3DS 3DS A4S SIS R=aTI - FS5T7499 A iR

3DS
3DS JAS S35 =aTFIL
9574099 A5 BBR

2015-11-05

Version 1.3

ARE2 AV ONEL, WEBRTHD 0, BELRYEL, BEEF>THIL,
EXEARRHOHEER L ABLRASN TV SNSO— MBS ESHE MY CHL- 515 18- 75

This document contains confidential and proprietary information of Nintendo and is also protected under the copyright laws of
the United States and foreign countries.

No part of this document may be released, distributed, transmitted or reproduced in any form or by any electronic or
mechanical means, including information storage and retrieval systems, without permission in writing from Nintendo.

© 2015 Nintendo Co., Ltd. All rights reserved.
RESNTLVIE1HE. HREFE, RHOEREEFIHIZETT,

EXREHRASH 1/195



3DS 3DS OS5I =aTIL - F5T749H RIG BiR

BR

1 IELoIZ .18
1.1. tJ"'/’W'?"U)ﬁuE'JDL"C .18
27AYOFE=RDRE ... .18
2V RO .11
212 1N T D T o.M
213 TTRINVIFEEISY .11
214 BRBBABIDERTE .18
2.1.4.1, tl:ﬁxﬁﬂw)j*ﬁk’x‘f 18

215 A7EyrOHHE1—R— F’&ﬁﬁbf‘&%@ﬁ"ﬁ .20
BAMUARVICEANITEADER .
31, AUABYISTIEAL. ALV AT [ZaE— éwmi% = 5
32 AMUARINITT I EAL AV ARIICAE—ZERLALY .28
33. VRAM-AB) [S7 7 EAL, AMUAEVICAE—EERT D .23
34. VRAM-A(B) [S7 7 EAL, AMUAEVICIE—ZERLAGL 24
35 VRAM ZBERNICRIATAICIE .24

4 AT Ry o ... .2
SRBAETIVOREB .72
5.1. PMHRE R ST (microfacet Reflection) ... .2
5%7U%f?¢4fTM4&m¢PngMwﬂ?m,HH4HHH,W.HH4HHH,HH.W U 2
53. 797 b—=FYRXET )L (Cook-Torrance Model) ... .28
54. 22y RAEET )L (Schlick Anisotropic Model) ... .3
5.5. RE TALELE T )L (Subsurface-Scattering Model) ... .3
5.6. k=YY x—T4¥ 7 (Toon=Shading) . .23
O L R R I .89
6.1. -Lﬁ‘*ﬁi'%T@ﬁfE .89
6.1.1. BREM A
6.1.2. EEG)#J)@F&W)EE%’E&%#J%?G)I:J T'JJ—L\G)%Hﬂﬁliu | )
6.1.21. 7TV =LavBEDQEWAER ... .4
6122 MERBEDGHEWIE . %

613 TACTOLAVATIIDER .8
614 Ea—1THIDAER A4
6.1.5. 7J'7*/I’7I~€'E 0)14%( iT‘d‘ét&b( Z\E&*ﬁ% .
6.1.6. MIREICEHFAATOIOMDTN .5
6.2. 7TV —2aV TOREAIE .. .4
621 RIRE—RDETE .58
6.22. TARTULA/NYIFORER ...
6.23 ULCD SATIUDMRAZAIE .4

2/ 195 EXREHRASH



3DS 3DS OS5I =aTIL - F5T749H RIG BiR

6.23.1 MAMBSLIE .4
6.232 RFMEDEELIT .4
6.233 N—RIATDEI .58
M34zﬁwﬁ»mnnﬂ#§ e ..A8
6.235 MEBBDET .5
6.236.#7 . .50
6.2.4. U/G"J/’7<’IT4X7°L/4'\J77’\0)$KL e ...50
6.2.5. LOD NDRIR .50
6.2.6. 3D *'JJ_JAO))UJ'JJL"C e .....50
6.2.7. IARRFRDEINEISOUVNT .51
628 ZHERET DIEE .51
6.3. FHISTA LT~ 9§ﬁﬁTé%A,Hmu‘muuuuum,umu‘mu.Huum,umu‘muuu‘HW,
6.4 RTUARAZEDER) .. .52
641 ATLANASZDRYNTU—2a .53
642 ATLANASOBRRIEEBSEAD .54
6.5 EFBRAEE o ...bB%5
651¥WW\®T7V19FE%"m,m.uH‘W,HHHHHHH‘W,HH‘W,HH.H‘m,uu‘m,uuﬁuu‘55
6.52. 2D ATVTHREDREEE L ....55
6.5.3. AREMITILETOFL .56
654 RTE— FTAWﬁiTiﬁﬂfbttﬁmi B ...D5b6
15@1E%*7X**®717?VWEEHHHHH‘WH.W‘WH‘W,HW,HH.W.HHHHHHHHHHHHH‘HW,
T1L.ETC vk e
71177tﬂ4ﬁ?§&7517®”*“H.HHHHH‘W,HHHH‘W,HH‘W,HH.Huuu‘m,uu‘m,m.‘ﬁl
112 R=ANT—DRE . e ....b8
113 &% 7_'—7“'&7'7"3”'737— '*E .60
12. PICA A TATIA—YNTCOEMBT VATY ... .60
12 N Ty .60
2 N N .81
B A N .. .62
81 AR R RN D R T ... 62
B L AT N .83
B2 ARUBER .55
813 &% 37/F&x$37/F S .88
814zvzh#VJvaﬂm$E&;UI*$ﬁu‘WH.WHHHHHHHHHHH.HHHHHHHHHHW‘Hﬁﬁ
815 BIISNIAT—RDEIF .10
8.1.6. AT—REFOMIMAL .1
82 ARVEVARDBEMER .10
8.2.1. aE— émé:7/hU7IZF®1iﬁ .
83. AXVENARDAE = .12

EXREHRASH 3/195



3DS 3DS OS5I =aTIL - F5T749H RIG BiR

831 axvFYRLOBMAE— 8
84 AXVEVRRDIORMR—b .13
841 TOXR—ME®RO®SE .15
8.5, 379"')7\?“0)4‘/7"\7'7‘ ST TSP U TR T PP TP TPPRIPROO 18

86.3D AVVEDEM SRR 16
8.6.1.3D AYUFDE ¥%$ﬁkl DWT .11
86.1.1. BEERITVUEALE %EFJZ:W/M@*%H .1
8612 EREMRIVUENOBREERIANVEADBT .18
8.7.3D ARUEDMREE . 18
87.1. 8D ARUR/NYIFADT ZRAICOWVNT .18
87.2.3D ARUE/NYTFOMERR .18
B4 N R T R .19
8TAN B—UDRBEEAT .80
8742 EIEUIOABEEIAG .8
875.8D ARUEMRITAARR .. .8
88.PICALDZAE®R RO P DRSSO 81
8.8.1. TE,#\/I—Q&EI/‘/X’)"(OXOZBO~0x02DF (i?b\) 82
88.1.1. '%CEJJ'J‘%L“E%&'/"/‘Z@(OXOZC.Q0&02.C1,.f',.0x,0208),.. .82
88.1.2. T—JLLURZ(0x02B0) .8
8.8.1.3 BHLIURF(0x02B1 ~ 0x02B4) ORI o .84
8.8.1.4. 70495 L0—R% EL/VZ’S’(OXOZBF 0x02CB ~ 0x02D3, 0x02D5 ~ 0x02DD). 23
88.15 BT FLABREL VAR (0x02BA) .8
8816 TRRBMEANMBEL VAR (0x0242,0x02B9) ... 8
8.8.1.7. )\jjl/*/Z’;‘ND?“JE/?&EI/VZ’;‘I(OXOZBB oxo28C) 85
88.18 EIEERBMEMEHEL PR (0x0232 ~ 0x0235) ... .88
88.1.9. HREMTLAREL VAR (0x0200 ~ 0x0227) .86
8.8.1.10. HAL A AR TEL ¥ X4 (0x004F, 0x024A, 0x0251,0x025) 93
8m11mﬁva9®7ZO&EbvxﬂmeD)H‘WH,H‘HHHHHHHH,HHHHHHHHHH,HH%'
8.8.1.12. HAL S RADEIHHREL P A4 (0x0050 ~ 0x0056, Ox0064) g4
8.8.1.13. dﬂﬁﬁﬁwbnubﬁuﬁﬂbyxa(oxoan) o 95
882 TYAFYTFLAFEL Y RAH (00085 ~ 0x008A, 0x0095, 0x009D) . . ... .9
8-8.-3-,P??‘TT/§f¥?7§§iP,QZQ,(.OXOO‘S.E;‘OXOU6,,.0‘X0.1‘1,7.,.0>.<.01.1.G ~ QXOJJE,.) .96
884 TUARF YAV NAFTHELVRZ(0x00C0 ~ 0x00C4 [FAN) ... .98
88.4.1. AN F/\ITFREL O RHA(0x00EQ, OX0OOFD) 100
8.85. ITUAVNTATAV YT REL D AZ(0x008F [FA) ' 100
8.8,‘5.'1,‘5:(37427,@75y)1,1t ,.M)Mb?ﬁﬂﬁﬂl/*/Z"}'(OXOOBF 0x01C2, 0x01C6, 0x01D9) 101
8852 JA—/MVFUEIVRRELYAAO01C0) ..ot
8.8.5.3. JIREXEL DV RAZ(0x0140 ~ OxO1BF, 0x01C4) .12
8854 SMT—JILEREL Y RZ(0x01C5,0x01G8 ~ 0x01GF) . ... 105

4/195 EXREHRASH



3DS

3DS A4S SIS R=aTI - FS5T7499 A iR

8855 BT —JILO5IBHAEREL DRAZ(0x0100)

8856 BT —JNDANERELVRZ(0x0IDY)

8857 BMT—J N OHANEISHT HA7 —MERELVRAZ(0x01D2)

8858 YYREVHBRELVRZ(O0IC)

8859 TORMDRELVAZ(0x01C3, 0x01C4)
8.86. TYAT vaXEL T A% (0x0080, 0x0083, 0x008B, 0x00A8 ~ 0x00B7 [FAY)

8861 YRV TIRFYRELVRE(0x008B)

8862 TURFYH LTS FATRELDAZ(0x0080,0x0083)

8863 TYAFvEROBRFELVRAZ(0x0080)

8864 TOY—Uw)LTIAFYEREL VAR (0x00A8 ~ 0x00AD)

8865 TAY—U LT YRTFYDBIT T ILBEL DR (0x00AF, 0x00B0 ~ 0x00B7)

8866 TYAT vARREEREL A% (0x0082, 0x0092, 0x009A)

8867 TUAFvI+—VhREL TR (0x0083, 0x008E, 0x0093, 0x0096, 0x009B, 0x009E)

8868 TUAF v/ \TA—FEEL T AH(0x0081, 0x0083, 0x0084 [FAY)
8869 YRV TIRF Y AATIVATFvERATAHENHEE
887. ARKEL V25 (0x00EQ, 0x00E4, 0x00E5, 0x0120 ~ 0x0126)

8.87.1. ARBIMHETEL 2 X4 (0x00E0, 0x00E4, 0xO0ES, 0x0120 ~ 0x0122, 0x0125, 0x0126)

8872 Yx—TAVTBRT—TIBELTYARA(0x0123, 0x0124)
8.8.8. 747 B&EL Y R4 (0x00EQ, 0x00ET, 0xO0E6, 0x00E8 ~ Ox00EF)
8881 747 HIEEL AR (0x00E0, OX00ED)
8882 747 BT —TILEEL VRS (0x00E6, 0xO0E8 ~ Ox00EF)
889. 75T AU MANL—2aVBELVRAZ(0x0100 [FAY)
889.1. IFT AU AL —2aVE—FRELTVRZ(0x0100)
8892 YRV BEITIIRELVRAZ(0x0130)
8.8.9.3. w /\YI7EIEL P A% (0x004D, 0x004E, 0x006D)
8894 JYVELTBREL VR (00047 ~ 0x004B)
8895 FINIFTAMRELVRZ(00104)
8896 IL—L/N\VITT I LAFIMBEL D RE(0x0112 ~ 0x0115)
8.8.10. E1—7R—FEREL 24 (0x0041 ~ 0x0044, 0x0068)
8811 TIATAMRELDRZ(0x0107, 0x0126)
8812 MEEHLILYTAVTRELDRAZ(0x0100 ~ 0x0103)
8813 7—U—TITRATAPHEL VRS (0x0061 ~ 0x0063, 0x006A, 0x0118)
8814 ATV ILTARREL VRS (00105, 0x0106)
NIV T BIEL D R 3 (0x0040)

8.8.15. RN
8.8.16. ¥ —TAREHEL P RZ(0x0065 ~ 0x0067)
88.17. AT—NYRYUBELTRAA(0x0107)
88.18. TAYYIA—YYMRELIRZ(0x011B)
8.8.19. T4 API [CRIT HL PR 5 (0x0227 ~ 0x022A [FAN)
88.19.1. HR/\YI7ERMAY HI/EDRE
88.19.2. THR/\I7EMALLGWMESDRE

.. 108,
. 107
.. 107
.. 108
.. 109
AN
AN
AN
AT
AR
BRAES
LS
YA
AL
LS
19,
AL
2t
122,
2z,
123
123,
124,
124,
124,
125
126
2
131
132,
182,
134
138,
136,
136,
137
138,
138,
189,
14z,

EREHRA M

5/195



3DS 3DS OS5I =aTIL - F5T749H RIG BiR

8.8.20. YA AL T—FHELIRA(0x0280 ~ Ox02AF [FAV) ... 143
8.8.20.1. FEV/MNAREHL D AZ(0x0290, 0x0291 ~ 0x0298) ... 144
8.8.20.2. T—JULDRZ(0x0280) .44
88203 BHL I RAZ(0x0281 ~ 0x0284) ... 144
8.8.20.4. 7045 L0— FEQEI/*/Z’J(OXOZBF 0x029B ~ 0x02A3, 0x02A5 ~ 0x02AD) 145
8.8.20.5. B#ET FLRBEL DR (0x028A) ... .14
88206 TERBHEAANBERELDRZ(0x0289) ... 145
88.20.7. ALY RADTYEL TREL IR (0x028B, 0x028C) ... 146
8.8.208. ALV RAFERAMETEL D RZ(0x004F, 0x025E) ... 146
88.209. H AL RADI AU EL S AA(0x028D) 146
8.820.10. HAL U RADEMEREL T A4S (0x0050 ~ 0x0056, 0x0064)‘ e -
8.8.20.11. HABMED/OYIHIEIL O RA(0x006F) 4T
8.8.20.12. ZD(FADRFEL T X2 (0x0229, 0x0252, 0x0254, 0x0289) 147

8-8.-21,-.7,PT/—\!.‘T‘V.???F,V‘V,?;fJ,'J.T@Exﬁ.l/“,/.?%?(,0x01..101.0><.0111),.4 e

88.22. REIYITURERELDRAZ(0x0010) ... .148

8.8.23 AYUR/\WITFRITLIURZ(0x0238 ~ 0x023D) ... .]148
88231 ARUR/NYTTOEMERLT .15
8.8.232 RLATUF/\yT7 DiRYR bg"éﬁ L .....180

8824 REMOE VMM I HEREISOVT ... 151

8825 UAANYT—FEMATOLEOLIRAIRE ... 15
88251 IRAURII—F L ....153
88.25.2. TAL YIS .. .54
88253 . YILIybiz—4 18
8.8.25.4. Catmull- Clark*ﬁﬂtvazﬂ G'T e ....1s1
88255 J—THITT4EDIVYI—F L ..........1%8
88.25.6. IN—TAVINIATLYI =S .15

89. LDARRSHET BBADTA—URER 162

89.1. 24 EVMEERNIRBMADER ... 162

892 16 EWNEEI/NERBADEM .. .162

893 31 EWNEBI/NERBADER L ......]163

894 .20 EVNER/ N RBADLE .63

8.95. /J\%l*rs?tzhd)ﬁﬁo%stjhlﬁlm/m’ﬁﬁ'\@zm .63

8-9.-6-11\?51%5.11..tt‘/.b@?%’r.ﬁ?é1,2.tftjhlﬁlsa.!l,‘§i$§¥6®?£*% ... .164

8.9.7. /MEE 11 EVhDHSDOE 12 EVhERNARBANOE®R2 ... 165

898 /¥ 8 EVEOFFDE BEVEARNMARBAOESR ... 165

8.9.9. /NE 11 EVhDHEDE BEVAERNIRBA~AOE®R ... 166

89.10. /NAER 12 EVF DR EZ 2T 16 EVEER/NBRBAOER ... 166

8O /MEHE O EVEDHEALL 8 EVRERNERBANOER ... 167

8.9.12. INEKED 11 EWhDBHBAL 11 tjh@mllxéﬂzﬁﬁt’\@’ﬂ% .61

8.9.13. /NI 12 EVRDHELL 12 EVRERNERBAOE®R ... 168

6/ 195 EXREHRASH



3DS 3DS OS5I =aTIL - F5T749H RIG BiR

8.9.14. /INEER 24 EVF DR ELL 24 EVEERMNERBANOER ... 168
8.9.15. /NIER 8 EVhDFBIL 24 EVREIRNABAOER ... 169
8.9.16. FE/MMRMO ~ NALHELEL 8 EVREBHAOER ... 169
8.9.17. FEV/MEAMEO ~ NHLH %&LSEJF”#&/\@%?@Z e ...110
8.9.18 FEIMRHMC1 ~ DALHE DT 8 EVRERADER 110
8.9.19. 16 t“‘vF;‘%‘@J"J‘,zﬁll,-‘.\zi.fJ‘,b REYMFRMERBEAOER .. 110
810.LYREYYT .10
8.10.1. L/ 0x0010 ~ 0x00FF 0>bv7<9717° o
8102, LYRZ 0x0100 ~ Ox01FF DLYRBYYT L 11A
8.10.3. LURA 0x0200 ~ 0x02FF DLURAYYT ... 180

O T A e .. .83
9.1. FRTFANMRBEDBIBERIE ... .18
9.2. FOTFANMBED/SSA=R .. 184
93. FRIFAMMERDEIG ... .18
93.1.EI—AoYE ... .85
93.1.1. |*747/7/bt1|*717°/77~’5‘7’ft /EV:E/—‘L—“/@TI"““/’?JW@*E ... .186

932 YI—HRTVBYIBAILE ... 186
933 HRFYY A ANTRRBATUE ... 181
934 AMARYTVEADI R ... 181
935 ANTITAVNEATILE ... .18l
936, AEUTTRRBATIUE ... 188

10. ATV RY ANE B Téf‘aﬂ%i .90
10-1-37/“%'*035&1%#5&% 192
102 /8SA=BDERTE 192
103, /8SA=BDERG .. .98
B B 194

=

3—F 2-1. glRenderBlockModeDMPO MTERE .. .........16
=R 2-2 7N TIRTRNORTHEE ...
AR 23 T TIRNVIFDONTEDRERE ...
AR 24 T TIATANOLBBRBORERE ... .18
-k 5L MMERSORES .2
3—F 5-2. Bii73 Blinn-Phong T )L TO "Fﬁfﬁﬂl .21
3—F 5-8.2 BM5%5 Blinn-Phong BETULORER .2
3—K 5-4. Cook-Torrance ETIVDREBI .29
3—FK 5-5. Schlick Anisotropic ET/LDREES 8
=R 56 RETBELETIVOREG] .34
A=K 57 b= —TALTDREG ... .83

EXREHRASH 7/ 195



3DS

3DS A4S SIS R=aTI - FS5T7499 A iR

-k 6-1. RTRE—FDERE

A=K 62 HEAOTARTLANVI7O R
ARESEEMEARIE .
AR 64 RFEMEDGRELEE .
AR 65 N=RBAGERDERTE .
AR 66 ERDAASITIDEE .
AR 6-7. 80 ARYA—LMEERERT .
AR 68 MEBBDEG .

