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ARAIYY NA&—SRe—2J
gk mazk

class MyClass

{
public int x, y;
}
struct MyStruct
{
public int x, y;
}
class ExampleClass
{
static void Main()
{
var ¢ = new MyClass();
var s = new MyStruct();
var sa = new MyStruct[2];
}
}
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dE— : SEBHERH

class ExampleClass
{
static void Main() -
{
var ¢ = new MyClass();
var s = new MyStruct(); \
dE—
vanr Cp_C = C_; o —— — T
var cp_s = s; > JE— S0 NP
Proc(cp_c, cp_S); €— BE L
} (JE-)
static void Proc(MyClass c, MyStruct s)
{ ZJIN
x o1 «— BRBEEEE
s.x = 1; ~ e °_\
.- =R _—
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class ExampleClass
: — class
ZRilw
static void Main() (BBOSE) ;'12':
{ &I\I\:\ 4/\'\:{
var ¢ new MyClass();

var s = new MyStruct();
ProcC(ref c);
ProcS(ref s);

} S

static void ProcC(ref MyClass c)

{ - VAW
c = new MyClass() { x=1, y=2 }; (EDSER)
} =

static void ProcS(ref MyStruct s)

{ —

} s.x = 1; ref BEEDOZSIEF|EX 4 T — |
- in 1HIHY —
) in  ANTHD 8ﬂﬁﬂ — SNBBEANBBIOTEE

out WHEDZSE

(WSS ref (CT D)

2023/8/24 © SQUARE ENIX Ky



Il
10N

o | 7w 2 1L (boxing / unboxing)

struct (FfRFAR TR (interface DikFEILIEIEE) DIC.
object (£ class DIEEAD)L— bk class ) ELTIRATLZ

IF—SRE—T

A
Jl

Emp Yy
boxing
. -ﬁ-
unboxing
(E—ThSEEREL)

object A2 interface ANDF+ X N TEEER %
2

2023/8/24 © SQUARE ENIX 33



TNA 2

C# TH unsafe A>FTF X MMTITNIEEEDRA > AHDMEZ D,

class ExampleClass ~v Lw o
static unsafe void Main()
{
var sa = new MyStruct[2];
Ay
o MyStPUCt(); } ﬂEI -\
fixed (MyStruct* p_sa = &sa[0]) {
p_sa[@] = s;
p_sa[l].x = 3;
p_sa[l].y = 4;

}

MyStruct* p s = &s;
p s->x = 1; -
2;

pP_S->Yy

| GO ERUBHTERD

-

fixed IEEARE
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C# 72T UER

{ « 7> TJUEE NETDSAISUDS E

"name": "SQEX.KineDriver.Data",

"rootNamespace": "", .

"references": [ * Unlfy® ClE asmdef J7 1)L CEE
Uiy e s BUVZTALIBETD C# I— R 1 DD

1, 7tz>JU (DLL) ([C1ed

"includePlatforms™: [], = =P = R =

"excludePlatforms™: [], * *E%Qiﬁa‘ EEZE%@_C# 11— I\/i\gB_C 1

"allowUnsafeCode": true, &= DD77t>TJ (DLL) (T1rd

"overrideReferences": false,

"precompiledReferences": [], e ZOHLYD E*%ﬁgj:ﬁ_\'gﬁ(al—\ Tt\/ju 7&%

"autoReferenced": true,

"defineConstraints": [], Lj’é

"versionDefines": [], o .

"noEngineReferences": false ° 41‘27?—551%%2%(0)_Cﬁj =) \’I/)I/’fﬁgb\ﬁk%
! - unsafe FFA]ZIEETED

asmdef 77 -1)L
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« X DI Blittable #Y
c C++ EXTUL A7 MHEIUICTRDEY

« byte, sbyte, short, ushort, int, uint, long, ulong, IntP1tr, UIntPtr, float, double
 sfruct
- fixed (BEE/\vI7)
« BEY & (IHPICERD (bool & char (FEFNREW)
=12 U Unity® DOTS Tl bool (& Blittable B2 & U TIRZ. D

» NativeArray THIFAT B
« LRI D E5 Dispose() TR WE
- B (X UnsafeUtility @ Malloc / Free TERESINTL\D
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 Enum (& class

e unsafe M
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Tld. EHO7R0N

o [StructLayout(LayoutKind)]

e struct DT+« —ILRLA 7D hZIEECED
« Sequential - EUV\EIEEED (TIAIL )
- Auto - BE) (class Diz&IETN)
« Explicit — fliN <387

» Explicit Tl& C @ union HEE0]&EE
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MEI7tZwY MERDAPI

« 7w
ScriptableObject Zf#{&E UTz class ZFEEE, B2 U751 Xt
o {IKN—5 —

Scriptedimporter ZfAE LTz class H#FEE&E, B U754 .

