BEES

===== X Character &I EJIESTT®H BAIv rTRERIHIHB) ===

BiE: 17 71 JL10007T#BD Character.cpp %= ERBERIICHEI L. 575%BARE L.
Visual Studio 7O> 7 + (CMake RMEMA) T. BREBZZXTICI— R MBIEH) IHH 27— TEI3EBHICLED,

I X 2=y k1 vex Blink s

e [X| CharacterVfx |C VFX BB = #5%,

o InitCSVEffect / SetChargingEffect / SetFullChargeEffect / SetAttackLocusEffect / SetHitEffect / SetFenceHitEffect
e [X| CharacterModelBlink (C DrawCharacterModel ##3&.

o EHHFDRABELZLED TR EXEEFLHZ.
o NEFTEYaTIEBREMITEZL T, LEA—BIKBIDT /NI hHARET V!

X Character (ZEE%)

Character::Draw() — CharacterModelBlink::Draw()
Character::Update() — CharacterVix::Update()

X 2R : HERBHBEEICH B, 3001TUEEE1 L,

I& 13w k2 : Shadow / Air / Forward i

@ CharacterShadow (C InitShadow / ShadowSet / ShadowDraw % #5%.
Xl CharacterAir |C CharacterGravity / SetJump % #5%,

X CharacterForward (C RotateVecFront / FrontVectorConfirm % #5%.
X Character::Update / Draw |33 € 2 — LIFOH L DA DFEWEIERE .

X Character (&%)

Update() — shadow.tick() — air.tick() — forward.tick()
Draw() — shadow.draw()

X218 : 5> 21 LOLBNIEBENEE SN, Facade 1A T,

I X 3= k3 : Movement / Rotate / Charge / Hit / Fence / Csv / Observer DJIEXR3tH

e [X CharacterMovement / Rotate / Charge
o &) - [Ois - Fv—JNIETIEE,
e [X CharacterHit / Fence
o WM,/ Sy INvT /MREEFEFLDHDB,
e [X CharacterCsvLoader
0 CSVINF A—A5HiAHZER1t.
e [X CharacterObserver
o Add/RemoveObserver % ¥ BEsfREEIR % JH1T,

X Character (ZE#)

Update() — movement.tick() — rotate.tick() — charge.tick() — hit.tick() — fence.tick()

X %1 : Player / Enemy BIOH@MIBAHIEZ L Sh. REBB L ATMIBICERTE 3,

X 771 IL#{T< v 7 (Visual Studio TOIERK)

€€ & cpp % Visual Studio® TV —XT7 71 I)L1 7 AIRICEFRIER L. BIFEEBEETRO 7 7 1ILICBEHL £
3—0



#1757t (Character.cppID %K)
DrawCharacterModel
DrawCharacterimGui
InitShadow / ShadowSet / ShadowDraw
CharacterGravity / SetJump
RotateVecFront / FrontVectorConfirm

CharacterMove / CreateMoveVector / MoveConfirm / IsOutsideStage / RS
et

RotateDirectionVector / MoveRotateX / FastRotateX / RotateXStop
Charging / ChargeRelease / ChargeReset / SetArrow / DrawArrow
Reflect / KnockBack / InvincibilityTimeCalculation / etc.
GetWireNormal / FenceReflect / NotifyFenceHit

SetCSVStatus

AddObserver / RemoveObserver

X #e

BTk Gor1L)
CharacterModelBlink.cpp / .h
CharacterDebugPanel.cpp /.h
CharacterShadow.cpp /.h
CharacterAir.cpp / .h
CharacterForward.cpp /.h

CharacterMovement.cpp /.h

CharacterRotate.cpp / .h
CharacterCharge.cpp /.h
CharacterHit.cpp /.h
CharacterFence.cpp /.h
CharacterCsvLoader.cpp /.h

CharacterObserver.cpp /.h

® CharacterParams.h Z{ERL L. MoveParam / JumpParam / ShadowParam % & Di&i& (k% 8,
® Characterh TIFREZ a—ILZEIAES L Tinclude = &/\k,
e VisualStudiod V1) a—>3>THUXTFO—F) T Character 7 AL A %E=HV vy — BN — TFHLWEH) Tk

S0z IERIERR.