AR 6-9 REHFOBPEBOBME

.46
AT
AT
AT
48,
48,
49,
49,
A9

A—=F 6-10. A=RMASHLEER, =7 VYYTE. 77—V yTEFTOEMORSE 50

J—ke-11f&THE

A=K 612 TART LAY T7OBEM T &Ny 7 RTYT
AR 6~ IARRERRTERERETDIBE .
=R 6-14. RTLADASOXYYTL =2V T80BIE
=R eI WIEATAIDRE
=R 616 MEFY—hETOMEDESE
AR 6-17. ATLAASOBRRSEREESED
AR 8- ARURYRRORERIE

A—R 82 ARVFYAFORERT

A=K 88 AT —bD/NNIT—hERTRIITDIEE
=R 8 A ARURHATRDETE
=R 85 ARVEHATRDEG
=R 86 BIHSNLRAT—RDERIG
=R 8T RTREEOBIAE
AR 88 ARVEYRMDEMER
A=K 8-9. AXURYRMDIE =
A=K 8-10. ARVRYRARDEMAE =
=R 8L ARV RYRRDIVRMR=
=R 812 TORMR=MERDET
=R 813 ANURYRRNDAIR=

2—F 8-14. 3D AX/EOEM

A=K 815 AV A==TRTLADBIHEER)
=R 8-16. AV A—Y—TRTUADBITRRTLADETE)
=R 8T BITLADGIGBIER)
=R 818 MITLADBITRRTLADEEIE)
=R 819 NTAVTEEATOMERDE
=R 820 BEIT/STALTBEASNAG
IR 820 MABMEDERTEG]
3—F 8-22. nngxSetGasAutoAccumulationUpdate) DTEE
O—R 8-23. 24 EYNEBNERBADERI—E

.50,
50,
51
93,
93,
o4,
99,
62
.82,
65,
68
68
10,
10,
10,
12
RES
4.
75,
76,
.18
90,
90,
90,
91
92
92
94
21
162,

8/ 195 EXREHRASH



3DS

3DS Ja4'5

SR aTIV - 57499 ARG R

O—F 8-24. 16 EVMEBMIRBA~OE—F

O—F 8-25. 31 EVNEENNIRBA~OLERO—F
O—F 8-26. 20 EVMEBI/NIRBADOEBRI—F o .
O—F 8-27. /NHER T EVRDRFEDE 8 E JHEI;E/J\%I %%ﬂl’\d)j"m: -K

IR 8-28 /NEER 11 EVFORFEOE 2 EVEER/NMARBAOERI—E
IR 8-20. /NEER 11 EVFOREOE 2 EVEER/NMRBAOERI—F 2
3—F 8-30. /N 8 EVEDFATOE 13 EVEERMNARBADEMI—E
2—F 8-31. /MR 11 EVRDFE O 18 EVERNBRBA~NOERI—F
2—F 8-32. /NEER 12 EVEDFZOF 16 EVEERNBRA~NOERI—F
IR 8-33 /NI 0 EVEDFSHL 8 EVRER/NERBADERI—F
I—R 8-34 /NI 11 EVEOFEHL 11 EVFEEMRBANOERI—F
O—F 8-35 NMIER 12 EVRDOFSHL 12 EvhERNM B~ —F
3—F 8-36. /NER 24 EVFORFEHL 24 EVFEEMNARBANOERI—F
IR 8-37./NER 8 EVE DR STAEL 24 EVFEEMNARBADERI—E
IR 838 FE/IBRHM O ~ DASHBEL 8 EVRBRAOERI—F
23—k 8-39. FEV/MEIRHBO0 ~ NALHEHL 8 EVABHEADERI—F2
3—F 8-40. FEVMEIRB (1 ~ DABHEOE 8 EVMEHAQERI—F
3= 8-41. 16 EVNFB/NERHMN D 32 EVREFR/IMIRBAOER I

A—F 1. TOT7ALBEEDREfFE

O—K 9-2. FOT7 A LHRED 135 A— 4% 5 ET%EEI%I

O—K 9-3. o7 ILIEREMET HEE

I—K 10-1. IRV RY R DRERIC ﬁﬁ?é%&li&(gx Raw APD)

=

162,
163
163
164,
164,
165
165
166,
167,
167,
168,
168,
169,
169,
110
110
110,
110,
183,
184,
185
192,

& 2-1.
& 3-1.
& 3-2.
* 3-8,
& 6-1.
® 7-1.
® 71-2.
® 718
% 8-1.
* 8-2.
& 8-3.
& 8-4.
& 8-5.
& 8-6.
& 8-7.

IOYIE—FDRENE

GPU DT VRARIEEITY

TOEADBRET DMAEHLE L
Fr)IL—arT—4hRYFSEDEE
ERE—RFTOHE YR LHARE DIE OD*TFL'\ o

ENE—FTOEYIILIIRZOE &;U%"E%FLUT&(D*NR o
Table codeword, MSB, LSB EZAMBARIM

RAT—RI55

nnnga"dateStateO 75‘5516?“617— ST T TS UE TR TO TSR

3D AVURELERT A%
BBT—IILDENELDE 1¢

.16
22
22
L2
.93
.58
99,
60,
.83
66
.81
.. 68,

nngxUseSavedCmdlist() # & nngxUseSavedCmdlistNoCacheFlush() b\EEJZ?%)Ij—W B A

nngxCopyCmdlist) AR T HTZ—
nngxAddCmdlist) AER T HTS—

12
RER

EREHRA M

9/195



3DS 3DS OS5I =aTIL - F5T749H RIG BiR

& 8-8. nngxExportCmdlist) AEMTATI— ... .1
& 8-9. nngximportCmdlist) AAERT AT — .16
£ 8-10. nngxAdd3DCommand() & & U nngxAdd3DCommandNoCacheFlush) 2NERT HT5— ... 771
F®O-11.3DAVVRDEEVADBB 19
RB-12 FEVA—IVICEIYRTONTWAL DRSO .81
& 8-13.size & type DHMAEDRBELVIRARSHETAME ... ..88
ROV LVRASHETREERRORIE .89
& 8-15. AREHEDAL (WARMEDRELCRR)
& 8-16. AREHEDHL (WARED IRV IRBMLIRE) .9
R8T BREREDOMIG (LYF—/NIFEELSRR) .9
R8M18 AVNAFTBERBELDRIORETELA ... .98
& 8-19. AREFMLI=TA—LDHE(TIRFYAVINAFTREVISRR) 99
® 8-20. BRIEFMAZTA—LDRG (AV/NAF/NYITFREVIRR) ... 100
& 8-21. AREFHL=TA—LDHL (GAT12 7 OB -|HLFBLORS) 101
R 8-22 TREADHREDFMHL=TA—LELVRIOMIG ERERTE) .. 104
% 8-23. Ref Table IELBWT—TIVOMIE ... 105
& 824 BRT—TIVOSIMERKEDFML=TA—LELIRAOMIE ... 108
& 8-25. BBT—TIWOANMEREDFMAZTA—LELDRBDMIS ... .10
& 8-26. SBT—T I OHNEICHT DR —IVERED FHI=TF—LELVIREADRE ... 108
& 8-27. AREFMLI=TA—LDRG (AR ZRERELISRAS) 109

& 828 AREFHNA=TA—LORE (ZDREADFEL DR 10

® 8-29. BRILFMNA=TA—LDRE (U AV TIRFYRELIRY) 1
R 8-30 AMEFPMA=TH—LORE(TIVAF I TS G(TRELYRD 12
% 8-31. BRIEFHNA=TA—LORE (TI/AFYEROBRFELVRAY) 113
R 8-32 AWMEPHA=TA—LORIE (TOAY =D LT IAFYRELCRY) 114
& 8-33 Proc Table MfELE®T—J 0% . 15
& 834 AREREDRIE (TVAFYIA—RUMRELDRS) T
& 835 ARIEREDHIE (TVAF/NTA—FRELIAS) 118
& 8-36. ARILFHNA=TA—LORE ARB@MBEL A . 120
® 8-37. BARELFNA=TA—LORE OATHERELCRS 128
% 8-38 BRILFHNA=TA—LDRIE OSTAUMF R —avE—FRELYRY) 124
£ 8-39. INRVRRITVFREDTNL=JA—LELDRAZORE 124
R 840 w/NVITREDFNL=TA—LELDREORG 128
R 8-41. BRIEFMA=TA—LDORB (VYVELTRELDAS) . 126
& 8-42 AREFNA=TA—LORE FAIFTAMRELDRS) 126
£ 843 IL—LN\VIFT 7 RATMBEDFNI=I4—LELDREORE 12T
& 8-44 N—FUITTYR—bShTWOMyELE 129
R 8-45 BRILREDAG (Ea—R—bRELYRSY) 18

R 846 BEIEREDHML (TTATARRELDRS) 182

R 847 BREICREDOHE GRERRLIVYTAVTRELVIRAS) 138

10 / 195 EXREHRASH



3DS 3DS OS5I =aTIL - F5T749H RIG BiR

R 848 BMEREDRG (T—Y—TTRATAMREVISARS) ... 13
R 8-49. BRIERHEDRIG (RTUVIVTANREL SRS ... .]13
& 8-50. BRIEHEDRIE DYV TERELVISAR) ... 13
R 851 MEREDAG (VY —TAMNKELISAS) ... 13
& 8-52 AREREDAL AT—IRAVRELVIRA) ... .18
R 853 TOVYTA—IYCREELIREADHE .. .38
5 8-54. ARIEERTE D RIG (FEEI TE#F/\D7§1§JﬁbtiﬁAo>sﬁiluxa) B, |1 )
% 8-55. %ﬁu&n Ew*“m:(?a TR/ \WI7EHERALGWNSESOERELCAY) 142
R 8-56. TOFANDUICRR(CAANILT—=F) ...\
ROBT. DXV TRARUEDMA .15
RED8 REBMEVMOREE|R ... 152
& 8-59. *4%*/1—9@%5#0)'/*/7\9 Eﬁ .. .83
i@ﬁ@$f#h??ﬁ$@?ﬁ4;7t—A'“UéfbthéVvZ? HHHHH.HHHHHHHH‘W.HH‘W‘WA
K861 FIV VI FEAROLORGERERE 1
R 8-62 FAVI—FDFHL=T+—LICE llt)é‘c»;h'cuéuyxa 85
R8-63 VNIV AERAROLORASRERE ... .55
£ 864 VIIIYLI—FDFHI= 771'—A(~§|]")él'cloih.'ﬂ,\¥olf/7(’5¢ 156
% 8-65. Catmull-Clark H 7 T/E 3 r—4 FRBOLORAHRTEE 157
% 8-66. Catmull-Clark ¥ 7 T4E 3> z—4 D FH1= 77r—!_\(ﬁ§IJUé|'CbhfL\%>l/~/7<9 158
£ 8-67. L—THITAEDIV LA HERABOLORAEEE S 158
% 8-68. L—THITTAEDIL 1A DFHI=T4— L\LEIJUéTbnTL\él/yxa e L
K 8-69. /S—TAYVNY AT LY I—FERABOLIORAIEE .. 160
i87@Nfﬁ%?&?%f%?#f@@?ﬁ%%?if#kUUéTbﬂT“ébeg ... .10
R 8-T71. LYRFTYT (FELR 0x0010 ~ Ox00FF) .11
R 8-72. LYRFT YT (FELR 0x0100 ~ OxOTFF) 114
ﬁ84&P9Z97Vjﬁ*bzpmm07pwﬁﬂm,HHHH.HHHHHHHHHH.HHHHHHHH‘W.HH‘W‘WQ
& 9-1. TOT7 A )L H#EE o .. .1s3
& 9-2 BitaLFILTHE E?“ém%f t*'fff\‘?“éjﬁ??'f/l/#% .. .83
ROB.TOATFANMBED/NSA=E—T ... 184
& 9-4. nngxSetProfilingParameter) MERT AT — ... 18
ROBED—NVVEAOT-AOEMIBE ... .18,
& 9-6. */I—’S'%ﬁ’mJ’?éﬁﬁ'w@oﬁ—@@*ﬁ‘fﬂllﬁ .. .86
RGTERFYYVAANERBAV AT —AOWMIE .. 18T
R 9-8. AMARYILHAIVAOT—2O®MIE. ... 18
R 99 ANTSTAVNBAILADT—2OEMIE ... .18,
R0 ARNTOCRBAVVADT—AOMMIE ... .18,
& 10-1. AYVRVANEFERT S gx APLISHE S S gx RawAPL 190
£ 10-2. /X5 A—HDEXTE T pname [ZIRET SfEE gx Raw API o>*1r.: 92
& 10-3. /35 A—BDEUFT pname [THEE T DIEL ex Raw APLORIG 198
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X|

BA-1 EYRLATIREANARDIET ...
B2-1 LEEREROMMEEEESTHH ... .2
B6-1 BRZMICESTARFRE ..M
,.6—,2=1fi QEMISKSTRERQAASOMEME .M
B 6-3 WERBEDHEEAE .8
B 6-4. Eﬁﬁithl—*'Jl—A L A4
B 6-5 ERDHEIS 7f7*/1’7|~€§ﬂ“67"&5l Z\EE*E% ... . .4%m
B 6-6. MAMRRITOEGREORE ... .52
B 7-1.ETCI RMBT VRAFYDEYRLAT I ... .51
R 7-2.70RINESTIAVIDEE .58
B 7-3.ETCI, l‘%«a-r’yxawa)?n;aﬁﬂﬁllﬁr ...k
B 7-4. %ff%wl\'fFT—@—T“Ef:t%w?r?h ...
B 8-1.ARVRURRDRE L ....83
X 8-2. nnngseSavededllst()G)copycmd( J:%)@Jﬂfa))éb‘ I A
K 8-3. THYRKR—F9 3 3D aY R/ I7EEBDIEELTDAE 14
X 8-4. THRR—FF % 3D aAVUR/\WITFFEE DS &%017111AM71x#ﬁ10t17xt hén@p%ﬁ)Hw'
B8-5.3D IXURDEYRLATIN .18
B 8-6. N—RETVELRBOT—FOWMIBF ... .8,
B 8-7. LYRBOEYRLATORDB ... .82
X 8-8. FBNMREBLIRAIDAVTYIRIEE (0x02C0) DEYRLAT I, .82
K 8-9. 24 EVhFH/NBRBANE-RTOT—EDEE ... .8
B 8-10. T—JLLURZ(0x02BODEYRLAT D .84
B 8-11. BHL U RZ(0x02B1 ~ 0x02B4) DEYRLAT L S
X 8-12. 7055 .L0—FNA— H/‘/Z’;’l(0x02CB~0x02D3)0)tJH/47"7|~ - 3
B 8-13. Swizzle /38— DA—RLURH(0x02D5 ~ 0x02DD) DEVRL AT ... 8
B 8-14. BIE7 FLAREL D RZ(0x02BA) DEYRLAT I ... .8
B 8-15. lEmBE AN EL D X2 (0x0242, 0x02B9) DEYLAT P 85
X 8-16. AALCRADIVE VT B/REL P X2 (0x02BB, 0x02BC) DEYFLAF O 85
X 8-17. B ETRRBIEMEEREL P RZ(0x0232 ~ 0x0235) DEYRLAT N ... .88
X 8-18. HREHETLAFHEL Y RAF(0x0200 (EA) DEYRLAT I .81
X 8-19. H AL R AFERAERTEL P X4 (0x004F, 0x024A, 0x0251, 0x025E) DE /|~l/47r7|~ 93
B 8-20. HALPRBDTRYBREL P RAA(0x02BD) DEYRLAT I .98
B 8-21. HABMEDEREL PR A (0x0050 ~ 0x0056, 0x0064) DEYRLAT 2L 94
X 8-22. HARMD IOV IHIFL D XA (0x006F) DEYRLAF O 95
K 8-23. TUVRAF Y 7RLRZREL D RZ(0x0085 [(EM) DEYRLAT I %
X 8-24. L& —/\wI7ERTEL Y X4 (0x006E, 0x0116, 0x0117, 0x011C ~ 0x011E) DE JH/’(TF?FW 1
ﬂ&i?????ﬁ??ﬂ%f&ﬁuVZQWWWWffW®C4ﬁﬁV®tth{7¢h e ...98
B 8-26. A2/ \ A F /3y T7REL P AB(0x00EO, 0x00FD) DEYRL AT YN ... 100
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8-27.

