentUnityl obly: Lobiby
- m_Istracking: bool = false
+ Stan() void 1.2
+ Dispose(): voil
. w.i..iﬂ“w:c..ﬂ!-sg. Vo Locailoby
+ BagnTrach <<abstiact>>
+ EndTraciing 4 + changed: event ActoneLocalloby>
.ﬁi.le&..ﬂ ¥  LobliyiD:. siring Comasctionpre
+ TryCreatel obbyAsymefobbyName: stmg, maxPlayers: int, isPravate: bood) 1 + LobiyCede: sting O . o
Tasks(Suceess: bool, Lobby: Loby)> NEpongede: miny m 1Pubishor<C
+Trydoind " swing} bool ! = Lobayhiame: strng .
Laby: Labby)> + Privae: ool Enter(y void
. e — « PlayoeCount; int Exit) void
RetreveAndPublishLobiyl istAsync(): Task * MaxPiayerCount: int OnClentConnected(cientid: ulong) cﬂ-ﬁ
ToL obbyAsyme(lobbyid.
Recomect sring): Task B ¢ lchenic: org)
................ ;iSHxE:SSEx stg) #n.l.. > Dadocaitin v A dmcheg gRig: H.uaﬁa!-sni swing. port: int): voig
RemovePlayerFromL oubyAsync{uask: Ll ot A R R [ F Il S S —- reabetoffin: | bk Loenetil. . L oDby(plaper Nane
DaletaLobbyAsynciloblysd: STngy; void o F ”n‘urrils-li:i.‘!.isiu! .miil!e!!l.!n:a.-lﬂ-.ﬂl.. void
' Dara LobtyOata + StrostLobby(playerama stng)
suing ‘saring): Task L pimazr) 1 + Qo Requesind Shutdonn)) vod
Dot obtyHearibeali®, foal . v + ApprovalC heckreauest 91‘3““—.&;’ eIPOnSe.
iSO R\t L Seatfchiul ) ve ComectonapprovalResponse):
- DoRemaveUsarfuser LocakcobyUser) h.u OnTransportF aluref). vos
............................... - OnChange(). word @v
e LobbyData, tumisers:
Locall sbbyUser): void
. DaraObjocts
OBy APartac * ApplyRemoteDatadlobty Lobby) voxd OffineSate
- k_MaxLobbesToShow: i = 16 + Resetocallser: Local cbliyUser). void )
ey - _ProfieNanagar Prafieanager
- m_Fitars: List<QuaryFiar> -l MainMomuScensama string
- m_Order: List<GueryOrder> ¥ ccoverrdess Enter() vod
+ Loty + <cuverrdes Exit). vod
+ ExceptionHanding(task Task<T>) TaskeT> e 91
.m!.g!:_sgiﬂﬂ-ai . sty port i vosd
TobiryDaia: Oonary<sirmg. DataObieci>): Taskelobby> b — .
+ Dlets.obiyoboyid: sving): Task < changed: ever Adton<Locall oblnyUser> <cmtruet> sring. port: i) void
+ JoinL obbyByCode(requesterUask, obbyCade: sting, TaskeLobby>  m_ UserData: UserData UserData  Jarereo: oumis ool via
3 Task<Lobly> - asiChanged. UserMembers - SetConnechonPayload(playerid playerName.
+ ReconnectToLobby(lebbyld: sting). TasksLobby> P sl oo stng): voud y
+ oy fobyid: string): Task + Displayame: - GetPlayerlal): s¥ng
+ QueryAllLobies() Task<QuenyRespanse> b -l vy sy
+ Getl sbby(loblnyid. sting): Task=<Lobby> boel. ChenteconnectngSiace:
+ UpdateLobylobbyld. s, GALA: Dictionary<string, DataObject>, shouldLock booi). TaskeLobty> + CopyData¥ romotby. LocalLobbyUser): voud P
+ UpdatePlayarfiobtytd. string, playesid sting, deta X . allocationid. string. stringl: + OnChanged(}: voil g} Consitctor # m_LobbyServiceFazace LabbySenieeracade
TaskeLobby> e + GeDataFernitySenices() Dietonary<siing, # m_Locaobby: Locall obby
+ SendrearbearPngobbysd: suing):
s} PipmDamOtige + <<overrdes> Enier(). voud
X + covermdes> Ext) void
f prre—— + cepvernde> ONChemConnectedichentd: uong) vol
' NetworkGuid + <eevernde> OnClerDisconnecs(henslc: wionp) voel
L |+ Firsitait: ulong OnDncommeiRRasanR ccendidacomestReasan
UnityServiceE moressage _ | + Secondsiat uiong Connectsts). vod
. Task
Tithe: c<enumuration>> *
et [ D v L
Aneciegsenice: Servce il ul W
OngmalEacepton. Exception Authensication :
Ity SeniceEmorvessage(tie. Sy, Message: sring, senvce: Senves f
angnalException: Exception = Constructor H
<estructer
SessionPlayerData
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{ . ' 3 1

910317 3.6 Class Diagram UML (@94 Network Layer 18 1uiny) Taenily Class 49419903
4 1 g}.: [ [ a d o a
1¥oune (Connection) MU UAVDITSUY, MITANITHOA (ﬁaq management), N139ANIT NIWFIUAIVTI
(Authentication) / M3IDYNYIA (Authorization) TuaouzmMsyousol 2 aauEHANAIINY ADED UL

o o < d A g A 919 o
podllar wazaouzesulay TasamueswlatiiuaovuzFuduveauny WORLAUABINITNING
A ' . o = 3 P Y A
1¥ouAD Connection Manager vymslasuaomuzituseulan aeluasuzeoulariiu Jaaue
1 Y I v 1A A 1 o .
gosviansanuy Tasuenldity 2 aulvgfe govziFouasuuy laaoud (Client) tazaaue

FOUADUUULNUIY (Host)

AvatarRegistry

+ m_Avatars: Avatar|

Guid guid, out Avatar

ol
+ GetRandomAvatar(): Avatar

Avatar

+ CharacterClass: CharacterClass
+ Graphics ject

+ GraphicsC
+ Portrait: Sprite

Select: GameObject

!

L
CharacterClass

c
+ BaseHP: IntVariable

+ BaseMana: int

+ Speed: fioat

+ IsNpc: bool

+ DetectRange: float

+ DisplayedName: string
+ ClassBanerLit: Sprite

+ ClassBannerUnlit: Sprite

gﬂﬁ 3.7 UML Class Diagram (Avatar)

A A @ A Y A [ Y A
91n317 3.7 Class Avatar 1o Class ¥03a1azain1elunundiauansodonau lanouEuny
o Z\}z o [ < 1 1 o g}./ {
Tagadaens NNUUL  Character Class @1HSUINUAIANNENNNTOAN 9 Y99AIazATHY  Laegh
v Y
Character Class 1 1@ 19 uifissdazasndrauamnsndonau ldmniu Taelimsldnudrazasdng

v
Y



~ NavigatonSystem

- n\_m‘ c W"' n bool
- NavigationSystemTag: string

ServerChaacterovement
. Chario: SeverCharacir

- OnDynamicObstacleDisabled(): void
- OnDynamicObstacleEnabied): void

Al

- k_AIStates. AlStateType
- m_CumentState: Alsumyu
- m_DetectR
m_HatedEnemies: I.m<§e~ev0wu‘\rv>
- m_Logics: Dictionary<AlStateType AlState>
- m_ServerActionPlayer. ServerActionPlayer
m_ServerCharacter: ServerCharacter
- FindBestEligbieAIState(); AlStateType
+ GetHatedEnemies(): List<ServerChasacter>
+ GetMyServerCharacter(): ServerCharacter
- Hate{character<ServerCharacter>). void
- teFoe(patentialF-oe<ServerCharacter>):
IEnumerator

s void
Update() void

m_AlBrain: AlBirain
- m_BramnEnabled: bool

- m_CharacterClass: CharacterClass

m_ClientCharacter: ClientCharacter |

- m_Physics\Wrapper. PhysicsWrapper
m_ServerActionPlayer: ServerActionPlayer

m
- m_StarngAction: Action
-m_State; NetworkAvatarGuidState

- IntializeHiPonts(): vod |
- dledDesioyProcess(desting), IEnumeruor
OnkkeStaeCrangecre.fo

MteState<L feState>)

+on

NetworkSpawn() : void
« PlayAction(acton<ActonRequestData>). vold
+ RecerveHP{inficter< ServerCharacter>, HPeint>). vol

- Update(). void

m_StartmgAction: Action |
mState: NetworkAvatarGuaSate |

)
“ClemActonsivold |
. ion>); }
+ GetAciveActioninfo(data< ActionRequestData>): bool i
2 |
void H
b |

!

