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JILF7Z RUE 21— BT TULD,

« dagNode @ worldMatrix

[1] B « locator @ worldPosition

« mesh @ worldMesh
TRETRE
s AVRAIZRAAST VIR
1] . OTY RTIHEEN(CHE - HIESNS.
« API T(& MDagPath::getInstanceNumber() TE3.

[0]

Shape
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indexMatters :&XE(CDUL\T

<ILF7 MU E 11— MOHIE indexMatters (&, -1 >F w2 RA(C
BN S DIEGRF (CIAR T DAMEBEN DI ESH EERT,

« 7 U ED— MERREIDT I A )L MME true ,

. [EHOEOERRTH< ] RHOBERT. A >FvIRNE

BRIRED(Z false &9 B,

- false MIFE. connectAttr —nextAvailable (-na) BMFIATE D,

S EHBNIZD T D,

>—2J7AI)V&sRHET & RE
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5 D8

- distance, angle, time (3> —> DKE(CK D TEUUNESH SNBD,

» ABEPEALIEEETH D, Ul L CTRADEEES —2EE(CIHUTE
(B ENTIEE /R D.

B TR
- AL

frame:

0.3fps. Select

vvvvv
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TNETNOANEPER/SE

doubleLinear A{ii&REEN>EEEE centimeter MDistance
doubleAngle A&E radians MAnNgle
time B¥f (L —/4)  second 1/141120000 % MTime

(2017update2 LAFEi(E 1/6000 #2)

WINDEE 1 K TASBENI] D 1 &9 DEREZFE/NEREN (64bit)

o2 U, time (BEBFTIIRERIR D> THD tick hWRED>TULVB,
2017 Update3 & 64bit {b=nreht. ENKDBIE 32bit BHBECOIT.
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time /—R

- J0O—)ULIA LZRIEDELUT,
S—>CEIE 1D timel J— ROMFET B,
cB(CHL > N1 LEETT,
« 4 LA— REFRDEH,
« =AM LD—-TDEHE,
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FALTA 2 L=

24 fps

JL—LF7—%

0 frame
(0.0 sec)

30 fps

24 frame 34 frame 60 frame
(1.0 sec) (1.4166-- sec) (2.5 sec)

F—TJL—AGREE TCEE SN TS,
BT fps #ZE U CEERRBIEEDSIRL,

(Keep keys at current frames = off DIFH)

0 frame
(0.0 sec)

2019/7/11

30 frame 42.5 frame 75 frame
(1.0 sec) (1.4166-- sec) (2.5 sec)
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JO0S =BT DEAIDI/LN

API TOHF LN

« REPEEI TODIRUNTIRD,
HAEEZANE I D> X (MDistance, MAngle, MTime) ©&31.
4 double BTERIND THEDIRLY,

Y > R TOHN

o 2 —ERTFEICKDEHE NTZIETDIRWVICIRD,

. setAttr, getAttr, setkeyframe 2 E. BRARIY> R,
ZDOIWWNFEMEENTH ST WEPEM (cm) &IrD,

. THSE

\\\\\\ —

SN
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ROUT T4 2 DDE

- doubleAngle B % degrees T get / set UTWLWBXXTUT K.
ABEDOBEANESTEN degrees TH D EITHIFLTLB,

=JLr==

e radians ERTEDS — U (L(ZFEDERVWESIFRBIIZH. BEfROC &
HY doubleLinear {2 time ([CEUL\X D,

« EBNESTE(CIFE U RO VUT ORISR DIE, ﬁi@ﬁﬁ%%

IREITBAMED1—I)L (B =9 iEZEe™. BZ/\—R
RUTWBIHZEITIRDT, @F&t@ﬁ%ﬁ%ﬁmbu<mrw

e [ERBEYDY MW O X(CIRNDIEEASPEALIIRO TFEHNNE,

A0V T N CHEBICASPEMNETETCI—FT 1 >0 TDDOREL,
A > RFAARE(FS — ST EARNSEMNZZER T D35 v /) \—HWwnE,
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unitConversion ./ — R

« HIDFEIFDT I\'J I::L NEiEHLLC 1.0 DS [Efi
RE] MwERISS

» [BBUZHRRE] 25 DERRIEE — R,

HEHEREASND.

Z A

/

"

— B H time BiDi5
timeToUnitConversion 12 unitToTimeConversion &£UL\YD
J— RICIED 1/6000% tick &EDOEHURENNRTEND,
time (C(3 tick M BDIZSHFFRICIRHODNTULD EBDINDH.

AR,

32bit #8)

£ DZIXDI

N G

EETRDCULVD,

2019/7/11
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unitConversion OZX

« Ul EICRATVWBDIE EBMEEEICKDREMNT EDIE]
 FEHIFIC, I—Y—DHIF I DRIZEED LIRDREENIE

translateX rotateX
EBRD \ scaleX )
e T
= 600 >m—> 6 —»M—» 0.10472
e |~ 6 (unitless) 6
ODE . J . J
e (meter) (degrees)

COFZEE. BTDEETDFEFS —IESEAITFESND,
TDE, BARTEZZX CHEZRBIZHDSIR. ENHIELLY,
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generic 27 kU ED1— b

« FRARBID AR DiEG BT Y MR T BB,
« FOBIZHEF I DN API TRTEI Do

{ERAI
c T IA—N—DAH

1 7]

SAANIGAT %=

RE UTIRWREFD T v LS —,

« FRABICHIGUTZETR ) — R
unitConversion NMEEXBDZHE. A—/\—\V RZRS5 T,
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FP—A—>3g>h—7J

CFIA—2 3 H-TES— R,
c AHBPDBCIE Tz ) — R TH

IS SN TWLD,

- 113 EFESE (time, unitless, doubleLinear, doubleAngle)

« AN time & unitless @ 2 1&%8

cBEDTFV —A—>3>H—T(& time A1,

e time (FBEATHL > M1 AICHZ,

« RUT>F—TF, ANBTISUTEULDITFBEND,
« ABIC unitConversion BMEFEDCEEHD,
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animCurve _J — Rl

HEEARY(C

ALk
ZEPN
(CHRTF

2019/7/11

J—RA47: animCurvelO

I A& (U, T)
O HHh&E (U, L AT

AN BEH T L TUVRULAN
time AJ® animCurve (34F5IT.
timel /— R® output i*AS]
LTV EERFFFLLY,
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BB S —SBRDOMm AN DD T T

double3
o —ARXEYIRDIFEMERL, 0> /\T> RIQDT X, v, z BZRERI (TR D,
« T—AR(L x, y, z BRERC(TTRI IR0,
« BICHBERZEZITRLY,

matrix

ZHE ) — RTEETHT—FE,
c U2 TIVTSTA 2 TIFIRENEEELDAE (BRESHRNT 1)
c BICT—AREFEZIRL,

N
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FERY &5 — A 8D matrix DIEL

ZERY
« Y > RTI& addAttr -at matrix TYES.
« API TI(d MFnMatrixAttribute T1ES.
- API T(d MDataHandle::asMatrix() ClEZES5N3.
o FSRTA—A—2 32 FERDIBIERIIINZ B,

F—a
« IV > RTIX addAttr -dt matrix TYES.
« API T(3& MFnTypedAttribute TYES.
« API C(3& MDataHandle::data() T1&/c MObject Z MFnMatrixData (C
B9 CETIEZFESND,
« NS RTA—A—=232 EAKDEHR BIFRZD

-
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i . S, 9 ,l\EE ﬁlﬁ
NS A TA—AX—>3218
" A translate jointOrient
—moo m()l moz m03 rotate rotateAxis
1’n1 0 Tn11 7’n1 7 m13 rotateOrder rotatePivot
my,y My My, Mys scale rotatePivotTranslate
Myy Mgy My, Mo shear scalePivot
inverseScale  scalePivotTranslate
\ J
4x4 175 NS R TA—A— 328

» matrix 7 —AETEESSOEREYR— K,

« XF> 0 Go to Bind Pose T. ZRAZITTRLFZ NI E1— MEL
TE(C1Er I BDI(E. dagPose J — RICCDIBERMNMERSNTULSD

A

A5, mayaAscii &7

2019/7/11
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NS 2R TA—A—=23 2 [EHROMNTG

s REFB/IWOFT VY

« MFnMatrixData::isTransformation()
» MTransformationMatrix MEUS & 1R FF

« MFnMatrixData::transformati

on() THYS,

- MFnMatrixData::set() TIRF-
. joint B DB IS IXVDTER,

e joint B DBERE S HTIRN

e setAttr <> ROAME—DRES

FES.

« MPlug::getSetAttrCmds() Z&/\—X 9D EHME—DHER
TICU. ADERGHEDIGSE (TR IRETRVDTER.

. getAttr OV > RTOEUS(THR— RSHTULVRLY,
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AAFTAVIESATFT=VD

Static Attribute
o J—REAAT(l@ho>TWLWD (BMITD) PrhUE2Z— K,
e J—RZEERINE. ENSDT7 MU E1— MOSEIHISEND,
c VU=CEHDTSTA>D)—RICHUT, BHSEBIMTACES
BHICTED, HIEF (BINZY™XHDE) (& WHIEAMNEREL,

Dynamic Attribute
o« J— REARZ E(CHEREMNHIBRI D77 MUEI— K,
« 1EM0: addAttr Y > R
. HIBR: deleteAttr OY> R
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ko7 hUEDZ— B

BIFD ) — RAATICAIT4 v o7 NJE 11— NENT DHEEE.
» Maya“©2012 TiEM=NI,

- addExtension <> kCcrHgE (addAttr SBITWNVD)
272U, addAttr £E3ED T TDITEMNS —2 T 7 A )UICRFS RN
RIOEFR. DFD. D> —>7Z<Tz(C(E. FFIIC addExtension
ZIEUKETIDTENKSDHBND,

« API Z{EX (. TSTA 2 (CHHMTITBNS,
MDGModifier::linkExtensionAttributeToPlugin()
=% . https://qiita.com/ryusas/items/aa9edde49a9a6b41e8a2

Hlin
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0O

J

|1

=~ 7 KJED1— b

ABDLUTWBMBDT7 NUEZ—MERIUDEDDKD (CIRDEED.

- Maya®©2016.5 TEM=N/=,
e BllD ) — RICREDV MU E1— bZIEDRLDRR
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JOFENYRIT—DREBA>2HTT—R,
JOF(CxT DY MEER
NALY—([RDBASNDDT,
XELEE5THRETED,
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FANRITIS—DI5T

DG FHiidD U < 7
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=D AE ~ Push & Pull

S (T—YZRF/TVE) BH T,

c DCODDEBET. TITHOIHB5.
F—AZZESIAFNDDH Push

c MEBIREE(C, IBEBMS,
T —A%&5|D5RDE I DN Pull

DG (& Pull SFffi |
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E 1 —OiEEICHITD Pull 5

2019/7/11

T~
AT O

JER
AT O

¥
\

Ea1—/mhR—bk
E2hik=y)
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~l

2019/7/11

5. AR NEREN )7 —F 5

- NI ENC
- NDOANENZ

J—RERICEZTHWMRDE

—>-773

ASfE
za | W

=paLEl
sTH

CC

BB

FvicolcB ?

DG DU HF |

C D CIFIELY
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Pull

ATME

28

—

2019/7/11

Sl T/ — FOEE

%
B H%

5TH

(clean)

AR

© 2019 SQUARE ENIX CO., LTD. All Rights Reserved.

dirty?

-

WEREE(C

CC
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A

@ clean?
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dirty 1=

ECH DT STENE
%ﬂ(iﬁ‘iﬁ-ﬁeﬁ{{’r(cﬁ’\j

BXIC dirty RT ST
Eik3IFIBNE5ND

2019/7/11

BEEINdE. TEOT ST dirty &E7xD.

T IRl B,

worldMatrix
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TS5 & compute

Ml SNIET SO0 dirty 725, D _J — R®D compute HIIFEEN S,

=5(C compute B EfR7ZEHMii 9D & clean 73

S CHIEN(CIFHEN D,

&P 3

J— RODOEEL
2T, [FIEF

worldMatrix

(C clean (C7&5

i
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Pull = EREZTES

s ETNMEIRIRRE (dirty) (C72>TH.
ERICHIINNE(CIRD EETFETETEZEITHIRLN,
o IEEZTH EHBULVD,
e COULKMHCKDT FHBE=DsE L EIRTNTLD,
o« NEQETEIIITHIRLY,
« STEBHBDITEFIA.
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cycleCheck Y > FOREIREICDUNT

cycleCheck -dag T DAGOIRFREABRBERELUIEF TV INTEDH., K
HFITADILTRWEDEB A D)ILELTIREENTULE D,

translate (Otranslate

matrix O matrix O

rotate (Orotate

worldMatrix () worldMatrix(O)

scale () scale

translate ) _ out O translate _
matrix O in matrix C
rotate rotate
worldMatrix O worldMatrix
scale scale

AIAEXYAIILTIRN AI(CHLI
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BODYADILE, RIDREDTTS

TR(CH
IREH C

@R~ tw:)

CDRDIEEDIE
INCHADILL
REENnd

2019/7/11

- [ERE_ED T UINS EAN@IFTOIRTS I
SNEDE. IRTHAIILERERE.