8-28.

8-29.

8-30.

8-31.

8-32.

8-33

8-34.

8-35.

8-36.

8-37.

8-38

8-39

8-40.

8-41

8-42

8-43

8-44.

8-45

8-46.

8-47.

8-48.

8-49.

8-50.

8-51

8-52.

8-53.

8-54.

8-55.

8-56.

8-57.

8-58.

8-59.

8-60

8-61

8-62

8-63.

8-64

8-65.

8-66.

FATA2T DAL WALHBEL DZR(0x008F, 0x01C2 EM) DEVRL AT
TA—NVTUETVRRELYRZ(001CODEYRLAT I
HRREBRELDRZ(0x0140 ~ 0x0143 EAN) DEVRLATFO
HRMBREL DR (00144, 0x0145, 0x0149 [FAN) DEVRLAT N
ARYRSAFARBREL DA (050146, 0x0147 [EAN) DEVRL A7
EEREARL D AEE (0x014A, 0x014B B DEVL A7
TOENOBIELIAR(0x01C4, 0x0149 FA)DEVRL AT
SRT—JLRELDRAZ(0x01C5, 0x01C8 ~ 0x01CH DE VAL A7
BETILOSIMBEARELVRZO0IDO)OEYVRLAT Y
BRTINOANBERELIRAZ(O00ID)OEVRLATFO
BRT I NOEHAMBICHT AT —IVMEREL VA2 (001D DEVRL A7
YARUBEREL AR O0IC)DEVRLAT I
ZOBHDFELIRZ(0x01C3, 001CH DEYRLAT DN
VARV TIRFRREL DAL (0x008B) DEVRL AT
TORFYY VTS BATREL VAR (0x0080, 0x0083) DEVRL AT
TOAFYEROBREFEL VAR (0x0080) DEVRLAFO
TAY=IXLTIRAFORELVRE(0x00A8 ~ 0x00AD)DE VLA
TOAY=UX LT IRFYDERT I IBREL VAR (000AF EH)DEVRLATY
TOAFrBRBERIEL VA (00082, 0x0092, 0x009A) DEYRLAT DN
TIARFwIF—IVPRELDRAZ(0x0083, 0x008E [EAN) DEVRL AT
TIARFwINTAFEREL D RS (00081, 0x0083, 0x0084 [FAN) DEYRLAT N
HRBIEEFEL P A5 (0x00EO, 0xO00E4, 0x00ES, 0x0120 ~ 0x0122, 0x0126) DEwhL A7k
YI-TAVTBRT TBELYRE (00123, 0x0124) DEVRLAT L
TATFIEMREL VAR (0x00E0, 0x00E) DEYRLAFDL
7T BRT T ILBIEL VR (0x00E6, 0x00E8 ~ OX00EF) DEVhL A7V
FITANE R =LAV B FREL VR (01000 DEVRLA7O
YARVBEITIIRELIRAZ (0B DEYRLAT O
w/\YTTRIEL VAR (0x004D, 0x004E, 0x006D) DEVEL A7k
GUVEVTRELDAZ (050047 ~ 0x004B) DEVRLAT PN
TNITTAMRELZAZOQI0)DEVRL A7
L LNy IFT I RABIMBREL P RAZ (050112 ~ 0x0118) DEYRLAT DN
Ea—R—bERELDRAZ(0x0041 ~ 0x0044, 0x0068) DE VAL A7

TIARTAMRELDRZ (0010 DEVLAT DN
RERRETLVTAVTRELTVAZ (00100 ~ 0x0103) DEYRLAT DN
T TTATANKEL D RAZ(0x0061 ~ 0x0063, 0x006A, 0x0118) DE YL AT
ATUVIVTARREL Y RAZ(0x0105, 0x0106) DEVRL A7
FTHEEVIREZ(0X0040) DEYRLATO
YUY TARREL Y RE(0x0065 ~ 0x0067) DEVRL AT

HI—RRIBELZAZ 0010 DEVRLAT I

HEICRR/\YI7ERALIBEORELVRIDEYRLATO

ot
102,
103,
103,
104,
104,
104,
105
106,
107,
108,
108
109,
AN
AL
ALY
A3
15
116,
AV
118,
120,
22,
22,
123,
124,
124,
125,
126,
126
27
181
132,
133
134
135,
136,
137
138,
139,

EREHRA M
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8-67. FE/NIREHLVREID AT YT RIFRE (0x0290) DEVRLAT b

B 8-68. T—LLURR(0x0280) DEVRL A7
Bl 8-69. BHLURAZ(0x0281 ~ 0x0284) DEVRL A7k
B 8-70. 7O 5 La—FOA—FLYRB (050298 ~ 0x02A3) DE VL ATk
B 8-71. Swizzle /32— DH—FLY R (0x02A5 ~ 0x02AD) DE VL A7k
B 8-72. RIATFLAREL YV RZ(0x028A) DEVRL AT O
B 8-73 RREMEANMEEL VRZ(0x0289) DEVRLATIL
B 8-74. ANLDRAEDIVEL T BRTEL Y RS (0x0288, 0x028C) DE YL AT Ik
B 8-75. AL DREDIATHEL Y RE(0x028D) DEVRLAT L

8-77. AXUFNYI7RITL IV RA(0x0238 ~ 0x023D)

B 8-78 AXUF/NVITOEBRAT

B8-79. Pr TRAREOME
B 8-80. LAYk N7 ORYRLEST

8-76. TL— L/ I7F vy a YT DREL VAR (050110, 00111 DEVET Ik

144
144
145
145
145
145
145
146,
146,
147
149,
150
181
181
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1. IXL&®IZ

ARRF2AVNT, Ty I —RRAT — vy 2D IR E DN LB RESC, B4 R IRIHET L O FEER) 7
L 3DS DT TT 4o ARBER G LI 0 I3 7 FIEICOWTIRHLIZL O T, HANZI3DS T nr I3 S ~v=a T
V= VAT ARIBEOIDS 70l I3 v =a TV - FIT7 4y P AR | B it ATV DI EE IR ICE NI TOET,

1.1. EYRLAFTIRDREEIZDONT

3DS DT AT ATV T 4T THHIZD AT ETONRALID REE Y AT IR TON ONZFDFEER L
TWERA, FRIZ 32 BT —ZDOE Y AT RE AEY ETONRA MDA NER L LIZH DT,

1-1. EYL AT I RENRAFDIAET

EvkLA7 9k
31 24 23 16 15 8 7 0
\ D \ c \ B A
NARDAIT
+0 +1 +2 +3
0x0000_0000 A B c D
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2. 7AVvOE—KDEFE

3DS DL — Ry T 7237 myr 8§ BE—ReTmy 7 32 —R0 2 @OORENEELET, Bk T57—)—F 725
AN AT AEAIET 0y 7 32 =R TRITHIEZRVER AN, ﬁﬂ%bf;mi}%/ﬁ\ IHHNRE TR ESNTWD T ey 8
FT—RFDOFFIZLTZEN,

T uy7E—ROREIL glRenderBlockModeDMP () TITWET,

a—K 2-1. glRenderBlockModeDMP() 05 &
void glRenderBlockModeDMP (GLenum mode) ;

mode [FLL T DR EMENHIRINLET,

£ 2-1. TOyHrE—FDEREE

R fE TavyE—F
GL_RENDER BLOCK8 MODE DMP 7y 8 =K (F74/Vh)
GL_RENDER BLOCK32 MODE_DMP Zay 32 F—K

Tryr 32 T—RiET vy 8 B—RERRY LT OLHZRHIRAHYET,
® Ty Y AR 2 IIEFINDID, Lo F— N\ T 7 BIOT AAT LA T7 7 DIREEGSIOE 7 2/VEN 32 O
TRV ER A, ZOHIRDT=D | LCD ERSTDECY ARXDL o F— Ry T 57 TAAT VAR 7% ff
PRI DZENTERLIRVET,
® glCopyTexImage2D (). glCopyTexSubImage2D () TOTIAT ¥ ~DIAL—|IELIITHOINERTA,
® JL— LNy T 7T I AF v &4 TE (render to texture) L7=3A OHEEFE RITIELLBHVER A, ZOHIBDT-
X RTRHADINCT VAT XL o H Y T T DD DDA IREATI LR TERLIARVET,

Ty e —REERLRNROL X I T EAT ST G ORERE FIIRFESNFET A, AL — Ny T 7 ~D
glDrawElements (). glDrawArrays (). glReadPixels () IZRAC 7 By ZE—RTEITLWLEZEWN, BIEDOT oy
7 —RERST5I21E glGetIntegerv () I GL RENDER BLOCKMODE DMP Z L T/EEWY,

21. 7—)—TTRTAk

T =V —=F T AT ARNIT AL TA R ERIRFIATONDT T AT ANDZE T, W DT T AT ARDIHTITH LS BB
CAREI T T T AN T LM TEET, 2O AT DI, Lo — o7 7O7 a7 E—RR7 ey 32
E—RTRITTRERA,

—V—F T AT ANIT — V=T T AR T 7 IRy T LIRS TN ET, 7=V —T T AN T 7L,
32x32 BV E 1 DOT 7L TRV, 7Ry 7OREFEELTT 7T AEE 1 DRFFLTOET, UFRMEIT 12 bit K5
TRUBSIL, T 7 RIERDIERED T T ARy T 7 ICEZAENLEEIT, KIGTHT I O7 —)—F T AEREHFINE
T, TV —F T AN T 7IFAEY RIZHIA IR T DB 70 1024x1024 E7BADT T ANy 77 ETRIGTHZE

NTEET, RIIT AL TA R E RSN T P ORI O F 7 ARG (e IME E72 135 K E) ORI TIThi,
T =Y —=F T AT AN AL AT T 0y N T R COTT7 A MNRRO T BB AZELIL, 7oAV LG A T ay s
W _RTOTTT A NREHSNET,

T =V —F T AT ANATIZECTTTT A MU D/ SA T T A ANEOND T TT A NDBEEMZHIENTEET, LooL,
FERED T 7 AT AL E DR E DMENWT-OIEYED T T AT AN TR EETHZENHY ., BoT=dHiox
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T A= U APRESNIR T AR EE NS RETTT A NNEHSN DT A REME N DD LITHEE LR TN
X720 ER A, *IJEfﬁfﬂéﬂém‘%7?7‘f‘/miéﬁoT/\"zLf:kbf%)i_ﬁ*?@?“fx%zbfﬁﬁﬂéﬂét&a INTF—~<
VAR BTN R ANRHC BT R AL T A, L, I RASNDRE T T T A MRS A 1T s S
NHRETFTAIBEEN T, K EORMBERFAELET,

7=V =T T AT ANIEINCEIT T 57 T AT AN L EBHFIZH D7D T T AT AN THLG A X7 —V—T
TAT AR IR TR0 ER A, T—U—F T AT AMD B a2 ELTUIAIT, fiEESN A RET T 7 ARl &
NARNATREMERHV £,

2.1.1. R{TDOHIHE

BEOT TATARFRRS, T—V—FT T AT ANDFEITEEIEIL glEnable () & glDisable () TITWET, 77—
V—F T AT ANNFELTENDDEINNL glIsEnabled () TRGTHIENTEET, TNENOBEE~D 51 HITIX
GL_EARLY DEPTH TEST DMP ZJ¥LFT,

—F 2-2. 7—)—FFRATADRITHIEH
glEnable (GL EARLY DEPTH TEST DMP) ;

glDisable (GL_EARLY DEPTH TEST DMP) ;
glIsEnabled (GL_EARLY DEPTH TEST DMP);

21.2. 1N IT7DHYT

T =Y —=F T 2T FIL@E DT T ARy T LTSI CWVES, ZUTIRERNCATHIZEN TEE TN, @E DT S A
N T 7e VT LI EII T 77— —FT T ANy 7 7H 7V T L TLIESN,

T =Y —F T ANy T 7EIVT T HITIE, mask I\ GL_EARLY DEPTH BUFFER BIT DMP 45 it wh~vAZZJELT
glClear () ZMOHLTLESW, Ny 77O TIHHESNDMEIL, glClearEarlyDepthDMP () TRRELET,

—F 2-3. 7——FTFRIRYI7 DY TED R EREE
void glClearEarlyDepthDMP (GLuint depth) ;
T =V —F T ANy T 7 OIVTEIILIE T OFT T ANy 7y OIIVTELRERICHEEZE AL E T2, @HEOT 7 A7) Tl
N GLfloat BITIEETHDIHL, 7—U—F FAT AT ;trt@*k%zf? ELRTFIUZRVER A, f8ETHHED B R
X UL FOXTEHAETLIENTEET,
Depth,,, = Depthx OxFFFFFF + offset (0.0 < Depth < 1.0)

arly

T =Y =T T AT ANEE DT T AT ANOBARNEE TIThN LA BB L T, offses 21X GL_LESS F7oi%
GL_LEQUAL E—R7256(T 0x1000 2L EOIEDJE, GL_GREATER F72id GL_GEQUAL E—R725HiT -0x1000 BA T OfE4
BHATHIEEHERL CQOET, 7TV —FT T ARy T7 7O IV TR LV DMEOEIHIL 0x000000 ~ 0xFFFFFR T4 D
T, offset BMATAGERINZOHFPEAEZ 728541 0x000000 ~ 0xFFFFFF (2772 7L TLIEE,

FESNTWDIYTEE G DI, pname |2 GL_EARLY DEPTH CLEAR VALUE DMP #JELC
glGetIntegerv () ZFFOMHL TIZENY,

21.3. TTRINVID7PEHFISY

T =V —=FF 2Ry T 7 TlL, 7=V —F F A% 32x32 7B /VHEN. DT vy TREFTHIENIT ﬁﬁ@%“j’xﬂ\ﬂ;f
DEFT I (T T AN T 7 EH T ) % 4xd B 7 RIVEN TREFL COET, ZOT7I70L, @ EOT T AT AROfE
RIZEoTUEFE D) T T AT 7D 4xd OEFIZHHE 7D 1 t?t/vT%Eﬂéﬁéﬂé& 1 ﬁx?/l\éﬂ D&
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ANEENTNDET =) —FT T ANy T 7O 7 By TSN TNDT =V —FT T AMENTEHINET, 77708 1 12k h
INDE, FOHEIEOHFHIZHDOE /BN TT T ANy 77 WEHINI-EL T 7T 7IEFE T, 7—V—F 7 A lid
HHSNERA, 2720, FLT—V—FT T ANy T 7OT7 0y 7IZEENTWD, FET7T77 0 0 OFPFHOE 78/ TF 7R
NRyTZ7INEHENTZEEIL, 7770 1 ISy FENDERIIFICT —V—F 7 AENFEFSNET, 2B, T /Ay 77 H
7B 0NIITEINDDIE, T—V—FT TARY T 75 I)T LIcLZDHRTT,

T T ARy T 7 BH 777N Lo THIEIES AT 77—V —TF T AT AN FILE T A ORGHENEF I RRFL TOE
T 7=V =T TAT AN HRAE R ELTHITIE, B 6L LESS F72iE GL_LEQUAL DA TX FRIDET /L)
BROET VONRICHE L, TLEBISY GL_GREATER F721% GL_GEQUAL DK IR OET LNLFRIDET VO
WZHETLET,

BIZIE, FEEBIEIC GL_LESS R EL CWDEEICHANICHDET VA FITHBEIL TLEIL, ZDOHEIZFRIIICHDHE
TNEHEL L, 77—V —F TARy T 7T EH SN ed | 7T —V—FT TATANISATHTTT A NI Z | T —
V=T T AT ANDRNRI NS T2 TLEWET, W0, FRHCHLET Va2 LIHiBd UL, 7—V—F 7 AT AT
WIEENDTFT A RBZ HZEZIRY T—Y—F T AT ANDEN R LB ES,

Fo, LRORE CRMANISH DT S R AN E'AT%7~U~?‘7‘“}<%ﬁ@§ﬁ%75%§6hiﬁm 0I5
Bl T REHE L& 77— )—7717/1]\7%%93 NEDPDET NVERE T HEEILT ) —T T AT AN H B
\Z95ZET, REMI _Tw)~77xrx%@yﬁ%%ﬁ%é_&ﬁﬁf‘%iﬁ

FE: T/ koT 1 EHESNE 72 ITHIET AT =) —F T AMENEHISNEEAD T, 1E
B — LT H TV — A THBBEBAEEZ CTF S AR T 7O7) T ZEREL TWTH, BT 77
& 01T AEOICTIL =L LT = —F T AN T 77V T URIT IR0 EE A

2.1.4. LEBBAMDEE

T =Y —F T AT ANCHE T AL OR E L@ E 0T T AT ANTRNCER ELRT UL RV ER A, Hi AR
glEarlyDepthFuncDMP () CXETDHIENTEET,

a—F 2-4. 7—Y—TTRT RO LB B D i E RS
void glEarlyDepthFuncDMP (GLenum func) ;

Func \ZIX R BIS AR E LT, %€ v he/e ik BI%Y GL_LESS. GL_LEQUAL, GL_GREATER, GL_GEQUAL @ 4
FIE T, TOIENDOHEEEIIR ETIIENTEE A, BE DT S AT AN BRDHBETOT —)—F S AT Ak
T HEITEVEWDBE UL AREME R HYE T,

—V—F T AT AN LB BEI IR N DD BREIWCEETDHIENTEERA, 1 DOV —2TT TAT AR L3
WA BT LURPLHE T 53T = —F AT ANIM A TERIpo TLEWE TN, 7= —FT 72y 77215 %
IVT T HZETHIFIN LIRS NDZENHDET,

BUERR ESNTWD BB 2 BLfF 37 5121%. pname |Z GL_EARLY DEPTH FUNC_DMP Z{#LC
glGetIntegerv () ZFFOHLTEEW, FIHPMREETIL 6L LESS DR EISNTVET,