- m_PosionTarget: Vector3
o m_TransformTarget. Transform

+ Clear(): void
+ Dispose(). void
+ DynamicNavPath(agent<NavieshAgent>,

+ MoveAlongPath(distance<fioat>) Vectord

OnNavMeshChanged(): void
+ OnTargetPositonChanged(newTarget<Vector3») : void
+ SetTargetPostion(target<Vector3>) vokd

CheniCharacter

LerpTime. foat
- _CharacierSwapper: CharacierSuap
Viz: ClientActonPlayer
m cw.w.lmm Animator
m_CurentSpeed f
|- m_tsHost: bool
- m_LerpedPosition Vecior3
m_LerpedRotation. Quaterion
\ -m smyunvwapper Physicswrapper
PostionLerper

m_Rotatont erper: Rotationt erper
m»servetchnn(m ServerCharacter

|
R —

| foat
+ IsAnimating() bool |
| - Onactioninputidata<ActonRequestData>) void
- DRANMEVent(idestring>). void
- Onidoveipuposton<Vectr3>): void |

newVakse<MovementStatus>). void
0 * void
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ChentActionPlayer

k_AnticipationTimeoutSeconds: foat
m_PlayingActions: List<Action>

AnticipateAction{data<ActionRequestData>); void
+ CancelAlIACtions(): void
FindAction(actioniD<ACUONID>): int
+ OnUpdate(): void
+ PlayAction{action<ActionRequestData>): void

{ o J @ T IS a
Character #® Class Miudruvesmimuaudlazasnelwny Taguseemilu Fnes
v 9 9
(Server) ttaz laatoud (Client) Tao Tns3e319 UML Class Diagram (31/#1 3.8) 1119 d2aznsvoadian

uazdng



PersistentPlayer

- m_NetworkAvatarGuidState: NetworkAvatarGuidState
- m_NetworkNameState: NetworkNameState

- m_Collider: Collider

- m_MaxHealth: int

- m_NetworkHealthState: NetworkHealthState

- m_UnbrokenGameObjects: Gameobject[]

+ OnDestroy(): void

+ OnNetworkDespawn(): void

+ OnNetworkSpawn() : void

- RemovePersistentPlayer(): void

Avatar

NetworkAvatarGuidState

- CharacterClass: CharacterClass

- Graphics: GameObject

- GraphicsCharacterSelect: GameObject
- Portrait: sprite

- AvatarGuid: NetworkGuid
- m_Avatar: Avatar
77 - m_AvatarRegistry: AvatarRegistry

+ SetRandomAvatar() : void

- RegisterAvatar(guid<Guid>): void

=D.

i

St

AvatarRegistry

- m_Avatars: Avatars|]
- m_NetworkAvatarGuidState: NetworkAvatarGuidState

+ GetRandomAvatar() : void
+ TryGetAvatar(guid<Guid>,avatarValue<Avatar>) : bool

25

ClientAvatarGuidHandler

- m_GraphicsAnimator: Animator
- m_NetworkAvatarGuidState: NetworkAvatarGuidState

4

+ OnNetworkSpawn() : void

3.9 UML Class Diagram (Persistent Player)

A A Ad v o Y A [ 2 3 9
11n31/91 3.9 A0 Class MAuToyavaIazAsHaMipagn1eluny Tay Class Hazinudolya

@ 1 g‘/ Y Y A (I} A d 9
VBINUDUNTUU smnuggmumﬂu 1Y (Host) ninvvsya

9 1

U

ARUNNAU
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[Ee——

5 AciveSaeGO: GameOtyect

gﬂﬁ 3.10 UML Class Diagram(Game State Behavior)

~ = . s [ A
91317 3.10 AR Class Diagram Y090 Uz0uUNY Taslanuzudiviiluaniuziny
{ 4 [ a 2 ] I~ [
niims¥ouapnunaYLLa) (Online) 9231 Class u1isponunilu Client Class 1182 Server Class Tagfiau

T = ;”, v Y 1 A = = ~ J .
U (Host) DI1USUDUNNISUNN 2 Class FIURLUAUDU (Client) dSNUADIULINEN ‘lﬂamum (Client)

3
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3.5 unumngaiaea (Use Case Diagram)
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o ~ Y =\ I a Y o A =
mmmumwgﬁmﬁmgﬂw 3.11 @Lamzwwmmﬂu Actor ﬁ’nﬂiﬂi’)"ﬁiﬂﬂllﬂﬂwniﬁﬂ 3.2 09

A
13790 3.23

Use Case Diagram

gﬂﬁ 3.11 BHNUNN Use Case Diagram

M15199 3.2 518a98AVd9 Use Case : Main Menu

Use Case Name Main Menu
Actor Player

. . v F 9 ) o Y o A A 1 1 1
Descriptions waamﬂ@mmmmu %$QﬂiﬂiﬂﬂfiﬁuTLNHﬁﬁﬂLW@Lﬁ@ﬂ’N‘ﬂzLﬁuLﬂN@ﬂN]li

Pre-Condition

Post-Condition




15199 3.3 518a198AVD4 Use Case : Host Game
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Use Case Name | Host Game
Actor Player

.. Y 1A A Y A
Descriptions AU NNISTTNUDIUNDIAUINY

Pre-Condition

Post-Condition

FEUUTMIade fioq

M13197 3.4 51882198AVBY Use Case : Create Lobby

Use Case Name

Create ‘Irgi)’eN

Actor

Player

Descriptions

o Y 1 oA A Yy Y 19
wmmﬂgmumaﬂmmiwwmﬂmmgwuﬂwm

Pre-Condition

Post-Condition

1 o d
whgnih Tnaadude

M15199 3.5 518a108AVD9 Use Case : Join Game

Use Case Name Join Game
Actor Player

P Y 1 A ~ 9 1 9 A '
Descriptions @mumﬂﬂmzmﬁ’mﬁmmamumu

Pre-Condition

Post-Condition

SELUVMIIINI N4

M13197 3.6 518aZ18AVDA Use Case : Enter %194 ID

Use Case Name

Enter ﬁ@ﬂ ID

Actor

Player

Descriptions

o Y1 oA A ) Y Y 'Y o Yy Ay
‘Viﬁﬁmﬂ@mum’ﬂﬂ‘ﬂﬂ&ﬂﬂﬁ’J?J‘H’f)ﬂ@tﬁl!%%@]ﬂﬂﬂiﬂﬂiﬁﬁ%ﬂﬂﬁ@ﬂ‘n@]@ﬁﬂﬁ