« 712w D Inspector Ul
Editor ZfkZ U TE class &£,

o 1> IN—A—D Inspector Ul
ScriptedimporterEditor Z#i#& Uz class &3,
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(¥=277)LED5|A https://docs.unity3d.com/ja/2022.3/Manual/script-Serialization.html )
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« SR /tE1ER
« XGETE B class Y2 struct (C [Serializable] B&EZ T3,

« Ja4—J)LR
« ZF&imIz9 public o =)L RS U7 S A4 IR,
e [SerializeField] ZBART D &, private TES U7 SA AWRICIED.
« [SerializeReference] ZfF1FTD & HIZR class {2 interface DZIRT
SV e .G

« MIBDHRAIYA X

« Interface ISerializationCallbackReceiver iz - £k,
s REERORAKREERRDH. /R MUO— ROMISHICHULE,
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Transform At77 PDS5TARDFHE) — R

» Translate AJ3./H7] « U 7%

- Rotate A1/ « IIZNZ 1 #H]

. Scale 77 - X 1 #ffd] (DrivenKey)

c fIEI> A ML » RBFf#ifE] (ZX7tDrivenKey)
c OEs A L1 c TOXTL w32 (K)

c BEIAZZNLA > }
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J — R —ABEH

struct TERUZLA - - -
o« J—RAATICKDTHAINERD,

C BIZEE) (S A — S EDO—EDEDIE.
ALY+ TTESA XNBRB.

o« U7 SA XM EIRTTED. FFIK
IRERCEUICLY,

J — RF—4 & class TEIE

(& _J— R class RICT—AEAERD struct ZiEL)

FILDET —H = SIR I SHSRELES
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EHD ) — T —IERDEIE

[Serializable]
public class ExampleNode : KDNodeData

{
[Serializable]
public struct Runtime

{

HEITFICZDFEFHEDS /S A—HIEH

}
public Runtime RT;

TR OWHE DD [CHERRBIRY. BIER/I\SA—FQE
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[Serializable]
public unsafe struct SrcQSize

{
[SerializeField]fixed float reserved[4 * 8]; i
} =~ quaternion BA8(E

[Serializable]
public class ExampleNode : KDNodeData
{
[Serializable]
public struct Runtime {
public SrcQSize SourceOffsets; // quaternion * N
public int NumSources;

}
public Runtime RT;

public static unsafe void ExampleProc(Runtime* pData)

{
quaternion* offsets = (quaternion*)&pData->SourceOffsets; e MHY A -
for (int i=@; i<pData->NumSources; ++i) { S~ Zliél@:.:@/_l_\’r/g(c_
Proc(offsets[i], ...); :‘:"\71 hbtéjﬂﬁ
}
}
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« MonoBehaviour fif& class (&= > T )LIC
e Bl class ([CEZEINNIBZIFEUH I /20T
XU TOUIR—R> bEARIILAAULPRT L

c I« L TEBICEME
. [ExecuteAlways] EBE%& {40

o XA T ZA—>3 > DRIULIE
« LateUpdate() TALIE

c REICNHRZ—Z RATUTESE
e VI NA—ZDRATYTEREUCEEMDEEFEDTULS

 Burst Direct Call ZFIFE
- 5L — AU IETEUIRZ 5hEL
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filcd > h—2%> ~EDHHA

CDIEEFEDEHRTDIDN ?
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> R—%> hOFATIE
A IN—A_2 DOEATIH
o ,F‘K H,\J ( : Z:E jd::t:[:r:rn:nce Script Execution Order

p om order and drag them to reorder.
aphics Scripts in the custom order can execute before or after the default time and are executed from top to
thththth . All other scripts execute at the default time in the order they are loaded.
— E A . b |—H Ab Input Manager k H
. ISR \ D H Memory Settings (Changing the order of a script may modify the meta data for more than one script.)
Package Manager
Cl= I=YAVA B AE o

Physics UnityEngine.EventSystems.EventSystem
ysics 2D TMPro.TextContainer
Y TMPro.TextMeshPro

 Project Seftings > Script Execution Order

Services

« [DefaultExecutionOrder(&=)] S

- A1 TR DIBS SR E
« ZMDTz8b [DisallowMultipleComponent]
CETHERRS [RATDS K- N BB o v
>

{
« ZORDICEREZS O TILICLTVS o o
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A —2R> MNEEHES

[HelpURL("http://example")]

[Icon( "Assets/Gizmos/SQEX/KineDriver/KineDriverData Icon.png")]

[AddComponentMenu("KineDriver/KineDriver MT")]
[DefaultExecutionOrder(0)]
[DisallowMultipleComponent ]

[ExecuteAlways ]

public class KineDriverMT : MonoBehaviour

{
public KineDriverData[] KDIData; // #E#IKDIICHIIS

KineDriverEvaluator Evaluator; <& 55%52':'{2'_(

public KineDriverMT()

{

Evaluator = new KineDriverEvaluator();
}
public void Dispose()
{

Evaluator = new KineDriverEvaluator();
}
void Awake()
{

if (KDIData == null)