T V=T TATANPANTHLY 6 BREDOT T ANy T A IEBREESRENDLLEL, ST DT —V—FT T AT 7
DIEET I NDTZ T AR T T AMEO R KM F 3/ METERH L ET, 77—V —F 7 A7 AbD LLEE B
GL_LESS &—N%/2id GL_LEQUAL E—FDHEIFHK AN T, GL_GREATER E—NF/IX GL_GEQUAL T—RDHH
TR/METT =) =T 7 Ay T 7 IEHENE T, 7=V =T T ANy T ONEZAMBITEERY H T 280, SME5
EREEZBET DI LI TEEE A,

18 /195 EXREHRASH



3DS 3DS A4S SIS R=aTI - FS5T7499 A iR

2141, LBEABOEREICOLT
1 7L —AE T DRI A AR T2 EOMNICE DL T, 7= —FT 7 AT AN TR A A F 3512130 <
OPOHIFINHVET,
® 7 —V—F T AT AND GBI TARAED T T AT AR FIU TRF U720 E8 A,
® 7V —F T AT AND IS E — R E LTS, T—V—FT T ANy T 75T HETT —I—FT T AT AL
BEMA LR E T LN TEEEA,
® 1 DDLU H — Ry T 7IZXH L THETE OT T AT AD L B BN E B STHEEI DM T b, 77—V —7 7 ANy
TV T TAHECT =) —FT T AT AN [N T HIENTEEE A,
® EH DT T AT AN ISR T — ) —F T AT ANCHE A CTERW BB F XN =551, 7=V —T 7 A
T AN MR (15 1E) 12U 72T AU 70 E8 A,

ZNHDHIKNIED R VRS BiES727 77 A MOFEHIDM T CTIELWHTE RS BTSSR W ATREME RSV E3,
BRI Z AT 2 T ELL TR, 7+ —~ 2 2% LS WE IO LT ——F F AT AN AN T 5710, ik
BaERTH-NIT = V=T T AT 70T T HERERSHVET, 122U, BB DO FHETT—)—FT T ANy T 7
DOIVT BEBIATOID L, BEAST SR ENHE X TR T 4 —~ AW _ LU W ATREMENHV £,

1 Z7L— A CHBBE BT T 5RE BEOT TANT7OIVT ER-IBDIAI T TT—V—FT T AN T 75707

THEXT FRHEIELBI DI . ZUTEIZ R/ IME (0x000000) £7- 138 Kl (0xFFFFFF) 3% £ 75 X9 1L T EE
v,
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2-1. LBEAREE D= E T SHM

HEIER )
)/
s RO AT T7—)—TFTFTRTRANEB =T 54
NIRES g
= 2 R
g E GL.LESS > GL_GREATER GL LESS
NSRS & 1+ & E A E
NI hx
NG X X
NESEE Ik
K| K K
NI N
X i~ | |1k i~
™ | | |
kol |7 i
AN N
7—')—?7“17—1#%5?1T7—U—7‘-“7°7\7‘-ZI~?E§J
> >
s BROFEFTT—)—TTRATFANEEHIZT S5
L N
= N =
N GL LESS GLGREATER | | | GL LESS
NER @ e N T
W N A
N || X DK
N B | [k
By X % X
| ID n| D
X | |1k [NUIRIN
™ | | [
=T 71T
B NN
F—)—FTRTFANED - T?—'J—-‘r“‘7°7<7‘-xwﬁ§m
> >
s KB EERE T S-URI7—)—T TR\ I7EHIT T35
B B N
TR > >
MY e GL LESS D GLGREATER | | &) GL LESS
D[N W B A~ HE S HIE
whD L D )
~2 K 2 2
DS < <
2K X X K
DD N ™
N | |
PTT T T
CNIEN N N
T—)—FTRTAELN
>

21.5. 77ty bDOHAE 21— R— b2 ERALI-LEDREE

T —U—F T ATANCIX, T—U—F T ANy T 7 &5 T EE ORI, B a—R— DA 7y MSE 2 neny)
=R T OREERHVET, TDD, Ea—R—bDF 7y (glviewport () @ x. p) A (0, 0) TIHRWEGE
12, 7=V —=F T AT AN ELATbNAR R0 £,

T—=U—F T2y T7 7 DOEHNL, B a—R—hDA 7’3 SN A5 L T Th AT, Ea—R—hD4 7
Ty REHSNDOE 7 BNV OT T AEE AT hNE SN T =) —F T 2NN T 7 OFT T AEB S TLUEND
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FT, ZHUCEY, 7=V =T TRATANIRAT DT OE T BANT 2 AV EHESITLED, #iBSILDREE 72103
MBS WD RAELET, 7oAV EHESNIZGE . TOE 7 BN 25 T 8X8 B/ AN G- THEHETHATLEN
E

ZOREEEREES DL, LT D 2 DO ENREZLNET,

® Lo —R—hDAT7EYMNZ (0, 0) USADEEZREL, 7T —V—FT TAT AN WHIZLET, | DO —2TT—V—
T TAT ANDH N BN Z 2 BB T HE, 7T —)—F AT ANONFIIE LTI, BHEOT 7 AT AR
THETONLIREE T BT TONATZ | fiIERIZRICICRD ET,

® Lo —R—FDA TV (0, 0) ZFREL., ADVICET N 2— 254 > THIE fEEE 5L T, RER A
WU T ThHYRLET,
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3. AU AERYIZEIN =T —2DFEF

THRANY T 7T VAT v A A—V1X VRAM 7213 Cle | AV AEVICHER U BIICH B2 ENTEE T, 72720, 22TV
AL AR [ EiF, FOHFTHEL T SAADLDT 72 A L TT R AOBAMEIMRFESN TV AT THH T /31
AAEY | DZEEFRL TNET, T4 T TV TAA L AENIAE =2 ER LRV AL, T — 2 &L CODHEIR AT /S A 2
AEY FIZRTF TR N EICER L TLIES N,

FEE:  TRLROTIAANE, N7 7 OfER (AEVFEIR O B 1) 128> TRV ES, FEIXI3DS 7
0y I T~ =aT v = T T T4 P AR | DT T alr—42 125K [\ 7 7RI LD T TA A
FOEN | BB TLIZEN, Fi2, T AAAAEVNZ DWW TOREMILI3DS 7Ry I3 7 ~=aT )b
- VAT LR S RL TSN,

GPU IZAM U AERVTEN NI T —F & EES BT DI LN TEET R, AR T DO EIC Lo TEMER R F
Ty Flo A AEVT VRAM (TR TT VAR E NS DD | T =~ A 52D FREMEDR DD £, filZ
(E THE YT 7% VRAM EA AT L THEGR LIS & L VRAM ED TR Sy 7 7 ~OT 7 B AEFEIFIAL L AEY
~OT 7R AREETE FLTLENET,

glTexImage2D (). glCompressedTexImage2D (). glCopyTexImage2D (), glBufferData () I target Al
BOIRERH RN 7 77 2w BRI CHES 2L T, GPU O T 7B RSO E R, S IRIF I A AN — 2 ERL
FHPENPOBREEATIZLN TEET,

% 3-1.GPU D7 7R EREISY

239 TItRE
NN_GX_ MEM VRAMA GPU I VRAM-A (277 & A
NN GX MEM VRAMB GPU I VRAM-B (27 7& A
NN GX MEM FCRAM GPUIAA U AEVICT 78 A

% 3-2. aB—ERIBETSY

239 aAE—DER
GL_COPY FCRAM DMP A AENZA —EAERT D
GL_NO_COPY FCRAM DMP A ARV —ZER LR

RIEDHMBEDLEELTUILLTD 4 D120 NET,

1. AV AFNIT 7 BAL, A AENI2E —2ERTD

2. AL AENIT 7B AL, A ARV —ZAER LR
3. VRAM-A®) (277 BAL, A AEVZat —%ER T2
4, VRAM-AB) IZT7 77 AL, A AV —E/E L7

glTexImage2D ()., glCompressedTexImage2D (), glBufferData () DT 7 VML (1) DFRE T,
glTexImage2D () D, pixels F#II NULL ZIELT-HAITIT 4. DFRE T VRAM-B N7 78R L720FE 9,

glCopyTexImage2D () (Z{X GPU DT 7B AFHARED L AIRET T, BN THRIESNI-ATY RICHEEEfHERL, 7
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F—\y 77 DNEE DMA Bk LET, 774V ME NN_GX MEM FCRAM(AA U AENIT 7EA) TT,

glBufferSubData () X GPU OT7 /AR ELa —1ERFEE T 77 DR E% glBufferData () 7H5|EfEE
7

31. AU AEYIZTIRAL, AU AEYIZAE—ZERT S

NN _GX_MEM FCRAM & GL_COPY FCRAM DMP LODFmBRfNZH8E L CRBA MO LIZHEATT,
1Y NORSPAN: L (o D= S

® BETNTAS L AR _EICHEIk A R 35
® fERL7-fEIKIC CPU N F —& & —14%
® GPU |THEBEAL L AT (bt —LI=fER) I 7 72T 5

T — 2 E R CODIEIRI I B O T E % (CPU ICL5a —E &) IR T HIENTEET, T —HDTRLAIC
NULL Z48 € LTS B I IR O MR O BN T, T —Z0Oat— 3 fThh A,

32. A UAEYIZTHERAL A AEY) ([CAF—FERLALY

NN _GX_MEM FCRAM & GL_NO_COPY FCRAM DMP LODmPEFZHEE L CRA MO LZGETT.
D MO SRAN: N (S = S B
® GPU [FE AN AT (T 7V —al THRL QWD) (27 7B AT %

T REREL CODEIEI, BB T30 E TIEE T DN TEER A, 7 —# D7 FLAIL NULL ZHELT256
R PICA FATAT 74—~y S DT IV AF ¥ & —F L1236 13 GL_INVALID OPERATION DI —4a/EmL £ T,

ZOFRET glBufferData () MR TDIEE N7 7DOMEIKITIT 7V — al INEHT AR THHTZ0D,
glBufferSubData () IXERDFEIK DT — XD EHEITWOEE Ay RO RO EHILT 7V —a TITo TLIES,
%72, glBufferSubData () ® data (i, glBufferData () CTHESNIZITLO/NN\Y T 7T RV AIZ offset AL
TAED R E STV A1 GLINVALID VALUE D=7 —4% 4L ET,

F72. GL B AEOHESTI, A AEYONEE CPU TEIRICEHTLT=T — 4% GPU ICRBEISE 555413
nngxUpdateBufferLight () ZFFOH T HERHVET,

3.3. VRAM-A(B) [T7 AL, AU AE)[COAE—ZERT S

NN_GX MEM VRAMA ¥72/% NN_GX_MEM VRAMB &, GL_COPY FCRAM DMP LOimBRFIZHEE L TR AFONH L7
BAETY,

LUF OO @ EELET,
® [N TALL AEY L& VRAM I FEVE VRIS A TR T 5
® HEfRL7-fEIIC CPU 3 F —# %ot —15
® AALAEY (I — LK) 2>5 VRAM 125 —%% DMA Hzik45
® GPU |Z VRAM [T 72T %

T — A EREMIL T DRI X BB O T B4 (CPU ICE D —E) I T HZEN TEET, 7 —HDTRLAIL
NULL Z#8E L7 A 1% GL_INVALID OPERATION D7 —ZELET,
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3.4. VRAM-AB) [Z7HEAL ., AU AEYIZaE—ZERLEL

NN GX MEM VRAMA F72/¥ NN GX MEM VRAMB &, GL NO COPY FCRAM DMP &ODimfz+5iE L TR AU
LB a T,

D NORSPAN: 1N (S = 3 D

® BN T VRAM _EICHEIRZ (R 95

® AALAEN (T TV —a THERL TODHEIK) 225 VRAM I27 —4% DMA #5575

® GPU |X VRAM (27 7&AF 5
T = ARl TOD I DMA $RIC L2 =258 T (DMA RIE D= < RUZ T ANE T 2EGR) 70 F THRIET S
ZENTEER Ay 7 —HDT RLAIT NULL 245 E LISE S IR ORE RO 223 T, DMA #5813 ThivEt A,
PICA RAT AT 74— AN DT I AF ¥ & —R L1354 GL_INVALID OPERATION D7 —4&A4 ML ET,

ZOBETH—RENTZTER N7 7IZX LT glBufferSubData () ZFFONH LA, 77V — a3 DMA findk
MFETTHET data THELIZHEIEONFEZRIEL 2T TR EEA,

3.5. VRAM =8B $-FIFHT B

VRAM-A & VRAM-B ~DO 7T 7B AL, ZNENHNOF v RV TIThIVET, [FUFAI T TEXIALRTEAIAL DT
BT 7iE. FAENERID VRAM [T CREMR T A LA HERE L £,

T RABHE T OMBEDEITUTOLBY T,

& 3-3. FUEANHAT HEAEDE

mavsHBsabY LTI
HTG— Ny Ty eT TR AT N) Ry T 7 LU R T A
HT— Ry T 7T A AT VAN T 7 nngxTransferRenderImage () DEITHF
HENT 7 T I AN T 7 glDrawElements () DFE{THF

VBV T BECTT IR ADRAET DT — 0T 7T T A(RT L2 L) Ry 7 7135l & O VRAM (ZHEfR 952 &% 58<
HELEL £,
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4. AT—krFvyia

AR AT MRyl aldmv i R vyt a RO IR TR S D7 BE LSV ELT,
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5. BBEFET )L DELEH

FRHET V41T 3D =0 TIAT AL T BEDIDNTRI S CNDDERTHFHIRET N OZLT, DA, ~7 U7
WD FHBE DI ESNDNEN ST R E T EENTOET,
IR 72 FREE T /U3 DD O — BRFEE (ambient) | B (emissive) | JEEOE (diffuse) | 51 Y6 (specular) — 1245
ks Ed,

reflected light = emissive+ ambient + diffuse+ specular

TIGTRANTAT AT BT TAINT =D ZVNT—D 2 SONT—=BHNENET, TTA=V DT — TR,
B SEBEDOTNTT D3, BHLH VAT —1E 2 DOFEEHOTTHY , A H DA RIUOXIETHILNT
EET,

5.1. f8#AmE I 5 (microfacet Reflection)

microfacet SIFPIR TIZFRFR CEARWNEE I T/ NSRE D ZETY, FWERE OWE DS microfacet DIES THERSILT
WHEEZ UL, FANRT VLRSI MY D/ N—T RTZ—ET D15 % FF2 microfacet ITAAR T AN & KA
B CNWBZETRDES, DD, TN E KT ESES microfacet DENZVNEE |, LRV E ARV E T,

T TVERR DA R B BRI E0 | F D FEDVERR A D microfacet DENSZ IR 4540 BIEAEE AT 1T WE D EHE
BT ORI 2221020 E T, ZOREIT microfacet DAIEL (slope) 23E DI L TOBERTHD TS
HDHT= | AES AT (slope distribution) B9 ESHIEIEVE T,

a—F 5-1. fGHE R 5T D REH

GLfloat msO[] = {1.0f, 1.0f, 1.0f, 1.0f};

GLfloat msl[] = {0.0f, 0.0f, 0.0f, 1.0f};

glUniformli (glGetUniformLocation (progID, "dmp LightEnv.config"),
GL _LIGHT ENV_LAYER CONFIGO DMP);

glUniform4fv (glGetUniformLocation (progID, "dmp FragmentMaterial.specular0"),
1, msO0);

glUniform4fv (glGetUniformLocation (progID, "dmp FragmentMaterial.specularl"),
1, msl);

glUniformli (glGetUniformLocation (progID, "dmp LightEnv.lutEnabledRefl"),

GL FALSE) ;

glUniformli (glGetUniformLocation (progID, "dmp LightEnv.lutEnabledDO"),
GL_TRUE) ;

glUniformli (glGetUniformLocation (progID, "dmp LightEnv.absLutInputbD0"),
GL_TRUE) ;

glUniformli (glGetUniformLocation (progID, "dmp LightEnv.lutInputDO"),
GL_LIGHT ENV_NH DMP);

glUniformli (glGetUniformLocation (progID, "dmp LightEnv.clampHighlights"),
GL_FALSE) ;

glUniformli (glGetUniformLocation (progID, "dmp LightSource[0].geomFactorl"),
GL FALSE) ;

GLfloat LUT DO[512];

for( i = 0; i < 256; i++) LUT DO[i] = slopeDist ((float) i / 256.0f);
for( i = 0; 1 < 255; i++) LUT DO[i + 256] = LUT DO[i + 1] - LUT DO[i];
LUT DO[511] = slopeDist(1.0f) - LUT DO[255];
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glBindTexture (GL LUT TEXTUREO DMP, lutTexDO);
glTexImagelD (GL LUT TEXTUREO DMP, 0, GL LUMINANCEF DMP, 512, O,
GL_LUMINANCEF DMP, GL FLOAT, LUT DO);
glUniformli (glGetUniformLocation (progID,
"dmp FragmentMaterial.samplerDO"), O0);

A 0(D0) DT — 7 NMZAB AT BB DY TV TEER EL TOET,

5.2. 71> =24 >%FT )L (Blinn—Phong Model)

Blinn-Phong O €7 MR EFEBIEA 2341 BRI L3 B i i S 677 /1 C 9, F 7=, Blinn—Phong O—#%{kx
NI HE7 /L (generalized Blinn—Phong model) i3, {E#REN—T TNV ONFEE G $ICE D, ~EFBAELISN D534 B
affio TRIINFET, Hl21E Gaussian BIEE DAL L THWAZENTEET,

HA#fi72 Blinn-Phong O SHET /L CTHAUX, POl i 5 00 F2EEFICo3Aa BA%K slopeDist() LA F DI EFK T D2 T
7,

O—K 5-2. B$li73 Blinn-Phong 7L TO S A%

float slopeDist (float NH)
{

return powf (NH, 2.0f);
}

T HEVHT—IZ 2 DA NAE T, 2 @) D75 Blinn-Phong 7 VAR THZLL TEET, 2N, HFf
1D OBRT—7 M2 2 J8 B OAR AR BEER OV 7V AR EL, DO & D1 O & HAd AL Avar 747
L — g B E AL TR T A ENTEET,