X £+ (README / BookStack/x Bif)

X Before | After D&7ER

Before: Character.cpp (10001T#8)
— &= (VEX/S0m/E
— 28 (BENV@ER/T v > T/IFv—)
— Y72y (#5E v 28y S /iRRET)
F— F—4 (CSVidriAd)
L &18 (Observer/ImGui)

After: Character Facade + 8 a—Ju
}— CharacterVix
}— CharacterModelBlink
}— CharacterShadow
}— CharacterAir
|— CharacterMovement / Rotate / Charge
}— CharacterHit / Fence
}— CharacterCsvLoader
L— CharacterObserver

X BB

EZa-l
CharacterVfx
CharacterModelBlink
CharacterShadow
CharacterAir
CharacterMovement
CharacterRotate
CharacterCharge
CharacterHit
CharacterFence
CharacterCsvLoader

CharacterObserver

X BMEFRZEEDFHEA

F1RE
VFX FA - I
SRR R
RERL - HHE
BhH-TvrT
i ERE) - REALIE
Bl#E1—F1 T
Fy— - REMEE
W - Sy I Ny Y
Liil=Eppusil
INT A—=FFHA
EREER

RREH
SetHitEffect() ft
Draw()
InitShadow(), ShadowDraw()
CharacterGravity(), SetJump()
CharacterMove(), MoveConfirm()
RotateDirectionVector() ftt
Charging(), ChargeRelease()
Reflect(), KnockBack()
GetWireNormal(), FenceReflect()
SetCSVStatus()

AddObserver(), RemoveObserver()



e Update OMFEV[E% {RF ( shadow — air — forward — movement — ... )

e APl {H#k%EZEH Y. Player/Enemy BIOMUTTIXE D F FFAATAE,
e RIFZ (VFX/SE) I Assets / VX #ZHICHE—o

N 3t ]

e Enemy % CharacterMovement / Hit / Fence % i@t — Al S840 7213 E D10
e Player fild OnCollision = CollisionCharacter — Reflect I& CharacterHit ICEZE L. AHE AT — MBBEIFICEDTTHE

X TIP:

e F9 TVFX/Blink = Shadow/Air/Forward] h"'5&FT3DHNRHEE,
R-B%ZZZ9(12300~4001THIE. L E2—ICHRVE—5!

v {1 k¥ (READMEICEE 3 & REHHU D)

Before/After MK7ZE ( Character 10001T — Facade +8E a2 —JL)

BEER (11792 TERE=Blink) TEAH/C v > F=Air] )

EMEFREMEDEHIA (Update DFEVMIEZ fRIF. VFX/SE I3 Assets/Vix #2HIC)

FFRHLERF © Enemy B CharacterMovement/Hit/Fence & 38 — Al 0 721F DESD THIL,

% Player 8] OnCollision — CollisionCharacter — Reflect | CharacterHit DZRIZE . Player MBIZANE XA T7— MERBTE
VI ERIEETRE,

Player

X ## .h [ .cpp BT > FL— +—x (Visual Studio &/NFA)

CZTDFEFMOMITITEIRI 7ML LTRETEE T, BEICHLCTESE (Transform / Vecd % ¥) #BFE7O
STV RDEHDICEDETLLEEL,

¢¢ ) 1R1E5 : Game/Actors/Character/ BR

I CharacterParams.h

#pragma once
BEFORICELETERL T EEW
struct Vec3 { float x{}, y{}, z{}; };

struct InitializeParam { /* TODO: #JEAZZAERE LR E */ });

struct MoveParam { float maxSpeed{6.0f}; float accel{40.0f}; float decel{50.0f}; };

struct RotateParam  { float yawSpeed{360.0f}; float pitchSpeed{0.0f}; };

struct JumpParam { float power{8.5f}; float coyoteTime{0.08f}; float bufferTime{0.12f}; };
struct HitParam { float iFrames{0.25f}; float knockback{6.0f}; };

struct FenceHitParam { float reflectScale{1.0f}; float cooldown{0.15f}; };

struct ShadowParam  { float size{1.0f}; float offsetY{0.05f}; };