KDIData = new KineDriverData[@];

}

#if UNITY_EDITOR
void OnDisable()

// I« S TEFEMEESNTZS AT UK
if (! UnityEditor.EditorApplication.isPlaying)

Dispose();
}
#telse
void OnEnable()
{
/] >4 LTERYIEENEE(CHIEAL
if (! Evaluator.IsActive)
Evaluator.Bind(transform, KDIData);
}

™ R

void LateUpdate()

{
#if UNITY_EDITOR

/] I7 A I TEFT—FDBI7TA (T

//  (KDIDF D\ 1fECTFT V)

Evaluator.Bind(transform, KDIData);
#endif

Evaluator.Compute();

. ~

BIL—LADMHEETE

2023/8/24
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KineDriverEvaluator 1#5&R

public class KineDriverEvaluator

{

}

MTOZR—2R> MMCRD.. FRET.

KineDriverNode[] Nodes;

T EFAXTUBIYR—S RE—TTEE,

=1

public bool IsActive { get => this.Nodes.Length > 0; }

public void Bind(Transform root, KineDriverData[] kdis)

{
EA{CALIE
s ETHAATUBREST —FO—R
« X)L > & KineDriver m—4A D)1 > R
}

public void Compute()

{ foreach (var node in this.Nodes) — /ﬂéj I/—AWUHjéﬂZDET%o
} node. Compute(); J — RECHZNEE (TR I T,
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J — FOTRLE

Transform A/ — R

J— R class

KEZDHEAA—DTY ., RRE(THEENRZIDET .
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J — FOTRLE

IS5 TINDETE ) — R

1. BIBY3 R0 — ROEH
R— b SEZ—EBDES

2. 5TEZ9 3
3. HAOM—bMEZESIAD

R/ —k

J— K class
NKCDHREAA—2TY, ERE(FHENERRDET,
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J — FOTRLE

Transform 0/ — K

tHEE

1. 28935 LARD.)— FDHT]

M— b SiEZ —BDES
ERoJ—R o
2. sTBZ 9D
J— R class 3. "'5!39@“5934’) ~NOD

Transform (C{EZEEZIAD

KEZDHEAA—DTY ., RRE(THEENRZIDET .
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Burst Direct Call

Job System T/ < TH Burst (FfFEX D

- BEEHLITERD
class/struct EXFT1 W IXYVw ROMmAH(C
[BurstCompile] BEZAT I TDIET. EF,

+ 5|ZNCRITE L TE DD Blittable 24
EZDFEFN. SBHIRA A TEY,

« ¥HZ—T RE—TDETE fixed UTIRA A TEED

£ — ROET&E(L Burst B3 E U CEE L. £ R—2%> T
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Burst _1— R4l

/// KDIZZEw : Expression J/—RF—5HIS5X

[Serializable]

[BurstCompile(DisableSafetyChecks=true, FloatMode=FloatMode.Fast)]

public class ExprData : KDNodeData \ e & S
L | M7 ([CHEENE

ST —ILRRRE

[BurstCompile(DisableSafetyChecks=true, FloatMode=FloatMode.Fast)]
[SkipLocalsInit]
public static unsafe void Compute([NoAlias] out float4 result, [NoAlias] float4* inputs, [NoAlias] Code* bytecode, int nInputs, int nCodes)

{

J— ROFTREIE (Burst)

}

/// MTOZR—F> b: Expression J—ROSX
public class Expr : KineDriverNode

{
| E=FRNA\YIFDT—)LR |
public override unsafe void Compute() S w == Ut — = fIX
{ — E—JTEXLTUEDTZDT fixed
fixed (float4* inputs = & inputs[@]) {
fixed (ExprData.Code* bytecode = & data.Bytecode[0]) {
| R— RDOADIIE |
ExprData.Compute(out _output, inputs, bytecode, _data.Input.Length, _data.Bytecode.lLength);
}
}
}
}

2023/8/24 © SQUARE ENIX
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HPC e (High Performance C#)

« Burst ZfES e (CHEgEN RIR(CHIPE=NIz CH#
« IS X EZIR0N
o B4 X IR0
« TUS— M EZIR0N
« BRARRDSRASAT S EX NN
« Unity® DEEEG (T E A EFEZ IR
« MBICHBNBSNABFEXR0N

c INAAMNMEZBDT, CREEBODTEITIIRIEED !
« Unity.Mathematics hMEZX S |
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Unity.Mathematics

« Burst DIz ES ATV
e struct I2ZITTTETCL\D
e Burst 1=z & SIMD &b =N 3
« Burst CTIRWEIEEDSITEFK (HBD C# EERI1—RFERSND)

 FEAFTIT DTN
« RFAAD MIZFTBAELTWBL, V—XRXEESNSD
e BIZ ™AV Y RZRE(FTFRAINTREDND PRI L)
. float3, float4, quaternion, float4x4 (1751) REBE(CEB D TULD
« ST —H—EEBDXDIE swizzle SLEETED  Hl) floatd.xz
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Burst AT 3>