« EFRD Affects (CKDTADILNHB B DML
MNABDHEEMRIRVY, AR FEIRVEI T ~
IJ t“j__ I\Téiﬁlﬁ*io

(D> A LA>1ETCHA D))

s EFR(CFHESNIZ &S (CHD cycleCheck M
warning XwtZ—=(XE UL\, BNHERT

NIEEBERWNEWND T &,
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FANITISI—DS5T

TOXTLwvwEs 3>
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expression ML < &

[T0] EeibEREE VNV D KD E. BZE — FEEKEEBWVZ D,
J—BR®d compute 7. >—ABHIAHFD mel JI— RTEIRTED,

[0]
[1]
[2]
[3]
[4]

@

0
>[]

me]

[5] a
J

J

[1]
[2]
[3]
[4]
[5]

expression ./ —

2019/7/11

double B8 J)LF 77 KUE1— D
NEAALR D ZIRR Do

7 RUE1— ME.
SBUIEEDOMNARIC,

KA UTEBEOMNED(CIEREND,

H IR THANIANRTICHKIFT D
Attribute Affects (CT85.
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B /3 expression D

expression1

-—
-
[—]

Message
0 Translat
. -~ ) Qutput ransiate
r 4 Qutput[0] Translate X

SIc

QOutput[1] Translate Y
Translate Input Translate Z
Translate X Input[0] Message
Translate Y Inputl1]
Translate Z
Message
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expression J1— R

IEULWI—FR

dst.tx = src.tx + 2;

RA(HH) B8 (AN)
RAESREAT L —ARIIVY ERD, ORI 3 2REULEREND.

sBHOd—R

setAttr dst.tx (" getAttr src.tx + 2);

AR 3 AMEKR SRV, 212D mel J— K,
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=2 /= expression (C KBHEE

- Import > Reference F T/ — R&EGHNEND EEND,

 Evaluation="Always” T. 8L —
LOOEHEFHIZE =8 & TENL,

o« 1S TT « TEIETIEENRLN,
« J)\S L JLEHIIE— R TIEEINRLY,

Evaluation="Always” TI(&

time AL =N. AL> b
A LHIFT D,
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Evaluation="Always” & (&

 expression OFHEDEE(ICHNNDST ., I —I, 09 I
OHENB LDICKRD,

e time AJJIENNTIRF(SZERFEICH. DDA/ < TEHD

HENnd (COBITEFEADFPEEN D)

s IRBRLLFESIRVWARRVW B>z &(CTTIAIL NTER.

BIRE/R TN Evaluation (& “On Demand” ([CERTEINE
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exprespy DL < H

A—T >V —XD python TOXTLwE3a> - T304,
https://github.com/ryusas/maya exprespy

[0]
[1]
[2]
[3]
[4]

@

0
>[]

Python

[5] a
J

J

[1]
[2]
[3]
[4]
[5]

exprespy ./ —

2019/7/11

generic BVYILF 77 AU E1—bD
MNAALENZIBZ Do

7 RUE31— BE

S UIEEDMN AT,
KRAUTCBDORHB A (CIE i SN D,

HIHIRTHANIANRTICHKIFT D
Attribute Affects (CT85.
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exprespy H'iZ40D expression ERIRDRA

BRI, BEED expression (CETHERILPTULNBNY,
UTORMERD,

« A& double B2 T/ < generic £,
c (FEAEETOED ALK
- EAMRAE(IY/R— FSNITASPHEATAE DTS BhRD) .
- Evaluation="Always” MDHEEE(IEEL\,
 timel.o Z&BINIL. IKFSEBDZEETED.
¢ MBS TULRVD(SHEFIN [CIFOCE S BB T EETER),
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FANRITIS—DI5T

IK @ DG 54ih
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IK @ DG IR0 3>=BEI D

IK (. IK Handle ODf&EIC2a3aA> bFT—20D
SR EHET DB LDICERSI1> bDORlEZETE I B,

st U7z DG Rrw DO =D& BEHRIT D L.
UTFDRD(CTRDDTIFIRNA?

y jointl
IK position 2-bone

Handle g IK

jointl

rotate
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IK @ DG O30 >3 > DX

IR D TCULVENN D TS,

b+ Inverse Scale

effector1

® /

. ikRPsolver
Scale =/ € O

§C
L)
Message A
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Translate +
/Inverse Scale

ikHandle1
@

End Effector
Ik Solver
Start Joint
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128, INT IK HE <D

« AAHEWDI(C |
« TEHEZEE. & joint D rotate (CAIE AT TLRUY,
« ZHTH. IK Handle (FEIEHTI L TULVRUY,

* DG DX

RIL—=)VICAISIRWNS AT I

« IK System I'>—> &8, IK Handle OEF(CHE> T IK solver A
[FOHEND,

 IK Handle @ message x> 3> 7=ls &, DAG/I\ X EDF T —
> DR EFREIDOMN D,

« AIICERIZ< joint (C701 AU, rotate (ClEZT W k.
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IK OAxFE %R

Ve

7 KJE 31— bOKFRREFZREEDIED :
I S 2=

=R . Attribute Affects

« DAG_ — RO FEH*

-

Vs

\-

IK DAKTFRARIECDIL—)LICE DRV, UDZBORRE (.

S (LB CE DR FRFREN DD ED E ST NUISEI R,

rotate _jointl
IK position | 2-bone
Handle - IK
rotate joint2
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CNFECTRUIHERIRBD

e animCurve @ time AAE. [\AHBFELURTNE. AL

A ILCHERN(CHRTE,

- expression (C(E. BT L —AHEFHETd3E— HHdD (L

WNETIAILNTER)

AP EMREEHImS AT [ DGODE

ARK)L—)L] (CHID TULVRWLE

DNHD (OMDPITNEDE

UTC IK ZHICZTTZ)
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DG DX

RIL—=IVICRISIRWBDTZS

ARDER

¢ J— R LT B ‘
R L

R
HARIL—IVICAI> TS TIVICHBEREIN TULVRVMEM IR EBEDEH D,
— BRIV IRV, 2 =L —2 3> RRRE,

Pull FHMliC KD

ZEFME
(BB ThHMDY>T L))

IR HBED(E. DG THAEMIG (&) ENTLDILDIC,
IS UILTERFRIEMIEH NS Z E(T1RD,
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504> ) — K%

STIIVIR ) — R
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Allk

simpleCalc ./ — RDALE

output = (inputA + inputB) * inputC

[
double3 double3 double3 double
(doubleLinear) (doubleLinear) (doubleLinear)
iNnputA ©---_
inputB Q- --=-----~- —1::—}:—:—»<> output
inputC o---~~
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J—ROSADESE

class SimpleCalc : public MPxNode {
public:

MStatus compute(const MPlug&, MDataBlock&);

static void* creator() { return new SimpleCalc; }

static MStatus initialize();

static MString name;
static MTypeld id;

static MObject aInputA;
static MObject aInputAX;
static MObject aInputAY;
static MObject alnputAZ;
static MObject aInputB;
static MObject aInputBX;
static MObject aInputBY;
static MObject alnputBZ;
static MObject aInputC;
static MObject aOutput;
static MObject aOutputX;
static MObject aOutputY;
static MObject aOutputZ;
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DIAAZ AT ADTAITTAD)IL

o J—RBERRSINDE. TSADA 2RI ANEDEICTE
}ﬁénéo
7 RhUED1— M END E. A2 RAF > RAD compute K
Vw ROBE(EIND,

e J— RHHIBRENTE undo OBIEEENHDBED., 1> XF>
AIFHEZE RN,

« New Scene =NdM undo 1 —HWEPRIGEURIFIC, 1>
A AMMEESIND,

2019/7/11 © 2019 SQUARE ENIX CO., LTD. All Rights Reserved. 109



T> MJ—7RA1 > bEEDER

MTypeId SimpleCalc::id Ox00066601 ;
MString SimpleCalc: :name "simpleCalc";

MStatus initializePlugin(MObject obj)

{
MFnPlugin plugin(obj, "ryusas", "1.0.0", "Any");

return plugin.registerNode(
SimpleCalc::name, SimpleCalc::id,
SimpleCalc::creator, SimpleCalc::initialize,
MPxNode: : kDependNode

)

MStatus uninitializePlugin(MObject obj)

{
MFnPlugin plugin(obj);
plugin.deregisterNode(SimpleCalc::id);
return MS::kSuccess;
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initialize() MOEE

MStatus SimpleCalc::initialize()

{
MFnNumericAttribute fnNumeric;
MFnUnitAttribute fnUnit;

aInputAX = fnUnit.create("inputAX", "iax", MFnUnitAttribute::kDistance, 0.);
aInputAY = fnUnit.create("inputAY", "iay", MFnUnitAttribute::kDistance, 0.);
aInputAZ = fnUnit.create("inputAz", "iaz", MFnUnitAttribute::kDistance, 0.);
aInputA = fnNumeric.create("inputA", "ia", aInputAX, aInputAY, aInputAZ);
CHECK_MSTATUS_AND_RETURN_IT(addAttribute(alnputA));

aInputBX = fnUnit.create("inputBX", "ibx", MFnUnitAttribute::kDistance, 0.);
aInputBY = fnUnit.create("inputBY", "iby", MFnUnitAttribute::kDistance, 0.);
aInputBZ = fnUnit.create("inputBz", "ibz", MFnUnitAttribute::kDistance, 0.);
aInputB = fnNumeric.create("inputB", "ib", aInputBX, aInputBY, aInputBZ);
CHECK_MSTATUS_AND_RETURN_IT(addAttribute(aInputB));

aInputC = fnNumeric.create("inputC", "ic", MFnNumericData::kDouble, 1.);
CHECK_MSTATUS_AND_RETURN_IT(addAttribute(aInputC));

a0utputX = fnUnit.create("outputX"”, "ox", MFnUnitAttribute::kDistance, 0.);
aOutputY = fnUnit.create("outputY", "oy", MFnUnitAttribute::kDistance, ©.);
a0utputz = fnUnit.create("outputz", "oz", MFnUnitAttribute::kDistance, 0.);
aOutput = fnNumeric.create("output”, "o", aOutputX, aOutputY, aOutputZ);
fnNumeric.setWritable(false);

fnNumeric.setStorable(false);

CHECK_MSTATUS_AND_RETURN_IT(addAttribute(aOutput));

attributeAffects(alnputA, aOutput);
attributeAffects(alnputB, aOutput);
attributeAffects(alnputC, aOutput);

return MS::kSuccess;
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compute() DEE

MStatus SimpleCalc::compute( MPlug& plug, MDataBlock& block)
{

MPlug evalPlug = plug.isChild() ? plug.parent() : plug;
if (evalPlug != aOutput)
return MS::kUnknownParameter;

MVector& a = block.inputValue(aInputA).asVector();
MVector& b = block.inputValue(aInputB).asVector();
& c = block.inputValue(aInputC).asDouble();

MVector res = (a + b) * c;

block.outputValue(aOutput).set(res);

return MS: :kSuccess;
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output = (inputA + inputB) * inputC

Nz [EEVETE] SIRGE

« compute i, (A+B) ZFvrwv=>1935,

- compute K. Frwv>aBNE (A + B) Z5TBE LRV,
« A2 B A dirty (CIRDT2EE. Fr v aZziEE,
« C B dirty (CIRo 2B v > a2 EFIAEE]EE.

- J
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Attribute Affects ZEIN(CERTEI D ENTE DU < Ho
« SO0 dirty (CRRD T2 &EZEIEE(ICIHE(EIN S,
s ZTNUITIRKIFIT DT ZT DI R hEIRT Z & T Affects ZEE.

