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22. LB G INA4TS54>

3DS D 3D I TT7 4o 7 R T Lo BV T ST TA L LTINS OB IR > T T IVET,

VUHE VT RAT T ORI ER] 2-1 12, %57 BB AT ThNAEE R 2-1 12, ThZIURLET, LEONEIC
DOVWTIHEET A R—U2 BB TLIEEN,

2-1. LAY 14 F 54> OB
| BEAAA |

| TR R |

|

| SFANJER |

| RSATUTIVER |

v

| H)wELY |

| SREFAX |
v
| Y —F b |

|

| F7U—TIRTALF |

v L 4
| ISTANNSATT || FORIVER
L I
| FHRF YA IAF |
'
| 4% |

| IR=TST A RL—Tay |

BERFENDZTOER
| IL—LNyTFEFRL—Tay | RATHRIRARAETO LR
% 2-1. 70 RTHHhh D 0LE
JaotR MERHAE
THA AT T IV —ainb AN ST ST — 25 LS5
TE AL THE Y = — X% FTT5
DB AN CAAN Y = —FEFETTS
NIAT L7 VR e S
D= IV TR 2 — ML DT VIT 4T DI T EREFTH
FAEGAR FVIF 4T HTFTT A NCIEWT 5
P —F A SV T CRGIRT T T AN BT 5
7= —FF A7 A} T I AN DOHINT AT ANELTH
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TITRANTGAT AT TIT AN DTAT 4 T IEEATH

F IR TIAT Y JEREINST 7RV DEERET S

TIAF AL I AT TITANTAND I G =T VAT % N7 — 70 8% H T 5

THT T AT BIOTAOHEHEEITH

A N N e E D TITANIKIL T, TAN TV T 7 GBS e & DALTEZATH
TL— by T AL — gy TL— LRy T b0 at’— B/ V) —RBER E 21T
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3. LCD

3DS TIE, LCD OFERE GX (I TT 49 I R) FAT ZUNERIZERL TOET, LZ U705 LCD IZRRENDHET
DOFIIE. K 3-1 1220 FET,

3-1. LYFYUT s LOD [ZRFRShBETOFHN
Renderbuffer

(Block format)
G |
=) Displaybuffer
U Rendering Antialiasing (Linear format)
Y-Flip
Copy and N LCD
Format conversion Buffer swap

TREKENICFTDE, LTOIITR0ET,
1.V EIr
2. LU H =Ny T 7T AAT L ANy T 7 ~DAE— LT p—< v NEH
3. Ny TP AU I LD LCD IZE RS NAREIT O B 5T

L. DL RV ONTRN4, < RUAN BEOFETHHALET, ZOFETIL, H1%EE7%5 LCD OftkkL, GX T4
7V & T DB BRI G A e N R L E9, e T 2. & 3L ITD W T, Ay T O - BRI T
ORI, & TEBENEEZ B> THIALET,

HRE: IEEHEERICOWTXIIDS Tul I3 S ~v=a Tl - I 7 497 AR 2SR TLIEE N,

3.1.LCD DfEEE ., BAEARIZDIVT

3DS @ LCD iZ. NITRO/TWL @ LCD 4 B L O E O T2 F 2> TOVET, G EOEWAS 3-1 12, ilE S
MADENWEH 3-2 ITRLET,

¥ 3-1. LCD DfR{GE

LCD NITRO/TWL 3DS
L LCD (g X &) 256 X 192 240 X 400
T LCD (1 X &) 256 X 192 240 X 320
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3-2.LCD OEEAM

NITRO/TWL 3DS
256
Upper LCD
192 Upper LCD
Lower LCD
320 400
256
Lower LCD
192
240
240

NITRO/TWL CIEE L2871 (BENE) . FTliEZ2 FRNC LS &N IEMEIZRD IR E SN CWVELEZN, 3DS T
IR, Pl L FEmEOLAMNIIAELZEE (ar ha—FDIE@EAHAIT 90 EEVIAATREE) B IEME I
RAIDNTHEINTOET,

3.2. HELTHHLLE

3DS TREIV =L\ T 7T =% 77 F vt L TOES, 7L =2y 7 7ORNELZLEIC LCD DRIRPTONDLIZD,
RN GX FA T ZVDOHIHUL AT ORI TR EE A,

3.2.1. GX S4735) D1t

GX FA7ZVDHIM{LIE nngxInitialize () ZFFOHLTITWET,

O—F 3-1. GX 5475 O # R B %

GLboolean nngxInitialize (
GLvoid* (*allocator) (GLenum, GLenum, GLuint, GLsizei),
void (deallocator) (GLenum, GLenum, GLuint, GLvoid));
GLboolean nngxGetIsInitialized() ;

nngxInitialize () TIX, TAAT L ANy T 7728 OATVEEE AT DB END T ulr—2 b O ATV THE

AR T AR ENDT T ur—H% allocator & deallocator \(ZHEELET, Tulr—HLTF7ualr—H|Z
DWTOFEAMIE3.2.1.1. 7rr—4], [3.2.1.2. T7ar—% |25 BLTIZEN,

VIHUEIZREN L2 5A1E 6L TRUE %, REL7Z8A1% GL_FALSE KL FET, #IHHEHAIC nngxFinalize () T
TREEATO TN, HEZOBSEEOHLZSA1E 6L,_FALSE ZiRLET, ZOBMCHILEITIRNIMD g1,
nngx BEEIFOH LGS OBIEIRIESILCOER A, F72, AL TT 74V bDL o 2 — Ry 7 7 2 B3R R S L
FH A, WIHHERICT TV — a THRT DL ENHVET,

nngxGetIsInitialized () ¥, nngxInitialize () (Z&>T GX TA T ZUNIIMILFE A 72H1E GL_TRUE ZiRL
7
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321.1. 705—4%
Tur—20H 1 51T, EOATVNOIHEBE MR T DD ESNET, BSNOEOTEIZIT, L TObLD0nHE
D

® NN GX MEM FCRAM

AL AN (FTNAAZAED)) DR L E T,
® NN GX MEM VRAMA

VRAM-A D DifEfRLET,
® NN GX MEM VRAMB

VRAM-B M OHEfRLET,

NN_GX_MEM FCRAM MWESNIZHE | A AEUNLHRLET 2, ZOMEIBULT NAAAE) L TRFNITRVEE A,
FRAAAEY L, AR T ARALADSD T I EADBICT R ADEAPEAMREIES I COBAEFEIR O - LT, AEYDE
X7 7V —ar TR IUTRDER e T A AAEVEL TR LI AT UREIRO SEBHT R L RAEZE DA R
nn::os::GetDeviceMemoryAddress () &, nn::o0s::GetDeviceMemorySize () THETHIENTEET,

WR: THAARAEVIZOWTOREMIAISDS 7 nr/ I3 7 <=aT /b - VAT A 2B RLTTZS0,

NN_GX_MEM VRAMA F72/% NN_GX_MEM VRAMB 2NESNIZ3HE . VRAM DB, #& T 7 RL ALY A X%
nn::gx::GetVramStartAddr (). nn: :gx::GetVramEndAddr (). nn: :gx: :GetVramSize () CTENEILEL
BL A AEVERRICT 7V —al TARVE AT T TS,

%2 GBI D AR VRO A B 8 Oy 7 71l 2SS ET, BHNCL > TT RV ADT FA A MR E
FTOT, 77V =2 a AT T ORBUEITHES T, TRl — 22 388U T<TEEy,

£ 3-2. 1NV IFRAIZEDTSA A DELN

EEhAE 1\ I7IER TIALA 0k

FOAF

©OD. Bifieyr) | B7ATVrhEb 128 Byte

NN GX MEM TEXTURE

TE S BMEIC R TRV ET,

N ?:FIJ)
NN GX MEM VERTEXBUFFER THS YT 4 Byte (GLfloat /i
—A T 7T 2 Byte (GLshort !, GLushort )

1 Byte(GLbyte i, GLubyte )

BT =T 7 64 Byte

NN_GX_MEM RENDERBUFFER 32 Byte (16 bit 77 ADHE)

TR | B T v nome)
NN_GX_MEM_DISPLAYBUFFER FURT LAy T7 | 16 Byte
NN_GX_MEM_COMMANDBUFFER 3D aw RNy 77 | 16 Byte
4 Byte (R4 A 7% 4 Of5%0) »
NN_GX MEM SYSTEM LAF ARy T %Byte (FefRH A XS 4 OFEETIR 2 Off

5
1 Byte (50241

ERROBEIZMZ T, LFON—Ry = 7 HERIZH e~ TEEL TLES N,

® X2—T YT TIAF XD 6 T R THRL 32 MByte FERPITILE S TORITFIUZZRDER A,
@ Xou—T T TIAT XD 6 HWENTIDT RLA EAL 7 bit BIEDECTRIFIUZRVER A,
® X o—7 vy /T UAF ¥ TiX, GL_TEXTURE CUBE_MAP POSITIVE X DHEHDTRLAN, FXTHOHERDTRLA
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DHIHLT—F/PSNEEZZELVMETRITIUT RV EE A,
® VRAM-A & VRAM-B ZE/WTRLEL Tl T £ AL,

B TARTVLANNYT7IE VRAM-A/B Ot RN 1.5 MByte ([ZITHER LN T ZE W,

TIAF X T RLVADT TA A PNIELLRESIVCWVRWE S GPU 23\ 7 Ty 7 U720, i
ERENTDTHREDOBBNFEAT I REMENHVET,

B 3 BIETIX, & 2 514 T NN_GX_MEM VERTEXBUFFER, NN GX MEM RENDERBUFFER,
NN_GX MEM DISPLAYBUFFER, NN GX MEM COMMANDBUFFER MESNTZGEIT, ENENOAT V=T D4
(ID) S ET,

54 51T, FER T DRI OV A XD ESNET

TV = a TN D AR TRV AD T FA A M B B L THRESN ARV AR L . ROEEL THEY
FEIRDJEIHT R AR L TLIZE W, SEIROMERICRIL 235613 0 ZIRL TTEENY,

3212. F7RAT—4
51 1BE 3 ETO5EICIESNDMIL, ARVFIROMR THESNIZMEERIC T, & 4 53T ATVEO SEIH TR
LANESNE T, TV —aiZnsos| a5, 7 el —2 TR LI ATV ERZ ML TEE0,

32.1.3. 7AT—2DO 0%
nngxGetAllocator () ZFFONHL T, GX FA 7 ZVDOMBHLIFICER E LT T 0 — 2 532 EMTEET,

a—FK 3-2. 7R —2OME
void nngxGetAllocator (
GLvoid* (**allocator) (GLenum, GLenum, GLuint, GLsizei),
void (*deallocator) (GLenum, GLenum, GLuint, GLvoid)):;
allocator BEW deallocator Zid, 7ulr—XBIOT 7Tl —4 ~DHRAL B EZ T WARA L X EfiELET,
ENENDOBIEIC NULL ZHETDE, 7Tar—4 &3 7 7Tar—22RELEt A,

3214 MMBEAL SRS/ EATVFORE
nngxGetInitializationCommand () ZMFFONL T, nngxInitialize () ZMFOHLIZEXIE TSN HIHIL
ROV VAR~ RERFTHZENTEET,

WR: OB, SDK BV R—FLCWETTT 49 IATAT TV ERI AT T, HEL O AA DR ET~
VREERHRL TOBIHRIEEAIC, HOME A= 2 —72 8T )7 —3 al A G LI BRI A U A 1l
EEDRIEA~DMF B IMENE L=, ZD7=0 , WL T2 5 EITHVEE A,

a—F 3-3. AL AL PR AR EITUFOIME
GLsizeil nngxGetInitializationCommand (GLsizei datasize, GLvoid* data);
data \ZIE, VIORIBREA~ U REZITRAa~ RN T 7 ~DRA L 2R E LE T, datasize \ZIE. data I3 ET

ST FOAANARERE LT,

ZOBBIT. WL DL PAZREA R DNA M AXEIRLET, data T 0(NULL) 2R ET DL, LIAIHRER
~UROBAFHIATONEE AN FERT RENY T 7 YA REIRLET, —F datalZ 0 ZEELILHE, ZDOVAZD Ay
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7rEAEBEL T BEMOHL Tavr FEREL TTZS0,

2. nngxInitialize () THIHHLEATORNISFOHLZH 1L, 2= PIZEGS T, 0 ZIRLET,

& 3-3. nngxGetlnitializationCommand() A& KT BT 5—

I>— [RE

GL_ERROR_80B4 DMP datasize \TIRELIEN, BUSENDL DAL ETw U RONARFAZXLD/AEN

32.2. AvVRYR M TS HRDER

GX FA T VDML B IATORITIUERSR20 DX, o~ RUARNE TP 7 hOVERL T, 2~ RUARNT TV =7 M
3DS MM ECEALIZLD T, ZOF T V2 3D 7 T7 4o 7 AEO FATEALEL TR E T, 22Tl ZOERTT
BEOBRERN LET, a~v NIRRT V=78 OFEAMIOWTIEN4, a~<  RUAMN ZZ L TLESND,

F9°. nngxGenCmdlists () TRV RUANTT VxR, AR LIca~ RUANT T V= b
nngxBindCmdlist () T GPU {Z/3AU K (BEH#EfHT) L72&H &, nngxCmdlistStorage () CTAEVHEHBOMERZITUV
ij_c

< RVARNE T V= MNE 3D a<w RNy 7 7la<w R T ANTHEREN TEY, nngxCmdlistStorage () D
bufsize CT3D avwr RNy T 7DV A X% requestcount TAVURVI T AN o — A7 /[ REIMES AR ELE
T, AV RYANA T VeV MR T D581, FNENDA~ U RYARN T V=7 NI LT
nngxBindCmdlist () & nngxCmdlistStorage () ZMUOHTHLERHVET,

PLFOa—REITIL, 3D <Ry 7 7OH A X 256 KByte, Fo—A 7 A[fg/ra~2 R ANDS% 128 # T
FELIZa<w RUANAT VeI e 1 DfER L TOET,

O—FK 3-4. AvURYRMAT SO DERHI
GLuint commandList;
nngxGenCmdlists (1, &commandList) ;

nngxBindCmdlist (commandList) ;
nngxCmdlistStorage (256 * 1024, 128);

3.3. 1\WWIF DR

TTT7 407 AT 35307 7055 LCD HNCREFRT 5D, GPU DL U F —F—Fyhelg b 7L — by 77k
LN TR A — LT LCD ~OFRIMERTHTAAT VAN T 7D 2 DTT, Tb—bN\y T 7T AT LA
Ny 77 ~OUENL, ZNENTL—DN T 7 F T VI TAART VAN T 747 VN DT ThivEd, X 3-3
WA R LET,
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3-3. IL—L/INYITPETART LAV IT7DER

Rendering GPU

5{ bind

Framebuffer Object Displaybuffer Object

attach Displaybuffer
Renderbuffer Object

Renderbuffer Renderbuffer Object

Depth / Stencil /| Renderbuffer
Depth+Stencil

Color

3.3.1. LA — 1\ I 7 DRERE

BN, Lo —2—F O EIME T 57—y 7747 V=M glGenFramebuffers () THEMLIITIL
BROERA, 7L =Ry T7 74T Ve VMBI DI ET, KLU H — o7 7 (BT —, TS A AT V) FL v
=B MR TE T HZENTEDINTRVET, 3DS 1T LT 2 SOBEAEHL TOETH, ETFTOE T 4—
<~y MRECTEATL L Z VT T DMENRWIG G, ARV —2RE W T 2720Icb A 7 V=M 52 0%
HEEL 4, 20, Ny 7y omglEm i ElimHORREE AL TS,

3—K 3-5. IL—L/\YIFPA TSz HMDER

GLuint frameBufferObject;
glGenFramebuffers (1, &frameBufferObject) ;

RIZ, glGenRenderbuffers () TLUA — N7 74T VeI NeERLET, L X —X—F Y 3T —7121FThe<,
T T AEINIAT v B LLITZEOM TG 0H AL, 7L — bR\ T 7 d TPz MNI 2 DOV E =Ny T 747V
IEPEIZ/R0ET,

a—FK 3-6. LA —/1\yI7A TS HMDER

GLuint renderBuffer[2];
glGenRenderbuffers (2, renderBuffer);

TL—bNRy T 7 AT = MBI AL v F — Ry T 74 TP = M glBindRenderbuffer () THEL.
glRenderbufferStorage () TLUZ— w775 LET,

3—F 3-7. glRenderbufferStorage() M FEH

void glRenderbufferStorage (GLenum target, GLenum internalformat,
GLsizeil width, GLsizei height);

width & height ([T Z — w77 DIEEESERELET, RBEEmIOR KT, 66 1024 E7&8/LTT,

EE: EXEIN 262128 BIEALL EOL LA — Ny T 7Tl FEEDE TS T 2RO AR
W SALS RIREMERHY T, FEMIC OV TIL, [15.8. FFEDE /BT oy 7RO /A X3 HEE S
51 B RUTEE N,
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target |Z GL_RENDERBUFFER &LL FOE Y AZEOGGEEMAIE S ZL T, Ny 7 72 MR TDAEVEIRET DL
TEET, Ev b AIERELRD -T2 HEA1E, NN GX MEM VRAMA MEESNIZbOE L CABEENET,

& 3-4. glRenderbufferStorage() @ target [IBEFEELGE YT RY

Evk=<RY

1N T7 DR

NN _GX_MEM VRAMA

VRAM-A

NN _GX MEM VRAMB

VRAM-B

Internalformat TNy 77 OFER (7 4 —~v ) ZHELE T, 3DS TIHLUL FO 74—~y MnbIEETAZENTE

EX

& 3-5. glRenderbufferStorage() M internalformat THgE RIRE/E T A— vk

74—k Evh 74— YD
GL_DEPTH COMPONENT16 16 16 bit 77" A
GL_DEPTH COMPONENT24 OES 24 24 bit 77 A
GL_RGBA4 16 RGBA &4y Lt 4 bit
GL_RGB5 Al 16 RGB &R0 78 5 bit, 7/L7 743705 1 bit
GL_RGB565 16 RB 53234 5 bit, G Ai4373 6 bit, 7V 7 7R A7
GL_RGBA8 OES 32 RGBA #5147 Lt 8 bit
GL_DEPTH24 STENCILS EXT 32 24 bit 77 A, 8 bit AT LIV
6L GAS DMP 39 HAVL Y 7 CHEA DRI (v 2V 7R
= FAAT VAR T 7 <At —F 52 LT TEERA)

MEPRLT-L ¥ — 3y 7 71%, glBindFramebuffer () TIRELIZZL—LN\y 7747 V7 MT
glFramebufferRenderbuffer () CREfTIFHIETL L Z —4—F MR ESNET,

O—F 3-8. gIBindFramebuffer() & glFramebufferRenderbuffer() M 5E

void glBindFramebuffer (GLenum target,

void glFramebufferRenderbuffer (GLenum target,

GLuint framebuffer) ;

GLenum attachment,

GLenum renderbuffertarget, GLuint renderbuffer);

EHHLOBEY target 1Z1% GL_FRAMEBUFFER ZHEEL TS0,

framebuffer (37— T 74TV 2N renderbuffer iV A — N\ Ty d TV R ELET,
renderbuffertarget \ZI% GL_RENDERBUFFER ZHEEL TI/EIVY,

attachment \THRETHEIIV U H — v T 7D T4 —<yMIL->TERRVET,

EREHRA M
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& 3-6. LF—1\YIT7DI7H—TYRE attachment DXt

Ih—Twh attachment [Z§7E 9 51

GL DEPTH COMPONENT16

GL_DEPTH ATTACHMENT
GL DEPTH COMPONENTZ24 OES

GL_RGBA4

GL_RGB5 Al

GL RGB565 GL COLOR_ATTACHMENTO

GL_RGBA8 OES

GL_GAS_DMP

GL DEPTH24 STENCIL8 EXT GL DEPTH STENCIL ATTACHMENT

glCheckFramebufferStatus () ZMONHTIET, 7L —b Ny 7747 P/ MIBHEITONTZL X — Ny T 7
ATV I NORIEERT = /T HIENTEET, 518KITIT 6L FRAMEBUFFER Z48EL CIZ&W, TN LN EHEET D
&, GL_INVALID ENUM DT7—MARSIET,

GL_FRAMEBUFFER COMPLETE AMREN7ZEXIL, ELWL I Z — T 747 Pa 7 NABIEAHT DT ET,

GL_FRAMEBUFFER INCOMPLETE MISSING ATTACHMENT PNRSNTZLXIL, HT—N\vT7bT S A (AT v
TN T 7T 2y F I TOER A

GL_FRAMEBUFFER INCOMPLETE ATTACHMENT ANREHL7zLE, BEAHT BTSNy T 7 Db DAEY 3 R
SHTVRVIN, BT =Ny T 7T T ANy TP IRV =y T 747 V= M BEMIT b T ET,

GL_FRAMEBUFFER INCOMPLETE DIMENSIONS ANMREi7z&&lid, BEATONTWD NNy 77 DFAXNRZNENT
FlpoTOET,

PATIC Lo H =7 7 OMREATIT—RGIERLES, BT —LT T A(RT V) TRIEVDRRDILTERL L
SV, EFOEE TLoZ — 772 3iF 3270 IBL@mS O EICIT LB OB EELE AL TOET,

a—K 3-9. LU F—\yI7 (Hh5—,. TTR, ATUVIL) DR

// FrameBuffer
glBindFramebuffer (GL FRAMEBUFFER, frameBufferObject);
// Color
ngindRenderbuffer(GL_RENDERBUFFER, renderBuffer[0]);
glRenderbufferStorage (GL RENDERBUFFER | NN GX MEM VRAMA, GL RGBA8 OES,
nn: :gx::DISPLAY0 WIDTH, nn::gx::DISPLAYO HEIGHT)
glFramebufferRenderbuffer (GL FRAMEBUFFER, GL COLOR ATTACHMENTO,
GL RENDERBUFFER, renderBuffer[0]);
// Depth / Stencil
glBindRenderbuffer (GL RENDERBUFFER, renderBuffer[1l]);
glRenderbufferStorage (GL RENDERBUFFER | NN GX MEM VRAMB,
GL DEPTH24 STENCIL8 EXT, nn::gx::DISPLAY0 WIDTH, nn::gx::DISPLAY0 HEIGHT) ;
glFramebufferRenderbuffer (GL FRAMEBUFFER, GL DEPTH STENCIL ATTACHMENT,
GL RENDERBUFFER, renderBuffer([1l]);
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332. TARTLA 1\ IPDHER

FART VAN T 7 Z el RN, L FEBLOMEIIT 53y 77 ThhHDA% nngxActiveDisplay () THEE
L2 U720 Ed A,

O—FK 3-10. nngxActiveDisplay() 0)E&E

void nngxActiveDisplay (GLenum display) ;

display \ZETET, EFELONOBEAIEETAHIENTEET, display I\ TRUNDEEZIRELIZLEIX
GL_ERROR_801F DMP DTT—ZmLET,

& 3-7. display IZ¥ET B E

display D& HESNIEE
NN_GX DISPLAYO i SLARRFRIES A B D
NN _GX DISPLAYO EXT b SLARRFR RO 2, A5 B )
NN GX DISPLAY1 T

HRB:  YIEEFRICOWTLNDS Tul I3 S ~=aT b - IS5 7 007 AR 1 2SR TSN,

KIZ, nngxGenDisplaybuffers () TTAARAT VAN T 7O T VI N AR LET,

3—F 3-11. nngxGenDisplaybuffers() 0) &

void nngxGenDisplaybuffers (GLsizei n, GLuint* buffers);

nWIER T DT AATS VAN T 7 DA T V2 VN E | buffers \IIT AAT VAN T 7D TV =7 Mk HECS
FRELET, TN\ T 7T 1 DOBEICKL TEEDO T AAT VAN T 75T 255813, 47 V=7 e
BRI T AR T HNERHVET,

# 3-8. nngxGenDisplaybuffers() BRAERKTHITS—

IS5— RE

GL _ERROR 801C DMP | n(ZADEEIEEL:

GL ERROR 801D DMP | BHLfHIKOMEIRIZRALTZ

ERLT=T AAT VAN T 7DA TV 2 M nngxBindDisplaybuffer () T —7YhDT A AT LAy T 7IHRE
LET,

3—F 3-12. nngxBindDisplaybuffer() @) &%

void nngxBindDisplaybuffer (GLuint buffer) ;

buffer \CRMEADA T V=M MR ESNIZSAITA T V=7 OAERDM TOE T, OB, & B ORI
ML 7=454 1% GL_ERROR 8020 DMP DT —AERLLET,

nngxDisplaybufferStorage () TTAAT L AN T 7oMtRLET,
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3—FK 3-13. nngxDisplaybufferStorage() M &%

void nngxDisplaybufferStorage (GLenum format, GLsizei width, GLsizei height,

GLenum area) ;

format TIRET DN T 7D 74—~y NILLFNHIETHIENTEET, hT7— w7 7OMRTHRELZ 74—~y
RV E T HTDDOE MM RKENT +—< o NI ETHIENTEER A,

& 3-9. nngxDisplaybufferStorage() M format T E RIREE T4+ — vk

7+—Tvh Evh# 74—V DA
GL_RGBA4 16 RGBA # 7 & 4 bit
GL RGB5 Al 16 RGB 4554578 5 bit, 7/L7 74375 1 bit
GL_RGB565 16 RB F4y 2345 5 bit, G BRAIAN 6 bit, 7L 7 7 437eL
GL_RGB8_OES 24 RGB - 4r&h 8 bit, 77 7ils7aL

width, height \ I TAAT L ANy T 7DOFAREEELET, LbIZT ay 7Y AR (F 74V MT 8) DIFIDIEM T/
FIUER0EE A, 7y ARV F =Ry T 7O T ay /B —REEETHIET 8 T3 32 LR0ET, TuyrEt—
ROFREIZDOWTIE, [3DS 7al I3 7 ~=aT )V - FI77 497 AR 2SR LIS,

area \ZIIN\v 7 7R T HAEVEIRELET,

& 3-10. nngxDisplaybufferStorage() ) area (Z¥§E R BEA TS5

237 N7 DFERSE
NN_GX_MEM FCRAM A LAY (T RAZAEY)
NN_GX_MEM VRAMA VRAM-A
NN_GX_MEM VRAMB VRAM-B

BT DX T F XA A =T EARMET DAL, CPU BT 7B ARFER AL ARV T A AT L AN T 7 el T DML BN
UES R

TTETAAT VAN T 7 PHEREN TV T AAT VAN T 7 AT V2 JNIH LT BETAAT LAy 7 72k L
T2 E 1, I CICHe RSN QO D AT FIE AL TR LAY BUIRE FERL 97

# 3-11. nngxDisplaybufferStorage() M&ERK T HITS5—

IS5— RE

GL_ERROR 8021 DMP FT V2T 0 DT AART VAN T 78—y Mo TNHEE

GL_ERROR 8022 DMP width £121% height \IRIEREAEIRE LT

GL_ERROR_ 8023 DMP Fformat \ZHEE FTREZRME LIS AR EL T2

GL_ERROR_8024 DMP area | 7E FIREZRE LN 4R E LT

GL_ERROR 8025 DMP AEYDRERIZRE LT

TART VAN T P IIEERER T HIENTEET, LF O3 =R TIIZ TN w7 7V 7 2L T ET,
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O—K 3-14. FARTLAN\YIT7DRER

GLuint displayOBuffers[2];

GLuint displaylBuffers[2];

// Displaybuffer for UpperLCD

nngxActiveDisplay (NN _GX DISPLAYO) ;

nngxGenDisplaybuffers (2, displayOBuffers) ;

nngxBindDisplaybuffer (displayOBuffers[0]) ;

nngxDisplaybufferStorage (GL RGB8 OES, nn::gx::DISPLAY0 WIDTH,
nn::gx::DISPLAY0 HEIGHT, NN GX MEM FCRAM) ;

nngxBindDisplaybuffer (displayOBuffers[1]);

nngxDisplaybufferStorage (GL RGB8 OES, nn::gx::DISPLAY0 WIDTH,
nn::gx::DISPLAY0 HEIGHT, NN GX MEM FCRAM);

nngxDisplayEnv (0, O0);

// Displaybuffer for LowerLCD

nngxActiveDisplay (NN _GX DISPLAY1) ;

nngxGenDisplaybuffers (2, displaylBuffers);

nngxBindDisplaybuffer (displaylBuffers[0]) ;

nngxDisplaybufferStorage (GL _RGB8 OES, nn::gx::DISPLAY1l WIDTH,
nn::gx::DISPLAY]l HEIGHT, NN GX MEM FCRAM);

nngxBindDisplaybuffer (displaylBuffers[1]);

nngxDisplaybufferStorage (GL_RGB8 OES, nn::gx::DISPLAY1l WIDTH,
nn::gx::DISPLAYl HEIGHT, NN GX MEM FCRAM) ;

nngxDisplayEnv (0, 0);

33.2.1. 1’5 A—2DIE
B2 REIp s TCNDT A AT LAy 7 7D #H%E nngxGetDisplaybufferParameteri () THRETHIENTEE
75

O—F 3-15. TARTL A1y I 7D/ A—2 DO EIFEAE
void nngxGetDisplaybufferParameteri (GLenum pname, GLint* param) ;

pname \ZITU T OEZIRETHIENTEEY, ZNLUSDELIEE L35G 1E GLERROR 8033 DMP D7 —%/E
BRLET,

£ 3-12. TARTLAINYI7PDINTr—4

pname MEBETINTA—ADARE
NN GX DISPLAYBUFFER ADDRESS TART VAT 7 DYEAT RV A,
NN _GX DISPLAYBUFFER FORMAT TART VAN T 7 DT H =<,
NN _GX_DISPLAYBUFFER WIDTH TART VAT 7 D,
NN _GX DISPLAYBUFFER HEIGHT TART VAN T 7 DES,

34. hS5—I\YIPHSTART LA\ IFPADIAE—

LUZV T BET LR R TR T — o7 7 ONEN T Oy I 74—y b ThHT-0H, V=T 74 —< v NCRITFIULE TR
FHIEDTEIRN LCD ~EH I TEER A, LCD ICH I AIRER T 4+ — < b ~DZHiL | g1BindFramebuffer () T
FBELIETL— 2Ny T 74 T V2 MCBEAHT O TND T — Ry T IS T A AT LA T 7 ~DA—%4T9H
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nngxTransferRenderImage () ZFFONH T MERHVET,

a—F 3-16. h5—/V TP TARTL A1 T7ADIAE—BER
void nngxTransferRenderImage (GLuint buffer, GLenum mode, GLboolean yflip,
GLint colorx, GLint colory);
buffer | Iabt—SDTAAT VAN T 7OF TV I N ELET, 3D av Ry 7 7 IZKEIHN TV a<w R
PEBSNTODHE L, KEOWDa< U FEBIL TrbEEDa v N aea v  RIZZAMTEMLE T, OB %
TERITBMSNEET VU FOFATRTE T L TODEIMVETAD T, AT7— Ny 7 7 ZHIRLIZOVNE 2 E SRR T
DI HHEEIE, A< RVARDEITHE T THE T TIZS N,

mode DFRTE T, Vo BV TRERETAAT VAN T 7 a8 =T DBCE M+ 57 o F o AUT7 2& e ELE T,

& 3-18. PUOFIAYTADIEE

mode D& FUFIAITRADIEE ) B
NN_GX ANTTALIASE NOT USED F7(720) i SERE
NN GX_ ANTTIALIASE 2x1 2x1 T F AT A 2 £ S
NN_GX_ANTIALIASE 2x2 2x2 T F AT A 2 f5 2 f&%

yElip DFET, Vo ZVTRERE T AAT LAy T 7238 =3 DB Y 7Yy 7 (LTS 28920890 e s
FELET, J130C GL_TRUE ZETLEHASNET, 0 LIS OfEIZ 6L TRUE &L THRbDNET,

colorx & colory (T T — 30T 7inbat’ —d3 38047 vyb (2 FRNES, A ENIERE) ZEELET, 47
Ty MIRETAEILT vy /AR (T ry7E—Rn T ays 8 T—Rebid 8, 7ayr 32 E—R25iE 32, 7y /E—
ROBREIZDNWTLIIDS TRy I T ~v=aT Vv - 757 47 AS MR Z R TLIESW) OO IEE Thid il
R0EH A,

NT =37 7 DX TV MLENST A X VAT 7 DIELES DRI T A ATV ANy T 71l —SNET, BHT—
77 OIRERENDLA 7By MOEERE LT2b DA, BT — w7 7nbat’— I RER AR OIE L mE T,

A —F A DIEE MDY T NI E N AXDRIRRHOET , BT — /37 7hbat—F BlFe @S O kML
128CH, TART L ANY T 7 ~a =T LREEIOEMEIL, T T oAV T AOREIURFELET, T FAVT AR
OG- ITREmSEHIT128, 2x17  F AV T ZNE NG EIIIE364, EZ03128, 2527 F AV T 2N 07585
AL RSEHIZ647TT,

# 3-14. nngxTransferRenderimage() MERTHITS5—

I5— RE

GL_ERROR 8027 DMP FT VeI MR 0 DATURYVARPINAA RSN TOWDEEITRER LT

GL,_ERROR_8028 DMP | J TIZa~rRUZAMDEREA T KEUTEL T

GL_ERROR 8029 DMP BNRT AART VAN T 7 HPSA U RSFUTURN

GL_ERROR 802A DMP BRI T =3 T 7 I3SA L REHTURN

GL_ERROR_802B DMP | mode IZRIE/fEAHE LT

SV —AREAREIR LS T A AT VAN T 7 DY ARXIPRKEN (T F AT AR LT
GL_ERROR_8OZC_DMP 3-13 @f@k%é@P}gfﬁ%ﬁﬂﬂ)
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GL _ERROR 802D DMP colorx & colory \(IARIEZMEZRELT-

GL_ERROR_802E_DMP TART VAN T 7 DETRIV KOO NIRRT — T 7 DbDI0EHKREN

GL_ERROR 802F DMP ZOBEANBINT 5~ RIZEY 3D A~ RNy 77—

GL_ERROR 8059 DMP ?CZ?{? 32 B—RT HT— T 7T A RT LAy T 7 DIFEIITm S 32 OfFEK

T AAT VAN T 7DET VA XN 24 B b, x0T 0ay) 8§ B—RT, hT7— v
GL ERROR 805A DMP TP LF RS UA ST 7 DIEI 16 DI TR

GL_ERROR_80B5 DMP | AZ7— w7 7inbabt — 3 DR EZITmS O 7 BB R/ MERTG O AR E LT

TUAT VAR T 7~ —F DR EITE IO 7 VIR MEARTE D EZ R EL

[

GL _ERROR_80B6_ DMP

35. I\WIFRIYTIZ&D LCD L DHEEEE O EE

TAART VAN T 7 ~OAE—E TR, Ny 77 ATy TR CL U XV 778 % LCD IR RLET,

nngxActiveDisplay () TTAA7 L A%$HEL. nngxBindDisplaybuffer () CTFRIMBHT DT AAT LAy
77 EBEAITET, ZOEE, nngxDisplayEnv () TTAAT LAy T 715 LCD ~H 1328047 2 (£ M
Jm A EAIES I, EED ) IR ETHIENTEET, TARAT VAN T 7 OP AR LCD OHAXELFEC ThHILE
(0, 0) ZAREL TLIEEN, A7 By MIADEZHRELIZYE 1L GL_ERROR_8026_DMP DT —VERSNET,

O—K 3-17. TARTLAETART LA\ I7EieET 2B

void nngxActiveDisplay (GLenum display) ;
void nngxBindDisplaybuffer (GLuint buffer) ;
void nngxDisplayEnv (GLint displayx, GLint displayy);

WIZ, Ny 77 ATy 7 BT LCD (SN 23y 7 7 2010 A £,

a—F 3-18. /Ay I7 RV TR
void nngxSwapBuffers (GLenum display);
nngxSwapBuffers () 1%, D VSync FALFRIFFHI N Y7 7 DAT v T EITWET  ALE DX A7 THERHTZEN
T&, VSync 4 ETITHEEEIF O HEN 25 ARG O OHLAAZhERD £,
display \liFN\y T 7 AU T DIMBERDT A AT L A%EELET, NN_GX_DISPLAYO0 725X LEE D LCD DI

73, NN GX DISPLAY1 72blE FHjE¢> LCD MA A3, NN GX DISPLAY BOTH 72HLIEM D LCD MxtBRLiehET,

ZORBEIT. RFEHDBTART L AN T 7O T RL A% GPU IZRETHZET LCD IZERINAE B AT EZ T OE
T, TAAT VLAY T77DT R AL, nngxDisplaybufferStorage () CTHEHRSNZ Ny 77 DIEFAT RV AT, T4
AT VAN T 7 OFMGE . 7'/ AKX LCD OfEFE . nngxDisplayEnv () CHELTZA 7By M %EEL
THRIFSNIZAE T, ZOMEDERAEHINT GPU IZERESNDIETR0ET,

RESNATRLAXLL FOXTHEINET,

BufferAddress + PixelSize X (DisplayBufferWidth X (DisplayBufferHeight — LcdHeight — DisplayY) + DisplayX)
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& 3-15. nngxSwapBuffers() BERTHITS5—

Is5— RE

GL_ERROR 8030 DMP display \CARIEREEEELZ

GL_ERROR 8031 DMP BNRT AART VAN T 7 /3L L REFUTNRN

GL_ERROR_ 8032 DMP T 7o BB LR REIBN T AT VAN T 7 MTIR%

GL_ERROR 8053 DMP GPU ICRESNDTAART VAN T 7 DT RUAD 16 7SA DT TA A TIRUN

SERRF RIS AT B O LEE (NN GX DISPLAY0 EXT)IZ/ ARSI TNDT 4
GL_ERROR_9000 DME | 2571 {307 745 0 Ei3Z ORI HERSALTL 2l

GL ERROR 9001 DMP nngxDisplayEnv () CTHRESNIZEREIRNDT A AT VAR T7 7 ONEREFRL T
— — — %)

2 >0 _EE (NN GX DISPLAY0 & NN GX DISPLAY0 EXT)IZFNFI/NALRE

CL_ERROR_I002_DME | NCVBT AT VA /S0 7 7 DRRIGIE, 7o —~ vb, AEUBURN 2%

WIHRRETIX LCD | A 2SR IR R SND IR TNET, Ny 77 ATy 7 BT LCD N L TH
NI T A AT 1//1’/\‘)77”2%,355\‘(“%&%\ VSync 3&E126 T nngxStartLedDisplay () ZFFONM LT LCD )
ZRIGL TLIZEW, ZOREEBOMFOH LM B2 DI #1 O —RI7ZT T,

—K 3-19. LCD H Hh% BRI HRI%K

void nngxStartLcdDisplay( void ) ;

35.1. PRLRIBEIZ&B/I\WIFPRIvS

nngxSwapBuffersByAddress () X, TAAT VAN T 74T Ve e i HE T2, EELIZTRLRIZH DNy T 7
DANEZ LCD ICERRSEHIENTEET,

—FK 3-20. PRLRIBREIZ& D/ \wIPRAIv T

void nngxSwapBuffersByAddress (GLenum display,
const GLvoid* addr, const GLvoid* addrB,

GLsizei width, GLenum format) ;

nngxSwapBuffers () ERIERIZ, ZOREEFFONHL=H LR AE LR MWD VSyne TNy 77 B30V VSyne D
HAEFTIZRICT A AT VAR T DE O LA BT S 7285 518, IO LA RS0,

display \IF\w T 7 ATy T ORIGEIRDT A ATV AGFRELET, NN_GX_DISPLAYO 72H1E EHEE D LCD DI
#3, NN_GX_DISPLAY1 7Z2B{X FEHE D LCD DA RLRET,

addr \TIERRIE DN\ T 7 OT RV AZRRELET, MEHETREZA NI T EEmE RUITIEE LT, 20513
IZHBETHTRLRIZLE B IR RENDIAA—V DT RUATT, IETHTRLRIL 16 SANT IA AL NTRIT UL
FH A,

addrB \JiE, SEERE RPN AR EEIT, A B HICRRENDA A=Y OT RUAEIRELET, ZO51%UT Lz x5
ELTWDEXIZDOR AR TT, SRR F RO RN/ ER0, display IC NN_GX DISPLAY1 ZHREEL TWHEXT, 2D
SO EITMEINET, FBETDHTRLRIL 16 NANT FAANTRITFIUTRVEE A,

OB TR ESINZNYy 7 7L, nngxDisplayEnv () ICLDERNMEDOIREEZ WAL CERSNET, DD addr
BIW addrB 1Zid, 7o MRl EE B LT RUAEZREL TLIEEN, TRVADFHEFIEIZOWTIEN3.5. Sy 77 R
D7 12&D LCD LORmEIR O FH | 25 R T7EE0,
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width \IRRIEDNNY T 7 DIROE TNV EERRELET, wideh 13 LCD OIETIERL Ny 7 7OIE T3, LCD &
EOE 7wVt B, FEmEEHIC 240 T8, 182 240 LD RKEWFKIR AT 7 E TSR RSEDR A1, For
LIRWER 3o B O TRy 7 7 BARDIRDOE 7 B NVAE AR E L TIEE, width 13 8 DRFHEL 73D 240 BL EDETZ
FIUER0ER A,

Format \ZINw T 7D T 3 —<v g ELET, T AR 7+ —< NI, TAAT L AN T 72l 5L & LR T
4 (% 3-9),

% 3-16. nngxSwapBuffersByAddress() M&ERTHIT5—

Io— [RE

GL ERROR 8087 DMP | display \IARIE/REAEFREL

GL_ERROR 8088 DMP addr THRESNIZT RLUAN 16 /SARDT TA AP TR

GL_ERROR_8089 DMP addrB CHRESNIZTRUAN 16 XA DT TA AR THa

GL_ERROR_808A DMP width \CRIEREZFRE LT

GL _ERROR_808B DMP format \ZHERRERT +—~ v NS OEZFEELIZ

35.2. 1INV IFRIYT DM

nngxSwapBuffers () X nngxSwapBuffersByAddress () (2L TIThNAE Ny T 7 AT T Tld, TA4AT LA
N7 7 DNEHEHERRLTODDIT TIEHVER L, ZNHDRAEUT VSyne HAEKIZITOAS LCD ORFEIZEE
DT AAT VAN T 7 DT RUAE R E THT 57200 T, FOTRLAZEEY VBlank U/ ThiLET,

TAAT L ARy T 7ONED LCD ~DFRiE GPU 7375 TCWET, LCD ~DOFEROFEIZIE, A% v I/ E5HET
TFAARAT VAN T 75 1 TAL55DT —H it r A COET O T, VBlank BELIAMIBEEIC AT T 7 BANREAL T
F9, FD7b | VBlank BELISMIT A AT VL ARy T 7 ONFEEZHRZ TLEIE, TATIVV T RRELTCLENET,

GPU BT AAT LAy T7 7 DWNE%E LCD |ZHERE (FRR) T2BEOAE)T 7' AIX, GPU N TR ELE TS ET O
T, GPU OHZNRT 7 EAREER VRAM _EIZT A AT L AN T 7 EFLEL TS A1, AEVT 7 BEADBEIZ LA R
FAELEE Ay LU, AV AT (FARALAAEY) RICT A ATV AN T 7EBLEL COBE5A1L, CPU RZDIENDT
PNAREDRITARYT 7 ANEA T DA REMENHY £,

GPU & CPU, ZDIENDT ISAANLD | A AT ~DT 72 ADEENEIL nngxSetMemAccessPrioMode () Tl
BITHIENTEET,

O—F 3-21. AU ARYADTIEADBEEEDOHERH

void nngxSetMemAccessPrioMode (nngxMemAccessPrioMode mode) ;

R 3-17. AMUIAERIADTIERADBEEDE N

mode GPU CPU ZTDIFH
NN GX MEM ACCESS PRIO MODE 0 TARTHE
NN _GX_MEM ACCESS_ PRIO MODE 1 Bk
NN GX MEM ACCESS PRIO MODE 2 RS
NN _GX MEM ACCESS PRIO MODE 3 B B
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NN GX MEM ACCESS PRIO MODE 4 B

T 7A/VIOFEEIL NN_GX_MEM_ACCESS PRIO MODE 1 T9,

CPU OT7 7 v ADEHREL EIFDHE, CPU TOALLAEYT 72 A5V DHEERIAY GPU SRIEN DT /34 2D HE)
VEIZE > TR D BE NS THIENTEET,

B TARATVLANYTrEACAEY BICEEL COSYA . NN GX MEM ACCESS PRIO MODE 2 %
fEEL T CPU MHREDAENT 7 E A% FEAESED L, LCD FKRDT b DORREAF AR 2 L CH
TANCHEBRIRD A XD RAETDZENHET, ZNEERET D72DITIZTARAT VAN T 7k
VRAM LIZEELE T 20 1ZHDE—REHET DL TLES VY,

#HRE: LCD FROVEODIEREHHRNAARE LT-LEIE, nngxGetCmdlistParameteri () @ pname T
NN GX CMDLIST HW STATE AL CHUGLEYMIDOE YL 18 LE YR 17 12 1 BMEMSIL T
F9°, nngxGetCmdlistParameteri () (ZDOWTIE, 4.1.10. RTIA—FEUE | 2B R TLIES
A

3.6. BEEEHFDREFAIZOLT

LCD O [FH] (VSyne) IZEDE TR AATILENHLHEEITIE, LT OBEBER AT 5ZLNTEET,

a—F 3-22. VSync A%

GLint nngxCheckVSync (GLenum display) ;

void nngxWaitVSync (GLenum display) ;

void nngxSetVSyncCallback (GLenum display, void (*func) (GLenum)) ;
nngxCheckvVsSync () X747 ZVNERTEEH L CD VSyne BT ADfEERLF T, ZOMDOEALETF =/ $HZET
RN VSyne DEHETF =y 7 T HZENTEET, IKSIDHMEIITA T FINEDEF AT L 2 DIz | F2do LIRE
(FPROFEHETEFIIRLGEVHVET) DBALHE 0 ITRVET,

nngxWaitVvsync () 1%, ¥EESN/Z LCD @ VSyne NEHINDETHRLET, FFOHLZIE, VSyne BEHEINDHET
ISR EH A,

nngxSetVSyncCallback () X, VSync HHDHAIL T TROHEN DT — /L 0 VA B LET, funciZ 0(
NULL) ZJEL THEO L7235 813 — Sy 7 B DB ER D R BR SN E T, BERSN T — oy 7 BEII A ALy R E
IZBRRDAL Y RO HSNET DT, AV ALY REEFT57 — 222 BT D5 A1 THMM LB N EE T, 72720,
RICYT7 47 AR T nngxSetCmdlistCallback () (Z&o TEERSIZEINIAZ N R T LD TIEHEMALEE )
RELIpS>TNVET,

SR VSync OISy ZBIHNT nngx BIESEUHTC LIEATRETT A, a— A Sy 7B T
THECITLRY/ZARDK T EAR SRS NDZLICER L TS, EDFt, 2—As3y
IBIBNTHE, 2~ RY 2 EANERAT T BB BEUH LT 5 <R B IIICL TS,

EDB%Y display | NN _GX DISPLAYO ZEL7-3A 13 LEM LCD 4, NN _GX DISPLAY1 ZEL/HEIE NE
[l LCD %, NN_GX DISPLAY BOTH ZJEL7z#54& 1M )70 LCD A%t L TR ThET, Th LS OEEEL
7284 . nngxCheckVSync () |% GL_ERROR 8019 DMP DTF—% nngxWaitVSync () 1%
GL_ERROR 801A DMP DT —% nngxSetVSyncCallback () {Z GL_ERROR 801B DMP DT7—%ARKLET,
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VAT MU R ZE A AE L2V ESITE B L TOET A3, VSyne BHTIZ A7 E F OB HE R TH 100 ~A 271

B AT L2 7 OATTIRBUCIVEE L E9) ORZERHVET, 72720, EHEE O VSyne =— /13y 7 B CEVLER
o720 BRENIEFITE AL Y REREIL T2 TAZE T FEED VSyne 21— L 3w 7 INFIZS LA AT REMED S
B2, ZOREFZEICBEIRAF L ma— R EER LN IO L TLEE N,

WAL T 0O VSyne OBIMEIE L T EHIZ 59.831 Hz T, MAARER AT ORI L 528ki3dbu £
i,

3.7. ¥THNE

TV r—ar O TR E GX TAT7 TV HEK T 5% nngxFinalize () ZFFOHLTES W, fif ikl
TWRNA TV NI T R TS ET,

O—FK 3-23. nngxFinalize() M 5E 3%

void nngxFinalize (void) ;

LCD RRDT=DITHIR LI T L — By T 7 F TV I WL A — Ry T 7 %“417°1/4’/<~y77%ﬁ&$@“5b§7é\ TL—
LR T ATV NOIEHEIZIE glDeleteFramebuffers () &, Lo ¥ — w77 OIFHEIC
glDeleteRenderbuffers () &, 7 A AT LA/ 7 7OMEFEIZIE nngxDeleteDisplaybuffers () ZEILE I
CHL TSN,

—F 3-24. JL—Li\YIF7A T Hb LB =T P TART A1\ I 7EWHET HEH

void glDeleteFramebuffers (GLsizei n, const GLuint* framebuffers);

void glDeleteRenderbuffers (GLsizei n, const GLuint* renderbuffers);

void nngxDeleteDisplaybuffers (GLsizei n, GLuint* buffers);

EOBBG . 2 ITIEE 2 BIBITIEL- AT V= NESIOE AR EL £7°, nngxDeleteDisplaybuffers() @ il
ﬁ%0)1ﬁ%1“éﬁb7‘_ A1 GL_ERROR_801E_DMP DTT7—NAERSNET,

BESNIEA TV NUERAFOLDONEENTWGE, 7L — N\ T 7 d T V=ML B — 3y 7 72D TIE
AR OF TV = 7N T FDIFDIIRESNT-A T V2V NIESNE T, TART LA NN T AIIA TV I
WO DT AAT L AN T FIZHIEDY AR O 7 V7 O TN ET,

3.8. |BRERSHF DIRFEICOINT

HT =R T FINST A AT VAN T 7 ~DEIE T AAT VL ANy T 70 LCD ~DFERIZEBWT, BRI DOFEENE D
IR ESNDNER 3-4 \TRLES, BT — 0T 7T AR T AN T 7 ~OEEEL, 7o F AU T ADFRE A
T THHTEERHREL TOET,
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3-4. BRBHDIEE

A
ch

Renderbuffer
y dh Displaybuffer X
dh ih/ | LCD
Copy and dx lh Buffer
ox Format PN swap
PN conversion ¢ w | v
‘ -
dw ¢ dy S ow
¢ cy dw
> »
cw

® 3-18. RREBBHDIEE

T2 55ER

cw. ch NF—y 77 DIELES

> glRenderbufferStorage () D width, height THREINAME (—K 3-7)
x. e NTG—=rRy T FINDT A ATV ANy T 7 ~DAL—F HEEOA 7y R

Y nngxTransferRenderImage () O colorx, colory THEINDE (=—F 3-16)
dw. dh TART LAy T 7 DR LS

N nngxDisplaybufferStorage () @ width, height TIREIINDHIE (Z—F 3-13)
dx. d TART LAy T 75 LCD ~H 1580477k

N nngxDisplayEnv () @ displayx, displayy CTHEINAE (2—FK 3-17)
lw. Th H %6 LCD omglEms, FEifme Tl CiEs mIILRR0ET,

[3.1. LCD D4 EE | Bl S5 I DWW T A B RLTTES W,
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4. AT KRR

= RUANT 3DS VM AIZEA LSO T, 3D 7T 7 4w 7 AT ENS g1, nngx BEEa~ I REL TRegk
L. LD TEITIHDIENTEE T, 2w RUAMM O L, 2~<  RIANT T Vs AWT T ET, 3DS T
IE, 2~ RYRNE 3D 7 T7 407 ADREE O FEATHAL L L TR ET,

< RUANZE GPU NEHEETT AL VRZEXAL <R (3D 2w R) &, CPU 36 GPU I B2 a2 572 Da~
VRV ZANTHERRSIVE T, 3D v R, gl nngx B CHIEIZE M Thide, 3D aw U Ry 7 7 IS E
T, ARV ANT, BRI ERDFFED gl nngx BEEOMROHLICEIFa—A 7 EET, a~v NI = AROFE
BHEFEAZONWTIE4.2. o~ R 72RO FREH | CRIAL £,

4-1, aRY Rk
avo R RE
3D ATk /N\YTF

3D 3D
avVR | avUR

avur v avUR
YOTAR0 | YUTRR2 | JOTRM T

gl, nx B D gl nx B D gl, nx B9 D
> gL > oL > oL -

<RI ANMIF 22— A7 ENT2 3D Ef7a~<v U RALBEEIENSE, GPU I3 3D <=2 R 3y 7 7inb 3D a< U RE§HT
FIANTEAITLET, 3D a<URNIFEET 1 2Oa~v Ry L THlibil, a~v ey NN TERITSNET, o~
Ry hOEOa< RIZRGIVERDED T, GPU 28 3D Ny 77 D3 rIAR A T+ Ha<w R ET,

4-2. a2 REYhk
3D aAv kT 7

o H\H\h _ \_\l\F ________________
| : — .Y.‘..Y.\k\_,\..
— avwvkRtEyk Xty

av RYoT R 2
(3D EfTavR)

eI AR

(3D Ea< o) ORI AM

fR: VIRV ANERAITTHREUTT 7 V=7 (27 0) TOHMEOH LA FHETT,

4.1. FRAE

3DS T, GPU (245 3D fifHiiZa~ > RUANENL CEITEINE T, D7, 77V r—Tariia~v  RIANE T V=
MR L. gl B CERSNZ 3D a~ U RaEFEO THEITTHILITRVET,
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AN AT HFDER

HINZ, nngxGenCmdlists () CaA~RUAN T VI Ak L7,

a—F 4-1. a7 R R D & R %
void nngxGenCmdlists (GLsizei n, GLuint* cmdlists);

nHOa< NIANE TV M ARR L C, cmdlists \ZFDERT (AT V=M 4) AL ET,

v U RUANIEA DA RTZEMZEH>TOET, 7PV M 0 Oa~< L RUANIV AT ATTRESNTOET,

& 4-1. nngxGenCmdlists() NERKTHIT5—

I5— [RE

GL_ERROR 8000 DMP n ICRADEEREELE

GL_ERROR_8001_DMP | EELFHIOMEIRIZRILIZ

41.2. INUR

WIZ, AR LTza< RYUARE 7 V=7 M nngxBindCmdlist () T GPU (BT (OSA U R) 3, AU RLiza<
VRUARD 3D <R3y 7712 3D av  RRFERHSN TWEET,

a—F 4-2. aTUFYRFD RV REE
void nngxBindCmdlist (GLuint cmdlist);

cmdlist \CRERDA T V7 N MR ESNT- G AITA 7 V=7 O RPN T ET,

& 4-2. nngxBindCmdlist) MEMRTHTS5—

I5— RE

GL_ERROR_ 8004 DMP E BRI ORI R LT

a=wL Ry o (GELLIZI3DS FulI3u<=a T L - 57 4o 0 A SRR &5

GL_ERROR_8005_DMP | pay ¢ 72 X0 ) 2 HI L C. 2= RURRDEAEEFT - COBIRRE IO LT

4.1.3. A E)FEIB DR

INAVRUTza< RUAMIRL T, nngxCmdlistStorage () CAEVHEBIOMEREZITVET,

3—FK 4-3. AT RYRFDAEY) BB DO FER

void nngxCmdlistStorage (GLsizei bufsize, GLsizeil requestcount) ;

bufsize |\l 3D A~ RN T 7DV A X% requestcount \ZaA~ 2 RVJ AN 2— AL 7 A RE/RMEE AR E L E
7,

aAv U RVANE T V27 MR L TODIEA L, TIEIUCK LT nngxBindCmdlist () &
nngxCmdlistStorage () ZMERHLTLZEN, T VI MM 0 DA~ RUANESAURLTWAEE . ZOBEE
OO USRS ET, T2, T TIZHERERIRL TWDA T V=7 MIRL T, ZOEE T MO L8561 36
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PRUTOTZ B AR AL . P IO FERR M T E T

feRLTC 3D = Ry T 7 DY AR & AT 3D A~ RREHSNIHER 3D A~ My T 7 R EDH A,
M OB ONH LT GL_ERROR_COMMANDBUFFER FULL DMP D7 —MA S ET, av NI/ ZAMIF 2 —
A7 AR AR B A TR a— A T ENTH ARy T 7 IR E DS AL, %Y OB T

GL_ERROR COMMANDREQUEST FULL DMP DT7—NERIIET,

& 4-3. nngxCmdlistStorage() NERTHITS—

I5— RE

GL_ERROR 8006 DMP | AEVFHIKOMELRIZRITL I

GL_ERROR_8007 DMP FATH OV RYANMIH L THEOE LT

GL_ERROR_8008_DMP | BI¥UCEDMAIREL

4.1.4. 1T

NAVRENTNWDAT U RUANMIF 22— A 7 ENT2a~< 2 R T AND E T2 BMGSE5HI121E, nngxRunCmdlist () &
MO LET,

O—FK 4-4. A2 RYRADEITER

void nngxRunCmdlist (void) ;
void nngxRunCmdlistByID (GLuint cmdlist) ;

FT I MEI 0 DA RYARRNEASAURLTODGE, ETTEEINET, o, a<w 2 RUZZ AN ETHIZIED
DA RYARNENNA R, 2O EFITL THERSNET,

av RV ANDFATRMGEZ L, T TR~ RUANMIa<w  REERETHIEL TEET A, Hloa~vr RUAN A
VRLTav  FE&ERSE L8 TEET, 7220, a~x U FOEMIAL FATIHIXFC TRITIUZRVEE A,

FATHh DA~ RUANMIaw U REERT 256137 7Var TIHOBERHYET, 77 VaT LS TIT 7o BB IR EZR
EE 52DV ET,

nngxRunCmdlistByID () 1d, BIENAUREN TSI~ RUANTIIAL, emdlist THRESNIZa~ L RUARNSE
1TLET, IEESNIZa~ U RUANEEITTHLAMIIE, nngxRunCmdlist () OEIEEDENIHVERA,

& 4-4. nngxRunCmdlist() & nngxRunCmdlistByID() NERK T ST S5—

Io— [RE

AEVFEBRA RSN TR a~< U RYURMIE L TR L=

GL _ERROR 8009 DMP nngxRuncmdlist () )

AEVFEBD RSN TRV~ RUZMI L TREO L7

GL_ERROR_80BL_DMP (nngxRuncmdlistByID())

4141 RTRBOME
v RUARREITHNEIDNE nngxGetIsRunning () THATLHZENTEET,
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3—FK 4-5. ATV RYXFOEITREEOIMEEAH

GLboolean nngxGetIsRunning (void) ;
ZOREIE, A RUARBBAEASA RSN TODHDNEIINTEIRRL FATH DA~ RYARNRHIUL GL_TRUE &
WLUET,

FHRIZ, I RUARREITHINEI D% nngxGetCmdlistParameteri () @D pname
NN_GX_CMDLIST IS RUNNING Z{EL CTHUHFTEET A, ZOHETEFT2FITIRREIL, BUE AU RS Tnd=a
< U RUARRNRFELTHNEINTZT T, nngxGetCmdlistParameteri () (Z2WTIE, 14.1.10. /RTA—XEUS | &5
HLT7EEn,

415 THE

RENZ/poT-a~< RUANE 7 V27 ME nngxDeleteCmdlists () CHEHETHIEMTEET,

O—F 4-6. a7 FYXFDOREER K
void nngxDeleteCmdlists (GLsizei n, const GLuint* cmdlists) ;

emd11ists \IHEMEN TS, n BOAT V=7 My THRIESNICa~ U RIAN T V=7 MR BEL £, FATHOa~>
RUARRE ENTOE . GL_ERROR_8003_DMP DTTF— RN EMSILET A3~ RYARD FEATITF T2 1T
BESNTNAav L RUANT T Ve NS ET,

& 4-5. nngxDeleteCmdlists() BERKTHITS5—

Is5— REHE

GL_ERROR 8002 DMP | n|ZADEEIEEL:

GL_ERROR 8003 _DMP | emdlists |\ ZEITHOI~URYRNRIE Tz

4.1.6. &1k
FEIThoOa~w L RYAMAE B3 21203, L TFORBEEEE O LET,

a—FK 4-7. A< RY RO E LR

void nngxStopCmdlist (void) ;
void nngxReserveStopCmdlist (GLint id);

nngxStopCmdlist () (&, FFONHH LIFIZEATHIZ o7ca~< U RUZ AR TE T LR TE IR L9, 3 TICEITH1E
RSN TV~ R AN (FE TR A S L) 2 Ik T 22 LIT TEEE A,

nngxReserveStopCmdlist () 1% 7d&EBIZEMLI-a~ NI ANDFEITSE T HEHAIEIELET,

BIEL7za~ FUANE R T 28813, nngxRunCmdlist () ZMEOHLET, 72720, BIEZERL T ba~2 RO
FATNFET THETITERHLG AT EHSA TLEI ZLITIER L TIEE N,
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#& 4-6. nngxReserveStopCmdlist() NERTHITS5—

IS5— RE

GL_ERROR_800A DMP FATH O RYANMIH U THEOH LT

GL_ERROR_800B_DMP | 7d|l 0 F/ZZADMHE, 2~ NI A DR KEEBA DA TR ELTZ

4.1.7.3D ARy I7DREYY

nngxSplitDrawCmdlist () T 3D I RNy T 7N\ T 7airIABFE Ta<w REBAIL, 3D EfTa~<r R
Fa— AL T THIENTEET, avRYURRA 3D a~ U REERBLANLEITL TODIHEIT. 2O RGN E
SSETO 3D a<w U RRNFEITENET,

O—F 4-8. 3D O FN\yIPER Y SR
void nngxSplitDrawCmdlist (void) ;
3D FEATaAV RNy T 7 AR T a~v U KRR BINENDE T a— (7SN FER A, ZOBELISMIE 3D FEiT2
VU REX— AT THREBERHNET, glClear () X° glTexImage2D () 721 3D 2~ ROFEITEE ILSE/2T
UGN | Ny T 7HiRIARIE T A< ROBNE 3D FEITa~vr ROFa—A 7 EITVET,

& 4-7. nngxSplitDrawCmdlist() NERKTHITS5—

IS5— RE

GL_ERROR 800C_DMP FT T2 NME 0 DAT U RYARSA U RLTNDEE TR L2

GL_ERROR 800D DMP | J ClZa~vyRUZTAMDERE N R REUTEL T

GL_ERROR 800E_DMP ZOBIEANBINT 5~ RIZEY 3D A~ Ry 773 —MRIC/e 5

ZOBBENETHFOHL TOLBID, oD —2 /LT 52BN ET,

4.1.7.1. EWEF# 3D aATUF/vTFDIFvia

nngxSplitDrawCmdlist () ZFFONT &, 3D < KXy 772 3D I RREBEINTOVRWESTH, Ny 77
FEIATIE T A~ ROBNNE 3D FATAvUROFa—A 7 BT ET, 2E0, BRETER o< MBnsh
HIETRESTOT, 3D aw FRERSNTODHAIZOR 3D A= Ny T 72 K570 Oa<  REIBINTS
nngxFlush3DCommand () F72% nngxFlush3DCommandNoCacheFlush () ZMFOVH T ZEEHELEL F9, v
T aD7 Ty aNMERIEIRAE T LIRS AT Yy 2k T Ty 2 LW EE OB E UL,
nngxUpdateBufferLight () TEED TH ¥y ah KT 52ELT CPU I ANINZ HILD ATREMEDHDET,

3—K 4-9. 3D ATUF/\YIFEITYI 2T K
void nngxFlush3DCommand (void) ;

void nngxFlush3DCommandNoCacheFlush (void) ;

INGOREIT, AV RENTWDHI U RUARD 3D 2w Ry 7 BRI BRIZK GG b é, 3D 2~ RRERINT
WRITIUE N T 7B RIABFE T~ R e 3D EfTa< U ROBMEITHT, 3D a~<  FRZEREIN COIIE Ay 7 75

FIAFFE T a<wRE 3D EfT7a~<r ROBMEITWET, 3D a~<  REZERELRRLEITL CWAEAITT. 2O TX

PIHNTEH A ETO 3D a~  RNEITENET,
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2 4-8. nngxFlush3DCommand() & &1 nngxFlush3DCommandNoCacheFlush() &K T BT S5—

IS5— RE

GL ERROR 8084 DMP N s NN S _
GL ERROR 80AE_DMP FT VTN 0 DA RYARNENSA R L TNDEETERHILTE

GL ERROR 8085 DMP

GL:ERROR:S OAF:DMP T TCIZa~v U R ZANDOE R B e KEITEL T

GL _ERROR 8086 DMP

GT ERROR 80B0_DMP ZOBEEDNENMNT <RIk 3D < Ry T IN—FRITR D

4.1.7.2. ERFEH 3D ATV /\vITFOEWHIFTVI A

FBELIEY A X433 3D < R&E51T79 5 nngxFlush3DCommandPartially () NWHEINTWET, ZOREIX
nngxFlush3DCommand () DOHEEEZHLIEL7-HD T, nngxAdd3DCommand () 72ETEBILTZ, a2~ Ry 77T
VABDF v R Te 3D v REELFATSE LI L ET, #MILI3DS 7rr o/ ~=a7 )L -
TTT7 40 AR D3~ Ry 7 7 32471 P AZ (0x0238 ~ 0x023D) |5 B TIEEN,

O—F 4-10. 3D aARUF N\ IFEEA TSV 2T B
void nngxFlush3DCommandPartially (GLsizei buffersize);

buffersizelZ, FATTHAVU RN\ T 7OV AXESRAMETHRELET, 16 DFEHTRITIUIRVER A,

buffersize \ZiL, BiRIDa~ RT7 T2t DT KL AL, IflDOFv/a~<  RET(Fyravr ReEgEgte) OV A X
FIELKIETAIUENRSVET, BoloBA LG 6. BERLARWIEF Ta~vr RRFTIND, ELIHATER T T
XN L OEEE R T RIEMERHV ET,

AEIDa < RT7Ty L atehnt, ZOBBEMN O ETICE SN 3D a~v Ry 77 OX vy a7y alidr 7y
r—3al THEREIAToTIZEW, ZOBBNTHENIAAF Lo~ R EBERESNDTED Ty aBEDT Ty

T alIBBAE MO LI L TRIFIIRVER A, Fo, F Xy a7 Ty aSNORNIFEITINRNIINCT DI, Z
ORI FEITH O~ RUAMIH L TR TZENTEER A, 28, glClear () X
nngxTransferRenderImage (). glCopyTexImage2D () 72L& DBIEXIZ, BIEN T nngxFlush3DCommand () &
FCTFEDTTyy 2z ETLET, ZNOOBEBEIFOH TN, LT ABKTT Iy 2l TSN,

nngxAddJumpCommand () =X° nngxAddSubroutineCommand () Z#HL CFyra~ REBNLZHE, &IO
X /av  RETCEIATHAREL TR I TDINIRTAMUADRTARZFIELET, 207, ZNHOREE#HL T
WHEE1E, nngxFlush3DCommandPartially () ZFFONHETHEIIHVERE A,

nngxAddSubroutineCommand () THFy/a~wlREBMLIZa~v RNy T #IZR L TR 77y 251758, RTAR
MTHESNIZFATH A XTI, buffersize THRESNICHARXPREITYARELTERINAZLIZERL TEE
AN