» DisableSafetyChecks=true
UTERELRLSTE., T—J7+0F v ok,

* FloatMode=Fast
STEOIEERIERT NoN [EQOUIBZRIFE I . BN 9 <93,

o [SkipLocalsInit]
O0—HJLEED 0 FIEM b= 3L

* [NOAlias]
52T U7 R (BIERTIE UEBZDNRA > FIHE U A EIMEZIE I 05
%) MEWCEZTI/INA SRR D

» Hint.Likely, Unlikely, Assume
J—)LE&HoalgetE 1> )\ A SR Do

2023/8/24 © SQUARE ENIX

66



Burst Inspector

Burst Inspector

: A X

Compile Targets Coloured With Minimal Debug Ir» Safety Check Off » Target (Auto) ~ Font Size (13) + Focuson Code Expand All
= i ShewiiGeramied Show Branch Flow + Highlight SIMD Scalar vs Packed (False) v
Assembly NETIL LLVM IR (Unoptimized) LLVM IR (Optimized) LVM IR Optimisation Diagnostic
AddJob - (IJob) ~ "4 BurstTest.cs(22, 1) dt.value = math.clamp(dt.Value * dt.Scale + dt.Ottset, dt.Min, dt.Max); =
v BurstTest vmovups xmm@, xmmword ptr [rcx]
Compute (BurstTest.Data&) vmovups xmml, xmmword ptr [rcx + 32]
PAddJob - (JobParallelFor) vmovups xmm2, xmmword ptr [rcx + 48]
v SQEX.KineDriver.EZParamLinkData vmovups xmm3, xmmword ptr\ [r\cx + 64]
Compute(SQEX.KineDriver. EZParamLinkData.Runtime*) vfmadd213ps xmm3, xmm@, xmmword ptr [rcx + 16]
v SQEX.KineDriver.EZParamLinkLinearData .Ltmp1l:
Compute(SQEX.KineDriver.EZParamLinkLinearData.Runtime* .cv_inline_site_id 3 within 2 inlined_at 1 22 @

v SQEX.KineDriver.ExprData # math.cs (1540, 1) public static float4 clamp(floatd4 x, float4 a, float4 b) { return max(a, min(b, x)); }
Compute(Unity.Mathematics.float4&, SQEX.KineDriver.ExprDz viminps Xmme, xmm2, xmm3

v SQEX.KineDriver.HappyKineDriverBendRollOpData vmaxps xmme, xmml, xmm@

Compute(Unity.Mathematics.quaternion&, Unity.Mathematics -Ltmp2:

v SQEX KineDriver.HappyKineDriverBendSTRollOpData # BurstTest.cs(22, 1) dt.Value = math.clamp(dt.Value * dt.Scale + dt.Offset, dt.Min, dt.Max);
Compute(Unity.Mathematics.quaternion&, Unity.Mathematics vmovups xmmword ptr [rex + 64], xmm@

v SQEX.KineDriver.HappyKineDriverDircnsOpData -Ltmp3: . .
ComputeWithUp(Unity.Mathematics.quaternion&, SQEX.Kin # BurstTest.cs(22, 1) dt.Value = math.clamp(dt.Value * dt.Scale + dt.Offset, dt.Min, dt.Max);
ComputeWithoutUp(Unity.Mathematics.quaternion&, SQ pop rbp

v SQEX.KineDriver.HappyKineDriverExpmapData T
Compute(Unity.M “ PPN O

v SQEX.KineDriver.H struct Data { ﬂOOT /\0 l\) I/% opT3 V... pS b\
Compute(Unity.M public float4 Scale; \Te =T =

v SQEX.KineDriver.H public floatd4 Offset; 1§Dﬂfb\§@b ﬁEDIL‘;‘T%é
gompmewﬂﬂ%k public float4 Min;

ompute(Unity. . .
Githoiarmalivel public float4 Max;

v SQEX.KineDriver.H
Compute(Unity.M public float4 Value;
computeRotation }

v SQEX.KineDriver.H -
C te(Unity.M q q

SpUle iy [BurstCompile(DisableSafetyChecks=true, FloatMode=FloatMode.Fast)] L
Compute(Unity.N . . Match Case  Whole words Regex 0 of O hits x
static void Compute(ref Data dt)
{
dt.Value = math.clamp(dt.Value * dt.Scale + dt.Offset, dt.Min, dt.Max);
}
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AZR—2R> hOKTE

« MonoBehaviour fkE class (> T )LI(C
e Bl class ([CEENAIBZIFOH I /20T
XSO TOIR—FZ> b HRAIYA AU T L