SElF,. BB dirty O—J)U/\w O & UTHIE

STEOHREEZ v v 1T DICIIRRAFEDPEZAINDDET,
UL UTFotty>a>a&RNasB LTS,

CEDEC2018: /— Rh'Hnd &EMaya®hHhhomnsd | T2 =70 TADzsHDMaya® ) — REAFE AR
https://cedil.cesa.or.jp/cedil sessions/view/1849
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SimpleCalc U= ADYLK

SimpleCalc : MPxNode {
MVector cachedVal;
isCacheValid;

doExpensiveCalc(MDataBlock&);

SimpleCalc() : isCacheValid( ) {}
MStatus setDependentsDirty( MPlug&, MPlugArray&);

(A + B) DEtH :
SimpleCalc::doExpensiveCalc(MDataBlock& block)

MVector& a = block.inputValue(aInputA).asVector();
MVector& b = block.inputValue(aInputB).asVector();
cachedval = a + b;
isCacheVvalid =
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setDependentsDirty() & compute() DX

MStatus SimpleCalc::setDependentsDirty( MPlug& plug, MPlugArray&)

{
MPlug dirtyPlug = plug.isChild() ? plug.parent() : plug;
if (dirtyPlug == aInputA || dirtyPlug == aInputB) {
isCacheValid = ;

}

return MS::kSuccess;

MStatus SimpleCalc::compute( MPlug& plug, MDataBlock& block)
{

MPlug evalPlug = plug.isChild() ? plug.parent() : plug;
if (evalPlug != aOutput)
return MS::kUnknownParameter;

if (! isCacheValid)
doExpensiveCalc(block);

MVector res = cachedVal * block.inputValue(aInputC).asDouble();

block.outputValue(aOutput).set(res);

return MS::kSuccess;

2019/7/11 © 2019 SQUARE ENIX CO., LTD. All Rights Reserved.



504> ) — K%

O —7%

2019/7/11 © 2019 SQUARE ENIX CO., LTD. All Rights Reserved. 118



1

—
A 117
AlTh

simpleLocator ./ — RdDA-

« HIRDSTFRAR
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- F£9°(X Legacy Viewport OHTR— |k,
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» compute DEEIFE,

- Legacy Viewport F draw Z=3£%&,

 HREBIDIZNC T MU ED1— MMIF7 ORI D EIRNRRDT,
7 hUED—MEZA I\ ZEHCFvrwvS 19D,

« setDependentsDirty € dir

y BetR L. Fr v a=ikE,
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Simplelocator : MPxLocatorNode {
float3 Vertices[];

NumberOfVertices;

float3 translate;
float3 scale;
valueDirty;

updateValues();

SimpleLocator() : valueDirty( ) {}

MStatus setDependentsDirty( MPlug&, MPlugArray&);

draw(M3dView&, MDagPath&, M3dView::DisplayStyle, M3dView::DisplayStatus);

* creator() { return new SimplelLocator; }

MStatus initialize();

MString name;
MTypeld id;

MObject aSize;
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MTypeld SimplelLocator::id = 0X00066602;
MString SimplelLocator::name = "simplelLocator”;

MStatus initializePlugin(MObject obj)

{
MFnPlugin plugin(obj, "r‘yuSaS", "1.@'@", IIAnyII);

return plugin.registerNode(
SimplelLocator::name, Simplelocator::id,
SimplelLocator: :creator, SimplelLocator::initialize,
MPxNode: :kLocatorNode

)i

MStatus uninitializePlugin(MObject obj)

{
MFnPlugin plugin(obj);
plugin.deregisterNode(SimplelLocator::id);
return MS::kSuccess;
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initialize() MOEE

MStatus Simplelocator::initialize()

{

MFnNumericAttribute fnNumeric;

aSize = fnNumeric.create("size", "sz", MFnNumericData::kDouble, 1.);
fnNumeric.setSoftMin(0.);

fnNumeric.setSoftMax(10.);
CHECK_MSTATUS_AND_RETURN_IT(addAttribute(aSize));

return MS::kSuccess;

}

MObject SimplelLocator::aSize;

const float3 SimplelLocator::Vertices[] = {

.0f,
.0f,
.0f,
.0f,
.0f,
.0f,

I

Q.
Q.
S
.0f,
.0f,
.o0f,

of,
of,
of,

Q.
Q.
Q.
.of
.of
.of

of
of
of

}s
}s
}s
}s
}s
}s

const unsigned Simplelocator

2019/7/11

: :NumberOfVertices = sizeof(SimplelLocator::Vertices) / sizeof(float3);
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draw() DX

void SimplelLocator::draw(
M3dView& view, const MDagPath&, M3dView::DisplayStyle, M3dView::DisplayStatus)

{
updateValues();

view.beginGL();

glBegin(GL_LINES);
for (unsigned i=0; i<NumberOfVertices; ++i) {
const float3& v = Vertices[i];
glVertex3f(
v[@] * scale[0] + translate[9],
v[1l] * scale[1l] + translate[1],
v[2] * scale[2] + translate[2]

);
}
glEnd();

view.endGL();
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MStatus SimplelLocator::setDependentsDirty( MPlug& plug, MPlugArray&)
{
MPlug dirtyPlug = plug.isChild() ? plug.parent() : plug;
if (dirtyPlug == aSize || dirtyPlug == localPosition || dirtyPlug == localScale) {
valueDirty = 5

}

return MS::kSuccess;

SimplelLocator: :updateValues()

if (! valueDirty)
return;

MDataBlock block(forceCache());
double3& trn = block.inputValue(localPosition).asDouble3();
double3& scl = block.inputValue(localScale).asDouble3();
& size = block.inputValue(aSize).asDouble();

translate[0] < >(trn[0]);
translate[1] < >(trn[1]);
translate[2] < >(trn[2]);
scale[9] >(scl[@] * size);
scale[1] >(scl[1] * size);
scale[2] = >(scl[2] * size);
valueDirty
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Profiler
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dgtimer

DG iR TOTI 71U, DG BIISNDE— RTIEEINRLN,
HHBT. UTFDKDICEITIT D,

A= 1 ANDDOFvITF v :

dgtimer -
dgtimer -on;

play -wait;
dgtimer - 5
dgtimer -o "D:/query.txt" -show compute -show dirty -show fetch -q;

1L —LDFvTFv

stopTimer() {
dgtimer - 5
dgtimer -o "D:/query.txt" -show compute -show dirty -show fetch -q;

}

dgtimer -

dgtimer -on;

currentTime 1;

evalDeferred -1lp "stopTimer";
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dgtimer: X ~U w7

UTFDARNIYD CAETDIED) ZEDOEFHLR— s,

callback
MMessage ikREDT S5 XIC KD =)L)\ DREEOEE,
compute
compute() XYVwv RDETE,
dirty
dirty =D&,
draw
HENED AT,
fetch

Pull 5l (ERMNSIEZSISHIUE) D&,
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dgtimer: H734

SECTION 1: Global timing information:

1.1 Global timing modes:
Global timing is currently : OFF
Global tracing is currently: OFF

1.2 Process time since last reset:
Elapsed real time : 70.8414 sec
Elapsed user time : @ sec
Elapsed system time : @ sec

1.3 Summary of each metric for all nodes:
Real time in callbacks : 5.32619 [6.68553e+06 operations]
Real time in compute : 36.1123 [4.32641e+06 operations]
Real time in dirty propagation 8 ID.E7 [8.42386e+06 operations]
Real time in drawing : 9.70844 [2.48474e+06 operations]
Real time fetching data from plugs 5 A3, 2573 [1.22812e+07 operations]

1.4 Breakdown of select metrics in greater detail:
Breakdown of "callback" metric in greater detail:
Real time in callbacks registered via API : 0.454898 sec [865265 operations]
Real time in callbacks NOT registered via API: 4.87129 sec [5.82027e+06 operations]
Breakdown of "compute" metric in greater detail:
Real time in compute invoked from callback : @ sec [0 operations]
Real time in compute not invoked via callback: 36.1123 sec [4.32641e+06 operations]
Plug caching performance:
Ratio of computes to fetches : 0.3523
Ratio of time in compute to (compute + fetch): ©.73

SECTION 2. Per-node timing information:

COMPUTE
Rank ON Self Percent Cumulative Inclusive Self 1Inclusive Self 1Inclusive Type Node

skinCluster human:skinClusterl

skinCluster human5:skinClusterl
skinCluster human6:skinClusterl
skinCluster humanll:skinClusterl
skinCluster human3:skinClusterl
skinCluster human7:skinClusterl
skinCluster human2:skinClusterl
skinCluster humanl:skinClusterl
skinCluster human4:skinClusterl

pbuwLwoo~NOTUVHAWNERE
F=z=z=z=z=z=z=2=2=2
PO O OO OO®O®

PP OOOOOO®
PO O OO O®
PO O OO OO®O®
PO O OO OO®®
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dgtimer: ZOJ 71U JERDER

Biped U/ 12 4k DG 5Hifi 1 T L —ADHAER -

1.3 Summary of each metric for all nodes:
Real time in callbacks : 0.00909229 sec [25384 operations]
Real time in compute ( ©.0520244 sec [6024 operations]

Real time in dirty propagation ( ©.0549755 sec [12372 operations]
Real time in drawing : 0.019266 sec [6752 operations]
Real time fetching data from plugs : ©.0384609 sec [17208 operations]

compute DR [ — ROETEE&f[RI] T,
dirty & fetch ¥ IDG D XF LB EEXSND,

DG D RXF L& WNASREIGZLHHD
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s RT3 EERST (dirty IoikOBIEZEZEN(CHRSI) .
x,y,z BRI D#EREL D double3 TOEHEAEFILE,
c O—AJLZEMYUF > (D—)LRZERD fetch =2 9F3B)

RRU. coOFIO-FE. H<ETH DG FHEDSEL,
Parallel sHfiC(Z dirty © fetch HBEWDTED TL B,
ElEWLW X, Parallel TARFNICHERSIRWET Tldd D,
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https://knowledge.autodesk.com/support/maya/learn-explore/caas/simplecontent/content/using-parallel-maya.html

. Using Parallel Maya®
. 2019 [PDF] [HTML]
. 2018 [PDF] [HTML]
. 2017 [PDF] [HTML]
+ 2016.5 [PDF] [HTML]

« 2016 [PDF]

 Maya® Cached Playback
+ 2019 [PDF] [HTML]

.

IEHERRBHRZEED(C(E. BRS
1 FORBISZIEE(CE®D.
WAIATN R A S R
DEDICLTLIESELN,

\
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Maya® [Ck> TAREMIICEBIESNTL\S TS % Networked Plug &EMEASN,
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Preferences

M Ppreferences
Edit Help

Categories Animation: Animation Preferences

Evaluation
Evaluation mode: Parallel b
v GPU Cwverride

v Include controllers in evaluation graph
Auto key

Rotation Interpolation
fault: Independent Euler-angle curves 7
Mew HIK curve default: Quaternion Cubic hd
Tangents
Weighted tangents
Default in tangent: Auto b
Default out tangent: Auto b
Animation Blending

T||I|I|J-I Igli-:l-':r Blend: ® Always blend with existing connections

; GE
Modules

Applications

Reset to Identitv on Broken Inout

Cancel
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DG KDEAFZDOT., BE(E Parallel =) \w2BBITUHMENDIRUN,
DG
MERDO= YU J7)L Pull 39 E€E— K,
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GPU Override :&7E

Parallel T VP2 Diz&(IC. T IA—~<—MH GPU TE&EEETNB,
5 JA)L T ON,

p
RIR{EENRVNIT—X -

« MEBIRTBERENTEIZ/IRLY, (AMD: 500+, NVIDIA: 2000+)

- Backface Culling WExh(Ci2> TLVD,

» Smooth Mesh Preview Di%EN OpenSubdiv TR0\,

- BRARDERZZSIRIDIARTISIANHD,

« V_A—=232(CLKDT. ANWAY> 2D MROZ—HZET D,

« T IJA—N—0D HW FFHR— MEBENDMEDN TS,

« HHET— RPOYFTUZILOEHFENDTE T, H/Ih— bSNRWGEENH D,

-
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Include Controllers in Evaluation Graph %€

D20 fO—S—ZRVHS EG (CHEMS AN DELEE,
« > JAJ)L Tl OFF
« EG ¥BZET(Z., @E(L time H animCurve ) — RA&Efea s I DINH.