Pre-Condition

Post-Condition

glaudmnsonsensiavesriosla




M13197 3.7 51882198AVD4 Use Case : Enter Lobby

29

Use Case Name | Enter Lobby
Actor Player

o Y 1Yo Yy A9
Descriptions AT INHOINABDINIT

Pre-Condition

EY

Post-Condition

nsenIHaveIRoINignAes
Y

Y1 Yo Yy A Yo &
Ejmumﬂi?uﬁf)\iﬂ@]ﬂ\iﬂ’]ﬁllﬂﬁ'llﬁfﬂ

M13199 3.8 51UazIDUAUDI Use Case : Select Character

Use Case Name

Select Character

Actor Player
Lo o Y Yo Y Y A o Ay Y
Descriptions wawm@muw15’;3mmrzjmummamaﬂﬂmazmmmmﬂﬂ
.. Y Y o <
Pre-Condition WITINUNOIAUID

Post-Condition

Y A o Yo <
Qlﬁuﬁuﬂiﬂlaﬂﬂﬁﬂﬁgﬂillﬂﬁ'llﬁﬂ

M13197 3.9 518a1P8AUDY Use Case : Wait for Players to be Ready

Use Case Name

Wait for Players to be Ready

Actor Player
.. Y Y Y A 9 A 1 k2
Descriptions ﬂlﬁua’]uWiﬂlﬂaﬂuﬁﬂ']11!351]@\W]'J!’l’]QLW@llﬁﬂﬂﬂ?’]uWﬁ@Niuﬂ’]iﬁNLﬁulﬂllhlﬂ
.. Y 1 I v o < Y
Pre-Condition HEULADNAIASATTUIVLLAT
.. Y 1 = 9 Yo
Post-Condition E\J,Laulﬂaﬂu’ﬁﬂ']ugﬂ'J'liJWﬁ’ﬂllVlﬂ’ff']ﬁﬂ

13199 3.10 518a2108AUBI Use Case : Defeat Enemies

Use Case Name

Defeat Enemies

Actor

Player

Descriptions

WaanInglauauny Alauannsonnadag luaiuldvua

Pre-Condition

Post-Condition

Y1 o o w ] 2 Yo &
Ejlauﬂ"ﬁ]ﬂﬁ@g‘luﬂ”lu‘VNﬁil@lllﬂi‘ﬁliﬁ]




M13197 3.11 518992108AVDY Use Case : Play Game
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Post-Condition

Use Case Name | Play Game
Actor Player
. . Y F) 1
Descriptions AL aULNY
.. Y 1 Y A 9 2 '
Pre-Condition Araunnanludesiaoiugnionlumsisuauny
9 9 1

Yo &
mumnmumu“hm&n

e

M13197 3.12 518992108AVD Use Case : Upgrade Gear

Use Case Name | Upgrade Gear
Actor Player

.. 1% Y 1 o v o ?,‘, 1 Y 9 a @ t4
Descriptions waw1ﬂ@gaumﬁmﬁmgmwmiuﬂmm"lﬂ Ejlau’ﬂ3ﬁ13J1iﬂLﬁiiJWﬁﬂQﬂﬂimﬂlﬂﬁ

@

Y Ao
ﬁﬁlﬂﬂllﬂﬁlul’lﬁTﬂfnﬁl‘lﬂ

Pre-Condition

0o v w

F
1 o 0o
ﬂ’l"l]ﬂﬁﬁgclu@'luﬂﬁﬂuﬂﬁnﬁﬂ

Post-Condition

Y = [ do
Ejlaulﬁiuwaﬂ@'ﬂﬂiﬂ!ﬁuﬁﬂ

M15199 3.13 S18a2198AUB Use Case : Start New Wave

Use Case Name Start New Wave
Actor Player

.o v a [ < Y 1 9 a Y v o 1 1
Descrlptlons Wﬁ\ifmfﬂ"m@L']ﬁWﬂﬁLﬁ‘iiJWﬁ\iQﬂﬂim g«mu%mmmmummﬂuﬁﬁgclumuslwu

Pre-Condition

vuanamaasuwasginsal

Post-Condition

Anginalvuluailvi




15199 3.14 518a2198AUd Use Case : Time Out
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Use Case Name | Time Out
Actor Player
.. A o )
Descriptions nawmmmlmmm”l’ﬁﬂwmm
Pre-Condition | ftauynautauinyeg
9
Post-Condition [WgIUADUMTILNY

U

M13199 3.15 5189a2108AVD] Use Case : Finished Game

Use Case Name

Finished Game

Actor Player

Descriptions NIV
Pre-Condition LIDUDUNNHUAD
Post-Condition AULNY

M13197 3.16 5189a2108AVDY Use Case : Option

Use Case Name | Option
Actor Player
FJ
Descriptions mimmmmmsﬂumu

Pre-Condition

Post-Condition

F
(4

' Ay Yo &
G]\‘lﬂ1@1ll1/l¢]ﬁ]\‘lﬂ1‘ivlﬂ’ﬁ1!ﬁ]

M13199 3.17 518a2108AUB Use Case : Save

Use Case Name Save
Actor Player
Fl
=1 o 1
Descriptions UUNNNITAIA

Pre-Condition

=\

A d
imsuasudasmsasmnielunw

Post-Condition

v =K

g’; 1 d‘ﬂl Yo &
‘]J‘Lmﬂmimﬂm@mmﬂﬂmﬁﬂ




M13197 3.18 5189a2108AVDY Use Case : Audio Configuration

32

Use Case Name

Audio Configuration

Actor Player
2
Descriptions MNIAIAIANNA-ILIVUTIIN 18 1N

Pre-Condition

Post-Condition

EJ
%

1 @ = Yo &
GI\‘]ﬂWﬂ'JnJﬂQ-LUT’UfNLﬁENl‘lﬂﬁuifﬂ

13199 3.19 5189a2108AVD4 Use Case : Finished Game

Use Case Name

Base Destroyed

Actor Player

Descriptions gmmamﬁldugﬂﬁ@gﬁwma
Pre-Condition | ftaunnauaunuoy
Post-Condition ULNY

M131971 3.20 5189a2108AVD9 Use Case : Manage Profile

Use Case Name | Manage Profile
Actor Player
Descriptions 1am3voyadIuAIveIRIa Y

Pre-Condition

Post-Condition

Y Y] Y 4
WLaummiai]ﬂﬂﬁﬂJmJ”aUlﬂ

U

mﬁnﬁ 3.21 swazﬁﬂﬂmm Use Case : Create / Edit / Delete Profile

Use Case Name

Create / Edit / Delete Profile

Actor Player
.. Y 1 Y ) J o & Y
Descriptions gravannsaade ud lv nieaudoyadiudniuld
Pre-Condition | ftaudesiidoyadiuda
9

Post-Condition

1 % o d
rauade ud v audoyadiudaldduse

e




15199 3.22 S1ea2108AUd Use Case : Select Profile

33

Use Case Name | : Select Profile
Actor Player
1 /A
Descriptions Alauansodon Ins andeanms141d

Pre-Condition

Aauseslvoyalng ludedatios 1 Tnsld

Post-Condition

Profile Nignidenvzgminnlduaasirnuvesdiay

15199 3.23 S18a2198AUd Use Case : Exit

Use Case Name | Exit
Actor Player
Descriptions Alauonanny

Pre-Condition

Post-Condition

INUITHYANTININIUAY
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v o o v ayv o d
3.6 ummemimamamuamuﬂgauwuﬁ (Sequence Diagram)

A M5 UT0azIBeAUDWNUN NN (Use Case Diagram) NNAMNFUG0U dmnsoimnai

o J

I Y] o o w a o . y o
HJ'L!!LW’L!PNﬂ13ﬂ1\‘]1ullUU'§nﬂUﬂ§]ﬁNWHﬁ (Sequence Diagram) Lﬁﬂllﬁﬂ\ﬁWﬂﬁglaElﬂfnﬁ‘l/n\‘ﬂu ae

[
[

awums laneuvesdoyaldasgii 3.12 Bagili 3.19

U U

msasv Lobby

O

j: Kkthasw Lobby

|
U:iler

|

|

1

B

1@anus:nn Lobby

Vo —

naduasw Lobby =———————p

Server

SRV LObby e

cll

asw Lobby fus=uu

—]