MTERIU
c T4 F L TERCEF (= Gl e
i =) A
. [ExecuteAlways] @£zl EELI

o XA T ZA—>2 3> DEUIE
« LateUpdate() TALIE

« C# Job System & Burst TEE ]_ MTEIED R

o« VoG — RAEY Z{HH S 045 — & A FIIEET A
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C# Job System Z{ES

« =37 struct ZFEE (interface ZHAK)

e |JOb
e |JobParallelFor
e |JobParallelForTransform

« 3 JHDIEFREEFZR (Ro>a—)L) ZilEHD

o VINXFH— RATEUDOFIBN A
- Blittable B2+ EFHT]
« NativeArray Z{FH S

e Burst A2 J\AILTED
 Job System BN EWHEIRIZFED IS, ENEICERD

2023/8/24 © SQUARE ENIX 70




|lJob

1 DDAF R

fER= 3 J Dl >3 JDOFUH L
[BurstCompile] public class AddJobTest : MonoBehaviour
public struct AddJob : IJob {
{ void Start()

public NativeArray<float> result; {

[ReadOnly] public float a; var job = new AddJob() {

[ReadOnly] public float b; result = new NativeArray<float>(1, Allocator.TempJob),

a=1f, b=2f,
public void Execute() s
{ :
result[@] = a + b; JobHandle hdl = job.Schedule(); // >3aJ&AT>1—)L
}
=) P =z, — o S ' T4 =7
} \ T JDEREAES |TED =T hdl.Complete(); // 3T THETHD
5 \\ N ) =
NativeArray NMunE Debug.Log(job.result[@]); // 3f \ CCCEOTCULERDES
<’ N =1 N4 N\
job.result.Dispose(); // XEUDEFI 13 j@,\%ﬂﬁkb '"\‘L\b h
} T DI THEMSZLN S,
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|lJobParallelFor
WA EITRIEEIRIE D IR UAI XD

fER= 3 J Dl 2= AN I6N |V,
[BurstCompile] public class PAddJobTest : MonoBehaviour
public struct PAddJob : IJobParallelFor {
{ void Start()
public NativeArray<float> result; {
[ReadOnly] public NativeArray<float> a; var job = new PAddJob() {
[ReadOnly] public NativeArray<float> b; result = new NativeArray<float>(2, Allocator.TempJob),
a = new NativeArray<float>(2, Allocator.TempJob),
public void Execute(int i) b = new NativeArray<float>(2, Allocator.TempJob),
{ ¥
result[i] = a[i] + b[i]; job.a[@] = 1f; job.b[@] = 2f;
} job.a[1l] = 3f; job.b[1] = 4f;
} :
JobHandle h = job.Schedule(job.result.Length, 1); // >3J%=Xo>a1—)L
. . h.Complete(); // 3TDETHETHD
5 THHEINDEIREMEN S DD T,
12T YD R THKFN S D TR S0 Debug.Log(job.result[e]); // 3f
Debug.Log(job.result[1]); // 7f
job.result.Dispose(); // AEUDEEK
job.a.Dispose();
job.b.Dispose();
}

2023/8/24
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|JobParallelForTransform
A ETOIEENE UNRLY Transform A 15X

fE 2= 3 D D)

1\

P

3OO U

[BurstCompile]
public struct WaveJob :

{

IJobParallelForTransform

[ReadOnly] public float t;
[ReadOnly] public float f;
[ReadOnly] public float h;

struct
4

public void Execute(int i, TransformAccess xform)

{

var v = xform.localPosition;
v.y = (math.sin(t + v.x * f) + math.sin(t + v.z * f)) * h;
xform.localPosition = v;

2023/8/24

public class WaveJlobTest

{

: MonoBehaviour

public GameObject Prefab;

[Range(0f, 10f)] public float Speed = 5f;
[Range(.01f, 1f)] public float Frequency = .18f;
[Range(0f, 10f)] public float Amplitude = 3f;
TransformAccessArray _transformAccessArray;
WaveJob _job;

JobHandle _handle;

void Start()

var n (int)math.sqrt(3000);
var s (float)(n - 1) * -0.67F;
_transformAccessArray = new TransformAccessArray(n * n, 1);
for (int x=0; x<n; ++x) {
for (int z=0; z<n; ++z) {
var obj = Instantiate(Prefab);
obj.transform.localPosition = new Vector3(s + x * 1.2f, of, s + z * 1.2f);
_transformAccessArray.Add(obj.transform);

) ~ ]S Transform DEER

void OnDestroy()

¥

handle.Complete(); s
:tiZnsior‘iZScEsz/(kr)*ray.Dispose(); @ 7\/7;?\—\/ l\ IJ \J—Xﬁgb—&

¥

void Update()

handle.Complete(); K _H\_Il]j I/_A(:}Q(Ij‘—\jz—_y 3 j‘wlﬁlgﬂ

_job.t += Time.deltaTime * Speed;

_job.f = Frequency;

_job.h = Amplitude;

_handle = _job.Schedule(_transformAccessArray);

e SaTERTTa-
JobHandle.ScheduleBatchedJobs(); .
: S~ STJRESED
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KineDriver D&