# 4-9. nngxFlush3DCommandPartially() M&ERK T BTS5—

I5— RE

GL_ERROR 80A9 DMP FT T2V MED 0 DATURYAN S RLTWDEEITFFOHL7Z

GL_ERROR_80AA DMP T TIZa~ NI T AROE R B KRBT EL T

GL_ERROR_80AB_DMP ZORENBINT B RIZED 3D a< U Ry Ty R—ARIZR D

GL _ERROR 80AC DMP | buffersizell 0 LLTOfE, F72id 16 OSSN DA ELTZ
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GL_ERROR_80AD DMP | FEATH DI~ FYAMIH L THF-ONML:

418. )7
a< RYRREZUT LT, 3D < Ry T 7ba<w R 2 ARDF 2 —Z ARl AR AE (AT SEE R B OREE) IT L%
j_o

3—F 4-11. a<YRYRADOHY 7

void nngxClearCmdlist (void) ;

%% 4-10. nngxClearCmdlist) M&EKTBHTS5—

I5— RE

GL_ERROR 800F DMP FATH DA RYAMIH L THF-OH L7

4181. V)7L 3D AR\ I7DI4IL
aw RUARDIZIT EEBIZ, 3D A~ Ry 77 ONBEREESNT-T —# THMLLET, 3D a~v Ry T rla~<y
RUZ T ARDF 2— IR FIRIEIZ 20 £,

a—F 4-12. <Y RYRMDHYFE 3D ARV EN\YITFD I )LEEE

void nngxClearFillCmdlist (GLuint data) ;

% 4-11. nngxClearFillCmdlist) MRERKTBTS5—

I5— BE

GL_ERROR 8065 DMP FATH DI RUAMIZ L CHEOH L 72

4.1.9. INSA—HBERTE

nngxSetCmdlistParameteri () ZFENHFTIET, v RURRNDRERENTA—FERET HIENTEET,

O—FK 4-13. A2 RYRAMD IS A—2 5 BB

void nngxSetCmdlistParameteri (GLenum pname, GLint param) ;

£ 4-12. A2 VR AMDERTE/NTA—B (BRE)

pname D{E BEOHNE
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3Ds 3DS TOYSIVIRZaTIV - U S5T49) RE KR
ZOBREIFTVURVANA T V2 F R LI ES L, LU T OfEN DR E % 8
® GL_TRUE: J ADH FE B O NG 7L Bt e BT
® GI FALSE: @ ENE(T 74/Lh)
ZDBREN GL_TRUE DIRAET, nngxSplitDrawCmdlist () <
nngxFlush3DCommand () ZMFUNHIF &, BRI 3D KIT2~< RO
EATHE TRHC A ADE FERF R B O 7V NRERE L E T,
GL_FALSE OREE TIII@HEMEICHY | MEREZNIOD I I ADE FEIE R
NN _GX_CMDLIST GAS UPDATE TS hupm e RN RS
ZOFREIL, nngxSplitDrawCmdlist () X° nngxFlush3DCommand ()
ZIEFOMHL7ZEEIZ GL_TRUE THHNEINTHEAEL ET, 3D FEfTa~r K
MIATINDHEEIZ GL_TRUE THINEIMTHELEE A, Fiz,
nngxSplitDrawCmdlist () LT nngxFlush3DCommand () LASt%
FEOMH L CERSNZ 3D FATa~v o NI ELEEA,
A FENGF BB O T L R RERO BRI OWTIE, [3DS 'rr I3
J=aT v = I 77407 AR O T ARIEBREL VAL bR TE R
LTLIEENY,
& 4-13. nngxSetCmdlistParameteri() BAERTHITS5—
I5— REAE
GL_ERROR 8015 DMP FATHOAV L RYANMIK L TREOE LT
GL_ERROR 8016 DMP | pname E£7-l¥ param \ZHh/ iz faE LIz
4.1.10. /85— 1§
nngxGetCmdlistParameteri () ZMOHTIET, a<v RIRRDRRENRNTA—FERETHIENTEET,
O—F 4-14. ARVF) RO /3TA—2EUEEEH
void nngxGetCmdlistParameteri (GLenum pname, GLint* param);
& 4-14. ATV RYRMDRTE/ AT A—5 ()
pname DIE MBS ATRELREDAS
A RUARDFEITIREE,
NN_GX CMDLIST IS RUNNING GL_TRUE: =< RUANIFATHTT,
GL_FALSE: AV RUANIFEATH TITHVEE A,
NN_GX_CMDLIST_USED_BUFSIZE | #FHSHLIZ 3D A= RNy T 7D/ A A X,
NN_GX_CMDLIST_USED_REQCOUN | g - 5o ey = 2 RO fE K
T B 1 — o
3D A~ Ry T 7 DR KYAX,
NN_GX_CMDLIST _MAX BUFSIZE nngxCmdlistStorage () D bufsize THRELIETT,
AU RY T T AN RAEHL
NN_GX_CMDLIST_MAX REQCOUNT nngxCmdlistStorage () O regquestcount CTHRELZHTT,
NN GX CMDLIST TOP BUFADDR |3D 2wl R/\w 77D EFHTRLZ,
NN _GX_CMDLIST BINDING BHENRAVRENTNWDIY L RUARDA T V27,
NN_GX_CMDLIST RUN BUFSIZE | E{THEHD 3D avLRAyT 7D/ AhAX,
NN _GX_ CMDLIST RUN_REQCOUNT | E{THEAHDATLRYITADEEL,
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NN GX CMDLIST TOP REQADDR

A NYZTARDY Y AR 2— 7 — ZFEIROSTHT LA,

NN_GX CMDLIST NEXT REQTYPE

ﬂt%g%ﬁéhéﬂv‘/b‘vkixhif:Li%ﬁEP0):1-7‘/F‘U7IX}\0):-7‘/F‘
DOFEHE,

param \ZIRSNDIEIE, BUEASAL RSN TOLA v RUARDREEIZE ST
AL ET, ETE L PO~ RURRDGEIIIRICE TS NDLT Y RY Y
TANDAY RO, FATPOHEIIFEITHOa~ RO+
VROFENSESNE T, T TOa~<w R AMDEITNE T LTS
A NULL ARSI ET,

AR UROFEFITLL T O~ I/a TERSNTNET,

NN_GX_CMDLIST REQTYPE DMA : DMA fxik=< N

NN _GX_CMDLIST REQTYPE RUN3D: 3D EfTa~wl R

NN_GX CMDLIST REQTYPE FILLMEM : AEVT7A4/La<K
NN_GX_CMDLIST REQTYPE POSTTRANS : RAMEEIVU N
NN_GX_CMDLIST REQTYPE COPYTEX : L& —7 VAT ¥iiEa~ N

NN _GX CMDLIST NEXT REQINFO

AU RN T DT RUAE AR AKX

param D 1 BHRIZA<U Ry T7DT RUAR, 5§ 2 BHEIZaw Ry
T DA AZPIEANEINES DT, param (JIFERED 2 YLD
GLint OECHI~DRA L ZEFET VL NHDET,

BUENA LRSI TWDIR  RYURRNEITIE I P OG-8, IICEITSND
v R ZARD NG A—=ZERPIRSIVET, FITHTOHEIL, BAEFET
ORI ZRANDNT A= ERPIESNET, TXTOa~vR)r7x
ARDEITHRTE T L TWHDEA L IRLERE A,

WIZFETEND ., FEIFE TR Oa~v  RYZ2 AR 3D E{f7a~v R Thd
A IZOHFIELTWET, ENLS O~ FOGE XL IR LER A,

NN _GX CMDLIST HW STATE

IN=RT =T OIREER TR T 32 B hDT —4,

LT OIREETHLG BRI TAE Y MT 1 23y hESvET,

Ewh 20 1 IRANMRENFELTH

Ewh 19 1 ARV T LN FE T

E'wh 18 : T LCD @ FIFO TF L& —F =5 —n 34

Ewh 17 ¢ EHEAE LCD @ FIFO TP V& —J T — N g4

E'wh 16 1 RANAESF vy anme Y —

Eyh15: LPAZ 0x0252 D [1: 0112 1 BDRESNLTND

Ewh 14 THAE7atyd 3 0nEY—

Evh 13 JBEA 7oyt 2 BEY—

Ewh12: THAYaEyY 1 NEY—

Evbh 11 BRIy 0(OF AN v =—F T at o HH) e —
Ewh 10 LY AZ 0x0229 O [1: 01 2% 0 LLSk

EYR 9 av Iy 7y BIOER T LA Z2r—R T 5EY 2—/LD AT
EY—

EYh 8 av My 7y BIWER T LA Z2r—R T 5EY 2—/L D 1A
EY—

EYh T T =) —F P AT ANEY 2 — LN —

EYh 6 N=TFT RN R =g BV a— VPRI DEY 22—V
DT —ZABIZBL Ty — )

Ewh 5 NR—=TFGT A NF R = a2 VNI L — b T T IR
AL T Y —

Bk 4 TIRF I AT HRE T —

b 3 IIGTANTAT AT BT —

EYh 2 TOAF A=y MRE Y —

Evh 1l : FRETGA B —a T2 — LB —

EYh0: NAT IRy T NE Y —

NN GX_CMDLIST CURRENT BUFA
DDR

BEAAURENTNDIZ U RYARNT, RIZa< RREFIND 3D o~y
RN T 7 DT RLA,

 4-15. nngxGetCmdlistParameteri) NRERTHITS5—

I5—

JRE

GL_ERROR 8017 DMP | pname ¥721% param \ZIN R EEEE LT

GL_ERROR_8018 DMP

FT P2 INED 0 DATURYARNBAAL LRSI TNDHEEIL, pname |Z
NN _GX_CMDLIST BINDING BIAMEFRELT-
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41.11. AR TEIVIAH

aw U RUARNDA RUT AL T LT Z A T CEIDIABREFRAESHE, FIIABNACRTEEORTZENTEET,
EIVIAZ N FTIE nngxSetCmdlistCallback () TRERTAHIENTEET,

O—F 4-15. BIYRAAHN\VFS OB
void nngxSetCmdlistCallback (void (*func) (GLint)) ;
FNIABARAINARENTNDAT U RYAMIRI L TCOBRFETY, func Il 0(NULL) ZJEL THEOH L2561
NURTORERAEFRRLET,

FNIAINRIIIA ALy R TR DAL o RDOENMHENE T DT, AV ALY REIF T 5T — 45 LR35
BIFHE BRIV BE G, 72720, RILY 77 47 ABH# D nngxSetVSyncCallback () IZ&-> TR GRSz —b
3y 7 BAEE O M TR ALBR N R B L 225 TUVE T,

& 4-16. nngxSetCmdlistCallback() MERTHITF5—

Io— [RE

GL_ERROR_8010 DMP | FEATH DIV FYAMIG L TH-OML:

EIADEFEAESIEDHITIE, nngxEnableCmdlistCallback () TR TEHIEIAARERESE LRI T AN
FEELET, nngxDisableCmdlistCallback () IFEIVIAHLDIAZE LT HIENTEET,

a—F 4-16. B|YAH Hl#EI &

void nngxEnableCmdlistCallback (GLint id);

void nngxDisableCmdlistCallback (GLint id) ;
QI B ICERINza~v N ANDO#E TIRIZRIVIABEFEAESEDINERRELE T, 1 DOa~v RUAMIRL
THI 2 @ 7 d THEEIMEOHL, E10IAAZEREIFRAITLELTEET, /dFBICFETINLIT LRI ARNTIE
72, 1d FHHICERMSIN2a~< U R ZARNTHLZ LB L TIEEW, 8ETD 710 DI,
nngxGetCmdlistParameteri () ? pname % NN _GX CMDLIST USED REQCOUNT THMEUMHU CHUSLIZREH%
RIS HZENTEET, 7012 -1 ZIFELEEAIE, I RUAMIERESN-a<v  RUZ T AN RTBKR T LIZE &I
FIALBIEAELET,

v RUANMIE RSN za~ U R 2 AND IR B LSS ~DFIIAIT, BI0IAZ N RTPIERNHSNIZEEITEZa~
VRUANMIFEITH T, 2072, 2w RUAND FZITHIZFEON T2 A3 TEZW BRI EI A BN R TN TREONH -
ZEIETEERA,

FNIAIZ N R T2 L7 T, nngxGetCmdlistParameteri () D pname % NN _GX_CMDLIST IS RUNNING
T L TR LIRS RS GL_FALSE IC785E TR OIE T, 2~ RV AN FATHE T 2B 5283 TEET,

' 4-17. nngxEnableCmdlistCallback() & & T nngxDisableCmdlistCallback() &K THITS5—

I5— RE

R R e 0Ta e | 012 0 E2iE -1 B AT, > R/ ARD RS RE LT
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4112 AXFETDTETHH

nngxWaitCmdlistDone () OFFRHL T, 2< U RUAMIEEENTZa~< L RUZZANDOFATN T R TE T THETH
DIENTEET,

O—F 4-17. ARUFET RHHEH
void nngxWaitCmdlistDone (void) ;

3D FATav U NIEREISNZE D FTEITENE T, ERESN TS 3D FTa~vr R+ R CIETSEDITIE, 2O
ZFEOH T RINC nngxSplitDrawCmdlist () ZFFONHLTZEW,

ZOBEITa~ ROFEITHE T THETUEAIKL FH AN, nngxSetTimeout () THXALTUMNEMZRETHIE
NCTEET,

O—FK 4-18. AR UFRETHHEABD 21 LT O NEEERET S5

void nngxSetTimeout (GLint64EXT time, void (*callback) (void));

time \ZI%, nngxWaitCmdlistDone () DN EA LT TMTAHETOREMZT v /A THRELET, 0 2R E LY
BIFEALT IDREAELER A,

callback \ZiE, XA LT URRHIMEOHENDT— S Z7BHEFRELET, NULL 28 E LS 8134 A LT US4
FRZa— L\ 7RO L ER A,

T IHNNE time \Z 0 %, callback \Z NULL ZFEELIIRRETT O T, XA LT UNIRELEEA,

4.1.13. DMA 525 F DB

nngxAddVramDmaCommand () F72!% nngxAddVrambmaCommandNoCacheFlush () O LT, VRAM ~D
DMA BEEZATHT2 L R RUAMZERB SN ET, AiE B ETTOF vy a7 Ty aZiTOWETR, & T vy
v aZ Ty akiTnER A, TNHDBEETIE, A AEYDD VRAM ~0 DMA $51:D a1 THIZENTEET,

a—F 4-19. DMA E5iEa< U FEEMT 5BE%
void nngxAddVramDmaCommand (
const GLvoid* srcaddr, GLvoid* dstaddr, GLsizei size);
void nngxAddVramDmaCommandNoCacheFlush (
const GLvoid* srcaddr, GLvoid* dstaddr, GLsizei size);
srcaddr \ZIFHRIEITTD T R A dstaddr \ITEREHLD T RL A2 ZNENFEEL., size TGk DT —2DVA
AEELET,
nngxAddVrambmaCommand () Tit, A7~ RUANAINA U RS TORWVIRRE CRE Sz & & T
GL_ERROR_8062_DMP DI —%, size [ZADHAEL/ZLEIE GL_ERROR_8064_DMP DTI7—ZzA ML %7,

nngxAddVrambDmaCommandNoCacheFlush () CTld, A&7~ RUARR AU RENTOZRVIRRE CIEONHE LT
L&X GL_ERROR_8090_DMP DTT—% size \CRDHAFREL/ZLEIE GL_ERROR_8091 DMP DTT—ZA kL
35'3_0

41.14. PUOFIAYT R I AEEET R DB

nngxFilterBlockImage () DMERHL T, 7o F oAV T AT 4N Z A LIZA A—DHREAITIT~ U Ra< R
AMCERSIVET, AA—VERRIT 0y 74—y MOEETON, 74—~y LRI TONEE A, 7T AUT
ZDFEEIL 2x2 IZDIBFHELTOVET,
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O—FK 4-20. PV FIA) T RI74IV 38XV REBINT 5R%

void nngxFilterBlockImage (const GLvoid* srcaddr, GLvoid* dstaddr,

GLsizei width, GLsizei height, GLenum format) ;

srcaddr \IFHEIETLOT RV A, dstaddr \ZIFEEETE DT RV AR ENENIEE L, width, height, format \ZIiX#x
EITLDAA—VONE, \E, 74—~y a2 EEELET,

width & height I% format DIEEIZL> TLLTFDOIITHIRECWET,

£ 4-18. 74— YMIKBEETA A—L DIEEFE S DFIER

format width height
GL RGBA8 OES N g . e
GL RGBS _OES 64 UL 2>, 64 OfE 64 LLED, 16 OffF%k
GL_RGBA4
GL RGB5 Al 128 LA B>, 128 OfF%K 128 LL Ao, 16 OfFHK
GL_RGB565

TRk TC DRI SRS DEI N /R DG A srcaddr & dstaddr INEL, FT203 srcaddr B3 dstaddr JORKEN
ROIRTEFICEELE T, 2B, srcaddr 1Y dstaddr FD/INSWEA ITHRERS RN END AT REMNHVE T,

sreaddr \ZT NAAAEY EOTRVAZRE LG A IS TTOEIEOX v 2l 7Ty a3 ORI IR, IELW
FERITIe DRV ATREMER B F T,

& 4-19. nngxFilterBlocklmage() MERK T HITS—

I5— RE

FT V2N 0 DATURYARSA U RLTNDEE av U R T ARDF 2—{T
GL_ERROR 8068 DMP 2o N Ap L (RN LT

GL_ERROR 8069 DMP srcaddr 1213 dstaddr \THEET DT RV AN 8 NAMDT FAANTIRN

GL_ERROR 806A DMP HIRRICHE AR5 width FI21E height ZHRELTC

GL_ERROR_806B_DMP HIRICR LS TN DUNDT 4 —~ > M format ([HRELTZ

4.1.15. B A A—ERE TR DA

nngxTransferLinearImage () DFFOHL T, L — o7 73T VAT v ~DEEA A—THRiEE{THa~v R
Naw U RUANZERSNET, I bD 3D < Ry 77 ICKYIH TV RWNa<w U RRFREESN TOA5A 1T, XY
DO REBINL TobiREa~  RABIMNESNET,

ARV OERIEFNN =T T A —< o NS Ty I 7 4 —< hOERPTONET S, TONDLDIXT Ry 7 D%
DI TT, Lo H =Ny T U TR LG 807 ay V7T Ry L I OB 7 ay 7B — RO E
IZE-oT, HBIMIC 8 7w/ L 32 Ty DT RLyi o VBRI TONET, TI/AF v L TR LA 1
8 7y HADOT Ry o T EBMMPMTONET, EHOLDOEE T, BBk LEBICKIL TV FD7Yy 7 e At —

' —DEHEFERNATINERHVET,

#HRE: ToulE—RIZOWTL, 3DS 7l I3 ~=aT )L - 777407 AG R o 7T ay 78—k
DFETE | B IR TLIESN,
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3—F 4-21. BERAA—UEREaTUFEENT 5B%
void nngxTransferLinearImage (const GLvoid* srcaddr, GLuint dstid,
GLenum target) ;
sreaddr \ZIFEEETTER DO SEET FUAZAREL £ BRI, fRiE DL S — Sy T 7 Fod T /AT v LR 74—
~ b FUIE, BSTRIIZRVES A, 12720, EZ 'L T+ —< v 24 VT4 —vy Al L OIEI I AN— R =7
THR—PSNTOERAD T, BESEOE T LT 4=~y 24 By 74—~y DG E | BkLOe 727 =41
32 B YR 7 A=<y CRIFIUIRVER Ay ZOLE BRRILT —H3 4 NAPZEITHRAD 1 A NEF T+ —~ VDT
VT FEGY) IV O TRk S ET,

dst1d TR DOV U F— Ry T 7 EIT VAT YDA T P2 R ID %, target \ZIFRIEA T V=7 hOEEE S
ELET,

& 4-20. target, dstid [ZH§TET B {E

target D& dstid [ZHEE T B {E
LU =Ny Ty DA T/ 1D,
GL_RENDERBUFFER 0 ZFRELIZE AT, AL bDT L — bRy T 7T By

FENTNWDHT— N\ T 7| ZHERESNET,

GL_TEXTURE_2D 2D FIARF v DA T2V N D,

GL TEXTURE CUBE MAP POSITIVE X{,Y,Z}

GL TEXTURE CUBE MAP NEGATIVE X{,Y,Z} Xa—T YT TIAT ¥ OAT V=71 D,

BRIEE DL U — o7 7 DIRBLOESIE, 7uy /7T —RR 7 oy 8§ T—RDOBEAEIL 8 DfFsk, 7y 32 T—RDE
BT 32 OEFTRIFNIZRVER A, T2, BRI OESIT 128 DL ETRITIUEZRDER A,

& 4-21. nngxTransferLinearlmage() MERKTEITS5—

I5— RE

GL_ERROR 805B DMP FT VI MED 0 DATURYAN S RLTHWDEEITFFOHL7Z

GL_ERROR_805C_DMP T TIZa~ N7 ZAROE R R RIS EL T

GL_ERROR_ 805D DMP ZORENBINT B~ RIZED 3D a< U Ry Ty BR—ARIZR D

dst1d \THRELIZL v B — Ny T 7 E 23T 7 AT v BMFELE LR F2IT AT VG A
GL ERROR 805E DMP FEARES LT LR

GL_ERROR_805F DMP ROV — 7 7 DIE B L OGS ORI AT %

GL_ERROR 8060 DMP target \CRIEREAEFRE LI

GL_ERROR 8067 DMP iéﬁﬁﬁbVﬁ*‘/§V77if:6;‘k7‘715"‘ﬂ7@ﬁ7ﬁz/l/‘ﬁ'4’f7§§ 32vwvh 24wk, 16

4.1.16. TAYIA A—T DD ZTF A A—SADEREREIAT R DB

nngxAddB2LTransferCommand () DFFRNHL T, 70y /A A= 7 ) =T A A=V BB TRk EITHoa -~ Ria
< U RUANMZEBMENFE T, nngxTransferRenderImage () ThIERIEOEENIRILSNTOET A, 2O, b
LB SRR L L F1, F/-. 3D <~ ROXYINa<w R BN, 55/ 2 A a2 RO LA B35 S5
20ET,
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O—F 4-22. TAOYI L A= DB) ZF A A= AN ERERE TR EENT B
void nngxAddB2LTransferCommand (
const GLvoid* srcaddr, GLsizei srcwidth, GLsizei srcheight, GLenum srcformat,
GLvoid* dstaddr, GLsizei dstwidth, GLsizei dstheight, GLenum dstformat,
GLenum aamode, GLboolean yflip, GLsizei blocksize);
srcaddr \ITHRETE (T ay I A A=) DT RV AERELE T, dstaddr \[ZIFEE V=T A A=) DT RV A%HEE
L9, srcaddr & dstaddr ¥, EHiZ 16 SART TAARNTRT IRV ER A,

srcwidth & srcheight, dstwidth & dstheight \ZIE, ENEIHRETLAA— TV DIREES, TEIES A AT DE
EEEEE 7 ENBTIRELET, Sk ITA A=V BLURE A A -V DIREE ST, Ty 7P A X (8 Fidk 32) DfEHK
TRV ERT A, SHIZ, BRELEAA—T O T 'Y A XN 24 bit, 0> D7 0y 7P AXN 8 DYGE | BRIk LA A—
DOWEEFRIEIA A= OIEIT 16 OREETRIT IRV ER A, srewidth, srcheight, dstwidth, dstheight DV
TN 0 BEEINTODE, v RIEBIMSNEE A, IRERAA—VOIREEIOE 72 AHUT, BRRIiAA—Tk
RTINS UR e E/ A,

HRIETEAA— VB L OHRIRSEAA— D DIRL S SO 7 N EITH/ N AZDOHIRBHY E T, fEETAA—V DIREHISD
I/ IMEIX128 T, BRI EA AV OEEEESOR/ MBI, 7o F AV T AOBREMKFLET, T F =AU T AR
DEEITRERmSEBIT128, 2x1 T > F AV T ZANE NG TN 64, FSD3128, 2x27 o F AV T ABH D25 E51%
MELEEEHIZ64TT,

srcformat & dstrformat \Zi%, FNEIEEIE TTA A~V BIOIRERA AV DIV T 3 —< v NtaELET,
FRE R 7B 74—y NILL N O 5 FE T,

& 4-22. EOEILIDF—TVEDIEE

it Evh T+ — VDM
GL_RGBA4 16 RGBA £t /r&h 4 bit
GL_RGB5 Al 16 RGB 4554578 5 bit, 7/L7 74375 1 bit
GL_RGB565 16 RB E%43 234 5 bit, G B8 6 bit, 7V 7 745370
GL_RGB8_OES 24 RGB % /rEd 8 bit, 7V 7 737l
GL_RGBA8 OES 32 RGBA 77 &t 8 bit

V7N T by OB Y MR KELIRDEHIT TEEE A, DFD., 24 bit DT F—<v b 32 bit DT F—~<vh~D
Z5HA. 16 bit DT g —=v 5 24 bit F721E 32 bit DT H—<Yh~DOEHITTETETA,

aamode \ZIx7 v F AV T AT 4 NEDE—RERELET, BEFBRRE—RNIILLTO 3 FETT, EFOREESIE,
HRIETCIZ LT IR A XD GRS D5 LA ETHHERLIZL DT,

£ 4-23. PUOFIA()TADIBE

it TFUOFIA)TR L] -1
NN _GX ANTIALIASE NOT USED T F AT AL S S
NN_GX ANTIALIASE 2x1 2x1 7 F AV T ATHRE 2 fiz i
NN _GX ANTIALIASE 2x2 2x2 T F TAVT A THAE 2 fi% 2 i
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VEIIp \ZBAA—VEIRET DL MO 7 )y T2 AT DIESPEHRELET, GL_TRUE (F72i3 0 LA
) 25 ELTB B IT7 Yy 7T, GL_FALSE (F/213 0 ) 48 ELIHE 137y 7 M ThhEt A,

blocksize \ZIX M5k TEAA— DT a7 A X% 8 F7-1% 32 THRELET,

&’ 4-24. nngxAddB2L TransferCommand() MERKTEITS5—

Is5— BE
GL_ERROR_807C_DMP f;%g;;?;ﬁu 20 DaA<wURYRNE AR RLTWS, 3o~ R AROF 22—

GL_ERROR 807D DMP srcaddr £ dstaddr 75 16 /SART FA AR TIEZR

GL _ERROR 807E DMP | blocksizell 8 Fi=lX 32 LIS DEAEIREL TV D

GL_ERROR_807F DMP aamode (IR IERMEZAEEL TWD

GL _ERROR 8080 DMP srcformat BEW dstformat IIRERBEEFEL TS

GL _ERROR 8081 DMP srcformat DY VNP ARXLY dstformat DET R/ A XD KEN

srcwidth, srcheight, dstwidth, dstheight DVWT NNIARIE/MMEEREL

[

GL_ERROR_ 8082 DMP

iﬁ%ﬁ‘ﬁ%%—?ﬁﬁi%fn%%—“fi@ MR EITRmSOE T R HNREDIO R EE

GL_ERROR 8083 DMP

GL_ERROR 80B7_ DMP HRIETEA A=V OIE EIXE SO 7 VISR IMEAR OB E R E L2

H
GL_ERROR_80B8_DMP | HAIEJEA A=V DIREITE SO 7 /VEI iR/ MEARM O EZ 4R E L7

4117 YT AA—=Hh DT AV I A= ADEHREEEIT R DEMN

nngxAddL2BTransferCommand () OFFRNHL T, V=T A A=V 2T 0y /A A—VIZEL TRk a1 Toa~ 0 Rz
<~ RUAMZBMENFE T, nngxTransferLinearImage () ThIREEDIEEENIREESNTOET A, OB, b
B RE A 1R HE L F97, F7-. 3D < FOREa < REBIET, 55 /=2 ha~v L ROREIBINT 5 878 8
OET,

O—K 4-23. Y=F A A= HhidT AV I A A= AN ERERE AT R EBINT 58

void nngxAddL2BTransferCommand (
const GLvoid* srcaddr, GLvoid* dstaddr,

GLsizei width, GLsizei height, GLenum format, GLsizei blocksize);

srcaddr \ZIFHREIL (V=T A A=) DT RV AR ELET, dstaddr [ITHEEL (T Ry IA A=) DT RLAEIRE
L9, srcaddr & dstaddr X, EHiT 16 SART TAANTRIT UV ER A,

width & height |2, TNEIRE LB L ORI DA A—V DIELESEE 7 BV CIRELE T, (AT DlEL &
S, BRRE TSR RESE CRIL TR IEARG T, 128 LLE D7y 744X (8 £/ 32) DfFK CRTIZRnER A, &
BIT, IR EAA—T DO TR A XN 24 bit DHFAIL, Ty TP A XM 8 ThHoTh, A AV DIEIL 32 DfEE T2
FIUEROER A, width F2018 height 12 0 BIEESNTWDE, a<UNiTBMsSnER A,

format |THEENDA A=V DY I VNV T =<y M ELET, f8E TR 7L 7 +— vy M
nngxAddB2LTransferCommand () ERIUTY (F 4-22), BRiEISLLHEEE DA A—VITRCE BNV T +—< v N TS
TUTTRVFER A, 72771, 24 bit DT —=v:DFE N—RU T (25D 24 bit 235 24 bit ~DEEEN TR —RIHL TR
W2 | BRRTEA AU 32 bit DT A=<y NCRITFIUTIRVEE Ay ZOWE | BRILT —F D 4 NAPTLITRAID 1
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NANPEIFETON TIRESNET,

blocksize \ITEBTARA— DT a7 A X% 8 Fi21L 32 HIEELET,

& 4-25. nngxAddL2BTransferCommand() AR $ 5T 55—

I>— [RE

GL_ERROR_806F DMP aﬂgzﬁg;?ﬁ% 20 DA RYAN/SA U RLTWD, Foida~v R ADOF 2 —

GL_ERROR 8070 DMP srcaddr F121% dstaddr 13 16 SARNT FA A NTIEZ2N

GL_ERROR 8071 DMP blocksizelZ 8 £721% 32 LIS OMEEFREL TV

GL_ERROR_ 8072 DMP width, height DWT IO IEIREEFEE LT

GL_ERROR_ 8073 DMP format \ARIERMEAFREL TOD

4.1.18. Ty A A —TERka< > RMEMN

nngxAddBlockImageCopyCommand () DFERHL T, 70y / A A=Y OMREE[TIT~Y L RPN~ RUAMIBIIE
AET, BMENLTVURIZED, HIEESNTZL oA — Ny T 7R T I AF ¥ [ COEBR O —%ATHIENTEET, 5k
FARERX TP AR DMEFGE LT HREEATOITZD | B TTAA—T O EIRA IV I LIZY | IR SEA A= DSy
FEIKIZIIOIAATZDT DN TEET, ZOBIIT 0y 74—~y hNDOA A=V E Rk T 52 R BHEL TWET
M, T A=<y DEBREATOIRN D | FFET —F DEERIFIH T 228N TEET,

3—K 4-24. TOYHA A—TEREAT U RE BT SR8

void nngxAddBlockImageCopyCommand (
const GLvoid* srcaddr, GLsizei srcunit, GLsizei srcinterval,
GLvoid* dstaddr, GLsizei dstunit, GLsizei dstinterval,

GLsizel totalsize);

srcaddr \ITEEETCDOBIIET RLAZRIEELET, dstaddr \[ZITEELEEDBIET RLAZRIEELET, srcaddr &
dstaddrd, EBIZ 16 SANT TAANCRF IRV ET A,

totalsize \FHREEITIVARDEFHENANELL TR ELET, totalsizeld 16 O TRITIUIZRVER A,

srcunit & srcinterval IZIE, ENENHRE LD FIAFIAIBAL YA RERR S T YA RE NSANBALTHELET,
srcunit NADT —HEEKL srcinterval NAMDFIIAIT RUADAF 7 INAE HIHIRATOIL, B5ESh
TV AR totalsize \ZELTCEEITIENK T LET, srcinterval 120 ZIEELIZGAEAFY S I3 Toh T,
totalsize NANDBGIEIKDFARIABL DI TONDI LIV ET, srcinterval IZ 0 USNETRELI-GA IXHEAA
FrE AR T HAFIR T T8 | BRIETOA A=V ORI A I L TR 22 M TEET,

dstunit t dstinterval |3, TNEIEREEDEZIAL BN AXEARy TP A XE AN THRELET,
dstunit WANDT —HEZARE, dstinterval SANDEZABRT RUADAK T IS AR ATON, #51%
SNV AR totalsize (GELT-EXITIRENK T LET, dstinterval IZ 0 ZIELZGAE AT Y13 ThI
T\ totalsize NAMDEGFAIKOEZALIMTONDILILRVET, dstinterval |20 USNERELIZGAITEE
IATRERK T EARDIR T 120D | HRIE A A— T DI TEIRIIA A=V Z LD AT O RIEIEEATIZE N TEET,
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4-3. TOyH A *r—JERE D HI

srcunit  srcinterval

srcaddr 1 2 3 4

dstaddr 1 2 3 4

dstunit dstinterval

srcunit. srcinterval, dstunit. dstinterval I% 16 OfEETRITIERVER A, F72. 0x100000 LA EOfES
ADMEITHRETDZENTEER A,

HEEHE B2 E DT T A A— Dk T ABRIT, BREA A= DIEEET R LR ($53%6 7T SH52425) AN HifL 07 | (OpenGL
ES TIHAEF) THHERL, 7y I A X 8 D74 —<vhTHIUL 8X8 B/ DT ay /AL TT —FNEEIIL T
HRIREITERL T BIBEREL TTEEW, 7Ty I 74—y hOFERINC DWW T, [7.10. PICA RAT7 47 74—~k
1B TEEN,

& 4-26. nngxAddBlocklmageCopyCommand() MERTHIT5—

Io— [RE

GL_ERROR 8074 DMP E;ﬂg;?&% 0 DAV RYANESARLTWD, Foida~v R ZARDF 2 —

GL_ERROR 8075 DMP srcaddr F121% dstaddr H 16 SART FA AT

GL _ERROR 8076 DMP totalsize I’ 16 DFEETIT/ARN

GL ERROR 8077 DMP srcunit, srcinterval, dstunit, dstinterval DT NN IEREE FE
— — — EL

4.1.19. A=Y D4)LARURDE

nngxAddMemoryFillCommand () OFFORNHL T, FEELIZEKE R E LT — ¥ CTHH D (740 T5) a~v Ko~
URUANMTEBMSNET, ZOR CBIMSNDa~ U RiX, HT7— T 7T T AN T 5 (AT UV AN T 7)) 70T
HYETREIERLET, glClear () THRIKOMREZFEMLL TOET R, ZOBEIT, JVILAZ#EREE UL £
o WSZLTZ/RTA—=BZDIRENFIEETR 2 DOF YU RN EICIY, S ARD IS 2 SOMEIEERIRHZ U7 $ 52N
TEET,

O—F 4-25. A& 24)LaATUREEINT %

void nngxAddMemoryFillCommand (

GLvoid* startaddr0, GLsizei size(O, GLuint dataO, GLsizei widthO,

GLvoid* startaddrl, GLsizei sizel, GLuint datal, GLsizei widthl);
startaddr0, sizel, datal, width0 3T ¥ )V 0 DFXJE, startaddrl, sizel, datal, widthl INF ¥ 3%
1 DBRTETT, FrorFb 0 LF v R 1 ICED AT T AVIRRIRHZETSNNET, D720, FrorFb 0 LF v
Fob | CHRESEERER D58, &5 bOR RIS A OMERETT,

startaddr0t startaddrl \ZIXHEKOGCIAT RUVAZIRELET, TRLVRAIL 16 NARTTA A NTRITUIEZR0EE
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ho TRUVRIZ 0 ZFEELIZS AN, TOF Yo AN EEHLER A, startaddroll 0 8 ELIZA . sizel, datald
widthO0 DIBTEZETHTTI—13TF =vIE3NFR A, startaddri \Z 0 Z¥RELT-IGE . sizel, datal, widthl
DRTEICETAZ T — 3T =7 i3S NFE A,

size0t sizel \ZITFEIKDOYARENANBALTIRELET, VA XL 16 DEETRITIULRDER A,
datal & datal \IZTANINE—0DF —Z2EaELET, AT EEINT-T — 220 IR U ES L ET,

widthOl widthl \TIET 4N — DOy MEF IS ELET, FEERRERE Y MEI 16, 24, 32 OWT T, 16 &
FBELEEAIE, T—X2DE v [15: 0 ] 25T 16 bit AL THOLNET, 24 ZFELIZEAIL. T —XDE vk [ 23
: 0] &ffi~>C 24 bit AL THIOLNET, 32 ZELTHEAIX. 7 —FOE Y [31: 0] 2fi~>7T 32 bit HALTHHLN
iﬁ—o

THRIT VLA =Ny T DT A=Y MIIDT AN = DI E (C Y ME, &K 0E) 2 EEDT=bDTT,

£ 4-21. LOF—1\YITPDIA—IYMZE BT I IE—

L=\ IT7DIA—ITVh EvhME R/D G/S B A
[31:24] [23:16] [15:8] [7:0]
GL_RGBA8_OES 32 0 ~ 255 0 ~ 255 0 ~ 255 0 ~ 255
[23:16] [15:8] [7:0] _
GL_RGB8_OES 24 0 ~ 255 0 ~ 255 0 ~ 255
[15:12] [11:8] [7:4] [3:0]
GL_RGBA4 16 0~ 15 0~ 15 0~ 15 0~ 15
[15:11] [10:6] [5:1] [0:0]
GL_RGBS5_Al 16 0~ 31 0~ 31 0~ 31 0~ 1
[15:111] [10:5] [4:0] _
GL_RGB565 16 T 0~ &3 0~ 3
GL_DEPTH24 STENCIL8 EXT 32 [23:0] [31:24] - -
GL_DEPTH COMPONENT24 OES 24 [23:0] - - -
GL_DEPTH COMPONENT16 16 [15:0] - - -
& 4-28. nngxAddMemoryFillCommand() M4ER T 5TS5—
5— 0
F T2 INGIN 0 Da<w  RUARNE AL RL TN, Foida~v R ARDF 2 —

GL_ERROR 8078 DMP \Z 7 XA

GL_ERROR 8079 DMP startaddr0 FI-213% startaddri I3 16 NARNTTA A NTIERWD

GL_ERROR_807A DMP size0 121 sizel B 16 OfEE T

GL_ERROR_807B_DMP width0 FI2lE widthl \CREREEEELR

4.1.20. 3D AT UERINYIFDRA 2T E)

nngxMoveCommandbufferPointer () PFFUHL T, BITENAL RSN TWDI<w L RURRD 3D v Ry 77D
AL H (3D av U ROEITAE) 2 BESELIENTEET,
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O—FK 4-26. 3D ARURN\YIFDRA 2B EISE SR

void nngxMoveCommandbufferPointer (GLint offset);
offset \IIRALFOBEEEZ NI THRELET,

ARURYARB AL RENTORWEE R, RAL N 3D A~ Ry 7 7 OFBSMIBEIL TLEI S AT
GL_ERROR_8061 DMP DTT—ZEmMLET,

41.21. v 7avTUR0EM

nngxAddJumpCommand () OFFOHL T, FEESINZMEIKIZHD 3D a~v  REEITTHUv T a~w R, BIEAA
RFENTWEIS U RYAMIBIENE T, Vv T a<v  REFIHTLE, B0IARERAESEHLRL, Bloa< RUAR
T CEITTHIENTEET,

ZOBHUL PICA LY AZ D~ RNy 7 7 FATL VAL R L THET, Ty 0 OREFHLTHET DT, 2

DDOLYAZ (0x0238 & 0x023A) DNE BB D FATRACEE MR bNET, BIFEOFEMIZ OV TR, 13DS F'mr I3y
T2=aT IV - T5T 407 AR D Ta< o Ry 7 7 F4TL 2% (050238 ~ 0x023D) | &M< Ry 77 D52
1TIEB LTI,

a—F 4-27. Ox> AT REBNT 2%
void nngxAddJumpCommand (const GLvoid* bufferaddr, GLsizei buffersize);

bufferaddr & buffersize L, FilF TEITESNDIV U R Ry T 7 DT RLARENRY 77DV AXEFEELET,
bufferaddr & buffersizeld, EHIT 16 DEE THLILERHNET,

DI (bufferaddr & buffersize THRIESNTZa~ U RIAR) O~ Ry 77 ORNEFIL, BUEAARENT
WA RYARDIw U R ARy T 7 ICat —SNFEE A, Prr 7 av Nida<w Ry 7y OFEIT TRV AR ETL, Pv
TROaA< R ARy T 7 HEERITLET, TOTD, Vv TROBIROX vy 2T Ty a8 TWAILET 7 ) r—
Tar TRFELZR TR0 R A,

DX TR TCRIZICFETINDAY R, KEWav R (nngxSplitDrawCmdlist () TBMENDXKYWa~ Rk
EVVAE~DEZIAH A UR) TRITFIZRVET e RPN~ RORDVIZT v T av U R TUY L T A#0IRTZ
ENTEET, 72720, Vv T EBOIRUIZS AT, G EITENDT U Ry 7 7 DR BIZKEDa< RO EET
7

ZOREIL, 3D FEfTav  ROavw R ARNBIILE T, nngxFlush3DCommand () 72E Ta~<I Ry 7737
Ty a S EAITEOH L THERAYRV 2, GLERROR 809A DMP DE7—WERINET, 77y aShicl
HBDaA< Ry 771 3D A< REBIIT 561X nngxAdd3DCommand () ZFFONHL TLZEY,

& 4-29. nngxAddJumpCommand() AR T EITS5—

Is5— REHE

GL_ERROR 8096 DMP FT VIR 0 DAZ U RYANEASARLTNS

GL_ERROR 8097 DMP buffersize ™ 0 LL'F

G, ERROR 8098 DMP | buffersize IS 16 OfFETIE/R

GL_ERROR 8099 DMP bufferaddr % 16 OEETIER N

GL_ERROR 809A DMP BUEASA L REN TSI RURNDIY U R Ry T 7N T T a ST E

GL_ERROR_809B DMP | ZOBETEMINDGA VLRI TAMNIL > THa—03h 5115
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GL_ERROR_809C_DMP OB TIBMENSA= U RICE>Ta~wr Ry 77 i o5

4.1.22. YT )L—FavRMEMN

nngxAddSubroutineCommand () OFFIHL T, FEESNIZMHEIKICHD 3D a~ L REFEITTHUvr Tav i ReEvy
VT TEDAT U RN T FIZRHTZD DT R A MR ERA DI~ R, BEASA VU REN TWEa~v  RYANMIBINELE
T, BTN —Fraw o RERI AT HE, E0iALERESEEZLRL, BlOa<  RUARN YT —F L DIHIETTH
TENTEET,

ZOBHIT PICA LY AX DA~ RNy 7 7 FATL VA EF AL COET, TRTOF v V&AL THET DT, 4
DDV AK (0x0238 ~ 0x023B) DINEMBIEE D FATRHCEEHZ DvE T, BEDFZEMIC OV T, 13DS 7ur o3
Jw=aT I = 5T 4o I AS R D<Ky 7 7 E4TL 24 (0x0238 ~ 0x023D) | ET[RL <2 R 37 7DD
RUSET) 22U TIZE N,

a—F 4-28. YJ )L—F O REEMT 5%
void nngxAddSubroutineCommand (const GLvoid* bufferaddr, GLsizei buffersize);

bufferaddr & buffersize L, FilF TEITESNDTV U R Ry T 7 DT RLARE N 77DV AXEFEELET,
bufferaddr & buffersizeld, EHIT 16 DEE THLILERHNET,

Ux T (bufferaddr & buffersize THEINIZa~URIARN) Oa~v Ry 7 7ONET, BUEASARENT
WA RYARD AU RNy 77 ICat —SNER A, v 7 a<w o RiEa<vr RNy 77D EIT TRV AEZEE L, Vv
TRDAT RN T R EEFITLET, 20720, Pr T EOEIRDOX v a NI Ty a & TNBIEE T Y —
Tar TRIELZR TR0 R A,

T T avoRET v 0 TEITSN, JIEOASU RNy T 7IZR LI U RIETF v b 1 TEITESNET, 207
W, Dl TR TRBICIFITENDGITZURIETF v 3k 1 OFvra< R (a< Ry 7 734TL U AF 0x023D ~Di
XAB A< UR) TRITNITRVEE A, RDVICD Y Fa<w R THIDa~< Ry 77~ Dy P A28 TEET AN,
xR T DT 3L 0 TRIFIUIRS T | RAEHNCETISNDTV Ry T 7 DRBITT v 1L 1 OF
Iaw  RPBETT, 2, ZOBRTTF Y30 1 OFRLARE (00239, 0x023B) ZEX iz 2N TLEEN, 20
BABIMTDDITT L T A< R (Fro g 0) E7RUARE (Fr 2L 1) T, Troal 1 OFyrav R8T
N—F NTOYx T av REIT 7V r—a NEE LT IE RV EE A,

ZOBHKIE, 3D EfTav L ROav R ANABIILEE A, ZOBBEMFRH LS ELEHT T~ REEREL,
nngxFlush3DCommand () 72ETAVLU RNy T 72 7T 2L TPLEITLTLIEEN, I~ Ry T 737 Ty as
NAHET, ZOBEDBINTEF v RL 1 DY AR EL VAL (0x023B) ~DEZA FN AL RME T DORETTD
T, aAvU RNy T 75T Ty 2T BRI — LI NEE A AL L& OEEIX A ETT,

3 4-30. nngxAddSubroutineCommand() B’ 4K T BT 5—

Io— [RE

GL_ERROR 809D DMP FT TPV MED 0 DATURY AN S RL TN

GL_ERROR 809E_DMP buffersize 7 0 LAT

GL_ERROR_809F DMP buffersize IS 16 DEFTIER N

GL_ERROR 80AQ DMP bufferaddr I 16 OfFHECCIEARN

GL_ERROR 80Al DMP OB TIBMENS v RICE s Ta~wr Ry T 7 bS5
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42. aTR)HIRMDIEE

A RYAMNIF 2 — A 7 ENDHAT U R ZZNIT LT DOa~< U RRHY £,

DMA E5iEa< R

AL AFYDNEG VRAM <D T I AT A A—URRTH S/ 7 7D DMA BREE 79~ R T9,

glTexImage2D () REDT VAT Y HEIMERS° glBufferData () 7REDHR Y 7 7R T a— 1 7S E
7

3D EfFavUKR
3D I RNy TFIZERBEIN TS 3D a~<w L Fa, a<wrReyh 1 D5 E795a<0RTT,

glClear () X glTexImage2D () REDMENHL TNy 7 7Hi AR T O 3D a~<w RNEXIAEN, FEL TV

3D I~ KRRy T 7% 1 OO 3D Ffra~vr ReEL THa—A 7 3nET,

nngxSplitDrawCmdlist () (ZEV AEEDXAIL T T 3D EITavr ReEXa— A 7 SHH2ELTEET,

AEYIq)ATUR
GPU OAEV 7 (LESBEIZ L > T, VRAM _FICHEREN COWBFEIATE E L= T — 22— ToV 7§ 5a< R T,

LB — Ry 7 7RG EL, glClear () ZFFOHLIZEXICF 2— A0 7 ENET, glClear () DFEITITIE. AEV T4V
PIAMZH 3D o< ROFEITHRMELIRVET, OFD glClear () ZFOH T L, 3D a~< RNy 772 glClear () A
RO T FRRPIABIET O 3D a~w U RINEZIAEN, 3D FITa~v U REARY T L a~w  REHT Cra—( 7S E
7,

RAMEZEITUF
GPU DRARNT 4 /VAREREIZE ST, PICA 7yl 74—y N CHlEN A A— % LCD BatriAD DI =T T4 —~
MIE#T D~ R T,

nngxTransferRenderImage () ZFFONHL72EEIZHF2— A7 SN ET, nngxSplitDrawCmdlist () ZHFHIIC
FEOMELC 3D s RNy 7 7 DRt RIAREAE T SETWRITIUE, Sy 7 73t AR T a~v U ROEEAZL 3D FAT
AU ROFa— AT DHE, ZOAZ U RPFa— AL TENDLIEITRVET,

LA —THORF Ao R
GPU OHEWFERET I AT v A A=V L TAENI AL —F5a~v U R TT,
glCopyTexImage2D () F/old glCopyTexSubImage2D () MR LIZEXICFa—A 7 ENET,

nngxSplitDrawCmdlist () ZHANIFFOHLT 3D 2w Ry T 7 DFEAIABREE T SHETWORITIE, Sy 775
HIATHE T A~ ROEEIARL 3D FATAV U ROF2—AL 7 Db bil, ZOAV U RRFa— AL 7 INHTEITRVE
‘a—o

43.3D aARVRINYIFDINTA—T U RERBEILTHFEE

3D AR URNAY T FATRED R T p—~ U R it T 5 FiEA AL £,

43.1. PRLREH A XIZ&BA—FEEDEIL

3D AV RNy T 7 DT RUALFAZN, FATRE O —RNHE BT L2581V ET,

3D a< R T 7 OFEITHIEILE, a~v LRI ANIF 2— A7 &N 3D EfTa~v U R TOHETE, a~v Ry Ty

EXREHRASH 63 / 220



3DS

3DS A4S SIT =TI - FS5T499 AE KRR

FATLVAZ COENTO 2 HEDSHIET,

3D EfT7a<rRIZIVEITEINDHSHETE, nngxFlush3DCommand () =° nngxSplitDrawCmdlist () CTREIWa<y
RANBIIESNTZEZ DT RL NG, IRIZK B2 < RRBEMESNAETOIARIIVEELZITET, 3D 2w My
TAICERBT O 3D 2w ROTRL AL, nngxGetCmdlistParameteri () D pname Il

NN GX CMDLIST CURRENT BUFADDR %L CHUfF T&E1,

s

v RNy T 7 EATL DAZIZIN FETEND A 1L, nngxAddJumpCommand () TEBMENLT< Ry 77D T KL
ALY AR nngxAddSubroutineCommand () CEMEINDY T N —F L L TOIAI RNy 77 BIRY 7 L—F
IPHRERH L IR TZDICEI TENET~v U Ry T 7 DT RV AL A XKL ST ET,

3D IR T DT RLAN 128 /SANT TA A MO G AR 256 /NANHEAL (256 /3A 1, 512 73A |, 768 /A

7o) MBI TR R E 3 M B D AT REME N B F T,

3D I~ RN T DT RUANR 128 SANT TAARNTIIRWGA . BRID 128 SANTTAARDTRL A5 3D a2+

VR T DRIHETOTARD 256 NANBAL THLLG A ITEE N\ LT 5 REEMERHVET, HilZ X 3D w2 Ry
T7DT RLAEY A ZXNZF I 0x20000010 & 0x1F0 72723854, ERTD 128 SART IAA O T RL AL 0x10 720
FR/TD 0x20000000 T, ZFINHHKEFETIL 0x1F0 + 0x10 T 0x200 L7220, 256 SAREI THLHEEZE T,

GPU 33 FOFLHICEY, 3D o~ Ry T7 7D T RLREY A RIE LR O LN H E403, MM 3D =2
~URONBENFDPDOET 2— VD AR T 7B AOFERE LD RERIENELNLWIGEERHET,

432 YT I —FURITOHMA

3D a< R T 7DV TN —F ETER AT DL T, T p—< AN BT D AREE RS E T,

4321. =&

3D ARURANY Ty DY TN —F L FTLL, av RNy T 7 FATL ARG B LI FATHIETT, 3D a~vu e —f&
D 3D ARy T ITHEHIL CTEIT T2l H O FIELILRRD | BIOBITEML Thora~v L Ry T raa~v Ry
T7DT RUAT Y THEREA - T CRITSE D THE T, 3D A~V Ry 77 DT RV AZRFEDT KL AT v
TR, DT RD 3D av RNy T EFATUIHE, VX T IR LV RIEIEITI NG, O FEEa RN
RyTT DY T N—F L FATEET,

AR T DY T N—F U FATEATITZD D BRI FIRICOWTE, 14.1.22. Y7 Vv —Fra<wROEM | BX
WM3DS Ful I V<w=aT )V - F57 497 AR D Ta<2 RNy 7 7 FTL U A& (00238 ~ 0x023D) |5 BB L
TLIZEW,

4322 BIE~DEE
v R T 7T N —F AL CEITT DL, UF DAYy MR £,

® V7 L —F o fbENT-a~w R Ry T 7 ~DV v T a<w R E RN 5721 T, 3D a<w  Roar — |k
273 CPU A B CE £ 4, oF0, BT —T L 0OF —4Rr =2—F 70/ T 00u—Ra b HERBRETA XN
K& BHBICRENMTONANILTHRAEFELET,

® Y7 L —F AN ENT-A~V L RN TAIHL D 3D A< Ry 77 ~abt™ —SN T GPU b EESRBENST-
B, IRy T ORI AREMNTHZENTEET,

® T L —F UALENTa U RNy T 7 & VRAM IZEIAT AUE, GPU M Ha~< RNy T 7~ T 7 BRANBAL L AEY
(TAAAZAENIZEARTEHITRDET, TOTD, AL RNy T 7 ~D ATV T 7 EANR ML F 7 E72o5TODY;
AT VAT LAEERONBEE O EARIFFCEET,

— 7 AT OT A MY ET,

® U T av NI RV ADIEZ T ARV T I BADA — /=~y RRRBAELET, D7D BT L —F
(L DRLEE A/ NS U CTHBITIFON 3 197 3245 TIX, GPU OAFEEEDME T § 2 W REMERHV E T,
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BTN —F AT LD EE DT ARV T 7B AD BB R EICELAESND-0 | EBOT FVr— a0 FEEIC
TRAKAFLET,

4.3.2.3. WWMIBART
v RNy T DT IR AREIIA AT (T34 ZAEY) LD VRAM OB TT O T, 7 v—F o Afb&ni-a~
VR T 71 VRAM ITHEAN T D2 HEREL 77,

DT aw RICEB Y TN —F A EN T U R Ry T D FELT TIIARI T VB AD G — R —~y R AL E9 A3,
FEATT 23~ Ry 7708 VRAM IS CTODIE AT A — /S =~y RISV E T,

O Ry 7 7% VRAM TN BI21E, T34 AAEY FICERLTZHEIZ, nngxAddVramDmaCommand () ZF]HL
T VRAM |2 DMA %2 MENHYET, VRAM ~0 DMA BEEIZ-DOWTILT4.1.13. DMA fm%ka~ U ROB | 2%
ML TLEEN,

4.3.24. RITRBLT7 VCRBBD/NFTVR
YT N —F AbENTZa~ R Ry 7 7 ONEICE > Tt RNV Ry 7 ERDAEEN 3D o~ RO T 7w AQLBLL S21TALERL
DO TEEIT5E808HVET,

3D I RN TAZFGA Y=g T a— LV PUBDEY 2— L (FAZFTA P =gl T 2a— Va2 ETe) DL AFT A
~URTHLEE . 1O 3D a~ U REMLEET DD 2 YA 70 DHizh | RITMBRO L E AR ELARDE T, 3D o~y
RS =A< R TSN TODI AL, 77 B ALBIZH T 5 I TABO L IS HICKELARDET, 2D k5785
G FEATLBERR ML Ry 7 L7220 F T N —F ACTRAETDAE)T 7 EAD LB A NSRS D LR ET,

3D AVURN, TAITGA L= a B a— VIVHIDEY 2— )V (FARITA B = a BV a— N EEERN) DL UAYT
AP~ R THLLE . 1 HO 3D I~ RELBETDDIZ 1 T ATNADNDHT280, JiHE LS FEITUBLOD LA/ NS

T, ZOBE . T BERENR L R0 21270003 BT —F AL TR AT DIATY T 7B AD UL AR EIRD
IRT F = VAL TR ET,

BT a— VOB BIURIZOWNTIE2.2. LU XV ST FAL | BB B TLIEEN,
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~ g O P —
5. rx—ATJRAUS A
3DS TD 3D I TT7 40 I AF, ¥ =—F T aT TR LD CT T I AT ADIIAT T T IAS AR AR TIRTTT 40
AT 2 NEfll T AZENTEET,
3DS DY =—F Tl T NIIL, THREE, DA AN AR, 7T 7 A ML 3 FENSFELET,

ZOW, THRAH DY =—2 77T 5 (LI, TEEY = —2) 23— =N 70l I3 7 LA oL 0% 4528
NTEET,

UAANER DY == T a s T (LI, A AN = —4) 1L SDK TIREEEN TR, ENHDTUF AN e —4 LTH i
V= EV I LUTHERTAIENTEET,

TIGTANMVRD Y = — 2T 5 (LU, 757 AN 2= NI a5 7T AT TEER A, 757 A MLE

WXEE DA T TAL TREEINTOETH, FRI=T 43— AL HIE A TTRE T, LA, 207 T 7 A MLERD XA

FIA TP RIST AR o= — 2 T T0E BRI ST AN —E LR LT,

51. xz—5 DERK

=P —NER A RERY ==& T T NITE R = —F DB T, TP+ 5—HE DO FHix1E OpenGL ES 2.0
DRI TOETN, WL OMDOBEREIT R —bENTOEE A,

L x—Z 7T T NI PICA VI 7 4o A7 MA DT v FVEE TR LET, 77V r—al Ny =—F 7l I0%
RT3, EHOT v 7 ZEV U BT TERSN I ATV —RL, 74y F Ll iid7avEd A, OpenGL
ES 2.0 OfARIZH D, glShaderSource () BE glCompileShader () I1XFEESNTHERA,

TS ==X DIER T IEICOWTE, 18, THR Y =—# | BIWTEHE Y =—F VI 7L A~ =a T )V | 25 R KEE
A%
52. x—4MO—FK

(5.1 2 =—F DR THR NI, == A T U T LI ATV T =2 n— R ThoT 2y F LTI £
hvo ¥3, glCreateShader () CY=—# A7 V=M /ERRLET,

O—FK 5-1. glCreateShader() M EZE

GLuint glCreateShader (GLenum type) ;

=R 5y =—F 7 nr T LOMERNICLST type (TETHENPEDVET, THRITTZ A by =—F 1 IEEFZEDOTD
0= OBENDYEE A,

% 5-1. x—5 AT/ DFER

type EREhdFTOxIk
GL VERTEX SHADER A=Y= PER LT TE Ry = —F DA T V=
GL_GEOMETRY SHADER DMP SDK MEMT DA AN = —F HOA TV =/

Yx—E s T DA F Ve AEY EIZa—RL, glShaderBinary () C GPU LBEfTITE T,
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O—K 5-2. giShaderBinary() DB &

void glShaderBinary(GLint n, const GLuint* shaders, GLenum binaryformat,
const void* binary, GLint length);
shaders \ZI3T =—F A7V = OWA, n \ZIFESNOEFZL LN ENELET, TR T FLY BT TERS
NI FVDHE—RTHIENTEET DT, binaryformat |ZI% GL_PLATFORM BINARY DMP ZJELFET,
binary \ Iy =—F 70l T b0/ FVea—R LT RVA, length \IFD A MNEEENEELET,

B—RENTe = —F T 0T T NIV T ESNNAC BN EEA T D E T, BN OER BB IR E S & =—
BAT V= OFERNE, Vo AR 2~y T 77 AV TR T 2ZENTEET, FELIRTHA Y =—F VT 7L 2%
=27 NV EB LTS,

53. x—S DT RYF

O—REN-=—F T s T rET IV r—ar TR T AIZIE, glCreateProgram () CTEMRLIZT BT L4~
VNI == F IO T L ET Ry T L, TS TEE T e eV VS ERT IR ER A,

O—F 5-3. gICreateProgram() M &
GLuint glCreateProgram(void) ;

OpenGL ES 2.0 L1380, 70l FhF T P2 /MNIL = —FF 7 V=7 eI3MIL LIz 13 By DL RZERIZE > T)VE
T, FD7d, FIFRFIZER TEADIE 8191 HETTT N, ARFADT BT TEA TV x/Me glDeleteProgram ()
THEFEL GBI EAR T 22ENTEHINNRDET,

TR TEE T VI NI == 7T T KT 2y F T HIZIE glattachShader () ZEHLET,

O—K 5-4. glAttachShader() D B2

void glAttachShader (GLuint program, GLuint shader) ;
program|ZlL glCreateProgram () DEVEE ., shader \ZIFy = —F 47 VI e ELET,
TR 2= H VA AN = —Z I —R LI A FUDST Xy F LELR, B—R T BUNEDRN-7=FRT T A
Y= —4X|X, shader |\ GL_DMP_FRAGMENT SHADER DMP %L CT7¥vFLET,
1 OO TTEA TV INUL, EEY =—HF DA AN ==& FRITTT AN 2= F T 1 DT o7 Xy
FITHIEMTEET, DFY, RA VI 2= (A AN = —F) T X F LTI TIA v =—HF (A AN
=) BT AT LI AR, TA e — IR ET,

TRTTEE TN 7 E®DHITIE gllinkProgram () ZEHLET,

3—F 5-5. glLinkProgram() O fE %
void glLinkProgram (GLuint program) ;
BEOT T ILF T2 I NV T DN TEET, 122U U IENTeT R T T84T V=M
glAttachShader () THDOY =—F 70l T 0% T o F LIZEA1E, % glLlinkProgram () TV 74T H0LERD
DET HRY 2= F LA ANV 2= THAT o227 4 — LD RFHN 2048 2R DT 0T T LA T V=7 DOV 7
IR ET,
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54. x—45 DEMA

Vo rE&NTey =—Z 70T e 3D MBRD/SA T T AT AT 5I121% glUseProgram () AL ET,

3—F 5-6. glUseProgram() M &%

void glUseProgram(GLuint program) ;
ZOBBICED, V7S TV DY = =4 T a s T E DIV TEM T 22N TEET,

OpenGL TlIv=—4 7"/ T LD EY%M% glvalidateProgram () CHERTHIENTEXELTZA, 3DS TIiLBE%%
FEMH L THIMbITOERE A

O—K 5-7. glValidateProgram() O 5E &

void glValidateProgram(GLuint program) ;

55. o x—HFDTHYF

RENpol-y = —HF 0T A% glDetachShader () TT Xy FTHIENTEET,

O—K 5-8. gIDetachShader() M E#%

void glDetachShader (GLuint program, GLuint shader) ;

5.6. x—45 DR

RE gl =—H AT VNI glDeleteShader () THEETAZENTEET,

3—F 5-9. glDeleteShader() D EE

void glDeleteShader (GLuint shader) ;

5. Vx—4 ~DRLEht

BN BN DHTE R NTA=ZORIFIRE | ¥ == BET DRI T 0T LA TP/ b ey == F T P I MRS
HIWEDE TR HZLNTEET,

5.7.1. AXh- R DHIE

TR TIE T xRV =LA T V2 VNN THDHNEINE glIsProgram() & glIsShader () CTHIWAD
WHIENTEET,

a—F 5-10. gllsProgram(). gllsShader) O &%

GLboolean glIsProgram(GLuint program) ;
GLboolean glIsShader (GLuint shader) ;

ZNHOBEKIT, S CHENIZT 0l T LA T VI ey ==L A T P2 7N F I THIUE GL TRUE %, £ TR
¥ GL_FALSE #IRLET,
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5.7.2. PAYFENTWAL z— ATz OBE

TRTTEE TV INIT HEyFEIN TSy =—H AT VM glGetAttachedShaders () CTHSATHIENTEE
7

O—F 5-11. glGetAttachedShaders() D 5E &

void glGetAttachedShaders (GLuint program, GLsizei maxcount, GLsizei* count,
GLuint* shaders) ;
program CHRESNTZ T Ol T T VeI NIT HEyFINTNDY =2—LF T V2 ND—E% | shaders \ZHEESH
7B KA 37, maxcount \ 21X shaders \ZHEELTZESID YA X E4EE L CLIZEN, program (IR IE/EE
FELIS B R maxcount \CRADEARELTZSE1E GL_INVALID VALUE DT7—EMSIET,

count \FMEMLT=Y = —F 47 V=V bDOBDKEMMS NN E T, NULL 248 E LIS RIS E AR, 72y TS
TNWDY e —H AT V7 OHIT, %% glGetProgramiv () (& GL_ATTACHED SHADERS # L CRFONH 3 Z&
THRAETHIENTEET,

5.7.3. I\SA—SDEE

TaTIGEF T VxRN 2 F T2 I DIRTA—H % glGetProgramiv () & glGetShaderiv () THfFT5Z
ENTEET,

O—F 5-12. glGetProgramiv(). glGetShaderiv() @) &

void glGetProgramiv (GLuint program, GLenum pname, GLint* params) ;

void glGetShaderiv (GLuint shader, GLenum pname, GLint* params) ;

ZNHDOBEEIL pname \ZHRESNT/ITA—H GRS T BT A—FDIE% params (KL ET, pname \CARIE:
ERAEESNIZHATE GL_INVALID ENUM =7 —WERSIET, program BLD shader IZARERENEESL
7=%541% GL_INVALID VALUE T7—VERINET,

glGetProgramiv () @O pname \ZHRE AIBE/R/ ST A=K E params \TREANZIND/RTA—HE LI FITRLET,

5 5-2. glGetProgramiv() THETE Al REZR/ NS A—42 4 LB 5 (E

phame params [Z#EfiSh 5iE

R g
T2FAUX GL_FALSE 23K o HIBRFFHIRRE~E
GL_DELETE_STATUS T5HDIL, glUseProgram() TP DT IL4T V=7
IZXL T glDeleteProgram () ZFFONHL7-EETT,

glLinkProgram() CTTRITLF T IrDY L TIREEIL

GL_LINK_ STATUS TWDH7RBIE GLTRUE A3, £9TRIFHUT GL_FALSE 255N
WET,

GL_VALIDATE STATUS GL_LINK_STATUS ZHEELIHAELFRILTT,

GL_INFO LOG LENGTH WIZ 0 IS ET
T GLEF T INIT By FIN TS =—F AT VI

GL_ ATTACHED SHADERS @;ﬁﬁ‘*ﬁ;ﬁp‘]éhiﬁ—o

GL_ACTIVE ATTRIBUTES T 7T 47 RO TE S B OE ARSI ET,
TITA7IRBOTARIBIEDS D | b RV RTO ST ED AN

GL_ACTIVE ATTRIBUTE MAX LENGTH SNET T R (NULL) b & L E T
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GL_ACTIVE UNIFORMS TUT AT IRBDA=T — LOBIEMNSNET,
TITATREBOL=T 4 — 1D | Feb RO RO SCFHEN
GL_ACTIVE_UNIFORM _MAX_LENGTH WSIVET . SCPRICIEIR ST (NULL) b £ ET
glGetShaderiv () @ pname \ZFRERAIHE/R/ NTA—F 4 & params IS ND/STA—L %L TFIRLUET,
& 5-3. glGetShaderiv() THREAIREL/ \5A—4 4 LIS h A 1E
pname params |ZHE#ISN HIE
GL_SHADER_TYPE T — X OFERIAEHSINET,
RITHUE GL FALSE 734 o HIBRFFHARE~ER
GL_DELETE_STATUS DIx, 70T FGIFT I NCT H o F SN TNy = —F 4T
VI MIFL T glDeleteShader () ZMONHLIZEETT,
GL_COMPILE_STATUS 12 GL_FALSE DMEMSIVET,
GL_INFO LOG LENGTH HWIZ 0 BIEMSNET,
GL_SHADER SOURCE_LENGTH W20 BIEMSINET,
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6. IER/\YVT7