I CharacterModelBlink.h

#pragma once
struct Transform; // BIASE (BAfFDTransformBICEhE T EEW)
class CharacterModelBlink {
public:
void Draw(int modelHandle, const Transform& t) const; // EE{ Z3—IA H D FEE
|3

I CharacterModelBlink.cpp

#include "CharacterModelBlink.h"
// #include BEICIELT: T Y 7IV/ A A X —/EEUKESRE 2 L



void CharacterModelBlink::Draw(int modelHandle, const Transform& t) const {
// TODO: |H DrawCharacterModel() D 5 &#8:%
(void)modelHandle; (void)t;

}

I CharacterVfx.h

#pragma once

class CharacterVfx {

public:
void InitFromCsv(const char* path);
void SetChargingEffect();
void SetFullChargeEffect();
void SetAttackLocusEffect();
void SetHitEffect();
void SetFenceHitEffect();
void Tick(float dt);

|3

I CharacterVix.cpp

#include "CharacterVfx.h"

void CharacterVfx::InitFromCsv(const char* ){}
void CharacterVfx::SetChargingEffect(){}

void CharacterVfx::SetFullChargeEffect(){}
void CharacterVfx::SetAttackLocusEffect(){}
void CharacterVfx::SetHitEffect(){}

void CharacterVfx::SetFenceHitEffect(){}

void CharacterVix::Tick(float){ }

I CharacterShadow.h

#pragma once
struct Transform;
class CharacterShadow {
public:
void Init();
void Tick(const Transform& t);
void Draw() const;
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I CharacterShadow.cpp

#include "CharacterShadow.h"

void CharacterShadow::Init(){}

void CharacterShadow::Tick(const Transform&){ }
void CharacterShadow::Draw() const { }

I CharacterAir.h

#pragma once
class CharacterAir {
public:
void TickGravity(float dt);
void RequestJump();
bool IsdJumpBuffered() const { return false; }

I8
I CharacterAir.cpp

#include "CharacterAir.h"



void CharacterAir::TickGravity(float){ }
void CharacterAir::RequestJump(){ }

I CharacterForward.h

#pragma once
struct Vec3; struct Transform;
class CharacterForward {
public:

void Tick(const Transform& t);

const Vec3& Front() const { return front_; }
private:

Vec3 front_{}; // AFR/IEFRIFEEFICEDLES
|3

I CharacterForward.cpp

#include "CharacterForward.h"
void CharacterForward::Tick(const Transform&){ /* TODO: [El#5—Hi /3 B */ }

I CharacterMovement.h

#pragma once

struct Vec3; struct Transform; struct MoveParam;

class CharacterMovement {

public:
void Tick(float dt, const MoveParam& prm, Transform& t);
void MoveConfirm(Transform& t);
bool IsOutsideStage(const Transform& t) const; / BB R F— I SBEEA
1/ /NI
static void Deceleration(float& v, float amount, float dt);
static void FrictionDeceleration(float& v, float amount, float dt);
static void AccelerationStop(float& v, float threshold);
static bool IsDashStop(float v, float threshold);

|3

I CharacterMovement.cpp

#include "CharacterMovement.h"

void CharacterMovement::Tick(float, const MoveParam&, Transform&){ }

void CharacterMovement::MoveConfirm(Transform&){ }

bool CharacterMovement::IsOutsideStage(const Transform&) const { return false; }
void CharacterMovement::Deceleration(float& v, float a, float di){ v -= a*dt; }

void CharacterMovement::FrictionDeceleration(float& v, float a, float dt){ v -= a*dt; }
void CharacterMovement::AccelerationStop(float& v, float th){ if(fabsf(v)<th) v=0.0f; }
bool CharacterMovement::IsDashStop(float v, float th){ return fabsf(v)<=th; }