Xl V7 A— kN RIS bO—F—BEAERDLDICRD,
« 1> bO—5—1(Z [controller 727 | (C&k> THEBIESN D,

Fl=
- EG D$EFERUEIL RZAIFIL. ISEREZEHD.
o F—ZFTDRINS. UITDEBRIENI\SLUILFHMIEND KD (CIRB.
(Manipulation §%EH* ON THDZ &)
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controller 574

2016.5 TEIM=NTZHEEE.

Flle=

« VA= 3>BB3IMS/\SLILFHITESD,

« FODFFETET. DAGREBIEE (CKF LRV pickWalk i’ T3,

« 2018 BIfFT(E. ERIIFIERRCTNY IR ZIADIFIEEETIEITRRT BEE(C
IBD5CEBETED,

Rea:
« 7504 > 0O —SFDEREFEICED T, RRHIEINEEE UIXWEDH BB,
« DM FEHEXITDE, FJ ) —RHMAT=ZEULTEDPI LB,
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ontroller 57 {EFAH

File Edit Create Select Modify Display Windows Mesh Edit Mesh MeshTools Mesh Display Curves Surfaces Deform UV Generate Cache ryusukes HappyTools DCClechShare CRAFT  Help Jorkspace: Maya Classict
Modeling EEE>c :h 13 =.k GO C Mo Live Surface Symmetry: OFf O St all| 00 " [¥i [©] PN 3 [ B 2D

Custom

A 1 L1 w @ e N 9 [ - M M b b g A * \ " - W e N

© dUndo tgiDA help Opy lpy Zpy 3py SixfomogSkjnmapCh rmSA comn D oBlel iue idorm lpos  lori  laim PoS XM 1K start anim wmsed save load HGBP

View Shading Lighting Show Renderer Panels List Selected Focus Attributes Show Help
MMM L2l EEED AR Qe @ s e [ N _N¢ ol

L3
k
'/

o
¢

J0yp3 agngui

Load Attributes
RINCREEE B S

No Character Set No Anim Layer
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controller it & 9D EG H&EERDEH

« controller 273D ) — RICEBMTENDN. EG TR
NBdDIF transform JkE_ — RIEESN3 LD

« AN NS 77 NI EDL— MIRSND KD,
sk 11D 77 MU E1— ~ofl

translate, rotate, scale,
matrix, inverseMatrix, worldMatrix, worldInverseMatrix

mosik A URWN 7 MU E 21— ol

shear, rotateAxis, jointOrient, rotateOrder 72 &
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Manipulation &%X7E

P A= 3 >BETRUVMEEFE/\SLUILEEHIET 20 ESH.
SJA)LKNT ON,

ES(CIFIRVEABEICIRDRIEZBI TSI CENHDDT. TDHEEI(E
OFF (CTBWMEND D, 1IBIELIE /) — R SFEE)J D Push FHilICKk> T,
ZD /) — REEBEEMOSN T UEXRIHREIRRECIRD LD T, F(C, U7
BEMRNIE U <RI EDRWEL D DG DIZEICRE T DEMN D D,

2019 DOEIREICDU\T :
Attribute Editor DX S 145 —0/)\—F v IILASA Y —EBEEHRICIADIER DT,
EG (CHHAANDNIE ) — RDRSAH —HRIEREEICIRD (2019.1 THERELE) .
& B1%ZE (& Manipulation 5% % OFF (C3 2WENHD.
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Idle Action E%7iE

774 RIVEF (SIS LILGHIID Efee I DM E DNDESIE.

LR 2]

FEZERIC ON/OFF T&E %, E556B7JA4)L MTERD.

Rebuild

» DG [CEEND O ITHED EG DEIEE

- 2016.

5~2018 Tl&. Zd ON/OFF 035'7*73\‘5_[%‘573‘3 IZo

+ 2016 C(FFZEIEBMNMEVD. BICBMEBOHND,

Prepare for Manip
« EGDI\—F4>3=>2JERTZa—-U>7T (SG ERR)
.+ 2019 TEMMEN/Z. Rebuild EENEEERK(CIAD TLVS,
c TLAI)\wOF v ad)\w OIS0 REBDIZDICERVE,
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Evaluation HUD

Ewvaluation: Parallel

EM S5State: Ready

GPU Owerride: Enabled [0k}

« EG &Rk E. /NS LUJLEHMIA RIgE (CIR D Te E D DIRIAZ
SR TE D,
« 2019 T Idle Action HNENIESNTZEZE/RDH.
EM State @ Ready OEK(IZENDDELDICENONSD (HEH)
« 2016.5~2018 Tl&. R Za1—-UITFET,
« 2019 Tl EGERMRFE T TRIZA—UTFEFTR
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(&%) EM State = Ready DELROHERIDIEHL

S —27HVWZIER(CE DRIV EIREE
« 9 <'(C Ready (C7TxDdM?
o IRSIRWNIRS, AL I L —LAZEZEIIUwW I UIZS Ready (TIRDM?
« 2019 T, ZDEEWVWDF v 1 &M EIBESNDIN?

= Ready ££.
Rebuild Preﬁ:;f for ,z";f‘idg ,T\;Cé"& +v w1 BIBETIC
P BERI U I

2016.5~ OFF 2
2018 ON 1
OFF OFF 2 1
ON OFF 0 1
2019
OFF ON 2 0
ON ON 0 0
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Custom Evaluators <&

M Evaluation Teolkit i O b

T)\U 1T —4%Z{EHIIC ON/OFF TEZ 3,

« MWADBDOMNS., FHIRIZR 7Y TDizsbdD
HD. FETONIATOEDETHERA .

o [EARICEERDG] 5. €T OFF (CUL

THENROEZRITIEHEERUN,
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[l REDERH

 IREICH T BRIGHELY GEBLY., Fz(FI2/EAEE
« SHIFERNABHNULY (DG EREIUFER(CIRSIRUY)
e HFEDERLIEBIRUN
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EIRAIISAE ¢ RIECH T BRIGH B

S—BEDRE (VF>D)

s FrwadLA)N\yOZEMCITD BEELRF v 1EkZDhE)

- “Idle Action” ZEXN(CT D (BEEFEIRU E)L RZ[DEE) .
- “Manipulation” ZE(CT D (FREARBE(CIRDLY) ,
« S04 ) —RZFED>TVIGEEIX. TORBEDIIGEES.

PZA=>34% (VD DIEMF)
“Manipulation” Z ON (LB &ET. EEDRE/NSLUILEHE &R B,
(UL U, IBERBEICIRBEFIN D D/RS OFF (CUIRITNIEIRSTR)

€DLET:

- controller 2 MMEHON TS ?
Yes -> “Include Controllers in Evaluation Graph” ZBx1(C9 5,

No -> 1> hO—S5—[IEDERD 2EFhDF—&3T D,
. curveManager I/)\U 1 T —45DFIA%I&RET I D,

2019/7/11 © 2019 SQUARE ENIX CO., LTD. All Rights Reserved.

164



fasRMNHEN UL

FrRIoAE : [3H

e Fr v aTL A\ IOZEINCLUTHD.

« VP2 & Legacy VP OHYIDEX ZiX U TH D,
« TORT LW a>TOARIEIIVICEDMIRVEEZITD TULVRLN?

45(C Evaluation="Always” TEDNTLV/RLH?

- BB D EDRT/\U 1T —5% OFF [CLTHD,

#5(C invisibility T/ 2 T—4(IRIRE(C/RAD™T <,
OFF (C9 D EEE(IRMNEEDN. ENLUSNDREIREIIRUN,

« HRLTWVWBT ST >0, I\SLILICHIGLTWLSHh ?
- TEZH Maya® O/I\JDrlREEEEN1ES,
RBRL BT Y TF— REES,
- B (CHEBT D,
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FIRXIGTTE . [BFRDESRSIRN]

« GPU Override "L\ TL\BH ?

« HML SN TV EDZIELU T, €D ZHER.
« ZHFOFEMIEI N RFIA K ZEZFT VD,

« 75042 ) — RHIGHEP(CEREZINTLDIN ?

o« MHHEZEIHT CTODRNILRY TZFT YD
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e Profiler Z=#I|F
« EG 1> SG =%

DO T LR MLy TDH
s UADINDIS ARSI — 2> $FICKSBREDEIEITR !
- expression — 7R LFDIRLN
« exprespy — IRDNLEDRL)
e Python TEE=NZ/—FK —> C++TEE
« IK = ANV BURIBERSS > TIVIRT S04 AL
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S04 > DREIBEDIE

TS504 21\ G UILEHI CLE U < BV WERRREN (T DU T,
EM & DG DLHINMEVC KB E
o EERIRGEETMELE TSI EE.
ALY RE—TJThV\ER
- DJEETRSZEEZELE,
s BEUBIENARE#LRS, X221 — 054 T%EETE.
IEUW EG DAERRSETNTULEL
« BERIDZ L (E. DG OERKRIL—ILICHID TULVRWS EEA,. BBEEPAD DU U T L),
DG DEXRIL—IVLICAID TULWRWLWKEHINDIRI—X
o IBANSEETZ RE IRV EZIE (SRE,
- EG HEIBERESZEDSRS., XAT21—YU 091 TOEE CHFERITIMNE LNV,
« JMBE® Evaluator ZE&E9 3 EVWODHERFESE,
- XhibZEHhE58HBDIHE(E disabling Evaluator Z#IH.
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Serial E— RTORIRETID T

Evaluation Mode Z Serial (CLUTTX

fRRY D \l, \l' [EENHD S

EM (CKDEHIBD(F LA L

REELN Y, ALY REE—T(C €EZHE DG OERXR)L—ILIC

(A \L l, AINAY-4 (Il,\\L V’“"i
ALY RE=T | o, ) - AN SR ERET
(C gt T RIEIRMELE - JMB Evaluator ZRFa%
ERZ(Z1E i o &
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EG (Evaluation Graph) DR

M Evaluation Toolkit — m| b

Cycles > Full Graph > Generate
[EHHD Graphvis Z{#>T. EG Z pdf TRIIRT B,
AJ7>3a>:

« Perform transitive reduction :
RFERMMERDNIR VW EEE TIRZESIWTRYP I <95,

| s
|
»
|
»
»
»
>
b

« Mark clusters in full graph :

DSRE —BHERT D,
HAOIWBHDISAI—ERRITDICFE. IN—FT0>3Z>0JT1E

ETHEDDTLWDIREND D,
5
PCtbe? pareniConstmtl |

\A l T ; iml:RuoLs cluster #0
pCube2
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SG (Scheduling Graph) DR

M Evaluation Toolkit i O by

Debugging > Evaluation Graph Inspection

P 01) Modes

> Graphical Output > Visual Scheduling Graph > Show

b
-

B Graphvis Z{#>T. SG Z pdf TE/RI D,

Launch Profiler Launch Analytics Window Launch Scene Lint Window

— A>3
« Add Cluster Contents :
s RIS —DBEICNET S EG J — RET#HT B,

Show Add Cluster Contents

Visuz uling Graph
B
P Text Output "
4 Scene simplification
Iy C

vl 1 pruneRoots N
> CustomEvaluatorLayer| 1]:pCubel[7]
pCubel pCubel_translateZ | pCubel _rotateZ
4 pCubel_translateX | pCubel_rotateX
> \pCubel_translateY pCubel_rotateY )
Z N
P o 4 Transparent N
> CycleLayer[1];pCube2_parentConstraint][2]
4 pCube2_parentConstraintl
[ \pCubeZ )
P 13) Caching
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M Evaluation Toolkit — m| b

Cycles > Cycle Graph

YA OILD S5 RY — (I NSITUIK S IREREIC (TR S TR,
RSOV EMFHIFHImDN LRy DT/ D.