TER Y77 o3, THREEE, TER AT —, TIAT Y AR THRA Y T v I AR E BN T D307 7 CF, ZEOTE & Ff
DETNIREERTAR Y = — ST DA ITES Sy 7 724 L TIZEW, THE Ay 7 72 AUV 541% CPU
THEVLH (AR TLADI~EZ 728 MThiv, XT3 —< L ARF LR T8N 08H0E9,

6.1. AT H D ER;

N7 747V xJ e glGenBuffers () TAEKLET,

a—F 6-1. glGenBuffers() M7 &
void glGenBuffers (GLsizei n, GLuint* buffers);

nEDONN T F T2 I AR LT, buffers \ZFDLRT (T V=) BRAMLET,

6.2. 7T HrDIEE

Ny T 7F TV e AT DIE A N7 7 DFfSE% glBindBuffer () THEELET, ZOBBOEOH UL, %
FHTE Sy 7 7 ~OBIIFE ESNTZ Ny 7 747 V=V M LT Th DIl F9,

RN

3—F 6-2. gIBindBuffer() 0) & %%
void glBindBuffer (GLenum target, GLuint buffer);

target \ZIXTES Ny 7 7 OFEERELE T, burfer |ZlE glGenBuffers () THEMRLIE NNV T 747 V=V Nt E
LET, buffer TRAERDTT VI MaPRESIICG G, ZDOF T VI MDY T 74T 2 2 7 O A RH RIRFIZ
TonE7,

x 6-1. THR/\WIF7DIEH

target ICHEE Y BHIE RR/\YI7DIEHR
GL_ARRAY BUFFER THRJEER, TRR AT —  IERIeE Dy T 7
GL_ELEMENT ARRAY BUFFER glDrawElements () THEHT2A T v I AD Y77
GL_VERTEX_ STATE COLLECTION DMP HRAT—barrvar (16.6. [HRAT—bavriar |25 )
g
6.3. XV IT7DRER

glBufferData () Ty 7 7OEIKEMMAL, THAT —FEa—RLET,

a—F 6-3. gBufferData() ) E#H

void glBufferData (GLenum target, GLsizeiptr size, const void* data,

GLenum usage) ;
target \ZIETETHMEIX glBindBuffer () O target ERILTY (& 6-1),

datal size \IIHMTHIERT —HEZDYAXEPFELET, data il 0(NULL) 246 € LT- 5B 1T REIR O MR D 273

RN

EXREHRASH 71/ 220




3DS 3DS O SIHT=aTIL - TS5T49 0 AEKIR

TONET,

usage \ZIX GL_STATIC DRAW ZJEIRTIUIRVER A,

#RB: glBufferData() @ target \IHEPNIRT 77 % EEFICIET Z&C. GPU O T 7 RISk
RO IR AFEETHZENTEES, FEMICOWTI, [3DS FalI3u V' ~=aT )L - F57 1w
I AR [ A ARVICE N =T — 2D | 2B R L TLESND,

6.4. I\YIFDEZHZ

glBufferData () CHERLIZ Ny 77D 4% EEHZ D121 glBufferSubData () AL ET,

O—F 6-4. glBufferSubData() D 5E %

void glBufferSubData (GLenum target, GLintptr offset, GLsizeiptr size,

const void* data);

target \[THEETAMEIX glBindBuffer () @ target LRICTI (F 6-1),
offset \ITEZMZ DMy ~DA 7By MR ELET,

datal size |JFEZIALT —FLXDOYAREPELET,

6.5. 1INV IFPDIEE

RE /g oT-_y 7747V 2/ ML glDeleteBuffers () CHEELET,

3—F 6-5. glDeleteBuffers() M E &

void glDeleteBuffers (GLsizei n, const GLuint* buffers);

burfers ISV WD n DA T V=M CHRESNIZ NNy 7 747 VoV Nl FEL £,

6.6. ERAT—haL Y3y

THRAT—hal7ia43 3DS BB ISEALTZL DT, Ny 7747 Ve /b Ry 7 7 ORI 25k LT, 1|
BHAT—haL I var w28 T, Ny 77T Ve N TE By 7 7 O BT LTE S B OR EE FEOH TITHZ
ERTEET,

JHEAT—RaL s a iRy 7747 VoI he A aiZER AL TOET DT, glGenBuffers () .

glBindBuffer (). glDeleteBuffers () ZMHHL TAM T8 -HFELITVET,

6.6.1. HRRAT—haLYLavDER;

TE AT — 2L I NIRRT 7 A T V= VR L CEEL T, 2072007 747 V7 heRILIIIT,
glGenBuffers () CHEHAAT—raLrvar LU TR T4 7 V= e AR LET,

6.6.2. THERART—hkaL v avDigE

THRAT—hatrrar bUTHER Ty 7747 V27N 8 BT 5120% glBindBuffer () Z#HEHALET, target
|2 GL_VERTEX_STATE COLLECTION_DMP Z{EL TH-OMIL TL/ZEWY, 774/ TIE, 44011 0 (busffer i 0 L
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TREE) DA TV = VW EEAT —haL r g b o TWET,

BEOMH LIS, TR 377 (GL_ARRAY BUFFER, GL ELEMENT ARRAY BUFFER)~® glBindBuffer () (2&%
Ny 7747V MOBEEAHITRC, glEnableVertexAttribArray (). glDisableVertexAttribArray ().
glVertexAttrib{1234}{fv} (). glVertexAttribPointer () I[CLDTELBIEDORENTH M AT —haL v g

ARSI TWEET, RICTEA Y 7 7 ~O BT EEBEIN, HRAT —halb7var ~OREIEIFNOTE R A
T—bhaAL s a AR LN ETIThIVET,

THRAT —halbryar #0258, THR Ay 77l 7 747 V= MO BEATTTHR AT —hab 7 & a AT Fidk
ENTWABE T V2 NI _RTYIEEDYET,

6.6.3. HERARAT—hkaL YL avDWE

N7y A7 VxR RILEIIC, glDeleteBuffers () CHEHMAT—haLria ZEETAZENTEE T, THEAA
T—haL I al BREEL Th, SN CWA NNy T 74 T = VO TEE Ny 7 7 EOBE AT IS BT S FE A,

fEAPOTEFAT —halL 7 a~D glDeleteBuffers () DFEOHLTIL, T<IZTEMAT —haL 7 al DREES
NER A NFDDOTEHRAT — a7 a APV Z BN ETHAREDTFEVET, T 74V EDOTHEAT —har s
TAIHEE CEEY A, T ANIDTEE AT —aL 7y aiixtd b glbeleteBuffers () OFOHUTERINE
—a—o

6.7. THR/\w2I27DO{ERAH

TES N7 7 ngrawElements ) ZERHLCE=ARE | DB 52— iz, BAIDER., Sy 7 7 Offttr, fiHE
D 3 DDA T TR LET,

—F 6-6. A DEE

GLuint triIndexID, triArrayID;
GLushort trilndex[l * 3] = { 0, 1, 2 };
GLfloat triVertex[3 * 4] =
{
0.5f, 0.0f, 0.0f, 1.0f,
-0.5f, 0.5f, 0.0f, 1.0f,
-0.5f, -0.5f, 0.0f, 1.0f
bi
GLfloat triVertexColor[3 * 3] =
{
1.0£, 0.0f, 0.0f,
0.0f, 1.0f, 0.0f,
0.0£, 0.0f, 1.0f
bi

a—FK 6-7. 13V I7DFER

glGenBuffers(l, &triArrayID);

glBindBuffer (GL_ARRAY BUFFER, triArrayID);

glBufferData (GL_ARRAY BUFFER, sizeof (triVertex) + sizeof (triVertexColor), 0,
GL_STATIC_ DRAW) ;

glBufferSubData (GL ARRAY BUFFER, 0, sizeof (triVertex), triVertex);

glBufferSubData (GL ARRAY BUFFER, sizeof (triVertex), sizeof (triVertexColor),

trivVertexColor) ;
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glGenBuffers(l, &triIndexID) ;

glBindBuffer (GL ELEMENT ARRAY BUFFER, triIndexID);

glBufferData (GL ELEMENT ARRAY BUFFER, 3 * sizeof (GLushort), trilndex,
GL_STATIC_ DRAW) ;

3—K 6-8. gIDrawElements() [Z &2 H4H

glBindBuffer (GL_ARRAY BUFFER, triArrayID);
glVertexAttribPointer (0, 4, GL_ FLOAT, GL FALSE, 0, 0);
glVertexAttribPointer (1, 3, GL FLOAT, GL FALSE, 0, (GLvoid*)sizeof (triVertex));

glBindBuffer (GL ELEMENT ARRAY BUFFER, triIndexID);
glDrawElements (GL TRIANGLES, 3, GL UNSIGNED SHORT, O);

68. THRT—4NEEIZET %%

TH Ny 7 P IS U TER T — 2 &L CREB 41758 &, glvertexAttribPointer () TEET DIELT —
HAOEEIILLL T ON—R 7 =TI LN B ET, ZNHDHIFINH AL =334, glDrawArrays () £721%
glDrawElements () OFFOMHLIFFIZ GL_INVALID OPERATION D7 —4/ERLET,

® XIHAT —Hi%, BEORDYAXTT ITAA NI TORIT IR FE A,

® KIH AT —HDANIARIE, RIUAEERICE ENDTEHAT —2D55 | lixb P A XD KENERIO P A XDfEHCIRT
NIEZR0ERA,

® 5T 2 SRR T I B NRLE A ST o 7 EOREN A RD ST 4 7 %A R T — A DILHIHIA
T 586, TOHET —ZDEERNPOEDITV 4 SAMERORIZEHD 4 NAMERUTHETA ST — 2 & ilE L
TR0 ER A,

S SATRE BN ST A T BT AT D20, 2 —F 4 T OEETEMR LR TH, b 2 SORKICITHSL 220 19
1272 TNAZELHVET,

TROaT—FHITIE, extraPadding?2 & ALZRITIUIERZOHIFNHRARL TLENET,

a—FK 6-9. AR T —2OREIZE T 5HHER RS S3—FF

struct tagVertex
{
GLshort position[3];
GLshort extraPaddingl;
GLshort extraPadding2([2];
GLshort color[4];
}i
1 [Al> glDrawArrays () £/21% glDrawElements () OFEOH L CHEHATATESBIERIOTE S AT v 7 A0,
HRAY 772 AT HIEET — 2 A LRWERT —F RS ELIEN TEER A, IBRIES 5 E1T
GL_INVALID OPERATION DxF7—&AKLET,

6.8.1. glDrawElements() M & Dl

UFOSMET Tl T35, AT LA DM AIEICIAHIBRIZE ST GL_INVALID OPERATION DT7—73 4
RRENET,
® THi w7 7L TS,

® TS EMA 12 fafEHL T\ A,
@ T RTHOIELBMETASTLALL THERAL TS,
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(T RTOEAEMIZR LT glEnableVertexAttribArray () 2FEZILTND)

® glDrawElements () CHEEL T3,

FRAET T THE, D7addd 2 MOTERREE A Z—)—T RT7 LA LU TERE LT IUTRVET A, DFED, 12
THDMSET LA ZFRHCTH R BMEL L T 22 LIT TEEE A,

MR ORI HE R L TEBL , AT LA RO L TR ELIbORAL 2 —)—
FRTLALIFEOET, AUCKHL, | O IREE BBIORFILL TR BLIb DAL T L1 2
FUET
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1. TORF¥

3DS TWHZEDTEDLT VAT XTI, RV BT VIZHEDFHITD 2 IRTET VAT v, Fa—T v T TIAF ¥ DIFINT,
YR TCHEATEI YR TIATF v WAL Z YV T ERTDEHATIAT v, TRIT T A b =2—F M55
BT —7 N (T AF v L TIMER L ERA) BFELET,

ZOETIE, ENEDT VAT YT DI ERFINEL  RAT 4T T A —~< Y bDEWZOWTHRIILET,

1. TORFATOH D ER

TIAF ¥ BN DT VAT v A7 Ve glGenTextures () CAEKRLET,

a—FK 7-1. glGenTextures() M E&H

void glGenTextures (GLsizei n, GLuint* textures);

12. THORFA Tz O DIEE

TIAF X EEENT AT VAT ¥ AT V=V e glBindTexture () CRELE T, ZOBEOMEOHLLIKE, KT
AF ¥ ~OUBIIIEESNIZT VAT v A7 Vo VNI L THTONDIANRVET, TIATF XA A= Oa—RRE T
AT F T VI b~OUBERIIA T = VNS NA ETRIFSNE T, 207280, TIAF ¥ A7 V=N z
HIET, TIAF XA A= TR — R T2 T IATF Y Y ORZ D ENTEET,

3—F 7-2. gIBindTexture() D E#H
void glBindTexture (GLenum target, GLuint texture);

target \CT VAT YOt % | texture \ZHEMTDT VAT AT VI e ELET, target I\ TFRUSNDOIEETE
ELTZHA1E GL_INVALID ENUM DT —2ERLET,

£ 1-1. FORFYDEH

target [THEY HIE TORFYDiEHE
GL_TEXTURE_2D 2RILT VAT ¥, X R T VAT v WATIAF ¥
GL TEXTURE CUBE MAP POSITIVE X Fa—T VT TIAT v
GL_TEXTURE_CUBE MAP NEGATIVE X Fa—T T TIAF v
GL_TEXTURE CUBE_MAP POSITIVE Y FXa—T ST IAT v
GL_TEXTURE CUBE _MAP NEGATIVE Y Xa—T oS TIAT v
GL TEXTURE CUBE MAP POSITIVE Z Fa—T T TIAT v
GL_TEXTURE_CUBE MAP NEGATIVE Z Fa—T T TIAF v
GL_LUT_TEXTUREZ DMP (7 1% 0 75 31) BT =T N (FRTZIFT A =—FTE)
GL_TEXTURE_COLLECTION_ DMP TIAFyaryvar (119, 77AF yarsiar |25 )
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13. TORFY A A—=DO—K

—WRE72T I AF XA A= TID 2 RILT IAF ¥ DIFINNTh ., Fa—T vy T TIAF v, Y RITIRAF ¥ HAT A
F N ST k7T VAT ¥t glTexImage2D () TR—RLFJ, glTexSubImage2D () [ZKBHTIVAFrDES
A—FREHR—FLTWVER A,

O—F 7-3. glTexImage2D() D E %

void glTexImage2D (GLenum target, GLint level, GLenum internalformat,
GLsizei width, GLsizei height, GLint border, GLenum format,

GLenum type, const void* pixels);

target XL TOWTNOERELET,

& 7-2. glTeximage2D() O target [Z¥§ET BHIE

target [THHE Y HfE TOARF DRk
GL_TEXTURE_ 2D 2RTTT VAT v, VY RUTIAF ¥ WAT VAT %
GL_TEXTURE CUBE MAP POSITIVE X Xa—T T O X HDOTIAF v
GL_TEXTURE CUBE MAP NEGATIVE X Xa—T T DO X WDOTIAF ¥
GL TEXTURE CUBE MAP POSITIVE Y Xa—T 2y T D +Y HDOTIATF v
GL_TEXTURE CUBE MAP NEGATIVE Y FXa—T vy 7D -Y HDOT AT Y
GL_TEXTURE_CUBE MAP POSITIVE Z Xa—T T DAL WDOTIAF ¥
GL_TEXTURE CUBE MAP NEGATIVE 7 Xa—T T D -7 DT IAF X

pixels D THEIBIHEMNIN QDT IAT YA A=V DT 4 —~v e format & type DHEDLETHELET,
3DS BHZEDTELT 4 —vvbDO—EETRITRLET, SAMIOFNL 1| 77 vNVHIZDDNANELTT, SAMNID
BAZF DN T A —~< v NE PICA XAT 47 74—y ThHY, OpenGL FEHED T 4 —~< o "I /SA A —F — 3 7
25D TT, PICA RATAT 74— OFEMIL7.10. PICA XA T A7 74—~ N TiBALET,

# 7-3. format & type [SKDTIVRF YA A—TDIH+—T vk

format type EBR N1
GL_RGBA GL_UNSIGNED SHORT 4 4 4 4 RGBA4 2
GL_RGBA GL_UNSIGNED SHORT 5 5 5 1 RGBA5551 | 2
GL_RGBA GL_UNSIGNED BYTE RGBAS 4
GL_RGB GL UNSIGNED SHORT 5 6 5 RGB565 2
GL RGB GL UNSIGNED BYTE RGBS 3
GL_ALPHA GL_UNSIGNED BYTE A8 1
GL_ALPHA GL_UNSIGNED 4BITS DMP A4 0.5
GL_LUMINANCE GL_UNSIGNED BYTE L8 1
GL_ LUMINANCE GL UNSIGNED 4BITS DMP L4 0.5
GL_LUMINANCE ALPHA GL_UNSIGNED BYTE LAS8 2
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GL_LUMINANCE ALPHA GL_UNSIGNED BYTE 4 4 DMP LA4 1
GL_SHADOW DMP GL_UNSIGNED INT - 4
GL_GAS_DMP GL_UNSIGNED SHORT - 4
GL_HILO8 DMP GL_UNSIGNED BYTE - 2
GL_RGBA NATIVE DMP GL_UNSIGNED SHORT 4 4 4 4 RGBA4 2
GL _RGBA NATIVE DMP GL_ UNSIGNED SHORT 5 5 5 1 RGBA5551 | 2
GL_RGBA NATIVE DMP GL_UNSIGNED BYTE RGBAS 4x
GL_RGB_NATIVE DMP GL_UNSIGNED SHORT 5 6 5 RGB565 2
GL_RGB_NATIVE DMP GL_UNSIGNED BYTE RGBS 3%
GL ALPHA NATIVE DMP GL_UNSIGNED BYTE A8 1
GL ALPHA NATIVE DMP GL_UNSIGNED 4BITS DMP A4 0.5
GL_LUMINANCE NATIVE DMP GL_UNSIGNED BYTE L8 1
GL_LUMINANCE NATIVE DMP GL_UNSIGNED 4BITS DMP L4 0.5
GL LUMINANCE ALPHA NATIVE DMP |GL UNSIGNED BYTE LA8 2%
GL_LUMINANCE ALPHA NATIVE DMP | GL UNSIGNED BYTE 4 4 DMP LA4 1
GL_SHADOW NATIVE DMP GL_UNSIGNED INT - 4%
GL_GAS_NATIVE DMP GL_UNSIGNED SHORT - 4%
GL _HILO8 DMP NATIVE DMP GL_UNSIGNED BYTE - 2%

R. G, B: 77— (Red. Green. Blue)
AT IVT 7
L

OpenGL ES1.1 TOHAERERIEEIZ, RGB DL A By DFIELIRWNT I AF ¥ 5T I AF v A FINLB LT
BUARSIE 1 N hENET, ZhIT. ERET 7 ATF I OWTHIREE T,

format 7% GL_RGB F721% GL_RGB_NATIVE DMP T, £ype 7 GL_UNSIGNED BYTE DffiAGiHIL targes 1T
GL_TEXTURE_2D #f5EL TWOEEICDO A EAIAETT, format |2 GL_* NATIVE DMP ZIEE L%,
pixels THRESNDT —Z% PICA DRAT A7 74—~y NCIRTIITRVER A, F72, GL_GAS_DMP ZFEELIZY;
AL, pixelsE 0(NULL) T/RITFAUIEZRVER A,

width & height \IITIAF Y AA—Y OIEEEIZRELET, EHIT 8 ~ 1024 O 2 DREFOETRT IRV E
REV.UR

target DYEEN GL_TEXTURE CUBE MAP * THIGH. width b height DEIZRICTRIF IRV EE A,
o  BHOKEL pixels(& target) USNBT XTRICHEE CRITITRDETA,

pixels |2 0(NULL) ZHEE LIS BIIAA—Y T —Z0Oa— NI ThiLd | SEIROMRIZT BT oIET,

internalformat AN AT ARELE T, internalformat & format DIRENRIL TRWGAIT
GL INVALID OPERATION D7 —RAEMESIET, A A=Y D RGBA oy EWNHIEATL R D& R 5r EDOXIGIZLL T
DI TUVET,
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%= 7-4. REEERKKIZLS RGBA LR DI

REERBR RGBA AR
GL_ ALPHA A A
GL_LUMINANCE R L
GL LUMINANCE ALPHA R, A L.A
GL_RGB R.G.B R.G. B
GL RGBA R. G, B, A R, G, B, A
GL_HILO8 DMP R, G Nx, Ny

GL_HILO8_DMP D&, B e A i3z 0.0 & 1.0 AHshET,

OpenGL OfLEEEIRD | Jevel IZIIIv T~y 7B EADIE (B 21T, B 2 72518 -2, 0 & -1 IZRCESR 1 LLT
W) TRELET, BNy T2y T DF LNV THEHT T IVAFT Y EIEETHIEILTET | prxels IZITHRE
P AZXDL ~)LTE T 5T 7 AF ¥ St/ NSRRI ARDL L T 45T 7 AF v ETREHL THRALIZT — 4%
FRELTLIZEN,

border \ZiE, 0 USNDIEEIEETHZEILTEERA,

#HE: glTexImage2D() D target \IHFPIRT T 7 % EEFI CIE$ & T, GPU O T 72 R P CfH
PREFOMIRAFRE T DIENTEE T, SISOV T, [3DS 7 ur I3 F~=aT )V - FT77 1>
I 2 A [ A ARVITE DI T —Z D | 2B B TS,

7.3.1. AVHR—R UM 4 EVRDIA—YMNZDINVT

type 7 GL_UNSIGNED BYTE 4 4 DMP F/z|d GL UNSIGNED 4BITS DMP DT J/AF Y74 —<vhMI 1 DDar

R—=FR PN 4 BV THERENTWAEZD, DT —ZONW ONIHEER S DI s> TVET,

type 73 GL_UNSIGNED BYTE 4 4 DMP D74 —<vyhI, 1 AN 2 DDavR—R o Maahe74+—~vyhTd,
format 1ZI¥ GL_LUMINANCE ALPHA ¥72(% GL LUMINANCE ALPHA NATIVE DMP ZAHAGDHLHILENTEE
To BA7 4 B MIBEEE Sy, T 4 By NIT AT 70 AEMS i E T,

type S GL_UNSIGNED 4BITS DMP D74—<vyMI, 1 NAMNI 2 77 eV aEF L7 +—~ v T, format 1%
GL_LUMINANCE, GL_LUMINANCE NATIVE DMP,GL ALPHA, GL ALPHA NATIVE DMP O\W§ MW EiAGHHE
HDIENTEET, 770NADWOTRLE, B3 AL 4 B b, BAL 4 EYFONRIH RS ET,

FE: typell GL_UNSIGNED_4BITS_DMP ZfRET DT /AT Y7+ —~vh(4 EvbT+—<vh) &,
ENLUIDT IATF %7 4 —~<vh(FE 4 b7+ —~<vh, ETCl FROEMT 7 AF ¥ & ir) % [RIRE
WAL, SV TFTIAF % EL T 258137 7 AT v OB EICHIRBHV ET,

4 BT A=<y hDT I AF v% VRAM ICRETD5A1TE 4 BT+ —~yhedE 4 By b T+ —
<~ MDTIAF % H B2 D ATVCEE L 72T U0 E8 A, DB, VRAM-A & VRAM-B (357
HAEVEL TR bNET, 728, FACATVICREL-HEOEEXRE T,

4 Y NT A=Y DT IATF v a A AENIBLE LIS & 137 7 AF v ORLEIHI RITHY £
Po
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7-1. AV R—R MR 4 EYFCHBBENh TOBTIRAFYI+—IYrDE YL LTI+

GL_UNSIGNED_BYTE_4_4 DMP

GL_LUMINANCE_ALPHA +0 Byte +1 Byte
(GL_LUMINANCE_ALPHA_NATIVE_DMP) Luminance [n] ‘ Alpha [n] Luminance [n+1] ‘ Alpha [n+1]

GL_UNSIGNED_4BITS_DMP

GL_LUMINANCE +0 Byte +1 Byte
(GL_LUMINANCE _NATIVE DMP) Luminance [n+1] ‘ Luminance [n] Luminance [n+3] ‘ Luminance [n+2]
GL_ALPHA +0 Byte +1 Byte
(GL_ALPHA_NATIVE_DMP) Alpha [n+1] ‘ Alpha [n] Alpha [n+3] ‘ Alpha [n+2]

14. EfETOARAFYOO—F

JERESNIZ R T — 2% T I AT ¥ A A= L Ta—RJ5ZENTEET, glCompressedTexSubImage2D () [2&5
ERTIORAFYOEWHA—FFYR—FLTOERA.

3—K 7-4. glCompressedTeximage2D() M E&H

void glCompressedTexImage2D (GLenum target, GLint level, GLenum internalformat,
GLsizei width, GLsizei height, GLint border,
GLsizei imageSize, const void* data);
targetiZHET DT glTexImage2D () @ target ERIUTT (£ 7-2), 72720, 2O BB CHefR L= fEIZ >+ R
VT YAF X RAAT I AT M T 28T TEEE A,

width & height \IITIAF Y AA—YOIEEEIZIRELET, EHIT 16 ~ 1024 O 2 DREFOECRT LD E
REV.UR

Jevel & border \ZHETETAHHEE, Fa—T ~v T TIAF Y BI OIS~ T TIAF XIZOWTOHIRIL
glTexImage2D () &AL TY, abfIX[7.3. TI/AF v A A=Y Dua—FR | 2SR TITZEN,

T I AF ¥ DERME T AU ETC1 (Ericsson Texture Compression) FRD A3/ N—R7 =7 THR—rSNTWET, FD7-
¥, internalformatZli¥ GL_ETC1 RGBS NATIVE DMP ¥7-(% GL ETC1 ALPHA RGB8 A4 NATIVE DMP /3
fREFRETT,

ETC1 J72U% 24 bit RGB 74—~ 4x4 7278/V% 64 bit IZJEMELET, GL_ETC1 RGBS NATIVE DMP (X7 /b
TrF X RMTIIRIEL TWEEAAS, GLETC1 ALPHA RGB8 A4 NATIVE DMP % 16 77k&/L X 4 bit D7 VT 7
5T — 2 EAINT DL TT AT 7 F X FMTHRIEL TN ET,

B, TNT7F X RUUTKHEL TN T A —< "D ERET VAT ¥ T I AF XA NATINHS B UG E . A KAy
i 1 RHEhEnET,

imageSize \IFA A= T —EDNANFAREIRELET, inagesSize 13TV AF ¥ OIEHEOIEE w, mS% h &9
FUZLL T OR AR CRDHIENTEET, blockSize ITITT VT 7T X RAIRLTIE 8 BB, TAT 7T v FNAHYT
1% 16 2SEHIIET,

imageSize=(w/4) % (h/4) *blockSize

3DS TH#H ETC1 FRUTARMED AR LTI > TOE T, FEHEHAR L DT 4 —~< v hDENEI7.10. PICA ’AT 47
T —<orTHPLET, 74—~V DOFERNZOWTILI3DS 7 ur I3 ~=aT /L - 57497 A SR 25 B
TLIEE,
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#RB: glCompressedTexImage2D () D target \ZREHI727 T % imBfICE I LT, GPU OT 7
BRI IR OB E IR E T HIENTEET, FMITOVTTL, I3DS TRy I ~v=a
T = ITT 407 AR A AR NTEI NI T —Z O 1 2SR TTZEN,

15. ZL—L/\yIPhioOaE—

TL—Db Ry 77TV MIBEMT SN TN T — T 7 T T AN 77 OgET I AT+ LTS (e —) 3
HIENTEET,

715.1. AS5—\y 770D —

AT =77 DR ET VAT ¥ ELTHIG (A —) THZERTEET,

3—F 7-5. glCopyTexImage2D() ) & &

void glCopyTexImage2D (GLenum target, GLint level, GLenum internalformat,
GLint x, GLint y, GLsizei width, GLsizei height,
GLint border);

target \CHRETHMEIT glTexImage2D () O target ERILTY (F 7-2), ZDIINOFIEL LT OENEERITIZF
[—\\/F(\\TO

® internalformat CHRE BRI A D7 +—~ v M GL_RGB F72I1% GL_RGBA DA T, HT7— v T 7D
T =MD OOEBE I —ILTEERA (B BV AXBRC T+ — <y MIAHETT),

® x y\ZIFHT— Ry T rhbat’ = BMEIROBR A (FE TR, A5 EIEFE) 2 ELET, width, height 11X
AT HBROMELFHEEEELET, x p 13 8 OFEHTIHEL 2T TR EEA,

® Jevel IZIX 0 DA ERRETT,

#WRB: glCopyTexImage2D() D target \ZFipeT7 77 % BT T IL T, GPU OT 7Rk
BRI RF ORI AEE§ D ENTEET, FEMIC OV TR, 13DS 7 rr Iy 7 ~=a7 Vv - 7
F7 47 AR A ARVITED N T — 2O 12 SR TTEE N,

15.2. hS5—nN\vI7hoDEHaAE—

NT =Ry T T INST IAF A A A=V DS I At —F 52 b TEET,

3—K 7-6. glCopyTexSublmage2D() O &

void glCopyTexSubImage2D (GLenum target, GLint level,
GLint xoffset, GLint yoffset, GLint x, GLint vy,
GLsizei width, GLsizei height);

=D TIAT v A A=V DERE, glTexImage2D () CTHANIMERL TWORITIUZRVER A,
xoffset & yoffset | —SERHIOERE (/2 FHUR, A5 EIEF M), 8 DEETRITIIZRVETA) ZIRETHI L,

width& height \ZiE 8 DIFH(2 DREF TR THEV) AHEETHIELLISMNE. glCopyTexImage2D () LRUT
T FEMIEI7.5.1. BT — Ny T rnbOaA— | ES L TTES0,
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753. TTR/I\YI7HhoDaE—

glEnable () ®BI#KIZ GL DEPTH STENCIL COPY DMP Z{ELCMEUHL, 7 7 AAT i at —#REEZ F NI
72IRAET glCopyTexImage2D () F721E glCopyTexSubImage2D () MO LIZEEIINT— 77 TlIl. 7
T AR T 7 (AT UG ) DNFINT I AF ¥ Ilat —ShET,

N NDT T AR T 7 DT F—<yMNIEST, At —EIHETOT /AT v D7+ —~yNIROLNTHES, o’ —
K7 4 —~ Y MOEHUIITONERFAD T, MEL CNVRNT 4+ — vy hDT I AF ¥ Zat—E LIS L LT A1
GL_INVALID OPERATION DTI—REMINET, T/ATF YAt —SNONEIL, TIVATFYINIATAT 74—~
FCHDLMEINNZL S TR T HZLTHVEE A

R 1-5. TTARNYITFPDIF—TYMETIAF ¥ D format, type D3t

FIRINYIFDITA—TVk THIAF %D format TOARF 0D type RS DOAE
R: Stencil
GL DEPTH24 STENCILS EXT | Cr-RCBA oL unsIenep syte | G D [23: 16]
— - - GI, RGBA NATIVE DMP - - B: D [15 : 8]
- - - A:D[7:0]
R: D [23 : 16]
GL_DEPTH_COMPONENT24 OE | GL_RGB GL UNSIGNED BYTE |G:D[15: 8]
S GL_RGB_NATIVE DMP — — B:DI7:0]
GL_HILO8 DMP R: D [15: 8]
GL_DEPTH_COMPONENTL6 GL HILO8 DMP NATIVE pmp | OP-UNSTONED BYTE G p (7. 0]

X TR DN IFID "D [x 1 y]” 13, ZORRSICRESNDT T AEOE Y MiZEZRL T ET,

T T AART YA —REREIL, GL_DEPTH STENCIL COPY DMP %75|#{IZL T, glEnable (). glDisable ().
glIsEnabled () ZMFUMTZET, Aahfb, b, AR WADYEZATIZ LN TEET,

#B: glCopyTexImage2D() & glCopyTexSublImage2D () II7 By Z7E—RnN7 oy 32 E—KD
EXIHERTHZENTEETA, =T —ITERSNETAN, HBORENELITONEEA, 7
0y 7 E—ROFEICDOWTLIEDS 7ul I3 F~=aT )V - 777 47 AG A1 22 B L
S0,

1.6. LB —B—FIYrADTHIRFDIEE

glTexImage2D () CTHEfRLIZT IV AF ¥ A A—T% glFramebufferTexture2D () TIL—ALNy 7747 P/ MT
BEAHT 52T, Lo F VU TR EEEET VAT ¢ |2 EIATe (render to texture) ZENTEET, Y RIS ATHEA
SN T VAT HITZFNENOEERIZEB WL XV TR RN BT VAT v I CEEKIAEND D ZOEKTT 7
AF oL F =S =y MR ELRT TR A,

O—K 7-7. glFramebufferTexture2D() M 5ESHK

void glFramebufferTexture2D (GLenum target, GLenum attachment, GLenum textarget,
GLuint texture, GLint level);

target \CHETHIENTEDLDIL GL_FRAMEBUFFER DA T,

attachement \I3T VAT vICEEZRA WA EL £, #7—/ v 777253 GL_COLOR_ATTACHMENTO, 7 74
Xy 7 77251% GL_DEPTH ATTACHMENT ZfEELET,
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textarget \ZHRETAMMEIL glTexImage2D () @ target ERILTY (& 7-2),
texture \JlE, 7L —b Ry 7747 Ve y MBI DT I ATF ¥ A TV 2 /N ELE T,
level IZIE 0 DHMHEEFGETT

T I AN T 7 (AT INN T 7 @) DL B =S =y NIT VAT EAGET DG T 7 A7 7D 7 +—< v M
Fo T TIAF X DT 4=~y NIRDLNTOET, MIET 274 —~yMI7.5.3. TT ARy T 7hb0at’ — | LFELET
T (E 7-5), TS ANy T 7D 74—~y A GL_DEPTH24 STENCIL8 EXT DIFG. attachment |
GL_DEPTH_STENCIL_ ATTACHMENT %f&7E C& %775 GL_DEPTH_ATTACHMENT &[FURRICRVET,

1.1. 8RBT )L 0O—F

OpenGL ® 1 RITT 7 AF v u—R 9588 glTexImagelD () %, 3DS CidBWT—7 Lou—RfEHLET, &
BT —TNEE, Tas =V VT IRAF X RTTITANTAT AT T T TATHERTD 1 IRTEDT—T ILDIET,
TIAF L THERATHZE3HVERTA,

O—F 7-8. glTexImage1D() M E&H

void glTexImagelD (GLenum target, GLint level, GLint internalformat,
GLsizei width, GLint border, GLenum format, GLenum type,
const GLvoid *pixels);
target \IIn—REDSHMT —7 /1% GL_LUT TEXTUREZ DMP CHEELET, 7 IIBZMT—T7 1L DEFE (0 ~
glGetIntegerv () ® pname |2 GL_MAX LUT TEXTURES DMP L CHHLNDE - 1) TY, 2F0, BT —7
NEBIL 0 ~ 31 OFPHCHRET 2L TEE T, GL_LUT TEXTUREZ DMP |3 (GL LUT TEXTUREQO DMP + 1) C&
FENTOET,

level \ZIX 0. typellid GL_FLOAT, format ¥R internalformat Zi¥ GL_LUMINANCEF DMP DAAHEE

FTHIENTEET, level 120 UAEFRELZHA 1L GL _INVALID VALUE DI7—% . type, format,
internalformat \Z LU EFE LIS A1E GL_INVALID ENUM D7 —&A KL ET,

width \IT —T NDOEFER Y pixels \ITT —TNDOBEZLIBELET, width \HBETIHEOTELHE EIT
glGetIntegerv () ® pname |Z GL_MAX LUT ENTRIES DMP %#JEL CfHHI5 512 T3, 7—7 /LD EHEHER
FOBEHIITHRTF7 A ML T B OFIRRRD BN TVET,

glGetIntegerv () @ pname |l GL_TEXTURE BINDING LUTZ DMP(7 (X 0~ 31) &L TH-OM &,

GL_LUT TEXTUREZ DMP |ZBJEfHIBIL VDT VAT v A7V /M (D ID) ZBETHTENTEET,

T TIZE—RENTWDEIBRT —T VONEE— BT T EEZWZ HIZIE, glTexSubImagelD () ZHEHLET,

a—F 7-9. glTexSublmage1D() M E &

void glTexSubImagelD (GLenum target, GLint level, GLint xoffset,
GLsizei width, GLenum format, GLenum type,

const GLvoid *pixels);

b — DB BT — 7V OMEEIT, glTexImagelD () THANIHEMRL TOARITIUERVETA,

xoffset & width \IEIMRZTWVEZEOIIHE S LEER LA IRETHIELIIME, glTexImagelD () ERILTT,
xoffset & width DEFIINT —7 NOEFABA LY AT GL_INVALID VALUE DTI7—& ML ET,

glCopyTexImagelD (). glCopyTexSubImagelD () IZFEEINTWERA, o, TI7AT ¥/ ITA—HDHEITIT
KIGLTWERA,
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18. TORFXA T HFDHE

RE oo T-T IV AF %A T P2/ ML glDeleteTextures () CHEETAIENTEXET,

O—F 7-10. glDeleteTextures() 0 E %

void glDeleteTextures (GLsizei n, const GLuint* textures);

19. TORFxaL Y3y

1.10.

TIAF XAl aid 3DS M BEICE AL DT, TIVAT XA T VI heT 7 AF ¥ OB T 2 FE8R L £, 774
FyalrvarEZHHAT5286T, RSN SFT VAT Y b T VAT ¥ AT V=V NOBEA T2 E LD THTHIZ LM TEE
T TIAT AL I a NIT VAT AT VeV AR ZEMEZHRH L CWET DT, glGenTextures () .
glBindTexture (). glDeleteTextures () AL TAER FRE EIEELITVET,

7.9.1. FHORF ALY IV DER

TIARAF % AL I a NIRRT VAT ¥ A T V= N L TEEL £ 7, 20720 T IV AF v 47 V=7 ERIUENIT,
glGenTextures () CTIZAFyaLroar U T4 7 VoM ERRLET,

7.9.2. FHRFYaL YL avDIEE

TIAFyaLyvar b U CHERTAT VAT Y47 V= Mg €T HI21E glBindTexture () AL ET, targer
|\Z GL_TEXTURE COLLECTION DMP ZIEL CREUNMHL T7ZSWY, T 74V TIE, 440l 0(texture 12 0 ZELIZIK
HE) DA T Ve VNN T IAT val s ar iao TnET,

FEH L IE, BT VAT % (2 RILT VAT ¥, Fa—T vo T TIAF ¥, BRT—7 L) ~D glBindTexture () IT
KBTI AF AT =V OB I T I ATF v 3L I a GRSV CWE E T, RILT 7 AT v~ B AT 13 B
XEN., TIVAF AL 7o ar ~ORTENDT I AF v al 7 ar ~g0Ez bNHETIThIET,

TIAFval I ar iz 58 ST IAF YT IAF ¥4 TV =/ MO BEEAHTIET 7 AF val 73 a Z5eS
NTCNWBLFT V= MIT T DYET,

7.93. FORFvaL YL a v OWE

TIAF XA TV hERILEIIC, glDeleteTextures () CTZAF ALy a BT AZIENTEET, 77X
F a7 arEWIELTH, RSN TWDT IAT YA T V2V bDOT I AT ¥ EOBE I BV EE A,

ERFOTIAFvaL 7 a~0 glDeleteTextures () DFFRHLTIE, 3 <ICT AT YaL s ar PiEHESNE
Bl EDDTIAF xab 7 a \ZU0EZONLETHEMIREDEERVET, T 74NV IDOT VAT val- a3k
FECEEE Ny T IANVIDT IAF a7 al%x9 % glDeleteTextures () DFEFOHUITERSINET,

PICA R T4 74— vk

GPU OF I AF ¥ 2=y 3R —hL TWAT I AT ¥ 74— hE OpenGL DL BIp>TNET, TI/AF vy =
FARERIZY R —FL TCND 74—~ % PICA RAT AT 74— e E T, PICA XA T (4T T+ —<vhDT 7 A
Fxza—RT 56, TAT7 7INTOT 4+ —~y NEBPTONRN 2D FEHET 3 —< o OO IRN B0 ET,
OpenGL DALERED KE/2IEWTLAT O 3 5T,

® NANF—H—
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WD T R AL D BRCAA T — X DO FLbIEF 23 R0 ET,

[ AVA)va
U, V JBRELT 7))L EOBLE OBIRD V T CRIHIR > TOET,

® FRLy Y
V=7 7RL vy (OpenGL) L7y 7 7 RL w7 (PICA AT AT 74—~ k) OFEIZED, T7 8LV BIOE
KT —H 7 ey Ot B R R0 ET,

OpenGL D7 4 —~<v k)b PICA RAT AT 74—y b~ HIZIL, FEEMET 7 AF + (glTexImage2D () TH—
R) THIUEV TV TR T R v 7 GRS A M — 2 — ZHRONAAT, JERET 7 AT % (
glCompressedTexImage2D () TE—R) THIUE, V 7V T EH#—ETC [EM—T RL vy v 7B — A —5—
ZHDNAATWES, ETC MO V 7y T EMAATOIRT AT 2B EITER L TSN,

7.10.1. N A —F—D &L

glTexImage2D () @ tppell GL_UNSIGNED BYTE %fiEL. EENANT 1 77V RETL7+—~vMI, %
DISAMETSA AT T (SA T —HDANNEEZ) ATV ET,

JEHE 7 A —~<yhDOGEIE 1 Tavy (dxd TIN50 8 /NAR) BALCTHRARNT —ZD AIVRZETWET, 72720, TV
T7F X FNAHYDOGEIL. T 77585 (HIHD 8 /SAR) DA T —Z D AFVEZITITWVER A,

7-2. 4 IN(FRIYT
OpenGL

RAT17

7-3. 3 A+ RV
OpenGL

2 AT47

7-4.2 /\’»szv‘yj’

3 B K

#1747 [A ] N BN
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7-5. B I7H—< YN T I IF7F Yo RILGEL) DINARRAT VT
‘4 SINAMNEFLITHDANEZ N THhND

ETC1 BO

T4

\86\85\34\33\82\81\30\815\314\

7-6. EHEIA—IMN TN I7F Yo RIHY) DINALRT VT
' FLITHBREANERTONEN | A5—E5(E 8N\ REETOANER A THONB |

) 1

ETC1 ‘IBO‘B1]BZ‘B3]B4‘BS|BG‘B7 Bs\Bg\B10]B11\B12]B13\B14|B15]

\ 4 \ 4 A 4 \ 4 \ 4 A 4 \ 4 A 4 < > >
#4747 | BO | Bl | B2 [ B3 | B4 | B5 | B6 | B7 | B15 | Bi4 [ B13 | B12 | BI1 [ B10 | BY | B8 |

7.10.2. V 2wy T D&

OpenGL OAETIZ (u, v)=(0.0, 0.0) IZHDT 7 BN Z LRI A A= T —ZLENFE TN, PICA XAT AT 74—~
FCIZ (u, v)=(0.0, 1.0) IZBHDT 7 BNV E LA A—INT —ZLSINET, FEEM BT 7 AT TOENIHVEE
Ao

7.103. PRLwS 25 &L

OpenGL DA TIE u FI#iReL7-T 7L Z2RM (=T TRy ) LTWEET R, PICA %A T 47 74—~k
T ey AT u FANGEGELE T, T aylMNET 7V T 7 E BN (T oy TRy o 7)) LTNEET,

7.103.1. IEEMTIRF ¥
8x8 T/ NE 1 TuyZE LT, T uyZNIET 7Y (RNOFRE) \THHL COEET 2, 7oy 7 BAL Tl u A
LTI T,
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7-1. EEMTORAF DT O ILIEHIE

8x8Tt/LA1T Oy

0 (TAvIEL T u ARIZER)

0.0

0.0 1.0

1.0

7.10.3.2. EET VA F ¥

JEHET 7 AF vid 4xd T/ RN ZFEED TTay 7L, 7 ay 7 B CHEMSNET, OpenGL DALAETIE 7 a7 HAL
T u FIANTEGEL T (RN O F L) L THEET N, PICA XA T 47 74—~y hTlX 2x2 7oy r%aAZ7Tay e, A
A7y PNITP I IINT, AZ T 0y 7 BALTIE u 5 ENSEE L TR (IO FRER) L CnEEd,

7-8. ERTOAF DT IRIVIEMIE
1.0 0.0

0.0 1.0 <
0.0 1.0 0.0 1.0

[ERET I AT 2\ ZOWTCOZERLI3DS Pl I3 ~=aT )b — 757 4o 7 AR 2 B R LTS,
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8. TBEmS T—4~

HR Y == CIEA NS TH BB T — 2 AR BSOS AL B e ATV ET, 3DS 1 4 0 24 By MNEE/INEUR
R RSN R MU F — 22 A O TEXATE ST ey 4 S L COVET, ADSNFEAT —2i%. 4 o
HHER T By L TSN RE SN E T, 7oy TR EE T 22803 TEE T, VRAM b0 T —
B DFERIAFEEZIAITTEER A,

OpenGL ES 2.0 E[EIARIZ, 3DS THHONATE N T — XL FERE "R AR Lo T B X BNIEHD FH A, TH SALE
r—ENANENTZT —ZEEDINTEL T A0 TR RELET, KA., 3D T T 4o 7 AUERT A
NENDTERT —FIUILL T OISR B ERHVET,

® TH BT

® LR~ UL
® PRI L
©® T U ATy JiEAE
® [H ST —

TR =—XL PICA V57497 Aa7 MEOT | 7V SECRIRLET, TOEONEEZ G AEDDHITHT-> T
MESY =—& V7L Av=a T LOBFHEBEID L ET,

81.THRT—H2DAN

TV =2 arinb ANSNDEAT — 2%, HA BRI BEMST NI AN P AZEZN L THRY =—F ITES
NET, HRY = —F I TIX #pragma bind symbol 2LV, 7T —F LT —FE AN TJTAHLUAZEIEELET,

3—K 8-1. T—RRELCRADOBEEF T (U z—F7E2TS)

#pragma bind symbol (AttribPosition.xyzw, v0, v0)

EROa—=FFITIE, ANV URZ vO DAL R—F b xyzw (Z7 —44% "AttribPosition” ZBEfHT T VET,
RICAFV ARG DT — 224 % BT D2 LI TEE A, 72, 86 2, % 3 5IEULFRICM B LILE 3 515&4
L THE) TRUTUXRDER A,

T 7V —a il Tid glBindAttribLocation () CIEAEMEE S LT —X4 ZBE AT
glEnableVertexAttribArray () CHABMEESOMEITEH L, glvertexAttribPointer () 72ET
THRT —FE ANTILET,

—F 8-2. HRBREES OREMTEHRT —2AN

glBindAttriblLocation (program, 0, "AttribPosition");

glEnableVertexAttribArray (0) ;

glVertexAttribPointer (0, 4, GL FLOAT, GL FALSE, 0, pointer);
FROa—REIciE, HABEMEE S 02 "AttribPosition” OARIERFOT —XIZEERT, 4 B OTESEMEE A
HLTWET, LYRADBESLHERAREES IR THAIDEEHYFEEA.

#pragma bind symbol TREEfHTHNTWRWANL VAZDIEIIAE TT, ANSNDIEMT —H03 GL_FLOAT
BICIRWGE | BEIIZ 6L _FLOAT BB ThET, 7272L, T —# D normalize” (EHUL) (T TN EFAD
THEEBVLETT,

THRANY T 7 21T %% WIBMED T =2 H AT LT =P A ZXDOMBE IR NTEHRT —F OEREHE L
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T FERNC DWW, T15.13. THA B O A S DI LATEN T —F DIRIE R E ~D B | BB TLIEEN,

FRB:  glVertexAttribPointer () TIEAT —¥& ANT25 4. B 4 5150 E (ER{LOHE
EF AR =7 CHR =S TRV ESNET, FEEDRMRENRN D, THR Y = —
AN CTHRINCERCAAI I TOLERHET,

glVertexAttribPointer () @ tppe |l GL_FIXED XU\ GI, UNSIGNED SHORT %H§7E
THZLETEER A, F/2, GL_FLOAT, GL_SHORT 28 ELTZGA . per ITHRET IR 2IET
FTARAINENEI 4 Byte, 2 Byte TRITFIUERVER A,

JHHY ==& Tld 1 DOESZRFTHRNC, D7ait 1 DOANL AL (1 2 R—R U ThMENETA) 0 HTE
T — A EFEARAEIRT U IE F I CEEL 22V AT REME R HY £,

82. THRT—4DHH

TES Y == OAERFERIT, M OTES B B T EN TV D AZ ~DEERA B THREO T o A~NEESNET,
HRY = —& I T #pragma output map IZ&YD, HHTEABMEA LT — 251 TAL URZEIBELET,

O—F 8-3. HATERAREDLSRETYTELORAEADBEAH (U z—FT7RVTS)

#pragma output map (position, o0)

mov o0,

LFEOT=RHITIE, ALV AY 00 ZTHRERICY YL TNET, 00 II7 —Z2EHEZATZE T, 7 —F D3 H AR

LLTHENET,

BB DT A MBI PRS-y = —F LM CERWD | THR Y =— 2 0N 1T ATES BT H 5Lk
BHNTEHDIAES, HATESBIEICITL FO B BHY, HASNDBIEICIZTE R Y =— % TRIET &2

OB TNET,

= 8-1. HhTEREH

RiER HAashd R BEITAREMS
position TH A xyzw) O 457
color THRAT— (RGBA) @ 4 sy
texture0 T AT X AR O (uv) D2 oy
textureOw T I AT ¢ FERE O (w) @ 1 sy
texturel TUAF YRR 1 (uv) D 2 plsy
texture? TIAT v AR 2 (uv) d 2 ffisy
quaternion JHA—F=F xyzw) O 45y
view Ea—~yH (xyz) @3 psy
generic LA B A AN = — AT AR O DSy

HEY=—Z Tl v B 7SN VAZ TR TOa R —F3 b (xyzw) (CRT L TABOEEEZAF 2T TR0 E
Hh, EDIWD, #pragma output map CTHESNIZLVAZOIL R —R I RTRTYE LTI TV RWGE
FEHIN TRV R =R MIF I — A EZAT /R E OB LEITRDET,
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o, vy T EN L VAZ T AN TUITEAEZIA F R S CTR RS = — Z AL A R A HE T L IROTE RUALELS
BOET (end M F OO UISLETT), DFE HEDOBIET —FNL PVAZTEZIAENZOMTITFTINGR
WABEMEDS D ET,

1 DOV TAZ (A R—R P E) ~DOEZIAAT 1 THAOWBLOMIZ 1 EZT T3, RUH AL AFOFRIC=
R R AR EE AR E T2 E OBEIIRIESN T ET A,

generic UANDOH ITESEMEE~ BV TEHH NV IUAZIL T DFETTY, generic LIANT 8 DLLEDOH HTER
BEE~ oL ST HGAL, HEOTES IR | DOL VAR E L T HMERHVET, TOHA | texturel
L texture2 & 00.xy & 00.zw (TvyE LT T 5LV o723900, BEOTESENE (G5 4 iy ETOLD) % 1 DD
LI RBI Ry I LIRIT UL EH A,

8.3. A=A —LERTE

#pragma bind symbol TANLIRZLA GREVNIUREL RS | T — VL URE  BEEL DA (T — 24 %
FELHTTODEE ., glUniform* () IZE-TT PV r—Tal b L VAR EEZ R ETHIENTEET,
glUniformMatrix* () I transpose |l GL_TRUE &5 T 52L& T, 175IDHLEE (column—major order 775 row—
major order ~DZEH) Z PN TITHZ LN TEET,

T, HAy == e 7V —alloa—RElzRUET,

a—F 8-4. ANWLSREUNANDT—2LBESR T OH (o z—F 7L TF)

#pragma bind symbol ModelViewMatrix , c0 , c3 )

(
#pragma bind symbol ( LoopCounter0O , il , il )
#pragma bind symbol ( bFirst , b2 , b2 )
#pragma bind symbol ( Scalar.x , c4, c4 )

O—K 8-5. A=JF—LEEOH

uniform location = glGetUniformLocation ( program , "ModelViewMatrix" );
GLfloat matrix([4][4];

glUniformd4fv ( uniform location , 4 , matrix );

GLfloat scalar value;
uniform location = glGetUniformLocation ( program , "Scalar" );

glUniformlf ( uniform location , scalar value );

uniform location = glGetUniformLocation ( program , "bFirst" );
glUniformli ( uniform location , GL TRUE );

GLint loop setting[3] = { 4 , 0 , 1} ; // loop count—1 , init , step
uniform location = glGetUniformLocation ( program , "LoopCounterO" );

glUniform3iv ( uniform location , loop setting );
ERROI—RFITIE, "Scalar” OF =X R—FR b x ZHRELTWET, 20X, BHET DL U AX MR EE)
N D AZ THDLG AT R — RN ET AN TEET, 2R —R UMD EIL, xyzw DIEF TV,
HEET DR TRT IRV ER A, DFY, xy R° zw, yzw [TFREFRETT N, xz X° yw, xyw [TFEETDHIENTEE
A,

I VAR I = —F T 0T T LD 1loop M OHIENIEHSNET, 24 EYMBEDOLUAZT, 0 ~ 7 bit 23/L—7[H
¥, 8 ~ 15 bit 23EIHME. 16 ~ 23 bit SHIMEIZEN L THENTNET, loop MBI —T DT HL VAL %A1 il
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THIHHEL, loop MM D endloop A ETE (FEESNIN—T I + 1) BHEDIRLUEITUET, L—7 2807
LN =T AT B RS DEEIME S TN £,

84. D)y TEBRRDIREE

THEY =—Z NI T D70y T EEREZD 7 A431E OpenGL ES YD HARE B/R > TVET,

OpenGL ES Tl -We 235 We O#IFI Ty 7 ERETH, 3DS TIE 0 255 -We OFFH (G B0 L TWES) T
Vo FPENET, 2072, TV —3 a2 D OpenGL ES HIO S EHATH 2T 554 . -We 725 We OFiFE% 0
M ~We OFFAICE T DB R LIIZRDET,

FI)r—2a  CREERTINEZERTHES
AT DX WA i L Cb =7 4 — AR ESII-L VAX TR ELET,

—F 8-6. OpenGL ES Hf DS EMITIEEMT S

GLfloat projection[l6];

projection[2] = (projection[2] + projection([3]) * (-0.5f);

projection[6] = (projection[6] + projection([7]) * (-0.5f);

projection[10] = (projection[l0] + projection[l1l]) * (-0.5f);
[1

projection[14] = (projection[l4] + projection[15]) * (-0.5f);

ERY—5ITIT5EE
SREHALELE LI OLIZ L TITWET,

3—F 8-7. OpenGL ES E#iDFHEATI THELEMRT S —F 7L TF)

#pragma output map (position, o0)

#pragma bind symbol (attrib position, vO)
#pragma bind symbol (modelview, c0, c3)
#pragma bind symbol (projection, c4, c7)
def e, =0.5, =0.5, =0,5, =0.5

// Model View Transformation

dp4 r0.x, v0, cO
dp4 r0.y, v0, cl
dp4 r0.z, v0, c2
dp4 rO.w, v0, c3
// Projective Transformation
dp4 00.x, r0, c4
dp4 o0.y, r0, c5
mov rl, c6
add rl, rl, c7
mul rl, rl, c8
dp4 00.z, r0, rl
dp4 o0.w, r0, c7
85. ERFvyia

TRy == CAEREIINTSNEIART —FO—EIEF vy 2 UTRFESNET, [HRAV T v 7 2% bl THR
Y FIIANENDTHR T =203 vy ¥ 2l BT DHRT —F DI T —ZERIC THLEHWEN GG T
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Ry == CREEE TSR vy o FICFET DB E A DTEHR T —H % R T e ANERED ET, — R
GL_TRIANGLES TIHMT —#% A1 T 5L, RUTEMRT —HIZH L CEEIFIOMELA TN D ZENZ WD TT A, ML
B BOTEET — 2 05% v s a bIHET D A BB BT L TE &,

THR Yy v 22 457201213, LT OSFZimzL TORIT TR £ A,

® [HE AT VI AEBRUIZTERT — 2D AN THDHZE, OFV, glbrawElements () ZMFOHLCHEAT —
B AL TNDILE,
® [H ANy T EHSIZTERT —HD AT THHIL,

TESEF Yy 22T 32 = NDTEET — 22X vyl 2T 52N TE LRU OZFEENILLZ, JE OT LTY XL THEES
NTNET,

IS RENDTERT — 40 32 THR LA E-TWVBEXIE, Fry i allby M RMFEMEN &L ET, THA
XX aDNRIT, AT VIAT LA DEIASILTOB AT O LIRSS, THAS = — & TEITEN TSV =—F DR
ERE AT I ADW LS D SAEL R L9, ZDT8 ., Bl A YT v I AT T HEF L, — BRI EDS
TRWETREMERHY T,

86. HAVI—F~ADEWEDHE

THR ==L T, 77747 REBDTARE ML =T 4 — AOERE NG DEDLIENTEET,

8.6.1. HRRITHB OIS

THR Y = —H I ANSNBIERT — 2 DRMERE#% glGetActiveAttrib () THETAZENTEET,

21— 8-8. glGetActiveAttrib() M E

void glGetActiveAttrib (GLuint program, GLuint index, GLsizei bufsize,

GLsizei* length, GLint* size, GLenum* type, char* name) ;
Vo R TIRNRE | RIERT T TIA TV = I N1 program \ZHEESNIZYE1E GL_INVALID OPERATION T
T—BAERSNET,

Index 2%, program CIRELIZ7 07T 047 P27 MI%L T glGetProgramiv () @ pname \Z
GL_ACTIVE_ATTRIBUTES ZJEL CHGL/ZTHABMEDOE - 1 £TO 0 LU EOEZFEEL I, ADESCTERENMED
UL EOEEEE LIS AT GL_INVALID VALUE =7 —M RS ET,

bufsize ¥ name \HEE LTSN DY A XEETEL TESW, ADMEEFEELZSE 1L GL_INVALID VALUE T
FERSIVET,

type \ZIFTHRUBEOTER D WISNET, size ITIFTHRBMEO VA X ((HREMEZEITLOITMELIND, type
TRSIVAERHAL TOMEE) DS ET,

name \ZIXTE R B IO TINSNET, THRBMEOARTIOTED bufsize FVHEREWIEEIT bufsize- 1 3
FTETOEANSHL, U SCT (NULL) SR BICIBIMNSNET, Jength (21T name [ZFEHNS IV S0P IR SUTFIEE &
FHA) DS ET,

8.6.2. 1= J4+—LIEHDENEG

T TGEF T VI MBS TNDL =T 4 — A% glGetActiveUniform () CTHGTAIENTEXET, TES
V= RFIZRL T, BT HUA AN == R T T T AN 2= TR T D2 =T 4 — 2D HRIZ OV T
B AZENTEET,
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a—F 8-9. glGetActiveUniform() M 5EH
void glGetActiveUniform(GLuint program, GLuint index, GLsizei bufsize,
GLsizei* length, GLint* size, GLenum* type, char* name);
VoD ERTIRNRE | RIERT BT T LA T V=V MNR program \CH&ESNT-Y5E1E GL_INVALID OPERATION T
T—NAERSNET,

Index \ZIE, program CHRELIZT T T4 7 V27 MIX LT glGetProgramiv () @ pname \Z
GL_ACTIVE_UNIFORMS Z¥L THUFLIz2=T4—LfFEHOK - 1 £TO 0 LLEOEEFFELET, ADES~L=
74— MMEROELL EOMEEIRE LA GL_INVALID VALUE =7 — M ERESIET,

bufsize T name \HEELIZEHN DY A X% EL TESW, ADMEEFRELZYE 13 GL_INVALID VALUE T
F—ERSNET,

type T2 =7+ — AR E T HEDOFERDMENSIE T, size ITITREMO VAR (=T 4 — AR EMITHELX
N5, type TRSIVAERIHEAL TOME) BHMSNET, FIZIE, T NE2—EHITHOLO7 x4 1T E
type \ZIE GL_FLOAT VEC4 73, size lZld 4 WENEIEMNSIET,

name [ =7 3 — LD FIPBHNENE T, =T 53— LDOLRIOLFEEN bursize JOHREWEEIT bursize
— 1 CFETHRMSI, #03CF (NULL) DRBIZBINESNE T, Zength (21 name \THEHNSIUTZ ST TH (i L7
W& AETA) BEHSNET,

8.6.3. BREMEMDFERII=DL\T

glGetActiveAttrib () & glGetActiveUniform() THETAZIED TEAEDOEBNIZIL, L FTOLORHNE
‘a—o

x8-2 REMEOEMN—&

=l B AVR—R U FRERRE
GL_FLOAT float 1 INAT A A —
GL_FLOAT VEC2 float 2 Ea—R—hRE
GL_FLOAT VEC3 float 3 77— (RGB) | JiTa~7 kv
GL_FLOAT VEC4 float 4 77— (RGBA) | 25414751
GL_INT int 1 E—FRE
GL_INT VEC3 int 3 2N F D —ANT]
GL_BOOL bool 1 A2 DR IE
GL_SAMPLER 1D int 1 BT —T VO E

¥ OEBIK Y 2= D= T p— A THEASN TOARER O —ETY,

8.7. B DA JA—AIHTIREL LUIE

3DS TiE, BE D2 =7 4 — L%k —fETRIE - BT 2Bz RIL ThET,

glUniformsDMP () OFEUHL T, BUEASAUREN TS T BY TLAT V= I MOBEE D2 =7 4 — MK LTl E —
FECRETHIENTEET,
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a—FK 8-10. =74 —LD—EHRTE
void glUniformsDMP (GLuint n, GLint* locations, GLsizei* counts,
const GLuint* wvalue);
N FREEITI =T +— 2 OEEERELET,
Jocations |t n D=7 —LDu/r— a2 (glGetUniformLocation () CTHUS) 2L 7ZE S ~DHRA
H% . counts |2 n HDOL=T 43— LAOBERBEEILIZB SN ~DRA L 28 ELET, 22T 4 —LOEHEIT
glUniform* () ® count (ZARHE L, BeHH =7 4 — ATk U TR E T HEH OB R % | Bld B CldienWiGaild
1 % counts THRETAHESNKML TITZINY,

value \ZIE =7 4 — MR E T HMEERII LB ~DRAL X ELE T, 2=T 4 — LT LT —Z O EKIE e
D12, valuellid locations X counts ERIUAL T v I A TRIG OB EMEEASINT HEITRVET A, EET D
=74 =L GLfloat M7 —X& GLuint MT —F DM ZARIET HILNTEEY, GLfloat MD2=T3—LAI(Z
BET DML, CLEloat BT —#% 32 By hT —H L TIIIL TEE0,

OB TIEET —F =73 7o ER A, TNTOFHUCBIL T, REREEZIRE LIS A ORI RE T,

glGetUniformsDMP () DML T HELI-T 0V TLL TV bDOEED =T 4 — AR ESNTODEE —FF
THETHZENTEET,

3—F 8-11. A=+ —LO—EHR/
void glGetUniformsDMP (GLuint program, GLuint n, GLint* locations,
GLsizei* counts, GLuint* params) ;
program \TL=7+—LDMEEBST 57 RI T2 T V=N ELET,
2 IEEEE T =73 — OB EREELET,

Jocations \ i n D=7 — A LDu/r— a3 (glGetUniformLocation () CHUS) 2L 7=E S ~DARA
K%, counts \ZIE n HO =T 4 — DO BRI EMNLUTZBLI~DRA L FERELE T, 2=+ —LOEREITIL,
BeF =7 o — Ak CHEZ BUS T2 EH O B 5 A | BLFI CIERWEAIE 1 DM SihvET,

params \[IE =7 4 — LDEE BT HESI~DORA L 2 ELET, 2= 4 — LT LT — X OSBRI 5T-
W, params 2% locations X° counts E[RIUA LT w7 AKIROBR EMEPIHANIN TODEFIRD EH A, EE R
B D=7 —AZI% GLfloat BT —#L GLuint MF =X DM HERESEDIENTEET, params I21%
GLfloat BDa=T4—bhbHAFLIZ GLfloat BT —#I% 32 By M7 —Z LU TSI TV ET,

OB TR —F =073 7o ER A, TNTOFHUCBIL T, REREEZIRE LGS ORI RE T,

88. TDHDIEREE

glGetUniformLocation () THETAZILEDTELZ=T4—Lb0Dr— a1, glUniform* () <
glGetUniform* () IZLDL=T 4 —ME~DT 7 EAMEHATHIENTEET, ZOLEX v — a7y MEZE
Mz HZET, B =T — ADERERE L TT VAT HIENTEET, DFY, v —ail 1 ZMRISEE .
FAR 2 =7 4 — L0 2 % H OERIIT 7 EATHILITRET,

=T p—bDulr—aid gllinkProgram () OFFOHURFICENRELET O T, KRITT 0T TLA4 T VI D
CIENE2VET, glUniform* () TiX, v —arBNB#l 33707047 V7R AL v 7T a s T AL TR
EENTORIFIIET—%2 AR LET, glGetUniform* () TiL, B —TarBB# 37 0l 7547 V7R
program ERRDGEINCTT —HERLET, 12720, TRITTT AN 2 —F D=7 53— AR, 07 —arOffEic
0xFFF80000 ZimEEfi CHEE L7z gluniform* () BEW glGetUniform* () TIHETZT—NAERIN TR A,
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HAIT2MBEDIRWTH G BYEL #pragma output map DERICEDRNIIILTIZEWN, THR Y = —F DEITIRE
ZIE, ERSNIEAEME (AL VA IR L T T HEZALE LT UL e bl e | BB 3 DSBS /2500
TY, Fo, B IS TR GPU DR O —EIT L Trry ZHIfATT i H720 | HEKZR Ny 7 ) — 1 2H D78
BoTLENET,

TEHRA Y7 72 L2 O THRUBME R K 16 8, TR Sy 7 72 5 2 #m O TEAUB TR oK 12 8T, 72

72U, THSE Ay 7 72T 58T 12 AOTESREE AT 285413, TART — 2O EIZB 3 2H1%0 (76.8.1.
glDrawElements() DB D il 2 0R) ITEE L TLIEE N,

HRY=—F TRy 7 7T, FICERBEOERE 16 HETERTEETD, LRLOFRMIE- TR ESND KM
Ba B2 - E | BB OO LKFIZ GL INVALID OPERATION DI7—RNAERRIND ATREM S HV ET,
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9. DA AN T —H

TAAN T == T, [ER=—F oD N ZE L CHIITA T EROLEZATW ALEOBOTESE /1352
ENTEET,

OpenGL ES 2.0 CiX glDrawElements () =° glDrawArrays () P53 GL,_POINTS, GL LINES,

GL_LINE STRIP,GL LINE LOOP Z{EETDHIELTRALMTA L ZRE T HZENTEELRD, 3DS Tik, hAT
PTG SN DT VIT A T IZ DA AN Y == 2L TERLZRT U RV EE Ay FIAT L TN TR
OpenGL ES 2.0 L[AIf%IC GL_TRIANGLES, GL_TRIANGLE STRIP, GL TRIANGLE FAN TITWETH, v LFH 7
SN I3 S LT EE A