I CharacterRotate.h

#pragma once

struct Transform; struct RotateParam;

class CharacterRotate {

public:
void Tick(float dt, const RotateParam& prm, Transformé& t);
void RotateDirectionVector(Transform& t);
void MoveRotateX(Transformé& t);
void MoveRotateXReverse(Transform& t);
void FastRotateX(Transformé& t);
void FastRotateXReverse(Transform& t);
void RotateXStop(Transform& t);



I CharacterRotate.cpp

#include "CharacterRotate.h"

void CharacterRotate::Tick(float, const RotateParamé&, Transform&){ }
void CharacterRotate::RotateDirectionVector(Transform&){ }

void CharacterRotate::MoveRotateX(Transform&){ }

void CharacterRotate::MoveRotateXReverse(Transform&){ }

void CharacterRotate::FastRotateX(Transform&){ }

void CharacterRotate::FastRotateXReverse(Transform&){ }

void CharacterRotate::RotateXStop(Transform&){ }

I CharacterCharge.h

#pragma once
struct Transform;
class CharacterCharge {
public:
void Charging(float dt);
void ChargeRelease();
void ChargeReset();
void SetArrow();
void DrawArrow(const Transform& t) const;

I CharacterCharge.cpp

#include "CharacterCharge.h"

void CharacterCharge::Charging(float){ }

void CharacterCharge::ChargeRelease(){ }

void CharacterCharge::ChargeReset(){ }

void CharacterCharge::SetArrow(){ }

void CharacterCharge::DrawArrow(const Transform&) const { }

I CharacterHit.h

#pragma once
struct Transform; struct HitParam;
class CharacterHit {
public:
void Reflect(const Transform& hitNormal);
void KnockBack(float power);
bool IsknockBackEnd() const { return true; }
void KnockBackVelocityReset();
void InvincibilityTimeCalculation(float dt, const HitParam& prm);

I CharacterHit.cpp

#include "CharacterHit.h"

void CharacterHit::Reflect(const Transform&){ }

void CharacterHit::KnockBack(float){ }

void CharacterHit::KnockBackVelocityReset(){ }

void CharacterHit:Invincibility TimeCalculation(float, const HitParam&)({ }

I CharacterFence.h

#pragma once
struct Transform; struct FenceHitParam;
class CharacterFence {
public:
void GetWireNormal(/* args: ZRi&EM B O;EHFEVS IV BATER */);



void FenceReflect(const FenceHitParam& prm);
void NotifyFenceHit();
I8

I CharacterFence.cpp

#include "CharacterFence.h"

void CharacterFence::GetWireNormal(){ }

void CharacterFence::FenceReflect(const FenceHitParam&){ }
void CharacterFence::NotifyFenceHit(){ }

I CharacterCsvLoader.h

#pragma once
#include "CharacterParams.h"
class CharacterCsvLoader {
public:
bool Load(const char* csvPath, InitializeParam& init, MoveParam& move,
RotateParam& rot, JumpParam& jump, HitParam& hit,
FenceHitParam& fence, ShadowParam& shadow);

I CharacterCsvLoader.cpp

#include "CharacterCsvLoader.h"
bool CharacterCsvLoader::Load(const char*, InitializeParam&, MoveParam&, RotateParam&, JumpParam&, HitParam&, FenceHitParam&,
ShadowParam&){

// TODO: |H SetCSVStatus() =7 % L TH%:%

return true;

}

I CharacterObserver.h

#pragma once
#include <vector>
class ICharacterObserver { public: virtual ~ICharacterObserver() = default; /* OnHit/OnDie 7% & */ };
class CharacterObserver {
public:
void AddObserver(ICharacterObserver* 0);
void RemoveObserver(ICharacterObserver* 0);
private:
std::vector<ICharacterObserver*> obs_;
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I CharacterObserver.cpp