Cycle size threshold (C. E§FN3d ./ — FEDOREERZIEE
LT, TNULEDEDZIRARPYVITRIZENTED,

BAOIWNIOSRI—FEDHAXEELEEBICURA MY ITEND,

X MH51EIRL T Generate T, 5 XA—RYTTS5 T
Z pdf CHZRETED,
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GPU Override iR

= GPU Override

> Active deformation chains
BN e IA—~N— &2 114 T DEHRZER T
> Mesh information
S —>22KD mesh = 14 T DIBEHRERT
BN LN BEDEZDIEAZMDCENTED,
> Selected nodes status
EIRLU TWLWBS T4 T DIEHRER T
BN BEDEZDIEAZMDCENTED,
> Clusters
deformer T/)\U 1 T —5DT S RXHF —DARNEZERTRo
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M Evaluation Toolkit - O *

Debugging

> EM Validation
Serial TOHENET DEZMTE— K,
IFEUKIRUMER(CIRD ZSIMREFERFRENOT E=ND,
> Computed Nodes
Serial & DG TEMHFI D hL—XE— K,
% _J— RdD compute() OFUH UIBAOOT NS,

> Launch Analytics Window
ﬁg$ﬁ\y_) I/%E:ﬁ < o

> Launch Scene Lint Window
> — B EDFFERITY —) L2 H <,
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Analytics Window

2018 TIBMEHN /A

Run is Show Command

Options - 9::[ v 0/_|_{\\J DZT‘\L}R btﬁg*ﬁ% gﬁé'/f—-l_- L/ s
json IJ7AILICHTIT B,

Mayahnalytics
Analytics LT Animation.json
Select Al Deselect Al Static Analytics LT Characterjson
LT Connections.json

LT Deformers.json

Animation Character

GPUTweaks IT EvalManagerjson
Mesh LT GPUClusters.json

Scheduling Scripts IT GPUDeformers.json
Timing LT GPUTweaks.json

LT HIK json

¥ Files/Directories to analyze IT IK.json

 Use Current Scene LT Mesh.json

IT ModeTypes.json

IT Scripts.json

LT SkinClusters.json

& LT Timing.json

LT UnitConversion.json

LT Values.json

Unitt

i
i)
i J
i
i J
LiJ
i J

¥ Skip Patterns
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Scene Lint Window

M Scene Lint Information — O W

n Selected Clear Results Apply All Selected Fixes
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EG DiE

SN DEETZEE UTZER,
I <IERRESNIEMDTZD, BEMNULLKIEDTEDITDIZEEHD.
TOWDESE(E, FENT EG ZhHREITDLERL

cmds.evaluationManager(inv=

« UI (CIFEVDTS TILIRECEFRKUTH S ERL,
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« T, Idle Action & EICIGUTUEILRENS,

e AN RYZa7ILICIE TUEIJLRZ Idle BICTDINEDH] DRTETHDH
DEDICENMTULBDH, ZNUIBHM UL,
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RTZ1—YIYTHAT
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RT3 —-YU2T5A47T

« IRV MFHFHI TS DEEEZKRT
« %/ —RPOUSRXI—NH, BEOERCEDEERIAT D,
B EG THE. FBFRITDATZ21—I2TFATICKDT.
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ERSDAE-IEVANAYalZY oY g
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Parallel
o EFIEHE LU CRECRERL,. Z2<DJ— R(E TN,
Serial

o AEHEE U TIEFBRBRWVWEDD., BHELUIECDA A T DA X IE T (FME) 3l /R0,

o« REERRUIEH. ikHandle (& Serial THAZETHELU THIBXN Lo,

« TS50A4>DFT ITAILMNROT, KHYEICHEERWVEBDI(E Parallel AN _EIFZBARINE,
GloballySerial

e D) — RAA T E(FMFEHAENDN. D) — RYA TR (EMHIEEE /R0,

e D) —RAAT EFUY—-IAHEBFHRNGEI(C,
Untrusted

« CDJ— RMNFHENBME(E. ) — RIF—UIFHIm S N/RN,

e J—RAATZBRIZVY —IXAHENHDIHEE(T,
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M Evaluation Toolkit — O Y

Debugging > Evaluation Graph Inspection

Configuration

> Graphical Output > Visual Graph > Show

SG % pdf TBRYI B, Parallel ISNDRTZ 21— > T84
j(:@b\\'ﬁ'b\_CEE;u_Cgéo

Launch Praofiler Launch Analytics Window Launch Scene Lint Window
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Format FDF 7 Transitive Reduction

.-ZZ:-_|t|:u_|tFi-IIf valuationGraph.pdi [l N Add Dll"ty P|UgS :

Visual Scheduling -:3|'-3|;|I'| Show —II -:Z.Il.|-.:te|'-:Z:-:|-r|ter|t-:- EG EEEEO);E (: Td: j 7—0: d I rty jo 5 0‘\%%2’_‘0

¥ Text Output
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n - Script Editor et
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» Scene simplification

b Dynamic attributes
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Scheduling
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SG Ol : Parallel & Serial D&

— Serial NEENDBS
4T Parallel D& g9 D Serial (FOTXP{E=nNdH
aJgeRPE D MFEEND == ZNONZ]L Iy Tk = VAV OV VA A
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SG Dl : GloballySerial & Untrusted D&

[T

GloballySerial W&FENDHZS
ZDHFDEL S — R4 TRLE
NI E iy gVA A

Untrusted h'EEFEN3%E
Untrusted (55 M S 17800
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e ikHandle — Serial

* expression

« ARBICEDHIRVLIENEE NS — Untrusted

« ALADHEDWZAIENERSNIZ S — GloballySerial
» Python B&&

« exprespy — GloballySerial
e Python TEEREETN/ZE2TD /) — K — GloballySerial

Jc&EX Parallel ELTH. EDHE GIL [CKDT Python J— REZLTD
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12T EG TH A DILICIRSIRLDN

EG (ditcs2 (animCurve A& 0> bO—3) MSERR(C dirty otz =
BT, J—RZE;SYFITURNSESND,

rotateOrder MR UG (d B (CIEATF U TLVRLEs EG £k TlEEW D
W ITENTG, A O)LICIZIRSIRLN,

anyCalc transform

animCurve

-

- O-rotateOrder ------- >

_ -
-
-
-

out
rotate
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EG CHUADILICIRST—XK - €D 1

£ U rotateOrder N7 —A— hESNTULBRIHEE. €D dirty [itE bSwvE>
Jgandiced. EG T — REIDOUKEFEMZRE U THD ETADILERD,

animCurve

out

2019/7/11

animCurve

out

anyCalc transform

o
-
-
- -
- -
-
-
-
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EG CHUADILICIRSDT—XK - €D 2

HELU. D) —RKRB DAG J—RT., Ak — ROF(CIR>TWLWDiHEEa., 5T
BEENERICHROZEZZ(TAIDRBS ARG (CHAIILIZH., EDTRULWEL

TH EG TlEFYHA1o)LICKR S,
CDigEa. rotateOrder MR L DiEHOBEL E(IEERIVN,

transform

O-rotateOrder ------- »O

animCurve

out

"’
n
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A LA 2 DENEAL

ERBADIAN A =R ADIVD SR —(CIEDTUER DD,
O XABLA2H DAG J— KT, ARUROFICIRDN S,

_Cycle cluster #0

dst parentConstraintl

FCTHDZEFIWATIHRNDT, ZHEICULTURRE, BADILTOS K
Sl U = VANSYAN AR

2019/7/11 © 2019 SQUARE ENIX CO., LTD. All Rights Reserved. 198



IFEUWLYEG BMEBNDTOXRT L wS 3>

dst.tx = src.tx + 2;

BLCERBALIZ@ED ., TOXRT Ly 3a>(d
CDLDCEFE ORI IZ2MMEEND.

ZNIE5(E. EG BEE(IEREIRUN,
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IEULY EG DMESNIWTOXR T L w =

\/

setAttr dst.tx ( getAttr src.tx + 2);

HELU. COEDICENWTUE D> TWVWBEOXRTE I MMESIRLZ.
IEULY EG HMBEE UL,

HEBB A ARIFIELU EBIEITARESTTOHN

[DG [CEEN TR\ —EEZ/\S LI
TESTDHIHI OREELGRIES U T,
CORERGEOFFTEEDODENIT L&
EZXTHDo
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TORXTL w3 >REihaVWRE

{Z1IERID EG (T D78D> TLYD,

@ . expression J— R(Z., KHFELLR

LAY Evaluation="Always” D@ (C
KD time ANZ=HFDIze. EG (CHH
HANSITTULNTHEIERLY,

e src J—REVVZA—23>2%ZEF>T
LBz, EG [CHBAANSNTNT
EREIRU Y,

dst /— RO EG (CHHAANSNTULVRVEH ERE,

pruneRoots$ cluster #0
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FONVRWTOXT L w3 > EEH

TIT. RERESUATFDXIDICENT,
RICTHEELDT expression 'S dst AOTIRTE 3> E>TUED,
setAttr dst.tx ( getAttr src.tx + 2);

dst.dummyAttr = 0O;

@ @ dst € EG [CHHAAN SN,

pruneRoots$ cluster #0

Y TOXTLw>3>® Push ifilcL> T
@ 7V IF— RENBLDICTHB,

src_translateX @
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INS L )LaHih

J504> ) — RO
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XHEINEC &

DG OER)L—)VICAID ZE =ML, KIKZDFRFH <,
W2 DEEN DD IZELUTEH. PINSZEEFRSNTLD,

-

 schedulingType() ZA—/\—=1 K,
- compute() TENDBEIDZ. BE(CIHU THI,.
- setDependentsDirty() ZXE=U TWDIEAS., TDXTt,
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schedulingType() OA—)\—Z1

A )L D3

2019/7/11

£/ & Serial 7RDT. ORI HNE),

N G

« TE (CEREIRWN T S5 A > 785 Parallel &9,
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compute() DXt

BENBATSTDEHMNIIUEDD
DG Tl&. ERRISFEMENZT SO MNEEINDH,.
EM Tl&. O2/\O> R7ZNJED1— MMIwI TgmEMNT S0 THEND,

- /

E{# D) — RD compute() HEIIFICHEIENSD

o J—RARAZADERZEBRIEHBIY —AZHFEWKLDICT B,
HARN(C(E . S AA)ZERSHEIREIRVN static ZEUEET LN,

e BRIV ANILICIHEU TR 2 - U T TR RD D,
- [ 870 — Parallel
« J—RIATATUY —IHEMNG D ERFCIF(EIROTERUL)
- D) — R5A T EBERFICIEEIRNTAULLY = Untrusted

A /
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setDependentsDirty() OXt/it

dirty {ik(C K> T EG #BEMNMTHNBDH
ZOEOFHMA (F dirty EiFSRLN,

2FD

setDependentsDirty (&
EG #B3EEF (CIFINDDH T, FHMlE

O(EMF (LR,

TDIEH

/

"l

« FHENTR Attribute Affects EED

By & U TIEF

J\]He,

EG BIERZHDIRVWEMS (IPhUED1— ME/RE) ZEICEFIETSR0N,

o ATMEDZEE (dirty) dIw & U TIEF

I CEIR<TIED,

2019/7/11
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preEvaluation() & postEvaluation()

- setDependentsDirty() (CKD dirty TwIODREB EIRD

« EM (CKBFHID compute() MU UDBTEZICIHE(EIN. EG &
BV —Exolz dirty TS50 %=WERTED.

» setDependentsDirty() OEFREFEDFIFRFH L THS I &,

- FIRYTS Affects EEI(CIZZDFER UHRLY,
« Parallel E— RTHD>TE. DG sHImIFEL ISRV,
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simpleCalc DOXF/&

MStatus SimpleCalc::setDependentsDirty(const MPlug& plug, MPlugArray&)
{
const MPlug dirtyPlug = plug.isChild() ? plug.parent() : plug;
if (dirtyPlug == aInputA || dirtyPlug == aInputB) {
isCacheValid = false;

}

return MS::kSuccess;

}

#if MAYA API_VERSION >= 201600
SchedulingType SimpleCalc::schedulingType() const { return MPxNode::kParallel; }

MStatus SimpleCalc::preEvaluation(const MDGContext&, const MEvaluationNode& evalNode)

{
if (isCacheValid) {

for (MEvaluationNodeIterator it=evalNode.iterator(); ! it.isDone(); it.next()) {
const MPlug dirtyPlug = it.plug();
if (dirtyPlug == aInputA || dirtyPlug == aInputB) {
isCacheValid = false;
break;

}
}

return MS::kSuccess;

}
#tendif

2019/7/11 © 2019 SQUARE ENIX CO., LTD. All Rights Reserved.



simpleLocator M3t

MStatus SimplelLocator::setDependentsDirty(const MPlug& plug, MPlugArray&)

{
const MPlug dirtyPlug = plug.isChild() ? plug.parent() : plug;
if (dirtyPlug == aSize || dirtyPlug == localPosition || dirtyPlug == localScale) {
valueDirty = true;

}

return MS::kSuccess;

}

#if MAYA_API_VERSION >= 201600
SchedulingType Simplelocator::schedulingType() const { return MPxNode::kParallel; }

MStatus SimplelLocator::postEvaluation(const MDGContext&, const MEvaluationNode& evalNode, PostEvaluationType)

{
if (! valueDirty) {

for (MEvaluationNodeIterator it=evalNode.iterator(); ! it.isDone(); it.next()) {
const MPlug dirtyPlug = it.plug();
if (dirtyPlug == aSize || dirtyPlug == localPosition || dirtyPlug == localScale) {
valueDirty = true;
break;

}
}

return MS::kSuccess;

}
#tendif
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Maya® 2019 &D

4 I
SAABNUD VP2 HHEI D T —XE EM & &BICAFI{E
2zl MAROZSZ BN = A—S2 3> N TLIRVIES,

. J

KRSYF>20 RO
Maya® (&. BJEE/RPED. > —>H5 MROSZEENHDIMNE DS HhZESHED.
BE{LDR] B ZRDD.