O—K 5-3. 2 BH 5753 Blinn—Phong BT )LD ELEHI

GLfloat msO[] = {1.0f, 1.0f, 1.0f, 1.0f};

GLfloat msl[] = {1.0f, 1.0f, 1.0f, 1.0f};

glUniformli (glGetUniformLocation (progID, "dmp LightEnv.config"),
GL_LIGHT ENV_LAYER CONFIG2 DMP);

glUniform4fv (glGetUniformLocation (progID, "dmp FragmentMaterial.specular0"),
1, ms0);

glUniform4fv (glGetUniformLocation (progID, "dmp FragmentMaterial.specularl"),
1, msl);

glUniformli (glGetUniformLocation (progID, "dmp LightEnv.lutEnabledRefl"),
GL FALSE) ;

glUniformli (glGetUniformLocation (progID, "dmp LightEnv.lutEnabledDQO"),
GL_TRUE) ;

glUniformli (glGetUniformLocation (progID, "dmp LightEnv.absLutInputD0"),
GL_TRUE) ;

glUniformli (glGetUniformLocation (progID, "dmp LightEnv.lutInputDO"),
GL_LIGHT ENV_NH DMP) ;

glUniformli (glGetUniformLocation (progID, "dmp LightEnv.lutEnabledDl"),
GL_TRUE) ;

glUniformli (glGetUniformLocation (progID, "dmp LightEnv.absLutInputDl"),
GL_TRUE) ;

glUniformli (glGetUniformLocation (progID, "dmp LightEnv.lutInputDl"),
GL LIGHT ENV_NH DMP) ;
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glUniformli (glGetUniformLocation (progID, "dmp LightEnv.clampHighlights"),

GL_FALSE) ;

glUniformli (glGetUniformLocation (progID, "dmp LightSource[0].geomFactorQ"),
GL FALSE) ;

glUniformli (glGetUniformLocation (progID, "dmp LightSource[0].geomFactorl"),
GL FALSE) ;

GLfloat LUT DO[512], LUT D1[512];

for( i = 0; 1 < 256; i++) LUT DO[i] = slopeDistDO((float) i / 256.0f);
for( i = 0; i < 255; i++) LUT DO[i + 256] = LUT DO[i + 1] LUT DO[1i];
LUT DO[511] 0(1.0f) - LUT DO[255];

slopeDistD
for( i = 0; < 256; i++) LUT D1[i] = slopeDistDl ((float) i / 256.0f);
< 255; i++) LUT D1[i + 256] = LUT D1[i + 1] LUT D1[i];
slopeDistDl (1.0f) - LUT D1[255];

SRS

for( i = 0;
LUT_D1[511]

glBindTexture (GL LUT TEXTUREO DMP, lutTexDO) ;
glTexImagelD (GL LUT TEXTUREO DMP, 0, GL LUMINANCEF DMP, 512, O,
GL LUMINANCEF DMP, GL FLOAT, LUT DO) ;
glBindTexture (GL LUT TEXTURE1l DMP, lutTexDl);
glTexImagelD (GL_LUT TEXTUREl DMP, 0, GL_ LUMINANCEF DMP, 512, O,
GL LUMINANCEF DMP, GL FLOAT, LUT DI1);
glUniformli (glGetUniformLocation (progID, "dmp FragmentMaterial.samplerDO"), 0);
glUniformli (glGetUniformLocation (progID, "dmp FragmentMaterial.samplerDl1"), 1);

Blinn-Phong €7 /I DOWTILL FOLHERE S L TLIEE0,

Blinn, James F., Models of Light Reflection for Computer Synthesised Pictures, ACM Computer Graphics,
SIGGRAPH 1977 Proceedings, 11(4), pp. 192-198

5.3. 794 - F—5> X ET )L (Cook-Torrance Model)

IVIERE 2D BEFBL$ DD Cook-Torrance DET /L TY, ZDET /LTI, O RKFENSAEZKIZTL
NIEERHIND T 77 5% RE LD OB THEERL TWET, BRSO BITEL A B AG A LR ITROEET
REDLZEEFAL, SHITBEIZE > TRBRDWAREEZZ BT DL TR A B O NN ERB T DTN TEET, 7
VINVIRIFZ DR T AT L LERANT I OBIBEL TRILIZLO T,

microfacet D7 L FIVIHE # % HEE 22 TV ERRT microfacet DIERRTHY | BT S L FEEICE T AN—T b
NE—BLES, 2O, ZOFTNETTTANTAT A7 TRIT DI, (=TT IHERET A hD N —
T RIITHBOT) G M EN—T ST IET L FVEAD AN AL, A BT O m? &R
Beckmann BH¥4-fE U E 7, F£72. microfacet [l LA LT ZELBELRTIUTRVET AN, AEICEST
microfacet 2B MR SICBIZE T HEIA X, VA4 AR 77274 (Cook-Torrance @ geometric factor (2 FE%E LT
HD) EL T AV HT7—DHAERITT TIZEEFNTQNET, 3DS DUA AN T 77 %1% Cook-Torrance 7> geometric
factor ZLA FOIHZIEEILIZH DT,

GF =max| 0, Lf’—Nfz
(Lf, +7F)

LEVX i FHDTFARDTAII ML NFE VETIEREBR~ I LT,

TV RNVEDIEIT R EPOUREIT AIKAFL T, 2070, 7LV FVIEIE RGB D& LSy TOJEHT R PR TR
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TAIENTE, TITTANMNTAT AT TIEE R DR E EL TR Z L7 FET,

LA EDZ 5, Cook—Torrance BT NET T A NTAT 47 TRETHIZIE K TAANE 2a— a7 702 2
FAN T 7B EFIRHL O ATNABIRERI ML EN—T XTIV OWNFE, T AANE 2—ar 7 772D ATNiERE
N=TXIMVOWNTEEFIH T 2203000 ET, ZRVRNFRERDIZL AYar 747 4,5,7 D 3 DTY, £z, w77
JVOSEHEDE | WKFHIEZHDY, TANPLOEEE N | TRMRESNDIZEITERENLETT,

O—K 5-4. Cook-Torrance ET L)L

{0.0f,
{1.0f£,

GLfloat ms[] =
GLfloat 1ls[] =

0.0f,
1.0f,

0.0f,
1.0f,

0.0f};
1.0f};
glUniform4fv (glGetUniformLocation (progID, "dmp FragmentMaterial.specular0"),
1, ms);

glUniformé4fv (glGetUniformLocation (proglD,

"dmp FragmentLightSource[0].specularl"), 1, 1s);

glUniformli (glGetUniformLocation (progID, "dmp LightEnv.lutEnabledRefl"),
GL_TRUE) ;

glUniformli (glGetUniformLocation (progID, "dmp LightEnv.config"),

GL _LIGHT ENV_LAYER CONFIG4 DMP);

glUniformli (glGetUniformLocation (progID,
GL_TRUE) ;

glUniformli (glGetUniformLocation (progID,
GL FALSE) ;

glUniformli (glGetUniformLocation (proglID,
GL FALSE) ;

glUniformli (glGetUniformLocation (progID,
GL_FALSE) ;

glUniformli (glGetUniformLocation (progID,
GL FALSE) ;

glUniformli (glGetUniformLocation (proglID,
GL_LIGHT ENV_VH DMP);

glUniformli (glGetUniformLocation (progID,
GL_LIGHT ENV_VH DMP) ;

glUniformli (glGetUniformLocation (progID,
GL_LIGHT ENV_VH DMP) ;

glUniformli (glGetUniformLocation (proglID,
GL_LIGHT ENV_NH DMP);

glUniformlf (glGetUniformLocation (progID,

glUniformlf (glGetUniformLocation (proglID,

glUniformlf (glGetUniformLocation (progID,

glUniformlf (glGetUniformLocation (progID,

glUniformli (glGetUniformLocation (proglID,
GL FALSE) ;

glUniformli (glGetUniformLocation (progID,
GL_TRUE) ;

GLfloat LUT RR[512],

for( i = 0; i < 128; i++) LUT RR[i] =

nk fresnel ((float) i / 128.0f,
for( i = 0; i < 127; i++) LUT RR[i + 256]
LUT RR[383] = nk fresnel(1.0f,

LUT_RG[512], LUT RB[512],

"dmp LightEnv.
"dmp LightEnv.
"dmp LightEnv.
"dmp LightEnv.
"dmp LightEnv.
"dmp LightEnv.
"dmp LightEnv.
"dmp LightEnv.
"dmp LightEnv.
"dmp LightEnv.
"dmp LightEnv.
"dmp LightEnv.

"dmp LightEnv.
"dmp LightEnv.

lutEnabledDl1"),

absLutInputRR"),

absLutInputRG"),

absLutInputRB"),

absLutInputDl"),

lutInputRR"),

lutInputRG"),

lutInputRB"),
lutInputDl"),
lutScaleRR"), 2.0f);
lutScaleRG"), 2.0f);
lutScaleRB"), .0f) ;
lutScaleDl1"), 2.0f);

clampHighlights"),

"dmp LightSource[0].geomFactorl"),

= LUT RR[i +

FRESNEL N R, FRESNEL K R)

LUT_D1[512];

FRESNEL N R, FRESNEL K R);

1] - LUT RR[i];
- LUT RR[127];
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for( i = 0; i < 128; i++) LUT RG[i] =

nk fresnel ((float) i / 128.0f, FRESNEL N G, FRESNEL K G);
for( i = 0; i < 127; i++) LUT RG[i + 256] = LUT RG[i + 1] - LUT RG[i];
LUT RG[383] = nk fresnel(1.0f, FRESNEL N G, FRESNEL K G) - LUT RG[127];

for( i = 0; i < 128; i++) LUT RB[i] =

nk fresnel ((float) i / 128.0f, FRESNEL N B, FRESNEL K B);
for( i = 0; i < 127; i++) LUT RB[i + 256] = LUT RB[i + 1] - LUT RB[i];
LUT RB[383] = nk fresnel(1.0f, FRESNEL N B, FRESNEL K B) - LUT RB[127];
for( i = 0; < 128; i++) LUT D1[i] = beckmann((float) i / 128.0f, 1.0f);
< 127; 4i++) LUT D1[1i + 256] = LUT D1[i + 1] - LUT DI1[i];
beckmann(1.0f, 1.0f) - LUT D1[127];

for( i = 0;
LUT_D1[383]

glBindTexture (GL LUT TEXTUREO DMP, lutTexRR);
glTexImagelD (GL LUT TEXTUREO DMP, 0, GL_ LUMINANCEF DMP, 512, O,

GL LUMINANCEF DMP, GL FLOAT, LUT RR);
glBindTexture (GL LUT TEXTURE1 DMP, lutTexRG) ;
glTexImagelD (GL LUT TEXTURE1 DMP, 0, GL LUMINANCEF DMP, 512, O,

GL_LUMINANCEF DMP, GL FLOAT, LUT RG);
glBindTexture (GL LUT TEXTURE2 DMP, lutTexRB);
glTexImagelD (GL LUT TEXTURE2 DMP, 0, GL_ LUMINANCEF DMP, 512, O,

GL LUMINANCEF DMP, GL FLOAT, LUT RB);
glBindTexture (GL LUT TEXTURE3 DMP, lutTexDl);
ngexImagelD(GL_LUT_TEXTURE3_DMP, 0, GL LUMINANCEF DMP, 512, O,

GL_LUMINANCEF DMP, GL FLOAT, LUT D1);
glUniformli (glGetUniformLocation (progID, "dmp FragmentMaterial.samplerRR"), 0)
glUniformli (glGetUniformLocation (progID, "dmp FragmentMaterial.samplerRG"), 1)
glUniformli (glGetUniformLocation (progID, "dmp FragmentMaterial.samplerRB"), 2);
glUniformli (glGetUniformLocation (progID, "dmp FragmentMaterial.samplerDl"), 3)

nk_fresnel (), beckmann () (ZENENISEIREZE B L7 L 3V R BIEL, beckmann BI#L T,

’

dmp LightEnv.lutScaleXX THMT—7 WnbOH AL THET,
Cook-Torrance &7 /M DOWTIILL FOLHERE SR TLEE0,

Cook, Robert L., and Torrance, Kenneth E., A Reflectance Model for Computer Graphics, ACM Computer Graphics,
SIGGRAPH 1981 Proceedings, 15(4), pp. 307-316.

PHAANT 77 ZZOWTUILL T OLREZ R TTZEW,

Alan Watt, 3D Computer Graphics, 3rd edition, Addison—-Wesley Publishing Ltd, Addison-Wesley Publishing
Company Inc., 2000, pp. 216

KE 2 728 D JBITREW RISV TIEILL T O STk A B IR L TS,

Glassner, Andrew S., Principles of Digital Image Synthesis, Morgan Kaufmann Publishers, Inc., San Francisco, CA,
1995.

54.>a1)v R FHEET L (Schlick Anisotropic Model)

CHETITRI L CEBHET /T, MECH L TT N TOY =7 =2 RICHEE 28> T (571 isotropic) &R
TEL . SEHTERICRI U TR FRE 72 o COVEL T, FIUSKTL . S OREHED R E D J7 [ TR I 28R 2 X512 =
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IZX LT — 7 = AN B B M 2R A % B 51 (anisotropic) EFEFONET,

BFEVEDHHY—7 2 AD KO BELEI T — 7 = AV -7 MO B E LU TE(LLET, Schlick 13582 5K 522K B
T BT, D AiEE 2 SO TRERTHZEAIRBLEL, 1 DITEREN—T_XIMUITEEZEL, $9 1 I3
EN—T XTIV OEENE DR ERT VO3 A O IK 7T 28T, LT TRENET,

D=Z(N-H)x A(cos(®))

7= (1472 =)

P
Alw) =
(CD) }72——])2a)2-F602

riIV =T = ADRSERHE DT o TA=S | p 13V —T 2 AD RO 53T A—2TT,

21—K 5-5. Schlick Anisotropic ET /)L 0)REHI

glUniformli (glGetUniformLocation (progID,
GL_TRUE) ;

glUniformli (glGetUniformLocation (progID,
GL LIGHT ENV_ LAYER CONFIG7 DMP) ;

"dmp LightEnv.

"dmp LightEnv.

lutEnabledRefl"),

config"),

glUniformli (glGetUniformLocation (progID, "dmp LightEnv.lutEnabledD1"),
GL_TRUE) ;

glUniformli (glGetUniformLocation (progID, "dmp LightEnv.absLutInputRR"),
GL_TRUE) ;

glUniformli (glGetUniformLocation (progID, "dmp LightEnv.absLutInputRG"),
GL_TRUE) ;

glUniformli (glGetUniformLocation (progID, "dmp LightEnv.absLutInputRB"),
GL_TRUE) ;

glUniformli (glGetUniformLocation (progID, "dmp LightEnv.absLutInputDl"),
GL_TRUE) ;

glUniformli (glGetUniformLocation (progID,
GL_LIGHT ENV_NH DMP) ;

"dmp LightEnv.

lutInputRR"),

glUniformli (glGetUniformLocation (progID, "dmp LightEnv.lutInputRG"),
GL_LIGHT ENV_NH DMP);
glUniformli (glGetUniformLocation (progID, "dmp LightEnv.lutInputRB"),

GL_LIGHT ENV NH DMP);
glUniformli (glGetUniformLocation (progID,
GL_LIGHT ENV_CP_DMP);

"dmp LightEnv.

lutInputDl"),

glUniformlf (glGetUniformLocation (progID, "dmp LightEnv.lutScaleRR"), 1.0f);

glUniformlf (glGetUniformLocation (progID, "dmp LightEnv.lutScaleRG"), 1.0f);

glUniformlf (glGetUniformLocation (progID, "dmp LightEnv.lutScaleRB"), 1.0f);

glUniformlf (glGetUniformLocation (progID, "dmp LightEnv.lutScaleD1"), 1.0f);
(

glUniformli (glGetUniformLocation (progID,
GL_FALSE) ;

glUniformli (glGetUniformLocation (progID,
GL FALSE) ;

glUniformli (glGetUniformLocation (proglID,

"dmp LightEnv.

clampHighlights"),

"dmp LightSource[0].geomFactorQ"),

"dmp LightSource[0].geomFactorl"),

ZDETILTD geometric factor 1% Cook-Torrance T /LDHDERIZNVET N, TTT A NTAT 4 7 THHEHALTWD
DHAANT 70 2 EIRRROR AR > TOET,

EREHRA M
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GL FALSE) ;

GLfloat LUT RR[512], LUT_RG[512], LUT_RB[512], LUT D1[512];

for( i = 0; 1 < 256; i++) LUT RR[i] =

z schlick(0.7f, (float) i / 256.0f,

for( i = 0; i < 255; i++) LUT RR[i + 256]
LUT RR[511] = z schlick(0.7f, 1.0f, true)

for( i = 0; i < 256; i++) LUT RG[i] =

z schlick(0.7f, (float) i / 256.0f,

for( i = 0; i < 255; i++) LUT RG[i + 256]
LUT RG[511] = z schlick(0.7f, 1.0f, true)

for( i = 0; i < 256; i++) LUT RB[i] =

z schlick(0.7f, (float) i / 256.0f,

for( i = 0; 1 < 255; i++) LUT RB[i + 256]
LUT RB[511] = z schlick(0.5f, 1.0f, true)

for( i = 0; 1 < 256; i++) LUT D1[i] =

true) ;

LUT RR[i + 1] -

LUT RR[255];

true) ;

LUT RG[i + 1] -

LUT_RG[255];

true) ;

LUT RB[i + 1] -

LUT_RB[255];

a schlick(0.0015f, (float) i / 256.0f, true);
LUT D1[i + 1] -

for( i = 0; i < 255; i++) LUT D1[i + 256]

LUT D1[511] = a schlick(0.0015f, 1.0f, true)

glBindTexture (GL LUT TEXTUREO DMP, lutTexRR) ;
glTexImagelD (GL LUT TEXTUREO DMP, 0, GL LUMINANCEF DMP,
GL LUMINANCEF DMP, GL FLOAT, LUT RR);
glBindTexture (GL_LUT TEXTURE1l DMP, lutTexRG);
glTexImagelD (GL_LUT TEXTURE1l DMP, 0, GL_LUMINANCEF DMP,
GL LUMINANCEF DMP, GL FLOAT, LUT RG) ;
glBindTexture (GL LUT TEXTURE2 DMP, lutTexRB) ;
glTexImagelD (GL LUT TEXTURE2 DMP, 0, GL LUMINANCEF DMP,
GL LUMINANCEF DMP, GL FLOAT, LUT RB);
glBindTexture (GL_LUT TEXTURE3 DMP, lutTexDl);
glTexImagelD (GL_LUT TEXTURE3 DMP, 0, GL_LUMINANCEF DMP,
GL LUMINANCEF DMP, GL FLOAT, LUT DI1);

glUniformli (glGetUniformLocation (proglID,
"dmp FragmentMaterial.samplerRR")

glUniformli (glGetUniformLocation (progID,
"dmp FragmentMaterial.samplerRG")

glUniformli (glGetUniformLocation (progID,
"dmp FragmentMaterial.samplerRB")

glUniformli (glGetUniformLocation (proglID,
"dmp FragmentMaterial.samplerDl")

glUniformli (glGetUniformLocation (progID,
GL_LIGHT ENV_BUMP AS BUMP DMP) ;

glUniformli (glGetUniformLocation (progID,
GL _TEXTUREOQ) ;

z_schlick().a_ schlick() i% schlick P4#T,

’

’

’

’

0);

1);

2);

3);

- LUT_D1[255];

512,

512,

512,

512,

LUT RR[i];

LUT RG[i];

LUT RB[i];

LUT D1[i];

"dmp LightEnv.bumpMode"),

"dmp LightEnv.bumpSelector"),

N T2 TEATOTWDDIL, SN T-HRBSA ) TUERT2D T,

T2y BITVEET MZOWTIL FOXLRESIRL TUTZS0,

Schlick, Christophe, An Inexpensive BRDF Model for Physically-Based Rendering, Computer Graphics Forum,

13(3),

32 /195 EXREHRASH



3DS 3DS A4S SIS R=aTI - FS5T7499 A iR

pp. 233-246 (1994).