[5. S ==X 7/ T 5] THIR/2L9IZ, 3DS Tl SDK TUA AN Y = —F 23R TUES, i ] AT EEZR A AR
T —XIILL T OLDRHIET,

® RAV I/ =—H

® A —H

® L )LTyh=—H

® Catmull-Clark V7' 5/ Va > x—4

o L—THT T VA e—4

O R—T AUV AT LY =—H
INHDOVFH AN Y 2 —F EBMTHEATHZLTTEETA, BTTHRY =—F B &N A FVEr—RL, THR
Ve H L THERTALERSHVET, VA AN = E TG G 4 EHDEAT ey DI B0 1 oS
AN Tyl THERESNET, $2, T AL URZD 15 F (b15) 1ZV A AN = —FIZ TSN TOET,

9-1. A AM) o x—F DEFEA-FERICKZ IOy Y EE0E N

ER7Otyy
EAAS BRIoeyy TR
Tae= » ERITOEVY > owia

» ERFAEyY |

Ba7OotyYy

JERAA » EBEmJOtyy ER S ARY
= > e » N —>

ZJa+xR > EaTOwvy | Fryia Jotwyy

VAAN T 2 —=F DA T —HIFTEA Y ==X OO AMERASIE T, VA AN == BB T DTHABIESCAT)
NEFe, i AT REZR TR R E X TN E DY = —X 7 al Z L TROLNTRY, R =—X 13ZnbE ELLH 3
LUENHVET, VA AN 2 —F ~DATNTER Y =—F PN T DL PRAZF S O/NSNSODDIEFIZITOILE
I, AT 2THAEMEIT #pragma output _map TEHRLET N, JEMA generic DLDIITA AN v =—F TO A
RS, BBEOT B (TT 7 A MLERE) TR NWHR B EE > TOET,

DA AN == F I TR =T 3 — DB FIEL, RA VP 2= THNITE 2 — R — DR EREIH AL ET, 2nbd
DFR2=T 3 — NI T X THHEMER AR E THLH2D, 77V r—ar B THEERELRT IR0 EE A,
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9.1. KAV —H

RAV I ==X, THRJEREL R A N ARDG TE R JEEZ P ET DL DEIDRA LN ARXDESTE RA 7V
TAT V&, 2 DO =M TVIT 47 AR L THBILET, RALVNTVIT AT ICTIAF ¥ &2 MDD RA L M =—H T
TUAF R (s &t IXTRIZME, r 13 0.0 EE, q 1T 1.0 EE) DHAEMIMUIZLORRA L PATTA by =—F T,
EHLDY = —&Y | Uy RIZ LD~ )L TF o 7 VRN 3R S L COVER A,

9-2. RAV T ST 4T DHEE
(s, t) =(0.0, 1.0) (s, 1) =(1.0, 1.0)

7@

]
% D Point Primitive
<
o . VertexCoord (Input)
. . VertexCoord (Output)
(s, t) = (0.0, 0.0) (s, ) =(1.0,0.0)

9.1.1. >x—452I77(J)L

HRY ==X LV ISE DY =2 —F T 7 AL, AN == PLBEET DA R BMELISNI T T 7 A ML DT D1 H
NSITODTHEBYEDE L | RA LV NAT FA N 2= INT I AT Y e % N )T B HIREVET,

RA I DMP_pointN.obj
RAL AT Z A DMP_pointSpriteN_T.obj

NIRAL b == F (A PRT TA I =—2) BB ET DL O LSO THRBIEOEL, T I3 257 7 AF v FEEED
{[E- e

9.1.2. $¥1=TJH4— L

E o — R —heRA L M ARXDEERERR O 2 - N Z R ET D TR =T+ — AR FELET, ThoD T =74—
MIMIMBEZ 2700 | T EZRELRITIUXRDEE A,

Eai—mR—k

Ea—R =D T K2=74+—2A(dmp_ Point.viewport)TIE, Ea—R— DMREEIDOUE A gluniform2£v ()
TRELET

ERERE

PAVFARD RO TH) =74 —2L(dmp Point.distanceAttenuation)|Zi¥, GL_TRUE (FEEEIRREIH
) F721% GL_FALSE (BRI AMER) 2 glUniformli () TRELET, HEHRRZMNLIG G RAVIFAX
(27U 7 BERR We DRRFEENDHILTY 4 NU RIS D We (2R DBRE DN/ RALNTVIT 47 3 &
DERIFPARFTACD BT T2 ET,
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R 1. R —FDFHIL=TF— L

FHL=T4—L il BRETSIiE
4o Point . vi . , | B MR T OREATCRET 2.
Mp_roint.viewpor vee (1 / viewport.width, 1 / viewport.height)
IRAV Y AXDHBERR DR E 2T D0 E 97
. . . EHRET D,
dmp Point.distanceAttenuation bool

GL_TRUE : BB Z A5
GL_FALSE : JRRERRA TS

0,13 THEA T—5 DT

AV 2= EWHRALNTVIT AT Z T DOIME 2O, TAREBEERA M ARXD 2 DT, ZHLDTEAE
MATA S ==X O )T 2IEFIL, WAL O REHFZO/NINF NG, THREE, KA M AT, KA IRT T4
Mz —Z OEEIE, ZORICT VAT Y NG E ET, FH T AT VAT v R OEE P EE THLLEIE. 1 DO
VIR 2 DT IAF Y JEfE % xy & zw (T TSy LRIT U2 Ed A,

BE T _RE M ATEABEIL, THREBEN "position” AL MAXN “generic”, TI/AT ¥ ERED “textured”
~ "texture2” T,

AV 2= TR H SRR LR AL M AR DI R AT —HHE =4 THATHE ., v e—X 77 AL
DMP _pointl.obj #V 7L, [HE > =—# @ #pragma output map [FLLFOIINTESLET,

a—F 9-1. RAVI z—HE2ERTHHEOHALCREBER (O —FF7+EUTF)

#pragma output map ( position , o0 )

#pragma output map ( generic , ol )

#pragma output map ( color , o2 )
RALV AT TA Y == CUBIRTARBIELRA L N A R 2 DOOT I AT ¥ PEREDIZIN AR A T — % H R =—4 T
13556, > =—4 774V DMP_pointSpritel_2.0bj #V> 7L, [HR Y =—X D #pragma output map |FLLFD
JOIESELET,

a—F 9-2. RAVFRTSM o x—F2EATHIHBEDHAL O RSB EH (S z—F 7L T3)
#pragma output map position , o0 )

#pragma output map generic , ol )

#pragma output map

(
(

#pragma output map ( texture0 , o2.xy )
( texturel , o02.zw )
(

#pragma output map color , o3 )

RAVIAT TA N 2= B (XTI AT Y B RA L NAT TANRA DT I AF v A EE A THALEY, HRY =—4
13, RAVPAT TA R 2 — X CTEHERZONDT VAT YO IV AR A I— D EE T ER T UL b7
LIZEENMLETT,

014 THRT—3DAN

RAVI 2= F BT VIT 4T DAEREITOTZWVE AT, glDrawElements () 721 glDrawArrays () @ mode
| GL_GEOMETRY PRIMITIVE DMP AL THREUMHL T/EEWY,
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92. 54 x—4
St iR 2 SOTE AN TR A5 S (542 T UST 4T e, 2 D =TT ST 47 B A L CHl
BIL £, 50 DI T 4 A CRRET B A CEET, TS a WA U1 LT o L F s 71
HEEN IS L TOVvER A,

9-3. AV TV)ET+T DHEE

D Line Primitive
. VertexCoord (Input)

‘ VertexCoord (Output)

B2 DRI TR RBER AR S OIHE LT A DIg D, FiTE CEAT L) 2 TS 4 DOTHEREIES ERSIVET, 4
DOOTHRERRI AN S TEREERED Y J7 1 ($5 OEEITL - TE X T I pkshEd,

92.1. x—452J7(I)L

TESRY 2= H LV IERDY 2 —E T 7 AL, TA Y == BB THTE S BN T 77 A MU O 7D H )
SN TCWBTE B DOENSIREDE T,

TH BRSO E HIEICED, BV = A AN T TA0 D 2 FREIC N COET, B8 —FFA10% 2 DDTE A
JEREZFUIZLC 1 ROTAERBELET, AN YT TAATRAIO 2 DOTEREEE T/ L — A LR T8,
WDTA T 2 O HOTESEEL 3 > B OTESJEEZFICL CHiB SN ET, OFY, 3 S H UBEOTE ST 1 ORiOTE S
JEREEAT T2 o TIAREINAE IS4, BT 1 RIZENRST2T7 10 E00FE T,

/L —hk7 A2 : DMP_separateLineN.obj
AN 7 F A+ DMP _stripLineN.obj

NIET A = — X RULELT 28OSO TE SR MO TF,

922 FH1=—DJ4—L

TALDWRERE T DTRA=T 4+ — LB ELET, TAVIBOTHIA=T 4 — NIAEZFF 20 e | 22w
ELRTIUTZRD E A,

SAVIE
FANRDTAHIL=7 4+ — 2 (dmp_Line.width) IZ1&, TV DIFLE 2 —R— DI L ESNHEH R LI %
glUniform4fv () THELET,
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% 9-2. 54— DFHAL=Tr—LA

FHL=—J4—L & BRETHIE

A DIEELL T OR AR THRET D,
(viewport.width / line.width,

dmp Line.width vecd viewport.height / line.width,
viewport.width * viewport.height,

2 / line.width)

923. THRVI—5 DEE

TA Y == I PNTA TVIT AT BT D DIL B2 OE, THREEE TS, THAERIIE DL U2 5D —F /N
ST TR == b L ET,

BET I ATEAEMEIE, THREZED "position” TY,

YR =TI CHE R TASEREDIENCTE RS T — 2 TR =— 2 TH N T D56, v =—F 77V
=

O—F 9-3. AU r—FEFATIBEDHALORERER (L x—FT712TF)

#pragma output map ( position , 00 )

#pragma output map ( color , ol )
AN T Ty 2= DA v —F T 7 AL DMP_stripLinel.obj TH2ZELMIE/ L — T A vz —F LEILT
j—o

924 THRT—3DAN

FGAL v 2—ZZKDTVIT AT DEMREITO WA, glDrawElements () F£721% glDrawArrays () @ mode
|\ GL_GEOMETRY PRIMITIVE DMP Z L THREUMHL T/ZEW,

93. VIIvkz—4
VIV N 2 —F I TV 2 FOBERER Sy DY Ty by VR AR LTI L ET, YLy by I AT Y =7 b O
SRORTINH AT HZENTE, DY RIS bR IURY T M v Ry ORI H ] 52 LN TEET,

SNy Ty OARRITIL . I E = 4 F (triangle with neighborhood, LA F TWN) EFEIFNA T VIT 47 % Lok
Ya— TR ALZT IR EE A,

9.3.1. L EFIBE= A (TWN : triangle with neighborhood)
Ny Ny DERE T AT Ve VN T D = ATEO 1 DIZEB L TEBILET,

EALEZARETLZATBETO, TNENOTyVEILFELTND 3 SOZAF T ZAF) 25 H- 4 DO=A
A TWN T,
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9-4. SR =T DH|

THA 3, 1,4 &=L =Ml d X, THR 0,1, 3 @iﬁa% Eﬁ 2,41 D= THK 6,3, 4 D =MD 3 D&
DEATED TWN T, TEA 3.4, 6 2D =ABELE AT, THA 3. 1. 4 O=ATIEH O TWN 2842 =/
D 1 DI ET,

TWN I L =ZATEOV IV by P E R T 570 1XEbiv, 47 Y=/ e TWN TR 528 TH T U=/ bDi v
TRy U ERETAIENTEET,

9.32. x—45TJ77(I)L

TWN OTESE &L VT b2 —F AN T HEELCBEO = AE AT THOLRILINNC, TWN &2 1 > FT2O AN
T BHE NI NNTAT T N) EBED A TWN %8G L CA 1T 551k VT b AN 7)) O 2 DD FIENFLEL
35'3_0

V"N T AT 7 V. DMP silhouetteTriangle.obj

)Ly AR 7 DMP_silhouetteStrip.obj

9.33. FH1=—J4—L

Ny N 2= DT L=T =L LTFOLORGFIELET, THD TR =7 4 — AIPIHMEE R a7z
O, HTEEZRELRTIUTREE A,

RITOOREHE
VT N PRV DOREEZHET SHH1E (dmp_Silhouette. frontFaceCCW)Zid, A7 Y=/ DTHAA
71T glFrontFace () I GL_CCW L C\\585A 1% GL_TRUE %, GL_CW O¥A 1% GL_FALSE %

Aru.—-—.

glUniformli () TRRELET,
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VIIYrIvT DI
VT Ty VO (dmp_Silhouette.width) (ZiX, {ERRD x F~RHE T H155E LI A L%
glUniform2fv () TiXELET,

TERD w s D2 (dmp_Silhouette.scaleByW) IZiE, Vv by P OIRIZIER D w 4R H 52 TH
HEROR 2 N T DMEIDERELET, w N ERAE T D8E1E GL_TRUE &, Iy by T D w i) %[5 EfE
(1.0) 12T 2541 GL_FALSE % glUniformli() T THRELET,

VILIYRIYODHhT—
YNy by DHT— (dmp_Silhouette.color)iZid, #7—fE (R, G. B, A)% glUniformdfv () TRELE
—a—o

F—ToxTvo

F =Ty VLR EPO ALy VR L TV WL EAEO Ty Y DOIE T, AT Ty VTR E (
dmp_ Silhouette.acceptEmptyTriangles) |ZX-> THIZHBEISE 2 (GL TRUE) Z&X0, MBS 720 (GL_FALSE
)ZIENDTEET,

F—=T Iy by VIR THROIEREERETNCTA T VIT47 DIDITHmShET, £D70
AL U Ny by VLI RA TR BRRDGEDRHVET, Flo, A—T v =y VEB OB ENFIELET,

F—=ToTYCDIE
F—7 Ty DlF (dmp_Silhouette.openEdgeWidth) IZiX, T4 v x—F LEICIIICIEEE 2 — R —hDIE L H &
MOFFELI-EE glUuniformdfv () TRELET,

F—ToTvCOhS—
F—7 x0T — (dmp_Silhouette.openEdgeColor) Zid, #7—fE(R .G .B.A)% glUniformdfv ()
TRELET,

A—TOIVCOBRRFEANDINAT R

TR 1A ~D/SAT 2 (dmp_Silhouette.openEdgeDepthBias) (ZiX, /S 7 Al (BE CH AT E, TEET
EI)D)% glUniformlfv () CTRELET, —7 oV OAERIITIERIME HENR2N 2D | 2O, T AET
TV R FEFELET,

A—TFoTvCO w S DRE

A =T 2y VORI T AMEIITTA SR D w 2 RETHIENTEET, ThTh,

dmp Silhouette.openEdgeWidthScaleByW L dmp Silhouette.openEdgeDepthBiasScaleByW el
GL_TRUE ¥721% GL_FALSE % glUniformli () TRRELET,

£ 9-3. VLIV I —EFDFHL=—Tr—L\

FHL=—DJ+—L &5 BRETDHiE

vy by U OEE LT OFEATHRE T,
(xscale_f,

xscale_f * viewport.\yidth / viewport.height)
xscale_f: VAR x ATICRE T D155

dmp Silhouette.width vec2

y/v:}yhiyvua,ﬁ@ w oA RS DNNE
. IMEFRET D
dmp Silhouette.scaleByW bool GL TRUE:TEAD w 55257 %2%?5“@_‘6

GL_FALSE:w {4713 1.0 [&
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dmp_Silhouette.color vecd UNVEY NV DIT—EIRET D,

R DREOHEFIEETEET D,
dmp Silhouette.frontFaceCCW bool GL TRUE:CCW (I EFEHEID N FE)
GL_FALSE:CW (RfHEIVAFR)

I =Ty DB D E DR ET D,
dmp Silhouette.acceptEmptyTriangles bool GL TRUE: {45
GL_FALSE:#f#E L7\

dmp Silhouette.openEdgeColor vecd =TT DIT—ERET D,

F =TTy VU OIEEL T OHEXTIEET 5,
(viewport.width / silhouette.width,
dmp Silhouette.openEdgeWidth vecd viewport.height / silhouette.width,

viewport.width / viewport.height,
2 / silhouette.width)

I =Ty VORI ~D ST AMEEFRE

dmp Silhouette.openEdgeDepthBias float %@OTIE“C“?E,EJ:EH% EOME T A DS )
VET,
=TTV OIRIZTERD w % RRT 50
dmp Silhouette. bool EODEFRET S,

openEdgeWidthScaleByW GL_TRUE:w K% RHE T2

GL_FALSE:w il & TR LA

=Ty P DT IT IR~ DSAT ZEITA R
dmp_Silhouette. bool D w o ETRISELNEINETE T D,
openEdgeDepthBiasScaleByW GL TRUE:w [0 %FHET S

GL_FALSE:w iy & F A L7aw

934 THRVI—F DERE

YNNIy =L PV Ty by VA B DO B DIE, THREEE, AT — ERO 3 DTT, ZHHDTEN
JBMEZTA R =— 2 BT DIEE L, H )L AZE 5 O/NSN T35, TH RS, THR AT —  IEROIE T,

HET_REHDESUBIEZ, TEAEAZER "position”, [HRIT—N “color”, M “"generic” T,

SN NTGAT L IV TH T 55413 =—4 774/ DMP_silhouetteTriangle.obj #V> 7L, THE S =—& D
#pragma output map [FLLTFDOIITESLET,

O—F 9-4. VN IY z—HEERTHREDOHAL S RERER (L x—F 72 TF)

#pragma output map ( position , o0 )

#pragma output map ( color , ol )

#pragma output map ( generic , o2 )
HRY=—FWNTIHE, 77V —2ar b ASNTCERICE T MV E 2 — AT, x BT E v BRI OWTIERIES
NIAEE AT IUTZR0ER Ay DFY, AR =—F DO ASNDIER 1 13, TLUREER OER n=(nx, ny, nz) 2>
LU T OIS ESES 2T TR0 ER A,

nl: " 2 2
A nxT +ny

Vx—Z TR T T TRIBTDHELULTFTDOINIARVET, aNormal N7 7 Vr—Tainb ANSHIZIERR, vNormal A3
Ny b e — I ENDIERTT,
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O—FK 9-5. VILIVP S z—FITA AT HEROERIEC —FT7E2TS)

mov TEMP NORM, CONST_0

dp3 TEMP_NORM. x, aNormal, MATRIX ModelView[O0]
dp3 TEMP NORM.y, aNormal, MATRIX ModelView[1]
mul TEMP, TEMP_NORM, TEMP_NORM

add TEMP, TEMP. x, TEMP.y

rsq TEMP, TEMP.x

mul vNormal, TEMP_NORM, TEMP

VR ANy CTH T T 556 > =—% 774V ) DMP_silhouetteStrip.obj THHZELSMIT NV NNTAT 7L
AT BB ALAL T

035 HRT—32DAA

VNI =LAy by D OREE ATV R WAL, glDrawElements () $£721% glDrawArrays ()
? mode IZ GL_GEOMETRY PRIMITIVE DMP AL CHEONHL TESW, o, HiEORFiC
glDisable (GL CULL FACE) THVI 7 HEHTLIRT IRV EE A,

TWN OME b, vy by 2 —F ~DTERT — 2D AN, TEEA LT v 7 A A EHER L £, DIBEOF T
TEEAL T 7 ADMHZRHREL TOVET, 2B, THEA LT v A% LRWEEAIEL, TWN OTES A S OMANIHE-
TIHEAT —Z W _RDLERHVET,

9.36. VILIYRSALTUTLDAUTIHIR

VIVESITAT I ME TWN & 1 DT 02— AN THHET, 6 TEHSRT L 20O TWN ZATTHIEITR0E
T,

AN T HEBDIEFIILL T OLBY T,

L EAEORE 1 TER
L= AIEOH 2 THA
HFOLEATEORE 1 THRESE 2 HABEK T2y 2 G 7008 =AF 00 1 DOTER
L EAEOR 3 TEM
L EAEORE 1 TEAEE 3 THANRRT 2y VA 3508 = AR 0OL) 1 DOTER
FOLZAEOE 2 THRES 3 THANR T2y VA 35048 A OL) 1 DOTAR

D U1 W N

LIFOROAT 2Nl oA T v I ADFE EE it AL £,

9-5. TWN Ol

RV DRIVHEIL CCW BPRESITWDERELET,

FIRDINTGEIRLI-PL = A (1, 4, 3) (3, 4, 6) ETIUIA T v I ADFREIL.
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(3.4.6) DAL T I A:3,4,1,6,5.7
DINTIRVET,

D = AIEHAFEHRL TODIEE ., DV by T ERSNEE A, F2, 3 DU LD =ZAF Ty Paiti 45857 =
ABITZE L TOEEA,

9.3.7. VILITYRAMN) YT DA TIIR

LTy AR 1 TWN Zdfi L Cora— X I AN T HHIET, MO TWN T 6 THRD ATITRMETT A, LIRRIE
2THEDAIIT 1 DD TWN ZASITEZENTEET, FO7=80, FUEF AVEHET 54 Th, LTy NFAT S
IVOfELL EOMREE FETHETFREINET,

FOEATEOE 2 THREE 3 THAE, 20 2 THAMNER Ty U2 A THHAD 3 THRAKRO TWN OHLL =4
FETHIUL, 2OV N hAN Y FIZED AN EITHZENTEE T, DFD, #iD TWN OFeth DT = AR5 BIDOH
D =AM DINCTEAE AL T Z IR ET,
ANTHEBRDONEFIFLLF DL TT,
L &AD 6 THRITI VT NTIAT U7V ERCTT, PO EAIBOR 2 THS, 5 3 THA, BRI ELTEAD K
OFL=ZABOFE 1 ~5 3 THRERVET
2. PLZAEOE 1 TEHRESE 3 TEANBE T2y U IH 3508 “AOL) 1 DOTEM
3. HLEAFEOE 2 THAEE 3 THADNBRT 2=y 7508 =AF0OH5 1 DOTEK
4. P =ATEOF 2 THR, 5§ 3 THA, 3. CHELLIEARH-2P L =AF0OF | ~5 3 THALRY, UgIT 2. &
3. DFIEEHEDIRLET

UNVEV AN Y IIZEA AN ERE T 5, BbLUATIRD I IV AN v 7% A ST LT DE T, 3. THRE T ATE S DRI
FLEAROE 3 TARERUTASEZ AL TR E2TWET,

9-6. VILIYPRN)YT DA T I ZADHI

EROFT V27 BN (3, 8, T) BMEURO L = AL T B,
UNTRAN Y FICEBA Ty A:1,4,2,3,0,8,6,7.5.7.9
DINTRVET, MFHL THD "7 OTHE I KIRIEETT,

HRUEE AT T LR T TNy hAN 7 D AT EATICIE, 272 TWN 2L CTWD 6 THRD A NN LR
LET, TOLE, HT-72 v VT hAN T ORAIOF L =MD glFrontFace TOIRELW )25 A1, &%
HOTESED AN TRICTE A 2 BIA DL TIIZEW, DFY, Lol chiuig,

HEPOIREL Y Ny AN AL DA Ty A1, 1,4, 2,3,0,8,6,7.5.7.9

DIV ET,
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KRR E 1T DO Ny AN Y 72 AT DO R LET 28, &BE DTV AN 7 O AT TR
EEATOTIC, PV MAN Yy ICB T 5857 A afid TAN LIS AICv v oy by O HICHE S5 A
BREDRHVET, Fo, VNI LTI V77 T L R EERATHIG AL, TN TOU Ty AN w7 O A ) Tl
EEATOLENHVET,

L =MATEHHEHEL TODEE | Kinfe EMMTONCLHIESN DT LITERL TZEY,

038. A—Fr v

F =Ty P lE ENO ALy VR L TN PL = ATEOTy YOI L THHIETHALEL, Ty VR
W T D= ATGDIFAELIRNTZD | ZDAL Ty 7 ADFREFIEITBE LR PO =A0OLS 1 SOTEAZEET S
ZETRVET, IO = AR AT VIRL LI ZRELE T,

9-5 DA T VI NCTHA 0 BFELRWREEHNIT DL,
SIVTEIRTAT TN TO (L, 4, 3) DAL T I A: 1, 4,2, 3,4, 6
VNV RAN Y T TOA LT v A 1, 4,2,3.4.6.5.6.7

DIINIRVET,

A =Ty R Wy by D RO E AT DR TR R A, FERIIC DN TILT9.3.3. FHRIZ=T 4 —
LB TIZEN,

-71. =T TYT DA TIIADH

9.39. VILIVhI VIO DER

vy by iR TWN OHUL = AT ORENE, T = AR OMENE THHEEIT, P =ABDxTyY BITH
BREGARIA A AR L CHIBISE T, L =MAIBEEBE AR IE 5 2 SOTER (1 & 2) &, ZOTESNHIER
(nl & n2) DFANTEMENTZ 2 DOTER (1 & 2)I2E>T(2 DO =ZATERYT L THRESID) BRI U RS
£7
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9-8. YILIVbIVOEMRT HERRITY

ni

2

HOLZATEOTER OIS (x, v, z, W), 8% (nx, ny, nz) £95E BMENATEROEE X, v, 2°, w)IZLL FOXT
FHEINET,

x’ = x + x_factor * nx * w_scale

y’ =y + y_factor * ny * w_scale

7 =7

b
W =W

x_factor & v factor, w_scale |23 FH SN AMHEIL., vV by P DIEIZEE T2 V2 =7 4+ — L TRELET,

9.4. Catmull-Clark Y7 TF(ELavxz—4

Catmull-Clark ¥ 7' F 1 Var s =—# 13, WAERVT L LZOE FAOTE a2 W TIE AL DB, R ZiEH)
T Dy ==X TT, L, ZORITYH 7 T4 ¥ar iR L CWDEEIEL. 20 Catmull-Clark 7548 Var D%
L TWET,

9.4.1. YT T4E 3 /\yF

RV ~DYTF e Var DL, MAKDOH THER SN =RYITLDOEA (Catmull-Clark 47 F4EVar730F,
DI, 7 T8 0ar o) el a— X IR ATHIETITONET, V7 T8 var Ry L, x5Ee5UATE (L
W) EZD 4 THEBPK T2y P& IH L QOB UM RN ORIV CWET,

9-9. Catmull-Clark 7 F«4E Zar/yFnHl

4
o 139

YT T Var T TRTHARAB TSN TOSRYTVETVICLMERTEEEA,
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LU A T O TE IT0E R THA 5. 6. 10 DIIIC 4 KOy PZRERLETN, THA 9 DI 5 KDy ZR T
DIEMRR 3 ALy VR LR WE S FIET D56, TOTERE R RSO, BT Dy Y OB W
VET, YT TFAESaV Ry FHHFBRTIHEAFTPOLOEARD 1 DOHT, FTOMEBIEL 3 ~ 12 T,

BT FAeVar o F O RLUA TR RSN EENTODLEE . B R ENSA Ty 7 AR ERFBLRT IR
FHA, Fo, RILFFRSEELHROIAATEOY T T 48 Var Xy FRIENIFETDEH G TN60Y 7 7T evar
Ry FNVLERE L CATTINRT IR ET A, HEICES TUFIAY V=2 RBBANCTLENET,

942 x—H5J77ALI)L

TE)E T H LV UESELY == T AR, T T AV ar Ve — S PR EE T DTHRB VLS CTT T 7 A MLELD
DIZH SN TODTARIBIED BN DR EVES,

H7F 4 V3 DMP_subdivisionN.obj

N XV 7T var v =—2 BPRELETHLOLANOTA S EEDOE (1 ~ 6) TT,

943. FH1L=DJ4+—L

BT F e Var s e —F DT L=T +— ML L TFOLDOREFEELET, ZNOD TR =T +— ATV BB A -7
Wz, MTEZRELRIT U ERE A,

HMoEILA)L

A EIL~L (dmp_Subdivision.level)lZiX, = —& WXL HIOMAS% gluniformlf () THRELE
T LAULED (BUERREV)IZER <D EISNES, KRB 0 TIE, 7 748V Xy FOHRLIZTHRZ 1
Mz, BT TAETar Ry FIZEENTOD IO TE S EEOTEE N T ET,

A== DER
Y —H Ko T ARSIV TR D, THAEE DA O TH A B ISV CH SN E TR, 74— F = 135
MR EVER N LI THDT2D, ==X T+ —F =AUV BRASNDTLZBEIL 2T IR EE A,

I —B=F L OBRADHME (dnp_Subdivision. fragmentLightingEnabled)Zid, 74 —F =A% H AT 54
A% GL_TRUE %, #£ ALV ATE GL_FALSE % glUniformli () CERELET,

& 9-4. Catmull-Clark 7 F/4ELar o z—4FDF#H1=DF+—L

FHI=TA—L =R BETHIE

A EIL~ V2t E T D,
0GRl 73 L~ K
1

dmp Subdivision.level float
2 (RS EL~v )

T ARNTAT AL T CRBLID A4
dmp Subdivision.fragmentLightingEnabled bool ELZT‘T/R%J??:E;}E;‘T?E?\;?)O

GL_FALSE:Z#—Z=F &AL

044 THE T—5 DERE

YT FUEVar v —F NN EETHTE B, TSRS G, TSI T 2L VAR ED— R NS EET
TS =— DB LET,
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FRETREHATEAREMEE, TESEED "position” EZDIINDBIEDWTNN 1 S, AT 2 DL ETT,

BT T Var v e — 2 CUERTEREREDIZN ARSI T — R =— 4 T T 586, v =—X 774V
DMP_subdivisionl.obj &V 7L, THR Y =—& D #pragma output map IFLL FOIIITESLET,

3—F 9-6. Catmull-Clark YT FAECav oz —4 AT SBEDH AL ORIREH (1—F 7Y
77)
#pragma output map ( position , o0 )
#pragma output map ( color , ol )
TIGTANTAT AL T COF— G =A L BT DA V4 — S =A ATTH RS2 ) DL P AZ DRIT/NSTe
FOHALTAZTHI LT IR0 ER A,

A—F 9-7. 94 —B8=F2EHTT4ELaV - THEATHHEOHALORSBREN (12— 7+
v73)

#pragma output map ( position , o0 )

#pragma output map ( quaternion , ol )

#pragma output map ( color , 02 )

945 THRT—5DAN

Catmull-Clark %7 T4 Var v = —F |2 LM ELER 24TV -0 5413, glDrawElements () @ mode 12
GL_GEOMETRY PRIMITIVE DMP Z{EL CREONHLTL/ZEWY, glDrawArrays () ($MEHATEEREA, HEA TV
AHTHRANY 7 7 2R U TER LT U2 £ A,

9.4.6. I TFAE LIV i\wF DALV TIIR

Y7 TAEVar Ry FICEENDTHROLUL, K RO (3 ~ 12) IZE->TELLET, 2D, 7 T4 vVar
ANy FIIANTHIEREDEE TEHYEE A,

KON T TAETar o F O AR AN LET, TT T4 Var Ry F OV AR E, G ENDTE S OE (K55 SOl
Fx 2+ 8, e/ 14, FeK 32, BER SR IE 16 ) IR ELE T, 32 B DA XD/ F NA TSN 5HE OFE
IERETT,

VT T4 Tar Ry F DAL Ty AT T OIETHRELET,

1. L UATEO 4 THR (EFIX glFrontFace () TOREICIEV, R EDHIVUTFFE DD T D)
2. FLUAEOE B OTE S (EF X glFrontFace () TOFREILHED)

9-9 OV T T4 Var T BN BRIV NE LT DL,
YT TFTAeTar Ny FOALT v I A 18,9, 5, 6, 10, 8,4, 0, 1, 2, 3,7, 11, 17, 16, 15, 14, 13, 12
DIHNTRVFET, LD 181XV T T A Var Ry F DY AR T,

ZOBITFET TR ADTER 9 25 ONATEOY 7 T4 Var T a2 R AL THEET, FTRIOFITHE, Lo
TTTFAE T2 R F DAL T I AN T

YT TV FOA Ty I AL 18,9, 10, 16, 15, 5,6, 7, 11, 17, 21, 20, 19, 18, 14, 13, 12, 8, 4

LRV ET,
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9-10. Y I FAE vy F DAL T XD HI

12
0 8g
o . 4 B¢
Rd 139
PO S
/ ./
/ N
/
/ 5
‘e ‘o
e
‘e el |
®i et

95. W—THIF1E 3L z—4

N—T VT T e Varve—F X, ZARRII L EZORBFOTE SE AW TIHEAREZSEIL, AU 2B
T—ZTT, Uk, ZOETH 7 T4 Var Lk L QO DSAIE. 2OV —T VT T4 T0ar D2 L TVET,

9.5.1. HITT4E D3 /\yF

RV ~OV T T4 Tar Ot V—T T T e var ST (U, T T Var Ry ) Ev e — LI EAT
HIETITONET, VT T8 TVar T, MERERDI AT (F.L=AT) 20 3 THRENENNIERTHTy V%
FHL QOB TESE DRI COVET,

-11. W—=FHTFAEDar I yFDHI

FLZAEOSTESBNIER T DTy P O A MEREFFOET,

9-11 TIEM 0, 1, 2 ZH L ZMABELIEA . THA 0 OffigkE 6, THA 11X 7, AR 2136 L0Ed, YT TAEDS
VIWFHRETLHEERAOMEMIEL 3 ~ 12 T, hib=AHO 3 HEAOEHROEEHN 29 UTCLHTAIEEYERA.
B, MM 2 OTEA (FLEZATEOIFNOTE S UMy D% G T HTEERNRD) 2T T e Var Ry FITE DT
WA, (AR TES AT 2o THIGTAZENTEET,

RN

95.2. x—45IJ7(I)L
R 2=V IEEDy =2 —F T 7 AT, LN T T o Var v z—F ~H 13 AIE S Bt E R EL-H h
LSREDB I EET, TEABEE L H ) LT U niau s, AL S22 0%0% 1 LRI ET,

110 / 220 EXREHRASH



3DS 3DS A4S SIT =TI - FS5T499 AE KRR

Y75 4 Va2 : DMP_loopSubdivisionN.obj

N I LAMCTH R B AR E LT DL P 2Z 0% (1 ~ 4) TY,

953. FH1=—J4—L

N—TVTF e Var v e—F DT =T —AlE, Catmull-Clark V7 F 4B Var v =—# LET T, FEMcOVWT
1%, 19.4.3. PRIA=T 43— AR KESW, V=TV T T4 Va0 3 =2 —F DR =7 p— AT IEZ -7
Wz T EE R EL 2T ISR ER A,

MAYEIL LR 0 OBEAIEHT- /2 THAULEIMNSIER AN, 7 F Dm0 TG FH TN TE.00 TE A RS 0O FE
PTHIET,
954 THE T—5 DHRTE

BT FAE VA s — Y ORI L EROI, TEAEELIRD 2 5 TF, TGO ARIEA TR =—F 5 AT
BIE L., L DA BOINSNIT D, TR, ZOIENOTE AR (D) | OIETT,

BRET NI DTESRMET, THSEEER "position”, MifkH “generic” T,

BT TFAEVar v — X TR TH BRI ER I T — R Ry =— X CH 1T 256 v o—F 7711
DMP_loopSubdivision2.obj (TE sUBEAZE, H JjL P AZENZ & ENDT280) 2V 7L, THR Y =—F O $pragma
output_map IZLA FOIITEZLET,

3—F 9-8. W—THTTFAESCav 44 ERATIHEOH AL RAEREH (L x—F 71 TI)

#pragma output map ( position , 00 )
#pragma output map ( color , ol )

#pragma output map ( generic, o2 )

TITANTAT AT COA—B=F e BT D6 I —F =4 AR E R )T DL DAZ ORI NS/
O AETHAILRT IRV ER Ay Eo AMBLIS O I D AZ DEAY 4 ETITHIRSALTOET O T, A
BUISOTE S JBYED 5 SOLL EAFAETAHAIE. | DDLU RRTEROTE S BMEE Sy 7+ D LERHVET, 72771,
I —B = IO R RIEL 7T HZ LT TEER A,

O—F 9-9. FVOTERBIEZEV T TAEDaV Vx-S TCHEATHIHEDHAL SR EREM (O —F7
€2 I3)

#pragma output map position , o0 )

#pragma output map quaternion , ol )
#pragma output map color , 02 )
#pragma output map texture0 , o3.xy )

#pragma output map texturel , o3.zw )

#pragma output map generic , o4 )

955. HRT—2DAN

N—=T VT T4 Var ==L BB ATV WAL, glDrawElements () @ mode I
GL_GEOMETRY PRIMITIVE DMP ZJEL TREOM L TL/EEVY, glDrawArrays () [IEATEEE A, HAAV TV
AHTERANY 7 75U TER LTI ER A,
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95.6. T TAESIVIN\YF DAV TIHIR

Y7 TAEVar Ny FITEH ENDTHRAOEUL, T L =ATROMEROEFHI LS TELET, £D72), F 7T 4 Var
ANy FRFIATTHIERE DB EE TIIHY EE A,

BN T T A Par Ry F OV A X ANSILET, b7 T4 Var o F 0P AL, T = A ERK T DTE R D
ik DEFT + 3 24 ELET,

BT TAeTar Ry FOA T v I AT TONETHRELET,

L L =ARER 5 3 THA (IHFIX glFrontFace () TOFREIHEN, JLdHNG vO, v, v2 L) DAL T
A

2.v0 by A THEHA TN CIERIXTEETTY, FUEREEGLIFNOY T T e var Sy F L RUIEF T
TR EEA)

3ovl by VB EATAEAT R CUEFIHTEE T, RCEREGLIENOY T T e var oy F L FUIERF T2
T EEA)

4.v2 by VE A THERT R CIERFIHMEETT N, AUESAEZELIENOV T T e var iy F L RICIERF G
TR EEA)

5. [EEM 12 &L =A0 3 TEA (7127, v0, v, v2 DIE)

6. v0 & v2 L= ATBEE T DO = ATELS O TE R (€00 &3°5)

7.v0 & vl E=AFEEER T HH L =AU OTE R (e10 £375)

8. vl & v2 L=MIEETERT HH L =M LISDTE M (e20 £35)

9. v0 Loy PER AL, €00 26 R EFEHEY TREHEL TV DTES

10. v1 Lo PUE AL, 10 225 REFFHEIY TREEL TV ATEA

11.v2 oI L, 020 205 REFFHE Y TREHEL TV DTEA

12.v0 Loy P 4L, e10 HEEETEY THEEL TWHIE A

13. vl Ly DAL, 020 HHEEEHEY TREEL TVVDTE A

14.v2 by P IAL, 00 2 HEFEHEIY TREEL QW DTE A

9-11 OV T FAETar T EFN KRRV AERE T DL,
YT TAE T2 Ny F DA T I A

22, 0.1.2, 1,2,12,3,4.5, 2,0,5,6,7,8,9, 0,1,9, 10, 11, 12,
12,0, 1.2, 12,5.9, 3.6,10, 4,11.8

DIHNRVET, 1ITAD 22 1TV 7T ALV ar o F OV A X T4, 21T D 12 REEHE T,

EDPOYT T A Tar Ry F T v0 ERUIERZ P =AM T 25613, ARONEE (1, 2, 12, 3,4, 5) T=yP%
WHTDENEELRTIUZRVEE A, vl & v2 BFRERTY

YT F AL Var Ry F CIRIEENEEL THEESND IR0 ET A, A% OF vy =ity 570, BHE L
INT p— VAT BT VT AR AELEE A,
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9-12. YT F4E SV F DAL T XD HI

& a0

9.6. IN\—T AW RTF LY T—H

IN=TAINY AT By == %, XYl > TREDRA L IAT TA R (OS—=T 4 I )V) B § %/ =T A IV A
TADTDDY = —HF TY,

PN=T 47V PHBEESND_Y = iR ITY =—Z I ASIEND 4 SOHfIHE TERSNET, H#ESIIZNENF O
T T AT R I ANTT U H DIALE IR ESIL, TIUZL S TRU o fifgb B kL E T,

IN=TAINDHT— Y ARX T VAT X JEREORR A FE 72 813~ = i B E CHiffsh TRESHET,

96.1. >x—45J7(I)L

JHR == H LV IE DL —F T 7 AL, N—T ANV AT By —F BY R — T DHEBE N DIREV ET,
IN—T 4TV AT I DMP _particleSystem X X _X_X.obj

X% 0 FL 1 TR=T A0V AT LOBEREZHIEIL | JeBG, N—TFT 1 2V D 2570 ON/OFF, 7 7 AF v [
FEE#ED ON/OFF, 78— 427 )V 15— RGBA WA/ 7 V7 7Ry DIHER . 57 AF ¢ k= 2 o &2 HlE+5
TEMTEET, LPFLE. 0 23 OFF, 1 28 ON TIHHVERADT, TEEZBRL VL 7T50 =—F 77 AL ZPELTL
7280,

R 9-5. IN—T AW RATLOYEEES 2 —F 77/ ILR DRI

T7MIVE D 5T THOARF v ER R RGBA A5— TORFER 2
*.0.0.0_0.0bj 7T T D A% LT NT 7 DH) HALZzn
*.0.0_0_1.0bj 77T T D M5 BRL(TNT7DH) HAT%
*.0_0_1.0.0bj I TF D MRS 45 HALZN
*.0.0_1_1.0bj 77T T B 3% RS BT %
*.0_1.0_0.0bj 7T T D 7L LT NT 7 DH) HALZeu
*.0_1.0_1.0bj 25T D 7L BT NT7DH) HAT%
*0_1_1.0.0bj Ve N 7L M5 HALZN
*0_1.1_1.0bj T 3L RS BT %
*_1.0.0_0.0bj 7L A% LT INT 7 DH) HALZn
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*_.1.0.0_1.0bj 7L M5 RU(TNT 7 D) 4%
*1.0.1.0.0bj 7L % RS HALZR
*1.0_1_1.0bj 7L (E ) A5 HAT%
*_1.1.0_0.0bj 7L 3L LT NT 7 DI HA L
*_1.1.0_1.0bj 7L BL LT NT 7 DH) 4%
*_1_.1.1.0.0bj 7L 7L RS HALZ2
*_1.1_1_1.0bj 7L 7L A5 HAT%

F£H D 7*” X "DMP _particleSystem” DOWE T,

9.6.2. PHAL=TJ4+—L

IR—TF U TNV AT B 2—F D TRL=T 4 — A2, LLFOLOPFELET, ZNoDO TR =7 4 — NI WIHIEE £F
727228 | T AR E L U7 A,

Hh5—

R=T4INHT7—(dmp_PartSys.color)IZiX, HHlH R TO/N—FT4INVDHT—% 4x4 175 (1 1T BIZE 1 HlfH R
@ RGBA, 2 17 BIZ% 2 #5800 RGBA, LAFEFRIER) IZLC, glUniformMatrixdfv () TRELET, ZOKEIXI
IFHY ==L T 7 AN RGBA 717 —% M4 %774/ (DMP_particleSystem_X_X_1_X.obj) TOAHH XN T,

Rl Gl Bl Al

RZ G2 BZ A?,
color =

R3 G3 B3 A3

R, G4 B, A4

RGBA AT —%&H AT A4, TV T 7R DA EFRTHEAICE R TSI —< U ANEL D ET, hT7— k0%
FERLARWESIT, TV T 7R DIEAE A5 =—& 7 7 A/ (DMP _particleSystem_X_X_0_X.obj) #V> 7452 L%&
EhdLET,

FTARYE
=T AT NDT AN dmp PartSys.aspect) (2T, FHIH A TONN—=FT 4 7L DH AKX ?71?‘“\’}171@@@%@
B TIAT Y ERED A=Y 7 T VT 7RGl x4 4750 (L AT HD, 585 1085 20 58 3, 58 4 HiliA) 12
glUniformMatrix4fv () TELET,
size  rolate scale alpha,
size, rotate, scale, alpha,
aspect=|
size, rotate, scale, alpha,

size, rotate, scale, alpha,

H14X
IN=TAINDPAR(TARTDOE 1 F) 121, 1.0 L EOEEZFRELET,

IR=TAINDYAXD F/ MEE T RAEIL S—T 47V A X (dmp_PartSys.pointSize)ll glUniform2fv() T
FELET, /S—T 4 Z/V O EIIBE YA X% B E LTIV ETAD T, BEa—R—h
dmp_ PartSys.viewport) IZIZE = —R —FDIREFEIOHHE gluniform2fy () TREL TSN, Fo, 73—
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TATN OV AR B2 T 2561, BB R OR 7 (dmp_PartSys.distanceAttenuation) iZELTFD
BB ARXOFHEXTHEMA T 2SR (2. b, o) % glUniform3fv () TREL TITZEN,

1
a+bxd+cxd?

derived _size = size x \/

derived_size [ZFEBEIREE %OV AR size IZTCOV AR, d 1T B OO BRETT,

TYIRF v ER
T AT FEREI G U, IR (T AT D 2 F)) LR —V0 7 (T AT O 3 H) K HlH S CHE T8 TE
9,

IN—=T A TN AT DI T DT VAT Y JEFEIX, TIATF Y EFE 0 LT VAT Y JEFE 2 CF, BlRIIEHLDOT VAT ¥
JERECHYR—RL TWET I, A=V TN ITIAF X JEAE 2 DBBPR—FLTOET, TNHOREIRI 73D
VB 77 ANVTHR) BT AN TEET,

® T URT Y HEFE 2 DH J1d 5 (DMP particleSystem_X_X_X_1.0bj) « H 77L72V > (DMP_particleSystem_X_X_X_0.0bj)

® T U AT ¢ JEAE D[RRI LA —U 7 %475 (DMP_particleSystem_X_0_X_X.obj) 1772\
(DMP _particleSystem_X_1_X_X.obj)

BERAIITY T TRELET, Rt RN EDHE T,

TIAF XA 0 |\ ZH SIENDT I AF Y A 1L, X—T 47V D TFH (0, 0) . A F23(1, 0), 22 En(0, 1), A A3,
)T, TIVAT YA 2 IZHIIEND T VAT X HEREIX, X—T 47 VOE TR (-1, 1) AT, -1 &£ ER(L,
. AE2(1, 1) T,

RELTRfRf 2 A, A7 =V 7 i% R &3 0UE, 77 AF v EEEE 0 13,

T :(0.5X(1.0 + (—cosA + sinA)), 0.5 X (1.0 + (-cosA - sinA)) )
T :(0.5X(1.0 + (cosA + sinA)), 0.5X (1.0 + (—cosA + sinA)) )
2 F:(0.5X(1.0 + (-cosA — sinA)), 0.5X (1.0 + (cosA — sinA)) )
A E:(0.5X(1.0 + (cosA — sinA)), 0.5X (1.0 + (cosA + sinA)) )

IR T O AT AR 213,

72 T :( RX(—cosA + sinA), RX (-cosA - sinA) )

(
£ T :(RX(cosA + sinA), RX(-cosA + sinA) )
(
(

JE F:(RX(=cosA - sinA), RX(cosA - sinA) )
4 (RX(cosA - sinA), RX(cosA + sinA) )
L7 ET,
FILI7ES

=T A INDTINT 75y (T AXTRDE 4 F)IZiE, 0.0 ~ 1.0 DIEEHRELET, TAT 7R DBEFERT 5 = —
#7741 (DMP _particleSystem_X_X_0_X.obj) V7 LI=5E1E. ZOREMEFAINET,

REHK

N=T 4NV DERFEAEL (dmp_PartSys.countMax) Zid, FEESHL/ =T A7V DERE - 1) DfE%
glUniformlfv () CTELET, 0.0 BL EOEERELRTIUIRDERA, 72720, v o—F 7 al T L0 FEIZLY,
R=T 47N OFEEZITIRRT 255 BICHIRSNTEY, 2O FHIT=T4— AT 256 IVREUVMEEZREL Th/ S\ —7
7V 255 EETLAFEALER A,

EXREHRASH 115 / 220



3DS

3DS A4S SIT =TI - FS5T499 AE KRR

EITR M CERE

PR=F YN AT NFHEH OB ERHET, R—F 7L AT LAOKEE (dmp_PartSys. time) i, BRI
glUniformlfv () CXELET, TOBIERRIT S —T 47NV T LIZFEATRF I ~ET U & DB S, /=T 17 Vi

FATREHORBE T 1 HIHADDE 4 FIERA~EBEIL COEET, =T 2/ WTFA TR 0.0 ORFETH 1 il
JUZFEEL, 1.0 ORFRUTH; 4 FilE IR EL £,

EITERZ 7T 745 =—HF 77 AL (DMP _particleSystem_0_X_X_X.obj) V7 UT=34 . EITHEMIDS 1.0 UL Eiz7e -

T2 =T 4 7 TR EN 20 ET, DD, 77V —a CEITHRIFZY By LTI, BB M2 RaE S
T TCNBE, HARESNO =T 47 VDAL eIe> TLENET,

FATRERIE 75 7 LI = — & 77 AL (DMP_particleSystem_1_X_X_X.obj) ZV> 7 UI=34 . FEITHEERIAS 0.0 ~ 1.0 @

FAPHZ IR ET, OFED, 8 4 HIESIZBELI S =T Z7WEHOE 1 HlE6HAELET,
R—=T AV NVDEE (dmp_PartSys.speed) ITIX, N—T A7 VL H L% glUniformlfv () TRELET,
SUF LIE

WIS DRI T TRy I AN TOPL R S—TF 4 7 VO FATIRERI O EITIL, T LB ER S CNET, 7
TVr—armblit, ZOT7UF LEETCHERT T H A — RER B AR E T HIENTEET,

T2 LEEEITLL T D o7 ELE I8 A BE%L (Pseudo random number generator 7 /LAY R L) I 7- RN ST
‘j_o

Xy, =(aX, +b)mod m

T —R (dmp PartSys.randSeed) IZi%, STl x [y, v B, z 5T, XN —T 4 IO FATIRER T R
KD X IZHT-DEENAFICESNZL T gluniformdfv () TRELET,

TH LB ORI (dmp_PartSys.randomCore) iZi%, EXdD (a, b, m, 1/m)% glUniformdfv () TRELET,

R 9-6. IS—TAIINWLVATFLYI—FDFHAL=TA— LA

FHL=—DJ4—L &5 BETHE

EHEH S COIT—EFEET D,
dmp PartSys.color mat4 (R, G, B, A) * 4vec
131 0.0 ~ 1.0

BHIE S CTOT AT N ET D,
dmp PartSys.aspect mat4 (perticle_size, rotation_angle, scale, alpha) * 4vec
perticle_size 1% 1.0 VA I, alpha 1% 0.0 ~ 1.0

dmp PartSys.time float | /X—=THINT AT LAOBEREZTEE T D,
=TI N DT E LR E T D,
dmp PartSys.speed float 0.0 LI
IS T AT NVDR RIS (R RFEA - 1) T
dmp PartSys.countMax float BET 5,
0.0 YA |

NN b (D N e =Y i N
(NP lIfRD x KATITDDDAE, XD v
dmp PartSys.randSeed vec4d RS DINDARE, = 8D 7 BB,
IR—=T 4 7D FATRFRN DD AiE)

T LB ORI E T D,

dmp_ PartSys.randomCore vecd (a, b, m, 1/m)
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dmp PartSys.distanceAttenuation vec3 BB EOKN 12 ET 5,

Ea—R— U T ORRATHEET 2,

P .vi 2 . K . .
dmp_PartSys.viewport vee (1 / viewport.width, 1 / viewport.height)

=T AINAAXD e/ MEE TR RIBZ R E T Do

dmp PartSys.pointSize vec2 ZNEH 0.0 B E

963. HRVI—5DERE

IN=T AN AT By == OB EI2DIF, 1 D ORI L CE B E E B T b e T D37 T
TR IAD xyz jl5y DRI AR T )y T BRI B LTz 4x4 ATHITT, OO THRBMEERTE RS =— 2 Db H )
TROMEFEIL, AV VASIF S O/NSNTT0 | THAJERR, ZEREATHIO 1ATR 247H 3 ATH 4 fTRDIATY,

BRE S RS A THAUBR M, THRUERED "position”, KL DITHIA “generic” TY,

a—F 9-10. R—TA VNV AT LY 1—F2EATHBAOH AL S RASREH (L x—FT7EVTI)

#pragma output map position , o0 )

(
#pragma output map ( generic , ol )
#pragma output map ( generic , o2 )
#pragma output map ( generic , o3 )
#pragma output map ( generic , o4 )

NGUT LT RYTAD xyz A ZNENOHFEEY A X% Rx, Ry, Rz LU, S EWAITH % Mproj, 7 /VE 2—Z T
Flz Mmodelview L3 2&, 71y P ERER~DEHIILL T OXTRSNET,

olx oly olz 0 Rx 0 0 O

02x 02y 02z 0 ) . 0O Ry 0 O
= Mprojx Mmodelviewx

o3x 03y 03z 0 0 0 R O

o4x o4y o4z O 0O 0 o0 O

=X TR T T TRIBTHELLTDOEIITRVET, aBoundingBox BT TV —ar b ANSNTF R AXD
xyz i3 &I LTEh D, vBoundingBoxl ~ vBoundingBox4 M/ N—T (I NV AT AL x—Z T ENDLT
FICTH, ZOT—RBITIINT T A TRy VAR A X% T NE2—hTCADLTNETR, =T 7L AT A
VA PREETEHT AL A TERDTETTTOT, HREELED T, TR TEL=T 4 — A TR ET HHEED iI6E
<9,

a—F -1 ROV TFTAVITRYIZADERE YA XD ) v TERER (L —F 712 TI)

mov TEMP_BOX[0], CONST 0

mov TEMP BOX[1], CONST 0

mov TEMP BOX([2], CONST 0

mov TEMP_BOX[3], CONST 0

mov TEMP BOX[0].x, aBoundingBox.x

mov TEMP_ BOX[1].y, aBoundingBox.y

mov TEMP_BOX[2] .z, aBoundingBox.z

méx4 TEMP MAT, MATRIX Project, MATRIX ModelView
mé4x4 TEMP MAT, TEMP MAT, TEMP BOX
mov vBoundingBox1, TEMP MAT[0]

mov vBoundingBox2, TEMP MAT[1]

mov vBoundingBox3, TEMP MAT[2]
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mov vBoundingBox4, TEMP MAT[3]

964 THRT—3DAAN

glDrawArrays () COFERHUIZIIRHEL TWER A, N—T ANV AT Ay = — X 2 HT D561,
glDrawElements () @ mode |Z GL_GEOMETRY PRIMITIVE DMP AL TREOMHL TLZEW,
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10.

10.1.

FRAETAX

RAVD 2T RTA L 2= H T DV AN Y == THER LT IIT AT, B IICITT R CEAETIIT 7
WCEMENTERSNET (AT I NER, FIAT o It v b Ty ), FL T, ERSNE = AT L ThY 7L
BT L VA, 70 R RS IS ALBR M T oA, TAZTA XTI FT A MDESITESESNET, OpenGL ES 2.0
LEIN P —F AMITAZTA XD BERETITONET, TN T, ERSNIZ 757 A M SR ERVET,

10-1. ARV x—5—, SHAN) 2 z—F o5 REFA XETOREDFh

BERyz—5%— =8 =}i70) gy R D4R N
SAA =5 P mwc P PYYT R TUVEVT BT —» SRESA4X

FARTGARXLUBED BN IE E AT TAL TRIESNTNDD, 7T77 A MIEN G THIEN TEDTE BT EES
NTnET, EREAEEELTUILL TOLONRHIET,

® U (U RUPELR

® T/ Al

©® T UAT ¢ JEAE R L O Dm0l
® UG —H=F

® (NI

® [H 07— (HExHEARD THETAZTA ASIVET)

hvyJ

AERRSNIZ = AT (RVA ) IITHR O ENRIZ &Z o T, $LRIS L TREEZ T TODA, BEZ T TOL0HEST
FT, WV IFZOREBEREELH LT, RV B TAZTART HNEINE IR T DR T,

10.1.1. REHIE

RV DREIIT ARV R TO ZABOTHANE DIHRNETF CHESIL TOACTHESNET, HEHFEELT
I, FFEHREIDICHESIL TV D EEICRE T 50 KFFEHEIVICHRESIL TV D EEICRET 500 2 FEHRHY
glFrontFace () THETOIENTEET,

a—F 10-1. glFrontFace() D TE &
void glFrontFace (GLenum mode) ;

mode |21, BgHEIY (6L_cw) FIIERBEEHEY (6L_cew) ZHEELET, 7 7 4/VMIRKFEFHEY (GL_ccw) TT,

10.1.2. ERAE
T 7 O J71EIE OpenGL ERIC T,

HIT DB R

TV 7 DR ERHOHIEIL, cap |2 GL_CULL_FACE 2L T glEnable () F/2l% glDisable () 2T L
TITWET, BIEOREZTUSF T HIZIE, cap I GL_CULL_FACE %L T glIsEnabled () ZFFOHILT/ZSU Y,
T I AN TNV TN T TOET,

EXREHRASH 119 / 220



3DS 3DS O SIHT=aTIL - TS5T49 0 AEKIR

HIV T EDIEE
SRESAXUEWE (WU Z7H) DI EIL glCullFace () TITWET,

—F 10-2. gICullFace() O 5E &

void glCullFace (GLenum mode) ;

mode \ZHET DAV 7L, ML T OENLEIRT 52 LB TEET,

£ 10-1. h)O S EDIEE

s AU E
GL_FRONT #
GL_BACK (7 7#/VH) A
GL_FRONT AND BACK T I

102. JUvEVT
TV NI RESNI-Z) 7 EH CERINDFEEM Y 2— R 2— DN AT HMEE () 7R 2—20) TFUR
FAT %2V 75 (HIVEL) BERE T, 3DS D7V 1% OpenGL ES 1.1 D2Z7Yw L Z Y O RER £ > TWVET
B, ZORIEITT R TTPR2=T 43— LTI ET, o, 2V 7RO Z A L Tl e THR O LR E = A
DAL EATO, O = AR RT DI EESL TV ET,

GPU OTH S AVER CITHONAFEREZSHACIE 24 By "B/ NEUEEDME I SNATD =T 77— DN KXW EA I
T 7 =007 H TV TR IELLTONRNWIERHDET, D =T 77— DA RELILEWIIHIZY
Vo7 R a—LEFHTET D0, 77—V 7 EEA ISR R E LN IO L TLES D,

102.1. $#1=J4—L

TV T DT R=T 4 — L, LT OLOBFELET,

IIVELT DE R ED
7V T ReE N T HITIE, TR ==7+—2A(dmp FragOperation.enableClippingPlane)I|Z
glUniformli () T GL_TRUE ZFHELTTZEW, T 74/ M CIEES) (6L FALSE) ICERESNTWET,

Sy T ER
IV TIEOFRET 4 DOREE T K 1=7+—2A(dmp_FragOperation.clippingPlane)iZ
glUniformdf () TRETDHIETITONET, 4 DOEREE pl, p2, p3. pd &T 5L, ZVy TR 2— AFLLUTF O A

- ROEATRSNET,
Xc
Yc

(p1 p2 p3 p4 >0
Zc
Wec

:Wo@{%*é& IV IR TEBSNTORITIITARVER A DT, OpenGL ES FEAETH AT 57V 7 SEmIZET L
— B BRI WA AT ST A5 L TLIEEWY, OpenGL ES OfHEEEF 720 . 3DS Tl Z FEEFEA 0 ~ -We D
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Ty FENDTD | BIRZRF A OpenGL ES H#DOITH T O FEHE AT A LT TEEE A, T 74V TR
TRTOBEEIL 0.0 ITRESNTVET,

#WR:  HHYAHRIC OpenGL ES AHOITHIZf T 28RO EBFHICOWTL, BI#ET5NEN8.4. 7
Vo AR R OFEEFIHEIHVETOT, ZHOLES ML TIZEN,

£ 10-2. JUvEL T CERATAIFHLI=J4—L4A

FH1=T4—LA &5 BRETBHIE

Ve T DA R/ BN TE T Do
dmp FragOperation.enableClippingPlane bool GL TRUE )
GL_FALSE (7 74/Vh)

IVYE L TED 4 SOBREBEEE T D,

dmp FragOperation.clippingPlane vecd (57411 (0.0, 0.0, 0.0, 0.0)

10.3. D4V ) ERRADEH

ATV NEAE SR CREINTARVA T VO TE SJERENRT 42 R AR R~ HAXIND FETIT, TASEAZZLL T O 4
DOMHEERTNET,
® 5 /L 2—ZHa
I TV I NEAE RN D AR SR~ AL E T,
® AN
FLIRERE RN TV T AR R ~ ISR F 9, RS RN 0 = Ze = -We THAHZEITHEEL TZEW,
o FlILREA
w B E ST, 7V 7 AR R D IE ML SN2 T S A AENE R~ L E9,
® U o —R—FEHA
Ea— R —bhDOFR BN T IEFALESNTZT S AREIE RN A R JEIE R~ E9,
B =—% (A AN =—Z) D I SNDTE S B VED FEE R T T EFE R TRT ULV EE A, TD20, —
BRI TE S Y == A N TET e a— B A REITHIZ LIV ES, MIAT I NVAERTERSN - = AR, 5
BHERR R L8 2 — R — MEHIZ Lo TFRIRBIR COMBEDPEE L ET, ZNOD ZATGITAZTAATT 7 A NI
SN, TITRARNTGAT 4L T IRE DT o A THAENLZ SRV ET,

COPERREOWNZ KT DL LN DIIITRVET,
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10-2. TS H MNERRDTERERD V1 VPV ERRICERINSETORN

H
H
H
. :
Object ! Eye ' Clip
Coordinates  } Model-View Coordinates‘ Projection i Coordinates
H Transformation | Transformation '
: :
H H
H H
D T .
B Lt S e e .
! Triangle Setup H
1 H
. N | .
: orma ized : Window
: Device : Coordinates
i | Perspective Coordinates o Viewport |
kel Division | Transformation '
: :
H H
H H
H

10.3.1. Ea—FR—FDERE

IERUESNTT NARERERDP DT 4 YRR A~OZEHIILL T O T T ET,
Xw (p./2)Xd +o,
Yw |= (py/Z)Yd—i—oy
Zw n—(f—-n)xZd

Xw, Yw, Zw 1D R0 JEAE R T O JEAE

Xd, Yd, Zd : IEBULS T T /S A RPERE R COHERT
Py Py Ba—R—hDlREES

O 0 1B 2= R—hDHL AL

n, 7Yy 7 ZEMO=7 ik, 77— FE DT 7 AE

Lo n & FITHEHSNDMEIT glDepthRangef () THRETDHIENTEET,

3—F 10-3. glDepthRangef() D E&H

void glDepthRangef (GLclampf zNear, GLclampf zFar);
zNear, zFar \ZHIELEEIX, EHOH 0.0 ~ 1.0 OFHIC/ T TENTRESNE T, T 74VNTIHE, zVvear (21T
0.0, zFar IZi% 1.0 DEEESHTOET,
Py Py Oy Oy IFVTNBE 22— R— OB EEP SRR T HILNTEET, Ea—F—hOREIL glviewport () TIT
WET,

a—FK 10-4. glViewport() D FE %
void glViewport (GLint x, GLint y, GLsizei width, GLsizei height) ;

x & I3 2—R—rDiE R (L) BIEEfEELE T, ADMEEFEET DL GL_INVALID VALUE 77— EMSILE
o Flo, 4 ORFECTRVEZRTEE L7258 UEEVERRME T (BEZRDITR 1/2, FER6I3K 1/3) LET, 2055
1T 4 ORFEEUTRDIDNTE 2 —R— MALRL BRI EEWITH LRSI 22— R—F CIELBS N5 L1275
TR L | RO TEIBA B LRSI — T ANE 1 H D MLE TEBEL TES 0,

widtht height 1T a—R—rDOIRLEIERELET, ADMEEIEE T HE GL_INVALID VALUE T7— W EMS
NET, REHSORKMITEDLE 1024 T,
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py \ZIE width, p, \ZIX height, o \IF (x+ width) / 2. o, \TiX (v + height) / 2 BRENEEMESNET,

10.3.1.1. Ea—AR—rA% 1023 X 1016 &Y KESLFAICELEESNAL
N—RP T OREAICEY, glViewport () CTF =—K—h ik &+ BBICLL T ORMEA - L IE LB M Thh
FH A,
® yidth I3 1023 SO KREWVFREDIEE . VAV RULESRD x JEEA 0 LLTcEZT (T4 RUBEED x BEAE - x) A
1023 L EE7eAe 7 v S Te R I U BS D L, ORI RN BEENET A,
® height 731016 JOREVEEDHE . VA RY FHD v JEIEE 0 LLIE (U RUBEEED v FEEE - y) A
1016 LA k&7 pe 7 L2 TeR T U Al S DS, GPU 3NN T o7 LET,

COMEZEFERETDIZIE, Ea—R—hD width 12 1023 LV REZVMEZFRELR, 73D height 1T 1016 LHREVVE
ERELRNWZEICED, MEOREZDEEOY 72 S SN NESICLET,

PAZIN 1024 X 1024 DL F —by—TFT T AF v Z2{THOHE1E 1023 X 1016 OFERRIC /2T HEEL . 77 AF v LTl
HEXIT 1023 X 1016 2T 7 AF X DA NEIRE T DIDNCT I AF ¥ AE A FHIE T DMLERHVE T,

1024 X 1024 OEFEBICHTE L 72W AT, Ea—R—hD wideh 5 1023, height 73 1016 B2 RNEHITLDD,
Ea—R—rOF 7ty M BT L THBITERE TOLRAL, FIL THBELET, #l21X. glviewport (0, 0, 512,
512).,glvViewport (512, 0, 512, 512),glViewport (0, 512, 512, 512),glViewport (512, 512,
512, 512) @ 4 DIZHFILTHIE T AUZBEITEZV EE A,

Flo PPV CRBEDOEBICE 7 R AR NI NI T HIE TR REGERRETOZLITTEEEA,

10.3.2. RYITVAI7Y+

RVTLF Ty NI, BRI EHTRAZTGTA R LTI T AN DO T 7 AEICA 7 2o e AT 528 T, [/l—F
HIZER > THAETDRITL DI, T T AMED D REREAR RIZE - TT F7 A MO BRE o700 IR IE A AR
HEERE T, NI F 7By ML, U RS AR DB T E T,

RUTUAT I OFH - TS

ARV A7/ OB OHIENX, cap IZ G POLYGON OFFSET FILL Z#JELC glEnable () /i
glDisable () ZFFOMFTZETITWET, BIEDRELTIFTHITIE, cap IZ GL_POLYGON OFFSET FILL ZJEL
C glIsEnabled () ZFFOHLTLIEEN, T 740N CIIRIIT A7 By MIESIZ 2> TOVET,

A7eyMEDIEE
RV AT MR ER THHLEEIL, T T AMEICEZ26ND4 7 By ML glPolygonOffset () CTIRETAIENTE
jz‘g—o

a—F 10-5. glPolygonOffset() D EH
void glPolygonOffset (GLfloat factor, GLfloat units);

OpenGL TlE factor & units |\ ZE>TA7 By MENRESINET I, 3DS Tl units DHTH 7By MEIRES
NET, factor DEITRESINET N, A7y MEIZIZB ESNETA,

A7y MEIZIE, VAV RY B R CTOT 7 AMEILEOBBLND IR/ ME (B ER) & units ZRELAEIEHINET,
TE RALERS DTE S EIZE D 7 fEDS 24 B MNEB/ MNIUE L TRIESN TOET O T, AUFU D 2 i3 1.0 1TV AT
units DFRTEMN 128 DEEENT TRITIVUIIRENEONFH A, HEFEIZTNREAEDITIL, units 1T 128 DIEHERTE
LCLTESNY,

T T ANY T PICEZIAENDEL, A7 vy MEPIMAE SN2 LD T T AETT,
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3DS 3DS FJOY ST R=aTIV - TS5T749 D RERR
10.33. w /\wD7
W ST Ll BB AT T 4 R R O F 7 AMEA T M T, w Sy 7713 FO TAI2=7 4 —
ATHIETHZENTEET, w X7 72BN E | glDepthRangef () O EILIEHE/RVET,
TIREIZHTBRT—IL
w N7 RGO T S AMEIILL T OXTEHESET,
Zw = —scale,, X Zc
Zw NUAVRYIEIERTDT T AME, Ze D37V T VEIERTO 2 i, scale,, ISAT—/VIE TS, ZOART—/VEIZ TR~
=74 —2A,(dmp FragOperation.wScale) [ZEREIIVCIFE/INEUEELT, 0.0 DA DIENR R ESNT2EEIT w 3y
T IMENEIRDE T, AN Zw A3 0.0 ~ 1.0 OFEPHICILEDINTRREL TLIEE W,
& 103w \YIFTERATHFHI=I+—L
FHI=TF+—L L ¥ BEE
dmp FragOperation.wScale float ?;77;:%/&}:\;1%—61/7%11/%&'&?5"
RITATIDETRIESTNDEE
w Ny 7 7 LRI AT By MOBRBENEB A NI TOBIEGE ., RV A7y b4 72y MEIZIX
glPolygonOffset () THREL units I We(ZVy T JEFED wl) ZRFELI-bONEHINET,
104. Y —TFRF

YT AN VAU R YR CHRIESNZRIFADINC D27 77 A M FEAIL T, RO m B A TRBESNL T T 7 A
MHITE T DHEE T,

104.1. EAAE

LBEDMTOND AT TA L TOMNBEIT IRV ET A, Mk B IRIL OpenGL OV H —FT AR DVIIHDER A,

P —FRADES L

=T ANDE ) BN OHIEIL, cap 2 GL_SCISSOR TEST #¥EL T glEnable () 72l glDisable () &M
HIZETITWET, BEOREETUSTDI120E, cap I GL_SCISSOR TEST #{¥L T glIsEnabled () ZFFOHL

TS, T7ANVNTIES =T ANIEEN Ao TOVET, BEHCERESILCODE G, 777 A MOFEAIITOILE
A,

Y —RYORDIEE
T AN RS AHEIFH O — Ry R) OFEEI glScissor () TITWET,

3—F 10-6. glScissor() D E K

void glScissor (GLint x, GLint y, GLsizei width, GLsizei height);
x & pIRUAUR VIR R TOUY =Ry 7 ADMRE (72 T) EETT, width & height 13V —Ry 7 ADIREEET
o wideth F721E height 12 0 ZHE LA 1L GL_INVALID VALUE D7 —WERINET, 7 74/LNCTILEN
HESNTNEFADT, V=T ANERA LT EX T — Ry 7 2 LTI EL TSN,
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3DS 3DS OV ST R=aATIV - I S5T49I AERER

RISJERED T Z7 A NI =RV AZEENET N, x EIED (x+ wideh) FT20X y BAER (y+ height) DTFT
ANIT P =Ry AZEFNFEE A,

105. SRES54XI)L—)L

PICA 7'T7 47 AaTIZEBR)A L DTAZTAX(TF7 A DER) 1E. L F O — Wit >TirbinEd,

® /)L DOHILELE (x + 0.5, y + 0.5) (x BLO y 1THEH) ARV ORNIRIZHD,

® RV D (Tw) BE 77O H L ERE A Bl L T DA 1L, Bottom—Left OBLHNIHE Y, BIBL CODEN T
DFEINFEN BT T7 A NPERSIL, B EFA 0BT T7 A RNSERS IR,
XX BORADFMEL, Y SOBDFHE T ET D,

TRIZ 2 DDORVTL DFAZTA RfERZEEEIZ, Bottom-Left DFAINEDINTHAENADNERLTWET, 2 DD
Ry 1% (5.5, 0.5), (5.5, 5.5), (0.5, 5.5) @ 3 THAICXARY=Z L (5.5, 0.5), (0.5, 0.5), (0.5, 5.5) @ 3 THEIZLARIT
EL, ISR L TAERSIND T T T A N R, BT L CTERSND T 77 A e E TRLTWNET,

10-3. SRA454 X )L— )L (Bottom—Left MFREI) D

0 1 2 3 4 9

FGABTGAZXN— T, L OIS NCEH SN TWET,

2 SORVI L OEFRES Tl FRORII L OLEDRE 7L O L EBIE L TODT20, R TELNET,

x HEAE 0.5 ML THHE 7L TlE, HFORIIUOEANRE 72O LEEIRL CWDe), HFTlLLET,
x JERE 5.5 NHLLTHLIE 7 BT, RORII U OFWENE 7B OFLEBEIEL TODT2D BHIVER A,

y FEAZ 0.5 ML THAE 7L TR, FORII O FIARE 7B OHILEEIRL T, § TELIET,
y A 5.5 3L THHE 7R TIE, RORII L D IR 7L O bEERL THDz, BENEE A,
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. TOXFLE

T I AF P ALERCIE OpenGL ES 2.0 LRI OEMEEITIZENTEET 2, V<D0 3DS EFOHIKIRHYES,

11.1.