« ZAE ) — RICDWTIEETZRHH L TULVD,

c TS0A>2 ) —RTHB, 7 IA—N—5 MROZSZEEULRWLWC ENBER,
s —RRDTSTA>2 ) —RTZAANIHENTIEDE. HIETTERVNZS,

=

e —AEUT [ MROSZZ{estEd] EO&EUTIRNONS.

.
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NSyF O ROD

—fig) — RTZAA MU ZIRSEDON [ MROSZZELETEHRL)
C &1 & Maya® (CHISEDHEENEBIIESNT.

- MPxNode::isTrackingTopology() T true Zixd,

« TAX MDD attributeAffects() 56351%8% false (CT B,

 BEAAEDT. HMT BSEDHEEN CHS ST B,
DG T— RTENENG S,
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1 —— \\‘__ \—_-:\
d a~ C:\_ C\T ___>

MPxDrawOverride with MUIDrawManager

- MUIDrawable &WD IO FHIR EZFEE(CHE I D75

o« BV (CEER T E DHMEIE,
MPxDrawOverride with Low-level Drawing APIs

« OpenGL/DirectX o> 1 —45F —%BEEI—F+1 >0 9 D%

« SIRZH. £TD Rendering Engine (TG B (CIEETZEEIT INEND B,
MPxGeometryOverride

o L>A—TAFTLEVEDTE. VertexBuffer ¥2 IndexBuffer ¥2 Shader Zi%EL TL<,

c BIR, BIC, 1 RIRZEZHTDIHZEIL VP2 3%ED GPU Instancing H'zh <,
MPxSubSceneOverride

« IS —2OXFTFHICZEDL A —TAFTLZEINU TV AL,

- GPU Instancing %% [CBARIR ZEDA > RY > ABBEHERICHN. D TRITNE
MPxGeometryOverride & DIEU,
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devkit Y > 7 )LD#BIT

MPxDrawOverride with MUIDrawManager
« footPrintNode

MPxDrawOverride with Low-level Drawing APIs
« rawfootPrintNode

MPxGeometryOverride

« footPrintNode_GeometryOverride
« footPrintNode_GeometryOverride_AnimatedMaterial

ANBIROEFOS T -5 —ERREDEZXH(E. D2 DDEVZIEREL TISHY
DDONWHIT I, Ffo. 2019.1 WIEDLERZIEUSEREITDC(E. FCRBZHOW
EhHD (2019 £EED)

MPxSubSceneOverride
« footPrintNode_ SubSceneOverride
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J50A4>00—5D VP2 tEetii=E

fps

40 Biped U 12 4Rl .~ FPYSIOME
Parallel T®D =5lc
35 VP2 Update h'%hE{t B UEAL \ 34
30 \
55 O —%#IC
MPxGeometryOverride 27
20 MEXBKLSICRDIE
Parallel A .
e DG VP2 DGTIEVP2D T EECIZE DR LN

LegacyVP /
10 DG 9
Vfie/ o o — . e
5 8

BIN\— 3> ORIV I T — S THER

2012 2013 2014 2015 2016 2016.5 2017 2018 2019 2019
cache
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IN=23 2 [CRDEEEVDER

« EENEDS —Z—>TJRA1 > b TlE. EEXETEHEMNNE,
« $5K8 #if ~ #endif 5T,

c A FH—)\—=3 > TEHMNKEEHGED,
o ¥5(C 2017 & 2019,

o £EIIILT DDITEEIRDOT., &F7vIT— NEE(CTBIRE,
e devkit B> T)ILEXAF—)\—a > EITED
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MPxGeometryOverride OHIE

J—=R1DIEDE DSAAZRAIAN 1 DEEN D,
LA =7 A5 L&lfo THEF I 2 EMMESERDOT,. HEDTZUTEIFENRUN,
BB RES(CUTOERD T — AN ENSD,

updatedDG()
« THAAKNIICETIEHRZ NJEDI—MISETRIEFELTHE (OF—FH51XRE)
« AR RD simpleLocator 725 updateValues() ZMFUHEERLY.

updateRenderItems()
« L2A=TAFTLDEMES T —F—-DTHA,

updateRenderItems()
- BEUWMEIRS, MUIDrawable (CKZEZEEZEBITESD (SN/LOME (CEF) .

populateGeometry()
o« BRSNS AXAMUIBER (IndexBuffer 2 VertexBuffer) =55,

cleanup()
- HWEIED T —XEHET
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A A N EFmEA]

2015 ~

Parallel Iz &M D 1=,
BEZSLLEHF I T —ANFEFTEETINS?

2017 Update3 ~

MPxNode::postEvaluation() ' MRenderer::setGeometryDrawDirty() %z
BRZREY (CHE AN C & CEFMBAI I DAER(ICED DTS,

2019

requiresUpdateRenderItems() & requiresGeometryUpdate() AYMEN,
MRenderer::setGeometryDrawDirty() ZINK D EXIEREY(C,

2019.1 ~

requiresUpdateRenderItems() OITHRNEE,
ED U,
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w2 LA\ DDEIE

s PIA—2 3> OBIEH ST IL— AFTOR I L — LDFT
iRz Y193,

e Fr W ONTTIDE, V- A—33BEFEFRZTL—LAD
FrwSazRDHRIEIFERD,. 2—2FHfIE TN/ <R
DO CTEREETND,

c THAAKNIICDULTIE VP2 DT —ABEFv v 1 TEB,
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TDIER

M Evaluation Toolkit i O ™

cache T)\U1T1T—%

« cacheEvaluator EL\WS TS50 1> (CK
DHLEE,

« SRFEAHOHERAIYR
cacheEvaluator

. f#8h Python EZ1—JL
maya.plugin.evaluator

4
4
4
4
4
4
k
o
(S
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Preferences & Evaluation Toolkit

M Ppreferences
Edit Help

Categories

Interface
Ul Elements
ViewCube
Help

Display
Kinematics
Animation
Manipulators
MURES
Polygons
Subdivs
Font

Settings
Animation
Assets
Cached Playback
Cameras
Color Management
Dynamics
Files/Projects
File References
Modeling
Mode Editor
Rendering
Selection
Snapping
Sound
Time Slider
Undo
XGen
GPU Cache
Save Actions

Modules

Applications

2019/7/11

Cached Playback: Cached Playback Preferences

Cached Playback
v Cached Playback
Preferred mode Wiewport Hardware Cache
Cache fill Playback & Background
Background fill direction Forward & Backward
v Prevent frame skipping

v Show warning messages

v Discard frames outside playback range

v Cache smooth meshes
% of RAM 50,0 [ |
v Stop caching at memory limit
Cached Playback Status
v Show Cached Playback status
Position Above timeline ® EBelow timeline
Height 2 |
Vertical spacing 1 l
Show invalidated frames
v Show subframes

v Show warning frames

Cancel

Evaluation Toolkit

10) Reports
11) Freezing
12) Scheduling
13) Caching
Cached Playback
v Cached Playback
Preferred mode Viewport Hardware Cache
Cache fill Playback & Background
EBackground fill direction Forward 8 Backward
v Prevent frame skipping

v Show warning messages
v' Dizscard frames outside playback range
v Cache smooth meshes

% of RAM 50.0 |
v Stop caching at memaory limit

Apply custom modes --- Choose Debug Caching Mode (last 1) -—
Flush Cache Synchronously
Invalidate Cache Flush Cache Trigger Rebuild

¥  Memory Management

Memory used

Update memo
L L Memory available

W safe Mode

Safe mode messages
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=Jur==

Frwvws>/JF—R (Preferred mode i%%E

Evaluation Cache
« J— ROFHIFEREFTvYVS 19D,
Ea—mMR—b (VP2) &IFEEMERT., BART—FZ2Frv>19 3,
s SAARNVUDEE(CHIEDTIE. FrvSahshr—9DErxE. TNz VP2 B
(CEHA - BRI D IR MO B,
Viewport Software Cache
SAANJDFHEF v 1%Z. VP2 BICEHUEEETAA AT UICIBRINT D,
BEF (L. FrvS a7 —FETTIXANMIFEELRVD, 77— % GPU (CERX
B3R I D,
Viewport Hardware Cache
SAANJDFHIEF v 1%, VP2 AICERUZHT GPU XEU (CI&HNT B,
HERFE, BEEE I MNIUFEAERE LR,
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Cache fill 3%7E

Fv v ARG IEDETE.
Playback & Background
TDZMED Playback & Background @A DFEZFFR] T B,

Playback
VA= 3 BERETCERICTL—LRTHMI SN EES(CF v S 1%
95, BITJL—LADFvvIald, EEDOHE. DED Playback TDH4&
MEND.

Background

A RILBRCINY DTS RTERETI L —LAZFMUF v 14EmMT D
IEFIEDT ST A 2 (CKDEEIEZDIHEE Playback (CTBEERLN,
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Cache HUD &3+ vw = 21 KR DMEER

Cache: On (sync+async)
Memory Limit: Memory low (48 7% f 50.0K)

GPU Memory Limit: OK (0.0%X)

« w1 tEEDIARE (Cache fill 3%7E)

« XEURREPERRRT
T IAILRRET(E, FERAETVUDLRESRAFTALAAEYD 50% FTICHIX
SNTLD,
AEUHIRT

FrvSaThiciEH FryvSasniahorzEH

=[AY=1F¢
FrvSacshi9oIJL—A
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4 |4 i4 4 P »l Pl M

Mo Character Set Mo Anim Layer 30 fps 7 1"_—"' Eﬂj

#Warning: Cached Playback: Safe mode - cache disabled as unsupported nodes were found in the scene, See the Script Editor for details.

c FrwvSaTLA/)\WOSBEHILD ) — RS —2RCIRHEND
E—TFE—RICBITLU. Fr v aRERNCIRD,
- HIR— hENTLRWED
« Time Editor ¥ Trax Editor
« 2 =L —>232F%D%EL
Bifrost, XGen, Muscle®—%&B, Jiggle, nHair, ---
« MASH (O—Hp
o TOMPEFHIE. AN BFI XS bZEERODIE
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https://knowledge.autodesk.com/support/maya/learn-explore/caas/CloudHelp/cloudhelp/2019/ENU/Maya-Animation/files/GUID-EF1C2D0C-622D-4FBB-B761-54E0A9765CE1-htm.html

FrwS 2 ORA> S

« 2TCD) —RHIFrr v 1dENBDITTIRU, DITWFEERLY,
Frwviaasnd ./ —REzE [Fv>>20mRA> K EWD,

e transform A A KNURE, I—H—AAD T4 — R)\W O (CHBREFID
FrwS 2 ORAD NERD, R ND—DDF TR ChONIFIEERN,

Cycle Cluster

Frv2D
RA > b

J
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ATIDHT. BIINDEENIRWNEDIEIF7 v 170N,

F w1 BERFIETD Push i (ZRXFwv T=NnB.
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YY1
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7w S OMA S NOOMERR

FvwSO0RA > MO

cmds.cacheEvaluator(g= , CpsS=

/_ B%G)IJZ |\7&'?\=E_IF‘5*150

q=-\7 \J / 1 @'I*:u\@ﬁﬁmb‘

print(cmds.evaluator(n="'cache', g=

J = RIATZ EDOHEPERAAXAETYDLAR—
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IEEEMELIRWT ST A >

File Edit Create Select Modify Display Windows Mesh Edit Mesh MeshTools Mesh Display Curves Surfaces Deform UV Generate Cache ryusukes HappyTools DCClechShare CRAFT  Help Jork Maya Classic*

Modeling E BB X :h 13 =.k GO Lo No Live Surface Symmetry: Off O0afik L e
Custom

A 1 A\ o il pd i N = (S A A 1 \ e A * A\ o = d = 2 2 e
XM Ik spine start anim wmused save load HGBP

)
€ dundo tgIDA help Opy 1py Zpy 3py SixfomopSkin mapChi rmSA  conn idorm lpos lori  laim FeS
View Shading Lighting Show Renderer Panels (Ul =riticnl oo W annnute- I Snouw Mo