4— — — = aw Lobby Hitfp = == =— — =

4— — — = gkl Lobby = = — — =

514 3.12 wuRamsMaMuUUa Y fan

(%4

NH

d Yy v
FAIHUNITAIN 193
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[Hauda Lobby

HﬁqlﬁaUda LObby

User

nnL'J.uLﬁ'auria Lobby =——pp»

—

nsdvaaunnsan Lobby code
ondavASUAIU

.

alt
[nsan lobby code Iugndav]

4— - windounsan code lignday — —

= — = nsan Lobby code gndap = —P»

alt
Tiiwu Lobb:
fLmliobby) 44— — — - [ywu Lobby = — — — =
4— — - oudoduima) - — — —
[wu Lobby]
= — = = WuLobby = — — = =

- — — — |fauda Lobby = — — P

- — — - \foudo Lobby f180 = — —P»
4— — = [Udok( Lobby = == == =

v d 1

51 3.13 wnudamsausuud vl feuiusaaumsivouse viog

U
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Client aan Lobby

I ]
' |
| I i
Clignt | !
| I |
] M I
|
029N Lobby = |
1
nn Lobby I \
Us:anA User fioon
4— — — — - domsifouds = = — — — =
4— — — — 500 Lobby d15) = — — — =
A— — — = pAulUdonthiuykan = — — — =

H v o o v v v d
UM 3.4 uRUAIMIMOUUDE UL HANWUSTIY Client 80010 104

Host 2an Lobby

- by
[]

User H ; Other User

U |
| I | |
[ [ | |

—————— na@an Lobby —— i

Lobby >
User Disconnect
4— — = Wiokih Main Menu = — = ¢
__ _ Other User fivkucaon Lobby _ —

Tuk(n Main Menu

H % o o ayv o ¢
51 3.15 awmmm‘imemamumﬂuﬂ{]au‘wuﬁdm Host 99NN ﬁﬂﬁ
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s sync animation
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J

animation Gu

L

4 — — chukuvlkuvo Client 1 = = =

i 3.16 tIURIMIMOUMUDIa U faw

msta Skill

mLau
1
|

————————— Player [i Skill ——————pp

Client 1 UI{u =

U

NU

R

dwiandusio Client 1

S

= — = dukdvirUvae Client 1 = — —p

$a3UNT Sync animation ¥139N15IAADY
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Application Flow Diagram

[

Main Menu Scene

<~ 1

Game Scene

Lobby Scene

Post Game Scene

311 3.19 WU N Application Flow

3.7 M5ednNuUULINN (Game Design)

3.7.1 lapvoany (Game World)
Az A o a A ' Aol Ada a o ' |
uidlununumsauiuTeted luganaanlaadlaInnnmniisneedoagluanumg
a " v o o I Vo Al A 1 @ 3}21/ T ] ] [T 4
Awese Tearwuiuypdiiluriuinaadvgige uaenandnsvesyudldasduiludagiumniug
A 9 ~ AN T 2 v K [ Y a 1
aumMsIzANY TanuazANdeIMINIzlnaseuriugoaus  NuIdwaliifa@InI NI eI NNy Ye

aQ

1w da 2
LA WU EA19 YU
4

3.7.2 (3939517 (Storyline)
S a é’ 1 1 A Yy 9 gj =3 T
mamsaiMnauzed lurnanududurosaensminlzninagegs  wagHIug

1 Y1 A o A o o 4 1 o’g’.l A Ad A J= I 1w A Y
Gl1\19]11ﬂ5’3113J6ﬂ1!LW®i]ﬂﬂﬁﬂ’UiJ‘t{HEJ AUV ANUPHIUUMADIIUNUUNINUIAYY (HADAIULATUN

Yy 9 A A 1 Y A D 9 dy ' @ Y a Y @

gAndrimaunaoegizdenlnfesgruidugaietisunimnundwmaluszszidanazdamsdng
o A G 1 J

nowiugn hilsuysdoon liaunua

3.7.2.1 M300NUUUAIY (Level Design)
~ % X A g a A4 A 9 vy 1 v
ununnelunuaziuiiuinhaazszligiuniuedassnaraie lidaulndeagiuld

v @ v o A 9 = Y
Qwuazmmsa%ﬂmiﬂuﬁﬁgmﬁ]mnfﬁﬁ)umg”m”lﬂ

3.7.2.2 M30OALLUNITND (Mission Design)
PAINHNNBVDINSLAUADMNIIAITOA THATUAMNANMVUA LagA15NIIZaNKTAIN
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3.7.3 nalpueanN (Mechanics)
IS . A an Ao o
sUuuDnuziuguuy 2D Persistent World w3e31lunuaeila luuwuiisina Tasinuoz

HszuumsiSuanuamilszaniammsanveadiay Tasldwanms Goal Oriented Action Planning

SN Dynamic Difficulty Adjustment

3.7.4 /N (Visual)

o d .
suvumsduauenmezilun g vy Pixel Art

3.7.5 AlazAg (Character)
(2 Y Y
Aazasdagian

kY

ﬁzdmzmmsmﬁaﬂuwum”lﬁ'ﬁmm 4 UNVIN LAZUABZUNLINIZUANNEINTON

1 [ d' YY g‘/ 9 Y 1 A [ 1Y
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U
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2. Damage UNUMAIUMS landnagasnanudonslidng uadossoanmsiloan
A v A g Y A o u o vy A o
3. Mage Unumiiums Tawdidusnhanefidadag uadosiseesmsosnuuazms
Tauanl4ainunu

A Y ] A A 1 =) "9 A = 19
4. Support UNUIMNNUUMTBIYNADLNDUIINNY umamimmﬂwmmzﬂﬁﬂmﬂu

aaznslarng
o a Y A4 q9 Yo Y 1
Aagazinanua 3 Uszinmivelylums Tauddiauauunumvegian

v
=1

1. Demon A3 3£AVEINNYA
2. Necromancer ﬁ@gizﬁ’mmq
3. Skeleton AiNgTAVIY

F2UUA ’t]ii’l (Combat System)
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~ ' Y 1 = o w A q 9K o )
m3 lwdszez Ina Teeusazunumvesdiauszlionsdsedranneldlums landdag uazd

] '
3 I3 a

9 ]
ruansaEsuNate A niuvesate Iame IdamisodiudagNazimuszauniwen

Y 1
Vuauaneu 'l



41

Tudsvesdagaz ldszuudunuduniclums TaddauluszezdseFanazszuudum

hnnerie Tawddiauluszez Ina

3.8 Dynamic Difficulty Adjustment Design
IS @ @ 1 Y 1 @ @
Lﬂumiaammmzunmiﬂiummmﬂﬂ181ULﬂ3JG]mwﬂmmimumm@mu Tagrzinseall

WnwzIndoyamsauveian
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2. Swaudagiidans 1§ (Kill Count)

3. UNUIM (Role)

4. ﬂ"maué’m'u (Number of Players)

5. UIUVBIAA] (Numbers of Enemies)

[

6. anuderenaseliiudag (Damage Done)

G

7. ANTEN18N IA5Y (Damage Taken)
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Tagazihauaniunmulanieanainlseansammsiau
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A Y .
2. ANUAVNUT (Progressive)

S o 9 Y 1 v 1 1 1 A o = A
Wumaihveyavesgiauuriamanuuanaaieglugiaimmua (1 uIn)  1ie
Y Y
asdeUIszantnmmsauveIfiauiulmIwaIINTUNS p0ADBYAT 1T BATIMIFINIIANg
~ Y ] =1 A 1 1 =~ Y I T Y o1 A o
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3.9 Goal Oriented Action Planning Design
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lﬂ?’l’iiﬂﬂﬂﬂﬂ'ﬁﬂi'ﬂigﬂﬂﬂﬁ'lllfﬂﬂsl]@\?!ﬂﬂ)