TIAFrI=Vk

3DS IE 4 DOT I AF ¥ 2=y TEXTUREQ ~ 3) ZHEH L TWFET N, TI/AF ¥ 2=y NI THOIZED TEDT I A
FYORENERNFET, Fo, TAXTAREATITAZTAFINET I ATF v =y NI, ML CTH 1ENDT I AT JEAE
X3 METTT, 4 DOTIRFYA=YNT RTIZTIRFVEEZELE N hT 5158 . TEXTURE2 F1-[X TEXTURE3 HS[F

DDTIRAF A=Y ERLTIORAFYEFEXRTITHLITRYET,

R 111 TIORFVYAIMRSIEDTERTIAFY

TORFx 2R5T Fa—TJwvS PN Javzyiay | Fa—Ux
a=yk TIRFx TIORF* TIRF* TIRAFx TORFx
TEXTUREO v v v v
TEXTURE1 v
TEXTURE?2 v
TEXTURE3 v/

1 I, 3 KILT VAT A ITITHIEL T ER A Fa—T vy 7 xRy T rdxriar DI, w R NnEERS
TYAF ¥ DIFRE TEXTUREOD TORTHITENTEET, F/2, TEXTURES L7/ 0y — Uy LT IV AF ¥ D=y T
T, BHINTWDT /AT vy 2=y ;O /R T GL_MAX COMBINED TEXTURE IMAGE UNITS if 4 TEHRIN T
ES

M1 TFORFYERDOA S

TIAF 2=y h 0 DI w KD EZANSTTEZENTE ZOIFNDTIAF vy2=y ML u & v D 2 DI AT T]
BECTT, 7uvxrial T 7AF L, BT 2 RITT IV AF Y2 w il E /N LI=b O TN, JERE (u, v) 28 w TERES
NTAERINDZD, THR Y =—F TH AT DB EEII RSB LR ET,

TR == DOT IAT YRR EDIITEMES texturel, texturelw, texturel, texture2 THAL VA%
BT LET, textureOw I, Fa—T7 v ¥ RY TV al T IAF DI, w R ELEET G
ZIEBT AL 2T IR0 ERE A, AL TORWEE DT 7 AF T 0 D NIIARE T, w B ZLLRNT
IAF | ZHkT D textureOw OHINITEHEINET,

& 11-2 HRYT—F THETSRER ETIRF Y ERO A

HERYz—¥hbELhDEE

TYIAFYJEFE O D u, v (57

Bt

texturel

textureOw TIAT Y JEFE 0 O w %5y

texturel TIAT Y EFE 1 D u, v (5

texture? TIAF Y ERE 2 D u, v %57

126 / 220

EREHRA M




3DS

3DS O SIHT=aTIL - TS5T49 0 AEKIR

MAAL FORFEREOREEICONT
FYAF 2=y NN Tl 77 AT ¥ JEAE I T E R &/ NG A BT 16 B MO TR LS, BEGB O HE 2 K
ELBRDLINNE DY Y NI ISR E T,

TIAF DY TV TR/ MR OE S M EEIRIFL COVET, MR T 7 ATF v DR ET 3 @S OT 7V %
FKHT DO 3728 Y MDA 1L, BT IATFT XY OY TV TRATHZENTEET, V=T 74V EI T
EITHBAIT, IHIT 6 By M/ MR 9~ DI L T &Y,

112 EHAZE

OpenGL TIHET7 /AF vy 2= hOF L - WZH DY)V X % glEnable () & glDisable () MP34KIZ TEXTURE 2D 72L
EHRETHIETIToTWELIZA, 3DS TIE TR =7+—A dmp_Texture[:].samplerType (7 IT7/AF v
=y hDOFEF) T BREICLoTITVWET, GL_TEXTURE 2D #514KIZ, glEnable () F721¥ glDisable () &I
OHL72H B OBEIIARETT,

TIAF ¥ 2=y M BN T DT, EDOT VAT y2=y T GL_FALSE Z#5EL T glUniformli () ZFEOML,
THRIZ=T 4 — AEERETHIETITONET, AT AL, T/AF vy 2=y NI TP =T 4 — AT
ETHENBELRVET,

& 11-8. 1 =TH4—L dmp_Texture[il.samplerType =Xt 9 BB EE

FHI=TA—L RETHE ’STHRF
GL_FALSE 5 (77 41 h)
GL_TEXTURE_2D 2 WILT I AT %
GL_TEXTURE CUBE MAP Fa—T VT TIAF v

dmp Texture[0].samplerType
GL_TEXTURE_SHADOW 2D DMP VYRUT I AT ¥

GL_TEXTURE SHADOW CUBE DMP |Fa—7 <y /I ¥RUTIAF ¥

GL_TEXTURE PROJECTION DMP TaararTIAFx

GL FALSE 5 (77 4V )
dmp Texture[l].samplerType

GL_TEXTURE_ 2D 2 WILT I AF %

GL_FALSE 5 (77 4 V)
dmp Texture([2].samplerType

GL_TEXTURE 2D 2 WRILT VAT ¥

GL FALSE 5 (77 4 )

dmp Texture[3].samplerType -
GL TEXTURE PROCEDURAL DMP TuL =X VT IAF v

TIAF ¥ 2=y NS AINAER DT VAT Y FEREIL, TV ATF v2=oh 0 BT VAT YEERE 0 [HE, 77 AT vy2=vh 1
DT IAF XL 1 EE, TI7AFvr=yh 2 & 3 IOV TULTRL=7+—2L dmp_Texture[ 7] .texcoord (7 17T
IAF % 2=y hOFEFT 2 F21d 3) THELRTIRVETA, TI/ATF Y 2=y NI TR =T 4 — AR ET
HIEMTEHMEN BN ET, 4 DOTIAF XY=y T X CEHEHT LA, TI/AFT vy =vh 2 FRIET /AT v
=vh 3 DA T AT VAT X EIEEIHOT I AT Y=y b/ LRT TR0 ER A,

TYIAF XA AT PORIIEESN TN T VAT ¥ 2=y MBI G L T/ AT Y2 mATICANSND A7l
IRECRDES,
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x& 11-4. PH¥1=T4—L dmp_Texturelil.texcoord |Z%3 B EE

FHI=TA—L BRETSHIE ANERT DT IRAT v ER
GL_TEXTURE1 TIAF X EAR 1
dmp Texture[2].texcoord -
GL_TEXTURE2 TIAF YRR 2(T 7 4/H)
GL_TEXTUREO TUAF YRR 0(F 74V F)
dmp_Texture[3].texcoord GL_TEXTUREL TIAF YRR 1
GL_TEXTURE2 T I AF YRR 2

THRZ=T 4 — AIEDRELIRE, TI/ATF v 2=y M T 5% E L glActiveTexture () THRELIZT /AT v
=y ML T ThNET,

3—F 11-1. glActiveTexture() M E&H
void glActiveTexture (GLenum texture) ;

texture |ZI¥ GL_TEXTUREO, GL_TEXTUREL, GL_TEXTURE2 ZIFETHIENTEET, 7/AF v2=v ]} 3 &R T
GL_TEXTURE3 ZREL/SE P LS OHEAREL /&1L GL_INVALID ENUM OTT—VERSNET,

Ty =X N T IAF Y OFEFT X TCFHNL=T 4 — L TITWET,

1.13. AT EHTIRAFYDIEE

TIAF ¥y 2=y NCHHTHT VAT YL glActiveTexture () CTIAT v2=w bR ELIZE D,
glBindTexture () IZXDTIVAF ¥ AT P/ hDORE TITOILET,

TIAF ¥ 2=y N LIZR DT VAT X AT 25613, LLTOa—RlD XS glactiveTexture () &
glBindTexture () ZMUHLTESIN,

a—K 11-2. TORF Y A=Y EICTHRF Y ERET S
// Texture Unit0

glActiveTexture (GL TEXTUREO) ;
glBindTexture (GL TEXTURE 2D, imageTexID) ;

// Texture Unitl

glActiveTexture (GL TEXTUREL) ;
glBindTexture (GL TEXTURE 2D, bumpTexID) ;

M14 TORFYINGA—4R

TIAF X DT T RRTANHIRE | TIVATF X INT A= 5 INT DT glTexParameter* () ZfEHALE
TO

O—K 11-3. glTexParameterx() (D EEH

void glTexParameterf (GLenum target, GLenum pname, GLfloat param);
void glTexParameterfv (GLenum target, GLenum pname, const GLfloat* params);
void glTexParameteri (GLenum target, GLenum pname, GLint param) ;

void glTexParameteriv (GLenum target, GLenum pname, const GLint* params) ;

glTexParameteri () {F/XTA—XIZEL % glTexParameterf () |3/ T A=/ NS EBEEL TIN5
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3DS 3DS O SIHT=aTIL - TS5T49 0 AEKIR

BIE T, B OREIZ v O Wb DI L (BLH) SR U2 B2 ST A=Z OIS L £,

target\THEE T AMEIX glTexImage2D () D target LIRICTY (F 7-2), pname (3T B3 A= D4 i,
param I/ XTA—ZOETT, 3DS THEIEBMSI TN STA—ZNFIELET,

3DS TlE. 1 DDOT7IFFANMIH LTI KN 8 T/ NERBEL CTIA4NE) T EiT->TWET,

& 11-5. pname EfFMEND/NTA—2 D3t T

pname int / float / vector ftmEhs/354A—4
GL_TEXTURE_WRAP_S int S HIDTye e 7E—R (F 11-6)
GL TEXTURE WRAP T int T FOT e 7 E—R (% 11-6)
GL_TEXTURE_MIN FILTER int M/ NRE DT 4 V5 (3 11-7)
GL_TEXTURE_MAG FILTER int JEREEDT 44 (37 11-8)
Fy¥ /% —RT GL_CLAMP TO BORDER 73
GL_TEXTURE_BORDER COLOR vecd (float) FHESN VLG AT SR —4 —4
- - - 7—(FM5rLd 0.0 ~ 1.0)
GL_TEXTURE LOD BIAS float LOD /A7 AfH (-16.0 ~ 16.0, 7 74/ 0.0)
GL_TEXTURE MIN LOD int LOD Of/I~UL (7741 ~=1000)

Ty TTIAF X DH @JEE}E (Z 741

FEHIIZ DU 140103
GL_GENERATE MIPMAP int (bool) gLf?F/Z;L;Eﬁ)XiT\E}O&) é)%bégzj %%%lﬁi}fﬁéé
Wy,

S. T FEOTvE 7 E—RIEL FOETHRELET,

£ 11-6.S. T FRADSYELT E—LFDIEE

param H 71z
GL_REPEAT IR (77 4/1h)
GL MIRRORED REPEAT RERL TR IRL
GL CLAMP TO EDGE TUAF XL 0.0 ~ 1.0 LIMIT I AF ¥ A A= DUGD N T —
GL_CLAMP TO BORDER TIAF Y EERE 0.0 ~ 1.0 LSMNIR—F — 77—

T IAF A A= PHE NEN T BN T ENDFEDT 4 VZ TN FOETHRELET,

£ 11-1. fa/IMED I ILADIRTE

param L)z
GL NEAREST ST VANIERESN=T 7N DA77 =25 (T 70 h)
GL_LINEAR NAY=T P TV T (4 o T NVONHE)) THhHT—%RETH

ST T T IAF Y DREE =T LVANTITD, =T L AMNIEESNZT Y
GL_NEAREST_MIPMAP_NEAREST ‘E/V@ﬁﬁ—%{iﬁﬁ‘ié

2 ODLNNVNDIy T T T IAFT ¥ REL, TNENDL L T=T LA
GL_NEAREST MIPMAP LINEAR N S 1 T I KR 32
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3DS

3DS A4S SIT =TI - FS5T499 AE KRR

NS o N e \ﬁﬂﬂ — ey N ]: ~ al Ay
G, LINEAR MIPMAP NEAREST 517%§/%;gx%%@1am% TLVANTITD, NAV=T YTV 7Ty

2 DODLNNVDIy T vy T TIAF Y ZIBEL, TNENDL L TRAU=
CL_LINEAR MIPMAP_LINEAR | 7apo ZUr s &z nF—mohlill+ 5

TIAF A AA—T BRI TV AV T SNDGE DT A NVA I T O TR ELET,

& 11-8. TLREED I IV EDIEE

param L]
GL_NEAREST =T VANIRESNI-T 7 eV OA7—%EAT5 (T 74 h)
GL_LINEAR NAV=T Yo TV T (4 F T NDFEE]) THT—%RET S

11.1.41. SYTIVTTFIORF v D ARNER

TYAF ¥/XFA—4 GL_GENERATE MIPMAP {Z GL_TRUE #XE T H&, glTexImage2D ().

glCopyTexImage2D (). glCopyTexSubImage2D () DML T Zevel IZ -2 L FDEAIELIZEEIT, KHIEKW
LANADTIAF Y LSOOIy T o T T IAF ¥ NABERSNET, 72720, BEVERSNDIYy T vy T T I AF ¥ DIE
LmdlE, TI/AF DT —< v (format & type DILAEE)ITLL T, ZDR/AMENLL T DINTHIBRES L TUVE
D

£ 11-9. BRERSNEIVTTYTTIRFYDIELBE SO R/IME

24—=yb format type 8. HEO&x/ME
RGBA4 giiiggiiNATWEiDMP GL_UNSIGNED SHORT 4 4 4 4 64
RGBA5551 gi:gggi_NATIVE_DMP GL_UNSIGNED SHORT 5 5 5 1 64
RGBAS giigggi_NMwE_DMP GL_UNSIGNED BYTE 32
RGB565 SEIESE_NAT 1vE DHP GL_UNSIGNED SHORT 5 6 5 64
RGBS gi:iggiNAT IVE_DMP GL_UNSIGNED BYTE 32

FIAF X DT 4+ —<y MZLDF/IMEDEWNIEY | FUIRLSEDT 7 AF ¥ T level [ITHETHILED TEDLHEDH
AR RLRVET, S/ MELVS/NSRYARXDIy T =y T T I AF v HEVAERSED IO a e L&
GL_INVALID OPERATION DTT—RNERIIVET, BlxIX, 128x128 77BN DTV AF XKL T, 74—~y
RGB8 DL Zevel \Z -2 F/zid -3 ZFFETDILNTEET D, 74—~ v b RGB565 DEXIT Zevel IZ -2 DI
BETHIENTEET,

HEEREZITOREZL QWS AT, BBARSNIE Iy T~y P T I/AF Y MBS E T, v T~y T TI/AF vD
T =BG QT IAF YA RA— 0 — R Tl ZDOIv T~y T TIAF DT — X IWhe7z0ET,

HEERZITOREE L QWA glCopyTexImage2D () & glCopyTexSubImage2D () @ level (T, *ERD
TIAF ¥ r—RL72EED glTexImage2D () T Zlevel \ZIELAEERIUMEEZESTIVER0ER A, B2D5ETT
GL_INVALID OPERATION DTT7—RNAERENET, 72720, Jevel IZ 0 UAMEELILELTH, 2" —dHE bRV
RADTIAF Y THY, Iy T~y T TIAF v EEXWZ HZLITITR0ER A,
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3DS
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HEAE R ZI TRV EEZ L T A 13, glCopyTexImage2D () & glCopyTexSubImage2D () @ Jevel IZ
I, IBROTIAFvE2r—R L&D glTexImage2D () T Zevel IZIELAEIZEEHGT, 0 238 C LT IERDE
Hh, 0 SR E LA 1E GL_INVALID OPERATION DT —MAERSILET,

11.14.2. 74JLAIZ GLNEAREST 28 EL-HE DERER

TYAF /3T A—H0 GL_TEXTURE_MIN FILTER 33X GL TEXTURE MAG FILTER |[ZXfLC GL _NEAREST %#§

LIS E . BEEIRTRER (BOSERDARERE T HEEE L) OLLEGRET VAT Y ELTHAL, £
D EFRASE 1 O & AU TRIE F 13K AR D IRV T 2l T2 & | AR ERIC A D13 T ORAED 7 2R a7

ELTHBENDZLBHYET,

ZOBGIT, RVTUNDOT I AT ¢ JEAEE AR T DB O RS E AR R Lo TOET, EERICTEE E/ITKFER, H
H—HNCWATETTIT AN EZILE | T T AN T I AF v EOREE FI3KE R, H5 I AT
YN EIL TV T THE TIAT YOG EOBEFITEOEEOEMREL TRIT Y FIC#iESNnE T, LoL, ThbHo
KITTTAD, BN ATET 7' E ZOBOININ AT T 7 v N OERAHEEY TV 726 774
FVEAEDREZEILL ST, EBOLDFNDOT 72NN EY T N DN T ZT AN LIZRIR | T AT OB _EOERR)
TR CRYE Y RICHEISN CLEIZEREDIFRE TT, D7 MO T I AT v ERER 0 ~ 1 THDHED
BRI T I AF ¥ ERIC AR THIB T 2O LRICINT, FT7TTANAT 7O R RET TN DHIH2T
I AT AR B i F A SR T HZ &l 52 8N TEET,

11.1.4.3. /DD 71U A1 GL XXX MIPMAP_LINEAR Z$8ELT-1HE DT EEIE

TIAF ¥ /3T A—HD GL_TEXTURE MIN FILTER IZXLC GL XXX MIPMAP LINEAR Z{EELGEITMIAV=

TIANERERIERY, 2 DDV SNAVDOIy T~y T T VAT v B BG U 7—% AV CHIF AR AT - 7o 07— CHf i
SNET, Lol ZORIMAIRICI TGRS B IZ L ARRZENFAE T HATREMER BV | 7o & X RIUBSMED 2 DD AT — %A
BLGE Th, BREICK > TERD DT — BN G A 1BV ET,

HIRLER AT ADIE LOD FHEDFEHR, 2 DDLUV DIy T =y T I AF b a7 — 2 BUG LT b g
BTTOT, HBAILSNDIy T oI TIAF XTI 0o A7— 2B T 25513 AERN ThhEE A, D280,
MALBRNM T AT 0 03 F LB AT O e o TR A3 I e R TP ICHEKAR0 E T, ZORER, BBROZER NIy
Ty TV DRI Ty Y O IITHEBE SV TLEVE T,

ZOBBOBIRLL T, 77N DT7—OEEMETHLRD 2R T2 ERHVET, 2T, GL_RGB 74—~ D
FIAFXIIT VT 753 Hs 1.0 DEEM T2, ZORMEMEDH S T AV =T 7 4 VA EDMESLER A T o7
TATIEDLT DL TLENET, — . flifAB M T e o= 7 7BV Clid, 2O FEE 1.0 THiEEIES, &
F— ORI, ML L > TR LT VT 7 8 D5 e T I AT % 05— LA LT R e T I AT % 07—
BRI DZETITVET,

ZOMIEIRIT I AF 2L NA T TITHIZENTEET, LTI EMERLET,

—F 11-4. FSAY=T7 24 2B DFEIENE

glUniformli (glGetUniformLocation (program, "dmp TexEnv[0].combineRgb"),
GL_MULT ADD DMP) ;

glUniform3i (glGetUniformLocation (program, "dmp TexEnv[0].operandRgb"),
GL_SRC_COLOR, GL_ONE MINUS SRC ALPHA, GL_SRC_COLOR) ;

glUniform3i (glGetUniformLocation (program, "dmp TexEnv[0].srcRgb"),
GL_TEXTUREO, GL_TEXTUREO, GL_TEXTUREO);

ZORREZEY | ML TN IR AR R 0.0 THASNDeOT VAT ¥ T —Z2DbONR S

BZENTR20 | ABLER S TONTZ GBI T VT 7RGy DEEE T VAT ¥ h T — DREFERET IV AF ¥ 7 —1TINEL
THELERNHASNDLZER0ET, ZORETIIAN Y —ADT RTUITIAF Y I T—5RELETOT, 1 B
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HDTIAF xar " AF (ar 347 0) TRUFIUTRE T HILNTEEE A

GL_RGBA 7A4—=vhD I, o FIZEEEOLDONRNGE L, B EEOKR 2R OBOT I AF v & HEL, <V
FTIAF T HIETHIELET, MiIEOZDICHETDIT /AT XL, TOTIAF Y ERUY AKX, [y T~y 7L
~ULHUZL, FIT uwv DERATESNRT LT ER A, T —F P AXRF Yy 2R e EE L, ETCL [EfET 7 AT v
THETOIZLEAHERLET,

11.1.44. THORFYLR)I (VT TV T) 15 A—2 DO MF

PUFOBET, BIHET 7747 1782 TS T VAT v 2=y MIANA U REILTNDT VAT X D Iy T vy 7 DL~ LT e
DIRFGA—=BER/THIENTEET, 72720, T =X VT IRAT XY HOT 7 AF v 2 =vh(GL,_TEXTURE3) X
glActiveTexture () TIRE TEXRWD, 0l —U X LT VAT ¥ OIERITEEG TEEE A,

O—K 11-5. TORFYLARILINSFA—E2 DG

void glGetTexLevelParameterfv (GLenum target, GLint level, GLenum pname,
GLfloat *params) ;
void glGetTexLevelParameteriv (GLenum target, GLint level, GLenum pname,

GLint *params) ;
BUS U7 EEA T BB DOTIR R/ 57203 C, N E OB CRE T 2EIGENITHVER A,

target |7 VAT v OFSEEIEELET, FEEFTRERMEIZ LA T O LB T,

£ 11-10. TIRFHLRIISGA—REZNMBTEITIRAFrOEEDIEE

target [CIEREY HIE TORF v DIEH
GL,_TEXTURE_2D 2 WIET VAT X X RUTIAT v HAT VAT X% Ete)
GL_TEXTURE CUBE MAP POSITIVE X Fo—T vy TIAF v (+X FHOH)
GL_TEXTURE_CUBE MAP NEGATIVE X Fa—T vy T TIAF v (=X FFHOMH)
GL TEXTURE CUBE MAP POSITIVE Y Fa—T vy T TIAT v (+Y FF A D)
GL_TEXTURE_CUBE MAP NEGATIVE Y Fo—T vy TIAF ¥ (-Y FROH)
GL_TEXTURE CUBE MAP POSITIVE % Fo—T v T TIAF v (+Z JFH D)
GL_TEXTURE_CUBE MAP NEGATIVE Z Fa—T T TIAT v (-7 FFH D)

1evel IF/N\TA—FERIGTHIv T v T DL ~IVERELET, 0 ZHET L, —FEOL-LD (AR —FK
X TIAT ¥ DIRTA—=2ERELET, TORDL UL 1 &2, SHITROL UL 2 ZfRETHIETHRERRET
TO

pname |G T2/ T A—2OEEZHRELET, IBEFARERMEL params I[THENSND/NTA—ZOXIGIELL T DL
BUTY,

£ 11-11. /T EITIRAFYLARILINGA—EDIEE

pname [Z3EET SfE INTA—=AR
GL_TEXTURE_WIDTH T I AF ¥ DNE (727240
GL_TEXTURE_HEIGHT TIAF Y DES (T 7 ')
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GL TEXTURE DEPTH

ARSI DT= 0 [EE

GL TEXTURE INTERNAL FORMAT

TIAF Y DN +—~ vk

GL_TEXTURE BORDER

KA EDT= 0 [EHE

GL_TEXTURE RED SIZE

IRERGY DY ME(T 7V BAL)

GL TEXTURE GREEN SIZE

TRk oy Dy M (77 VAL

GL_TEXTURE BLUE SIZE

TH O M(T 7BV L)

GL_TEXTURE ALPHA SIZE

TILT RS DYy "Mk (571 )L BAAT)

GL TEXTURE LUMINANCE SIZE

BEEERR Sy Dy MEU(T 7/  BAL)

GL TEXTURE INTENSITY SIZE

TR DY Y N (T 7R IVENL, Y RTT 7 AF v DIr)

GL_TEXTURE DEPTH SIZE

TREERR 55> DY NEU(F 7B NVEANT, Y R T I AF % D )

GL TEXTURE DENSITYl SIZE DMP

RAINEBINRWE IR (BER®R Doy M(T 7t
JVENL, H AT I ATF % D)

GL TEXTURE DENSITYZ2 SIZE DMP

RANHZ BN EFR (EEE R 2) ovy M(T 771
BN, WAT I AF ¥ DF)

GL TEXTURE COMPRESSED

JERET I AT % NE D)
GL_TRUE: [E#iT 7 AT+
GL_FALSE: FFEMiT /AT ¥

GL TEXTURE COMPRESSED IMAGE SIZE

level THRESNIIYT vy T L SNDTIATF ¥ D/3A M
AR (EMET VAT ¥ DIr, FERGT VAT X IFE LIS B
GL_INVALID OPERATION T7—)

pname |2 GL_TEXTURE_INTERNAL FORMAT Z4RELILEICHGTOT I/ AF XY ONE T +—~vvh&, 77N &tk
R 24 RS DE Y MED R R a LU FITRLE T,

£ 11-12. REB 74—V ETIRNEZEBR T HEBR S OE Y E DO} i

RE 74—k * B | DV | mm | mm | RE || EE2
GL_RGBA4 4 4 4
GL_RGB5 Al 5 5 1
GL_RGBA 8 8 8
GL_RGB565 5 5
GL_RGB 8 8
GL_ALPHA 8
GL_ALPHA4 EXT 4
GL_LUMINANCE 8
GL_LUMINANCE4 EXT 4
GL_LUMINANCE ALPHA 8 8
GL LUMINANCE4 ALPHA4 EX 4 4

T

GL_SHADOW DMP

EREHRA M
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GL_GAS_DMP 16 16
GL_HILO8 DMP 8 8

GL_ETC1 RGB8 NATIVE DMP 8 8 8

GL_ETC1 ALPHA RGB8 A4 N 8 8 8 4

ATIVE DMP

target X pname \IARIEREEIEE LA 1X GL_INVALID ENUM D7 —% O—RIF TRy T <y 71
N Jevel \ZHRELTZHA L GL_INVALID VALUE D=7 —%4ELET,

11.15. TORFvDBEICED/INTHF—IVRADHE

TIAF ¥ DT 4 — MY AR FHEHEILL ST, I T 7T RO /T p— < VAT BETHZEmBHVET, LT
WZEDEMEFIELET,

® [EHET VAT v’ e R IR S L, BARRIE 1 77BN HTZDDSA R A XD NSNT p— NOF D3 EE I T AL
HINET,

® AR/ NSNEE IR B NET,

® AEVT VT EADF A MEIDHTW, MR T 57 7 AF ¥ OREN LT E LB DRIV ET,

® i/ N7 AV AFRE TIX, GL_NEAREST & GL_LINEAR, GL NEAREST MIPMAP NEAREST &
GL_LINEAR MIPMAP NEAREST,GL NEAREST MIPMAP LINEAR & GL LINEAR MIPMAP LINEAR D-Z#l
FHRFCHEE TAFENET, 72720, GL_NEAREST (_XXX) & GL LINEAR( XXX) (X 1 E27 &LV TT =y
F I BTV R-NEH /LD GL NEAREST (_ XXX) #% 1 778/, GL_LINEAR( XXX) 24 77E/NLTTOT, A
FYAMIT GL_NEAREST (_XXX) DIFAVNESIIRDET,

® TUAF v A/ TG AT, Iy 7~ T WD TR EIRIWEESNE T, 72720 Iy vy T AR LIZSE T
T ANEFENZL S IR A 2320, GL_* MIPMAP LINEAR X GL_* MIPMAP NEAREST |ZME_T 2
fERRE ONILA T DBD DB ROV ET,

® JLRIFDT (VA E T, GL_NEAREST & GL_LINEAR [XTIZRIL/ 74—~ AT A, GL_NEAREST 2307
PTEIRIZBR DG AERHVET,

O AT IAF % & X RO T VAT Iy T =y T WMERIRND | 1BH T VAT % LRI AT IRV ET,

® LY RUTIRATF X, VY RU R DRERIR T AN G AL T D720 NIAV=T T4V H GBHE T VAT % THE/NT 47V
% GL_* MIPMAP_LINEAR |ZRRELTZEE) ITH Y T AM DD ES, 2F0 BH T/ AF ¥ (A1) =
T I AN ERR AT 2 EREE OB AR A0 ET,

® Tl — VT I AT LR E SR EDZEIHVER A, T, AR 2D TIAT R I0L mEIC LS L E
D

® DT IAF Y EMATIHE ., TXTDOTI/AF v VRAM-A F/21X VRAM-B OEBEL—FIZEL THIE
INTWDEHER, BEIL TRESNTWDIE mslIC S E T,

® HHERE RO EME—BT DINNERSNIZT VAT v I, 7L —b Ry 77D EF R E—ET HI0IERS
12T VAT X2 DI S @RI ALBLS D FIREE RN HV E T, ZAUST FT AN AR T DT MET VAT Y Efirirte
MN—BT DL T, TI/ATF¥F vy adby MERH LT 2720 TY, B TORRIFINT+—~ U AL EE
oo T2, TTT AN 8x8 B/ B/VHNL TG MBI, 77 AT vid 8x4 77 B NVHAL TRt HEINET, £
72, 3DS @ LCD (FEHWEEDDE E Tl L TV RIZIERL TESNY,

11.1.6. TORF¥EXydalZdVT

TIAF %X DY AL, 1 IRFvvi 2 256 Byte, 2 IRF¥y 2 8 KByte T, vl N Tk, BT
IAF ¥ (ETC 74—~y N FOFEEDT 47—~ CTHbi, ENUNDT 3 —~ v (T V7 7FEE ETC
T A=< Eie) DTV AF L 32 bit T —~yMIEHINET,

1 ¥ vy alda=y MENEIUMSIL TOET A, 2 ¥ vy alifa=yMCHELTNET,
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11.2.

1 WFrodalley METIZ 2 RF vy anb T — 2 BE T 2855138 5 /71, 2 k¥ vo v =ilbey METIC
VRAM N6 F — 22 BUST 5B 13EHIT 30 S AZNIREDST LT A0 AELET, 72770, B2 LT 0% [Sik
TEHIINC, T/ UNDT =y F Z AL THTHIIN A — Ry =T TRESNTOET,

TIAFvX vy ald, dway By b7V TAT 47 HRTT, FrviadOHIL 16 TT, 2 ¥ vy =aOPAR1T
8K NANTT DT, FroiaFA 0t 1 T4040 512 SARERDET,

Xy aTANT, TIAF X FEEAEDSEHEESND, 8x4 T uy I T RL A (4x4 T RNVEAM O TRV 2% 2 TE--h

D) D FHAE Y MRV ET, ETCL O¥EIE, 4x4 T 78T ay sk 2x2 HlF =7 oy JBEAIOT R AD [5:2] B hd
R0 ET, Fl—DF v 2T NTHRHINC T 7B AL, vy 2D ATy o I RFEALUET,

A IINAF

3DS 1T 6 FEHEHENTCWB(TIATF ¥) I ST X, TITTANTAND T TGA <Y, ¥h ZVDIT—, TIAF v1=y
MNP AIENDT IAF Y T — TR T—, BBH T e AR THIENTEET, F'—2F2—T7 R Wil TOT
Vor—ar BBREBRE CTLED, TEV TOHT— TV T7 7 B Z A A= L TOEE T AU ERAR L0 WD E RO E
7,

OpenGL ES 1.1 T A F 0K E% TexEnv TITo TWELZMN, 3DS TIEFHZ=T 4 —L~DEDORE TITWE
T, TexEnv D/RTGA—HEF 2 =T 3 — ORI, FO LT/ >TVVET,

& 11-13. OpenGL ES 1.1 @ TexEnv D/\TGA—REFHAL=—TA—L DR IER

TexEnv FHL=I4—L BEOAR
COMBINE_ RGB dmp TexEnv[Z].combineRgb BT —Da A5 Bk
COMBINE ALPHA dmp TexEnv[Z].combineAlpha TIVT 7D AT B
SRCn_RGB dmp_TexEnv[z].srcRgb AT =DV —A
SRCrn ALPHA dmp TexEnv[7].srcAlpha TINT 7DV —A
OPERANDz RGB dmp TexEnv [ 7] .operandRgb BF—DA TR
OPERANDn ALPHA dmp_ TexEnv[7].operandAlpha TINT7DHE TR
RGB_SCALE dmp TexEnv[7].scaleRgb NF—DAr—V Tl
ALPHA SCALE dmp_ TexEnv[7].scaleAlpha TNT DA —I 7l
TEXTURE_ENV_COLOR dmp TexEnv[Z].constRgba E AT — (T VT 7S HY)

21T/ =20 ~ 2), 7 1Fa " AFDFE (0 ~ 5)

Ea NNA NI —ADED AN ZF TR T T L, 3 2DV —ANED A NAF B CEHE LRI A —
VTR RELTZHO% 0.0 ~ 1.0 (277 T UL THALET, T2, 2234 F~O ATNFFHERTNC 0.0 ~ 1.0 (77
TEINTEY, HEIT— (T TA~VIT =) 1FHME TTRAITAR LT FE RN T T ENT-EER0E T,

BT =R ~DA L — a3 B LR E TENENOMS GR, #k. &) IS TThL, TV T 74 ~DF 2
=gl 3N LR E TIThINET, 288, LI =T 7 AF Y=y MR UG A . AISND 7 —EITR

EERET,

EREHRA M
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1-1. AV A FDFRL—3>
Input
‘ srcRgb0 H operandRgb0

‘ srcRgb1 H operandRgb1 Co;ngl;lne scaleRgb H Output

‘ srcRgb2 H operandRgb2

Input
\ srcAlpha0 H operandAlpha0

‘ srcAlphal H operandAlphat CZT;zZe scaleAlpha H Output

\ srcAlpha2 H operandAlpha2

AT D 3 ODAT)Y =R ZNENLL T ObDOMNLER (FE ) T5ILNTEET,

® T UAF v a=y NPbHIIENDT VAT ¥ 17—
EAT—

TV AT —

TITANNTAND T FTA<V T 77—

TG ANTAND®D L Z ) T1T7—

A DL SAFOH T (345 0 LISL)

RIB DT ATy T 7D T (F2 315 0 BISL)

1-2. AL F~ADAHY—R

i CombinerBuffer0
TextureUnit0 Colalli ‘ ombinerburter ‘
TextureUnit1
TextureUnit2
exture n! 4 Combiner1 ‘ ‘ CombinerBufferl ‘
TextureUnit3
Primary Color
Fragment Lighting i :
Primary Color ﬁ Combiner2 ‘ ‘ CombinerBuffer2 ‘
Fragment Lighting
Secondary Color
ﬁ Combiner3 ‘ ‘ CombinerBuffer3 ‘
ConstantRGBA
ﬁ Combiner4 ‘ ‘ CombinerBuffer4 ‘
ﬁ Combinerb ‘

2
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M.21. aAVN\AFEBOFHL=D+— L

A NAF RO T =7 4 — AL dmp_TexEnv[7].combineRgb & dmp TexEnv[:].combineAlpha T,
glGetUniformLocation () THEGLIZ PR =T 3 —A00r— 902 glUniformli () CEEZHRELET,

A ASAT D TR =T 4 — LD EEITLL T OL DN HEIRLE T, dmp TexEnv[ 7] .combineRgb &

> Sl

dmp_ TexEnv[7].combineAlpha IZFE FIRERMEIZRIL TY,

GL_DOT3 RGBA Zax T &AL, ZDaL 1 FDFHTF— (combineRgb) &7 /L7 7 (combineAlpha) DAL 731}
BI%LIZFIT (G1,_DOT3 RGBA) TARFAUEALDER A,

F 11-14. AV N\AFEABOFH L =7+ —LIZERTE ATREZE

BREME =DAAC Gal: -
GL_REPLACE Src0 (T 7 4/Vh)
GL_MODULATE Src0 * Srcl
GL_ADD Src0 + Srcl

GL ADD SIGNED

Src0 + Srcl - 0.5

GL_INTERPOLATE

Src0 * Src2 + Srcl * (1 — Src2)

GL_SUBTRACT

Src0 — Srcl

GL_DOT3_ RGB

4 % ((SrcO_Red — 0.5) * (Src1_Red - 0.5) + (Src0_Green — 0.5) * (Src1_Green — 0.5) +
(Src0_Blue - 0.5) * (Src1_Blue - 0.5))

GL_DOT3 RGBA

4 % ((SrcO_Red — 0.5) * (Src1_Red = 0.5) + (Src0_Green — 0.5) * (Src1_Green — 0.5) +
(Src0_Blue - 0.5) * (Src1_Blue — 0.5))

GL_ADD MULT DMP

(Src0 + Srcl) * Sre2 ¥MEHZITZF7(0.0 ~ 1.0) SN TODREINET

GL_MULT ADD DMP

(Src0 * Srcl) + Src2

11.22. AAY—RADFHL=D4+—L

AT —=ADTHAL=T 4 — A% dmp_TexEnv [ 7] .srcRgb & dmp TexEnv[7].srcAlpha T,

glGetUniformLocation () THELETHL=T+—LDulr— a2 glUniform3i () THEARELET, &
GEINS, V— A0, Y —A 1, V—A 2 DIETT,

ATV —=AD T2 =T — BA~DOFREEITLL T OO LRI ET, dmp TexEnv[0].srcRgb &

s

dmp TexEnv[0].srcAlpha, dmp TexEnv[:].srcRgb & dmp TexEnv[7].srcAlpha IZa&iE FIREZREILFIL
<7,

EE: T 0 B ST, 3 DD AT —ADUWFIHIC GL_CONSTANT,
GL_PREVIOUS, GL_PREVIOUS BUFFER DMP DI H D 1 DAEEIN TWRITIUTRVER A,
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£ 11-15. AQY—RADOFHL=7+— LI TE A RELE

B e fE

ARV—R

GL_ TEXTUREO

TIATF Y=k 0 OT AT ¥ HT7—

GL TEXTURE1

TIAF Y= 1 OTIAF ¥ HT—

GL TEXTUREZ2

TIAF XY=k 2 DT IAF % 17—

GL TEXTURE3

TIAFTYr=vh 3 DT IAF ¥ 1T —

GL_CONSTANT

EH AT — (dmp_TexEnv [ 7] .constRgba) (/315 0
DT 7 HVH)

GL_PRIMARY COLOR

T4~V I T — (HHAT—)

GL_PREVIOUS

RITEX DI A F DS (34 F 0 1FZRER T, =223
F 0 LISDT T 4/LR)

GL_PREVIOUS BUFFER_DMP

AT DL AT\ T7 7O T (3231 F 0 TR EAT)

GL_FRAGMENT PRIMARY COLOR_DMP

TITANTAND T TA=V 17—

GL_FRAGMENT SECONDARY COLOR DMP

TIGTRANTGA DT BV IT—

11.23. ARSURDFH1L=D4— L

FRFGUROTHKL=T 4 —AF dnp TexEnv [ 7] .operandRgb & dmp TexEnv[7].operandAlpha T,

glGetUniformLocation () THELIZPR2=T7 4 —L00r— 302 glUniform3i () CEZHRELET, &

FENS, —A 0, V—RA 1, VY —R 2 DIETT,

FRTURDPRIAZT = LA~OREMIIA FOLDONLRIRLET,

£ 11-16. ARSUFOFH L= 4— LR E AT RELE

B ARFUK
GL_SRC_COLOR Color (operandAlpha L% EAR A, operandRgb DT 7A4/Lk)
GL_ONE MINUS SRC COLOR 1 - Color (operandAlpha (FF&EARTT)
GL_SRC_ALPHA Alpha(operandAlpha D7 74/VH)
GL_ONE_MINUS SRC ALPHA 1 - Alpha
GL_SRC_R DMP Color_Red
GL_ONE MINUS SRC R DMP 1 - Color_Red
GL_SRC_G_DMP Color_Green
GL_ONE_MINUS SRC_G_DMP 1 = Color_Green
GL_SRC_B DMP Color_Blue
GL_ONE MINUS SRC B DMP 1 - Color_Blue
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11.24. R =) EDFHL=TJ+—L

A=Y TED TR =T 4 — A% dmp_TexEnv([7].scaleRgb & dmp TexEnv|[7].scaleAlpha T9,
glGetUniformLocation () THFLI PRNZ=T 4+ —A00r— 902 glUniformlf () CEEZHRELET,

A=V TED TR =T 4 — DA~DFREEITLL FOLONSLEIRLE T,

£ 11-17. R5—) O EDOF L7 4—LICERE R RELE

e E Rir—)27
1.0 AT OERINFEDEE(T 7 4/LE)
2.0 A NAF O % 2 5129%(0.0 ~ 1.0 (27T)
4.0 2R TF O AR 4 £212975(0.0 ~ 1.0 12770 F)

11.25. EHHS—DFHL=J+—L

EBIT—D T K=+ —25IF dmp TexEnv[7].constRgba T9, glGetUniformLocation () CTHfFLIZT
=T — L0 — a2 glUniformdf () TEEZRELET, JeEEND R, G, B, A DIETY,

EBHT—DTRL=T 40— L0775V EMIE (R, G, B, A) = (0.0, 0.0, 0.0, 0.0) T,

11.2.6. A INALF D EREHI

BEFIEL T, TIA~IAT—hZDOFEME T H72012, 23 (F 2 TTIA~UAT—%2 LR LT TOEENNT5
PRt OBz LI FIORLET,

AT 2 DAT]—A 0T T4~V HT7— (GL_PRIMARY COLOR)% ., A TR 0 ICATY —ADHT—FDEE(
GL_SRC_COLOR) %, 2 A F B AT —2 0 %D FFEH 1 (GL_REPLACE) &, A7 —/MIZ 1.0 ZXETHE, =
AT OMNITTAI BT —=I2TI220  ZN PN DR Z 7220 ES, ZORETIE, 22307 0 & 113
DGR 52 E Ao,

B KT L F OIS >TOET,

11-3. AL F D EREH 1

TextureUnit0
TextureUnit1 | ‘
TextureUnit2 ‘
TextureUnit3

Primary Color ‘

Fragment Lighting
Primary Color

Fragment Lighting Combiner2
GL_PRIMARY COLOR e
Secondary Color - - GL_REPLACE

ConstantRGBA

EBCT 7T L TIRE T DEROaT— N2 L FIORLET,
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2—F 11-6. AV /A F DO EFEEI—FH 1
glUniform3i (glGetUniformLocation (program, "dmp TexEnv[2].srcRgb"),
GL PRIMARY COLOR, GL PREVIOUS, GL PREVIOUS) ;
glUniform3i (glGetUniformLocation (program, "dmp TexEnv([2].srcAlpha"),
GL PRIMARY COLOR, GL PREVIOUS, GLiPREVIOUS);
glUniformli (glGetUniformLocation (program, "dmp TexEnv[2].combineRgb"),
GL_REPLACE);
glUniformli (glGetUniformLocation (program, "dmp TexEnv([2].combineAlpha"),
GL REPLACE) ;
glUniform3i (glGetUniformLocation (program, "dmp TexEnv[2].operandRgb"),
GL SRC COLOR, GL SRC COLOR, GL SRC COLOR) ;
glUniform3i (glGetUniformLocation (program, "dmp TexEnv([2].operandAlpha"),
GL_SRC_ALPHA, GL_SRC_ALPHA, GL_SRC_ALPHA);
glUniformlf (glGetUniformLocation (program, "dmp TexEnv[2].scaleRgb"), 1.0);
glUniformlf (glGetUniformLocation (program, "dmp TexEnv([2].scaleAlpha"), 1.0);
FOBMERREREL T, TIAT X% 0 L7V AT ¥ 1 O %z A F 1 TNREL, ZOERIZIL M) 2 TTTA4<Y
NT7—hFETHIDRREERLET,
11-4. AV LD EREHI 2
TextureUnit0
TextureUnit1 |
TextureUnit2
TextureUnit3
Primary Color Carlsines
Fragment Lighting GL_TEXTUREO GL.ADD
Primary Color GL_TEXTUREL
Fragment Lighting Combiner2 s
Secondary Color GL PRIMARY COLOR'| GL.MODULATE
ConstantRGBA
a—F 11-7. AV A FOFEEI—FHI 2
glUniform3i (glGetUniformLocation (program, "dmp TexEnv[1].srcRgb"),
GL_TEXTUREO, GL TEXTURE1l, GL PREVIOUS) ;
glUniform3i (glGetUniformLocation (program, "dmp TexEnv([1l].srcAlpha"),
GLiTEXTUREO, GLiTEXTUREl, GLiPREVIOUS);
glUniformli (glGetUniformLocation (program, "dmp TexEnv[1l].combineRgb"),
GL_ADD) ;
glUniformli (glGetUniformLocation (program, "dmp TexEnv([1l].combineAlpha"),
GL_ADD) ;
glUniform3i (glGetUniformLocation (program, "dmp TexEnv[1l].operandRgb"),
GL SRC COLOR, GL SRC COLOR, GL SRC COLOR) ;
glUniform3i (glGetUniformLocation (program, "dmp TexEnv([1l].operandAlpha"),
GL_SRC_ALPHA, GL_SRC_ALPHA, GL_SRC_ALPHA);
glUniform3i (glGetUniformLocation (program, "dmp TexEnv[2].srcRgb"),
GL PREVIOUS, GL PRIMARY COLOR, GL PREVIOUS) ;
glUniform3i (glGetUniformLocation (program, "dmp TexEnv([2].srcAlpha"),
GL PREVIOUS, GL PRIMARY COLOCR, GLiPREVIOUS);
140 / 220 EXEHRA=H



3DS 3DS O SIHT=aTIL - TS5T49 0 AEKIR

glUniformli (glGetUniformLocation (program, "dmp TexEnv[2].combineRgb"),
GL_MODULATE) ;

glUniformli (glGetUniformLocation (program, "dmp TexEnv([2].combineAlpha"),
GL MODULATE) ;

glUniform3i (glGetUniformLocation (program, "dmp TexEnv[2].operandRgb"),
GL SRC COLOR, GL SRC COLOR, GL SRC COLOR) ;

glUniform3i (glGetUniformLocation (program, "dmp TexEnv([2].operandAlpha"),
GL SRC ALPHA, GL SRC ALPHA, GL SRC ALPHA);

11.3. AN F1\yIT7

DL AT (T AT 5 ) PAMTIFT L A F Ry T 7 N F L CRRESH TWET, a3y 7 7IERi B oo
AT ET 2 ANA TN T O 1 AT — AR T DN TE | BIBEDIL AT 0T 7 O H 1552 0k
TWHIE, BB DI RA T CTEAIOI SA T LRI H DT AT O 1% AN T) Y — ARG HENTEET,

M31. AVNNAF NV I7DFHIL=J+—L

TN F N T 7 0 ~OATNIHVEFADT, THZ=T74—2L dmp TexEnv[0] .bufferColor THIHELLTD
EHT— %R ELET, EENIT—IL glGetUniformLocation () THRHLIZ PHZ=T7 4 —200r— a0
glUniformdf () TEEFELET, JEEND R, G, B, A DJETT,

ALNAF N T 7 0 DEEIT—DT 7H/VNREMIE R, G, B, A) = (0.0, 0.0, 0.0, 0.0) T,

N, F N T 7 1~ 4 ~DANT)—RAL, GO AT O TInEiE DI ATy 77O ) BERIN$ 52
ENTEET, PRZ=74+—AX dmp_TexEnv[7].bufferInput(Z i1~ 4) T, HTF—RBET VT 7RG DNT)
AR T HZ LN TEET, glGetUniformLocation () CHELEZ TR Z=T7r—20alr— 302
glUniform2i () CMEEZRELET, LENSHIT—/IY. TAT 7R DIETT,

TSR F R T 7 ~D NI —=AD TR =T — DA~DFREMEILLL T OB DODHFIRUET,

£ 11-18. AL F 1Y ITPAD A NY—ADF L= T+ — LI E AT RELE

BENE ANBV—=R
GL_PREVIOUS RIBt DAL S AF DI (F74/11H)
GL_PREVIOUS BUFFER DMP AR DAL ATy T 7D

11.32. AVINLF I\ I 7 DEEEH

IS F R T E LR EBIEL T, TIZATF ¥ 0 ST TTANTAT AL T DT IAS I T —2 TR U RET
AF % VT TGTANTAT 4 T ORI Z BT —RE U REINE L CH T8O Z L FIORLET,
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11-5. AL F 1\ I 7 DB EHI

TextureUnitQ CombinerBuffer1
TextureUnit1 GL_PREVIOUS
TextureUnit2

- GL_TEXTUREO
TextureUnit3 Combiner0
Primary Color GL_FRAGMENT PRI GL_MODULATE

— ARY COLOR_DMP

Fragment Lighting L TEXTUREL

Primary Color Combiner1 3 Combiner2 ;
Fragment Lighting GL_FRAGMENT SECONDARY COLOR DMP GL MODULATE GL_ADD
Secondary Color

ConstantRGBA

ERRICT v T L THRETAEOa—REZ L FIRLET,

a—F 11-8. AV /A F /1y I7 D/ EI—FFI

// Combiner 0

glUniform3i (glGetUniformLocation (program, "dmp TexEnv[0].srcRgb"),
GL_TEXTUREO, GL FRAGMENT PRIMARY COLOR DMP, GL_PREVIOUS);

glUniform3i (glGetUniformLocation (program, "dmp TexEnv([0].srcAlpha"),
GL TEXTUREO, GL PREVIOUS, GL PREVIOUS) ;

glUniformli (glGetUniformLocation (program, "dmp TexEnv[0].combineRgb"),
GL MODULATE) ;

glUniformli (glGetUniformLocation (program, "dmp TexEnv([0].combineAlpha"),
GL_REPLACE);

glUniform3i (glGetUniformLocation (program, "dmp TexEnv[0].operandRgb"),
GL_SRC_COLOR, GL_SRC_COLOR, GL_SRC_COLCR) ;

glUniform3i (glGetUniformLocation (program, "dmp TexEnv([0].operandAlpha"),
GL SRC ALPHA, GL SRC ALPHA, GL SRC ALPHA) ;

// CombinerBuffer 1

glUniform2i (glGetUniformLocation (program, "dmp TexEnv[1l].bufferInput"),
GL PREVIOUS, GL PREVIOUS) ;

// Combiner 1

glUniform3i (glGetUniformLocation (program, "dmp TexEnv[1l].srcRgb"),
GL TEXTURE1l, GL FRAGMENT SECONDARY COLOR DMP, GL PREVIOQOUS) ;

glUniform3i (glGetUniformLocation (program, "dmp TexEnv([1l].srcAlpha"),
GL_TEXTUREI, GL PREVIOUS, GL_PREVIOUS);

glUniformli (glGetUniformLocation (program, "dmp TexEnv[1l].combineRgb"),
GL MODULATE) ;

glUniformli (glGetUniformLocation (program, "dmp TexEnv([1l].combineAlpha"),
GL REPLACE) ;

glUniform3i (glGetUniformLocation (program, "dmp TexEnv[1l].operandRgb"),
GL SRC COLOR, GL SRC COLOR, GL SRC COLOCR) ;

glUniform3i (glGetUniformLocation (program, "dmp TexEnv([1l].operandAlpha"),
GL_SRC_ALPHA, GL SRC ALPHA, GL SRC_ALPHA) ;

// Combiner 2

glUniform3i (glGetUniformLocation (program, "dmp TexEnv[2].srcRgb"),
GL PREVIOUS BUFFER DMP, GL PREVIOUS, GL_ PREVIOUS) ;

glUniform3i (glGetUniformLocation (program, "dmp TexEnv([2].srcAlpha"),
GL_PREVIOUS BUFFER DMP, GL PREVIOUS, GL_PREVIOUS) ;

glUniformli (glGetUniformLocation (program, "dmp TexEnv[2].combineRgb"),
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GL_ADD) ;

glUniformli (glGetUniformLocation (program, "dmp TexEnv([2].combineAlpha"),
GL REPLACE) ;

glUniform3i (glGetUniformLocation (program, "dmp TexEnv[2].operandRgb"),
GL_SRC_COLOR, GL SRC COLOR, GL_SRC_COLOR) ;

glUniform3i (glGetUniformLocation (program, "dmp TexEnv([2].operandAlpha"),
GL SRC ALPHA, GL SRC ALPHA, GL SRC ALPHA) ;

11.4. 7AS—Sv I THORFY

TR =V VT IAF R [ TERDT VAT ¥ LRI | WA SR, FhEHEHRICIVT 7o o faRnRiEShE
T, TaT =T VT IAT i, BRI R R ol F — R0 R0RTUH AT R /S — TRl RE L £
Ty TUAFHEMGIIT 7 AT HIENRND | ARV T 7R ADBA ZERELIZY , 2TV P A X L= e -
RN HVET,

TR =X NT IAT X ERITENTEDLDIET VAT v 2=y 3 21T, T/AF v =y b 3 1T B — Uy LT 7 A
FAHEA DT IVAF Y=y MIR>TOET, fHRICIV T 7N @A RELET N, TU/AF Y EE u, v ICRIET5T 7
BAEERETHEVIBWRTIXEE OT VAT Y ERIEOMEE L TWEEE X HZELTEET,

T =X N T IAF X I TR T T AP 2= DO—ETHHVET O T, NTA—FOREITTHRZ=T 4 — LD
glUniform* () OFFOIHLTITWET,

11.41. 7A>—Cw LT HORFv1=Yk

Tay =X NTIAF v a=y ML 3 DOFHEETRERSIN TOET, ATNTEVWNS, BLEARRES., 77 7, <>
BT EREREONE T, ELE AR ST VAT VAR u, v ICERDEE G2, IT T ERDN R — OBIE R, I LAk
EL, v BTN u, v JEEENST 7 eV EFELET,

11-6. 7AY =0 VT IRAF L=y DR

v 1 v 9507 Glu, v) =& F(g) é Color(f) color>

ELBUE RAR D5 TR 2yEL T E

ANENTT VAT X PEAFIE ER O ISV TWET A, BRIDEBRERDTO DRTA—ZEFET HEEITIL, L
TOFNATIT 77 PEREA TEMREL L9V TL LD,

1. 7ay =% VT I AF v DAL
2. RGBA A E—RE/IXT V7 7 ML T—ROFRE
G(u, v) BEOF(g) OREICHYLET,
3. AT R DR
Gu, v) OFPRITHE LT,
4. FARBOFRE
BIIHT—BRT—T NELTHRELET, Color() OFEITH L LET,
5. AR ED T — BT — T LV OBMRORE
FIE 3 DIEATRETFIE 4 DHF—BBT —T NNE DI T D RELET, Flg) DR EITH Y LET,
6. FLE ST A—Z DFEIR
MBI A TEEE AL T, SO BO RESERO ET, RERGAITILEE B UET, LB
ERICAR S LET, L OAD., EMIBDL T, u & v ITHEsHE SN Tr I T ERICH SN £,
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7. B0 LB IO FREDRR E
I T DOREIHYLET,

11.4.2. 7S —Sw LT HORFYDE L

TRy =X VT IAF Y CHERTHTI/AT v =yb 3 OF - EHOREIL, TRT=T 3 —A(
dmp Texture[3].samplerType) ~DIEDHE TITWET, glActiveTexture () IZLHL=y MNERR
glEnable () I[ZEDTV7AF ¥ FBIOBEIUITT —LRVET O THERL TIEIN,

iE

Re

AT 5YE 1L GL_TEXTURE PROCEDURAL DMP %, 620129544 1X GL_FALSE % glUniformli () T
LTSN, T7/AT ¥ OFER|EL T GL_TEXTURE PROCEDURAL DMP PIAMZIEXH L TWER A,

a—K 11-9. FAS—C v THIORFYDERE

glUniformli (
glGetUniformLocation (s _PgID, "dmp Texture[3].samplerType"),
GL_TEXTURE_PROCEDURAL DMP) ;

11.4.3. RGBA £EFEE—F / ZII7HIET—FDETE

TINT 7RG D~ 7 ERTOF RIS 3 288%50% RGB iy D% E LIt ﬁ(RGBA HAHE—R) T2, ML L CE

TE (T VT 7L —R) TEDEZRIRLET, TSI T —RE2RIRUZES ., < v 7E00 G B%E F %% 2 o
TORELARTNIERVET A, VB2 TEHEZ L THRIZWEWIEATE, RGBA FT—REM AL BREIX
RETt,

FH2L=74—2A(dmp Texture[3].ptAlphaSeparate)|l glUniformli () T GL FALSE ZXELIZH
RGBA A8 —N, GL_TRUE ZXE LIS A IET V7 7 MAE—RBBRIRENE T, 7 74/VME RGBA 355E—RT
7

11-7. IV PRI E—FEDTYE LT

u
Erg frg color
v Grgb(u: V) - Frgb(grgb) - C Ol Or(frgb) )
ga fa alpha
G.(u, v) F.(eg.) >
<IED TR

11.4.4. EEXBR DR

TRV NNT IATF Y DIERRE v TEO G B> TRELET,

7 11-19 THEHEL QOB EARTIRIZLL FOEW Y TThiTInTnET,

H HEE RN
0.0 0.5 1.0
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# 11-19. G BEABOREELBRSNIBAHE LVERRR

B e fE BIRSh 5B AR

GL_PROCTEX U DMP

(%‘_7%/1/]\) N u .
_

GL_PROCTEX V_DMP v —
—

GL_PROCTEX U2 DMP u? m

GL_PROCTEX V2 DMP v E

GL_PROCTEX ADD DMP (u+v)/2

GL PROCTEX ADD2 DMP wW? +v% /2

GL_PROCTEX ADDSQRT2 DMP sart@? + v9)

GL_PROCTEX MIN DMP min(u, v)

GL_PROCTEX MAX DMP max(u, v)
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GL_PROCTEX RMAX DMP ((w+v) / 2+ sart@® +v9) / 2

FEARFGRIZT I AT v BEAEIZ 1.0 ~ 1.0 (028 0.0) | #EDIKLOFEEIZ GL MIRRORED REPEAT Z 3% &L TH
HSNTZHDTT,

G BRI DT D D TR =T7 +— A, RGB Ali777° dmp_Texture [3].ptRgbMap, 7 /L7 743 A3
dmp Texture[3].ptAlphaMap T9, ENEND TR =74+ —AIZKL T, glUniformli () TRELET,

dmp Texture[3].ptAlphaMap ~DREILT VT 7MLE—RTOHFETT,

AH7251X GL_PROCTEX U DMP X° GL_PROCTEX_V_DMP %, 4F#fi725I¥ G PROCTEX ADDSQRT2 DMP %3R3
o708 HWET 57 7 AF v HGIZIT VAR Z 2R A TIZEN,

11.45. h5—8RBT—TILDOEE

HNT7—BWRT =73 G BI¥E F BIEER CRIRSIIZEZ RO T 7 e~ E BT DT80 DT —7 /1T, RGBA
DL THX TR ETHIENTEET,

HT7—BWRT—7 /VONFIZL LOD i HT 50289 TRV ET,

11-8. LOD O RAIZ&BHhT—BBT—TILOABEDEL

LODZERALZLY .
width
ptTexOffset 256 + ptTexOffset
ColorTablel ColorTable2 ColorTablel ColorTable2
ptTexWidth ptTexWidth
T 1 AT
LODZEAY % .
width = 512
ptTexOffset =0 ColorTable Level2 ... Level6 ColorTable Level2 ... Level6
N - oA
ColorTable ColorTable ColorTable ColorTable
Level 0 Level1 | | 77 Level 0 Level1 | | 77
ptTexWidth = 128 i ptTexWidth = 128
T AT

LOD ZfE LAV A W7 —2 BT —7 T B EL T O DT — T — T Vi T 52N C&EE T, 47
BT =T NDOREETTIH2LT, RACHERBRNOOBE VD RRDT I AT vl T2 TEET,

HT7—B BT — T IITI K 512 BHEOEBRT —7 /LT, 256 BREREBIL CTRIHITI AT —T — 70, B E3RRET
AT T — T — T NV OBERB D ZMEAFEANL E T, 220N T 257 ZEHE B O OASIL 22T AU RGN0 DT, 7
F—2 T — T NVOBEREUL 256 +(EBRIBREND T —T —T VOBERE)+(IT7—T —T NVOEEEA T =)
TEFRINET, BRBOFHHE CRHGLERDLDIIRBEDOHT—T —T NV TT,

EEIZBRENL T —T —T7 VOlE (dmp_Texture[3] .ptTexWidth) (TIX, 128 FTOH 2 DREFE
glUniformli() TRELET, #T7—7—T NVDOHEEA 7y (dmp Texture[3].ptTexOffset)ZiE, 0 ~ 128
D¥EH A glUniformli () CRELET,
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LOD ZfEHT 256 #7—T—7 VOlEEA 7'y NI, ZNEI 128 & 0 TRIFTIEZRDER A, LOD Okt
IELT, EBIZBRENDNT—T — T ABNRESNE T, BT7—BT —T7 NV OEREITHRKD 512 FHETT,

% 11-20. LOD QLRI EAS—T—T L DRI

LOD OLARJL BAtAGIIE B
0 0 128
1 128 64
2 192 32
3 224 16
4 240 8
5 248 4
6 252 2

[7.7. 27 —7 L Oua—R | THALZEEBY, 2T —7 /1T glTexImagelD () ZMEOHLTESIDHE—RLET,
N7 =BT =7 VOEFERORESOFBE/ NSRBI Z EL T AR IC 7 —7 —7 L 0% (0.0 ~ 1.0) &%
AL BEFI DB (A T)ITIERTH 256 BHRITHML AT —T —7 /L (T) DBEFAMOEEEEMNL THEET, BT7—
T =T NVDOEFRE size, JHA T By offset WA C; | BHBIEE func() & AuUT, BWHREAENEDOFHEAUTLLT
DR TEINFET,