R =z s b iR BED BHE D% ¥ @ @

Mode

Current Mode Name
Current Mode Detail
List Mode Names
List Mode Details

Show Evaluator Status

I

]
L
=

Load Attributes
MOl 4 4 bl el

No Character Set No Anim Layer
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[ EDKDIC] A

w2 )—)L
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c BE. THDNERZ

C WS T BAONEVNDERERE [Fwv

FEHTL1IDDIL—ILETD, EILRM2D3

DDF VS 0F—RIE, ENEEIROJEEICULIZBD.,

p
Evaluation Cache

Viewport SW Cache

Viewport HW Cache

s A 0 A
[ o A ]
s B s C
L /L

~
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FrwvS2oO0F—RKR (EJL2IIL—IL)
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+rwSSHOI—)l | SEMNRREER
[ D4 ILT—] &
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FZNIERUIE — RICERT3ED,
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Evaluation Cache JL—J)LMDA

cmds.cacheEvaluator(resetRules=True)
cmds.cacheEvaluator(
newFilter="'evaluationCacheNodes',

newAction="'enableEvaluationCache"')

cmds.cacheEvaluator(newRule="'customEvaluators")
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Viewport Software Cache JL—)LOAREA

cmds.cacheEvaluator(resetRules=True)

cmds.cacheEvaluator(
newFilter="'evaluationCacheNodes',
newAction="'enableEvaluationCache"')

cmds.cacheEvaluator(
newFilter="vp2CacheNodes',
newAction="'enableVP2Cache',
newActionParam="'useHardware=0")

cmds.cacheEvaluator(newRule="'customEvaluators")
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Viewport Hardware Cache JL—)LOARE

cmds.cacheEvaluator(resetRules=True)

cmds.cacheEvaluator(
newFilter="'evaluationCacheNodes',
newAction="'enableEvaluationCache"')

cmds.cacheEvaluator(
newFilter="vp2CacheNodes',
newAction="'enableVP2Cache',
newActionParam="'useHardware=1")

cmds.cacheEvaluator(newRule="'customEvaluators")
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Python €21 —)LICKDIL—ILEETE

from maya.plugin.evaluator.CacheEvaluatorManager import CacheEvaluatorManager

CacheEvaluatorManager().cache_mode = |
dict(
newFilter="'evaluationCacheNodes',

newAction="'enableEvaluationCache'),
dict(

newFilter="vp2CacheNodes"',

newAction="'enableVP2Cache',

newActionParam="useHardware=1"),
dict(newRule='customEvaluators'),

IL—=ILERED AN > RESw I LTz Python €2 1 —)LDFERAHI,
—IEBEDIVY > RFEUOHUOS|IEBEEEZ A MU TRATDRICETOVY R
MEHEND, TV >2T0F— ROIER,
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504 >0 IEBEEELRUNE

« TSUTANCKDAREILSTATE. Frwva 01
[CURLE, BT —INDNEFFTINR0N,

« Z#E T )L — evaluationCacheNodes Tl&. D XA LAOT —
AR ENBDED(CIED TULBIDOHERERE,

s DA LOT—HZIBET DT+ LT —REZENMINIERL,
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nodeTypes J -« JL5—

[BR4M] H BNl &I D ) — RYATZINETED,

cmds.cacheEvaluator(
newFilter="nodeTypes',

newFilterParam="types=-foo,+bar,+baz*,
newAction="'enableEvaluationCache"')

FoBIZE. J—RIAT foo =Y+ U, bar & baz BN B3R,

J—RAATIFNZEULEIEICHEBIN. XVYTFITIEERBZTIRITD,
ZDf=sb. foo N bar t° baz DIRES A TIASIE. CDOXDICHITIE
EURWEIENRODTEE,
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evaluationCacheNodes 4 )L F—D_ ) —RAIAT

cacheEvaluator O~ > RO~ a1 77JLIC(E,
evaluationCacheNodes (C#HZ39 3 nodeTypes I 8FEDH > T)ILHVREN

[QATSH

cmds.cacheEvaluator(
newFilter="nodeTypes',

newFilterParam="‘types= ,-THlocatorShape,+locator,
newAction="enableEvaluationCache"')

RUWLWDT. OT—FDEID TR T D L. THlocatorShape MAHXS A
O —5Z8KUTWLWT, ZNHRFRIIETNTULSD,

EER(I/ TN D TH??? DS A TIEELRHSN/RVDT, Y2 T)E
NDIETER I D& —THIocatorShape (FxhH9 . BIEDFERLUTUEDH,
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vp2CacheNodes J 1)L —D ) —R5AT

cacheEvaluator O~ > RO~ a1 77JLICIE,
vp2CacheNodes (CABEH 9 D nodeTypes I8EDT > TILARESNTLS,

cmds.cacheEvaluator(
newFilter="nodeTypes',
newFilterParam=°‘types=+mesh,+nurbsCurve,+bezierCurve,+nurbsSurface’,

hewAction="enableVP2Cache',
newActionParam=‘useHardware=0")

[VP2F w1 ]| (F—EdD.) — RIATTUMNTR— SN TULRULZ&,
EILA2IL—=ILDOKSI(C [FHMiitFv v 1] ZHAIT D IDOHN %,
[VP2F v w1 ] BRIz —RAYAT(F [EEHhFvrwvS 1] O
RS (SED BRI D,
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J504>00—9%%

1AJREIC T D

CacheEvaluatorManager().cache_mode = [
dict(
newFilter="evaluationCacheNodes',

newAction="'enableEvaluationCache'),
dict(

newFilter="nodeTypes',

newFilterParam=°‘types=+locator’,

newAction=‘enableEvaluationCache'),
dict(newRule='customEvaluators"'),

BE @ Evaluation Cache E— RODEE(C. DAY LAOT—FDHHR— b
ZIBINT BEEDH, MOE—RTEZDOTZIOS 3> =BIIINEEL.

nodeTypes J« )L F—TI(&. /\TDJzs +THlocatorShape (F525# =172
LXDT +locator ZIBE L TULVD,
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E)L 2 )L—)LISENTT S5l

import maya.plugin.evaluator.CacheEvaluatorManager as mgr

def nodeTypesFilter(types):
return {
'newAction': 'enableEvaluationCache',
'newFilter': 'nodeTypes',
'newFilterParam': 'types=' + types,

}

def insertAction(definition, filters):
definition[-1:1] = [x for x in actions if x not in definition]

rules = [
nodeTypesFilter(‘+locator’),

]

insertAction(mgr.CACHE_STANDARD_MODE_EVAL, rules)
insertAction(mgr.CACHE_STANDARD_MODE_VP2_HW, rules)
insertAction(mgr.CACHE_STANDARD_MODE_VP2_SW, rules)

except:
pass

EILbA2IL—ILOEEFBESEETSEVERULET
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DG SHIFRARFD dirty RESDREI-ESEH

Manipulation s%EN OFF DiFE. > FO—>ZIFI DL DG Ml &72D,
T WS a NIRRT DG FHl(CIRD E. [EUKIRUVERMNEREND Z END D,

CNUE, FrvwSaETNTULRVLER . — RA dirty (iR E T T SNIEFER.
BEHWEFET. BHD dirty (CHERD TULVRVRREICRDB 28,

EQRESRE. 2THO/—RzFvwvI 19D EH. BNUILETFZUN,
SR RAFvIETND FrvI ORI B

DG ICH)D&EDB &
dﬁ(tiﬁ_cygffl\ ERDSOEVMEICKD
irty TER IF U< RUOERICRS
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downstreamNodeTypes T -« )5 —

D /—FD1DLER (OAx%0O>3>2h DAD #) O/ —RIINYF=ED
JA4IF—. EREFTREE ) —RYATUIANZIEETED,

cmds.cacheEvaluator(
newFilter="downstreamNodeTypes"',

newFilterParam="types=-animCurve,+node downstreamTypes=+transform,+locator’,
newAction="'enableEvaluationCache")

> hMO—SEZDI AT (transform H locator Sik&E_/ —R) 01Dt
D animCurve SN D ) — RETZF v WS A WRICHINZ TULND,

ARSI LS. v IO MEZ TR T UES .
BZODORIEHEDINE UL, BEEFULLRVNWTLSTIZEE0N,
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import maya.plugin.evaluator.CacheEvaluatorManager as mgr

def nodeTypesFilter(types):
return {
'newAction': 'enableEvaluationCache',
‘newFilter': 'nodeTypes',
'newFilterParam': 'types=' + types,

}

def downstreamNodeTypesFilter(types, downstreamTypes):
return {
'newAction': 'enableEvaluationCache',
'newFilter': 'downstreamNodeTypes',
‘newFilterParam': 'types=' + types + ' downstreamTypes=' + downstreamTypes,

}

def insertAction(definition, actions):
definition[-1:1] = [x for x in actions if x not in definition]

rules = [
nodeTypesFilter('+locator'),
downstreamNodeTypesFilter('-animCurve,+node', '+transform,+locator'),

]

insertAction(mgr.CACHE_STANDARD_MODE_EVAL, rules)
insertAction(mgr.CACHE_STANDARD_MODE_VP2_HW, rules) EILb>)L—I)LOZEE (FEHE =T CHEVVEUET,

insertAction(mgr.CACHE_STANDARD_MODE_VP2_SW, rules) ] . .
¥5(C. downstreamNodeTypesFilter (C kD EIBEAHRTFE(E
except: REEN AT THDIesD. BELRWNTLIZE0,

pass
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JAARST LT+ )5 —

« API THIBE®D [J4I)LY—] ZENMITDICEETED

« MPxCacheConfigRuleFilter JkRETS A ZE <,

- devkit (CC <fHEIRYT > T )L nameFilter "% 3.

« ZERTNERBAF VS 2 IMA S NREDZHDFEE(CTRD,
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SIS TR

« 1 DD —27%, EZDFELDGETIH:mT DU <,

)\ OS> REHMETIE. IRTED Maya® DIRRE & (ERID T
THFANT, BIJL—LALZHMIT B,

\/

4 N

REC SN -\ 5k

“#>2Ei \L*J;ﬁ]

o
3
)
[
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time=2
\ y L |
Normal Context =8 time=3 /
(IRTEDIRRE)

Background Context
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MDGContext

s IO TFANIAEZT D API U354,
ENENSFET DN R TEIEONTIRN Oz, FrvSaT LA
I\ DICED T BRICET ST A > DEEMERHTI2D.

 BEDI>FTF X M isNormal()=true &2D. MTime (TR L
AN

« J\w OIS > RO>FTF X I isNormal()=false &0, ¥
JL—/A®D MTime Z#NE9 B,

« 2018 T AL > b1 otEhEiNEN TS, /\woo55> R
SR D compute() FOMI LTI, &L —ADO>F7F X MY
HhL > bERSB,

2019/7/11 © 2019 SQUARE ENIX CO., LTD. All Rights Reserved. 251




J504> ) —=RDAVY R ULBA D)L

F v S 1 LRk
preEvaluation(), compute(), postEvaluation() MIECIFEIIN S,
 Playback D&, @EOI> 7+ M THENSD.
- Background D&, T L —ADIZ FFX N THEN S,
FvrvS1BER
e FrwIIOMRA> NMIBRED. postEvaluation() OAHFHEEOI> T
F X MTHEN D,
« WS URA D REAMIAAEIREINIRUN,
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F A MHFES SN BHEFR

BED 1> 7=

/

H—DId>2FTFARUNMFEUBWIER :
« J— FPABBICIRIEDINEZRF I DRxZ U CHRBERN DT,

KD DS AAD I\ ZRICINEZF 7Y 1T DIENTE

3

c JI\SLILTHDCE. J—RARIABTOUY —IHEBHR
ITNEEREIE D D T2,

EBHDITFAMFEINSHEFR :
» BIRD I FTFANTE— — PO EE(CEHEi =S I EeE,
» DSAA D) EHTOREDRF(E. ITFANEITHET B,
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EDXTUIANEH

e NHRFIAABTKDE
(Maya® Cached Playback Context-specific Data)

« BRPDIRREDREFICE NI E1— MZERIFET D,
ZhUED—MEFOTFRANROT—FITOY IICRFSND,

« MTime H [NormalzXRIfE] #F—¢&9D/\wSa157—TJ)LICRE
93, PRIJEZ—bhFEUTERFLUICKWVWKDRT—HDIHFBE(T,
. devkit B> simpleEvaluationNode D&
« X))\ [SMRETE] OFEHEZRFE L TUL\D,

« 2019 TI(Z Normal TRWI> 7+ X ] DiFE(E. FEEZFIFE
B9 (CETEIBIEENMNINMA SN TLD,
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simpleCalc & simpleLocator Z#&E 59 dh