ﬂﬁNﬁ 3.24 Action: MSINNDIUIY Demon

4
Pre-Condition AoaTIMIdansfngaowivesdauiimswannnnIuuaziionsidiu K
¥INAT 1
Action (WHT1UIY Demon
° a d o A 43! <3| o ' Y
Effect $11913849 Demon Tumsiiaasna lvzgriminvuiusaunnuaida
Y
MIFIMIAngaoIN + UIUAUAY
Cost 0

m‘mﬁ 3.25 Action: N5aAIIHIU Demon

Pre-Condition AMBATIMITIMsAngaoA vesdiauiinisnanoenazionsdIu K oy
A 1

Action (WHTIUIU Demon
o a g’/ o A ds! < o o g.’z a

Effect $119109 Demon Tums tn AsIAa Iz ginindudusnusnnuauay
— AIUANYDIBATINIAINIIANFADUIN

Cost 0




M15199 3.26 Action

43

: MISINNIIHIY Necromancer

Pre-Condition

Y
MoATIMIdansAngaoivesfiaulimsanmnniiu tazlioasidiu K

YNNI 1
Action INNI1UIU Necromancer
o a g’/ o A é’ I o 1 1
Effect IUIUVDI Necromancer Glfl«!ﬂ”li!,ﬂﬂﬂi\mﬂll‘ﬂ%ZQﬂ!WMﬂJULﬂMﬁ]TH?Uﬁ’JH@IN
Y
ﬂlﬂﬂﬂﬁi1ﬂ1iﬁﬁﬁ1iﬁ@]§@ﬂu1ﬁ + ﬂ"maummu
Cost 0

ﬂﬁNﬁ 3.27 Action: M5aAIIHIU Necromancer

Pre-Condition

MoaTIMsdansAazaouivesdiauiininanos 1aziionsdiu K vios

1711
Action [WNI1UIU Necromancer
o a g o A g 3 o o
Effect IUIUUDY Necromancer 6],‘Iﬂlﬂ”l'i 1NA mmﬂ”lﬂ%zgﬂmmmﬂummu TUIU
Y
ANAN — FIUAN ﬂﬁﬁ1ﬂ15ﬁﬁﬁ1ﬁﬁ@l§@]ﬂu1ﬁ
Cost 0

ﬂ]ﬁNﬁ 3.28 Action: MSINNIIUIY Skeleton

Pre-Condition

Y
oA MIdasfagaouIivesdiauiimsnanuInIu taziionsidiu K

YNNI 1
Action INUDIUIU Skeleton

o a glz @ A é’ I o [ [
Effect $1UVe Skeleton Tumsinaasena lsgginnudusnudiuave

9
ﬂ@]ﬁ']ﬂ'liﬁ\‘]ﬁﬁﬁﬂgﬂﬂu"lﬁ + UIUAUAN

Cost
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msnﬁ 3.29 Action: N5aAVIHIU Skeleton

Pre-Condition

AMPATIMIFImsAngaoivesdiauiinnanee waziionsiaiu K oy

711
Action [NNIIUIU Skeleton

o a g’/ [ A dﬂ@} I o o gi a
Effect ATUIUVDY Skeleton “luﬂmﬂﬂﬂsmﬂllﬂ%zgmwmmﬂummu VTUIUANUAN

— AIUANDWBATIMITINIANFABUIN

Cost

0




U

#31/3249N Demon

M13197 3.30 Action: M3laNAYNA

45

Pre-Condition

o a o a
NAJIINUNATUTD

. Y S Y Y . .
Action mhmg‘mumﬂiwu Navigation Mesh
= . o 1< Y1 Ao
Effect M85 VY Path Finding Qﬂmwumﬂmjmumﬂmm
Cost 0

M13197 3.31 Action: N131aNAUVUY Rush

Pre-Condition

Y LI Y d‘ d' o
@Lauﬂizmﬂ Damage 9gMNINFHAUDIUAIUNNIHUA

. Y a9 ) 1, .
Action W Taud HEaUAIYIE U Navigation Mesh
3 3 o < Y1 Ao
Effect 1MNeUBe3Z VY Path Finding gﬂmﬁumﬂuwaumﬂmuﬂ
° [ Y v YA 1 Y [ o a
Cost AUV UIVBIRLA Y Damage ﬂuwaumgiﬂawqm Wuiuaaay

M15199 3.32 Action: N5AISL

Pre-Condition

° A A 1R A o I
Y1UIU Necromancer m'ﬁaaagmwmwuﬂ‘la

Action 1i11nifed Necromancer A28 Navigation Mesh
. . o I [ P* A7
Effect Lﬂ1ﬁlﬂﬂﬂl@\‘]i$‘ﬂﬂ Path Finding QﬂﬂWﬂMﬂ!ﬂHEjLﬁHﬂﬂ]ﬁuﬂ
o A A [~ o a
Cost 914U Necromancer NNADDY Auduaaay

MI9N 3.33 Action: NM3908NAY

Pre-Condition

122

Snudngimaesgnanimual3

U

Action gNIANM3 IIUAIa LAz DDEVINAUINTVAI8TZ VD Navigation Mesh
° < { ¥ o
Effect 11eve952 UV Path Finding gnimuailugiuiiuvesdadag
o o ~ A [ o a
Cost TUIUANINNIAD Wudmauaeay




%

ﬂgﬂszmﬂ Necromancer

5197 3.34 Action: M3lanAYNA

46

Pre-Condition

o a 0 3
UANIIN LNA AT

Action 19 TouAGiauR 183211 Navigation Mesh

a o < ' { o
Effect iMu18ve952 VD Path Finding tazszuumassgnimuailugiauidiviua
Cost 0

M3197 3.35 Action: M3anAriaanu oIy

Pre-Condition

A o A A 12 Ao Yy
1U®ITUIU Necromancer mwa@egmwmwuﬂ%

Action i TandAdiaurnunnoaiiues Demon A185211 Navigation Mesh
. . I3 < A
Effect i Mu18v8 952U Path Finding gniriuaiiiu Demon uazszpumssagn
3 [ Y 1 Ao
Mmvualugiaunmuua
o ~ = T g o a
Cost 1UIUVD Necromancer NHADDEY dudmauanay

M13197 3.36 Action: NIDBANAY

Pre-Condition

o [

A A 12 A o Y
ﬁ]’]uf]if!ﬁﬁgﬂlﬂaﬂﬂgﬂﬂ‘ﬂﬂ'l‘ﬂu@ll?

Action onANMI TIUARIE D DDEINAUINTVAIYTZ VD Navigation Mesh
7 . o [~ A o ¥ o
Effect Lﬁ'l'ﬁil'lflsll@\ﬁgcﬂﬂ Path Finding QﬂﬂWﬁUﬂlﬂUﬁWUﬂNuﬂlﬂﬂﬁﬂﬁﬁg
o @ A A IS o a
Cost UIUANINIYIAD !“]Jui]’lu’)uﬁﬂﬁ’ﬂ

U
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a315219M Skeleton

5197 3.37 Action: M3lanAYNA

47

Pre-Condition

o a 0 3
UANIIN LNA AT

Action 19 TouAGiauR 183211 Navigation Mesh

. . o I Y 1 Ao
Effect 1HMU8UB9TZ VY Path Finding gﬂmwumﬂu@mu‘wmwm
Cost 0

M15197 3.38 Action: M3)ANAUVL Rush

Pre-Condition

Y [ 9 A ~ °
lﬂlauﬂﬁglﬂﬂ Damage 9g1M NINFAUIUAIUNNIHUA

. Y =S 9 Y 3 z
Action W Taud HEaUNIYITEUU Navigation Mesh
¥ 5 o [ yo Y bl o
Effect HMU8VB93Z VY Path Finding gﬂﬂmumﬂuﬁjmummﬁuﬂ
o ' Y 1 - S Y=l [ o a
Cost AN IUIVDINLAY Damage ﬂugmumgﬁlﬂamq@ Wuiuaaay