- J—RZIEFRICETEIT D (/— ReTEEISEULRL)
e |JobParallelFor Tld7/< [Job hE T B

e Transform MDA EE D ZITD
« |JobParallelForTransform ERAMNHE
« ML EIZVLVDITTIERN
« |JobPrallelForTransform Til:Fl{EENDD(E. BEENBIDED
« AT)LEOFDED IA > MIAFEETNIRY - IFEE

CDRDICATZ21—I)LTCEED?

|JobParallelForTransform lJob |JobParallelForTransform
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MU BB OHENIE ] D& S

- HDEEIEN.
S ERNAI= N

« NS

§ym_KineDriverSource50‘
D o
Rotation ®
Bending ©
Roll Bend
Roll
Bend S
Bend T
Expmap
Expmap X
Expmap Y
ExpmapZ — @
Rotate Quat ®
Bend Quat®
®Hinputs
% Inputs[0]
® U inputsi1]

®Base Space

R_UpperLeg [—
o o
| Object
@Translate

@Rotate

"'Scale

0'0'0°0°0°0°0'0

Transform

2023/8/24

kd_hip_w_pos_b_KDIrn
)

{
PLink_inTranslateX8 O (4
e Output
" ° ° @®HTranslate
‘ Output®&—»—@ Translate X
—®lnput @ [ Translate Y
@ — Translate
.LBase Space

kd_hip_w_os_KDPos
L)
| Output

@®HInputs
Inputs[0]

Inputs|

®5Scale

@Translate
®Rotate
TS:aIe

Transform

Inputs

|

®Binputs
Inputs[0]

o .

Transform

© SQUARE ENIX

kd_hip_w_pos_b_KDSrcT2
2 TR

S (CRIDFHENE ZEHN T
S (CRIDHEHEIE BN T

° kd_hip_w_pos_c_KDTrn
Translate @ .r 3 C_HipWPosCKdi N
Translate X —| @ PLink_inranslateX9 i outpute c o
'::::ssll:tt:; : O @®H Translate Object ®
Distance ® [ Output ®——»———@ — Translate X
Inputs ] ) J @ — Translate Y
Translate Z
? e Base Space
Inputsf]
Base Space

Transform
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gty haERlFdl &I

AN 8B, HHho3>axzty &L,
=T Transform BiEHfmNAmERE CATHEIT B,
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TransformAccess

Global

localPosition
localRotation

localScale

position

rotation
lossyScale

localToWorldMatrix

Matrix

2023/8/24

worldToLocalMatrix

Global Scale Z1 &5 5MN1RXUL\D T,

Read Write
Read Write
Read Write
Read Write
Read Write
Read
Read
Read

Read Write
Read Write
Read Write

Read Write
Read Write

Read
Read

AA > AL W RT Transform M5B THEEZa I(EIT Z&IC
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VINA—T RAEUZEA

7w b —A T Array (CULTEEDE
2TCHAXHIEELTLD

o B U JonBIsk(C R L O THELR

« JHR{EEE(C NativeArray 1 DIZIFTHER.
HEIINA AT IR

« T CIRAAEFTESND

. [NativeDisableUnsafePtrRestriction] Z38%E
« [NoAlias] BIRBDRIETE

=2

X %39 B Transform BIRAECHE DR (CE T
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2ok

;I‘l\/ I\
[HelpURL("http://example™)]

[Icon( "Assets/Gizmos/SQEX/KineDriver/KineDriverData Icon.png")]
[AddComponentMenu("KineDriver/KineDriver Job")]
[DefaultExecutionOrder(0)]
[DisallowMultipleComponent ]
[ExecuteAlways ]

public class KineDriverJob :

{

MonoBehaviour
public KineDriverData[] KDIData; // #EZIKDI(CHIIES
AR

KineDriverScheduler Scheduler;

public KineDriverJob()

{
Scheduler = new KineDriverScheduler();
}
public void Dispose()
{
Scheduler.Dispose();
}

void OnDestroy() => Dispose(); & '/fétéﬂih\%\g

/! I7 « FTEFEMESNE D XA EVURRK
if (! UnityEditor.EditorApplication.isPlaying)

#if UNITY_EDITOR
void OnDisable()

Dispose();
}
#telse
void OnEnable()
{

/] >4 LTERAYIEEDCE(CHIEAL
if (! Scheduler.IsActive)
Scheduler.Bind(transform, KDIData);

}

™ R

void LateUpdate()

{
#if UNITY_EDITOR

/] T4 TEFT—FDB7HA>(CHE V\vS1EFTvD)
Scheduler.Bind(transform, KDIData);

#endif
void Awake() Scheduler.Handle.Complete(); =
{ Scheduler.Schedule(); >~ 4 j 7&
if (KDIData == null) JobHandle.ScheduleBatchedJobs(), ;;lfj_\m
KDIData = new KineDriverData[@]; }
} }
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KineDriverScheduler #1&H