#include "CharacterObserver.h"

#include <algorithm>

void CharacterObserver::AddObserver(ICharacterObserver* o){ obs_.push_back(o); }

void CharacterObserver::RemoveObserver(ICharacterObserver® 0){
obs_.erase(std::remove(obs_.begin(), obs_.end(), o), obs_.end());

}

I CharacterAssets.h

#pragma once
class CharacterAssets {
public:
void Init(); //SE/ETIV/XTUTILOA— K
int ArrowModel() const { return arrowModel_; }
private:



int arrowModel_ =-1; // {jl : DxLib/B{EEngine®/\> KL
¥

I CharacterAssets.cpp

#include "CharacterAssets.h"
void CharacterAssets::Init(){ /* TODO: |H InitArrow()/SEQ — FE %855 */}

HELS U5 AMDEKEEEIAT S/ EH Facade (Character &{F) ODRALEBMTET XY, BF
Character.n/.cpp ICAYNE L TINS%$FS. Update/Draw TIEICPERTE T DFWEITEIBICL T 72T\,

Xl Facade R4 : [ ~F (REIA - EVGHIEHE)

¢ BIFT P> 7w (Init/Update/FixedUpdate/Render/OnCollision &) %7€,
KFIX AV ARSI 2FA or Setter FATRITRD., FEEZa2—IANELET,

I Character.h (Facade)

#pragma once

#include <memory>

#include <string>

#include "CharacterParams.h"
#include "CharacterModelBlink.h"
#include "CharacterVfx.h"
#include "CharacterShadow.h"
#include "CharacterAir.h"
#include "CharacterForward.h"
#include "CharacterMovement.h"
#include "CharacterRotate.h"
#include "CharacterCharge.h"
#include "CharacterHit.h"
#include "CharacterFence.h"
#include "CharacterCsvLoader.h"
#include "CharacterObserver.h"

// - Engine ffl (BIAESICL TKkEEZR/IME)

struct Transform; /| BE7Z D Transform &I

class IPhysics; I LA EEEEE (T IV
class IStageQuery; I A BB OB E €

class IAudio; /| SE BE@S

class ITime; // deltaTime 12t (LWEXRB)

class Character /* : public GameObject % */ {
public:
struct Deps { IPhysics* physics{}; IStageQuery* stage{}; IAudio* audio{}; ITime* time{}; };

explicit Character(const Deps& deps);
~Character();

/-S4 THAINL (T IvDT v IHBIEFENDEE) -

bool Init(const char* csvPath); /1 INT A—BERIHAH + Ty MIEAE
void Update(); 17 L—ALEF#H (BRFHIEOH)

void FixedUpdate(float fixedDt); /| YIBZ AN T NSRS (CER
void Render() const; /1 8 + ETIVEIRIEEAR £

IR ARV b -

void OnCollision(/* Engine D3&ftIEHR%EE L Z1F 2 */);

void OnFenceHit();

void OnTakeDamage(int dmg); /| EEA x> b AO



I/ KT oA (UIENLBE) -
const Transform& GetTransform() const { return *transform_; }
int HP() const { return hp_; }

/| --- Optional: Setter ;¥ A (IR M5 ZRICELBALWMKENH S188) -
void SetDeps(const Deps& d) { deps_ =d; }

private:
/- KTFT— & -
Deps deps_{};
Transform* transform_{};  // (i@/ElEa/ A —IL : TV IV EEERA > 4 TSR (F =R

InitializeParam init_{}; MoveParam move_{}; RotateParam rot_{}; JumpParam jump_{};
HitParam hitp_{}; FenceHitParam fencep_{}; ShadowParam shadowp_{};
int hp_{100};