EDHBAIMEBULIERL

simpleCalc

c T wS aTJLA)\WwOTIE compute() FUH UHERE LIRLYE
b, ERCEERDIHNE(IIRN,
simpleLocator
e 7w > IRA > bD postEvaluation() (FIEEND Iz, ©C
CTABMEZIERNME I DULIE (FXRTE/RN,

e 212U, BFESICANDOXRODS I NEDIGE. Frvi 1BEREE
Z 1= F Pull i & 783,

. /
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B> 7F A MMIEKD compute()

e NP FIAKCKDE
[ ) —RIEERBD I TFARZFDODEIDAL Y RICK>TFZIOEX
cNB3eJEeEN SN, FHMIT> 2> (3E1 DD/ — RARMEROO > 7+
A MK CHEHEFCEHMA=N/RVWK D (CHIEIT D28, HHbHIEEmE
A
 f5B. EBRIIRXSICEAEZIRDN ?
« YHNED (CZITENIL., Fr v aTLA)\WOCRE>IEIEEULT
(FAERLEENDND,
- MDGContext DZREDOJEEFIREZZ R D EU R D(EH D,
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(1) NNZDFXFIEIT D
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Evaluation Manager (EM)

Dependency Graph (DG)
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TDALEDVT

« 32D EM DFEX X THRERVLES., ZNHVEIT A
320D EM TiicE=BERE & ?
o IEE(ICEIHRLY (DG SHIEIBDHERICIED)
o ThEREN (CENHVRL N,
e T)\U 1T —45DEE|
c T UTE ) — REEFZITTIEED ULDERVWEDEFH L LDICT B,
« EM £ %> EPEN(CT B,

504> ) — R LDICTIRMBFERELDRD
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« T/)\U1T—HC(FBEIBMINGD. & — ROMBIEJMETT
IEZ(C KD TRED,

- T/)\UaT—HEFFB LI/ — ROFHET O ZETE(CA—

IN=ZA RFTDZENTED,
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evaluator <> R

BSROY> REFDODHED (cache & deformer) BEDN. —A%EI(C
(&

/\:\E_ 7/ I\ eva|uat0r _Cjt%/? duRE’E 9 50
« [V] &I/\U 1T —45®D ON/OFF

cmds.evaluator(n=name, en=bool)

cmds.evaluator(g= , h=name, i=

PSRRI - [n] U525 — (EATVS/—K) ONEZE3

v pruneRoots

cmds.evaluator(g= , h=name, cl=
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aA>Ja4 0L —>3>

- [?]1 0> 0400 —>3>DONILTZFRR

print(''.join(cmds.evaluator(n=name, q=

« 1> 40— 3> 0REEZT D,

cmds.evaluator(n=name, c='KEY=VALUE')

« 1> J4 0L —> 3> EEEED,

cmds.evaluator(n=name, q= , vn="KEY")
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J— RIATDHE

BTN 1T —HC(FHfHTD ) — RIATZIEEIT D ENTED,

ERICCODIETEZEDXIDICHAHAITAIMNIZT/N\U 1T -5 UIZUL\T,
IR, FRAZMESR CSZD(& disabling D+

cmds.evaluator(n=name, nt=nodetype, en=bool, ntc=bool)

en (enable)
BELU /) — RIATZ2BMN T DMEEL T DN ZIEET D

ntc (nodeTypeChildren)
BEULRE)—RIATDORETATICHUTECDFHEZITDINEDH,
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5 E DIRIF

BRI ULUTC, T/)N\UAT—HDEEIE. >—>(CHB1—Y—3%
E(CHBRFINLN,

« HIFLE LT, cache T)\U1T—ADELDIC. —EPDREH
I—YH—STEEUTRFNDIEBEDED D,
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EILbA>T)\U 1T —5D—E 2016

>4 ON/OFF

|kSystem IKS> AT LZRDEH

J dynamics ? no AAF=OXZRDEE
v pruneRoots ? no EG &Em=DHIRk
disabling ? no 3EHUR—KJ—RICKD EM ERL

2019/7/11 © 2019 SQUARE ENIX CO., LTD. All Rights Reserved. 266



EIL~>T)\U1T—5D—E 2016.5

dynamics 103000 HAF=ZOXZRDEE
J ikSystem 102000 no IKSRAFALAFRDEHE

disabling 100000 no FEPIR—bJ—R(CKD EM #ERE
v deformer 5000 no S JA—~<X—® GPU Override D4
v transformFlattening 3000 no bBSRIA—ALBEREZERERD
v reference 1000 no UIJ7L>2ADFHHEAE_ — RZERI
v pruneRoots 999 no EG tCmDHiR
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EILbA>T)\U 1T —5D—5 2017

invisibility 1003000 AR AT 10 b HiiE XFwv T
frozen 1001000 vyes frozenE4m J— ROz R+ T
v timeEditorCurveEvaluator 104000 no Time Editor B¥®d animCurve ZR5t+
v dynamics 103000 no AHAFZIOXFRDEE
v  ikSystem 102000 no IKSXRFAZRDEHE
disabling 100000 no FEHR— K~/ —R(CLB EM @b
v reference 6000 no UYUIJ7L>ADFHOAE. ) — RZFRS
v deformer 5000 no T JA—~X—® GPU Override Dl
v transformFlattening 3000 no bS2RIA—LBEZERRD
v pruneRoots 1000 no EG &= ddli
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EILbA>T)\U1T—5D—E 2018

invisibility 1003000 AR AT 10 bOsFHliZ AF W T
frozen 1002000 vyes frozen@MHdD / — RODFHEZEAF YT
curveManager 1001000 no #JHARRET EG (CEN19 D/ — RZIED™T
v timeEditorCurveEvaluator 104000 no Time Editor EI2® animCurve =R+
v dynamics 103000 no HAHAFZIOXRFRDEER
v ikSystem 102000 no IKSRFALAXROEHE
disabling 100000 no 3IFHIR—bJ—RI(CKD EM EML
v hik /000 no HumanlIK
v reference 6000 no UIJ7L2XOFHEAE_ ) — R7%ZFRIt
v deformer 5000 no T JA—~—® GPU Override Ml
v transformFlattening 3000 no bS2RIA—-ALBEZERRD
v pruneRoots 1000 no EG &EsDHiR
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EILbA>T)\U 1T —5D—E 2019

invisibility 1003000 AR AT 10 bOsFHliZ AF W T
frozen 1002000 vyes frozenEBMHD ) — ROiHiE X+ w T
curveManager 1001000 no #IHMARET EG (CEHI9 D/ — RZ&EIENT
v cache 1000000 yes Fvw>aTL-)\wOkEe
v timeEditorCurveEvaluator 104000 no Time Editor B¥2® animCurve Z Bzt
v dynamics 103000 no HAHAFZIOXRFRDEER
v ikSystem 102000 no IKSXRFALAXROEHE
disabling 100000 no FEHIR—bJ—RICKD EM HEIHL
v hik /000 no HumanlK
v reference 6000 no UIJ7L2XOFHEAE_ ) — R7ZFRIL
v deformer 5000 no T JA—~—® GPU Override Ml
cycle 4000 no YAUILDSTREI—=5hZEAL
v transformFlattening 3000 no bBSRIA—LBEEZRRD
v pruneRoots 1000 no EG EmHIR
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Invisibility

« IERRDAT = T U DA T HERE,

« IFFRRATZ O RZDOED., RURIRAT U hOFHHEICES LIRWEDET
OFMEAFYTTS (F&zlE, TRICEE DAG J — RAMENR Y ND—27(32
FvITEnsd) .

o« AT A4V IIRIRADHFMNEBEE SN, BJH1EN T ZA— FENTLDEDIEITHRI

« RS DNMEDMCHET DRLIBREBRNEBBEND.

o [EEREY D MDY T L \RIENEEZ YOI VEFD THED D,
[IRADEUITNUL, FT invisibility T)\U 1T —4% OFF (CLTHA
o fANVIRINTEZM DTN, 23> ETHEINTET TS,
« 2018 H5. Evaluation="Always” @ expression (ZXFw TR ETxD T,
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frozen

- invisibility & D G#IHRHIEIN BT 57X 5T A= T HEEE,

« F9. COIT/\U1T—HICEFR<. EM (& frozen 77 kU
Ea1— A ON @/ — ROFHEZRAFY TT D,

« COIT/)\UIIT—HTIE EIHMSEHBI(C frozen 18/ — D
R FRZFHEUIRWKLDICTDIREDHIRFN TS D,
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curveManager

e J—RHIFHS EG [CEBAANBSNDEAZHLRT D,
controller #2 MDEMNET D ECAE—RMEUTEREBE S WV R D,
- AL/ EG BEEZIGHI U ThE M EZME L,
« UIDBREDINEMZMBE L (Manipulation=0N TH3C2 &) .
e 1> TJ400L—> 3> (Ko TUTD EG BINEA=RTE
« animCurve (&1 JL —AS35R,
« BN RUE 11— I forcedAnimated H' true (CERESNE/ — R,
e /—RZ EG ([CENMUTE., V-A—bhE=NCcuniiaunsoaldr?
A —= 3 > B4AOFHmE Ay T 9 BHliEE T B,
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cache

FrrwSaTL A1)\ IOEEZDED,
¥EEEAD ON/OFF (&, oI /)\U 1T —4~d ON/OFF (CHHY,
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timeEditorCurvekvaluator

Time Editor &I L TLVSD animCurve = EM (C KD %
DRI E T B,
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dynamics

« Bullet & Bifrost /= L)Ll = HR— .,

« 2016.5 BIBEFT Nucleus (nCloth, nHair, nParticle) @/\= L)L
S Z BN 7R— b,

o« FEELISVDIEHIR— hDEFHWWS 1 =X (Particle, Rigid,
Fluid 78 &) D> —2HCEFNDIFZE(C EM ZHE3ME.
JFEOR— b —ROFHIE DX RFI A K Z#SBOI &,
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http://download.autodesk.com/us/company/files/2019/UsingParallelMaya.html#dynamics-evaluator

IkSystem

« Multi-Chain Solver ZRB D725 EM ZEXRD1b.

o TN D IK Solver TIHA[HE LIRLY ?
e ikSystem T/\U 1T -2 U CHBREERVNKLDICRZ D,
«c BADIDOSRAI—bNDIcsD. ENTHERL?
o NI BF I XS BT [WEFIEITRICEZLESESRT (Pullifii?) =9
D] EEMTNWBIN, BADILDOSRI—ZiELTLND?
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disabling

BELURLZ/ —RIATNE—HRICEFNDES(C EM ZEIMETED,
T504>TINGLUILDOYIR— hEIRAN (CRIXDIZEDEE & U TEF.

ISO4>n0— R, €D.J—KRS41D foo & bar & disabling (CE%EYT D&M :

#if MAYA API _VERSION >= 201600
MGlobal: :executeCommand(
"evaluator -n disabling -nt foo -en 1;¥n"
"evaluator -n disabling -nt bar -en 1;¥n"
"evaluator -n disabling -en 1;"
)
#endif

#if MAYA API VERSION >= 2016600
MGlobal: :executeCommand(
"evaluator -n disabling -nt foo -en 90;¥n"
"evaluator -n disabling -nt bar -en 0;¥n"
"if(! size(evaluator(¥"-q¥", ¥"-n¥",¥"disabling¥", ¥"-nt¥"))) evaluator -n disabling -en 0;"

e
#tendif
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reference
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deformer

5 JA—~<—® GPU Override Z#|{Hd 3B,

GPU Override #gEd ON/OFF (Z. E&BCoT/)\U1IT—45D
ON/OFF ([CHBH 9 BH'. 2016 TlIFEE=NTL\SB,
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cycle

A DOIDOSREY &N LU TINSLUILFHMiicND LD (T LT/
AN R%ZRLTED,

FFEBPOEEDOT O NI T ED &,
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transformFlattening
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anim —
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pruneRoots

EG Diesm &71383D animCurve Z4ERI (CEHMi ./ — REULUTIRS &
RIRELETRD, RT3 —YU 2T DMR NIRRT ETRBDT,
OEREFEDICT B,
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anim
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T)\Ua1T—5DIED A

2BHEOTOF T IS ANFET D, ES55HMZMELUTIES.
MPxCustomEvaluator

« BEOI/\U 1T —SHRCHNDS,

- DG J—RZEMBL. 9ZAFYUTITDZENTED,

c B930S RI—DRTZ1—YUITHIAT=IBEETED,

c B930S AI—DFHETOCRZEA—/I\—54 RTE 3,
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