Bind()
« ETAXATVUHREST—FO—R
« X)L > & KineDriver m—A M)\ > R

Dispose()
« VINFR—T MUY —XDEEIR

7=
schedu|e() IEETED - - -

« Transform H'5 Global Scale ZEUE R
e gJERTTa—)L :
e IK7F 9 D JobHandle A& NIEZITEIND

. ZDHDIEHIC JobHandle EiRT B Rl .
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Imh

EEDT—4

5&DEEDST—H

BL\T—4

Eo2EEWNT—4

BiE\T—4
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ST —H(EMT KDESRDTEH. EEDT—H([E MT KDELY

N MT

NP BFREI D LE B
Job —— CNHEIRE,

COVDDNEEICHDEFEIT L),
N mT

Job

MT
— «— MT(d YR—TRE-FICLTLESEL.

Burst ZJLIER L CLVRVD T, IEVDIFERELTE
I «  JoblFEDoEEL LIEWLWET B,
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Intel® Core™ i9-13900KF (Raptor Lake)

Main Thread

KineDriverJobBase.LateUpdate() [Invoke]
0.023ms
MonoBehaviour: Human

Render Thread
v Job
Worker 0
Worker 1

Worker 2.

Worker 3

Worker 4

Worker 5

Worker 6

Worker 7

Worker 8

Worker 9

Worker 10

Worker 11

Worker 12
‘Worker 13

Worker 14 i dle (0.00ms

Worker 15

3
|I
!

Worker 16 |

Worker 17 (0.0l

Worker 18 | |

WoTErD ‘ I n p Ui'— S de@odms)
Worker 20 | e (0.05r ] | idee (0.00ms) S deoams)
Worker 21 . defosms 0000000000000 e ) X

Worker 22 e (005 © moeamy  Cleanup

Worker 25 S de@oms

‘Worker 24

Worker 25 L

I\

Worker 26 o eosms) C (o) mpu

Worker 27 L eeeme) S deoms
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e g DA —)\—\w R
« INSIRARTIXD(C IS T
e |ldle N <PREZD

« Transform 72 XA\ Et@IRaTE
« %5(C Output

—
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<3780 Transform ZHBIS1E

Transform&1I8/)\w J 7 37 Unity”
FHFEHEREBITD) Unity® 5
D}baﬂj L/
— «
—_— SHETS
P — 20!
ﬁ —
Unity®(Z
EZRUL
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SAXHUT, 2a3aTdZzE51DR5T
=

Unity®

Unity® 5
—1 -

Transform&I8/\w J 7
(FFETEREDBITD)

—
Unity® (C
==L
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Intel® Core™ i9-13900KF (Raptor Lake)

| nderTextures.Update  sePerFrameUp |  endererBoundingd  FinalizeUpdateRendererBoundngVolumes (0.0tms)
H0.FMODSystemUpdate (0.00¢ CePerframel, | 1Changesystem [ sknnedMeshFinaizepdate (0.01ms) ]
S weFodosGowD @0y
KineDriverJobBase.LateUpdate() [Invoke]
0.009ms [ L]
MonoBehaviour: Human

Main Thread

Render Thread

v Job
Worker 0

Worker 1

Worker 2 | Idle (0.00ms) le (0.00m Iidke (0.00ms) | fleo.0oms [ i)

Worker 3 |__ide (0.01ms) fread T O Y <D: e OutputJob (Burst) (0.00ms) | ler ParseThreadbata (0.0¢
fle (0.00me

v

Worker 4

Worker 5

Worker 6 B T S S S

Worker 7
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KineDriverAnimJob SEZEARTEE

[BurstCompile(DisableSafetyChecks=true, FloatMode=FloatMode.Fast)]
public unsafe struct KineDriverAnimJob : IAnimationJob

{

[ReadOnly][NativeDisableUnsafePtrRestriction, NoAlias] public TransformStreamHandle* transStrHandles;
[ReadOnly][NativeDisableUnsafePtrRestriction, NoAlias] public int* inputTransNodeIdxs;
[ReadOnly][NativeDisableUnsafePtrRestriction, NoAlias] public int* outputTransNodeIdxs;

[ReadOnly] public int nInputTransNodes;

[ReadOnly] public int nOutputTransNodes;

ZOMDT 1 —IL R

void IAnimationJob.ProcessRootMotion(AnimationStream stream) {}

[SkipLocalsInit]
void IAnimationJob.ProcessAnimation(AnimationStream stream)
{
for (var i=0; i<nInputTransNodes; ++i) {
var handle = transStrHandles + inputTransNodeIdxs[i];

TransformSreamHandle Z{#E > CTA MU —-LADSEZST W ~

<« A7]

KineDriver Mit& = E‘l‘%

for (var i=0; i<nOutputTransNodes; ++i) {
var handle = transStrHandles + outputTransNodeIdxs[i];