M13197 3.39 Action: N3 1ANAUU Sneak

Pre-Condition

Y 9 A d = ] A d A o
Ej!ﬁuﬂ’ﬁl&liﬂﬁ TUNUUNGA UITIST NN IUNNUNUNNIHUA

. 9 =3 =~ Y . .
Action mﬂi}mgmm UAIYTEUU Navigation Mesh
. g o I Ao Y
Effect ihnaneveesz Uy Path Finding gﬂmﬁumﬂu@;mmumammu
o ! . { < 3| 1A
Cost 914U Hit points maqgmﬁuu Humanaay

M151911 3.40 Action: NM3DOENAU

Pre-Condition

o [

a A 12 Ao Y
mu’mﬂmgmwaﬂﬂgammﬁuﬂ%

Action onan3 lNuARiauIe 0089 INAUINTUAI052 U Navigation Mesh
.. o < S 3 ¥ o
Effect Lﬁ1W3J1EJGU@\3§$‘]J1J Path Finding gﬂﬂ’]ﬂuﬂlﬂuﬁ’]u%nuﬂlﬂﬂﬂﬁﬁﬁg
o o a A I o a
Cost ﬂwuﬁuﬂ@qﬁl‘ﬂl‘ﬂﬁ’ﬂ !ﬂuﬂ1u3uﬂﬂﬂﬁ
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3.10 M30dNVUTIUAAABNUAIY (UX / UI Design)
m3venuuuaIuMsAnaenud1¥au Taelimsesnuuuniiunuaie 9 wu niman (Main

% I~ [ { {
Menu), HI1ADNAIAZAT (Character Selection), n1e 1N (In-Game) 1T uAY A931l9 3.20 ezl 3.33

SURUIRL ¢

Start with Loklay

Start with IF

Charnge Frofile




Join Lokky Host Loy

Lobky Mame

Join Lokly Hozst Lokky

Enter Lokky IO

517 3.22 aaudianefl4 : Join Hiod
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Join Lokky Host Loy

Enter IF Address

310 3.23 @ufnned]y : Host Hiod with IP

Join Lokly Hozst Lokky

Enter IF Addres=

510 3.24 arufanof]4 : Join o with IP

50



Create naw Frofile

g Edwardizzd

@ Johrgd 2E

g‘l.lﬁ 3.25 ﬁ'ﬁuaﬂdﬁﬁﬁ‘l’f : Profile Selection

Mew Frofile Mane

Cancel

gﬂﬁ 3.26 d’ﬁuaﬂﬁi’)@‘lﬂf : Create Profile
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Flayers (/180
@® He

Y Edwardizzd

Archer Flayers (/180
@ he o

Y Edwardizid v

H d [
1 3.28 daufaaefly : Character Selection (lnatounaeuzialinion)
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Flayers (/180
@® He

X Edwardizid
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g‘ﬂﬁ 3.31 dﬁuaﬂﬁiﬂﬁ?ﬂ% : In-Game Pause

YICTOR Y

Tod Surwiw+ed

Flay Again

31l 3.32 aaufaned]d : aunanULTUE
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Uil 3.33 arudanefld : aununvunA
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UNN 4

NaNIINAADY / ANHN TN

4.1. NIONUVUMINATOU

dMSuINN  The Survival RaavhlavhmseenuuumsnadeuTaelinhwuelumsnadou

Yo

UszanSnmuesszuulsuaNueINLDUBANEY (Dynamic Difficulty Adjustment) H3ga3i 1851052
Y g’/ ]

< ~ y [ 1
ALUINYUR 12 AU uieendu 3 Nu Nuag 4 AU Lﬁﬂ!"ﬁjﬁ‘uﬂﬁ‘ﬂﬂﬁﬁ)ﬂﬂﬁlﬁumh

9 9
9 1 9 v

1 1 \ [ Y 1 dy (= 4 A
ALUNN 12 ﬂuuu"lmﬂmaumu The Survival ¥1NDU T@ﬂﬁjLaummmzvthJiz’dumimmmau

1 Y Ay Y Y o Y ] g‘/ Y Y o
IWUALAU Beta Tester ﬂ"lﬂumwmfflumﬁa'@mmmmzwmmmmu Tﬂawauﬁlmm 12 ﬂu”lmmsu

[} a

] 1 1 Q) a
ﬂTi‘I/]ﬂ’c’f’f’J‘UIﬂﬂuluulﬁjﬁ%ﬂNQWNWJslUﬂWﬁﬂﬂﬁ@U33‘]J‘]Jﬂ1§!ﬁu"llf)\1lﬂu uaumsnageudszansnin

Q q

Yo

o Y A 3 o ' v =< 9
BNIEUU DDA Iﬂﬂg‘lﬁ]ﬂ‘ﬂ'lﬁE]Qﬂ1§1/]ﬂglﬂﬂm@aaﬂﬁgﬁﬂﬂ']imﬂ'ﬁlaulﬂllm@Qﬁ!auﬂ\iﬂNﬂ JIUDUDUA

U

v o J Pl = 9 ~ ) <3| 1 Y o
ﬂ'g'liJﬁiquﬁBU’f]\leauﬂ’]ﬂclumN Tﬂﬂﬂ’liﬂﬂﬁaﬂﬂgi%lja']ﬂuag 1 {’]f'JTMQUJu’E—]EJ'NaJ’]ﬂ Tﬂﬂﬂqﬁﬂwwu’]

3 1 g { o o
LWU’HL‘]J‘LJL’JﬁWﬁLWN1$ﬁﬂJﬁ1WiUﬂ1§%ﬂﬁﬁlU

4.1.1. MIUULHIITZULINN

) >

Y 9 Yo o _Aax ' Y v & Y ' yay 1
AAUNN 12 ﬂmzklmummuzun‘ﬁnmamﬂmm@wmm L‘WE]GI,‘HQlau%ﬂﬂhﬂgﬂl‘ﬁﬂﬁmumh

ldedegndvatazamnsnaunuaelszaninmgaga e

s Y
4.1.2. MINUYLYaA
Y o v X 9 v R AA U ] . A
1/1NmemfuzuumﬂmwwumuazumnmﬂTaﬂmaumumuiﬂmﬂm Discord LWE]Gl,Glﬂuﬂ'li

7 o

@ A J 4 ] T : > g a3
ﬂmm%mimuuax’miilm‘nﬁ@aaﬂmmumy1ﬂ18maﬂﬁgauﬁmﬂﬁ@umwuﬂ uﬁ]ﬂiﬂﬂﬁ Qﬁfﬂﬁlﬂﬁ

9 < 9 A o ' a A Aa o Y Y
ﬂl@ﬁ;ljaﬂ’]fl‘lumll "Bﬂlﬂuﬂl@yja!ﬂﬂflﬂﬂﬂ"lﬂ'i%ﬁ‘ﬂ‘ﬁﬂ']WL%Q‘ﬂﬂHg“Uf’]\ilﬂlﬁu llﬂllﬂ

1. MOATIMITINIANFADUIN (Kill Per Minute; KPM)
2. ﬂ'm?lmttd’fﬂ?ﬂﬂﬁvlﬁlg‘u (Damage Taken Per Minute; DPM)
3. manudenienai 9 1¥nudag (Damage Done Per Minute; DDM)

Y
(%

dy o ' A ) Y ' a a a o F) %
VBYAMINNAUICYNUINIVA K e lglumsmmlseansamidainesuag 15 lumsdsy

JZAUANYINUDITZUY DDA



4.1.3. ﬂTi!!Elﬂ“lJ‘ig!ﬂ"n"UE)x‘i!ﬂ%ﬂ‘l!ﬂ]‘i‘i’lﬂﬁﬂ‘l]