5.5. & E T 8{ELETJL (Subsurface—Scattering Model)

AL, vy roay KEAEOL 2 EEHOMIRITIEONER FRELEFD. XIINH TELOBELEEZ LIZ RIS
HHENTHET, ZOIHWIRTIIED KENBEII AR NLE ST R0, INETHRNLZET VERILT 7 r—
FTIIRFTHENTEEE A,

Jensen LMBRRUIEBOLERZ N — AL ET VI, AR L TR EIEEO G B EE T — 7 = 2D H D8R Tl
I BHENIEDOTY, EORAMEEIE Y B B1THE (mean free—path) IZE D KREETHY, BARIFRFM Tl 1 2653
A—NZRVET,

ANEDOFOIHNZ, ERAOFEM TTEIAT VoI NE, BB ORIECTlzo7 | DORIFTHLENDE, Ml
DEWENREEIRUSNET, ZIUTEMELRIATICBW O FRE T, 3420 bRAE FRELERE 47 Y =/ o
TIEEE DOV Z VTR EE ThHEBEZDIENTEET,

FTIHIEE 5 R S OERO—ER 43 LA 72U T, ZOERSIT Jensen BIZLDROFE 3 A H (48 S IE “mean free—
path” DESIVFHEREV) L, WY —T 222804 TV /N ChHLEEZ DL, FORKET MIUTOXTELS

nEY,

Subsurface _scattering = Rrgb(L . N)x T(V . N)
Rrg(L-N) 1 ambertan G150 T2 wespping GEovtotres B ~DHDBNEE TV T 2 HERLA
DEHLOTY,

Rrgh(L-N)=r(L-N)+W(L-N)
r=0.5a' (e’ﬁ + e’ﬁ')
B=301-a)
B'= BB

|, 4(1+Far)
B_(l+§(l—Fdr)J
)_ a'Yi,
4x(1+ih)
1-(L-NY)

w(L-N

Y
i, =2r(e B +Be” g
ﬁ(e’ﬂ + e’ﬁ')
iO
a ’(albedo) & Fdr \Z oW ThE, L FOLHEkZESIRL TIEEN,

Jensen, H. W., Marschner, S., Levoy, M., and Hanrahan, P., A practical model for subsurface light transport,
SIGGRAPH 2001 Proceedings, E. Fiume, Ed., Annual Conference Series, pp. 511-518.
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3—F 5-6. RE THELET L OREH
/* Lighting Environment */
glUniformli (glGetUniformLocation (progID, "dmp LightEnv.config" ),
GL_LIGHT ENV_LAYER CONFIG7 DMP) ;
glUniformli (glGetUniformLocation (progID, "dmp LightEnv.lutEnabledRefl" ),
GL_TRUE) ;
glUniformli (glGetUniformLocation (progID, "dmp LightEnv.fresnelSelector" ),
GL_LIGHT ENV PRI SEC ALPHA FRESNEL DMP);
glUniformli (glGetUniformLocation (progID, "dmp LightEnv.clampHighlights" ),
GL FALSE) ;
glUniformli (glGetUniformLocation (progID, "dmp LightEnv.lutEnabledDO" ),
GL_TRUE) ;
glUniformli (glGetUniformLocation (progID, "dmp LightEnv.lutEnabledDl1" ),
GL_TRUE) ;
glUniformli (glGetUniformLocation (progID, "dmp LightEnv.absLutInputRR" ),
GL FALSE) ;
glUniformli (glGetUniformLocation (progID, "dmp LightEnv.absLutInputRG" ),
GL_FALSE) ;
glUniformli (glGetUniformLocation (progID, "dmp LightEnv.absLutInputRB" ),
GL_FALSE) ;
/* below we use GL TRUE to have non-zero for negative NV because negative NV values
happen on silhouette */
glUniformli (glGetUniformLocation (progID, "dmp LightEnv.absLutInputDl" ),
GL_TRUE) ;
glUniformli (glGetUniformLocation (progID, "dmp LightEnv.absLutInputD0" ),
GL_FALSE) ;
/* below we use GL TRUE to have non-zero for negative NV because negative NV values
happen on silhouette */
glUniformli (glGetUniformLocation (progID, "dmp LightEnv.absLutInputFR" ),
GL_TRUE) ;
glUniformli (glGetUniformLocation (progID, "dmp LightEnv.lutInputRR" ),
GL LIGHT ENV_LN DMP);
glUniformli (glGetUniformLocation (progID, "dmp LightEnv.lutInputRG" ),
GL_LIGHT ENV_LN DMP) ;
glUniformli (glGetUniformLocation (progID, "dmp LightEnv.lutInputRB" ),
GL_LIGHT ENV_LN DMP);
glUniformli (glGetUniformLocation (progID, "dmp LightEnv.lutInputDl" ),
GL LIGHT ENV NV DMP);
glUniformli (glGetUniformLocation (progID, "dmp LightEnv.lutInputDO" ),
GL_LIGHT ENV_NH DMP) ;
glUniformli (glGetUniformLocation (progID, "dmp LightEnv.lutInputFR" ),
GL_LIGHT ENV_NV_DMP);
/* Material */
GLfloat ms2[] = {0.28f, 0.28f, 0.28f, 1.f};
glUniform4fv (glGetUniformLocation (progID, "dmp FragmentMaterial.specularl"), 1,
ms2);
glUniformli (glGetUniformLocation (progID, "dmp FragmentMaterial.samplerRR"), 0)
glUniformli (glGetUniformLocation (progID, "dmp FragmentMaterial.samplerRG"), 1)
glUniformli (glGetUniformLocation (progID, "dmp FragmentMaterial.samplerRB"), 2)
glUniformli (glGetUniformLocation (progID, "dmp FragmentMaterial.samplerDl"), 3)
glUniformli (glGetUniformLocation (progID, "dmp FragmentMaterial.samplerDO"), 4)
glUniformli (glGetUniformLocation (progID, "dmp FragmentMaterial.samplerFR"), 5)
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/* Light Source */

GLfloat 1d0[] = {1.f, 1.f, 1.f, 1.f}; /* lightO diffuse */
GLfloat 1s0[] = {0.35f, 0.35f, 0.35f, 1.f}; /* lightO specular */
GLfloat 1sl[] = {0.28f, 0.28f, 0.28f, 1.f}; /* 1lightO specular2 */

glUniform4fv (glGetUniformLocation (progID,
1, 1d0);
glUniform4fv (glGetUniformLocation (proglD,

"dmp FragmentLightSource[0].diffuse"),

"dmp FragmentLightSource[0].specular0"), 1, 1s0);
glUniform4fv (glGetUniformLocation (proglID,

"dmp FragmentLightSource[0].specularl"), 1, 1sl);
glUniformli (glGetUniformLocation (proglID,

"dmp FragmentLightSource[0].geomFactorQ" ), GL FALSE);

glUniformli (glGetUniformLocation (progID,

"dmp FragmentLightSource[0].geomFactorl" ), GL FALSE) ;

/* Texture Combiner 0 */

glUniformli (glGetUniformLocation (proglID,
GL_ADD) ;

glUniformli (glGetUniformLocation (progID,
GL REPLACE) ;

glUniform3i (glGetUniformLocation (proglID,

"dmp TexEnv[0]

"dmp TexEnv [0]

"dmp TexEnv [0]

.combineRgb"),

.combineAlpha"),

.operandRgb"),

GL_SRC_COLOR, GL_SRC_COLOR, GL_SRC_COLOR) ;

glUniform3i (glGetUniformLocation (proglID,

"dmp TexEnv[0]

.operandAlpha"),

GL SRC ALPHA, GL SRC ALPHA, GL_ SRC ALPHA) ;

glUniform3i (glGetUniformLocation (progID,
GL_FRAGMENT PRIMARY COLOR DMP,
GL_CONSTANT) ;

glUniform3i (glGetUniformLocation (progID,
GL CONSTANT, GL CONSTANT,

/* Texture Combiner 1 */

glUniformli (glGetUniformLocation (progID,
GL_TEXTURE CUBE_MAP) ;

glUniformli (glGetUniformLocation (progID,
GL_MULT ADD DMP) ;

glUniformli (glGetUniformLocation (progID,
GL_REPLACE);

glUniform3i (glGetUniformLocation (proglID,

"dmp TexEnv[0].srcRgb"),

GL_FRAGMENT SECONDARY COLOR DMP,

"dmp TexEnv[0].srcAlpha"),

GL_CONSTANT) ;

"dmp Texture[0].samplerType" ),

"dmp TexEnv[1l].combineRgb"),

"dmp TexEnv[l].combineAlpha"),

"dmp TexEnv([1l].operandRgb"),

GL_SRC_COLOR, GL_SRC ALPHA, GL_SRC COLOR);

glUniform3i (glGetUniformLocation (progID,

"dmp TexEnv[1l].operandAlpha"),

GL SRC ALPHA, GL SRC ALPHA, GL SRC ALPHA) ;

glUniform3i (glGetUniformLocation (progID,

"dmp TexEnv([1l].srcRgb"),

GL TEXTUREO, GL FRAGMENT PRIMARY COLOR DMP, GL PREVIOUS) ;

glUniform3i (glGetUniformLocation (proglID,

"dmp TexEnv[1l].srcAlpha"),

GL PREVIOUS, GL PREVIOUS, GL PREVIOUS) ;

/* LUT */

GLfloat glut[3][512], lut[512];
int j, co;

GLuint lutids([o6];
glGenTextures (6, lutids);
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/* RR, RG, RB */
for (co = 0; co < 3; co++) {
for (j = 0; j < 128; j++) {
LN = (float) j/128.f;
glut[co]l [j] = calc lamb (LN, co) + calc wrap (LN, co);

for (j = 128; j < 256; j++) {
LN = (float) (j - 256) /128.f;
gqlut[co] [J] = calc wrap (LN, co);

for (j = 0; j < 127; j++)
glut[co]l [j + 256] = glut[col[]j + 1] - glut[co][j]l;
glut[co] [127 + 256] = calc lamb(l.f, co) + calc wrap(l.f, co) -
glutfco]l [127];
for (j = 128; j < 255; j++)
gqlut[co]l [j + 256] = glut[col[j + 1] - glut[col[j]l:
glut[co] [255 + 256] = qglut[co] [0] - glut[co] [255];
}
glBindTexture (GL LUT TEXTUREO DMP, lutids([0]);
ngexImagelD(GL_LUT_TEXTUREO_DMP, 0, GL LUMINANCEF DMP, 512, O,
GL LUMINANCEF DMP, GL FLOAT, qglut[0]);
glBindTexture (GL LUT TEXTURE1 DMP, lutids([1]);
glTexImagelD (GL LUT TEXTURE1 DMP, 0, GL_ LUMINANCEF DMP, 512, O,
GL LUMINANCEF DMP, GL FLOAT, glut[1]);
glBindTexture (GL LUT TEXTURE2 DMP, lutids([2]);
ngexImagelD(GL_LUT_TEXTURE2_DMP, 0, GL LUMINANCEF DMP, 512, O,
GL LUMINANCEF DMP, GL FLOAT, qgqlut[2]);

/* D1 */

for (j = 0; j < 256; j++) lut[j] = calc t((float) j / 255.9375f);
for (j = 0; j < 255; j++) lut[j + 256] = lut[j + 1] - lut([j];
lut[255 + 256] = calc t(l.f) - lut[255];

glBindTexture (GL LUT TEXTURE3 DMP, lutids[3]);
ngeXImagelD(GL_LUT_TEXTURE3_DMP, 0, GL_LUMINANCEF_DMP, 512, 0,
GL_ LUMINANCEF DMP, GL_ FLOAT, lut) ;

/* DO */

memset (lut, 0, sizeof (lut)):;

for (j = 0; j < 128; j++) lut[j] = beckmann((float)j / 128.f, 0.5f);
for (j = 128; j < 256; j++) lut[j] = 0.f;

for (j = 0; j < 127; j++) lut[j + 256] = lut[j + 1] - lut[jl;
lut[127 + 256] = 1.f - 1lut[127];

for (j = 128; j < 256; j++) lut[j + 256] = 0;

glBindTexture (GL LUT TEXTURE4 DMP, lutids[4]);

glTexImagelD (GL_LUT TEXTURE4 DMP, 0, GL LUMINANCEF DMP, 512, 0,
GL_LUMINANCEF_DMP, GL_FLOAT, lut) ;

/* FR */

memset (lut, 0, sizeof (lut)):;

for (j = 0; j < 256; j++)

lut[j] = r fresnel((float)j / 255.9375f, 2.f, 0.35f, 0.f);

for (j = 0; j < 255; j++) lut[j + 256] = lut[j + 1] - lut[j];
lut[255 + 256] = r fresnel(l.f, 2.f, 0.35f, 0.f) - 1lut[255];

glBindTexture (GL LUT TEXTURES DMP, lutids[5]);

glTexImagelD (GL LUT TEXTURES DMP, 0, GL LUMINANCEF DMP, 512, O,
GL LUMINANCEF DMP, GL FLOAT, lut);
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calc_lamb, calc_wrap, calc_t (FZNEH, r(L-N), WL-N), T(L-N) Z5t5 4 2B T,

SURET VL RR, RG, RB BLO D1 OBMT —T L TRINTHNET, DO 1ZAF 2T FRIZE AN O O EE R
LTCWET,

AUNRAF 0 THT VeI DT TAINT— I ET VCHAEINIC B H VBT — % R LADE TCOET, 2231
F 1LIZBNTHT—DA T RIZ GL_MULT ADD DMP ZHEETHIL T, JELKNODORBEE R LN A T V=
FOBT—=LRLAEDETOET,

5.6. k9y—>x—F 124 (Toon-Shading)

b= =T A TR IR E LR DAY 2 BeBEND 3 BREREEE (T2 D SO IC R A DT HREITY, by —r
V=T AU EATOICIEL, WAHIE N-H F721% L-N O AR THEFAZ Slo—EEE 2882 AELET, 20
BIECCIER SN2 RT — 7 A b SN DB PSR EL E BN T — 2R AT DL T, 7 =AMDIT TV L2
BN ARSI ET,

FATDALEBIR DI TR P T 25813, AT 2WEMEIC L-N(GL_LIGHT ENV_LN_DMP) ZEIRL . #i#k )7
FHINKT5561E N-H(GL_LIGHT ENV_NH_DMP) &R L TS0,

FALDOEE G 1 OREZ T 2S5 5158 (RR) DB T — 7 /Wl ZR E L. ]S ORI DB RT —
TNEERT AL AYar 747 ERET BT T, BEBEOST HIEFET TH, SR DENE DB BT — 7 )V %AF
FTAUTHRIG R RO EL 2R BT HIELA[EETT,

AT 2PBEIC N-V(GL_LIGHT _ENV_NV_DMP) ZfiHIL, 74 AN a—var 77272057 —7 v (DO, D1) %
AJHE 0.0 A13E7C 0.0, ZHVEASME 1.0 123 4UE, BBREIERRO M) Z D3 2 870 D8I I < (BL) 7p 5 28 CHE D
DH Ty =2V =—T A T EfTHoTNDA T V= bR A BT 228N TEET,