/| ---- E¥ 2 —)JL (Composition) ----
CharacterModelBlink blink_;
CharacterVfx vix_;
CharacterShadow shadow_;
CharacterAir air_;
CharacterForward forward_;
CharacterMovement movement_;
CharacterRotate  rotate_;
CharacterCharge charge_;
CharacterHit hit_;
CharacterFence  fence_;
CharacterCsvLoader csv_;
CharacterObserver observer_;

/- REBL—FT 4 YT o4
void TickRuntime_();
void DrawModel_() const;

|

I Character.cop (Facade)

#include "Character.h”
/1 &) \BR®D Engine ~v # D% include (Physics/Stage/Audio/Time/Transform %)

Character::Character(const Deps& deps) : deps_(deps) {}
Character::~Character() = default;

bool Character::Init(const char* csvPath) {
//1)CSVIT—4aa—F 424
if (lcsv_.Load(csvPath, init_, move_, rot_, jump_, hitp_, fencep_, shadowp_)) {
return false;

}

/1 2) Transform [T > Yo NBEE (/T & v FHIERBRECEDES)
/I transform_ = Engine::CreateTransform(init_.pos, init_.rot, ...);

/13) 7 v MVEX/ER EDHIEE
shadow_.Init();

vix_.InitFromCsv(csvPath); // A Z (Z& L THICSV
/I Audio #TER{EASWA B 72 5 deps_.audio Z1ED

return true;

}

void Character::Update() {
/MREFEDENS (WEX D) : float dt = deps_.time ? deps_.time->Delta() : 1.0f/60.0f;
TickRuntime_();

}

void Character::FixedUpdate(float fixedDt) {
/] ¥FEZI A HBI D & & 2 Movement/Hit 78 ED—EB%E Z C CTiESDH 25%5HE T



(void)fixedDt;
}

void Character::Render() const {
I E—ET IV BEEOE
if (transform_) {
shadow_.Draw();
DrawModel_();
}
}

void Character::OnCollision() {

I T Ty OEMIERM, 5IER - IBFBMR EEE T, HittFence ~NMERY 2T

// 5 © fence_.FenceReflect(fencep_); hit_.Invincibility TimeCalculation(dt, hitp_);
}

void Character::OnFenceHit() {
fence_.FenceReflect(fencep_);
vix_.SetFenceHitEffect();

}

void Character::OnTakeDamage(int dmg) {
(void)dmg; // BB D HPSHE - / v 4 /\y J3RE
hit_.KnockBack(hitp_.knockback);
vfx_.SetHitEffect();

}

void Character::TickRuntime_() {
/% BFUIBIERRES Y ICHEE EMEREIEOH)
/I shadow — air — forward — movement — rotate — charge — hit — fence — vfx
if (Itransform_) return;

/I 5l: air [FEF/V v > TORERL A < & T
air_.TickGravity(/*dt*/ 0.016f);

forward_.Tick(*transform_);

movement_.Tick(/*dt*/ 0.016f, move_, *transform_);
rotate_.Tick(/*dt*/ 0.016f, rot_, *transform_);
charge_.Charging(/*dt*/ 0.016f);

hit_.Invincibility TimeCalculation(/*dt*/ 0.016f, hitp_);
vix_.Tick(/*dt*/ 0.016f);

/I . OAIBEEH | HELD Transform &Y
shadow_.Tick(*transform_);

void Character::DrawModel_() const {
/| BEFIVINY BIL7E ElE Engine/Assets BIEOEIBARXICELES
const int modelHandle = /* Engine::GetModelHandle(...) */ 0;
blink_.Draw(modelHandle, *transform_);

}

CCEVA (B

Character::Deps deps{ physicsSys, stageQuery, audioSys, timeSys };
Character player(deps);

player.Init("Data/Character.csv");

/I game loop:

player.Update();

player.Render();

ES82

o **&#FFA (Deps) **T Engine il BiEET. BEET X MEHZIZE Y 7 ZF AR,
e Update DIFVIEZEE L TEHEREMZBR. EDIEFEEY 2 —IILATHL %,
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“Revision #2
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