Y 2’, o [ ] Yo a
Gluﬂﬁ‘l/lﬂ’ﬁf]ﬂ nﬂﬁngﬂmaimaumnmwm 2391 Iﬂiﬁ]g‘ﬂ1ﬂ15gﬂlﬂhﬁ1ﬂiﬂﬂ1i@]ﬂ@\1
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Y
(%

= & o Ay 1 A Syy A a ' 1 Aaa
3¢1U DDA LlagaﬂiauFﬂglﬂu@’nﬂmﬂlllllliguu DDA GI@W]Qul’JL‘W’e'J‘Wi]ﬁmm’ﬂmmmnﬁﬂl@ﬂmﬁﬂﬁ

{ [y a a a o o J
NeINVYTLANTNNBINNBLUAZOITUE IUMTLAaUNY

4.2. Hamineaoy

\ a a a U/ \ Y 1
4.2.1. ﬂnJ‘sza‘nﬁmwwmnyzmaqmmgmu

1 Aa a A o A = [ Aaa 1 [ Y I <3 [
ﬂTﬂizﬁwﬁmwwﬁ‘nﬂyzﬂamsmumﬁaMumiLaumummﬂlmg‘muTﬂmﬂumsmmmmm

VA g Y v A A VA Ay 9 ~ A A A
azinna ﬂ?’l/]!ﬂ‘]_l”lﬂﬂxwﬂi"lﬂﬂ 4.1-4.12 ﬂ@ﬂ"lmﬂlﬂﬂclsb'ig‘ﬂ‘ﬂ DDA 11aga1519% 4.13 — 4.24 Antloia

9 [
521U DDA uazgiiuwunmaglaoamsdansdagaouiivosdiaund 4 aulunaazingegdi 4.1 -
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v =
MIauIdUN 1

d‘ = Y 1
MINN41: N1 -Jlav 1

2 4 6 8 10 12 14 16
(1)
mana
AT IMIAINIT 6.2 8.5 7.3 8.6 9.9 11.1 12.3 14.7
Angaoun
DDM 740 790 850 840 900 880 860 860
K (89131013 124 136 |136 |132 |127 |122 [123 |1.26
damsdagae
W)
K (DDM) 1.16 | 124 122 [128 |126 |124 [129 |1.27
Total Kills 3 8 12 18 24 33 40 55
Total Death 0 0 0 1 2 3 3 4

d’ IS Y 1
MINN 4.2 : NN 1 - HLau 2
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a2 4 6 8 10 12 14 16
()
mana
GIEFRLIRP 8.7 10.5 12.3 13.8 15.2 176 | 19.8 | 205
damsdagae
UIN
DDM 820 850 870 900 810 830 740 850
K (001351013 1.49 1.49 1.40 1.31 1.24 1.23 1.20 1.11
GAUREGEPER
UInN)
K (DDM) 1.29 1.39 1.35 1.43 1.41 146 | 1.41 1.37
Total Kills 6 14 20 28 36 49 62 70
Total Death 0 0 0 1 2 3 3 4
M3aR 4.3 : Tt 1 - Fidve 3
oo\ 2 4 6 8 10 12 14 16
(1)
mana
G ERLINF 6.8 10.2 12.2 14.5 166 |224 222 |254
damsdagae
I
DDM 952 1166|1055 {1070 | 1180 | 1099 | 1220 | 1250
K (8015103 1.13 1.04 1.06 | 1.17 1.11 1.41 1.14 1.12
damsdagae
U1i)
K (DDM) 120 | 1.23 1.07 1.06 1.03 1.10 1.12 1.07
Total Kills 5 12 18 25 36 49 62 80
Total Death 0 0 1 2 4 4 5 5

d‘ I Y 1
MINN 4.4 : NN 1 -Lau 4
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a2 4 6 8 10 12 14 16
()
mana
DATINT 52 6.5 7.7 7.9 9.1 10.2 11.4 12.5
damsdagae
UIN
DDM 718 839 862 880 895 807 828 845
K (90131M3 1.00 1.12 1.15 1.22 1.25 1.26 1.27 1.32
GAUREGEPER
UInN)
K (DDM) 0.98 0.99 1.08 1.06 1.08 1.09 1.09 1.11
Total Kills 2 9 17 23 28 35 42 48
Total Death 0 0 1 1 1 2 3 3
Kill Per Minute Team 1
30
25
20
s = Player 1
10 _— Player 3
Player 4
5
0

10
Time (Min)

12 14

3UM 4.1 uerun v K voana 1

16



d‘ = Y 1
MINWN45: NN 2 -Hlau 1
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a2 4 6 8 10 12 14 16

(1)
Mana
oAIINT 8.2 9.5 10.1 12.3 11.2 13.2 14.2 14.6
damsdagae
U
DDM 843 860 872 790 805 1030 | 980 1050
K (89131019 0.92 0.85 0.92 0.92 0.90 0.82 0.93 0.91
damsdagae
U19)
K (DDM) 0.94 0.96 1.11 T ¥ 1.14 1.16 1.16 1.28
Total Kills 5 9 5 20 28 35 46 55
Total Death 0 0 1 1 2 2 3 3

M 4.6 : a2 - fidu 2
gt 2 4 6 8 10 2 14 16
(Wn)

Mana
931N ITINIT 8.5 7.8 9.3 11.1 122 [ 136 |128 |14.1
Angaoun
DDM 730 742 854 870 885 905 925 950
K (8913109 1.16 | 1.14 | 1.13 1.07 [ 1.04 |1.02 [097 |0.99
damsdagae
i)
K (DDM) 1.08 1.01 1.03 1.06 1.09 1.14 1.18 1.25
Total Kills 4 8 12 16 20 26 32 38
Total Death 0 0 1 2 3 3 4 5

d‘ = Y 1
MINN 4.7 : NN 2 - {lau 3
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I

' |2 4 6 8 10 12 14 16
()
mana
GIEFRLIRP 45 6.2 8.5 9.8 8.7 8.5 7.9 6.2
damsdagae
UIN
DDM 718 730 742 755 875 890 908 925
K (99131113 1.00 1.11 1.20 1.14 1.12 1.09 1.06 1.06
GAUREGEPER
UInN)
K (DDM) 1.18 1.18 1.18 1.19 | 1.25 126 | 1.30 1.32
Total Kills 3 6 9 12 16 21 25 30
Total Death 0 0 1 1 2 3 3 4
M9 4.8 : T 2 - v 4
oy 2 4 6 8 10 12 14 16
(1)
mana
G ERLINE] 9.2 9.8 12.5 142 16.5 193 |215 |242
damsdagee
I
DDM 960 1078 [ 1092 [ 1115 | 1140 | 1260 | 1380 | 1410
K (9931113 134 | 130 136 | 1.29 1.31 1.29 1.22 1.25
damsdagae
U19)
K (DDM) 1.23 1.27 1.28 1.34 1.41 1.44 1.47 1.55
Total Kills 6 11 18 24 32 42 53 63
Total Death 0 0 0 1 2 2 3 3




Kill Per Minute Team 2
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30
25
20
Q
= e P|ayer 1
15
'<>(_< _/_ e Player 2
10 Player 3
Player 4
5
0
8 10 12 14 16
Axis Title
30 4.2 uunIvm K vaaiia 2
M3197 4.9 : N4 3 - Jrau 1
R 7 4 6 8 10 12 14 16
(1)
Amaan
R31NT 5.2 45 5 5.8 6.5 7.2 8.1 8.8
damsdagae
W
DDM 780 796 810 830 850 870 890 910
K (’gﬁlimﬁ 0.59 0.65 0.66 0.66 0.65 0.62 0.60 0.58
damsdagae
W)
K (DDM) 0.66 0.67 0.70 0.77 0.81 0.85 0.90 0.92
Total Kills 2 5 8 11 14 18 22 26
Total Death 0 0 0 0 0.1 0.2 0.25 0.3