O—K 5-7. by—o o x—F 4T DEEH

glUniformli (glGetUniformLocation (progID, "dmp LightEnv.config"),
GL _LIGHT ENV LAYER CONFIG2 DMP);

glUniformli (glGetUniformLocation (progID, "dmp LightEnv.lutEnabledRefl"),
GL_TRUE) ;

glUniformli (glGetUniformLocation (progID, "dmp LightEnv.absLutInputbD0"),
GL_TRUE) ;

glUniformli (glGetUniformLocation (progID, "dmp LightEnv.absLutInputDl"),
GL_TRUE) ;

glUniformli (glGetUniformLocation (progID, "dmp LightEnv.absLutInputRR"),
GL_FALSE) ;

glUniformli (glGetUniformLocation (progID, "dmp LightEnv.lutInputRR"),
GL_LIGHT ENV_LN DMP);

glUniformli (glGetUniformLocation (progID, "dmp LightEnv.lutInputDO"),
GL LIGHT ENV LN DMP);

glUniformli (glGetUniformLocation (progID, "dmp LightEnv.lutInputDl"),
GL_LIGHT ENV_NV_DMP) ;

glUniformli (glGetUniformLocation (progID,
"dmp FragmentLightSource[0].geomFactorQ0"), GL FALSE);

glUniformli (glGetUniformLocation (proglID,

0] .geomFactorl"), GL FALSE);
glUniformli (glGetUniformLocation (progID,
"dmp FragmentLightSource[0].spotEnabled"), GL FALSE);

(
[
(
"dmp FragmentLightSource]|
(
[
(

glUniformli (glGetUniformLocation (progID, "dmp LightEnv.clampHighlights"),
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GL FALSE) ;
float deltal] = {1.0f, 0.7f, 0.5f, -1.0f};
for (i = 0, j = 127; 3 >= 0; j—-) {
LN = (float) j / 128.0f ;
if (LN > delta[i]) lut[j] = previous;
else {
lut[j] = LN; previous = lut[j]; it++;
}
}
for (j = 0 ; j < 127; j++) lut[j + 256] = lut[j+1] - lut[jl;
lut[127 + 256] = 0.0f;
for (i = 0, j = 255; j >= 128; j—-) {
LN = (float) (j - 256) /128.0f;
if (LN > delta[i]) lut[j] = previous;
else {
lut[j] = LN; previous = lut[j]; i++;
}
}
for (j = 128; j < 255; j++) lut[j + 256] = lut[j+1] - lutlj]:;
lut[255 + 256] = lut[0] - lut[255];
glBindTexture (GL LUT TEXTUREO DMP, lutids([0]);
glTexImagelD (GL LUT TEXTUREO DMP, 0, GL_ LUMINANCEF DMP, 512, O,
GL LUMINANCEF DMP, GL FLOAT, lut);
glUniformli (glGetUniformLocation (progID, "dmp FragmentMaterial.samplerRR"), 0);
float highlight eps = 0.01f;
for (j = 0; j < 256; j++)
if ((float) j / 256.0f <= 1.0f - highlight eps) lut[j] = 0.0f;
else lut([j] = 1.0£f;
for (j = 0; j < 255; j++) lut[j + 256] = lut[j+1l] - lutlj];
lut[255 + 256] = 0.0f;
glBindTexture (GL LUT TEXTUREl DMP, lutids[1]);
glTexImagelD (GL_LUT TEXTUREl DMP, 0, GL_ LUMINANCEF DMP, 512, O,
GL LUMINANCEF DMP, GL FLOAT, lut);
glUniformli (glGetUniformLocation (progID, "dmp FragmentMaterial.samplerDO"), 1);
float outline = 0.15f;
for (j = 0; j < 256; j++)
if ((float) j / 256.0f < outline) lut[j] = 0.0f;
else lut([j] = 1.0f;
for (j = 0; j < 255; j++) lut[j + 256] = lut[j+1l] - lutlj];
lut[255 + 256] = 1.0f - 1lut[255];
glBindTexture (GL LUT TEXTURE2 DMP, lutids[2]);
glTexImagelD (GL_LUT TEXTURE2 DMP, 0, GL LUMINANCEF DMP, 512, O,
GL LUMINANCEF DMP, GL FLOAT, lut);
glUniformli (glGetUniformLocation (progID, "dmp FragmentMaterial.samplerDl"), 2);
delta MEXFEMZRZEALE I T NFEEORS], highlight eps BNATARERDNFEEO, outline 23
HLRDNRBEORE T, ZNODEThy— v —T 7 ORBFEBLS DL ENTEET,
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6. ILARTRT

3DS [TH#HIEN TS 2 5D LCD @95, LEED LCD 1T R B e WA LIRS LA S AR E R A TH 8
BTEET,

SRR REITOIIE H A B O 2 B OWigzEL XV 7T H0ERHYET ), CTR-SDK Tl DF/RT
VERRLT= A AFATHNDAG 2 DDEHG L BV 7T B2 D I AFTHN % FE T % ULCD 9475V % MELTWET,
e 72T 7V —a CNL R R R E R T2 HEER—T5720I12b, LU Z YV ZREZ ULCD 947 U TR LIZS
ATATHN R L TLTZE N,

ZOFETIE, SRR EROFHL, 77V r—a COREFE AT VAN AT EOBENZOW AL ET,

EE b LUFOSAREFRICE T2 iz LIEOBR A THEAL TOET,

BREZEM
SEERFRIZIE, VA —& LHEE O LCD R EDHBEREMMBRL COET, ZNHET TV r—a NTHRETD
22 LA X BT D7D, LA —=° 3DS NFEIET HZEM D LA B IR LN ES,

822
BUEZERICHRLC, 77V — s ar W OSSN S ZE M O LA AR 22 LI OV,

R—ZXHAS
TV = al N = AR TRIE MBI T DI AT = AT AT O ET, R—=AIATDIEREL LI, ULCD T4
TINIAEB A A B HOIATITAEFEHLET,

E¥m
SERHRERRRED | RABZEMIZI1TH 3DS @ LCD Kifi BTk Sz BB L OVE S, FERIL, WATOE 22—
R 2— AOWTEHD DL TT,

3D RYa—L

AR ORE AT T 572012 3DS 1B TOD AT CF, SR ChOPSEIC T R RN T
EBIHNT, FRRMOT LA TENERE LS g a 5 - LR TEBIINT, ATARRD ALy F L2 5T
9. ULCD FA7FUTIE, 20 AEAFABZER FI AR LA 2 SOH AR OIS B-0I L BiLE
+.

Bl AE
SRR T LAY — D Rl LA 135 Z L O TE LN EOZ LT,

6.1. AFBARTDRE

SEARRFRIE, FEAMICELRD BORAEEZZEL T T VeI VAT, A7 V=7 NS L D IHEERRA
LU TWET, ULCD FA7IVI01E, BB ZE LIV Z VL T ETHID DI AT THEE T 5L LT, ~—
AH AT DR FEERGIINFT T DIE (T TV r— 2 a ABHG) EX— AN AT OREZ MBS CTHBRICEE 5514
(BRI o 2 FEE B L CWET,

ZOFITIIENENO R T EDFEIZOWTRHLET,
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6.1.1. BTR &

ULCD A7 IVI%, SRRE R TR T2 ATITHIZLL T O&MZRTHRICU CGGHREL T ET,

® 7L AYv—oil B ORI Distgye % 62 mm SRELET,

® 1.CD #ifi (1) E7 LAY — il H LD HBfEA Dist,pg LLET

® SEATIFRIZE > THRLILTODEI RIZED, AD BIZE->THRICEITEEREEDZEN TELRADOGEE%E Depth
td ELET . Flo, ZOWSERIT LD B LD, BLEZEMICHIT DR ZE GLEm L CHEREAE) % P
ried ELET, TLAVY—Dm bR T, BAR (BTE) EFHTAR (RUHL) ThEAORED LRIFHF(FS(0T
EHLhTHVET,

® i LCD OELADESE Lengg, LLET,

6.1.2. EEDHASHDIEEHLZENASDE 1 —R) 1 —LDOHEHE FiE

HAFATHNE GRS D20 DA EL T, LT O lELEELET,

® LR OB B A AL T DD DR—REIRDE 2 —1T 5 View 0

® iEHEG B ANATOE 2 — R 2— bE AT DI DN—RERDHT Y 272 AT Projy,g.
® (AHZEMZ I T, HWATALEADS LCD FKifi LI ES T2 A ETO/ERE Dy

® (KRG EFES D72 OFRE D, (EOHPFHIL 0.0 ~ 1.0)

Projyyee MOMR TEDLE 2—RY 22— LD/ 37 A—4 (left, right, bottom, top, near, far) ZZALEI I, con Thases Bhases t
pasen Thasen frase ELTZEEL THUBD AT A—FE Dy B, BHEHOIRLFS S AR HI LN TEET,
FEYETRI DI -

WIeve] = ‘ Thase ~ ]base | X DIeveI / Npase
HEHOFES:

H]eve] = | thase ~ bbase ‘ X DIeveI / pase
ZOFEHERDIFELFE, ZLT LCD OEREDTENG, BUEZER DR — )V AARARZE M O DI T D555 kD> T
BEET,

Sca]er2v = H]eve[ / Lendisp

6.1.21. 7V r—avBEDRB %
NN AFZ LB REZ T (T AV — a2 AR E LTS B2 J7) AR L. & B LA B R omig 2 m+
Bl DHATITHNE LR L ET,

AIHRSRIED | BLEZE RN 1T DR ZE (R BARIC ARV IRIBAAERF 372, b REWHE) By g 2RI 2L
TEET,

P[. Itd = DjSteye X ( Depthltd / ( DiSteZd + Depthltd ) )

TRUCEHRA R OE B LA ERRERLET,
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6-1. RETHICETIBRMAE
FISzHk

R

Depth,,,

Dist,,,

...

O Disteye O

Scale,p, % MI\NT P, g ZAARZERNC BT DIRFEIE P, g ICEM T HZENTEET,

P

V.

Itd = Prea X Scalepg,

N 2B AT ESNTOBIITEH MO BEE AP, 77— )y T EOAT Vs Mo B 5T O HHEHIT 3
BN DR RIS L 725 557245 B -2 B A AT ORI 125K, ORI Djgyey ZFIALET, 7285,
77—y T SRR BB A (LR LS TR/ 5728) 1 0 LLET,

1 ZRODFHFERIILLTFOEBY T,
I= Pv,]td X ( thase /( thase ~ Dievel ))

TNHDRIRERIRLET,

6-2. [RAEEMICH THERDHASDER

ATk
7=y TE
.............................................................. Proan
HAEM
.......... \ no--f---
fbase
.................... A "
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:@% Hjjiyi./cli&gxﬁfﬁm{ﬁﬁ%@b)éfib \7”:&)‘ [::L»—jfU;L*—.A(ZE'g]ﬁ“él\c?)“‘gﬂi’jﬁﬂﬁbiﬂ‘/vo
=770y T EOME: W, = | Thase ~ Ipase ‘
=TV THERDOES: Hy, = | thase ~ Phase |

6.1.22. BEBREBLEDEHAE

RHEH DA TV 7 hD B2 FFEBIREMITBIT DR T A DY, 7L AY—28 LCD 55 Dist,oy MENLIZNLENS R C
H ARG TR AT 2 TE D807, 2 A HEA B O BB E BT 512D DI ATITEN 2 AL E T,

BRZEFNZBI DT LAY —DORIIROEIEE LCD ONLE R E, (KARZER DA 2 DD I AT EFEUEE OB BRI
PRSEET, 2O TR AN AR ESNI AT A—FTHBINETINDI LIV ET,
LCD R E 7'V AY—OW HEDHBE Dist,py ZAEZEMITIIT DA —ATEHLTE Do) pew ZROET,

D]evel,new = DI'SteZd X Sca]er2v

SR T=BRHEL Digye LT Projyge MEIREAEH 2T Ti~DEHENE  FILL MBI AT D27 Fi~D BB n
vow & o ERDBZLITEET,

Mew = Dievelnew ~ ( Dlevel ~ Tpase ) » Tnew = Devel new * (fhase ~ Dlever)
FEOER, HLN=T 70y ZHRP I AT IO BB LG AT L FOIIITHIELE T,

n X 0.01

new ~ D]eve],new
Flo, 77—V T mN=T 7y T HEEOS FRICALE L7235 S XL T OIITHIIEL T,

X 2.0

new
FEVEME BN S0 od | ZIVE TITRD T B AR 72 T LA — A AT ERIZACE DT LI R20ET,
WIS, BN LTRERE LT, =7 20y T HORES (F, JE) &R ET, SbI2, =77y 7 HOFiH (left, right, top,
bottom) ZFFFHE L ET,
=720y HEONE
Wonew = Wievel % Mew / Dievel new
=TIV T HDES

H

n_new ~ H]eve] X n,

ew / Dievel new

=727V 7 H ORI
hew = tmp X lpase s Tnew = tmp X Ihage 5
thew = tD X lpase s bpey = tmp X byage
tmp = Hyy pew / | thase = boase |

T A —0Oi B OMREFARZERICIIT D54 2 DO AT MIERE IS ET,

I= Diszfeye X Scale,.q,

TENCFHHREA RO E SALEBR AR L ET,
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3DS
6-3. MRBBEORHAE
T7—9)y T
b | e R [ ™" ", /N7
b #FEa—Ry1—L ¢
\ g IBE 2—
, SR VERSTN
] f;)ase “v \r"
i A P T f """""" N T ="
".l I/‘V./’evel ':"
—F7HOUVTHE Dlevel I'-/ \':
i e e i e TooTEEE oo mEseeeeeETeeT 7y T e AN T F=
"‘ VVninew ’:'
nbase “l‘ :: f;ww

—eeNo.. N MW o
1) ’
- D
S 3 level new

new

N I

6.1.3. 7RSI YL a TR D AR
FEAREL D, & 3DS AARD 3D RY2— LD ASME vol 2 KBS ET,

HETROTLEA DI AT RHIRERE TR T,
3D RV a— & FAREIC U5 BRI A 72720 | B DAATIIR—AI AT L—F L F9,

I=1X vol X D, (0.0 < vol< 1.0)
NR—=2AHAZDOE 12— R 2 — AT DT A= IEELOE S EEFH U TRARAVET S, FE ELFEOFENK

TIE=T 27V 7 HOWEE W, =7 7V T HEDmES% Hy N—AH AT IEMEE ~DIEHEA D)y Ea—RV2—AIC
B9 %/37 A—%4 (left, right. top. bottom. near. far)% I, r, t, b, n, fO I, FH—L TEELL TWET, EHDHATF

ZNOE 2—R)2—LbZRODHIZDIT, =77V FHTOHEE P, RO ET, ELAHRSEMLL T ELDIATH
NR—2H AT OB SEEH N TODEREL TOET,

P, =1% 0.5 %X (( Djoye = 1) / Dipyer )
ZOWEE T, FEADHATENENDE a—RYa— MBI H=T 2y T EON B4R ET, EAOHIATIHS

[ DIIZENLT-H D THDHT-8  top. bottom, near, far T8 TI,
FEHAZD=T IV T HNLE : fq = (1= Py) + 1 X 0.5, rjoq = (r—P,) +1X0.5
HHAZD=T IV T HALE : Ligp = (1+ Py) = 1 X 0.5, 1ygp = (r+ P, ) = 1X0.5
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PLEDSENNI T A—RIIEDE EEOAAZI AL Ty = v ar AT EHELET, PRI, AR
Ea—R)a— & BRLIEbL DT, SEEEEITITZOITIE, Ea—RY 2 — ANERST-fEk (N ) 1Ich 7 V= b
B DM ERHYET,

6-4. EEHASOE 2—R)a—L
=5y JE

—7oy7E

6.1.4. Ea—1THIDAERK

FEADHATRIEBE 1 & Viewy,s, OEAHE~— 2N AT ORI T, A DHAFTZNENDE 251 AR L
WD — A AT ORHIL, LI Posyygen A% Diryygen HFHI Eygpy D 3 5T, THBIEZRIEAIMT
&)D‘ Djfbase L Eﬁght lj\ﬁé 1 @%{ﬁf\ﬂ\ﬂ/fﬁ‘o

BB e OB H F Ik THAT MR RO TG A A DI AT ONLE IS —AH AT LU THIt: (BATEH
B IZENNTWBATEEME NN F3, (o TR—ABIATOAEIL, LT DL ERNE T,
Pospase = Pospage ~ ( D]eve]_new ~ Dievel ) X Dirpge

R AH AT ORI AT DI AT DRE T DTN, A AT DL BAKIL TIEAT O AT RO Y43 %M 2.7
LD, HHEINL ORI DI AT ORI ES, T D AT A0 AT DR IREZIEN Posiep. Posyign LU TER
RO I (AT DIES 23D IUE LN | B ORI RO DU EEHIEHA) ZZNEN Tatp. Tot
right ETBE

POS]eﬁ = POSbase -IX 05X Eright , Tgtleﬁ = POS]eﬁ + Dirb&se
P OSright = P OSpase + I'X 0.5 X Eright ’ Tgtright = P OSright + Diny base

LIRNET, LLEDS EADAATENENOE 2— T ER TN TEET,

6.15. AT O EBDEBICRTT D=HICHELRE

ULCD A7 ZVTHRIHLUIATHIZFRIA 3 10UE, SR THELZ 3D A7 Y=/ MZEAL TUIRZEE E DB WD
X RV EE S PIC B EFREITOZENTEE T, Lol 2D A A=V HAWTES S THE L 3D 7 V=

44 / 195 EXREHRASH



3DS

3DS FO5S3I9R=aTIL - 57499 Rk R

FRLIEWE AT, £ B e B Hofaa T 7V r—va TRHEL TESRITIUZR EE A,

FAT TN RS THEMSNIZIEA DAATE AT, LCD KV FRNCA T V= b RRm T D56, F2I3BICEK R T 58
AICOT & EL FHITRLET,

6-5. FEDMEIAT O IMERTT H-OICHBELRE

..... b A,

HATDE dl BENT=AT Y7k M1 % LCD SV FRNICERTDI2DITIE, DATE M1 ONLEZRE S ERRE FEHER DA 5
(B EIZRL, ZBIX L1 OALE) IZFNZEN ML ZHiBEILET, OFYD RIL1 ORERNMKELNIZLITRDET, ZOES
1X, RO ATIPERE [ ENATHOIEEEETOWRE Dy 2 VDE, AL THETHIENTEET,