J .
C,opees = S| —— (O <i< Szze)
size

Ci+aﬁ’sei+256 - Ci+0ffseﬂ1 o Ci+0ﬁ‘set (O <i< Size)

ZOEDRARIINT—T =T VORI L I EFR LD 23R L THRAANT 22>, BT 0.0 2L TIES Y,

glTexImagelD () DFOHUIINT =BT =7 NV OUEREAR KD 512, BT —BWRT — 7 VAWM LIZELS %
data, RETHBRT =T NELSZ 0 LTHIUIUL FOIT—R TITHITENTEELT,

a—K 11-10. A5—8RBT—7J /L 0O0—F

glTexImagelD (GL LUT TEXTUREO DMP, 0, GL_ LUMINANCEF DMP, 512, O,
GL LUMINANCEF DMP, GL FLOAT, data);

RGBA O THEATHHT7—2 T —7 V1%, glUniformli () CBRT—T N ESEZLU TOTHL=T 5+ —AIC
HELET, ZZCHETHB T —7 V& 51L GL_LUT_TEXTUREZ DMP @ 7(0 ~ 31) BNETHIET, 77AF v D
4 H1(ID)X° GL_LUT TEXTUREZ DMP ZEAZIRE T D01 TIRW I LITHEREL TTZSWY,

® 11-21. h5—8BBT—TILEE/ETHIFHLI=T+—L4

FHIL=—T4—L BETHIE

dmp Texture[3].ptSamplerR |HRKIGOHIT—BRT—T NETELRT—T NESERET D,

dmp_ Texture[3].ptSamplerG |FkDDOHIT—BRT =T NETIBRT —T NEFERTET D,

dmp_ Texture[3].ptSamplerB | HWMODOHIT—BRT =T NETEIHBRT —T NVEZERET D,
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dmp Texture[3].ptSamplerA |TNAT7GONT—HRT—T NET BT —T NV ESERET D,

EOTH2=T74—28 0 ~ 31 OfEEEELET,
TNT7MSLE—RKHE dmp Texture[3] .ptSamplerA ORENERZNET,

T =X NT IAT Y DI T—BRT —T T | Ki/ NEDO T AN A TBHE DT I AT X LREO T 4NV 2 555
TENTEET, PHIZ=74+—2(dmp_Texture[3]. ptMlnFllter) glUniformli () CERETHMHEE, LLTD
BENOHIRLET,

= 11-22. h5—8RBT—T D712

BT HIE HATHI1LE
GL_NEAREST u, v FEIT=71V AR LOD 7L
GL_LINEAR u, v FANZY =7, LOD 2L (F74/L})

GL_NEAREST MIPMAP NEAREST |u, v FAIZ=7 LA LOD (Z=7L A}

GL_NEAREST MIPMAP LINEAR u, v FIAE=71 AN LOD {ZU=7

GL_LINEAR MIPMAP NEAREST u, v TNV =7 LOD |Z=T LA}k

GL_LINEAR MIPMAP LINEAR u, v FEIV=7", LOD i¥V=7

NT—BRT =T NOBIEFIZ LOD NAT RAEDNTHIENTEET, 0.0 ~ 6.0 DHEPADEA, THIZ=T4+—2A(
dmp Texture[3].ptTexBias)Il glUniformlf () THRELET, 0.0 THIMLII., T 74/ NK 0.5 IZBRESHL
TWET,

11.4.6. EXBRENT—EBT—TILEDOHIGBERDHRTE

AR ERIR LT G B AR CER E LA T —2 BT — T L EOXEBIRIT F BSCiESNE T, F BI%kIE. G
BRSSO (0.0 ~ 1.0) 2B T—BRT—7 L OBRE (0.0 ~ 1.0) ~~ vt 7 T58MBT—7 L ELTRIELE
Ty BT —T UL 256 RO KEXT, 128 EREFICL TRy BV 77— )b %% TR TRILT-

~ BT T—T N OERBOFEMEERLET, AR ED T — O IEBMROFRETT O T, RUEREATT—S
T—=TNEANTNTYH, vy E LT T — T N EE TS AL TR ORI ET 7 AF v L LTl A2t caEd, F B
1T Fx)=x <2 Fx)=x> D EHC BB A -0 ROTE OO TAL T 9 7 AD I DT 57210 T H
I BITRELS BB DI D W REMEA B £,

NT—HWT—T NVERERIZ, F B DO~y 77 —7 V% glTexImagelD () ZFFOMHL T, BSINOS T —7 v
LLTE—RLET, vy 7T —7 L OEFH(256) DREIOFEV NI IZ A EL T, AR aIc vy 77—

TNDOEFE(0.0 ~ 1.0) AL, BLFI DO HITITRTF:D 128 ERITHIAL o~y 7 T —7 VOER O 2D HA
ML CWEET, vy v 7T —T NOBEHRE Fy | ZEIEE func) L3, BREESEOFHATLU T OXTES

NET,

i
I = 0<i<127
’ func(us.o} (0 )

+1 k
—— | (0<k<127
P = func (128 oj func(lzs.oj ( )

glTexImagelD () OMOHUIYE L 7T —T NVOERELE 256, v B 7T —7 VAN LIZELS% data, &

I
&
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THBRT—TNEGE 0 LTIUILL TOa—R TITHZENTEET,

a—K 11-11. w5 5F—7Loa—kK

glTexImagelD (GL LUT TEXTUREO DMP, 0, GL LUMINANCEF DMP, 256, O,
GL LUMINANCEF DMP, GL FLOAT, data);

F LTI~ 7T —7 0, glUniformli () TERT—TNESEZUTOFRI=T7 43— EL
T, ZCTHRETHE2MT —7 NV FE 1L GL_LUT _TEXTUREZ DMP @ (0 ~ 31) NETHME T, 77 AF ¥ D4 i
(ID)X° GL_LUT_TEXTUREZ DMP % ELEEHTE T 20 TITRNZLITIEREL TS0,

£ 11-23. WYEL T T—TIINERETIHFHLI=_J+—L

FRL=TA—L RETHE
dmp_Texture[3].ptSamplerRgbMap RGB @ F B2 T —7 NV ESERET D,
dmp Texture[3].ptSamplerAlphaMap TNT77D F LT HLRT —T NESERET D

EHLEDOTRZ=T4—L5% 0 ~ 31 OfEEEELET,
dmp Texture[3].ptSamplerAlphaMap DX EILT VT 7T —RIFOHLAGENTT,

11.4.7. ELBU S A—2DER

TR —TUXNTIAF XY DTH LEFRELT, G BEUCATISNDT VAT XA u & v ILROE (VA R) 2525280
TEEY AMRFEARRICEL 52 FT, P1A1T G BI%S GL_PROCTEX_U_DMP THDHLE, TI/AF ¥R u 1T
JARZE DB 52 UE, AR CLAE CER -T2 B 2880 B R B A Fio T CX 58012720 £,

IARDE R IO EIL, THIL=T4—2(dmp_Texture[3] .ptNoiseEnable) ~DEDIE TITWET, A
NI DEANE GL_TRUE %, ENC 58413 GL FALSE % glUniformli () TRAELTIIEEW,

a—K 11-12. 74 XDOEH1E

glUniformli (
glGetUniformLocation (s PgID, "dmp Texture[3].ptNoiseEnable"), GL TRUE) ;

JAREHZDBENIT Ty IRy A Ip > CNET W, TV —a b OJERE(F) | ALkE (P) | #R1F (A) D 3 35
A= a2 HZ LTI 2288 TEET, F "IA-FIELE OMBETIEL | RETHUTBRLL, /hS<F T
DIRBAZINET, P RTA=HIROE DML EZ LT L LT, M DOT 7 AF ¥ 722 Ll 2ERZIE, P RFA—272
JEEFL TROEAERRTDIENTEET, A NTA=FERETIUTTELE DFENRELAY | FEATZIRITED A
nEJ,

F.PLA D 3 NTA=ZFu Bisy. v il THl A DIRTA=ZEREST HIENTEET,

£ 11-24. JAXDFHL=J4+— LA

FHIL=04—L BETHIE
u i D B, Py A IRTGA—ZEFRET D, A /3T A—H DI 8.0
~ 8.0 DHIFAIZVTTENET,

(F-parameter, P-parameter, A-parameter)
745 (0.0, 0.0, 0.0)

dmp Texture[3].ptNoiseU
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v T D B P, A NTA—ZERET D, A /NTA—=HDH -8.0
~ 8.0 OHPAICr T T ENET,

(F-parameter, P-parameter, A—parameter)

77 #/Vh (0.0, 0.0, 0.0)

dmp Texture[3].ptNoiseV

FELE DTG A—Z LS, I AR % 5.2 5B /A REREIE TN AL O OB A HIE S 22 e M TEET, /
ARIEFH (A REHEMERIR) X B T — 7 NV CHEE L, Za /A RERT —7 Ve OET, /AR5 2 b /A
RIEPT —7 N eflio T, A CHBEBI 2L 2o CLEMEL X 4 FARAREIC LIS L L E T, /A Rk RS
11 3x% - 23 DEHIC 0.0 & 1.0 (R TERAIC LA T BBIEAEL TOET,

N7 =BT =T NWERBRIC, JARERT —7 /W% glTexImagelD () ZFFOMHL TESIDR—RLET, /A AL
T—7 IV OEFEL(256) DR ESOFZEINGIEAIEZ A EL T, ARERDIC A RERT—7 LV OFEHE (0.0 ~ 1.0) 24
WL, FOFI DML HATITATE D 128 BRI LTZ /A XL T — 7 IV OBER M OZEMEE KL TOEET, /A AR
T—TNOEFE N; | BHEEEE func() &3 UE, BREESHEOFERI FoRTRENET,

N, = func(l :

0<i<127
28.0j (0 )

k+1 k
N = func(lzg.())— func[mJ (0<k< 127)

glTexImagelD () DOFFOMUIT/ AREMRT —7 VOBERE A 256, /A XEMT —7 Vat&MLIZRLY% data, i
ETLOBMT =T NETE 0 LTI FOa—FTITHZENTEELT,

3—F 1-13. /A XER/T—TLoa—F
glTexImagelD (GL_LUT TEXTUREO DMP, 0, GL_ LUMINANCEF DMP, 256, 0,
GL_LUMINANCEF DMP, GL FLOAT, data);
JA RGBS CE T2 A RERT — T T BT — T NV EBE LU T O PR =7 p— A~
glUniformli () IZ&>THRELET, ZZTHRET DB M7 —7 /L& 51T GL_LUT_TEXTUREZ DMP ® 7(0 ~ 31)
WNETEMET, T7AF ¥ D4 R1(ID)X° GL,_LUT TEXTUREZ DMP ZEPHEE 51T TRV ZEICHEEL IS
W,

=& 11-25. /A RERT—TINEERETHFHLI=T+—L

FHAL=T4—L BETHE
ARG LT AR T — T VB S EIRE TS,

dmp Texture[3].ptSamplerNoiseMap

0~ 31

JARD F, P, A D 3 -FGA=EPHNFERICE DI ELE 52 D00 JARXDEENIRNEXIZIEFELL ) CHiE S
NAHET O — VLT IAF IR L Cou, v B AN L CHRT A= AL S - X ORMEFRE R THRALET, Zh
DORHENIEL T, /A RBFMEREICIE F) = x 2L QOET,

11-9 1% A "IA—ZDIHEIFALSE T LEOHWFER TT, EDIENDO/NTA—ZIZOWTIE, F=0.3, P=0.0 IZ5%
FELTOVET, A BREWVIFERESGEFITHFTA, HE ECTRELZZIT AN EBITEAE 2N EIZEB LTS
VY,
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11-9. A IS rA—E2 D E

11-10 % F NFA—Z O RHEECSIE - EX O R CF, ZDIFNDO/RTA—FZITONTIE, A=0.3, P=0.0 (Z5%
FELTNWET, F RREWVIZERLE O EN <Y, ME L TEEE2Z I EI ORI /2> TDIEITEEBL
TLIEEW, Fo F 2R3F A3 /A XD G RS ESE HENAT20 , 52 RS ThERIIE DV EE A,

11-10. F I’\SA—4DEE

LI-11 X P RIA—H D HEEAS T EZOREFER T, EDIEND/ANTA—ZZDONTIE, A=0.3, F=0.3 (I
FELTWET, P BT AL DR D BB TWABZEICIER L TLIEEN, P RIA—FE (L EFHZ LT,
T =TT I AT T = A= ar DI EAb a5 2N TEET,

P RTA—BEBACEETT = A= a LA, P ST A—FCREREE R E T HE, P ST A—ZD/NESIREALED
TORICHEE B2 720 ET, 2N —Ro =7 O BERBEICER 7284 T3, flxiX, 7L—2Z LI —ED
% P RFA—ZTINBEL TIARDIACE T2 7 = A= al BATHBAIL. P AT A—Z R REREICARAHN NS E
WCRTHENHVET, F NTA—HL P RIA—ZNELIZIEDR THLEGE  F /3T A—F L P /85 A—ZDTHLE B
16 Dff#lreplExl P /RTA—HIZ 0.0 ZHE LI EXIRIUBREBHIEN TEDLEVOIRHERHVET, OFD, TR
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FERLN 16 LB LT P NTA—H % 0 ITRT LT, 7oA ar OBgHEEZ RO ZENTEET, 7277L, F /T4 —4

WCREREPRESNCNDEXIL, P RTA—HIZ 0 ZHELIGE L, BREERD 16 L2554 CRIUEIRIZR B0

BANHVET,

F ST r—L A 8T A=A EEED D, (ul + u OALFR) BE (] + v OALFR) OB BEDLRNHIPH T P /3T A—

ZOMEAEEACS TG G FXP AMEREOME X L7edal, Xt16 L0055 L CRIC /AR REHHZENTEET, 12

2L, JARFEOIBFRICB T B EREEITLD, F T A—HIKEIMEERET HE, LRROYE THRIU L a5
DIRWATREIER SV ET, Fo, P /3G A= IR EREN R ESILTNDE, MIDRED LD /A X FE SR e 4170
RHGEVRHVET,

11-11. P IS A= D&

11.4.8. #YRLB LUV H DR E
BH DT IAF ¥ CRELETVE L 7B —REEREORED, 70— % VT VAT % I ET, 7T S o L
T, BERERT—RIZT N AREr T 77 EOBEHE—RNHVET, Tz, MOIRLOEHF CTT I AT Y JEFED
BEHERY R CE 27 a7\ CEHd, U7 MRV HVET,

I TR TIXT 7 AT Y EEEN 0.0 ~ 1.0 OFPIINFESLI2WE D%, EDOIZHFANOEIZEH T D0 ET7
VBRI E o TR ELET,

£ 11-26. 750 TE—F

95 FE—F EREDIST
1.0
GL_SYMMETRICAL REPEAT DMP \ \Ii/ / / / /
-20 -1.0 0:0 1.0 2.0 3.0 4.0
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3DS 3DS O SIHT=aTIL - TS5T49 0 AEKIR

1.0
GL_MIRRORED REPEAT
| \ \
-2.0 -1.0 0.0 1.0 2.0 3.0 4.0
1.0
GL_PULSE_DMP
| | \ \ \ \
-2.0 -1.0 0.0 1.0 2.0 3.0 40
1.0
GL_CLAMP_TO_EDGE
Ty | | \ \ \ \
-20 -1.0 0.0 1.0 2.0 3.0 4.0
1.0
GL_CLAMP TO_ZERO_DMP
| | \ | | |
-2.0 -1.0 0.0 1.0 2.0 3.0 40

TUIAF Y JERED u fRGre v iy Thillk DIF 0 T —RERETHIENTEET, HETDHITIEL, TR2="4—L4
dmp Texture[3].ptClampU ¥7cid dmp Texture[3].ptClampV {ZXfL T glUniformli () ZFFUNMHLET,

GL_SYMMETRICAL REPEAT DMP /&, [AJUBI{R3E1IRICIOVES, GL_MIRRORED REPEAT I, fB¥GE H A0 L
INKHRLET, GL_PULSE_DMP (&, iR A LI LT A FEITED IV T /AT ¥ DO B FEEFHVET,

GL _CLAMP TO EDGE I%, 1.0 ~ 1.0 OFEFANTIIT /AT ¥ WEH O A S R | fEFAS CTIIT /AT v OO FE %
ZMLET, GL_CLAMP TO ZERO DMP [% -1.0 ~ 1.0 ®FFAN (-1.0 BL 1.0 ZEET) TIET /AT v HG LS

L. #ipHSH (-1.0 BLT* 1.0 25 Te) TIHELR 0 OEREZS ML ET,

SIREFEE G, VT ME—RIZE S CED I EAE S T NEET DO ERE L, 7T T E—RIZk>TY 7 MENZE
{ELET, ZOWUBTI 7 7 HAEHORNZEH S, RICEG AL TSN 0ZHSTENTEET,

= 11-27. VI E—F

YIME—F VOMNR L IME

GL_NONE_DM )
P UIREFEAL 7L
(FT74/VH)

GL_ODD DMP | BHGHMNF DI~ T DEAE T 7 | GL_MIRRORED REPEAT MDA 1.0, 1E7MNE 0.5

(;L—EVEN—DM B DMBE DA AL THERE T 7 | GL_MIRRORED REPEAT D 1.0, 1M 0.5

TIAF VY EFED u e v 3 Thlx DV T7ME—REHRETHIENTEET, HETHITIL, TRZ=T+—4
dmp Texture[3].ptShiftU F7cid dmp Texture[3].ptShiftV IZXfL T glUniformli () ZFFUNHLET,
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11-12. 7 E—FDEWEYSUTE—RIZE BV TMEDEL
GL_SYMMETRICAL REPEAT DMP

GL_NONE_DMP GL_EVEN_DMP GL_ODD_DMP

2% A ALK
ARA AN A
AN AN [AA
A ARAN A

GL_MIRRORED_REPEAT
GL_NONE_DMP GL_EVEN_DMP GL_ODD_DMP

S

1.0

%

4.0

3.0

20

1.0

SIS

NI,

NN

0.0

40

3.0

A

20

N
%

1.0

SIS
NN
N %
NN
ZIYUNN
SIOICAE
ZIYUNN
LN
N
LN %

%

0.0
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12.

12.1.

FHIZT AN IS

FHRIZFT AN 2= T, BIEDOY == PO NIEINTT T T AN LT, FAT 4 V7o E DR AATHITENTE
£7,

(6. v —H 7RI I L] THIRRZINZ, TRTTT A = —Z 3T UNLR— R T ANE I [HRY =—F ey
FAN Y = —F LRICT 0T T 547V 2N, #7844 R (GL_DMP_FRAGMENT SHADER DMP) %7 4w F §HZ& Tl
RTELIDNRVET, TRITIT AN =2 —F X7 77 A MUBIBBEOE A T, TOBRRIZIZLL FOLORHET,

® TS RNTAT AT

® Ry

® I/

® A

® ZOM(TNT 7T AN w YT 7)

BTTT A MU TR =T 4 — 2 BFELET, 2RO TR =7 4 — AMIHEHES R ESTRY, 77
=T BN U UEZR E LT U2 EE A,

TS5 ANARL—L 30 F—FR

12.2.

THIZ T 7 A MABRIL, OpenGL BEHED 7T 7 A MABRD/SA T FA 2 (T V7 77 AMARE) 40 B OB G2 52
ET, VA RYRH REN ST R R L L Z Vo T R AN MBI AL IR EATHZ LN TEET, O XL, 757 A M~

L—rarB— RO T 2=7r— 2L (dmp FragOperation.mode)|Zl, glUniformli () TUIWEEZXHE—NEERE

THIETITOILET,

£ 12-1. IS5T A b ARL—230F—F

IST AN RL—LavE—F YYBHB/I1T51>
GL_FRAGOP_MODE_GL DMP (7 74/Lh) OpenGL fFHED T Z 7 A MUB AT T4 (FEHEE—F)
GL_FRAGOP_MODE_SHADOW_ DMP XN BRASAMDT T T AU ASATTA (X RTE—R)
GIL,_FRAGOP_MODE_GAS_ACC_ DMP BRI D7 T 7 A MU AT T A (HAE—R)

ST ANGAT4T

3DS DIAT 4 ZVRTER BN TR, T T AR T FA I TG =LA Z VT — 2 H M T DT T T A NTA
TAYTTY o, TIVAF Y& B TERANI MV EEBT5 (T59) N THREER L Y RO T VAT Y DK EN T —
DEMZEATIT Y RUMRE, ARy M AN LI OTA N DIRBEC LD AZ R T oA AL COOET,
TIAIIT =L FINT—DFEIL, 2 SOOIV ORNEENOSIRT — 7 N OfiA )T 2 BBE SRR &
B ENLDOHNEZFELTNC IS TRE T2 (a3 10) FIETRESNDRHERIE> TYThbhvE T, 3DS TiE. Zh
LOBT — T )V ENFIEZ R T DI ML OMA G DR N HEAAERICIRE T DL TEEEAN, 7Y
Ty PSNIEBRENGIEIRT HZENTEET,

FAT 4 T E R IR SR R E BT E 2 5N TODTZ0 WO AR MU IR S R COEERETHE
PHESNTOET, BT UL B R TRIFIUTRER Wb TIEHY FH AN, HHSNAE IO ERE R L9~
T—HL QWi EsA,

TITANTAT A T EBHER T DI, TR2=7+—2L dmp_FragmentLighting.enabled (Z glUniformli ()
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T GL_TRUE Z#%EL, D7eEb 1 DLL EOTANEANCURTFIUE R F A, TSRS =— & TIER, Rk
I ABRANT IV (AT A 7 TEBLRT U RDI NG E) &/ 4+ — 4 =4 TR, THRUEMED 1 SELTHIALZ
TR0 ER A,

R 12-2. IS5 A4 T4 T DBES B

FHL=TA—LA =l BREfE
: : GL_TRUE: AT AL T HNTT S
dmp FragmentLighting.enabled bool GL_FALSE:?%?‘W/ﬁ%ﬁ%?ﬁL:?‘é (F7 40

1221, )r—R=F %

TAT A7 DFEAETHAIND I UTT R THEUERER TRUFIUIZRVER A, DFY BT T ~wo I s
TlE, TIAT ¥ LB REIN T B E81ER % surface—local JEAZ R (TH 2 JFAIZIERRDS 2 S IE 5 H & —Er T 5 ERE
) MO R R~ T DR DV ET,

TRED surface-local JERE RNOBLERE R A~DEBAATI R THNIZL, IEBR, HR, 1AM TS 3x3 1741 T,
I —H=F(Qx, Qy, Qz, Qw) IZEHF[HETT,

Ex Tx Bx Nx | Sx
Ey|=|Ty By Ny|Sy
Ez 1z Bz Nz | Sz

(B 13RS A C O AR, T 138588, N I35, B IIREIERR. S 13 surface—local JEEAE Y& C oD EEFEAE)

:E\/1+Tx+By+NZ
Qx=@(Bz—Ny)
- wer
Oy =5y W= T2)
1
Qz:4Q—w(Ty—Bx)

TTTRANTAT AT DFRETIE, THREALCTA T SIDIERR, BERR ., W5 (EREBRD DA TED) D 3 ~Ihr
NHT T T ARNBALDORIMVEAERE T, THRBALD I 4 —F = BT F7 A NN DI A —H =F B ET,
I —B = NITTTANTAT 4 T OT e AR LD R TN ARSI TERSNE T, Db, 777 AT
AT A T EERT DT, AR == TESTMER 04— Z = A AERL TH T 0NERHVET,

BERDADIA—EF _F I ERFITDONT

CTR-SDK OH > T VT I, RO A DTE R E RN DI 4 —F = AR T DTHEY = —4
(position_view_quaternion) 23X gkESCUVES, ZOTEA Y =—4& T, surface-local FEAE R CTOEMRA R SERER TO
ERMCEMAT DI —H =4 LU, [T HALIERR-< 7V 0, 0, 1) SRS RICEBAS L2 IE# (N, Ny, Nz)
DRI MVEANT 180 E RS54+ —H =AU AL TOET,
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12-1. 4 —3=A> O Eickh s O

N\
) DB ELREEA IR L
B ©, 0, 1)
(a, B, 7)
AR R L
LT RU— s >

(Nx, Ny, Nz)

MRS LEZ (o, B, v) BlEEMAEZ 0 ELICEG . SKROONDT+—F =4 Q LU FDINTVET,

7] . 0 .6 .6
= (cos—; asin —, sin —, ysin —
0=( 5 2 B 57 2)

WR: HEHA —FDOarR—3 MR, 74 —F=F 0 DOEEE w SR ELET,

0 =180° D=,
Q=(0; o, B, v)

THY, EEERSE LTI ML IROT,
(@.5.7)

Nx+0 Ny+0 Nz+1
J(NX+0)? +(Ny +0) +(Nz+1)° /(Nx+0)? +(Ny +0)> +(Nz +1)> /(N +0)* +(Ny +0)> +(Nz +1)°

B Nx Ny Nz +1
JNE? + Ny? + N22 + 2Nz +1 [ Ne? + Ny? + N2> + 2Nz +1 [ Ne? + Ny? + Nz2 + 2Nz +1

(M Ny «/Nz+1J

2Nz 1) 2(Nz+1)” A2

LRV ET,

723, (Nx, Ny, Nz) 25 (0, 0, -1) DIFE DI, AT MLDEENE ESRNTDIC (o, B, v)=(1,0,0) LLTEDT
WET,

122.2. SAT4VT DBE

3DS DI FTRANTAT AT Tl T T TA~VIT =L ZVDT—0 2 SDhT7—NEHESNET,

TIAVAT—X, TANRTZ7 A hOBREE Y (Ambient) EHEHOE (Diffuse) 12 5- 2 D52 BT Y KT, ARy b7 A NBEE R
JOMEBER R AT A bR DET AR LIEHR LU TRRL, b2 DREEN O BB LT T/ A bt
Y (Emission) ZME L7760 TH, ZAUTXT TT A NDOFEARERDELRDET,

TN B VIT—IE, TANRT T T A NOFD 2 OB L (Specular) IZ5- 2 DI v RY | ARy M ANBERIB IO
PR A B T AT b DETA N LI E L TREBLZL DT, ZAUTEID, TFT A NDALTA RS DL
7,

BREDE, JEBOE, BEE, B ab LA T V= MO BAERE T HD1E OpenGL RT3, T4 T4 7 DR ERT
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FUANEALTITOND R E, 2 DOBEEA R T 258, SO H T EDOZHEMEIEORHYET, KT 2 2bD
BEHEOLIE, AL TaFP BT IWEDORIRE IR T HIENTEET,

12-2. D55 ANSATAVYT
—VDETE

RS (Ambient)
SAOB
IRIEYE (Ambient) ~NDESE
YRELSE (Diffuse) ~DEE
SRE S (Specular) ~DFE
SAbDAR ERAIML
FIEZEANTML ITUTILDEETE
B9 (Ambient)
TS (Emission)
PLERE (Diffuse)
S5 J¢t (Specular)

12.2.3. —VBRE

TITANTAT A T THHIEDTEL — DORESIL 16 _ @%E.T‘?“ VBT AR T T AN
S ORHERT A N L oS 216 L)L&:tﬁ%iﬁb\Jlﬁél‘&,-abf@‘:éb‘o

VT TT AN 2 BT — L DB (Global Ambient) T, 3 —V OBREXOIEIL, TH2=74—24(
dmp_ FragmentLighting.ambient)!Z glUniformdfv () T RGBA BT —%fETDIELTITWVET,

£ 12-3. —VURFEFOFHNLI=TJ+—L

FHI=TA—L A REE
T OEEDE R, G, B, A) ZIEET B,
dmp FragmentLighting.ambient veci FRArEL 0.0 ~ 1.0
(F74+11)(0.2, 0.2, 0.2, 1.0)

12.24. RTIYFIVERTE

~TUTNREIFEIZE 2L, 777 AN E (= TIVT V) ELTRIZEED, %@f*ﬁ%g@%fﬁf{t%%fﬁﬁ%ﬁf
DEFRTRELIZBDOTT, w7V CERT IR EIL TR T=7+—2A(dmp_FragmentMaterial.*) CHE

jﬁj‘o

HENEDINTAT 4 7 FHFEIMEHENDONE, [ T4~V 7 —DHER BRI X VA7 —0FH AKX T
FBLET,

R 12-4. ITUFZILEREDFHI=D4+— L

FHL=T4—L4 &l Rl
. . BRI R, G, B, A)&AEE T D, #pITED 0.0 ~ 1.0
dmp FragmentMaterial.ambient vecd (F7401) 0.2, 0.2, 0.2, 1.0)
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NS =y A ~
dmp FragmentMaterial.diffuse vecd ifl;ﬁ;jisi’]\i’o% %);&%H§?(§° HMIIED 0.0 1.0
dmp FragmentMaterial.emission vecd PO R, G, B, A) &ARET 2. #57LH 0.0 ~ 1.0
- ) (F7#211)(0.0, 0.0, 0.0, 1.0)
dmp FragmentMaterial.specularO vecd BUIEE 0(R, G, B, A)&ARIET 2, A5 EH 0.0 ~ 1.0
- ) (F7#211)(0.0, 0.0, 0.0, 1.0)
dmp FragmentMaterial.specularl vecid BiEE LR, G, B, A)&ARET 2, 445 EH 0.0 ~ 1.0
- ’ (F741)(0.0, 0.0, 0.0, 1.0)
— — N A=A R =y %%BE%F— > =] =g
dmp FragmentMaterial.samplerXX int %:%7‘4"/7 A CHMSNAB T —7 VR S E R
(XX=DO, D1, RR, RG, RB, FR) %\707757860 ~ 31
12.25. SAMRSE

FANKENN T, FANPITTIT G2 D BOBRELTANA HORED 2 FENGFIELET, 7I7T AN AT
THROZEDTEDLFANOHIT 8 TT . FAMIBIURT DR EIL THI =7+ —2L(dmp_FragmentLightSource[Z
1.5, 11374 8ES 0 ~ ) THRELET,

RIENEDINTAT 4 T HBEIMEHINDONE, [T T4~V BT —DHAR I BLOEHH A7 —DFHER T
AL ET,

& 12-5. SAMREDFMI=0+—L

FHI=T4—L =3l EE
FANDE L) W E R E T D,
* .enabled bool GL TRUE:Z7AMEHNITD

GL_FALSE: 7A M5 (F74/1H)

BREDE R, G, B, A) Zf7ET %, #H5rEH 0.0 ~ 1.0

* 1 N
.ambient vecd (54 LR (0.0, 0.0, 0.0, 0.0)

IEHOE R, G, B, A) 28 E 3%, &ired 0.0 ~ 1.0
*.diffuse vecd | (F7HNLRNIFANER 0 D& (1.0, 1.0, 1.0, 1.0)
Zdfh, (0.0, 0.0, 0.0, 0.0)

BEE 0R, G, B, A) ZRET D, F5amEL 0.0 ~ 1.0
*.specular0 vecd | (F7HNVR)TAE =S 0 D& (1.0, 1.0, 1.0, 1.0)
ZDih (0.0, 0.0, 0.0, 0.0)

#Emt 1(R, G, B, A)ZHET D, Fakred 0.0 ~ 1.0

*
-specularl veed (=5 LR (0.0, 0.0, 0.0, 0.0)

FANDIIENE (x, v, z, w) ZFETET D,

N SOV TERUESI TR ThE N ER Ay w Y
-position vecd | TR (0.0) EAUEEOHRI A ThILET

(F7#211)(0.0, 0.0, 1.0, 0.0)

ARV ITARDAX (x, v, 2) ZIHRET 5,
*  spotDirection vec3 | NIMUIERILEN THRITHENENER A,
(F74+v1)(0.0, 0.0, -1.0)

FTANB Y RY DB E T DN EINEFRET D,
* . shadowed bool | GL TRUE: ¥ RUDEELZ TS i
GL_FALSE: Y NUDREEZ 2N (T 7 4/VH)
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3DS 3DS AT SIVTR=aTI - T 5199 REKRR
CHAANIT 7B 0 HTAT 4 BT HHEID
EFEET Do
* .geomFactor0 bool | GL_TRUE: YA ANTZ 725 0 T2 .
%LFALSE::/‘ZLXI\U77%7 0 2L (T 741
CAANT OB 1 BTGAT 4 TRBEIER TN E I
ZHEET Do
* .geomFactorl bool | GL TRUE:ZFANTZ 7% 1 %2 )
CI\S%:FALSE::‘/‘ZE‘XFU7775 1 2L (F 741
W TAT A2 T HATIINEIDEARET D,
*.twoSideDiffuse bool GL TRUE:METAT AL 54T ‘
GL_FALSE: M TAT A2 7 &ATOIRN (T 7 4/VR)
g_ﬂ‘f\yl\ﬁff]\@ﬁ‘l’:iéﬂﬁ&Ziéfﬁiﬁ%ﬁiﬁ%@ﬁ!’z?ﬁﬁ
*-spotEnabled Pool | G rruR: ARy MIANMBELENTS
GL_FALSE: ARy ;A MNREZEH LW (T 74/1h)
FTA N DB X DWIEEATONE I EFRE T D,
* . distanceAttenuationEnabled bool | GL TRUE:MBEEZZw#H T2 )
GL_FALSE: FRBERAE A L7220V (7741 h)
*.distanceAttenuationBias float %i%g’iﬁf)/JS)?X{E%ﬁmﬁéo
*.distanceAttenuationScale float %@%@%j}iﬁ;ﬁ%’“/vﬂﬁ%hmféo
. ARy A MR L ONERER R OF R TSNS
- Samplerxx int | M7 —TARBEEETS,
(XX=SP, DA) k7705 0 ~ 31
FKHD 7*” L "dmp_FragmentLightSource[7]” OIETT, 7 1ET7AMEHB 0~ 7 TT,
12.2.6. SA4T1 T RIR
VAR TIAF XY OBIRON T RIE BT —T NDANEIRE | TAT 10 7 BRICBR T DR E T TAI =T 4 —
L (dmp LightEnv.*) CHELET,
BRENEDINTAT A T HBIMHINDDONL, [ 774~V 7 —OFH AR BLO VBT —OHEX T
AEALET,
&K 12-6. SATAVTRROFHIL=D+—L
FHI=T+—L & e E
BT 7 I BDBIBT — T L~D NIHEZEAESHE S 57
* . absLutInputXx bool EINEIRET D,
(XxX=D0, D1, RR, RG, RB, FR, SP) © GL_TRUE:#faxtii{b 35 )
GL_FALSE:f@xHE(LLZ2 (T 740 1)
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*.lutInputXX
(XX=D0, D1, RR, RG, RB, FR, SP)

int

KT I EDERT —T NA~DATMEIH T2, 2 X
MUV O OV A A EETEE T D,
GLF)LIGHT_ENV_NH_DMP:?fﬁ‘y’i&/\~7f\“&bzlx(7:7z‘
L

GL_LIGHT ENV_VH DMP:E =z —~_ZRLE/N—T~Jh
L

GL LIGHT ENV NV DMP:iEfpit =—~_JhL

GL LIGHT ENV LN DMP:JAh~_ZRLEER

GL LIGHT ENV SP DMP:T7AMXINMLERRYITAT
oFm - T T

GL LIGHT ENV_CP DMP:/\—7XJNMLOEEFH~
DFRE LR

*.lutScaleXX
(XX=D0, D1, RR, RG, RB, FR, SP)

float

K777 BOBRT —7 VOB T DA — ViR
PIRET D, BRT—T AL ENAEIL, A —L
EEBERALEZHEIT -2.0 ~ +2.0 DFFHICIFTTENFE

*.shadowSelector

int

YRV ELTHE 5T 7 AF v = MR E T D,
GL TEXTUREO (T 7#/Vh)

GL TEXTUREL

GL TEXTURE2

GL_TEXTURE3

*.bumpSelector

int

N T =y T LTS 27 7 AF Y=y MeARET
GL_TEXTUREOQ (7 7#/L1)

GL_TEXTUREL

GL_TEXTURE2

GL_TEXTURE3

* .bumpMode

int

EREI I HRO BB T — N2 ET 5,

GLF)L IGHT ENV_BUMP_NOT USED DMP:72L (T 74
Y

GL LIGHT ENV_BUMP AS BUMP DMP:{EfR%&1E&h7
)

GL LIGHT ENV_BUMP AS TANG DMP:#fR%&18&h7
)

* .bumpRenorm

bool

IERO IR AR 2N EINEIRE T D,
GL_TRUE: FAERK T2 )
GL_FALSE: fFAEMLZRV (T 74V 1)

*.config

int

BT 7IBDALT 4TV — A ERET D,
GL_LIGHT ENV_LAYER CONFIGO DMP (7 74/Lh)
GL_LIGHT ENV LAYER CONFIGl DMP
GL_LIGHT ENV LAYER CONFIG2 DMP
GL_LIGHT ENV LAYER CONFIG3 DMP
GL_LIGHT ENV LAYER CONFIG4 DMP
GL_LIGHT ENV LAYER CONFIG5 DMP
GL_LIGHT ENV_ LAYER CONFIG6 DMP
GL_LIGHT ENV LAYER CONFIG7_ DMP

*.invertShadow

bool

;{_2}:‘17@15\%5\@ (1.0 - shadow) SHEDLMEINEIEE

GL_TRUE: RS H®5 .
GL_FALSE: IESERW (T 74V h)

*.shadowPrimary

bool

Z?/f’xﬂﬁ")*GZ“/%]\“?%%%é’ééﬁ%%%i"éTE?“

GL TRUE:¥2X4%

GL_FALSE g BEH7RN (T 741
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CHFVNT =T R RS EIDERET
GL_TRUE: ¢ SH2 )
GL_FALSE g BESHRU (FT 741 1)

*.shadowSecondary bool

TNT 7RI Y RO GBS DI EIMETRET D,
* . shadowAlpha bool | GL TRUE:##EIE2% )
GL_FALSE eI ERN (T 741 H)

TLFNT 77 DM IIE— R ET D,

. GL_LIGHT ENV_NO FRESNEL DMP (7 7#/Lh)
*.fresnelSelector int GL_LIGHT_ENV_PRI_ALPHA FRESNEL_DMP
GL_LIGHT ENV_SEC ALPHA FRESNEL DMP
GL_LIGHT ENV_PRI_SEC_ALPHA FRESNEL_ DMP

SISO BRI T T T BINEINEIRET B,
* clampHighlights bool GL TRUE:ZZ7> 735
GL_FALSE:Z7 7 LR (T 74/LH)

534 0 (DO K DB T —7 Vb ) i i
FTHNEIDEATET D,

GL_TRUE:@H 7%

GL_FALSE: @M L2V (F74/1h)

*.lutEnabledDO bool

534 1(DDISKT 2B T —7 Ah b0 45
FTOMEIDEIRET D,

GL_TRUE:#H 3% )

GL_FALSE: @ L7V (F 74/ h)

*.lutEnabledDl bool

& (RR, RG, RB)IZX 95T —7 L inbo H J1E
T2 EDIERRET D,

GL TRUE:#MHT5
GL_FALSE:J# L7V (F 74/ h)

*.lutEnabledRefl bool

FHD "*” L "dmp_LightEnv” OETY,

122.7. F754<VAS5—DEHEK

T4V I T =D FEROBIRIILL T ORATE S ZENTEET,

Colory imary = 2 ((Diffuse X DFy n X Shadow + Ambient) X Spot X DistAtt + Ambientgjop,) + Emission

FIHOFHHRATEMICMR LT,
PEBOCEBRE I~ TV T NV ETA DI T — Koy BT G ERE S E T,

Diffuse = Diffusey, 44 orial X Diﬁ%seﬁgm

Ambient = Ambient,

‘material Ambiem]jght

PO T AN M- A LT Y ROICL D B T E T,
DFy \y=max { 0, L'N } orabs (L'N )

FTARD BT I LD BT 0 DP py TR, TOMEITIEREINIZT AT ML EIERONE T 23, Wik
TAT 47 OF%GE (dmp_FragmentLightSource[7].twoSideDiffuse) CHEIT AT 127 (GL_FALSE) Zf5EL
TWAEEIL 0 ENFEEE DR KIEN, M7 17427 (GL_TRUE) 245 & L T A A XN FEE O M 2368 St E
D

A RUIREOFEIIXF D Shadow TEEIANET, dmp LightEnv.shadowPrimary 72l

dmp_ FragmentLightSource[7].shadowed DEHHMNIT GL FALSE BNEESNTWAL AT v RU O EL S
2z 1.0 DS ET, B0 P =7 4 —AICh GL TRUE AMEESNTWDEAEIL,

dmp_ LightEnv.shadowSelector TIEESNIZT VAT y2=y NrbH U 7 VST EAEHASIVE T, ZDLE,
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dmp_LightEnv.invertShadow |2 GL_TRUE BHEESHTWDE AL, "1.0 - (Vo 7V SHU7fl) ” AdEHSivE
To SARTTIAF VRSN SA L RSN T VAT v 2= MARE LB 9o T VSIS T — A IS 0%
FiHEIET,

AR ITA DI O Spot TERINFT, TANT LB T—T NV OB EB IO H - R H O ENATHET
o ARYIIADOMEH - AHE AT dmp FragmentLightSource[Z].spotEnabled T, ARYIIANTHEHTLS
M7 —7 /L% dmp_FragmentLightSource[Z].samplerSP TRELET, ARy TAIDFH AT MUIE

dmp_ FragmentLightSource[Z].spotDirection TRELET, BH X, ARV IAMDBT —T L~DAT)
fii (dmp_LightEnv.lutInputSP)IZIE GL _LIGHT ENV_SP_DMP ZfRETHILIZR0ET,

HREERR OB I O DistAtt TRENET, HEEBROZ BT AT TIIBESLEE A,

FEEEC= OB AL dmp FragmentLightSource[7].distanceAttenuationEnabled TREL. A I LIZH
I HZENTEET, 72721, dmp_LightEnv.config I GL_LIGHT ENV_LAYER CONFIG7 DMP Z#EL T\
LA X IEEERE O BN (1.0 26 H) L0 ET,

ERT25S3M7—7 V1L dmp FragmentLightSource[7].samplerDA CTXEL, BT —7 L ~D ASMEIZITZA
r—/Vfli (dmp_FragmentLightSource[Z].distanceAttenuationScale)&/SA7 A (

dmp FragmentLightSource[7].distanceAttenuationBias) DX EMENEEINET,
ZZETHIFTRAND T FARINT—DIFA N DB T, ZHEA N RTANDEIZT R ML, FA O EAEZ T
NI a— VBRI~ T U T VORI SEE IR L T, 777 A MBS T FA~V 7 —EFHLET,

Ja— N VBREEYEIZIT, v TV T VOB EY — U R EDRE AN S b SN ET,

Ambien Lalobal = Ambient,

‘material < Ambients

cene

72120, TARNE R 0 ORIEP W) 725> T S (dmp FragmentLightSource[0] .enabled |2 GL_FALSE iR ES
NTWD) B EIE, 7 r— VREDEE~ T U7 VORI 0.0 A SET,

12.28. Eh o F)HS—DEHER
YAV T—DHBEROMME I FOBXTETILENTEET,

Colorsecondary = X ((Specular0 + Specularl) X f X Shadow X Spot X DistAtt)

BRI AR L ET,

dmp LightEnv.shadowPrimary ®f8HYIZ dmp LightEnv.shadowSecondary DX ENE EINDHZ LI
1. Shadow. Spot, DistAtt DFIEIIT A~V A7 —LFRCFHRA TR TSN ET,

Specular(Q & Specular] 1XZFNZL, L FOIDNZFHESNET,

SpecularQ = Specular0, ; X Specu]arOthl X Distribution0 X Geometry0

ateria

Specular] = Reflectionpag X Specu]arlh-ght X Distribution] X Geometryl
HARHNC, ~TUT N ETANDOSIHE A A B L A AN 7 7 7 2 T bR S L CRE SN E T, %€
WZEoTI=T VT AOEEEN | IZHT-2HEIIE, BT —Z LR RGOS T —T7 VO iz #2265 T&
FT, KIS OBRT —T NV ETRET DT, Mk B AR o127 T 7 A MORBINAIBRIZRVET,
SAREE (T AANIE 2—ar T 77 2) IZZ2H O Distribution0 & Distribution] TEREINET, DAL AE 0(DO) &
A 1(D1) OBRT— T NV TRETHIETRVET,

- REHOHEIL dmp LightEnv. lutEnabledDO0 (lutEnabledDl) CfTWET, #EHTH2BT—7 L DT —
TNVEFIX dmp FragmentLightSource[Z].samplerDO(samplerDl) THELET, BT —7 L ~D ASIE
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X dmp LightEnv.lutInputDO0(lutInputDl) THEL. AJMEDHMERTE LA
dmp LightEnv.absLutInputDO(absLutInputDl) THEELET, ZRT—7 OO M IIEIZIT
dmp LightEnv.lutScaleD0(lutScaleDl) CHEIIILAT —/VENRBEINET,

FEHEARH D Reflectiongop TEREAL, v T U7 VOEEE 1 ORDVIZ RGB DRy O KT EH T2 B2 S R
7—7V(RR, RG, RB) CRRELE T, i [ - A HOMHIHEIL dmp_ LightEnv.lutEnabledRefl TfTV), GL_FALSE
ERRELIGAIITIT VOB | BDEASNET, RO TERATL22RT —7 V07 —7 L E ST

dmp FragmentLightSource[Z]. samplerRR(samplerRG, samplerRB) CHHELE T, BT —7 /L ~D AN
flil¥ dmp_LightEnv.lutInputRR(1utInputRG, lutInputRB) THEL, AFMEOHM L%

dmp LightEnv.absLutInputRR(absLutInputRG, absLutInputRB) CHELET,

A AN T 7 7 ZIIK A D Geometry) & Geometryl THREFL, ZHHIE Cook-Torrance DIRBET /LT HHSNDIAT
3 - AMEHOFIEIE dmp FragmentLightSource[ 7] .geomFactor0(geomFactorl) T{TWET,
GL_FALSE ZFRELSEIT 1.0 25@E S, GL_TRUE 25 E L7258 13 Cook-Torrance DIBIET LT T
FAN) T 77 G ST EE A S IET,

FITIERUEESNIZTA NIV EERONIEIEE AN T, 777 A NADTAT 7 N I e 3 5 BT
9, dmp_LightEnv.clampHighlights |2 GL FALSE ZfRE LA TINLT 1.0 @ AI, EwHEIEO@EE L
VB E TR A BRI THE N EEHTHAA T Ve /M BT DL HLET, GL_TRUE 2HRELIZHEITA
FEIEAY 0.0 BLF7250% 0.0, 0.0 BA E72250E 1.0 MEAINET, ZOHAE . FAT7 40 7 SN WE TSmO FTEL
TRVREEL 7RV ET,

TI3TRNDEAE T2 Z VT —13, TFTT A ND I HE VI TFT—DFA N L DS 52T A ORI T B
L7=b DI FET,

1229. PV I7RA DA T4

CZFETTHIALIE T TA~INT = W Z VBT —OHBAEXTIE, 77700 1.0 IZEESHTRBESh TVWEL
1o TITRARNTAT AT TR, TV RINT 7 IZE Y RO ENEST-T N T 7RIy DITAT A T EATHIZENTEET,

TL NI I EDOARKD B L, BAMBOTL RV OBRT—T7 0 (FR) LL THERHESNAZ LD TR, 7L
TR EBRT 7 N O IEICEE R DHERELL CFH O BRI T L TEET,

TLHNT I THERT AT —7 NV OT —7 V& 51L dop FragmentLightSource[ 7] .samplerFR CHEE
LET, ZRT—T NV ~DAIMEIX dmp_LightEnv.lutInputFR THREL, AfEOHHE{LE

dmp LightEnv.absLutInputFR CTHELET, BEOTAIDEMIes TODG AL, TOHF TROKRERTANE
BDOTANDTANT NV EDORNFBIENS T — 7 N ~D ATMEIEHSINET, 7L 7 772 O FH#EPH O Hl 4%
dmp LightEnv.fresnelSelector T{T\V, LL T O EMENGIERLET,

! 12-7. ZLRILIFHAOERAEH

EENE R DR
GL_LIGHT ENV_NO FRESNEL DMP (7 7#/Vh) WL (77 75 1.0 BEE)
GL LIGHT ENV PRI ALPHA FRESNEL DMP TIARIVIT—DT NT 7 p53 DI
GL_LIGHT ENV_SEC_ALPHA FRESNEL DMP TIHINT—=DT VT 753 DI
GL_LIGHT ENV PRI SEC ALPHA FRESNEL DMP | FFA~VUNT—LBALHVIT—DT VT 75y

TLRNT 77 ZDEMEIIIL YR OT N T 7 ~ DB EASIVET, YR DT VT 7RGy~ 5B il
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9% dmp_LightEnv.shadowAlpha |2 GL_TRUE ZfEE LG L, MHINAT V7 7G3ICT Y RUDT VT 7/
SINFEINET, hT—LRICLIIC, dmp LightEnv.invertShadow Iz GL TRUE PERESNTOAEATL, 'R
ENAMEIZ "1.0 -G RyOT V7 7l)” BEASET,

12.2.10. BBT—T IV DR EIETE

FAT 4 7 DO ENTHEASNAB T —7 LIiE, LTo 8 BEOB T — 7 A MEELET,

® /<4 (RR, RG. RB @ 3 féi%H)

® FAANE a—i 97724 (D0, D1 @ 2 FifH)

® 7L /L7724 (FR)

® 2Ry 7 Ak (SP)

® T LDIEEERE (DA)
& (RR, RG, RB) , TAANE 2—1ar 7774 (D0, D1), 7L 7775 (FR) DB BT —T W id~T VT VR EDT-
D, TRTOTANTIBOT =T RSB RINDHZLIT20ET, ARV T A (SP) E7A MO BEEERE (DA) 122\,
FTANBNL CRIGHZB T —T N ERETDHIENTEET,

FAMDIHEBERRZERN T, ¥ HINT—DFAT 4 VFHREADFIHIC, EOZRRT =T AMERSNLM VA=
747 —>ar (dmp_LightEnv.config) DR EIZL> THIEIT2IENTEET,

£ 12-8. LANVAY 24T L—aV DREEESRBT—T IV LIV BOH I

LAYar 247 L—30 DREE Rr Rg | Ro | DO | D1 Fr Sp | VAL E
GL LIGHT ENV_LAYER CONFIGO DMP RR RR RR DO - - SP 1
GL_LIGHT ENV_LAYER CONFIGl DMP RR RR RR - - FR SpP 1
GL LIGHT ENV_LAYER CONFIG2 DMP RR RR RR DO D1 - - 1
GL_LIGHT ENV_LAYER CONFIG3 DMP - - - DO D1 FR - 1
GL LIGHT ENV_LAYER CONFIG4 DMP RR RG RB DO D1 - SP 2
GL_LIGHT ENV_LAYER CONFIG5 DMP RR RG RB DO - FR SpP 2
GL LIGHT ENV_LAYER CONFIG6 DMP RR RR RR DO D1 FR SP 2
GL_LIGHT ENV_LAYER CONFIG7_ DMP RR RG RB DO D1 FR SP 4

BRI KIRD RGB jli53, TAANE a—var 7778 TL RN T 778 ARy NANDKIHNR, EOBRT —T Ah b
BEBGT 20 ERLTOET, ISR TI- 1 L7eoTOBIEIL, F4T7 4 7 OFERXTIE 1.0 MEAShET, 2%, &
FADOEY OEPNE R I EZR0ET, ANV EIITAT 42 T3 RIZUE e N— R =7 OV AT NV E R TOVE
Ty TAT ALV HE R TOEWIE AL, ZOBERRD RIS A Y a7 47— a BRI 52 L2 B )
HLET,

BB T NI DEZXABT I RADLB I TONSHE (glColorMask () THT—/ Ny 77 D4
531 GL_TRUE Z#% L. GL_BLEND 3L U} GL_COLOR_LOGIC OP % glDisable () THEZ)
IZLCWDIRHE) Tl GL_LIGHT ENV_LAYER CONFIG4 DMP ~
GL_LIGHT ENV_LAYER CONFIG6 DMP DL A¥ar 74/l —iaT 1 E/ELEZIRT 57
DITIF 2 ATV TIFRL, 3 YAV METT,

GL_LIGHT ENV_LAYER CONFIG7 DMP ##XELIHG . T T4~V A ZVHT7—DFE Tl
HERR D BN TR0 ET,

EXREHRASH 165 / 220



3DS

3DS A4S SIT =TI - FS5T499 AE KRR

$21%X GL_LIGHT_ENV_LAYER CONFIGO_DMP ZiREL7=8a. KD RGB i3 T ~TERT —7 /L RR 25,
734 01% DO 225, ARy hTANZ SP b, TREIURZEBIGLE S £L T, 70 1 L7V RN T 77 2B EED 1.0
P ENET,

ZRT—T V7.7 BIRT—T L Ou—R | THLEZEIIZ, glTexImagelD () CHELET, 777 A NIAT 4
T MERATAIERT—TND wideh i 512 [HETT, 512 EHREDHL | B0 256 HEICITSRT—7 LW 7
THEZERGHIL , #2200 256 BRI 2 DY TV TIEDZE5 AL ET,

P TV T EOKMNEIT B IRT — 7 L ~D ATHEDOFEFHA0.0 ~ 1.0123[-1.0 ~ 1.0) TRV FS, AJMEDFIFH
i, PR =7%—24 dmp_LightEnv.absLutInputXX(Xx=D0,D1,RR,RG,RB,FR,SP) DFETELL, GL_TRUE %
FBELZHE13210.0 ~ 1.0), GL_FALSE ZHELIEEIE-1.0 ~ 1.0 720 FET,

ZZTIEY IV TMEDOBIGFIRE SEICHBL Trb 2N TN OGE O FIAZ L £,

ASHEDFFAL0.0 ~ 1.0) DA AJMEIZ 256 2R L T 255 (T T2 T UIZBEOREEER 4y hMEE BUS 9 B DA
FIIRERNET FDA T I ATHERT — T AN PV T EETEL . NEEREAL T w7 A + 256 D)L EDZE
MEERELIZDOZMAEL TREHNZ2 LTI T EE RO ET,

a—FK 12-1. AAEDEEE 00 ~ 1.0 DEEDHL T JED A FIE (BELT—F)

index=min (floor (input * 256), 255);
samplingValue=LUT [index] + LUT[index + 256] * (input * 256 - index);

ATMEDHFEFAN-1.0 ~ 1.0)DFA |, AINZ 128 ZRFL TEEGH 5% 2 OB UIZERAL T v I AL E
T o TDOALT Y IATHBT — T NDOY U TV TR L, NI AL T I A + 256 DALEOEMEERE LT
HOEMBEL TREZT 7 Tz RO ET,

O—K 12-2. AD{EDEHEM -1.0 ~ 1.0 DEEOY LT T {EOREFIE (BEEO—K)

if (input < 0.0) {

flooredInput=floor (input * 128);

index = 255 + flooredInput;

samplingValue=LUT [index] + LUT[index + 256] * (input * 128 - flooredInput) ;
} else {

index=min (floor (input * 128), 127);

samplingValue=LUT [index] + LUT[index + 256] * (input * 128 - index);
}

PV T EORMIEEX 12-3 ITRLET,
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12-3. BBT—T I DOH LT )T EDHIKIE
ANEDEEN’0.0~1.005E

AHiE 00000 00039  0.0078 09922 09961 AFHEHT0
o [ 1 [ 2 ]~ 254 | 255 DEEDIE
smEe_ |~
SBT—JIL N
| 256 ‘ 257 ’ 258 ‘ ------ 510 | 511

ADEDEHEEMN-1.0~1.00D5E

| AREAILODLEDE |

AAE 00000 00078  0.0156 09844 09922 / -1000  -0.9922 -00156  -0.078 AFHEH0.0
| 0 ‘ 1 ‘ 2 ‘ ------ ‘ 126 ‘ 127/‘ 128 ‘ 129 ‘ ------ ‘ 254 ‘ 255 ‘ DEEDIE
SBT—JIL s L~ |~
| 256 ‘ 257 ‘ 258 ‘ ------ ‘ 382 ‘ 383 ‘ 384 ‘ 385 ‘ ------ ‘ 510 ‘ 511 ‘

HARWNCE BT — T VOIERRIT. A2 T v/ A% 256 F7-1% 128 TRE LB CHE L UL VAL, IkDY
VIV TEEDFEL " AT I A + 256 DALE AN TAHZETITWVES, FPHAS -1.0 ~ 1.0 DLXT BRT—T L
PAREFN 72D EIIEE L TLIZEN,

ATHECKE T DY TV 7 AR T DR func ELTEEEDa—RHIZENENOEHE TRLET,

O—FK 12-3. AD{EDEEN 00 ~ 1.0 DEEDBBT—T L OIERELHI

for (1 = 0; i < 256; i++) LUT[i] = func((float) i / 256.0f);
for (i = 0; i < 255; i++) LUT[i + 256] = LUT[i + 1] - LUT[i];
LUT[511] = func(l.0f) - LUT[255] * 16.0f / 15.0f;

FE DIHEBEFETATMEDN 1.0 DIEEDFES HAEHNTHERIZ(16.0/15.0) TR L TWADDIL, GPU D EHET/ NG D
FEEN 4 BN THEIZD ., ZOFFEOELEKMNTDEATIORKET 1.0 TOH TV T EITRLRNNETY,

O—KR 12-4. ADEDOHEN -1.0 ~ 1.0 DEEXDOBRBT—TILOIERH

for (i = 0; i < 128; i++) {

LUT[1i] = func((float) i / 128.0f);

LUT[255 - i] = func((float) (i + 1) * -1.0f / 128.0f);
}
for (i= 0; i < 127; i++) {

LUT[i + 256] = LUT[i + 1] - LUT[i];

LUT[1i + 384] = LUT[i + 129] - LUT[i + 128];
}
LUT[383] = func(l.0f) - LUT[127] * 16.0f / 15.0f;
LUT[511] = LUT[O] - LUT[255];

THELDEAL. FOEEES AN TIEATIORKIET 1.0 TOY L FU T EIZRBRNZDI2(16.0/15.0) ZFREL
TWVWET,

YER L7227 —7 V% glTexImagelD () TH—RLFT, 2—RIEDBBT —7 /1L glBindTexture () D
target |2 GL_LUT_TEXTUREZ DMP THRELEY, TA7 1 VRHRIFICEBRT —T V2 ZREEHITIT,
glUniformli () CBRT—7 N EFE THI=T+—ABELET, ZZTHRET IS RT—7 L ESIX

GL _LUT TEXTUREZ DMP @ 7(0 ~ 31) BERTHIYE T, 77 AF ¥D4#i(ID) X° GL_LUT TEXTUREZ DMP % [E {5
ET DT TN ZLERL SN, ZRT =T VBB 2HET 2 PRE=T+— 203, K, T4 AN Ea—a
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VI7IE . TVRNANT 7 I BIRBIEwT U7 VEKE dnp FragmentMaterial.samplerXx(
XX=DO, D1, RR, RG, RB, FR) , A7Rv;FAheTA D IR /251X T A N%E dmp FragmentLightSource| s
].samplerXX(XxX=SP, DA) 2720 F 7,

a3—FK 12-5. R&t (R &%) DEBT—TIL~DIREH

glBindTexture (GL LUT TEXTURE2 DMP, lutTexturelID);
ngeXImagelD(GL_LUT_TEXTUREZ_DMP, 0, GL LUMINANCEF DMP, 512, 0,

GL LUMINANCEF DMP, GL FLOAT, LUT);
glUniformli (glGetUniformLocation (progID, "dmp FragmentMaterial.samplerRR"), 2);

122.11. BBT—T I ~AD A H{E

FA D PEEERE (DA) Z2&<TE (DO, D1. RR, RG. RB. FR, SP) L9 X T, 2 DO_IMLNRTHOaY Al (EHLS
NI VRO NFEIE) S AT MfEE 720 ET,

KEG LI DRI MTIERR (N) | FART ML (L) BRI L (V) ~N—T I8 (H) | 8588 (T) L 5EERR (B) . ARy RS
ARDIF AT IV IN—=T RTNV DB ~DEH T,

12-4. BRBTF—TINADAARRELZRZRIFL

AN
H

L /
\ 7 Q

A

K77 IBDBRT —T NA~OANTEIHERHTHEOREIX. FTAT 4 T REO TRZ=T 4 — A
dmp LightEnv.lutInputxX(Xx=D0,D1,RR,RG,RB,FR,SP) |ZLA FOfi% glUniformli () TETHIETITWVE
T KT 77 EDBT —T L~ ATMEIZIE FBED 2 XTMVEOA[EOI Y A EREASIVET,

£ 12-9. BET—TIN~ADAHEDIEE

BEfE HRELD 2 DORIFL
GL_LIGHT ENV_NH DMP ERREN—T RINV (T 7 4LH)
GL_LIGHT ENV_VH DMP Ea—_JMLEN—T T
GL_LIGHT ENV_NV_DMP B 2 — L
GL LIGHT ENV_ LN DMP FARRT L LR
GL LIGHT ENV SP_DMP Zg T IV DRI I EAR Y S TA DI TE~Z ML (RR, RG, RB, FR 131
GL LIGHT ENV_CP_DMP IN=T R IVOEEE R ~O R SR (RR, RG, RB, FR 1Z )
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12.2.12. S+ D EEBEBFEIR
FTA D BRI ~D AMEIXLL FOXTHAESNET,

InPUIDistAft = Scale x \/(fposirion posmon)2 + BZCL'S

Bosition 1£7 77 A MDORLE, Losition 1ETANDALET, EHLLIRMEFER TOMEEL TOET, TAADOALEITA
HIRTOHERDOBHDEELY ., AT IR TITERERLEE A
ZOEANS, TANDEBEBIRIEA~D AMEIXT T 7 A b TAMHO BB — U liZ L, SGITSAT AEEN
BLIzbOTHHEDLMET,
ST —T I ATMEOHPAA 0.0 ~ 1.0 (akHE) THALDOEL TERL TTES W, A7 — /UEIZ TR =74 — A
dmp_ FragmentLightSource[7].distanceAttenuationScale |2, AT AEIZTKL=T+—24
dmp FragmentLightSource[s].distanceAttenuationBias (2, FILE4 glUniformlf () THEAFHELT
&Y,
LAY ar 747 —ar OFFEMIC 6L LIGHT ENV_LAYER CONFIG7 DMP &8 L7341 X FEEEE =2 i
RIFTIL7RVER A, dmp FragmentLightSource[7].distanceAttenuationEnabled |2 GL_FALSE %Eﬁﬁ
LTSN,
12.2.13. TORXF AV I\ (T DERE
TITANNTAT AT TR T TA~INT7— I Z VDT —F, TIAF X2 AT DA ) —AD 1 LTl
5 S Ny N == S
AN —=ADFH]2=7 4 —2(dmp_ TexEnv[7].srcRgb & dmp TexEnv[Z].srcAlpha)ll, FIFA~UHT—I%
GL_FRAGMENT PRIMARY COLOR DMP, E#>#V#%5—(¥ GL FRAGMENT SECONDARY COLOR DMP & ET 5T
ETHEHAIRE T,
FTAT 47 DS (dmp FragmentLighting.enabled |2 GL_FALSE %% /&) (278> TA%AE O H /11X (0.0, 0.0,
0.0, 1.0) DS ET,

123 13V F2vELYT
N T2 TNIT T ANTAT A T DRERED 1 DT, :wxﬁvf%jjénéif%%vyf LEoTTTT A MDERR
MR BEN S WD (THI)HEIETT, N\ T o T3 7 Ve O REIZM DIEE NN IS R BT

FZEWTE, DRORVT L TSN BRE T VNG, ﬁﬁ‘DT@%E%E&%T/D%ETE@éﬂ‘é_&ﬁ)f‘%i@“o

12.3.1. $HI=TJ+—L

N2 T DOFRL=T 3 — 5 LFOLDORNIFELET,

ERTYT

E#~> 7 (dmp LightEnv.bumpSelector)|Zid, N 7wyt 7 CHER TR~y T DT I AF ¥ 3 3A RS
T VAT ¥ 2= M REL RIEESW ER~ Yy T OT VAT vid, BRI LD x|y, z RO EZNEIUR, G, B K%
Iy a—RUTERLET, moa—RAiEER, _XZMLD -1.0 Z8/MERE (8 By h 74+ —~< v MebiE 0) 12, 1.0 &K
BREE (8 By 74—~ Mebid 255 ) [T 5L T,

EXREHRASH 169 / 220



3DS 3DS O SIHT=aTIL - TS5T49 0 AEKIR

ERAE
#5575 (dmp_LightEnv.bumpMode)|Z GL_LIGHT ENV_BUMP_NOT USED BUMP DIAMEIEETHIET, v
~ eI BAEMIENES BEITECIZUL T OLOBHYET,

& 12-10. |EBAZE

EBAE EBShadRIhL
GL_LIGHT ENV_BUMP NOT USED BUMP 3L
GL LIGHT ENV BUMP AS BUMP DMP ERANT IV (N T =o' 7))
GL _LIGHT ENV_BUMP AS TANG_DMP BRIV (Zo V= b))

EROBE AR
ERO T EHEGE (dmp LightEnv.bumpRenorm){Z GL_TRUE #RE T 5&. T/AF ¥ b7 VST B flisy
PRSI MLD 2 JEU TSI, 2 O xoy OB EHRESNVET,

b, =\[1.0-(p+5’)

LD EIZBWT, TI/AF ¥ O H U TN SNIEARE AT L0bFEH R AT N RAFRRERERVET, Fo R &

G 53 DHD7 +—~>GL_HILO8 DMP) DT VAT ¥ &ML TEMD A Ty V7 EATHSAIE, it HEEEE
BINCUART IR ER A, 72720 RS E TR 572D 1B B3 T IE CH Y= by B L TR BHR L T 58
BT ZOBREE AL RN EEHEIRL COET, ZIUET TT ANTAT AL T DR P b= B TS 7 [R5y OIFHE

LW BB RO AN EIREL TSI T, FEHREBERENE N5 TDE 2 BT 0 DA Al g aT D S
LTI,

K —PNDBRIEL D56 FHRERRIT 0 &R0 ET,

PRI N T DL, TI/AT oY T A SNAEEERP ER LS FIEHSNET, 77AF v ITid, Hb
DPUDTEHULLTEZ ML TTZSW, Fo, TIZAF Y DT AVHE—RBRA M7V 7 (GL_NEAREST) TRV
BNE TANZV T DR TIERYES N TORWEEENER L THEASND WTREMED DY £4 D T, IO PR
REA AL TLIEEY,

F12-11. IV TYEL T TERTZFHLI=I4—L

FHAL=T4—L =5l e

ER~y T LT 5T AT vy =y MR ET 5,
GL_TEXTUREOQ (7 7#/L1)

dmp LightEnv.bumpSelector int GL TEXTURE1

GL TEXTURE2

GL TEXTURE3

B E TR OBIT—REHEET D,

GLF)LIGHT_ENV_BUMP_NOT_USED_DMP:fib(ij7ﬂ'

v

dmp LightEnv.bumpMode int GL LIGHT ENV BUMP AS BUMP DMP:{LE#Ra{E@hd
ok _ENV_ _AS_ _