M3197 4.10 : 013 3 - Jrau 2

63

a2 4 6 8 10 12 14 16
(W)
GRGHI
80131013 6.0 6.2 9.0 112|136 |158 [185 |20.0
damsdagae
TN
DDM 827 842 856 915 885 904 | 920 935
K (80131013 088 096 |122 |128 [135 [138 |137 |[1.30
damsdagae
TRNT)
K (DDM) 1.08 |[1.08 |101 [097 [1.03 |102 |1.04 |1.03
Total Kills 4 7 13 19 28 38 46 56
Total Death 0 0 1 2 3 4 5 6
M3 411 : 703 - fidu 3
et 12 4 6 8 10 12 14 16
(W)
Aenn
DATINT 7.2 9.5 11.8 14.0 16.2 19.5 22.0 25.0
GAUREGEPER
U
DDM 982 998 1015 | 1040 [ 1168 [ 1293 | 1212 | 1325
K (80131013 100|124 |139 [143 |146 |[156 |1.59 | 1.60
damsdagae
)
K (DDM) 120 | 118 | 119 [120 |127 |[131 |132 |132
Total Kills 6 12 18 24 31 41 50 64
Total Death 0 0 0 1 2 2 2 2




M7 412 : 03 3 - Jrav 4
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a2 4 6 8 10 12 14 16
(1)
mana
oAIINT 55 4.8 5.6 7.1 9.2 10.5 11.5 12.8
damsdagae
W
DDM 795 712 725 835 855 870 886 898

K (8015105

0.55 0.61 0.64 0.70 0.80 0.80 0.80 0.79

damsdagae
wIn)
K (DDM) 0.70 0.75 0.74 0.74 0.78 0.80 0.82 0.82
Total Kills 3 7 10 12 18 23 27 33
Total Death 0 0 1 1 ) 2 3 3
Kill Per Minute Team 3
30
25
20 y n*'*"ﬂ [ x|
= T Player 1
= = P|ayer
=15 e
% = Player 2
< _
10 N I Player 3
- Player 4
N =
0
2 4 6 8 10 12 14 16
Axis Title

3UN 4.3 wwumwa K veaiia 3



msauseui 2 (hidiszuy DDA)

M3197 4,13 : N 1 - Jra 1
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a2 4 6 8 10 12 14 16
(1)
Mana
DATINT 8.2 7.5 7.1 6.3 7.6 6.2 5.1 5.4
damsdagae
UIN
DDM 895 805 815 725 735 730 632 638
Total Kills 2 5 9 13 19 26 34 46
Total Death 0 0 0 1 2 3 4 5
M3efi 4.14 : 1 - fidu 2
e 2 4 6 8 10 12 14 16
(110)
Mana
DATINT 8.5 9.7 8.5 10.3 8.1 7.1 7.2 7.1
damsdagae
UIN
DDM 870 780 800 610 720 625 640 755
Total Kills 4 8 15 24 35 46 59 72
Total Death 0 1 1 2 3 4 5 6




d‘ = Y 1
MINN4.15: NN 1-§Jtau 3
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a2 4 6 8 10 12 14 16
(1)
Aana
A3 15.9 19.8 14.5 15.2 14.8 12.6 12.3 11.5
damsdagae
U
DDM 1027 935 945 960 975 880 996 902
Total Kills 3 9 14 19 24 36 45 61
Total Death 0 1 1 2 3 4 5 5
M99 416 : Tt 1 - Fian 4
2 4 6 8 10 12 14 16
(1)
Mana
9M31NI 8.2 9.8 9.7 8.3 9.1 7.6 6.7 6.2
damsdagee
UIN
DDM 720 740 645 760 775 665 781 674
Total Kills 2, 7 10 14 18 23 28 31
Total Death 0 0 0 1 2 2 3 3




d‘ = Y 1
MINN4.17 : NN 2 -{lauw 1
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a1

) 2 4 6 8 10 12 14 16
(1)
mana
NI NS 10.8 10.2 12.2 11.5 12.6 11.4 10.2 94
damsdagae
N
DDM 1252 1266 1055 1170 1280 1199 1220 1316
Total Kills 5 12 18 2, 36 49 62 80
Total Death 0 0 1 2 4 4 5 5
M9 4.18 : T 2 - Fiau 2
2 4 6 8 10 12 14 16
(1)
mana
SERNIRE] 8.6 8.7 9.1 8.3 8.6 =0 6.3 6.5
damsdagee
N
DDM 720 740 750 860 870 780 790 700
Total Kills 3 9 14 22 30 38 46 55
Total Death 0 0 0 1 2 3 3 4




M3197 4.19 : N 2 - Jrau 3
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a2 4 6 8 10 12 14 16
(1)
mana
GIEPRTIRbY 7.8 7.5 8.9 7.5 9.2 8.6 7.5 6.9
damsdagae
U
DDM 700 810 820 930 740 850 760 770
Total Kills 2 7 11 17 24 31 37 44
Total Death 0 0 0 1 2 3 4 4
M99 4.20 : i 2 - Frau 4
2 4 6 8 10 12 14 16
(1)
mana
oATINT - 8.3 8.9 10.8 9.4 8.3 8.4 7.8
damsdagee
UIN
DDM 630 740 550 760 770 680 690 600
Total Kills 4 10 16 20 26 32 40 47
Total Death 0 0 0 1 2 3 4 4




M3197 4.21 : N 3 - Jran 1
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a2 4 6 8 10 12 14 16
(1)
Aana
A3 16.1 17.4 14.2 13.3 10.5 12.3 14.1 12.9
damsdagae
U
DDM 1022 844 958 870 985 1000 1112 928
Total Kills 4 9 15 21 28 37 46 56
Total Death 0 0 0 1 2 3 3 3
M9a 4.22 : i 3 - Fiau 2
2 4 6 8 10 12 14 16
(1)
Mana
9M31NI 8.8 745 /4 8.5 9.8 8.2 7.8 8.4
damsdagee
UIN
DDM 718 836 854 770 780 700 642 628
Total Kills 4 7 12 17 24 33 43 52
Total Death 0 0 1 1 2 3 3 4




M3197 4.23 : N1 3 - a3
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a2 4 6 8 10 12 14 16
(WIN)
GRGHI
80131013 109 |125 [102 |95 108 | 9.1 9.5 8.4
damsdagae
U
DDM 752 868 880 800 |710 | 724 | 676 | 646
Total Kills 5 8 14 19 26 34 42 49
Total Death 0 0 0 1 2 2 3 3
M91a 4.24 : i 3 - Frau 4
2 4 6 8 10 12 14 16
(HIN)
GRGGE
8031013 ) 8.5 9.3 0.5\ | gt Lligh 7.7 6.4
damsdagee
U
DDM 86 [750 | 720 |882  |[798 | 714 |728 742
Total Kills 5 12 18 25 32 41 50 61
Total Death 0 0 1 P 2 3 3 4
4.2.2. i ”agﬁ'mﬁ’umssdmnmmﬁjadu
Foyaifien ”uﬁyugmuazﬂimummﬂuﬂmdumumméldmwiaxﬂu WielFlumstiuniinzan

v v @ 1 1
ﬂ'ﬂi]ﬁuwu‘ﬁellﬂQﬁgﬂUﬂ'J'uJﬁ1u1ﬁﬂ1uﬂ15lautﬂuﬂl@ﬁﬂj&au

IS o =2 A d = oy Yo 1 LY 1 A
WudnanenNYsaumsaliaunuys 10 1l u@]"lu"lﬂmummaﬂuﬂimm 2-3 SISTIZRITETR
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) o K Ao o ' A A o P o A
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