<« H7]

TransformSreamHandle Z{FE> TA MU —AlCfEZTZ WY ~
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Read Write
Read Write
Read Write
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Read

Read Write
Read Write
Read Write
Read Write
Read Write

Read
Read

Read Write
Read Write
Read Write
Read Write
Read Write

Read

Read

POt (FT0O)Ga TEFRRL GetXXX() & SetXXX() DELDIRAYV v RITIRB NN
TransformAccess &El U < Global Scale ZEB5 17380\,
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X |AnimationWindowPreview DEZ (FEE

e

[Icon( "Assets/Gizmos/SQEX/KineDriver/KineDriverData Icon.png")] void OnEnable()
[AddComponentMenu("KineDriver/KineDriver Playable")] {
[RequireComponent (typeof(Animator)) ] if (! _binder.IsActive) { & ig];ﬂ@{t:
[DisallowMultipleComponent] _binder.Bind(transform, KDIData);
public class KineDriverPlayable : MonoBehaviour if (! _binder.IsActive) —i
{ return; Transformaxi
public KineDriverData[] KDIData; // #E#IKDIICHIIS &
P AnimatorUtility.OptimizeTransformHierarchy(gameObject, null);
KineDriverPlayableBinder _binder; <& %%2‘:{2': }
PlayableGraph _graph;
( _graph = PlayableGraph.Create(transform.name + ".KineDriver"); )
public KineDriverPlayable() var output = AnimationPlayableOutput.Create(
{ _graph, "ouput", _binder.animator);
_binder = new KineDriverPlayableBinder();
} output.SetAnimationStreamSource(
AnimationStreamSource.PreviousInputs); // Experimental
public void Dispose() output.SetSortingOrder(2000); // Experimental
{
_binder.Dispose(); output.SetSourcePlayable(_binder.CreatePlayable(_graph));
} }\7 _graph.Play(); )
void OnDestroy() => Dispose(); & ?été.*}lih\%\% \
void OnDisable()
void Awake() { S —
{ if (_graph.IsValid()) 07 7%'«'53 _CﬁéE
if (KDIData == null) _graph.Destroy();
KDIData = new KineDriverData[@]; }
}
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KineDriverPlayableBinder B

Bind()
« EITHXAEVUEREST —YO—R
« Animator (Avatar) & KineDriver —45 D)1 > R

TransformStreamHandle animator.BindStreamTransform(transform);

Dispose()
o VINKR—T KUY —XDEFIK

CreatePlayable()
« AnimationScriptPlayable /) — RDAERK

AnimationScriptPlayable.Create(graph, job, inputCount);
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0= JERKALIE
Animator Controller Z#ZUI2 9 3155

_graph = PlayableGraph.Create(transform.name + ".KineDriver");

var anim = AnimatorControllerPlayable.Create(_graph, this.controller);

var kinedriver = _binder.CreatePlayable(_graph, 1);
/ kinedriver.ConnectInput(@, anim, 0, 1f);

, var output = AnimationPlayableOutput.Create( _graph, "ouput", _binder.animator);
output.SetSourcePlayable(kinedriver);

KineDriver

(" AnimoTor‘\Con’rroIIer
D=

CDEDIC,

BHI(CENE TS I ZHBOOMNER,
ﬂﬁr TDleD. EQOXDRIBGEICEERD

JSLAREEE (C (TR B TR,
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SO >/R—2> b KineDriverPlayable @

=SPaN
27 [

_graph = PlayableGraph.Create(transform.name + ".KineDriver");

var kinedriver = _binder.CreatePlayable(_graph);

var output = AnimationPlayableOutput.Create(_graph, "ouput”, _binder.animator);
output.SetAnimationStreamSource(AnimationStreamSource.PreviousInputs); // Experimental

output.SetSortingOrder(2000); // Experimental
output.SetSourcePlayable(kinedriver);

KineDriver 4

Animation Animation
Qutput Script

kinedirver

DD S T =2 BAIR T D0 S T7ZEN,

Animation Rigging TERRASN T3 GE
12 Experimental 72 XYV w RZ&{ER,
(2019.4 LTS "5 TN TRIE/RLY)
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AnimationStream TI(3BERETRL )

» RE(LSINTULVTE Playable TIXENE(CUIETE D,

« TransformStreamHandle @)\ > ROz Transform M EIZH. D1 (C
E{L CED,
« FBX Import B CIEIR<. S>> 1 LDOYIHMEAIE THRiEILT B,

- JlEa—TE&:RE(ILEY. TLAKOHzEL.
I5+45—RT LA TERBER,

void OnEnable()

{
if (! _binder.IsActive) {
_binder.Bind(transform, KDIData);
if (! _binder.IsActive)
return;
AnimatorUtility.OptimizeTransformHierarchy(gameObject, null); €= /\/I’\/ I\?é(iﬂeﬁﬁ'ftb\ﬁjﬁg
}
}
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