GL LIGHT ENV BUMP AS TANG DMP:i#:f#RA{EdE)J
ok _ENV_ _AS_ _

EROE 3 M a KT DI E IR ET 2.
dmp LightEnv.bumpRenorm bool |GL TRUE:fHAkT 5
GL_FALSE:f/ERLRV (T 74/1h)
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124. %K
3DS DY RIIL, v Ry T 7 GERAR S LTy —r DOF T AER) BVER T ALY R B SAGE 1 %R) & {E
BLIcT Y RN 77 BTy RUEREET SIS (B 2 7SR) D 2 NATUYRUERIETOHEETT, /2.5 1
PNRACTT T AEREEDITIEIND VY RUREDOIERIZED, VI YRy OERBREE T LN TEET,

124.1. v F EF/NR

TR BIEASADT=DOI, TFT A AN —3aF—R (dmp_FragOperation.mode) &3 ¥Ry E—R(
GL_FRAGOP_MODE_SHADOW_DMP) (ZYIVEE X | X RUIEH (77 AMELL ¥ RUSREL) 33 v RU T I 2AF % (T4 —~ b
EXAT DI AA DD GL_SHADOW DMP & GL_UNSIGNED INT D7 VAF ) IZHAMEIDIIC LT iid/en
loo YXRUTIAF ICU X RO REEZATLZENTEDLDILT VAT v =k 0(GL_TEXTUREO) 721} CHDHZ LTI
BL TS, o, vy R T IAFXIIIy T~y T AT 528N TEEE A,

TITANDIIAT AP R —RIZE DD T TARCRT UV TR, BT — T 7 DT By F A NRA
MZT YRGB NISNET, FDT2D VX RUTIAFXIINT— T 7 DT BT A MRAL R

GL_COLOR_ATTACHMENTO) IZT ZyF S TWRIF IRV ERE Ay VY RTE—RTIL, TTAERT LN DT T A

UMRAVNIT By FInTcb o B —F =0y NI E T, T T 7T ANRT VT AN ThILER A,

UTFOFNET, v RUTIAF ¥ DR EL v — 2 =5y b~ DI EEATIZEN TEET,

—F 12-6. X FOTORFYDERELU T —E—FT IR~ DIEE

glActiveTexture (GL_ TEXTUREO) ;

glGenTextures (1, &shadowTexID) ;

glBindTexture (GL TEXTURE 2D, shadowTexID) ;

glTexImage2D (GL_TEXTURE 2D, 0, GL_SHADOW DMP, shadowWidth, shadowHeight, O,
GL SHADOW DMP, GL UNSIGNED INT, 0);

glGenFramebuffers (1, &shadowFbolID) ;

glBindFramebuffer (GL FRAMEBUFFER, shadowFboID) ;

glFramebufferTexture2D (GL FRAMEBUFFER, GL COLOR ATTACHMENTO, GL TEXTURE 2D,
shadowTexID, 0);

A RUIERO BRI PR R TITDNET, v RUIERIL, SR DOIRE (77 AER) LY RUIREEN LR
X RUERTETAEEO AT —FMD G k4 (R, B, A AT ZLRV) 2N 1.0 THIULT YRUDZRUIREE, 0.0 THi
IERBIAZ2AN—RI YRy DHEHIREE, T LA THIUTRBEHA TII RO YR (V7Y RD) OHAIREE T,

BB N—R Y RUBHBISNDEEIT Y RO T T AERO BB EH SN, VY RUOEEITEFSNERA, 777
AN RNy 77 NOIS T 28 7B/ EEREE DR (GL_LESS IZHY) 2MThiv, 777 A MAIDEA /NS A
YRR T DT T AERNEHSNET,

RERATIFRNT Y RY (VTR A RY) BHEBIS LD LEIT T R OREFRO LD EESIL, A RUOTF 7 A HITH
FENETA, 7TTANITART AT 7 NOH ST HE 7RV LREEO R (GLLESS (THY) M Thi, 777 Ak
B2 NEF AU, OISR RICBIL Ch ik (6L LESS IZHY) 2MThil, b 777 A MUY ST UET v R
Ny 77 ORGP EHSNET,

X R B RATHT— o7 720U DERZIE. glClearColor () TZUTH7—IZ (1.0, 1.0, 1.0, 1.0) 28 7E
L.glClear () {Ji¥ GL _COLOR BUFFER BIT %?E.Tﬁ,foc FHUFRVER A, VT I T —I21F, G BT DA TIERL,
TRCOBIT—/S R, G, B, A) % 1.0 ICLRTIUTRBR NI HITER L TLEE,

WD RS SACIIAR B R T TN b2 T 7 AT RIS 22 _EORIEMIR (2L D54, FERE
DR THS OpenGL LIFEARVFI) IZR o TERIIVRITITRVER A, ZO72D, TRL=T74—LTw Ny 77D
25— VIR (dmp_FragOperation.wScale) IfEE DA —/VIKF% glUniformlf () TixiELRITIILRDE
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A, FIEMETY 0.0 T, ZOFETIE OpenGL ERICIEMIEDOBAFREZRD, near 7V y 7 EH AR AU WG AT far 7
Vo7 HAHEOT 7 2IEROAMEE I/ NS 2> TLEWNET, SIBHEOBIRIZH DI T DT, % far ZUy 7 H
D7)y FEET IS, LN BIRZE THIHEAIL 1.0/ &, FITRETHHHEIT 1.0 22— LR FIZHRELT
LTZEW,

N=RUARTDLUEV TIREHRET AT V=N 1T —D G ik 0.0 THEB A2 TITWET, T7/ATF v &
INCUTDIRRE T, THR AT —D G K528 0.0 THASNDIINCTARY = —F & FHET D00 — e HiE T, Znbh
NOHT—TRBSN AT 7 vy R LTl E T,

MRy RS A BT 5720121%, [WEIDL o Z Ve TR ZRBBIT R A SA N HVET, RBH TRV YR
BT e BT DL XIE, RICRERAR N —R Y RO T 2158 E BEEL 2% I TORIFAUER EE A, EFFH
WTHo10, ZHICREBELIZO UG A OFE RIS ER A, HIEABEDRONE AT, HONPUD Y RUTIAF v
ZEROIE DO B L CTRLZETU YR T VAT X O LB A RBS T LN TEET, T2, A7 V=IO
REHMALSE TR B E DT ZEb /T —~ A BRI T,

TR ==X CIEEIT— 2N TDINCHEE L GED, vy RUL UV TREDT VAT vy =y b 0 BLUOT 7 A
FX A NSAFIEU T OINCHRELET,

O—F 12-7. xR ILUE) O T BEOTIRAFvA=Y bk, THORF A1\ F D ETEH

glUniformli (glGetUniformLocation (progID, "dmp Texture[0].samplerType"),

GL_FALSE) ;

glUniformli (glGetUniformLocation (progID, "dmp TexEnv[0].combineRgb"),
GL REPLACE) ;

glUniformli (glGetUniformLocation (progID, "dmp TexEnv[0].combineAlpha"),
GL REPLACE) ;

glUniform3i (glGetUniformLocation (progID, "dmp TexEnv[0].operandRgb"),
GL SRC COLOR, GL SRC COLOR, GL SRC COLCR) ;
glUniform3i (glGetUniformLocation (progID, "dmp TexEnv[0].operandAlpha"),
GL_SRC_ALPHA, GL SRC ALPHA, GL SRC_ALPHA) ;
glUniform3i (glGetUniformLocation (progID, "dmp TexEnv[0].srcRgb"),
GL PRIMARY COLOR, GL PRIMARY COLOR, GL PRIMARY COLOR) ;
glUniform3i (glGetUniformLocation (progID, "dmp TexEnv[0].srcAlpha"),
GL PRIMARY COLOR, GL PRIMARY COLOR, GL_PRIMARY_COLOR);

124.2. ¥ R8BI X

AR BIASADTZDIL, TIFT A AR —2a B—R @ E—F(GL_FRAGOP_MODE_GL_DMP)IZHIVEZ, 77
AF¥2=vh 0(GL_TEXTUREQ) N v RUIEHRE BRIV YRU T I AT ¥ 2 2RI A IR E LT IEe0 Ft
lo VX RUTIAF % B RESEDITE, TRIZ=T74+—2L(dmp_TexEnv[0].samplerType) V¥R T 7AF ¥ (
GL_TEXTURE_SHADOW_2D_DMP) ZFi/EL., ¥ Y RUIEMAE R LT 7 AF ¥ & GL_TEXTURE_2D I/ AV RSE7RT
TUSRRVERE Ay TIARF XA A FNUE, TTTANTAT AL TG BT T T T ANTATA T DT A<V ek
HEVIT =% NTIU, BN G TERS AT — T VAT v 2=y s 0 DM AEATILET,

T R BRI ASREAT ST BT BRI E R B 2 W LI TR A LTz, TRI=7 40— A (
dmp_Texture[0] .perspectiveShadow) TRELET, BRIFELOIX GL_TRUE &, VATHRF /25T GL_FALSE
EHRELCLIEE N,
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O—K 12-8. 755 A NS4 T4 NESHIRIBE D EREHI

glUniformli (glGetUniformLocation (progID, "dmp Texture[O].samplerType"),
GL_TEXTURE SHADOW 2D DMP) ;

glUniformli (glGetUniformLocation (progID, "dmp Texture[0].perspectiveShadow"),
GL_TRUE) ;

glUniformli (glGetUniformLocation (progID, "dmp TexEnv[0].combineRgb"),
GL MODULATE) ;

glUniformli (glGetUniformLocation (progID, "dmp TexEnv[0].combineAlpha"),
GL_ MODULATE) ;

glUniform3i (glGetUniformLocation (progID, "dmp TexEnv[0].operandRgb"),
GL SRC COLOR, GL SRC COLOR, GL SRC COLOR) ;

glUniform3i (glGetUniformLocation (progID, "dmp TexEnv[0].operandAlpha"),
GL_SRC_ALPHA, GL SRC ALPHA, GL SRC ALPHA);

glUniform3i (glGetUniformLocation (progID, "dmp TexEnv[0].srcRgb"),
GL TEXTUREO, GL PRIMARY COLOR, GL PRIMARY COLOR) ;

glUniform3i (glGetUniformLocation (progID, "dmp TexEnv[0].srcAlpha"),
GL TEXTUREO, GL PRIMARY COLOR, GL PRIMARY COLOR) ;

glUniformli (glGetUniformLocation (progID, "dmp FragOperation.mode"),
GL_FRAGOP MODE_GL_DMP) ;

glActiveTexture (GL TEXTUREO) ;

glBindTexture (GL TEXTURE 2D, shadowTexID) ;

Sy RUERET 7 AF v EL TR IRT 50T 3DS T OpenGL THRILTY, T/AF ¥ 2=y hCIIT 7 oAb 50
RUIEMET I AT v AR L 2 LI £33, 2O LY R T 7 AT ¥ AR MR E SHL TRV EIEL LB M TH
NFEEA, VX RITIAF XY BRI HLEDT VAT v AR, OpenGL Tl (s/q, t/q, r/q) THLHDIZXL, 3DS Tl
(s/r, t/r, r — bias) THHZLIZIEBE LT IUER0FER A (5, t, 1, Q) 1T 7 AF Y EHATHE e DT 7 AF v JEEE | bias
T H2=74+—2A(dmp Texture[0].shadowZBias) \ZXEINI AT AMETT, PATEEIZLV Y RUE#RE
BRELCWDEGAIE, TI7AFYEEE s, t ITFOFEBRINET N, BREEE O EITT 7 AT v MAITHIE AT AE
LT TR ERE A,

PRI RO R ET 7 AT FERRO BB E LA TN DI T DRELL T, LU FOT /AT v AT &
AT AMEEAEAT LN EZLNET,

BHREBEDOHE _ _
e
f—n2r f-n2
0 -1 -n -1 1
texture _matrix = f-n2t f-n2
0 0 SLE
f—-n
. 0 0 0 0
bias =
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TTEREDEHS ~ -
o o 1
2r 2
oy 1
fexture _matrix = 2t 2
0 -1 —n
f-n f-n
10 0 0 ]
bias =0

n X near ZVy 7 EWOIV ., FiX far 7V WO IV 7B, r & t 13X Frustum OALEE FAE T,

72120 TOAT VEAZ 3 0.0 ~ 1.0 OHFIFHIMZH DG E . YRy 7 7 OIRETFRE SN DE (¢ - bias) ZFH5H
TAHEXIZIT r & 0.0 ~ 1.0 OFEIPHIZZ T S LT & bias ICEAME LT IR ThivET, ELW BN Thils7-
WITIE, v Ry B/ SAO SR ERE R T, far Y HEOBEIZALESNA X747 P2/ M5 bias (2% 0 2R EL TL
7280,

OpenGL DAa—RTHAUZLL FDINTFR T HZETT VAT Y BTG LR T DIENTEET,

O—FK 12-9. OpenGL DOA—FRIZ&BTIRF A EHRITH|IDERK

glMatrixMode (GL TEXTURE) ;

glLoadIdentity ()_;

// BEHEZ (glFrustum (-r, r, -t, t, n, £)) TEELTW=HE

glFrustumf (x/n, -3r/n, t/n, -3t/n, 1.0f, 0.0f);

glScalef (-1.0f/(f-n), -1.0f/(f-n), -1.0f/(f-n));

// TR (glortho (-r, r, -t, t, n, £)) TRELTWEHE

glOrthof (-3r, r, -3t, t, 2n-f, £f);
N —=NF—=ETIAF XTI T E—RDOFREILLST, 0.0 ~ 1.0 OFFASMI B HINT=T VAT v FRIEIC L D8
TV T RERERIET 52 ENTEET, TI/AF ¥ T L T —RICLD FIRAFVREAED s, t BAIIRILT
GL_CLAMP_TO_ BORDER 2SiESNTWOE #HS OV TV BTN — 52— T — (T X TORSMED 0.0 £7=
13 L0 IZHE— SN TR IEZRB2RN) OF% EICRDZEMMEIESN T E T, BEOELE TR, TvE V7T —RIC
GL_CLAMP_TO BORDER PMIEFRELIZIHER, N —H —1F—IZ (0.0, 0.0, 0.0, 0.0) E7=1% (1.0, 1.0, 1.0, 1.0) LStz
BRELIG A0V TV T RERIIARETT,

a—FK 12-10. SYEV T E—RER—F—HS5— DT
glBindTexture (GL TEXTURE 2D, shadowTexID) ;

GLfloat bcolor[] = {1.0f, 1.0f, 1.0f, 1.0f};

glTexParameterfv (GL TEXTURE 2D, GL TEXTURE BORDER COLOR, bcolor);
glTexParameteri (GL TEXTURE 2D, GL TEXTURE MIN FILTER, GL NEAREST) ;
glTexParameteri (GL TEXTURE 2D, GL TEXTURE MAG FILTER, GL NEAREST) ;
GL_TEXTURE 2D, GL TEXTURE WRAP S, GL CLAMP TO BORDER) ;
GL TEXTURE 2D, GL TEXTURE WRAP T, GL CLAMP TO BORDER) ;
glTexParameteri (GL TEXTURE 2D, GL TEXTURE MIN LOD, O0);

glTexParameteri

(
(
glTexParameteri (
(
WAL R COT T AMEB A RTT IATF ¥ DT 7RI EENDT TAFEREVH KEWGA | HIE O v R X
0.0 2720 F T, TNLADG AT YR T IAF X DT 7N EFNHL Y RUREZ DO TT, Y RUBEREILT 7 A
F =y khbH RGBA OFHEFEDELL THIISNET,
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124.3. 2 vRowvEL Y

Fa—T oL T EVX R T IAF Y DB E DR T, EHMNI YR~ 7 RE AN TEET,

FHIDIOINE, ARV BB AR TT VAT v 2=y MINA U R OT VAT XY eFa—T <~y T TIAF % (

GL_ TEXTURE CUBE MAP POSITIVE {X,Y,Z} /2% G TEXTURE CUBE MAP NEGATIVE {X,Y,Z} ®6
D)EELT 6 BIL U F I TEITO, Dy RUBM SR TEMTH7 7 AF v (dmp_Texture[0] . samplerType)il
GL_TEXTURE SHADOW CUBE DMP Zf5ELRITIUTRVER A Flo, TI/ATF Y EIED TV 7 E—RNITE. S, T
M&HIZ GL_CLAMP_TO_EDGE A HiEL/RITIVUEZRVER A,

1244. O VIR x—FERFMALIY IR AR

VXRUTIAF X I T T AERE Y RUBREE G A TEY, VY RUTIAF ¥ 2B B L QDL T I AF v =y "I,
Y RUSEIE N7 HIEE (0.0, 0.0, 0.0) 23, SN2 HIEL Y RUT I AT v IR SN TOB Y RUHRE (0.0 ~ 1.0) 23
VT EELTHAESNE T, ZOVY R BEZ MY /MBI ETHIE T/ I YR ERELTHIENTEET,

3DS DYV Ty —H X VNI RDTVIT 4T (VT by D) U RUMNERITIH R HER 03> T Ry
TR DSBS DD IO Y T M A RS E L CHEBI 5283 CTEET, vV my b —F E ALV v Z VT
I RERAN—R YRy DOL U Z VN T HAToT % TITOWET, VIV kY DB T —0 G 5312 1.0 Z47EL ., 1]
Ry z—F THBRIT—D G FZH3Z 0.0 AHITSNDIINCERELE T, TOIEDOBREIIRBFHN—RrRyOLH
Vo ZRFERCICLE T, ZHUED, vy by P OBBIIA T V7 MUD G 5503 0.0 12, AMANZ 1> TR
G B 1.0 L7 b I0IcimiEnE 7,

ZOY T o RUSEIRO BFE SATIX, VARSI LT 7 Y=/ ECOM IR LD I E Y 2L —vav
WHTDILNTEET, TNERERNFLIFO, TRIZ=T 4= LDV TR A RO AT AE (

dmp_ FragOperation.penumbraBias)& A%/ —/Lffi(dmp FragOperation.penumbraScale) &V, Y7k v
RO B OIRZHFE T HZENTEET, TNOHOEEFTE T AL T, A7 VoV MIEWLED Y 7 b v R I Eg 0 <7
D, KVBERRY 7MY RUERBLTHZENTEDLIDTRVET,

BRI T FOBKTHHESNET, KD Z;,p 3T TTANDT T A, Zp 1FTHRTTIATFTHITHIMHS LT
LT T AMETT, Bib > TA T P Ml L, VY RUTIAF X 2T 7 AEEEIIL TR IUES Y RS E OREE D
PHFIFEL KRSV ER Ao

1

1-7
bias + scalex —— ¢

rec

1245, ¥R OT7—TATPIAD RN

1245.1. RILIVXEDIA)T VT

< ITF RRZIDBY R RV F VT T RS T T AR E S H I E KL T 'L 7Y R )T 7020,
LAV TRERICET VN RAET R EOMBEN AT HIENHVET, Ziud, RO T 7 ARG BRI EIR
O RIET T AMELOL TN SRG AR INE T, ZOLERETIRBRRE L YR T —T 47 77RO E
R

VY RUT =T 47 77 NOMH FIEEL T, B SAO T T AEIZADOF 7By ME (OSNA T R) Zi# 1 32 5 IEPFIELE
To AT AMEE, THL=T4— L0 dnp_Texture[0] .shadowZBias TRETAHIENTEET,
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a—KF 12-11. IR TA)T T E DR EH

glUniformlf (glGetUniformLocation (progID, "dmp Texture[O].shadowZBias"),
1.2f*n/ (f-n)) ;

12452. VN IVRD RO T—T4779k

SRR RSACTUX RUTEIR TIIR W SIS TG & . VXY RO T VAT v DU RUBRE RS TV LU CTH IS Bz e
IEUAENCH AL EL Tz, BE 1LY RUSIBAN O v RUIREEIT 1.0 TEREORBRITEIVEFAN, Ty m—4
THIE SV 7 R v R CTH A SNA S v R8RS 1.0 LISMIARDZ L TRE DR EIY, 7Y/ MIk-
TV RUT =T 4777 N RBAET HI LR ET,

UIVE DTN R PNERRT DR T —T 47 7 VM L TIE, BV T o Ry oAU T 3 7 O T EITE R Tldd
DFEVN, TITTANRTAT AT DU RN EHTHREET VAT Y2 AT OREL LT HIETIHIT 2280
TEEY,

AP U CEATRMEICY 7 M Ay RO LD E R N ZDZENRIN TT O T, VYR T/ AF YO IME (%
RORIE) # UL FOFM AR CTHEH I IENFELET,

ShadowAttenuation = 1.0 — £(1.0 — ShadowlIntensity)
X757 A DOIERMPICIRICRE /2L 1T 0.0 U5, VATRLEIT 1.0 oML R KT,

ZOFERICEV Y ROBEERIAIL, 777 A POERENIENEE SIS AT LOCYRUORELRL) | T2y
AT Y RUREZ DL D L0 E T,

ZOVYRUWEERIAIL, B rOM %7V RN T 702 (BT —7 )V FR) , Y RUIRE D KHRER 2T AT 4 7 BRIED
FTH2=74—2(dmp_ LightEnv.shadowAlpha, dmp LightEnv.invertShadow). Hf&M7RED KRR 55T
IAF XA AT ORENCTVFEIET AN TEET,

FTAT 42 7 BRI T OB ETITWET, TVRNT 77BN T VT 7 DI B 52 DT ETHER L TLIZEN, TV
TFRNET VAT w3 SFTRALET, B AZADED 2 Rl #E T,

3—FK 12-12. VL TYRD ORI T —T4 277 MIE OB EH (51T BEE)

glUniformli (glGetUniformLocation (progID, "dmp FragmentLighting.enabled"),
GL_TRUE) ;

// ..other code..

glUniformli (glGetUniformLocation (progID, "dmp LightEnv.lutInputFR"),
GL_LIGHT ENV_LN DMP);

glUniformli (glGetUniformLocation (progID, "dmp LightEnv.config"),
GL LIGHT ENV_ LAYER CONFIGl DMP) ;

glUniformli (glGetUniformLocation (progID, "dmp LightEnv.fresnelSelector"),
GL_LIGHT ENV PRI SEC ALPHA FRESNEL DMP);

glUniformli (glGetUniformLocation (progID, "dmp LightEnv.shadowAlpha"),
GL_TRUE) ;

glUniformli (glGetUniformLocation (progID, "dmp LightEnv.invertShadow"),
GL_TRUE) ;

GLfloat lut[512];
int j;
memset (lut, 0, sizeof (lut));
for (j = 1; j < 128; j++)
{
lut[j] = powf ((float)]j/127.0f, 2.0f);
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lut[j+255] = lut[j] - lut[j-11;
}
glTexImagelD (GL_LUT TEXTUREO DMP, 0, GL LUMINANCEF DMP, 512, O,
GL LUMINANCEF DMP, GL FLOAT, lut);
glUniformli (glGetUniformLocation (progID, "dmp FragmentMaterial.samplerFR"), 0);

LA Eoa—RC, £(1.0 - Shadowlntensity) DERYINT TT ANNDTFTA<) VI ZVDOT VT 74 ELTH 1ENS LS
2720 ET,

WIC, TIATF %2 AT ORFENCTVEM R Y R URRAEZE L, 777 A MDTITAVIT—LRAELET, 2
DEX, TFTANNDTFAIT VT 7% KA (GL_ONE_MINUS SRC ALPHA) LTV AHILITIERELTIZEWY,

a—K 12-13. VIV IVRD RO —T 427D EER (TIORAF a8 7F)

glUniformli (glGetUniformLocation (progID, ("dmp TexEnv[0].combineRgb"),
GL_MODULATE);

glUniformli (glGetUniformLocation (progID, ("dmp TexEnv([O0].combineAlpha"),
GL REPLACE) ;

glUniform3i (glGetUniformLocation (progID, ("dmp TexEnv[0].operandRgb"),
GL_SRC_COLOR, GL_ONE MINUS SRC ALPHA, GL SRC COLOR) ;

glUniform3i (glGetUniformLocation (progID, ("dmp TexEnv([0].operandAlpha"),
GL SRC_ALPHA, GL SRC ALPHA, GL SRC_ALPHA) ;

glUniform3i (glGetUniformLocation (progID, ("dmp TexEnv[0].srcRgb"),

GL_FRAGMENT PRIMARY COLOR DMP, GL FRAGMENT PRIMARY COLOR DMP,
GL PRIMARY COLOR) ;

glUniform3i (glGetUniformLocation (progID, ("dmp TexEnv([0].srcAlpha"),
GL PRIMARY COLOR, GL_ PRIMARY COLOR, GL PRIMARY COLOR) ;

12.46. PH1=TJ4—L

LTI, Y RO THEHATA TN2=T7 4 —20—ETT,

£ 12-12. U¥FOTEAT I FHI=0+—L4A

FH1L=0F—L =5l R EfE

B DT VAT Y OREREIRRET D, VYR T
HFTREZRDITLL T D 2 D TF,

T 0]. lerT i
dmp_Texture (0] .samplerType e GL_TEXTURE_SHADOW 2D DMP
GL_TEXTURE_SHADOW CUBE_DMP
?‘L%Bﬁiﬁ&b:i@ﬁ&%%ﬁﬂ% LTCWDEINETRE
dmp Texture[0].perspectiveShadow bool °

GL_TRUE:HHL T2 (F74/LH)
GL_FALSE:J# L TV gew

B 2DT T AECHEAESNDADF 7y D
dmp Texture[0].shadowZBias float |/MTAMEEEET D,
0.0(F74/Lh)

TIIANNE A= ar B =R EARE T D, B
NATIII Y RTE—R, ZRAZATIIEREE— N
FRET D,

F i . i D N
dmp FragOperation.mode int GL FRAGOP MODE GL_DMP (HE¥EE—)
GL_FRAGOP_MODE_SHADOW DMP (I vR7E—
)
w N\ T 7 DA — VIR BET D,
dmp FragOperation.wScale float T 7 KIF2ARET S

0.0(F7#4/LF)
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12.5.

VIR R DA — G ET D,

dmp FragOperation.penumbraScale float LO(F74/Lh)

VI R DASALT ZMEEFEET D,

dmp FragOperation.penumbraBias float 0.0(FF74/L1)

124.7. X FIOTORFYODRNBEHERT 5%

VARTTIAF L F VT LA A= D BT BIIE, VY RO T VAT Y H L vD AT — T 7 T Ay F LIz
WHET, format |Z GL_RGBA %. type | GL_UNSIGNED BYTE #fiEL T glReadPixels () ZFFOMIL, 77&
NTF—=BEFHBH LTSN, TR T —HI2 u32 BORALZTT 7B ALTZA . FAL 8 bit IS ¥ RIS, &
AL 24 bit (2T T AMEDKEMSNTOET, T 7 AMERLTEZBIGTHITITAIT 8 bit 7L TEEN,

VA RTTIAF RIS TCNB LY R FREEL T 7 A f1X, 8 bit A& 24 bit ETHIPH 0.0 ~ 1.0 DEEAFRL W57
O, ENTIIEENRRDET,

X RUERE 0x00 ~ 0xFF OFPHOMEE LD 0xFF Z251EY 7 F v RUEEI A Y, TS 2 bIiXY 7 by v Ry
FEIRAFET A LA R L COET, OFEY. 0x00 Z251F ¥ R88EEEIT 0.0, 0xFF 722513 1.0 T,

7 7" AME near % 0x000000, far ffi% 0xFFFFFF & 2#GPHICA—Y 0 7 ST, -2 %D, 0x000000 725X 7
ZAMEIE 0.0, 0xFFFFFF 72513 1.0 TF, YA R7 B SAT w 2y 77 (110.3.3. w Xy 77 ) BN L TOBE AT,
ZDOR =NV TR THHIEITIER L TLIEEN,

VARTTIAF I CEESIAEND Y RUIRELT 7 2B, v RUDPMFAELRW I CII S v RUTRED 0xFF, 7 7 A#
28 0xFFFFFR £720 AN—R Uy RUIZG DN ET DR T v RUSRE D 0xFF, 7 7 A 0xFFFFEF LI O fEE& 720
FT, Fo N—RIUF ULV TR Y R DT 7 PR T DI ClE s v RO RED 0xFF LISk, 77 A A% 0xFFFEFF
DS OfEEZR0ET,

£ 12-13. VX RO DBEE AR DT IRFYICEBZRAENDIE

DRPIOL: 5] IrFORE TIRIE
Ty RoaL 0xFF 0xFFFFFF

IR RO 0xFF OxFFFFFF LISk

VIR RTHY 0xFF LIgk 0xFFFFFF LIAk

7145

3DS D7 #71% OpenGL ES 1.1 IZEBSNTCWB 7 47 LI RIS DOMRELZ R HE 923, OpenGL MR B O FEEET
T AT DORIEDBRESNDDIZKIL . 3DS 1 I THIESN =T 7 AMEICIVIRESNE T, T2, 747 R B OEEES
BT —T NI RLRRD, 74T OG- T B ERE OB EITFELET A,

OpenGL LREEIC, 747 WRBOT7I T A NDOHT—1TLL FOH AN THRESNET,
Color=f X Cragment * 1-9Hx Chog

FIEZ7 47 42%5(0.0 ~ 1.0) T3,
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1251. FHI1=D4— L

T+ DT =T +— BT L FOLDORFEIELE T,

24T E—F
T X7 HEREE BN T DITIE, 747 E—R (dmp_Fog.mode)lZ glUniformli () T GL_FOG #aREL TI/EEW, fiE
T BIZIX GL,_FALSE % &L ET,

2T h5—
747717 — (dmp_Fog.color) |l glUniform3f () THT—MEARELET ., RGB Iy DHTT VT 7T E
LEHA,

4T R

7 AT REUIATHELL T4 RUBER COT T A% LHB T —7 Ve ELET, glUniformli () THMTS
BT —TNFEGFETHZ=74—A(dmp_Fog.sampler) IZEL TIZEW, ZZTHRET LIS MT — TV EFIT
GL_LUT TEXTUREZ DMP @ (0 ~ 31) BNRTHIET, 77 AF vD4 i (ID)X° GL_LUT TEXTUREZ DMP A [H i
ET DI TIFRNZLIERL TIEEN,

ANTTRED REE
THATRBDBIRT —T N~D NIMEZ R (2 TIERK 1 - 210 TANEIDERINT DN TEET, KRS58
&t TR=2=7+—2L(dmp Fog.zFlip)lZ glUniformli () T GL_TRUE ZiXEL TI/EIWY,

£ 12-14. 7+ TCEATIFHI=—J+—LA

P14 —L =5l B E

THT AT A DIIRT—R (T 47 —R) B ET
dmp Fog.mode int GL FOG

GL_GAS_DMP_

GL_FALSE (7 7#/LM)

TA T NT—EET D, TV 7T HVERA,
dmp Fog.color vec3 BArED 0.0 ~ 1.0
(7742 1)(0.0, 0.0, 0.0)

THITRBDOBIRT =T NN T %7 7 AME% s

, DINEIINEFRIET Do
dmp Fog.zFlip bool GL_ TRUE ‘
GL_FALSE (7 7#/LM)
. TR T HBRT — T N ERET D,
dmp Fog.sampler int

0~ 31

125.2. EBT—TILDERK

THITIRIEDEBIRT — 7 I ATHEOFIHN 0.0 ~ 1.0 T width 1% 256 [EETT, IFNDOBRT— 7 L EREREICHTH
D 128 BHEITITH MEE ., B30 128 BHHEIITHNMEROESEZRELET,

OpenGL D7+ 7 1%¥% 3DS TEIET AT, BT — T LV OIER CHEBE LT U D2 W OIEAMEDOE#IT1ET
T o ATMEIZT AV RYEREROT 7 AMETHY, =7 7V 7 CThie/ME (0.0) . 77 —2Vy 7 Ll Tl KME (1.0) £72%
DT A, BB TIPSR RO T 7 AELE ORISR TIZHVET A, DT ZRT—T VO I Il
ETHEXNL, VAV RYERER DT 7 AMEPOR R R DT 7 AMEICE B LT E TR SN I E TR IUERY
FHEA,
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TR EEAER THDH AT (0.0 ~ 1.0)IF7V Y T HERERD (0.0 ~ ~1.0) IZvyE L 7 SNHZEAE L T, AR
~OEENILL FOFHEREM AL ET, ATVEOKF BEHITT DI L TTIEZEN,

(Xe Ye Ze We) = (0.0 0.0 ~Zw 1.0) X Myyoiction |
7 7 REIEREIE R DT NS T F 7 A b~ D HRBED BT O T, DB A~D ATHEI I ABIER TD 7T
A be xy Vi EDOIREE -Ze / We TRl T AZENTEXET,

LAFIZZEDa—RElERLET, FogCoef () 1I7+712E D% T,

a—K 12-14. 24T S BT—T LD ERH

float Fog LUT[256], Fog c[128 + 1];

int 1i;

Matrix44 invPM;

Vector4 v _eye, v _clip(0.0f, 0.0f, 0.0f, 1.0f);

MTX44Inverse (&invPM, &projMatrix);

Vector4d vO0 (invPM.m[0]) ;

Vectord vl (invPM.m[1]);

Vectord v2 (invPM.m[2]) ;
v3 (invPM.m[3])

for (1 = 0; 1 <= 128; i++) {

Vector4

’

v_clip.z = -(static_cast<f32>(i)) / 128;
v_eye.x = VEC4Dot (&v0, &v_clip); v_eye.y = VEC4Dot (&vl, &v_clip);
v_eye.z = VEC4Dot (&v2, &v_clip); v_eye.w = VEC4Dot (&v3, &v_clip);
Fog c[i] = -(v_eye.z / v _eye.w);

}

for (1 = 0; 1 < 128; i++) {
Fog LUT[i] = FogCoef (Fog c[i]);
Fog LUT([128 + i]= FogCoef (Fog c[i + 1]) - FogCoef (Fog c[i]):;

#E: OpenGL O7 47 FSREITHRUEIE R D 7z FEFEE DO FHEEZZ T TOELTZA, 3DS D7 47 FEREITE
B IESNET S AMEDRBEZ %9, TOD, =77V 7, 77—V T HPEES
NBET T DHENEALL, w 77 ([10.3.3. w SNy 77 BRR) 2450, @E DT 7 A2y
T77EE AT AN T, RILBBT — T VRN BT 8155 52 52 LT ET,

126. HRLVAYL Y

HAL L HEVTHREIX, RV AT V2V hDOT T AEREZ B LR BOIERSNAE EE @A > T, TAE—RIZRE
SNT=T AT HERED T AR IR E L L F Vo T DIERET T, WARMIEREL L F V73 5120%, RV AT V=2 0T
TAERE AR T DRV ATV I M A HAT I AT |5 I A BT D5 E S A HAT 7 A
FX BB CHARMERE L Z VT T DY 2—T 4 T IRAD 3 /SABMELIRNET,

12.6.1. RYToA TSz HMEE /AR

ZORATIZBF IR AT Ve oL o Z VT L IRV AT VeI N AR E DA E o T DT 0D
T T AEREERLET, Lo ZVTREROIG, T T A7 7ONERRO/SATHERAINET,
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12.6.2. ZEEHREE /X

DN RTIIH AR R ERE R DI/ NN T AT A —T 4 7 )V BB RE B — 2 T I AT %) BRA L NA T FA M8 T
VEVT U HADEEERENT— o7 7 ICBRBLUET, BT — o7 7 ORFIEH AT IV AF ¥IZat— L TIRD /A
TSN ET,

HS—IYIT7EHRTHORF ¥ D #lk

WER 74—~ 3 GL_GAS _DMP DAT— w77l LAV TR Eat —F 57 VAT ¥ (WATIVAF ¥) & HELE
T o NT—N\T7NEIT T ANy T 7 LRICH AR TR L ET D, TATIAF R TMRL S ZOT 7 R/VEN 2 DREFTAR
FIE726T | £ppe IZIE GL_UNSIGNED SHORT ZFRELRITIUIRVER A, Fo, DATIAF v LFITRA L M
TV TENDTD | JERIFEMNFO T AV EFREIIIERh 720 ET, T4V FFREICIE GL_NEAREST ZHEEL TL7ZE
W AT IAF 2 Iy T~ 7T a AT 52 2:75%%&@/\/

—K 12-15. HRAL B TR D HS5—1\9 I PEH AT HRAF v D ZElH

// Generating Object

glGenFramebuffers(l, &gasAccFbolID);

glGenTextures (1, &gasTexID) ;

// Renderbuffer & Framebuffer

glGenRenderbuffers (1, &gasAccColorID);

glBindRenderbuffer (GL RENDERBUFFER, gasAccColorID);

glRenderbufferStorage (GL RENDERBUFFER, GL GAS DMP, GAS ACC WIDTH,
GAS_ACC_HEIGHT) ;

glBindFramebuffer (GL FRAMEBUFFER, gasAccFboID);

glFramebufferRenderbuffer(GL_FRAMEBUFFER, GL_COLOR_ATTACHMENTO, GL RENDERBUFFER,
gasAccColorID) ;

// Gaseous Texture

glBindTexture (GL TEXTURE 2D, gasTexID);

glTexImage2D (GL TEXTURE 2D, 0, GL_GAS DMP, GAS TEX WIDTH, GAS TEX HEIGHT, 0,
GL GAS DMP, GL UNSIGNED SHORT, O0);

glTexParameterf (GL TEXTURE 2D,GL TEXTURE MIN FILTER,GL NEAREST) ;

glTexParameterf (GL _TEXTURE 2D,GL TEXTURE MAG FILTER,GL NEAREST) ;

HRIN=TF1INDLUFVT

T\ TP\ B AR 3 A%, 777 A b AL — 3B —R (dmp  FragOperation.mode) & AE—
F(GL_FRAGOP MODE_GAS_ACC_DMP) IZEIVER FT, #T7— w7 7T AR L7260 (D) LRV F T V=
IhEDRAEEZEBLIZHD (D2) D 2 O EEEHRAERSNET,

F T AN T 7 ONBEINEFEINRNIINCT T AT AT TR AT T4 7L, TV T4 T 7378 A 712U E T,
R L RIS AT Ve L o BV UL E DT T AT ARD e BRI F D EFICL TEB W T &N,

Ny T 7w )T LD EFRP B SN T — T 7 DH T, T T ANy T 727V T LTI ER A,

LUHE VA TEINDBHAN=T 47D R |5y (D) DB ETEREL THT— o7 7ICERBINET, DI & D2 1ZLA T DE
FRUIZEST DL & D2 IZEHINET, D2 ORILT 7 AT AMD e BH :oto@%{tbi@“o
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Dl'= D1+ Df

DZ=(Zb-27f)<0.020.0:(Zb— Zf )x EZ
ATT =DZ >1.0?1.0:DZ

D2'=D2+Df x ATT ..-GL_LESS,GL_LEQUAL
D2'=D2+Df x(1.0- ATT) ---GL_GREATER,GL_GEQUAL
D2'= D2+ Df ..-GL_ALWAYS

D2'=D2 ..-GL_NEVER

Zb 13T T AR T P IHENEN TNDT T AMA, 21T T T A DT 7 AETT,

DL ZIZT T T AN (T ANR—=T 4 7 V) OFEERBZOFEREINET, D2 IZIZT TARY T 7 OFT TAMEETF7 A
"OT T ABEEDZESNTT T AF ORI BZ 8T G BT lD, SHIZT7 77 A MO EREREENT GbEn T
BHEEINFET, R EZ I3 P2 =74+ —2L(dmp Gas.deltaZ)IZ glUniformlf () CEREINIIZEINIEET
R

a—K 12-16. HR/S\—F1ILDLIFYL G

// Change to Gas Accumulation Mode

glBindFramebuffer (GL FRAMEBUFFER, gasAccFbolID);

glUniformli (glGetUniformLocation (progID, "dmp FragOperation.mode"),
GL_FRAGOP_MODE_GAS ACC_DMP) ;

glDisable (GL_DEPTH TEST) ;

glDepthMask (GL FALSE) ;

glDisable (GL BLEND) ;

glUniformli (glGetUniformLocation (progID, "dmp Fog.mode"), GL FALSE) ;

// Colorbuffer Clear

glClearColor(0.0f, 0.0f, 0.0f, 0.0f);

glClear (GL_COLOR BUFFER BIT) ;

// Set dmp Gas.deltaZ

glDepthFunc (GL LESS) ;

glUniformlf (glGetUniformLocation (progID, "dmp Gas.deltaz"), 50.0f);

HATOIAFo~DIAE—
TRCOHAR—TYINEL L E VT LD BT— T 7 I CERE U B A AT I AT vlzae—LEd,

EE AT IAF I T— 307 7 ERIC KR ES THESNRW (IBEE SN 2 DREFTRITNIERSRD) 72, hT—
Ry 7 7hE glCopyTexSubImage2D () THaE —3 B8RV ET, HAT I AT VITIRO/SRATULEL2VET,

a—K 12-17. FRATFHIYRAF~DaE—

// Bind and CopyTo Gaseous Texture

glBindTexture (GL TEXTURE 2D, gasTexID);

glCopyTexSubImage2D (GL TEXTURE 2D, O, 0, 0, 0, O, GAS ACC WIDTH,
GAS_ACC_HEIGHT) ;

126.3. x—T 42T 1%R

ZDRATIL, HATIAF I CERRIN TOWDEEGTHRES B CHARMIED Y = —F 4 75TV, ZORERERT
VATV MBI SAD AT — Ry T T LT 4 T UET,
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HARIRD Y 2—F 4 TINIT AT —RICRESNT 7 AT BRE R L E 9, Fio, T7AT v A Fnb 747~
DAITNZBALC CIFFR B E DB LRV ET,

TAITADAN(TIORF YAV N1 FTDETE)

THTIANELT, D 1 OHIDT I AF ¥3 731 F 735 RGBA fsy (EEMMEM 2013 R oy D7) & fefco
TIAF ¥ 34 F D NI —A 2(srcRgb, srcAlpha OF 3 HHR) ITIEESINTZAN Y —A(HATIATF &7
Vo T3 oT VAT v =y MARE T 528) OB EGFME S TRV ET, Sk DT AT var A F b0 INITERE
IWETOT, FERINMEH FTREIR T VAT v AT M 1 BeidZLlcieh £,

BN, 74T oD e T— Ny T 7D TV T4 TEATOVET, 747 O NENAT A7 HEIZRIE A7
DI eDRRFEEREBLI-LDOTTOT, 747 OT AT HliEb Il 1527 Vo F o 7T A2 L TIELWET BGRT
T AR IR AR B S ENTEET,

12-5. AT ~AD AN ENS— 1Ry I7EDTLUT4VT

Color
Buffer
oo Texture RGBA
----E Combiner
coe [last-1]
> Blending
Gaseous | """ TeXtL.]re Fog ——p
-e=- Combiner —> RGBA
Texture
[last]
D1,D2

HRAE—FEDOI+T7 OBIE

HAE—RBFOT 4713, ANENTAIERES LT ARIRD Y =—F 4 T EATOET, 74T EEEDO T AT —REH%)
WZT2IiE, 747 F—R (dnp_Fog.mode) I GL_GAS DMP Zi%EL TLIZEWY,

=T AT HERD RGB Ty 2 —T 4 T B BT — T ko T ESNE T, T T 7RI, X EEEBE LT

T (D2) 12X L THADPE (dmp_Gas . attenuation) ZENT AT OEATMELLTZEED, 747175 (
dmp_ Fog.sampler) CHRESNIZBRT =7 ADLOHIMETRESILET,

12-6. HRE—FENDIA+4
lightXY, lightZ

samplerTR,

Red > samplerTG

Shading Intensity colorLut '
——— > samplerTB
shading Input
) —» Red
D DensitySrc autoAcc, accMax \ Shading a
(input) X Sampler i reen
\.—} Inverted Max ———@ — Blue
D2 Accumulation
attenuation sampler
D2 x
— . ) F I —
Gas Attenuation ety Alpha

x—TAVTBRT—TI
Tx—T AT BT — T I EFE RO LI =T AU TEEE ANEEL TR, v =—T 1 T HE RO RGB
oA AL ET,
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V=T AT BIRT =T IR, width 2 16 BRREL TER LT —7 WV E o BICHRELET, AJIESNAENT 0.0
~ 1.0 O, M3 2EOHBHEL 0.0 ~ 1.0 TI, A0 8 ERICH %, #1008 BRICH HEMOESE7%
ETHILL, HAENESECHESN CREBENDZHIIDOBRT — T L ERILTT,

EHTL =—T 4 VBT —7 ML gluniformli () TERT =TI AEFEEELU FTOTMH=74—MHRELE
o CZTHRIET DB MT —7 LFEHIL GL_LUT TEXTUREZ DMP @ 7(0 ~ 31) BETEME T, 77/ AT ¥ D4R
(ID)X° GL_LUT_TEXTUREZ DMP % EIEHTE 20 TN ZEIZIEREL TSN,

=& 12-15. O x—TFTAV T 8BT—TILOIEIZHETIZFHI=J4+—L

FHL=TA—L bl REE
dmp_Gas.samplerTR “/It?‘/(t‘/fzfﬁﬁ?‘—zﬂ/ (R, G\ B /) 1235
dmp_Gas.samplerTG int | BRT—TNVESERET D,
dmp Gas.samplerTB 0~ 31

Yx—T AT BRT =T NDFL £ DI L TIORLET,

12-7. x—T42 9 SBT—TILOH
Input 0.000 0.125 0250 0375 0500 0625 0750 0.875 1.000

Shadlng C0|or _

R 000 020 060 090 092 095 100 100 1.00
Output G 000 015 025 035 060 085 095 100 1.00
B 000 005 015 020 015 005 000 100 1.00

3—F 12-18. x—F 1T 8BT—T LD ERI—EH

// Define

GLfloat shading color([3 * 9] = {
0.00f£, 0.00f, 0.00f,
0.20f, 0.15f, 0.05f,
0.60f, 0.25f, 0.15f,
0.90f, 0.35f, 0.20f,
0.92f, 0.60f, 0.15f,
0.95f, 0.85f, 0.05f,
1.00£, 0.95f, 0.00f,
1.00£, 1.00£, 1.00f,
1.00f£, 1.00f, 1.00f

}i
GLfloat samplerTR[16], samplerTG[l6], samplerTB[16];
// Table
for(int 1 = 0; 1 < 8; i++) {
// shading color value
samplerTR[i] = shading color([3*i + 0];
samplerTG[i] = shading color[3*i + 1];
samplerTB[i] = shading color[3*i + 2];
// difference of shading color value
samplerTR([8 + i] = shading color[3* (i + 1) + 0] - shading color([3*i + 0];
samplerTG([8 + i] = shading color[3*(i + 1) + 1] - shading color([3*i + 1];
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samplerTB[8 + i] = shading color[3*(i + 1) + 2] - shading color([3*i + 2];
}
// Texture
glBindTexture (GL LUT TEXTURE1 DMP, samplerTR ID);
glTexImagelD (GL LUT TEXTURE1 DMP, 0, GL_ LUMINANCEF DMP, 16, O,

GL LUMINANCEF DMP, GL FLOAT, samplerTR);
glBindTexture (GL LUT TEXTUREZ2 DMP, samplerTG ID);
ngexImagelD(GL_LUT_TEXTURE2_DMP, 0, GL LUMINANCEF DMP, 16, O,

GL_LUMINANCEF DMP, GL FLOAT, samplerTG);
glBindTexture (GL LUT TEXTURE3 DMP, samplerTB ID);
glTexImagelD (GL LUT TEXTURE3 DMP, 0, GL_ LUMINANCEF DMP, 16, O,

GL LUMINANCEF DMP, GL FLOAT, samplerTB);

// Set Uniform

glUniformli (glGetUniformLocation (progID, "dmp Gas.samplerTR"), 1);
glUniformli (glGetUniformLocation (progID, "dmp Gas.samplerTG"), 2);
glUniformli (glGetUniformLocation (progID, "dmp Gas.samplerTB"), 3);

BERBICKE z—T12T

FTANCL AR O BL BT BEEWRIT Tr2—T 7 %1798A1E, glUniformli () TTHZ=74—2A
(dmp Gas.colorLutInput)!Z GI, GAS DENSITY DMP ##%EL, Y= —T 4 7 BT —T L ~D AIMEIZHE
HHAIRIRL TS,

P FEAE AR SATHIBI LTI, HAT VAT YISO B LML 2 FEFELET, | D3RI AT V=
DR FRBRLIRWVEEEHR (D) T, b)) 1 DIIREEZZETLIHEEREH (D2) TT, EHLOBEFEREMEH T
DML TFHRIL=74—2L(dmp_Gas.shadingDensitySrc) IR ETDETERTLILNTEET,

D1 7251¥ GL_GAS PLAIN DENSITY DMP %, D2 725|X GL_GAS DEPTH DENSITY DMP % glUniformli() T
BREL TSN, TAET—RROT7 47 DO HIENDET VT 7 IR %2 % B LB ERR (D2) hOE SN TV E
TOT, V=T AT BT —T N ~DATEIZ D1 Z8RUI2ELTH, TV T 7 EERIA LT Vo T4 T ETHITE
TRV ATV e I b AR E IE L RIT% BR TRIEE 228N TEET,

BIRT —T I ~DATIHEIL 0.0 ~ 1.0 T, BEFRICEEOR REZ S TN 8228 T, 2O E
HIECLET, I KMEOWHILE BICHREIEHIENTEET, P2 =7+—2A(dmp_Gas.autoAcc)IZ
glUniformli () CGL_TRUE ZiXELIGEIX, HEFRIE/SATO D1 OREKMEIOHEEFHELET,

GL_FALSE Zax ELIH AL, TH=2=7+—2A(dmp_Gas.accMax)|Z glUniformlf () TaELTEE K KIED
WEELUTHERLET,

VI—TAVTBEICKD T —T 12T

FTANZLAZE O BE B LI = —T A TREEZREIHL T —T 4 75758614, glUniformli () TTH
a2=74—2A(dmp Gas.colorLutInput)!Z GL_GAS LIGHT FACTOR DMP Z#XEL.Vx—T A7 BRT—7 L
ADOANINEIZY =T 4 VBRI TSN,

x—TF A TREIL, Y = — T 78R (IG) LIRS = — T L ZHRE (IS) TS 2 SOR HED A FH T,
IG &£ 1S DHAEXIFLL FoI cEHESNTWET,

ig=r X (1.0 - lightAtt X dI)

IG=(1.0 - ig) X lightMin + ig X lightMax
is=LZ X (1.0 — scattAtt X dI)

IS= (1.0 — is) X scattMin + is X scattMax

LIV AT VeI DR FZH BB L TORWEERFR (DD I, BEEFRICLDY = —TF 7 LRBRICEE O K
1 WD ENT B DOENTAE T, r I 7 A7 IWCANNSNTZT VAT Y A FOHIMED R 54y, lightAtt, lightMin,
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lightMax 13 LY =—T 427 REDOIRETT, LZ 1R AJEIE R D 7 8k 5T AR FH ), scattAtt, scattMin,
scattMax 1IHRMR Y =—F 4> TR DR E T, :ﬂ%@ﬂ_ﬁ‘kéiul JHI% 0.0 ~ 1.0 T,

HERDD, Bl = — T4 ZREEIL r & (1.0 - lightAtt X d1) ITEEIL ., r BSRELZBE lightMax IZUTAFE, d1 23K
ERBE lightMin (I ENDIVET, -, i =—F 4 7ML LZ & (1.0 - scattAtt X d1) (ZHfIL., LZ
MRKELIpDE scattMax IZITFFE, dl BAKRELARDE scattMin (T ZEDR DA F T,

V=T AT BRT =T MIANEINDY = —T A T REED HARRIROE FEDMENEE KELIRD BRUTER L)
L7 ER Ay ZHUTT RRIIR D HE FE DIRNER 53 TIXEAFER L, HEE D@D TIOEARIN SN D Z L5 RL T
*9, OFY, lightMin BX T scattMin 1ZTA DB/ NENLXDL = —F 4 758 E 12, lightMax LN scattMax 1%
FTARNDEENRKRENEED Y =—TF 4V T REEIZRD IR ELET, lightAtt LT scattAtt 138 I LD OWBEED
HEERELET, Vo—T AT BRT—7 NV OREICI->TL, 4T L lightMin < lightMax (scattMin <

scattMax) DPIFRIZAR D LITIROIRNZEITIEB L TTESW, ZLT, TAT AR IE T D7 4 7R A~D A B 5% i
BT D LB EE N LETT,

iy = —T v 7 B OFR%L (lightMin, lightMax, lightAtt) IX T L=7+—2A(dmp Gas.lightxX¥)IZ, fifRy =—

T4 7R E OFREL (scattMin, scattMax, scattAtt) EHLAEIE A D 7 @26 5T7 AT D 710 (L2 IZ TR 2= 4—24(

dmp Gas.lightZ)IZ, ENENFELD THRELET, a&ﬁllﬁ VL B/ MEL BRE WREDIE T/ TV, iy e —T
JRREEICITZE D% LZ B TR ELET,

LI, v =—T 4 TR E DR ERE T Ha2—RERLET,

—F 12-19. S x—F 4O JREDRBEE
GLfloat 1lightXY[3], lightz[4];

GLfloat lightMin, lightMax, lightAtt;
GLfloat scattMin, scattMax, scattAtt, LZ;

YV

// lightXY

1lightXY[0] = lightMin;
lightXY[1] = lightMax;
lightXY[2] = lightAtt;
// lightZ

lightZ[0] = scattMin;
lightZ[1] = scattMax;
lightZ[2] = scattAtt;
lightZ[3] = LZ;

// Set Uniform
glUniform3fv (glGetUniformLocation (progID, "dmp Gas.lightX¥"), 1, lightXY);
glUniform4fv (glGetUniformLocation (progID, "dmp Gas.lightz"), 1, lightZ);

FLIFEDS —TFT 12T
TNT 7RGy DY == T 4 THRERIT, REZRE BT E G (D2) LA ADHE (dmp_Gas . attenuation) &&Hh)
Gt ENEAIMELET 2747158 (dnp_Fog. sampler) DB IRT — T ADO H IMECHRESNET,

B HADOBEMENEETT 0.0 12, @mWEEIT 1.0 1ISEM<EEE 7 4 7RI E 528120 E 1,
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a—K 12-20. 745 ZEBOEE

// Fog Factor
for(int i = 0; 1 < 128;
fogTable[i]= 1.0f -

i++) {

}

exp(-8.0f * i / 128.0f);

for(int i = 0; 1 < 128; i++) {
fogTable[128 + i] = fogTable[i + 1] - fogTable[i];
}
fogTable[255] = 0;
// Set LUT
glGenTextures (1, &fogLUT ID);
glBindTexture (GL LUT TEXTUREO DMP, fogLUT ID);
glTexImagelD (GL_LUT TEXTUREO DMP, 0, GL LUMINANCEF DMP, 256, O,
GL LUMINANCEF DMP, GL FLOAT, fogTable);

LFOa—RiE, =T AV T RATUBEERD =T 4 — DGR TE L, HAT I AF R0 72 Quad RV OHiHE D

FHEHI T,

O—F 12-21. S 12—FAV T 1IRAD AL=DA— LB FEDEEH

// Bind Framebuffer (Colorbuffer)
glBindFramebuffer (GL FRAMEBUFFER,
// Bind Gas Texture
glActiveTexture (GL TEXTUREO) ;
glBindTexture (GL_TEXTURE 2D, gasTexID);
glUniformli (glGetUniformLocation (progID,
GL_TEXTURE_2D) ;
// Set TextureCombiner #5
glUniform3i (glGetUniformLocation (progID,

renderFbolID) ;

"dmp Texture[0].samplerType"),

"dmp TexEnv([5].srcRgb"),

GL PREVIOUS, GL PREVIOUS, GL TEXTUREOQ) ;

glUniform3i (glGetUniformLocation (proglID,

"dmp TexEnv[5].srcAlpha"),

GL PREVIOUS, GL PREVIOUS, GL TEXTUREOQ) ;

// Set Uniform for Gas Shading Mode

glUniformli (glGetUniformLocation (proglID,
glUniformli (glGetUniformLocation (progID,
glUniformli (glGetUniformLocation (progID,

( (
( (
glUniformli (glGetUniformLocation (progID,
glUniformli (glGetUniformLocation (progID,
glUniformli (glGetUniformLocation (proglID,
GL_GAS_DEPTH DENSITY DMP) ;
glUniformli (glGetUniformLocation (progID,
GL_GAS_DENSITY DMP);
glUniformlf (glGetUniformLocation (proglID,
glUniform4fv (glGetUniformLocation (proglID,
glUniform3fv (glGetUniformLocation (proglID,
// Change to Gas Shading Mode
glUniformli (glGetUniformLocation (progID,
GL_FRAGOP MODE GL DMP) ;
glUniformli (glGetUniformLocation (progID,
glEnable (GL_BLEND) ;

"dmp Fog.sampler"), 0);

"dmp Gas.autoAcc"), GL FALSE);

"dmp Gas.samplerTR"), 1);

"dmp Gas.samplerTG"), 2);

"dmp Gas.samplerTB"), 3);

"dmp Gas.shadingDensitySrc"),

"dmp Gas.colorLutInput"),

"dmp Gas.accMax"), 1.0£/6.0f);
"dmp Gas.lightz"), 1, gasLight?Z);

"dmp Gas.lightXY"), 1, gasLightXY);
"dmp FragOperation.mode"),

"dmp Fog.mode"), GL GAS DMP) ;

glBlendFunc (GL_SRC_ALPHA, GL ONE MINUS SRC_ALPHA);

glDisable (GL DEPTH TEST) ;
glDepthMask (GL FALSE) ;
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—K 12-22. HRATHRAF¥ZBEY 1= Quad RUYT> ORE DR

// Gaseous Shading
// Texture Coord
float u0 = 0.0f;
float vO = 0.0f;
float ul = (GAS_ACC WIDTH * 1.0f) / (GAS_TEX WIDTH * 1.0f);
float vl = (GAS_ACC HEIGHT * 1.0f) / (GAS_TEX HEIGHT * 1.0f);
GLfloat texCoord[8]= {u0O, vO0, u0O, v1, ul, vl, ul, vO0};
// Vertex
GLushort quadIndex[6] = {0, 1, 2, 0, 2, 3};
GLfloat vertex[16] = {

-1.0f, -1.0f, 0.0f, 1.0f,

-1.0£f, 1.0f, 0.0f, 1.0f,

1.0£, 1.0f, 0.0f, 1.0f,

1.0f, -1.0f, 0.0f, 1.0f
}i
// Set Array
GLfloat quadIndexID, quadVertexID, quadTexCoordID;
glGenBuffers (1, &gquadIndexID);
glBindBuffer (GL ELEMENT ARRAY BUFFER, quadIndexID);
glBufferData (GL_ELEMENT ARRAY BUFFER, 6 * sizeof (GLushort), &quadIndex,

GL_STATIC_ DRAW) ;

glGenBuffers (1, &quadVertexID);
glBindBuffer (GL ARRAY BUFFER, quadVertexID);
glBufferData (GL ARRAY BUFFER, 16 * sizeof (GLfloat), &vertex, GL STATIC DRAW) ;
glGenBuffers(l, &quadTexCoordID) ;
ngindBuffer(GL ARRAY BUFFER, quadTexCoordID) ;
glBufferData (GL_ARRAY BUFFER, 8 * sizeof (GLfloat), &texCoord, GL_ STATIC DRAW) ;
// Draw Quad
glEnableVertexAttribArray (0) ;
glEnableVertexAttribArray (1) ;
glBindBuffer (GL ARRAY BUFFER, quadVertexID);
glvertexAttribPointer (0, 4, GL FLOAT, GL FALSE, 0, 0);
ngindBuffer(GLiARRAYiBUFFER, quadTexCoordID) ;
glVertexAttribPointer (1, 2, GL FLOAT, GL FALSE, 0, 0);
glBindBuffer (GL ELEMENT ARRAY BUFFER, quadIndexID) ;
glDrawElements (GL TRIANGLES, 6, GL UNSIGNED SHORT, O);

1264. 1D+ —L

UTFORIZ, AATHEMRTL2PR2=T74— 20— TT,

F 12-16. HRATHERTHFH1=T+r—A

FHI=T4—L =hl BEE

TIGTRANA R — g B —REHEET D, 5 SRt
B SATIIHAE—R | ZOMOSATIIEAEE—RE 5
dmp FragOperation.mode int ET D,

GL FRAGOP MODE GIL DMP (Z#Ef—FK)
GL_FRAGOP MODE_GAS ACC_DMP(HAE—R)
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T T AT TAL DT —REIRES D, =T 4
TSATIIH AT = I Bt S 2 T & F
dmp_Fog.mode int ET D,
GL_GAS_DMP (HAE—R)
GI,_ FALSE (#%h)
TAT RIS LB T —T VEAEES D, 747
dmp_Fog.sampler int FRBUTT ARIE DT V7 FED B T 5,
0~ 31
TR OO BL AR ET D,
dmp Gas.deltaZ float 10.0(FT4L0)
BB RO R REOMHE BN E T 202890 %
dmp Gas.autoAcc bool FRIES 2 e N
- GL_TRUE: HEFHR 4% (57 74/11)
GL_FALSE: H#ERHR LR
E RO RO AR ET D,
dmp_Gas.accMax float |[0.0 AL
LO(T7A/h)
dmp Gas.samplerTR RGB oy DY =—T 4 7 BT —T N EZNENEE
dmp Gas.samplerTG int 35,
dmp_ Gas.samplerTB 0~ 31
YT 4 CHE T OB N AT E T D,
dmp Gas.shadingDensitySrc int GL_GAS_PLAIN DENSITY DMP(7 Z7#/LH)
GL_GAS DEPTH DENSITY DMP
V:ﬁ*f%‘/zg/;;j@'ﬁzgflvggﬂ\ﬁ1@%%‘“‘&&7‘:&1
, Yx—T AT RENLIEET B,
dmp Gas.colorLutInput int GL GAS DENSITY DMP ‘
GL_GAS_LIGHT FACTOR DMP (7 74/L}F)
TS = — T o ORI IS5 BN, Bk
TREE, B DOWMEEIEE T D,
dmp Gas.lightXY vec3 (lightMin, lightMax, lightAtt)
A EESS 0.0 ~ 1.0
(0.0, 0.0, 0.0) (F74/LF)
RS = — 7 17 DRI T BN, Sk
SR B BE DI SRR TT 0 DA E T D,
dmp Gas.lightZ vecd (scattMin, scattMax, scattAtt, 1.Z)
A EESS 0.0 ~ 1.0
(0.0, 0.0, 0.0, 0.0)(F7A#/LH)
YE—T AT DT NT AR R TN 0% EE R
. DR ET 2.
dmp Gas.attenuation float 0.0 LI I-
LO(TZ74/H)
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13.

13.1.

IN—DSTARARL—2 3y

IN—=TFGT AR —2a T, TAT 4 T RERIREOR#E T — 2 &1 82, 777 A MDY 4 R FERE R CONLE
IZH=57 L —b T 7 O TRIVTF — 2R BEEHLET,

TIT AT RTCRBEEINDDOIT TR, TV T 7T ANRE DT ANCRER T T AN L5, TV T 4
T RHBEIEA THEOE 7RI T — R DT —E BT ET,

TIT A NA R —9%F—R (mp_FragOperation.mode) MEHEE—R (GL_FRAGOP_MODE_GL_DMP) DEE[T,
=T FTANF R —a 3 13-1 OLBROFALERVET,

13-1. BEE—RTOD/IN—TST A RL—2av OB O RN

TLUTF AU v
> FLIFFRF B RFUULTFRE B FFRFREH A 7"0_317"2,‘;77
1 N RIEEE
A

\
IL—LnyI7 <«

3DS OffERE OpenGL ES 2.0 OfIARIZIX, /3—T7 T 7 A MANL —2a TITON DB LL T O I 72 HE R A E
£

=T ANRTAZTA X TITONET,

2 NVT YTV NEIRIE L TR 29 | glSampleCoverage () 1FFEESNTHERA,

T N7 7T AL OpenGL ES 1.1 F4 ORSRERTRHEL QO ET 03, ZOHIENE T2 =7 4 — A TITWET,

AT U NT ANMIRI T DFELZXRILW -, glStencil*Separate () IFEESNTWERA,

TV T AT TR A OHAE 7 (GT,_LOGIC OP) BN TAZENTEERA,

TV T 47D glBlendFunc* () T, OpenGL ES OHAETIET A AT 4 X — 2 a IR THZEDTER-T-
GL_SRC_ALPHA SATURATE ZERTHIEMNTEET,

TAPFV T EAS N EE A,

® G AL OpenGL ES 1.1 MY DALERTHRESN TWET,

TFILIPTARE

TNT 7T ANITZZTANDT VT FAEESRELZ LB L, 777 A MR O 7 B AR 20ONEHETH00%
RET DIERETT,

3DS D7 /L7 75 AL OpenGL ES 1.1 O 7 /L7 77 AME Y OMREZ > TWVET N, ZORIENT T TP 2= 4 —
LTIThNET,

13.1.1. FH1=D+—L

TNT 7T AND FHIL=T 53— D, LFOLONGFELET,
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FILIPTACDED - H

TNT 7T AMERRE AN T DIZIE, PAI2=7+—2AL(dmp FragOperation.enableAlphaTest)|Z

glUniformli () CGL_TRUE Za¥ELTLEEW, T 74/VhCId %) (GL_FALSE)

HEAE

BRI T2 =7+—2A(dmp_FragOperation.alphaTestFunc) il

HZEDTEHMEITIL, LT O 8 FELHVET,

£ 13-1. PILIPTAMDO LB Fi%

ICRESNCWET,

A==

glUniformli () CRELET,

AR==4

RET

B EfE

EERE

GL_NEVER JARTHA (T

L720Y)

GL_ALWAYS (7 74/V}H) T AT

GL_LESS ZRRMELY/ ST T EIH (alpha < reference)
GL_LEQUAL ZHRELL T 72513583 (alpha <= reference)
GL_EQUAL SHELEUITHILIEIE (alpha == reference)
GL_GEQUAL S IAELL F725(3 381 (alpha >= reference)
GL_GREATER ZIMELYRZIT L@ (alpha > reference)
GL_NOTEQUAL SR LHE LT HUTLEiE (alpha = reference)

SRIE

TNT 7T ANDSRIEITX T =7 4+—2A(dmp_ FragOperation.alphaRefValue)(Z
0.0 ~ 1.0 OHIPHIZZ 7 TS TE RSN ET,

£9, ZIREITERC

FORIZ, 7V T77 T ANCHERT 5T =7 4 —20—ETT,

£ 132 PIIPTAMNCHERTZFHIL=J4—L

glUniformlf () TRREL

FHI=D4—L =5

B EfE

dmp FragOperation.enableAlphaTest bool

TNT 7T ANDHE) BN taE S Do
GL _TRUE
GL_FALSE (7 74/VF)

dmp FragOperation.alphaRefValue float

TNT 7T ANCHE T2 BEEEET 5,
0.0 ~ 1.0
(F7411)0.0

dmp FragOperation.alphaTestFunc int

TNT 7T AND ST 1R E T D,
GL_NEVER
GL_ALWAYS (T 7A4/VH)

GL_LESS

GL LEQUAL

GL_EQUAL

GL_GEQUAL

GL_GREATER

GL_NOTEQUAL
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13.2. ATV LT RAE

ATV IVT AN, TTTADT AR JERE R TOPEIEI IS DAT Y N7 7 ONKES L Z L L, 757 A
MR D7 Bt A@IRSEDONEHT HOERE T HHEBETT,

3DS TlE, RVT L DFEEXFILIRV=8, glStencilFuncSeparate () & glStencilOpSeparate () (F3EES
NWTWEREA,

13.2.1. EAAE

AT VT AROAS B 5L OpenGL E[RIC T,

RTUVIVTADERh- ESh

AT VT ANDA S - BN OHIEIL, cap |2 GL_STENCIL TEST %L T glEnable () F72iX glDisable () %
FEOH 32 & TITWET, BUEOR EZ IS T5I21E, cap 2 GL_STENCIL TEST %L T glIsEnabled () MO
HLTLIEE, T T4V TIEAT U VT ANMIIENZ 725 TOET, IENZER ESNTOD A AT\ T 70
BERLTST A MDEANIITONER Ay T — BT PIZAT L2 7 7 REIEAHT HILTOR WS AT

NT ANIEZN R ESINTODHDOEL TSN E T, ATV I T AT TATANL, EHoL A% Ebhh— )
BRDONWTILOEE T, RO ZEITHVET A,

B A*%, BRiE. XD
AT UVTANE glStencilFunc () CHEINZR L, 2RE, ~A70 3 BRELLEITONVET,

a—F 13-1. gIStencilFunc() DSEH

void glStencilFunc (GLenum func, GLint ref, GLuint mask) ;

ref I CHEH T MREZBEECIRELE T, ZREIL, A7 LT AND HEIRHIZ R B L O EE L Tl
. 0 ~ 255(3DS DAT L3778 8 bit [EE THDHT-0) DHEIFAIZ /T 7ENET, T 74/L8TlE 0 MEASHh
7,

mask \IE~Ax o e ELET, HEEOSREE AT Ry 77 ONEICIE, v AR HEE Y NS TOMH
FRFE 200 ] UM &£ 9, 5 74V Tl 0xFRFFFFFFR (£ > s 1) 2ME S E T,

Func | ELZRELET, RETDIED TELEITIE, LLTFD 8 FENHVET,

£ 13-3. ATFUVIWTACNDO RS &

e E HEBRE
GL_NEVER FTANTHEN G TEELy)
GL_ALWAYS (7 7#/L}H) TR
GL_LESS SRUED Sy 7 7 DR FD/NSF AT (reference < stencil buffer)
GL_LEQUAL BIRED N7 7 DNFFLL F 725133838 (reference <= stencil buffer)
GL_EQUAL BWREN N7 7 ONEEZ LT IUEIEE (reference == stencil buffer)
GL_GEQUAL SRREN N7 7ONELL B2 515818 (reference >= stencil buffer)
GL_GREATER SN N7 7 ORIV K ZFHUIL#E (reference > stencil buffer)
GL_NOTEQUAL ZRRMEDR YT 7 DNELFELLRITIUTIEIH (reference != stencil buffer)
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3DS DS TOY S R=aTIV - FS5T49v I RAEKRER
TAMERA DXL
AT LY NTANTIE, BREEAT 2 NSy T 7 DHBHERTIZT Tl Bk 27 T AT ARDFERIZE ST AT v
Ry T PIZH U TEZ E DINIE LS EDHDN % glStencilop () THRETDHIENTEET,
3—F 13-2. glStencilOp() DEH
void glStencilOp (GLenum fail, GLenum zfail, GLenum zpass);
fail i3, ATV UNVTANDFERINT T T A RO ThHS TG EL, AT YNy T 7 ONEEEDINTE LSS
DOVERELET, HETHIEOTEHMEIZIX, LLTO 8 FlENHET,
£ 13-4 RFUVINYITFORBDEIL
HEE ATUVIIINYIFDORE
GL_KEEP (7 7#/VH) ZOFEEDOMETELEE A,
GL_ZERO 0 IZRRELET,
GL_REPLACE MEICE SRR ET,
GL_INCR 1 HNSE £, 265 ZHRDTLITHVER A,
GL_DECR LA SEET, 0 RIRDHZEITHVER A,
GL_INVERT By MRS ET,
GL_INCR WRAP 1 BENSEET, 255 DWW 0 12720 ET,
GI, DECR_WRAP 1 A SEET, 0 DKL 255 1272V FET,
2Fail 13T TATANCTI T A NEERISNIZLE, zpass 1IT T AT ANCT T/ A M@ LIZEE AT Vv
Ny 77 DNEREDINIEALTHONERELET, HETHIEDTELMEIL fail LT,
— —
13.3. TTRATAk

T T AT AN, 737“%%@%“7"%1@“&7—77“)@/%@74‘/WW ERTOIEIRDH DT T2y 7 7 DNELZ LKL, 7
FU AN RO T 0 A @SS BDOINEHTEO0ERE T AHEETT, ATy 77 Thilk~7=ko12, 72
71}0)7&%5‘%’6%7/\/»/\‘)770}W@%Eftéﬁé_&%f‘%i@‘o

13.3.1. EAAZE

T AT ANOAE 5 1E1E OpenGL E[RIC T,

TIRTACDER S

T T AT ANDE R WO HIHNL, cap IZ GL_DEPTH TEST %L T glEnable () F7/2I% glDisable () ZMEUMH
FTETITWET, BUEORELZTIFT 5121, cap IC GL_DEPTH_TEST %L C glIsEnabled () ZFFUNMHL T
SV, TIHNNTIET AT ANTED 2> TCONET, EINCRESNTVDIEE . T 7T ANY T 7OERSLT T A
DEEANIATONET A T — LNy T 7T T ANy 77 BEEMTONTORWIGE | 7 7 A7 ANTIN IR ESIT
WALDOLL TSI E T, T T AT ANAT VLT ANT, EHLLLHER - EH0o0—FREHONThOLETH,
BEDOZEITHVER A,
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5 P~
e 1EIE glDepthFunc () TRRELET,
—F 13-3. gIDepthFunc() 0)E&H
void glDepthFunc (GLenum func) ;
Func \ICRETHZEOTELHEITIE, LT O 8 FEENHVET,
% 13-5. TTRATRAMD LB B %
el HEAR
GIL, NEVER FARTEA (T THEBE LRV
GL_ALWAYS IR T
GL_LESS(T 74/Vh) T T AEN T 7 ONELD/NSIT LS (fragment depth < depth buffer)
GL_LEQUAL T T AMEN YT 7 DAL T 725135818 (fragment depth <= depth buffer)
GL_EQUAL T T AEN Ny T 7 DN LFE LT ITIES (fragment depth == depth buffer)
GL_GEQUAL T T ZED N T 7 ORNELL BB 3@ (fragment depth >= depth buffer)
GL_GREATER T T AEN T 7 ONEID K EFIEEIE (fragment depth > depth buffer)
GL_NOTEQUAL T T AEN ST 7 DN EFELL AT AU (ragment depth != depth buffer)
R DOFE R 757 AV MREHIENDLXTT T AN 77 IZEGIEHVER Ay 757 A NREIBRTHEXTT Ay
T ORNRNTFTTANDT FAET LEZEEENET,
—
134. TLoT45
TV T A TR TITTANNDEFOIT— (V—ANT—) T T T A NNDT A R EFE R COEREICH DT L — DRy T 7
DHT— (FTAATAIAL AL NT—) R T DHERE T, TV T AL T ORERIE, 77T A DFFONT—L L TRDT
e RZESNET,
134.1. ERAAE
TV T 7 O A JTIEE OpenGL ERILTT,
TLoT127 DEZh R
TV T 4T O WS OHIENL, cap I GL_BLEND ###L T glEnable () $£72/% glDisable () ZFFOHTZ
ETITWET, BUEOR ELZ TG 5121, cap I GL_BLEND #{LC glIsEnabled () ZFFUNMHLTLESW, 7
TANMNTIET Vo T TN > TOET, NI ESNTODIEA ., 7L T 17 1M ThivEd A,
T — LN TP T =\ 7 7 SBEEAT HILTORWGE S | F2i3 %R T omBE BT N2> TCVDgGE, 7L
T AT I EIHGR ESNTWAL O LU TALES N E T,
TLoTAo T DHER (BRAER)
TITANDFFAONT— (V) —=AHT—) TV =T 7 DIT— (FAART AR —ar T —) e EDINTE RS D)
¥, glBlendEquation () F£72I% glBlendEquationSeparate () CHETIIENTEXET,
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O—FK 13-4. gIBlendEquation*() 0 5E &

void glBlendEquation (GLenum mode) ;
void glBlendEquationSeparate (GLenum modeRGB, GLenum modeAlpha) ;

glBlendEquation () 1%, mode T RGB e T V7 7 Dt ARELLED TRETDIENTEET,

glBlendEquationSeparate () I%, modeRGB T RGB /3D, modeAlpha TT N7 7oy Ot R EMBNIERE
FTHIENTEEY, TNENTRE T DIETIET, LT D 5 HEIPHVET,

F 13-6. TLo T T DEHER

BEE RGB X% FILITRS
) R=Rs * Sr+ Rd * Dr
GL_FUNC_ADD(F 74/Vh) G =Gs * Sg + Gd * Dg A =As * Sa+ Ad * Da

B =Bs * Sb + Bd * Db

R =Rs * Sr - Rd * Dr
GL_FUNC_SUBTRACT G =Gs *Sg - Gd * Dg A =As * Sa—-Ad * Da
B =Bs * Sb — Bd * Db

R =Rd * Sr - Rs * Dr
GL_FUNC REVERSE SUBTRACT G =Gd *Sg—-Gs * Dg A =Ad * Sa— As * Da
B=Bd * Sb - Bs * Db

R = min( Rs, Rd )
GL_MIN G =min( Gs, Gd ) A =min( As, Ad)
B = min( Bs, Bd )

R = max(Rs, Rd )
GL_MAX G = max( Gs, Gd ) A = max( As, Ad)
B = max(Bs, Bd)

Rs, Gs, Bs, As : YV —ANT—DER Sy

Rd, Gd, Bd, Ad : T A AT 4 F—ar BT — DSy
Sr, Sg, Sb, Sa Y —ADEALE

Dr, Dg, Db, Da : T4 AT 4 F—ar DEAMMEE

OpenGL ES 2.0 TIIHEEAIREL72> TV VS GL_LOGIC_ OP IZIIXEL TV ER A,

Y—RETART1HR—2aV DEHFRE
= ARET AART 4 X =2 AT EN D EAREIE glBlendFunc () F7-21% glBlendFuncSeparate () CTiX/ET
HIEINTEET,

3—F 13-5. glBlendFunc*() O E#

void glBlendFunc (GLenum sfactor, GLenum dfactor);
void glBlendFuncSeparate (GLenum srcRGB, GLenum dstRGB, GLenum srcAlpha,
GLenum dstAlpha) ;

glBlendFunc () 1%, sfactor & dfactor T/ —ALTAAT AR —1ay DEMEBEFLO CTRIETHIENTESE
3, glBlendFuncSeparate () 1&. sreRGB L srcAlpha T/ —AD RGB K ET VT 7Rk 5y D E MR
dstRGB & dstAlpha TTAARTAF—3a® RGB LT V7 75 O BRI ERNR ETAHENTEET,
TNEIUCRE T HEIFIE T, LT 15 FEAHVET,
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£ 13-1. Y—RETAARATAR =23V DEHZRE

B5elE HI—DEHRE FILI7DEHZRE
(Sr, Sg, Sb) or (Dr, Dg, Db) Sa or Da

GL_ZERO(T 7A/V]) dstRGB, dstAlpha) (0, 0,0 0
GL_ONE (T 74V} srcRGB, srcAlpha) 1,15, 1

GL_SRC_COLOR (Rs, Gs, Bs) As

GL_ONE MINUS SRC_COLOR (1,1, D = (Rs, Gs, Bs) 1-As
GL_DST_COLOR (Rd, Gd, Bd) Ad

GL_ONE MINUS_ DST COLOR (1,1, 1) - (Rd, Gd, Bd) 1-Ad

GL_SRC ALPHA (As, As, As) As

GL_ONE MINUS SRC_ALPHA (1, 1, 1) = (As, As, As) 1-As

GL_DST ALPHA (Ad, Ad, Ad) Ad

GL_ONE MINUS_ DST ALPHA (1, 1, 1) - (Ad, Ad, Ad) 1-Ad
GL_CONSTANT COLOR (Re, Ge, Be) Ac

GL_ONE MINUS CONSTANT COLOR (1, 1, D = (Re, Ge, Be) 1-Ac
GL_CONSTANT ALPHA (Ac, Ac, Ac) Ac

GL_ONE_MINUS CONSTANT ALPHA (1,1, 1) = (Ac, Ac, Ac) 1-Ac
GL_SRC_ALPHA SATURATE (£, 0 1

Rs, Gs, Bs, As : Y/ —ANT—

Rd, Gd, Bd, Ad : TAAT A F—>ar BT—
Re, Ge, Be, Ac : BB T—

f=min(As, 1 - Ad)

3DS TIE, TAAT A —3aZh GL_SRC_ALPHA SATURATE Ak ETDHIENTEET,

EBhS—
EHHT—1% glBlendColor () THETAHIENTEET,

3—F 13-6. gIBlendColor)) D EH

void glBlendColor (GLclampf red, GLclampf green, GLclampf blue, GLclampf alpha);

red., green, blue, alpha T RGB ETNT 7 DHE I EFRELET, FaoEIL 0.0 ~ 1.0 DIFEV NI ETHIEL
£, T 7 A/ TIE, 9T 0.0(0.0, 0.0, 0.0, 0.0) IZFRESHTUVVET,

135. SRERE

B EIL, 7T ANDAT—E T — 2Ny T 7 DAT—IZH LT /=T FT A AR —a ORZICEAEN
%, ER O EREHE 2 TOMAE CJ, BRI ORE R, VA RUEER COT T A MO I T D7 L — b3y
TAICEEAENET,
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135.1. EAAE

SR ERYE B OO 711 OpenGL ES 1.1 LRIL T,

REREDOEZ -

FREE R OGN OB, cap |2 GL_COLOR LOGIC 0P LT glEnable () %£72i% glDisable () ZIFW
I ZETITWET, BIFEOREEZIET DI, cap |2 GI_COLOR LOGIC_ 0P %L T glIsEnabled () ZFEUH
L&, T 74V N CIERa BRI AT ) e > QO E T, BECERE
T =Ny T P IUIT T A NDAFT—INEZAENET, WEHAZAENIRET DL, TV T4 T3 ER LD E

D

WHEAE

SNTODHE . M E I ThIEE AN,

TITANNDNT— (S —=R) T — BT 7 DHT— (T AAT 4 F—aY) EEDINGHENHEE T DD00E,
glLogicOp () THRELET, BIEOKEZ TG HIZIX. pname |2 GL_LOGIC OP_ MODE %L T
glGetIntegerv () ZFFOMHLTEEW, 774V TIiE GL_COPY B3R ESNTNET,

3—F 13-7. glLogicOp() D E#H

void glLogicOp (GLenum opcode) ;

opcode \ZIF, RGB &7 V7 7 DA RSN HEHE ka2 L THRELET,

#= 13-8. MBREOEHE G E

el REF* C R4/ THRE
GL_CLEAR 0 0
GL AND s /A d s & d
GL_AND_ REVERSE s A —d s & ~d
GL_COPY (7 7#/Vh) E s
GL_AND_ INVERTED —s Ad ~s & d
GL_NOOP d d
GL_XOR s xor d s ~d
GL OR sVd s | d
GL_NOR —(sVd ~(s | 4d)
GL_EQUIV — (s xor d) ~(s ~ d)
GL_INVERT —d ~d
GL OR REVERSE sV —d s | ~d
GL_COPY INVERTED —s ~5
GL OR INVERTED —sVd ~s | d
GL_NAND —(GAd ~(s & d)
GL_SET all 1 pow (2, n) -1
n i3RI TOE Y ML
EXREHRASH 197 / 220




3DS 3DS A4S SIT =TI - FS5T499 AE KRR

13.6. ZL—L/I\VITFPDIRY

IR=TFGTANF R —va TITbb, 7L —b3y 7 7 ~DH7— (RGBA) | A7V b TS ADEZARIIKRILT
AR LT HEATITEMTEET, TNE4L, glColorMask (). glStencilMask (). glDepthMask () TRETHIE
PTEET,

O—FK 13-8. JL—LN\YIFDIRASTU T EH

void glColorMask (GLboolean red, GLboolean green, GLboolean blue,
GLboolean alpha) ;

void glStencilMask (GLuint mask) ;

void glDepthMask (GLboolean flag);

N7 —0 RGBA 453 ZLET 7 AR LTI, HFEIALEFF A5 (GL_TRUE) 2>, #FFAIL72VN(GL_FALSE) &1 E 7
HTENTEET, 774V THE, EBbE GL_TRUE BSRESILTWET,

AT UKL T, AT UV DR AT Tl BT HIENTEET, ZOVAR U T HIT, ATV VIV T ARD~ A
XU MBI LT3R E T, T 74V Tld 0xFFFFFFFE (&Y RS 1) AR ESHTWET,
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14.

14.1.

IJL—LNYIT7ARL— 3>

TL—bN\y T 7 AR —ar Tl 7L — ARy T 7 ICR T DRt A Fr, A —7aE OB ThivET,
3DS Tl FHEL TWBEEREN UL FOIH ICHIFRS T ET,

® glDrawBuffer () [LEHESNTWERA,

® glReadBuffer () IFFEEINTWOEEA,

® glDrawPixels () [ZEHESNTVERA,

® glReadPixels () IIHT— v 77, T ANV T 7 AT LI NANyT7ONEERETHIENTEET,
® glCopyPixels () IEEHESINTWERA,

® glPixelStore* () ITFEEINTVERA,

J—FESIL

TL— Ly 7 ICBEMAT OV TNDL U H =Ry T 7 (T =T 7 T T AN T 7 ATV NNy T 7) DN %
glReadPixels () CTAEVNZHIALZEMTEET, TTANY T 7 EAT UV NAN T 7 ONEEEE T 4+ —~ v N TH
DiATeZEHTEET,

3—R 14-1. glReadPixels() D EZH

void glReadPixels (GLint x, GLint y, GLsizei width, GLsizei height,

GLenum format, GLenum type, void* pixels);

x &y IZITIRVIATEE DM R (2 F) FERR AR ELE T, width & height \FMEEMOME LSS EL £
o INBDEICAEEEE T DL GL_INVALID VALUE TI7—REMSNET, (x+ wideh) N ¥ —/\y 77 Dligz
AL, F2L (p+ height) NV B —30 7 7 DRELBA DI MBI A R E LI 61
GL_INVALID OPERATION T7—AMEiVET,

Fformat & type DIMAEDLHET, BVALAA—T DT+ —<y MfEETHIENTEET,

z 14-1. MYRAABRFITIEE T 5 LD TESTH—IVE

format type TIH—=vk By
GL _UNSIGNED BYTE RGBAS8 32
GL_RGBA GL_UNSIGNED SHORT 4 4 4 4 RGBA4 16
GL_UNSIGNED SHORT 5 5 5 1 RGBA5551 16
GL_UNSIGNED BYTE RGBS 24
GL_RGB
GL UNSIGNED SHORT 5 6 5 RGB565 16
GL_UNSIGNED BYTE BGRAS 32
GL_BGRA GL_UNSIGNED SHORT 4 4 4 4 BGRA4 16
GL UNSIGNED SHORT 5 5 5 1 BGRA5551 16
GL_LUMINANCE ALPHA GL _UNSIGNED BYTE LAS 16
GL_LUMINANCE GL_UNSIGNED BYTE L8 8
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GL_ALPHA GL_UNSIGNED BYTE A8 8
GL_UNSIGNED INT Depth 32
GL_UNSIGNED INT24 DMP Depth 24
GL_DEPTH_COMPONENT
GL_UNSIGNED SHORT Depth 16
GL_UNSIGNED BYTE Depth 8
GL_STENCIL_INDEX GL_UNSIGNED BYTE Stencil 8
GL_DEPTH24 STENCILS EXT |GI_UNSIGNED INT Depth + Stencil 32
ERTRUESDOLS OGO ELTZH A1 GL_INVALID _ENUM =7 — ARSI ET,
pixels \ITEIAATEAA— N ESNIZT7 4 —<y TSN ET,
HT— T FPBEANTZA AT =T 7 4 —<y NS, BB T —Z DA M —4 —% OpenGL #EHiLE
2o TUWVET,
T T AR T FDPLANIZA A= HN =T 74—y NCHSNET D, B 78T — XX FALE Y M DIEIZIE OV E
T, BIZIE, 24 B RO T 4 —<y NCEVIAATZ G AL, TAL 8 B h, 47 8 E'wh, EAL 8 B hDJEIZAEVIZHMHSIL
7
ATV NS T T NERIANTEAA—=DITV =T 7k —<y NTHAIESIL, 1 2SR 1 EZ B SRHEL TOET,
T T AN T 7 ATV N T 7SR ET A —~< N CRIAATEAA—VB) =T 7 — <y TSN ET 0, 7'
T —BE FALE Y RDIEICIE Y, 77 2ED FAL 8 b, HL 8 B b, ENL 8 Evh AT /VED 8 B hDJEIZ
ARSI IVET,
T =R T PIIHT— "y 7 7N B TORWRE | 7L — 2\ 7 7 ICB# T 5 =T — N R AE LS 81T
GL_INVALID FRAMEBUFFER OPERATION T-J—NERINET, A7 TUNT—HEAE) DMHERICIILIZIG AT
GL_OUT_OF MEMORY T7—MWAERSNET,
142. aF—Eo7+tJL
glCopyPixels () IZEBDAFNDTL—L Ry T 7 ~DA — (2R L TWOERE A,
glCopyTexImage2D () X° glCopyTexSubImage2D () ZMNHTIETHT— N\ T77ONEFET VAT ¥Ilat’—
FTHIENTEET, FELILIT.5.1. AT— o7 7bDat’— 2SR TTZEN,
14.3. TORF¥LIFULT
TIAF ¥ oL B =7 7L T — Ay 7 7 IC T A2 8N TEET, FELUL7.6. LU F —H—F v bh~DT 7
AF ¥ DIFE | BB TTZEN,
»
144. JL—LINYIDF7DIO)T

OpenGL Tl& glClear () IZLD7L—2 Ry 77 (BEHT N TWDEFE Y 7 7) DIV TP —TFT AN AF T
VRIS EBEL 9703, 3DS TlET T 7 w7 ABRD RA T T A AN E N TUNVRNWZDIC B EZ T A,

T — bRy T ICBEMITAZEDTEAL X — T 7%, 13.3.1. L X — o7 7O NTHHD I, HT— 3y
T7 (TR EN AT DR T 7 ROT IAF Yo &Gie) bT T AN T 7 AT YRy T 7D 3 DT, AT VI AN
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T—IIFHEL TV ERE A,

Ny 77DIIVTIL, glClear () OBIEUIZZVT T30 T7 7IZ T Y MR EL TR T ZETIrhbivET,

O—F 14-2. glClear() D EH

void glClear (GLbitfield mask) ;

mask \THEETDE Y7 4 — /A RIZiE, L FObONSRIRUES, HEDO Ny 772 FRFICZV 7 7255813 Evh71—
VR ORI AR E L TUTZEWY,

% 14-2. YT T2/ 9770DIEE

mask YUTENBHI\YI7
GL_COLOR BUFFER BIT NT7—= T 7
GL_DEPTH BUFFER BIT T AN T 7

FLL L Rl HE L 7
G1, STENCIL BUFFER BIT ;gz//w\/770 GL_DEPTH BUFFER_BIT &RKFHZHEELRITILIZRY

3DS DAT LI NNy T 7T T ANy T 7 A LT3y 7 7 (GL_DEPTH24_STENCILS_EXT) Db, A7 I bsSy
77 DREIIVTIHILTTEEE A

144.1. 2)7Hh5—

T =777 VT T OBMMEMENDSNT—% glClearColor () THRETHILNTEET,

a—K 14-3. JY7H5—DiEE
void glClearColor (GLclampf red, GLclampf green, GLclampf blue, GLclampf alpha);

BESNTZHIT—DFKTNE 0.0 ~ 1.0 OFPHIZI T TINET, T 74T, o ED 0.0 RERESNTOET,

1442. V7 TTR

T I AN T e )T S OB RS NST T A% glClearDepthf () THRETHIENTEET,

O—F 14-4. YY7TITRADIEE
void glClearDepthf (GLclampf depth) ;

FRESHMEIZ 0.0 ~ 1.0 DI/ 7 7ENET, T 740 TIE 1.0 RRESHTWET,

1443. JUFZ AT

ATV NNy T 7 VT T BB SN A% glClearStencil () THRETAIENTEET,

O—F 14-5. JYFRATUVILDIRE
void glClearStencil (GLint s);

IITAER S 2% 0 ~ 255 ORI THRELET, 7 74/VRTIE 0 BRRESHLTVET,
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15. ZD1th

15.1. glFinish() & glFlush()

3DS Ci, glFinish () & glFlush () (Z#EWI72<, EBoY glFlush () ZMFONHLIEEEZOLEEITVET,
3—F 15-1. glFinish(). glFlush() O &%

void glFinish (void) ;
void glFlush (void) ;

15.2. OpenGL ES &M5&(

1ZEAE DREEBIZUT OpenGL ES DOfEARE[FIC T3, —HOMEERLBIFITITFTIES TR b LIIHERE D HI R
SN TNWDREDBENRHYET,

= 15-1. BREC LDIEE R

Hge HER

GL_ALPHA TEST TNT 7T ANDREN T TR =T+ — 2L ET,

GL CLIP PLANEi 2V T ORI TR =T 3 — e AL ET,

GL_DITHER TPV TG L TOVER A
TH T ORENIL T L= T — D& AL ET, 74 7RI RN

GL,_FOG DFERETIERL VAV RU PR TOT T AEE ALY BT —
TN TRELET,

GL INDEX LOGIC OP AT I AN T —IFIRIEL T ERE A,

TAT AT ORIEICIE TR 2=7 = D2 LET, 3DS DTAT 4
GL_LIGHTING I ETIT AN TN ET,

GL_POLYGON OFESET FILL AV A 72y OFIENIIEL GL_POLYGON OFFSET FILL D73t
GL_POLYGON OFFSET_LINE TEUCuvgd — — =

GL POLYGON OFFSET POINT

GL_SAMPLE COVERAGE USSP b
GL_SAMPLE ALPHA TO COVERAGE SATFLTY TG TCOEE A,

GL_SCISSOR TEST =T ANITAZTA ROV T T AL L TETSNET,
cL_TEXTURE 2D FUAF ¥ 2=y ORI PRI =7 4 — D E A LT,

GL_TEXTURE CUBE MAP

& 15-2. ¥ LDBER

B HER

x—4~RHE

glBufferData () usage \ZIX GL_STATIC DRAW DA NIEEFTRE T,
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glCompileShader () FIESHTOET A,
glCreateProgram() Y — R AT JREIIAT LT 4 22 (13 bit) 2 fE AL E9,
glCreateShader () A=A BN ar AV E/4 N e VA By e 43 b (A E N = S
GL POINTS,GL LINES,GL LINE STRIP,GL LINE LOOP (ZIIxfitl
EEpseati e (A SOEE L RATHBEOT AT ORBICIT A AR = =S BT DL
glGetProgramInfoLog () FEREINTWEH A,
glGetShaderInfoLog () FAEXNTWOER A,
glGetShaderSource () FIEINTWET AL
Q(j)lGetShaderPrecisionFormat A T A,
glLineWidth () FIEINTWERA,
glReleaseShaderCompiler () | EBEEINTHFETA,

binaryformat \Z1% GL_PLATFORM BINARY DMP DAMEEFIHET

glShaderBinary ()
glShaderSource () FHEEINTWER A,
glvalidateProgram () FEOVH L THBIThvER A

glVertexAttribPointer ()

type |\Z GL_FIXED, GI, UNSIGNED SHORT Z#fRETAHIENTEEE A,
T —HRALZL, type B GL_FLOAT DLX(T 4 Byte, GL_SHORT D&
I% 2 Byte DT T4 ANl TORIFIUTRVER A, 51T EICLDIER
b xR L TER A,

Ea—R—FEEE

glviewport () x, y ICRADEEIEETHIENTEERA,
THOARFvEE
glActiveTexture () GL TEXTURE3 ZfRETDETT—ZARMLET,

glCompressedTexImage2D ()

MREESIL 2 DNEFE (16 ~ 1024) THRELRTIIRDEE A,

?lCompressedTexSubImageZD( EAEXIL TV ER A,
glGenerateMipmap () FREINTWEH A,
glTexImagelD () ZRT =T N Ou—RNEALET, 1 IRTTT 7 AT HIUTHIEL TOEE
glTexSubImagelD () Ao
glTexImage2D() MEEEEE 2 DREF(8 ~ 1024) TIHRELZTIUTRVER A
glTexSubImage2D () FAEXN TWOER A,
Lo FE—1\y o7&
AT I IANT—INEHIEL TV ER Ay AT VLN T 73T T ANy
glClear () T 7 ERBHIIUT T HMENRHDES, P —T AE~ AT T ALEL D
T EE A
glCopyPixels () FEREINTWEH A,
glDrawBuffer () FAEXN TWOER A,
glDrawPixels () FIEINTWET A,
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AT Y NS T 7 INT T AR T 7 LA LTI ATV T 7D

glFramebufferRenderbuffer( | 4.5 3 Ncit GL DEPTH STENCIL ATTACHMENT Z&7EL721FHiE

) REH A,

glFramebufferTexture2D () THF AN L TCNDDIIHT— D BT,
glPixelStorei () FIEINTWET A,

glReadBuffer () FHEINTWER A,

[+
<
FBETFRER 7 A —~ VI BHIREN TOET, AT o772+ 52

glRenderbufferStorage () LINTEDH T4+ —~vMNE GL_DEPTH24 STENCIL8 EXT DH T,

glSampleCoverage () FEEINTWEREA,

glStencilFuncSeparate () .
glStencilOpSeparate () FEINTWERA,
glStencilMaskSeparate ()

TLoTF1oJBEE
glBlendEquation () OpenGL ES 2.0 TIXHFEFTREL 2> TV VD GL_LOGIC_ OP IZITAFEL TV
glBlendEquationSeparate () | FHA,
glBlendFunc () TAAT A F—a %L Th GL_SRC_ALPHA SATURATE #fRETAHIL
glBlendFuncSeparate () WTEET, T B

TNt

glFinish () glFlush () &RICABEITOET,
glFlush () glFinish () EDOMITAEOENTHYEE A,
glHint () FREINTOER A,
glPolygonOffset () factor DEREITMHINET,

15.3. I\ IPFHOEADINIF—I U AWMER*

NT—=RT 7 T T AN T 7 AT Ny T 7 DTN EF A LRWEAIL, %3y 7 7 OREREE P RAVIC RN
L CABERPLZ ST 2N TEET, 727210, 3DS DF T ANy T 7 AT UL )Ly T PIEE— DNy 7 72 ffi 457
W, T T AR T 7 EIAIAT VN R T 7 OELLNIT 7 RAT AR EILH T 7 BATHREELF /T 4—
TR ET,

KN T FNZT T RATHEMFIILL T O Lo TWET, BEKe T 78 AN A LRI, LT OSERALLAR N
JOTEEL TLIEEN,

15.3.1. hS5—/\yIT7 ~D Write 7R

glColorMask () IZEVWTINDALST DS GL TRUE ISR ESIN QWD EIXT 7 AR RAELET,

15.3.2. A5—/\WI7~AD Read 71X

HT—Ry T 7~ Write 77 EAPFEAEL, DOLL FORMOWT N ERMTIZL CWDIEA X T 7 BARRELET,

® GL BLEND 2% glEnable () ICXo THMIRESIL TS,
® glColorMask () IZEBREEMN, TXNTOMITITH L TRILER BT/ TR,

Eun==e

® GL COLOR_LOGIC_OP %% glEnable () I[ZEoTHMNIRESIL TN,
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15.3.3. TTR/I\YT7~D Write 7V X
GL_DEPTH TEST %’ glEnable () IZEo THBNIREESAL TS, 23D glDepthMask () IZ GL TRUE D3i%EIIL
TV \%)iz%/a\li?’ﬁﬂzxﬁi%ébiﬁ'o
15.34. TTR/INYITP~D Read 7U+EX
GL_DEPTH_TEST %* glEnable () (&> THMIRESILV TN DB EITT 7 AN ELET,
15.3.5. ATV ILINYTPAD Write 7O R
GL_STENCIL_TEST 7% glEnable () IZ&> THMICEESINL TS, > glStencilMask () TOVAFIZHE
20 vaxu\%é\li77tm‘i%éibi%
15.3.6. ATV IVINYITFZAD Read 7UEX
GL_STENCIL TEST 4 glEnable () ICEZo THICRESN TWDLEITT 7B AR AELET,
15.4. CPU I\T+—I RO HESH

UTFORICERLTT 7V — a2 R 58T BN W L3 2560300 ET,

® 0 K ELDIEMY =—H T/ T T5V 7L TERLTLIESW, BEDY =—4 T TTEI LT 1 D0
A NRAFVELTAERTHIENTEET, VLT VoI N UIVIRZ DB, Bleby = — A F YD
SV AWV E S b aAVE V4 LI I VE S A o R INUNZ74<V I Rt 7 mANE S 4 N S E = S WrpihY B T S
TRVET,

® glGetUniformLocation () CHELI-a=T+—b0ul— 9 lE2T 7V — a0 TIREL, R UAE AL
TLIEEW, B —vafElE glLinkProgram () OFFONHLZIZRESIL, BE glLinkProgram () ZFEOMH
TETERINDIEETHVETA,

O IFUNHENLT LXK EIa~ U REA K 5 nngxSplitDrawCmdlist () ZARERZAIL T THEOH SN TS
723, B2 1E, nngxTransferRenderImage () MO T EBBAN TREa<  RBERSIET O T, EH
#%IZ nngxSplitDrawCmdlist () ZFFOMH T OITEERa~ U RAAER T HZEITRVET,

® THA B @AY = — 2Tk L EEITE, 220 ~KTERAY 7 7 2L TLIESW, THAAY 7 72 LR GE 1T
CPU %3 3D v Ry 7 7IZIHA T —#ZE L CW<7ed, [ERAYy 7 72 T 2581~ T CPU TOALHE
NELIIEMLET,

® K E DI AR ETRILT VAT ¥R RNy 7 7R U 55513, T7AF vaL 7 a RERAT —
r=aL 7o a AL TLIES D, TI7ATF XY DONARRTART VADREL —FEL TITHZE T, B OO L=
NERDTZENTEET,

® (UL —FF TVl e R BT 4 — AORETERITTAL AL, Ry = —F 4T VeI N T 2y T SHT
BEOT 0T F 0TV NIRIR DA =T — LOREERLTRE, TR FLF T V=M GV TEITT5)
D1 DDT AT TLE T Ve N TCERD =T 4 — LD ETVREZ EATO LB NRLR DG G0NV ET, &
L, 2=T 4 —LDMENT 0T T LA T VeI T EIRFESIN TSI T,

® LR T —T N DA TV NISHEIZHIBR - A AT O TZSW Y, ZHUE, glTexImagelD () THRT7T—7
NOTFT—ERa—REnbe, ZRT—TNO4T V2 ORI NN R =T NER 7 4 —~ v b~ DN T
5129 7TY,
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15.5. THR/\WI7DERAICDLNT

15.6.

TESEAR Y77 &2 ALIESA X GPU OV ANE AT FA L NH R T — e —RLET R, ALV AL CPU
BIERAL T I AT VA TEHAT L ADW ORZ 2TV, TXTOEAT —H% 24 ©y hOFRE/ ML o2

L THHa~<r RN 7 7ICEEDIAR E T, ZOMELT CPU (2> TELLAMME W EIZ, GPU OU A AR ALERL A~
FTANCLDLT —H—ROBIFELILTLTLENET, Fio, JORERa~v I Ry 77O AP ELRDET, THR

T —HEaw RNy TP ICEEDIATG A TN TOERT — I xyzw O 4 IR —R b X 24 By MNEB/ NE I
HSNFETOT, R X TERBIEE X 12 SA DY AXPUELIRVET,

TERANY T 7% VRAM IR E LTS A1, AU AR (T A AAED) ICEREE LTS A IS S Tl I 2 283 T
F9, VRAM LA ABVOMT THRUE L7235 6 OIE I, A AEVIZELE LI G OB E LR TT,

155.1. THR7ZLADT—32ER

THAT VAL, BROTARBME &G ATEREROELSE L TIERT — 22 E T 52— =T K7L AL 1 DDIE
SRIBPEDORSNEL CIHA T —F&RE T DMSLT L AD 2 FEOT — A HVET,

THAEANY T 7 &l E THAT LATMNL T LA LOb AL Z =Y —T RT LA N TR T — S & i AT gh R
NELRVET, THMR T —FZDFEADAERER] B KT, Z0OHEIATONATEHE Y = —F RTAZTA R0 E OALHLR
IZEVREMESNAZENE VD TT R, HEANY T 7 &AL AENIEEL TOAEAIL. T —F DAL LR BT 5
ZETT IR AAMEROTIEN TELHTD | fEREL B EERILICE R CEDH A BHVET,

KB/I\VI7FDEBE7ZFLAORG

15.7.

TOAF AT D= RN T 7 AT V2T Vo H =Ny T 7 AT V= NDEFT D= I DT D IR SILTND
T RO T NV ARG T HZENTEET,

PG LT RUVRIZT T, GPU BEHET 7B AEITHIKDO T RLUATT, RIARPER T L2’ —f@kO 7 N 2% H
BFHZLITTEER A,

a—K 15-2. K@/ \VIFPDEETFZFLAORE

void glGetTexParameteriv (GLenum target, GLenum pname, GLint* params) ;
void glGetBufferParameteriv (GLenum target, GLenum pname, GLint* params) ;

void glGetRenderbufferParameteriv (GLenum target, GLenum pname, GLint* params) ;
TUIAF X DT KL AL, glGetTexParameteriv () D pname |Z GL_TEXTURE DATA ADDR_DMP A fHEL TH-W
H ZE TR T 2L TEET,
HRE Y T77DTRL A, glGetBuf ferParameteriv () ¢ pname |2 GL_BUFFER_DATA ADDR_DMP ZEEL T
RPN ZE TG T H2EnTEET,
LB =Ry 7 DT RLAL, glGetRenderbufferParameteriv () @ pname |Z

GL_RENDERBUFFER_DATA_ADDR_DMP ZFREL CH-OM T ZE TS T HILNTEET,

HBDOREEIT, pname \IZIEITHICL > TEEE EREWRARGTHIENTEET, BUFTHILDOTEDHEHITONT
I BT 7L R B LTS,

EET—40O0—FH (X

GPU 3, TEE N T 70T IV AF v, A~ Ry 7 7InbT —Zan—R 45L&, n—REALO/ A A ROV TR
LET,
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15.7.1. THR/\YD7

TEHSRAY Ty 7 ADA NI ST, THR ST 70 —R BN O/ SA M A XNE L L ET,

glDrawElements () DEFE . AT vIATLANE 16 HHEA Co—RESNIERA LT v I A% Y —hL, Y —h&ike
TERA T YV ADNRIZTER T VADDT —#an—RLET, 20L& HRAV T v/ AR EE T 55 G XHAT L ADD
T =L TRt SIET,

glEnableVertexAttribArray () CTHZhE RS> TWATE M BIEIEIISIL COBTEE T LAMST —Han—RK95&
X, glVertexAttribPointer () TIHRESNERIZEY, RIANBA L Z—V—TRT LA (EHOTEAEMLEE 1 D
ICEEDTTEET L A) DR —R THLEHW LI A IIA L 7 —)—T RT VAR TR O TR SR EE oD Tr—R
LET,

THRTLAPOERLTT — 2 &2 —NT5561%, &K 256 /SA DS — ARG L LB TOIVET, 256 AR T2
G IEI T ERY > TS, fiEDT —Fan—RLET, Nk 7 —22n—R 32556 Th, KIETH 16 /(R
AL CT =2 MF S ET,

glDrawArrays () OEATX, 0 OB TIERSNIZA L T VI AT VAT AT 555 LRGSO MEEA{ TV ET,

15.7.2. TORF ¥

TIAF ¥ D7+ —<yMNIEo>T, B—RBELALONA M AZXPNENLET, FRROBEHRIT, T7AF ¥F vy =lley M7
12 VRAM MOEEIESNBBED SA M AT,

& 15-3. TORFYIA—yheO—FEG ORI

format type NG ALX

GL_UNSIGNED BYTE 128

GL_RGBA

GL RGBA NATIVE DMP GL_UNSIGNED SHORT 5 5 5 1 64
GL_UNSIGNED SHORT 4 4 4 4 64

GL RGE GL_UNSIGNED BYTE 96

GL_RGB_NATIVE_DMP GL_UNSIGNED SHORT 5 6 5 64

64

GL_LUMINANCE ALPHA CL_UNSIGNED BYTE

GL_LUMINANCE ALPHA NATIVE DMP G1, UNSIGNED BYTE 4 4 DMP 39

GL_ LUMINANCE GL_UNSIGNED BYTE 32

L _LUMINANCE NATIVE DMP

GL_LU CE_ - GL_UNSIGNED 4BITS DMP 16

32

GL_ALPHA GL_UNSIGNED BYTE

GL_ALPHA_NATIVE_DMP GL_UNSIGNED 4BITS DMP 16

GL HILO8 DMP

GL_HILO8 DMP NATIVE DMP GL_UNSIGNED_BYTE 64

GL_ETC1 RGB8 NATIVE DMP - 128

GL ETCl ALPHA RGB8 A4 NATIVE DMP - 32
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15.7.3. AR\ D7
v RNy T 7T 128 ASA MBI Tr—RENET,

15.8. BEDE V2 NIZTOvHORD /A4 X hiEEh S

3DS DT —L Ry T 7 TIE BV BT —HIT7 0y s T RVREMEIND, AXA BV BVE | Taysbd 57 my 7 AL
TSN TWET, Fo, 7L— 2N\ T 7DF vy ab 7 ay /T RUVATEBRIN TWET, glFinish () X
glFlush (). glClear () ZMEHLIZEERL, 7L — 23y T77IZBF 5 GPU A7 —h (NN_GX_STATE
FRAMEBUFFER, NN_GX STATE FBACCESS)% /U7 —alL72b&E, nngxSplitDrawCmdlist () TRV RUAR
PRGN L EZRENTH Xy v aDE TGP IV T ENET, Fr v aDZTHRNIVTSNDL, Fryi 227 1301
fi£ 0x3FFF CTHIMHLSNES, 201 Fryias Va2 s) T LIz E& ORI CRED T 1y 7 KL A (0x3FFF) IZdh 72
DETRNERELEIIEL T, Fryi a7 OPELE 7207 0y 7 RUANELNZDICX vy allby hLnd
AHESNTLED, ZOFER, ELARWENE 7B/ UTEHSHTLENET,

TavITRLVAZ, TL—b R\ 77 (BTG — 757 T ANy T 7 BLORRT LUy T7) DHEEAT RL A0S 16 &°
JRVEALT, 0 PEEFRTEV Y THONET, ZORE, GPU Ol 7 4+ —~< v N CEE SN T — XL TT R ANE|
DY CHNDTZD, HEAA—T O TNV DOALEET By TRUVAOR G, 7 ayZ7E—RR7ays 8 E—ROGAELT
a7 32 E—ROBHETREVET,

ZOREIZT 7 7 RUA 0x3FFF ([ZEN Y THNZE 7 BT IDT20 , 7L — b0 7 7D T7 1y 78N 0x3FFF |2
IIRVEA . DFD, T — ARy T 7 ORE 7 BIVEN 0x3FFF X 16 E' 711 (262128 ¥ 7% /L, IEFERDIE
512X512 BV BN A TFOBEIEIRELET A, Fo, WT— T 7 TTANY T 7 AT YAy 7 7OUWT UKL
THI—=RT 7 EABRFAELRWEEICH, ZOMBEITFHAELEE A,

HBR: vl a0 T FEHOZYTIE. GPU OLUAZ 0x0110 12 1 /XA ZETHIThILET,
GPU DL AR CEBET 72455 1ER GPU 27—k, 7av/E—R, 7L —A Ny T 7~DY—
R7 7B ZADHIENZHDNTIL, [3DS FurIL ' ~=aT )L - 757 197 AGRE 25 B L7
él/\o

158.1. E4w)ILETAVHIFRLRAD MG

PR AT, 7 a7 TRV AL GPU OB 7 4+ —~< v N CERIESNZ, BT — o7 7 BXOT T ART by
T OFEFAT RUAND 16 B 7T 8 0 BANEIZEIN Y THNET, glviewport () DOFAREITRARY, HiH A A—
PO ESOE T RND Ny T 7T RUADSFEIRIZHT-DES, Fiz, fliliAA—OKEI51w () 23 LCD DE AN IS
KL TWAZEIZIEREL TS,

TRUVADEN Y CTHNRERDT-0, 7 ay/E—RIZE> THHBIA A=Y L7 2 /U IaT 5% vy 207 ay /TR
AIXER0ET,

15.8.1.1. 7Oy 8 E—F

HE A A= O FBRICHD 4X4 BT BANRTay I TRLZ 0, FDTHED 4X4 7LD Tay 7 TRUVAN 1,0 D
TOAXAETRAN 2,1 DFD 4X4ETH/LN 3 T, 8X8 B/ R/VHA THF BT By TRV AN KELRY, £
UETITE, T T OITOENICHS 8 X8 BT/ HANLRRT THVFLET,
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15.8.1.2. 7AvY 32 E—F

Ty 32 B—RTIE, 32X 32 BV DRAZ Ty LN HEALTT RLAEED Y TEY, il A A—C 0k Elcdhs
32X 32 B I RANAZ T Oy I TRL A 0, ZD3<HD 32X32 BRIV RAZ T a7 TRLUA 1 T, 32X32 B /k/LH
NECTHITANCAZ T a7 T RUARKELRY, AimETIT<E, T TOITOLEMIIH D 32X 32 B0 bftT Thv
rLET,

TROIHN, EI7BLDOTay I TRL AL, AT avJNOE EERD 4X4 B 72 Lmnbl 77 I B SN E T, HiEA
A=K R/ 7LD T 0y 7 T RUA L, AR T 0y VT RLUAX x40+ AZ 7 ay 7NO T ay 7 7 RUATE R
HIENTEET,
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MNDOEMNIAZ T a7 NOE 7D T 1y 7 RL A (16 #EERD) T, AMNITHIEA A= R ENS R AX T 0y
IOTRLATT,

15.8.2. A A E 1
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FO, ARBEICREWIAZXDT L — LNy 7 7 i LN L CRIBEZ R 52 L8 TEET,
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TEET,
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DI AREREF M 32 EZBNAYLIELT 512 X800 & 5L, 7ryZTRLA 0x3FFF IZHI0 Y THhaE 7 & /113 (508,
508) & /E bl 95 AX4 BB ERVET, ET T, Ea—R —hOFRETT L —2L3y 7 7D/ 480 X800 DFHE KR
THUE, O 7BV ERET A ENTEET,

ZOHETIE, 7=y 7 7o B 7e Y A XI5 IR LR T AR 72 B2 = . VRAM ZEBRICIHE L TLED
T AV RRBHOET I, A RIS D72 CREICEBET 228N TEET,

TayIE—RRLTL =Ry T 7O AXDFENNIEY, 7 ay T RLA 0x3FFF (ZE0 4 THNHE 7BV INE D EEREZ
HOPNE. BIRO15.8.1. BT au s TR ZAOR S | B R L TLE S,

15.8.4. BB 5% 3

XX aX T DIVTEHIZ, 7y T KU A 0x3FFF (2804 CTHICWAE 72L&k T, 7 v HiEL T vy
S a BT D V\]E%’Eﬂ’té’dﬁé_kf“F'uﬂ%%lﬁlliﬁ‘é_kb“ﬁ’éi‘h

Xy o DNEEELIEDIZIE, FEDT ay I TRV ADOE 7NV E 4 7B AE LT U0 ER A, 17—
Ny T &T TAAT VN7 7O SV —RTHREDEEIL, 7oy T RUAD FAL 3 B R XT 1(-D0FEY
0x7) THY, o7y I T RVRNERDE T VILN 4 BTV NVMBLTE, BT T 7T T ARAT U RNy T 7DED

N —FHDHE)V—RTLHREDLEIL, TRy T RLVAD AL 4 BT T 1 (%Y 0xF) THY, iv>7 my /7R
ADBRIDE 7 RIVIN 4 BTNV RETT,

BIZIE, ¥ aX T OI)T EZICHBSINOE 7L O T7Tay s TRE RN,
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LV IIZRA | 0x00 R 0x01 72 ETE AL 4 B RAS 0xF TIEZeWW = 7 RS ER A, 0x0F 13 2 mfilEhEL7-
N, FC 7 a7 RLADE 7L 1 e RLUE T, 0x0F, 0x1F, 0x2F, 0x3F 2NHE I SAU7- i CRIE A [EEE45
ZEMRTE, 0x3F LVAEIC 0x3FFF O 7L 23l S A IR ER R A LT,

Xy 2B T DIVTEAZIL, 2O a1 e e G A I—RII L 2HE 52T, MEA RTS8
BCTEFET, 72720, L FOSIZEEL THBEIL 2T id7en s A,

O F T AT AN AT UYVINNT AN, TNT 7T ANTT 2 AV T HE 7L THAI— il L L TR T, f:f:“b HI—
RN LT = ANV DIIRFREHE LT A (BIZIET 7 A7 ANEEKIC GL NEVER &% &9 580785613, &
I—HEOH LIRS T, B OR ET%@@%&% LT T AT AN A TR TR BV ET, %03[5% N
Tak 7Ty adhav R (LUAZ 0x0111 ICEZIAT o~ R) BN EEERDZEITER LTSN,

® 7T T L UROFREIZLY ., HHfRE SR 777~/\~/77£Z%2%U£b\0t9f£t TN THHEI—HEELTHITY,

O bt a—Ra—2BLNL—W —EROIV T FHIZIN IV T SNIE 72U T I— il e L TR T,

® LY —FANIIVEEEN - 7T I — i & L TR TT,

® 7 —V—TF T AFANIINE LS E 7 B/ WEA I — LTI TF,
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15.84.1. 7O0v% 8 —F

RREZ (BB 7= DX I— RS L U CHEE A 72, 7 ay 7 TRUVAD FAL 4 B b, 1L FAL 3 B hasd
RT 1 THHETZBLTT, Tayr 8 E—RDT ay T RLADW NE RAHE, TAL 4 EYMIOWTIE 32X8 B /LH
AL, TAL 3 EYMIDWTIE 16 X8 B 7 R/LHAL CTRIL R —U DMEICIE S 28R ET, 72750, 7L — a0 T 7 ORf
FEOE7vNEICI>TL, ftTmo 8 B/ T8I, #iJ7AIC 8 B/ R/VEALCTT A RIHREMEDRHVET,

15-3. 70v%9 8 E—FTOIAYHIF7RLRADAET
T 4 EyhBEL
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0x2 0x3 0x6 0x7 OxA 0xB OxE 0xF

T4 3 EwhELL

0x0 Ox1 0x4 0x5

0x2 0x3 0x6 0x7
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LUF OV AXDHEIE THIUIZI—RIT L ELTOSMFEHT-LET, R/NEBEOHEIZ OV T, oL 7'/0n5
L7257 0y 7 TR AT TORIT TR BN S IZIEE L TLIEE,

% 15-4. 70v%H 8 E—FTHI—R)ITVELTRET %R

s DK - &4 T 4 EVEHFRT 1 Tz 3 EVEATART 1
s NAFEOHE (BESITIERESNET) | 94X1 46X 1
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15.84.2. 7AvY 32 E—F

RAREZ [BLEET 5720 I— R L THEE A 71 uid, 7 ay s T RLVAD FAL 4 By b, L TAL 3 By basd
RT 1 THAEZ7ENLTT, 7Ty 32 B—RDOT7 0y 7RLADW OZ BAHE, TAL 4 By MIOWTIE 32X 32 781
HAT . TAZ 3 B MIOWTIE 32X 16 BBV BN TRIU/ 2 — 2 BRI S 2120 E T,
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Tz 3 ExwhEfL

0x0 Ox1 0x4 0x5

0x2 0x3 0x6 0x7

LR OV A XD THIULE I—RIT L L TOEMEMT-LET, H/MABOEFICOW T, UYL 535
L2 BTy 7T KU RIZD3)3 > TUOVRITIUZAR DN TR L TLIEE N,

% 15-5. 7Av%H 32 E—FTHI—RYITUELTHET55ER

R DK - F

T 4 EvbHTRT1

T 3 EvtFRT 1

S NEROER BERFEREshE) | 10X fon
AR 2370\ RO S0 1

15.9. EEILGLMEASHEESH ., IL—L\yI7EEDHEES BRSNS

T4 R ERET x=0 OFHTIZAM Oy P RHHIEFIT/INS/RARY I ZHE 58, BERURVEA B S TLEY
ARHVET, ZOBIGT, RVF OV 7NV AERIEOFRIAZICL>TEI L O x BEAERADMHEIC/>TLEIZET
FTTITRERLIL, x JEREOMENIEF IR ELIRDTDOIZ x DIEDFNZE R ORI 3 il S CLEIZE
BFE L/ TWET,

ZOBBNPRAET HE, HHFIR LA DOATYONEPESNTLEI A RN HVET, T 7 T IV R U x JEZIT
1023 12729, (0, y) 75 (1023, y) FTOE V7 BAMBHBEEIKRO YA RICBDLTAERINET, DFD, fifER OV X
73 256 X 256 DIDITHEA 1024 LO/NESERESIVTNODIHE T, x D 0 725 1023 FTOE TP ERINLTLE
WET, TL—b N\ T 7 ~DT ZRATE IO x|y LR BSEROENOFH RSN T R AT LT ThivET
23, B/ x FEREDSHE B O L0 K EWEEA T x JEEIIZOFET RV AR IHEHASNET, 20720, v FE
Bz Lo T, #iEER LS % DAEVE T B BT —DF — 25 LXA L TLEI ATREM R HV ET,
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HE: VT ANIIo THEEFEE ATV B> TOA A I IAEY N A ORI E ET A, ABRVNAED
AR Z FRET D720V —TFT ARDOREEITOZEZHELIL F7, 7n B, YV —T ANEATHZET
GPU D/ 3T p—~< 2 ASNDXF LT A IIHVEE A,

ZOHBDORAEZMIRIL DU 4L RO EREIZDOIMEIFLET, RICT A RUEAE GRS A LTI AELIeh o720
THZEITHVET A, Fio, Ea— R a—L00 Vo T EN T RAERSN DRI AT DWTIHAET L7280, JLOKRY
TUAEPRKENGE T, VAR JERE x=0 OB ERmNAHRIT NI AHL T, Ea—ARa— ANICE N5 EE
BIEFININGEE THRAELET,

ZOBBROERMEFIEELT, THRY =—F T x JEEEARE T2 HERHVET, HR =—& CTHET D7)y 7 HIE x 1%
~w B w TZUY T ENETOT, x OEDN -w FEDMETHIUX, ZOTERITY - RV EET x=0 O m T d
BHEVHZ LRV ET, 2O X7 x=0 R0 T AT A B SV A TE R E I EICBEISED (x Offix -w IBETET
%) VIR THIG O AL BT HT LN TEET, ZOERBESIEIL, 1 B2/ LU T OTER BRI DWW TR T 57
O, HEFERITIEACEEL 52 A,

TR == TIPSR ZAT o7& d x OfE (THREEE x ELTHAL PAZCEEIATE) ISHL FRLD
JOTMEALET,

O—K 15-3. ME D REFE BT 5= DNE

if ( -w < x && x < -w * (l-epsilon) ) x = -w;

EFRD x & w T ERG OTESIEECTO x & w DIETY, epsilon [T HOEEEL T, il 52— a0
Thel7efBasELET,

LUTICTH R Y =—F ORE 2R L ET, mul A AR BLR O 5 A% [mlibES 5720 DL T,

O—FK 15-4. @5 EDREH]

// vO : position attribute

// o0 : output for position

// c0-c3 : modelview matrix

// c4-c7 : projection matrix

// c8 : (1 - epsilon, 1, any, any)

méx4 r0, v0, cO // modelview transformation

méx4 rl, r0, c4 // projection transformation

mul r2.xy, -rl.w, c8.xy // r2.x = -w * (l-epsilon), r2.y = -w

cmp 2, 4, rl.xx, r2.xy //

ifc 1, 1, 1 // if ((x < -w * (l-epsilon)) && (x > -w))
mov rl.x, -rl.w // X = -w;

endif

mov o0, rl

15.10. FSA/\ORNEPHEDBEEEE

3DS @ CPU IZIFEE DT R0, 1 DIXT 7V —2ar N ERAL TCOET R IO TIIL AT LINSTET /S A AD
R0 AL TVOES,

AT BUOZT THIBISND T NAATEEDY , ZOHTH GPU(ZTT7 47 ) DR EV MBS TIThI DT80
AR DENTTT 497 ARBREATIE NIDDT NAADRIN B 52 HENBVET, ZOIIRGHE
nngxSetInternalDriverPrioMode () T GPU OEEEARLTAHIEZIYD NENDT /NAASDFBE fRIRTX
DEREMERHVFET,
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3—FK 15-5. GPU FSA/\OREEEDBLEELE R

void nngxSetInternalDriverPrioMode (nngxInternalDriverPrioMode mode) ;

mode \ZI%, LA F O HEIRL THRELE T,

# 15-6. N EMED @B E

hf aiEA
NN _GX_TINTERNAL DRIVER PRTO MODE_ HIGH WS TENE (T 740 h)
NN GX INTERNAL DRIVER PRIO MODE LOW R SE FE CEE

EREZRITDILTAINDT ANAADLBEA~DOEEIIMZONET 3, 7T 7 (v 7 AVEREME T LET

15.11. SATSURBCEEEBZREE TSN

gl BAES nngx BAEOHITIE, A7 ZU AR BREICAE BREEIRA MR T 2B DR HYET,

15.11.1. nngxValidateState(). glDraw*()

ST —7 L (LUT) BRSNS EIT, IA47 VI E B A fEfR L £,

glTexturelD () IEEI, 2T —T ANRIHASINDZENTAT IVNBEHMSNDE, KRIZ nngxValidateState ()
R° glDraw* () WETINDEXIBRT —T Ve —RHOFE Ay 7 7idfERSNET, 72720, 3D <~ REEEAR
L. BT — T NEES o7 728 E LT B I3RS E T A,

7ok, WEMRLUT-BEIRIT glDeleteTexture () F720% nngxFinalize () CEKSIET,

15.11.2. ARV RYRL, TFA4RATUAYRR, TFORFNGE

A< RUAR, TAATVAYVAN, TIATF XMk T D720 ORI A T Vo /b LI BRI A R AR L. FEERS LT
BFHEEIE nngxDelete* () R glDelete* () THIGNTAHAT VoI REESN A CHREFSNET,

FRCICEE Y ORI F oL T,

nngxGenCmdlists (), nngxGenDisplaybuffers ()., glCreateProgram().,glCreateShader ().
glGenBuffers (). glGenRenderbuffers (). glGenTextures () 72&

15.12. GPU N\ T 7Y O RE D fEH
nngxGetCmdlistParameteri () @ pname | NN_GX CMDLIST HW STATE PELTEE LT —Z DN 200
EYMNIN—Ry=T7 RV —RETHHIEERLET, DFED, GPU BT Ty 7 LI ARE | ~N—Ro =7 O#E{EIC
MENFEAE LTS E OZOT — 2 BN RR OFFHT IO A REE R HY ET,

IN=RT =T BAREEEEZ LIZEET, BARNICE D —IREED E IR TNDEY 22— VDWW IR RIN TH D nlREM:
MEWEEZLNET, 121U, NAT U TNy N T T DTAETGA B —a B a— =T I AF y 2=y Ml D L5
IGEE T DTV 2— L TlE, BREDEY 2— UL HIEDEY 22— L ~E VU —E 5 Melik 75720, B 5T a—/L
MET—IRIEIZ2 > TGS TORBEDEY 2— NV NEKR THL A RENZZLNET, ZhEEWic, Byl 6 O
IR=TFTRNRF AN = a B a— UIRIBEN LD T —F B R IETE ST A ICb eV — IR L 725720 MEOJFIRIE
ATBICHDFTREMEL HVET,
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EV—FEEOEBEMRIIREIGT T EYN 0 ~ 7T OTFRFTAX/ETRNVABERE Bk 8 ~ 16 OVA ARALBEERIZ /31
LNET,

FABGAR [T RN, NIAT L TN T v T DTARTA B = a BV a— DT IAF v 2=y k=T 57 R
UNIAT UL T DT IARAF YA NAFDR=TFTT AN R =g TV 2— L DNEISEGTHE 22— /L THY, B
DEV2—/VOET—EENRRIEDEY 2— b MEHELET, 2FED,. BV 5 Y4 SEYR 3 SE YR 2 S8 v ]
=SB 0 ~EEHELET,

EYh 6 b/ X—T T T ANE R =g BV a— OV —E 5 TT, 72720, Evh 0 EE VR LITIHMEIRLET 23, B vk
2. Bk 3, Evh 4 [T EE A,

Eyh 7 OT7 =V —F FAFANEY 2 —/WI T —U—F F AT 7 (GPU ONJEAEY) DI T LD EX|IZE Y — ke
N NIDDEY 22— MIE D —EBNMERLET A

AT TN T T bZ ORIBEEY 22— /L (THRF vy v 2 374 AN A RK) ~3TE Y —F 50Mailk L £ A,
DFEY, TRETAR /TR NVAIRERE T A ANALIRER DM TIIE Y —E 5 MeiliL £ A,

FENTIA AN O W TRALE T, HAEA T rEA (@~ Ry 77 BLOTHR T LA 20— R T 5EY 2—
V) STEEE T 1y =R ANEEF vy aDIRICHET 5T 2— /L ThY | BEEOEY 22— /L OBV —(F 523
BDEVa—~MeliLET, DFD, Evh 16 = (Evh 11, Eyh 12, B Yk 13, Bk 14) =8 vk 8 SE v 9 ~EiiiL
F9, Evh 11, Evh 12, Vb 13, Evh 14 FEA T 2y ) 0, 1, 2, 3 OE Y —REIZXHELET N, FEAT 1ty
PFIITEAR—REY 22— LERANAEF ¥ 2RI FNC R E S TSI | RANEAF vy 2O U —(F 51
4 DOER Ty DIED 1 DEITEEIEMLET, 4 255 T X TOERT 2y LB 50 Tidd
NEHE A,

FRUITA AN == N OBETT, VA AN = —F BENTHLGE ., VA AN = —F T ey ThHHTE A
Tatyt 0 ITRANESF Yy 2OB BRI BELET, ZOLE, DA AN Y =—F T aty O —15 BIdRARNE 5
Xyl antBZifLET, VA ANV 2 —F Ty EREETAE Y —FERIIRANA R vy v a T EHUET

ENLVRTBEANTEW L A, FANERX Yy 2z BR ETE 0 —F 5, AT a— LV (HR 7 veyd 1, 2,
) LWL ET, oFD, Evh 11 2E v 16, BLOE Y 16 = (Evh 12, Evh 13, Evh 14) Y 8§ 2E Y9 ~&
EU—E MR L ET,

Ewbh 16 (ZH 9 ARANE S F vy ald, FvvdaNIZTBERT =N ETA SN LEIe Y —E 52 L E
T SO RANESEX vy Va2 PREDOEY 22— UL TTF — 2N X WA 2% BT
Ca— VSN T T T LT IO A TIIARANA SRR vy L 2l ZTE R T —Z 0N ED RANARF vy aPNE o — (55
PHALET, RANEEF v 2DBEOTY 22— WT, DA ANV = —F BN 2RI AT Iy Ty 7 T
HY, DA AN == PN IRGEE A AN Y —F Tty (B S 7 vy 0) T,

Evh 2 DT IAF vy 2=y MR U—IRRET GPU BT 7o 7 T 5KINICIE, 4 Ev b7 —~vheFE 4 B b7 p—~y
"NOTIAF v &R N T TIAF Y LU TR T X ETH NN T OREENFEToNET,

0 —R7 LA (ERBEMET —H2D GPU ~Ou—RHENL) O ENIELLWZENFIRT GPU BN 7 7o 7 UIGE
E'wh 8 MEY—IREEIZRDET,

THA Y =—X )5 NaN NH SN2 (A AN == M SN TODIGE T A AN = —# 75 NaN 2B J1E
72) ZEWEK T GPU WA TP LIS FTAZGAE = ar BV a— LV BLONAT L7 vty Ty (Evh 0
BLOE YR ) A —IREEE R0 E T,

#B: nngxGetCmdlistParamerteri () BLUNNN GX CMDLIST HW STATE CTHUGT 27 —ZD
EYMIDWTI, 14.1.10. NTA=FEFF I 2B R TSN,
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15.12.1. GPU N\ T 7Y TED /N—F Oz 7 REDEHI

ZEFETIZ, GPU BT Ty LT2E&EIT NN_GX_CMDLIST HW STATE CTHUHLIoN—RU =T REBEN T T 7D
AR O F 2 LU IS8T £

£ 15-7. N—FOz7REL GPU DNV T7YTDREA

N—Foz7RE GPU DNV T 77 DIRE
0x00011303
0x00011F03 GPU OEWEHIZ CPU TIHS/ NNy 77 ONBEMEEL Tz,
0x00012F03
0x00010103 GPU OAREAIZEY, VRAM _EOTH SNy 7 7 OB HE RS Tz,
0x0001011B (115.9. BRILZ2V VRSB S AL, 71—\ 7 7 E% OEENES NS | 22 B L2
0x00014303 )
0x00010107 ~VNFTIAF X DON—R 2T REAIZEON T T T LT,
0x00011307 TIAF % T RLAD 128 SARDT T A A MIHfARL Tz,
0x00012307 (17.3.1. AL BR—F MR 4 B RO T 4 —<vMIOWT | EZBIBL TS

PICA LY AZ D 0x0229 OE v 8 BEL N 0x0253 Ok 8 DIELERESIL TRy T7,
(GL B LA CHEB L 725 212 GL B TR 358 X1%, EREOV U RAZZHERET D40

0x00000100 ERHVET)
FFEAOT—RT L ADEHERTEH (L AZ 0x0205 + n % 3 DE YL 31 ~ 28)1T 0 K ES
PRV

0x00007300 PICA L' 2H D 0x0289 3P A AN &= —H %A T DR E /R > TODIRRE T, A AN
x Y=L E LR WY = — X BRI TL TV,

v KRR T 7 OT RUAT v T REREBIHIL RSN IE LR ESIL TV T2,
0x00000000 v R T AND FATRHEIREE T, TRL AU v TS BE B EL A X DR TESE T RIIC
nngxFlush3DCommandPartially () ZFEONHLT,

0x00000001 )
0x00000002 THR Y =—H7pb NaN 2SS,
0x00000003

HEB: PICALIVREZOBREHFEICHOWTIZIZDS Fur S ~=aT )L - 757 47 A 25
LCLIEEY,

15.13. HR B OHA SO EICKITERT—INIGEEE~DLE
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