RILL = X ( Djgyey = d1) / dl 72721, Djaye; > dl

FIERIZ, LCD KOG BB T HF T V=7 s M2 (I AT IERE d2) 1% R2L2 DIRFEA DT AL THRETHIENTE
E3

R2L2 =1 X (d2 =~ Djpye) / d2 72721 Dpgyey < d2

FT VN M3 DI, EEAATZELLOE 2— R 2 —AIIb & FNRWEI RN E TR LIBER TR
D R RFIRIC S BRI E FH T HIENTEEE A,

6.1.6. FEREICHITEA T oD TH

2D A A=V HDWTES TR LA 7 ¥ = 7 M R (5 ) IS E T 50 Awa7012, LB Aol A B
DIZNZERT DA T VeI e EOLLNT LU THIE§ 5 X EDIZOWTHBLET,

SERLE AL 547 P s Mg, S DRRE IR P, g (B L7275 LOD ECO%HE) 5L TR 524 T
EHFHILNTEET, SEY | SEERITRA A RIE Tl R 2B 01T, 2 B RLA B DL — Sy
77 ~TEDRLEN SRR BLED Y515 L CHIBIL TUESW, 72721, ERSICHEIT BI8IT1E Py g 20048
RN B BIRIHZE P, g [T HUERBIET,

JFER XTI SRR O D L5724 7 P 2 VMO AR R BT A2 L TEE T, K 6-5 TRT I, RILA]
REZR B 2N BT [ D& PH & L R TR Z ST B L TIEE,
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6.2. 7T )r—arTHRER X
TV —ay CA RIS R A ER T 5701203, L TFTOLO R EEFIEN LB L0 ES,

® LHADETE—REEHEBROET—RIIHET D,

® S HHOEBEAFERTLDDTART L ANy T 72 HET 5,

® HHEE5IE, ULCD A7 IV &AL LR ALA B O ATITIEHE T 5,

o /B LA BHOERELZV T L, ENENIIGET DT AAT VAN T 715195,
O TARTL AN T FORNKFE LCD IZFRT D,

6.2.1. BMRE—FDHE

nngxSetDisplayMode () ZFFOMHL CERE—RORELITIZET, LW CONARE RO L) - M5h% il 5
HTENTEET, FRFITREBE YV 2 5L X1T VSyne BT TS,

a—FK 6-1. RRE—FORE
void nngxSetDisplayMode (GLenum mode) ;

mode |Z NN_GX_DISPLAYMODE STEREO & T ENIEBFIRPAINIRET, MERFTREWNT D51
NN_GX_DISPLAYMODE NORMAL Z{EL T7ZEW, £ EIEL7ZHE 13 GL_ERROR 9003 _DMP DTTF—R LS
NET, 7 74/VME NN _GX_DISPLAYMODE NORMAL ZHEE L7 IRHE LI F RAEL)) TF,

SERHF RN ISR, FEmEICIEAE B REA B RO 2 SO (LCD) BEIETAZEC/VET, 2 DO OfF
WRE 7 —vb, AT DAE) (AL AEY VRAM-A/B)IZF U TR NIERVER A, BARDBEIE
nngxSwapBuffers () OIFOHL T —RAERSINET, FTEHE~OFBEIHVERA,

72 B OB 218 €T A5 A1l HE e FU NN_GX_DISPLAYO 2 AL ET, A B HOMEEOFEEIZIX, IBINEih
NN_GX_DISPLAYO EXT ZfL %, 4 H DM T, 1FA 8 &R U DI DHR E
nngxActiveDisplay ()). T AAT LAY T77D/3A K (nngxBindDisplayBuffer ()), LCD ~H 13 B804
7&vh(nngxDisplayEnv ()7L, —HOLBZITORITIVULRDEE A,

EEREEBH., EOODOBHEAIRE T D200 %300 T<T D701, B4 ELTNN_GX_DISPLAYO (ZXLT
NN GX DISPLAYO LEFT %%, NN GX DISPLAY0 EXT |Z%fLC NN GX DISPLAY0 RIGHT ZNEFRINTVET,

6.2.2. TART LAV IT7PDRER

MEBFRBANI2 DL, BHEHEO LCD TIAAEADH TRARDMEN RA DI ET, 77V r—ar Tl &
H CRAMGZIU L CODE sS4 B TR EA B0 LCD THhHND IR ET, 207w | BIFOMOHL
T EBEEZHETDEXIHASI TV NN _GX DISPLAYO 1/ H O LCD O EICbiL, 48 o LCD %45
ETDIOITITBMS N/ NN_GX_DISPLAYO EXT Z{HWVET,

Bz @ LCD ELTHbNET DT, L£HMAEE B ENENCT AAT VAN T 7 ISLBIIRVES, v VTF 7 7Y
TEATIG G BBEIRTART VAN T 7 DB E NI TR HZEITIEEL TTES N,

PLFOa—REITHE, EEEO LCD A RXDT A AT LA\ T772A5 HRICE TNy T7 7V 7 TR L TOET,
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a—K 6-2. BEADTARTLA 1\ I7DIER

GLuint m DisplayOBuffersExt[2];

// For right eye - Upper (DISPLAY0 EXT)
nngxActiveDisplay (NN_GX DISPLAY(Q EXT);
nngxGenDisplaybuffers (2, m DisplayOBufferskExt);
nngxBindDisplaybuffer (m DisplayOBufferskExt[0]);
nngxDisplaybufferStorage (GL_RGB8 OES,

NN_GX_ DISPLAYO WIDTH, NN GX DISPLAYO HEIGHT, NN GX MEM FCRAM) ;
nngxBindDisplaybuffer (m DisplayOBuffersExt[1]);
nngxDisplaybufferStorage (GL_RGB8 OES,

NN_GX DISPLAY0 WIDTH, NN GX DISPLAY0 HEIGHT, NN GX MEM FCRAM);
nngxDisplayEnv (0, 0);

6.2.3. ULCD S35V DERAEE

LB IR A L CODEA . R R I AT AT (R F R O T 5 LD TEBIEAT DI AT
WA % ULCD 547 SUARIATBoET. 77U — s o i I M B e 354 B T 5 = L7 SL A 2 7
AEBT AT LR TEET,

ULCD A7 ZUTIX, HZEEBIE LT ATTIEAERK T 5277 A nn: :ulcd: : StereoCamera ZHEL TWET, 2D
IFAET TV —a AT A, ~y X 77 A “nn/uled.h” ALV —RURITIIRVER A, 72, 3D A
Va— LOMEZ TG 2 BB IS R E R ICRIR R R R E 5 D2 BELIL DT, 20D ZOIF7 2%
FERLZR2TAUE 3D AR 2— LSRRI R OSREE B Z LN TEEE A

WE: 3D RVa—LOEZHSGT DB o5 X FANERE LI T,

6.2.3.1. MIAA{L B8
nn::ulcd::StereoCamera Z7ADA L AX L AL HERR L, A3 Initialize () ZFFOHTZETHELEITIZ
ERTEET,

a—F 6-3. #H LR

void Initialize(void);

WEUCALIR TIENER TIREFL CODIEROWIEU LA Tl ET,

6.23.2. BRMEDRELNE
[RAMRZORTEBLOESGEZ A NEED SetLimitParallax () & GetLimitParallax () TITOIZENTEET,

O—FK 6-4. BRBREDEELING
void SetLimitParallax(const f32 limit);
f32 GetLimitParallax(void) const;
17mi € IR E T DR EE mm (RUA—MLV) AL THRELET, [RHZED LRIITARTAL TEDHLILTEIY,
B EO ERETOEMZROIE B BHICHEETHIENTEET, HESNIZRAETZIIH ATTTH O G F G RIS
\i‘g—o

GetLimitParallax () T, [BAREDOBEDK EMERSGTHIENTEET, —EH SetLimitParallax () T
RAMRZEEZ R EL TRV, TARTA L TEDLI TS ERE (B J51) 2 IELE9,
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6.2.3.3. R—RHASDIEHR
NR— AL IR DB AT DIERE AL SEEED SetBaseFrustum () & SetBaseCamera () CRELET,

O—F 6-5. R—RXHASEHDERE
void SetBaseFrustum(const nn::math::Matrix44 *proj);
void SetBaseFrustum(const £32 left, const £32 right, const f32 bottom,
const f32 top, const f32 near, const £32 far);
void SetBaseCamera (const nn::math::Matrix34 *view) ;
void SetBaseCamera (const nn::math::Vector3 *position,
const nn::math::Vector3 *rightDir,
const nn::math::Vector3 *upDir,

const nn::math::Vector3 *targetDir) ;

SetBaseFrustum () IXEIZ, =T ET77—DWZUy THDEREHZELET, TINTNDORTA—HEMBNRETD

Bkl . nn::math: :MTX44Frustum() =° nn::math: :MTX44Perspective () CIERLI=T 0yl a 475
DARTGA=Z BT DD 2 FEAHESNTWET, nn: tmath: :Matrix44 EEERTT e =/ a 17505

ET D% AL, 3DS DY 2—RY2—ADERE (Z FEIER 0 236 -We T/ 7 SND) IZESW TR S IZb O TR
IFIEFICHEMTOIET A,

SetBaseCamera () [TEIZ, N—ABATONLEFRDREERTELET, TNENDRTA—FE BN E T DL,
nn::math: :MTX34LookAt () 7oL TIERRL7ZE = —1T512 ’E/\77‘~57EL§'§*55§§5{@ 2 FES RSN CWET,
E o —{THIEIIT MUITIE, 3DS DEER ThH G FEERICE DN OEEEL TTZSU Y,

6.234. EEDHASDITHIEHE

[6.1. SNEARRAFROFE | TR LI EAENENDO I ATTIVEHRE T HHEEL T, R—AB AT O EER I
FIDFET TV r—ar B RO ITE) EX—AU AT O EE BB E E 45T (BB LB H ) O
2 OOHBEFIEEHBELTCONET,

AUNBEIHD calculateMatrices () BT AU —Ta BREOE I ITET, CalculateMatricesReal () 238i3HE
BHESEOF AT,

K 6-6. ZHEDHASITHDEHE

vold CalculateMatrices (
nn: :math::Matrix44* projL, nn::math::Matrix34* viewl,
nn::math: :Matrix44* projR, nn::math::Matrix34* viewR,
const f32 depthlLevel, const f32 factor,
const nn::math::PivotDirection pivot = nn::math::PIVOT UPSIDE TO TOP,
const bool update3DVolume = true);
vold CalculateMatricesReal (
nn: :math::Matrix44* projL, nn::math::Matrix34* viewl,
nn::math: :Matrix44* projR, nn::math::Matrix34* viewR,
const f32 depthlLevel, const f32 factor,
const nn::math::PivotDirection pivot = nn::math::PIVOT UPSIDE TO TOP,
const bool update3DVolume = true);

EHLOBELSIEITFRIC T, FHRFRIZT B R ET,

projr & viewZ \IZIXEHMD, projRE viewr \ZITABRAOT Y 2/ a ATHEE 2 —{THIOMSGE T ZTEEL
FT, EREBSAENETOT, ZNENOMEERITITEEDLETT,

depthievel \ZIZFEMEMETDIAZINOOERE Dy, o &\ factor TR EGOFRLREL D, 25 ELE T,
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Factor I, et RAMIET A0 SN ET, 0.0 T LIRZENRARD, 1.0 THRIEARLORIEICARDET, =
DIELIAMTY, 3D RV 2—LD ASMENGFHREERICEEE 52 F7,

pivot THRESNIHINHAZO LI ANELKIIIC, HASNDT my =72 a AT IR LRI THI 3R 5
SNFET, 774/VNE nn: imath: :PIVOT UPSIDE TO TOP G, AAZD EJF[EAS LCD ¢ kJ7 ) (T i A S
N TR WID RO T ) IR KSR EEATHIDSRE SN E T, N—AWATORE THERA B EENTODH4RE, [
HRALERAS R EE 72 A1d nn: tmath: : PIVOT NONE ZFEEL TL/ZEW,

update3pvolume IFATHIFHERE R D 3D RN a— ADEEBAGFL CRHIHT 2090 &8 ELET, BIBEIEELR TN
W FIAT 5 (T 7400 true) 12720 FE T, 1THIFEREAO 3D R a—AOMEEFIATA5E6. 1 7L — AN EY
B AE W TAIEHE T 5 RETIL 3D R 2a—2DENE P TEALL ., HEBiFE I EE B2 D RlREMERH £
7

FDEHREIETIE update3pvolume ERIA LI (false) ITHREL, £ 7L —LDFHEATA B

Update3DVolume () ZFFOH T ICL TEEW, FENHEZ2 T AU, 3D ARV o — AOERAEIHT B R ANEHE) L F¢
/\/O

3—F 6-7. 3D RYa—LEEEH

void Update3DVolume (void) ;

6.2.3.5. (REFHRO MG
Initialize () THIHULSNIZGAERE EIITHFHEEZI T RICE SN T, IATOBIRE LT BB %
ik ST OIS B R R RS T 572D DA BB MRS T ET,

3—F 6-8. RERMO T

£32 GetParallax(const f32 distance) const;

f32 GetMaxParallax(void) const;
GetParallax () IIWATID distance BNT-ALE, GetMaxParallax () (FMEREIZHDHAT =/ M T 5
72D\ BE TR A2 T R (kT2 % (1.0 2% 100 %) TIRLE T, IRVAEIC LCD OfFREZFRE 528 T, (RX—27
AT TOERBNBEND) EAETNENUTE 72V F LU TR USRIV EEDLENTEET,

distance TIRELTALENEHER IV FRIARSIZADOMHEIRES, BRIV EASITEDENRSNET,
distance \CEDEZEIELLEAIL 0 NiRSNET,

BRI T 3D A7 Vo Ml 28581374 7 Ik > TARSN A TAIZRI 52 L TIREES BT D03
HVETATULIEN, 2D OF T V=7 Nl § 5860 B3 B § 23551347 V=V N LI EH E A TN T
DHVET, Ll il § 547 VoI T EIZ GetParallax () CHEZHET5E, CPU OB AT N EL>TLE
WET, 22C, LN OB CHRENEOBRPOELEEL, RO EATR R =—X TiTb¥ a2 TrdElb 3528
WCTEET,

a—F 6-9. REMHHEORDPFADOIRE

£f32 GetCoefficientForParallax (void) const;
ZOBE CRENAEIC (distance-depthLevel)/distance) RFTHIL T, GetParallax () AR IEEFEIL
lEROHZENTEET,
AR REFTINNC, HRBERIE ST, XR=2BATNLEER, =7 7V 7H, 77—y 7 HENENETOR
BEZ US4 D720 DA NBEEA A ESNTOET,
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—F 6-10. R=ZXHWASHLEEE, —7HVyTHE., 77—y TEETOEROINE

£32 GetDistanceTolLevel (void) const;
£32 GetDistanceToNearClip (void) const;
£32 GetDistanceToFarClip (void) const;

INHOBEIE, FICBE BB OR H TIE CER SNz R — A AT O REGLIDIMEHLET, 77— ar
BROFE M GETIHRALZSG S ZIhOOBEEITRIEOT-DITEL /B RE D FELIRLET,

6.236.#&T
nn::ulcd::StereoCamera ZFADA L AR ANREN /e o551, A/ BB Finalize () ZFFONHL TS
={AN

—F 6-11. # T 018

void Finalize (void) ;

ZOBBUTT ARG VA THEOHESNET D, T 7 7V —2ar OB RO L TLES W,

6.24. LFYI T ETARATLA 1\ I 7ADERE

B T 3D A7 V= rOME AT > TV AEAIE, ULCD SA 7S CEHLIZEADIATHO T 0 2/ a 4T
It 2 —fTHEERATHET HEZERETIL U F VT 52N TEET, LL, 2D A7 Vo MO EFE T
3D AT VNI T YA, TV ar TREESBELRNLE B A B HOmEBEL VLT L
ROFER A, 2D AT V2V MBS THIE TR A BT IV AV T T RZENTEE TN, A7 V=M
B ORI BMRITITELRE L2 AUER0 E8 A,

HF—=Ry T I BV T ENT-Eig % LCD ICFK R T AEDICTAAT L ANy T 7~k LT, AR ALEEAT
BINDTUART VAN T P ITHRE LT AU SR N EITEE L TIEE N,

6.2.5. LCD ~DFEXR

FEHMREABROTAAT VAT 7% ZXEFU NN _GX_DISPLAYO & NN _GX DISPLAYO EXT CHEETDMEHIC
BT ET, ZNDOT AAT VAN T 7 DAT T EATOET D SLBREREEOL B AT AAT LAy 7 713 BE
[ (NN_GX_DISPLAYO) AMEEINI- LEICFIRHIATHON DT nngxSwapBuffers () |Z NN _GX DISPLAY0 EXT
EEDTETRETHVET A,

a—FK 6-12. T4 RTL A1\ I7DEE F&/\wIFRIvS

// UpperLCD for Left Eye

nngxActiveDisplay (NN GX DISPLAYO) ;
nngxBindDisplaybuffer (m DisplayOBuffers[m CurrentDispBuf0]);

// UpperLCD for Right Eye

nngxActiveDisplay (NN _GX DISPLAYO EXT);
nngxBindDisplaybuffer (m DisplayOBufferExt[m CurrentDispBufOExt]) ;
// Swap buffers

nngxSwapBuffers (NN GX DISPLAYO) ;

6.2.6. 3D R 2—LDAAIZDT

e KA LT R BE DS SEAAARI TR I K B A R U2 T 12k B T B O | LR D ITERHFE L TIEEN,
3D RV =2— 2% T TR ER (3D FoR) Bl 2R (2D FR) IZGI0 b o2&, A7 AMAITCHENNIZ LCD
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DX F—%A 7 FET, F72. 2D Firé 3D FBROYIVEZ CHR G/ Ny 7T A DR Z DWW TH U AT L0 HENRYIZ
HIEHZITWET DT, T RABERNTIT F VA — au o HlE{ T L EITHV EE A,

6.2.7. LR RTDEMEIZDOINT

AR EDIREZ L DM ABIBRT 3D BEDOFRRZHIRL TWDHHAERC 3D R a— 2% 0 GREME) I FIF TV a5E
WL BEBIFICNREFR RN L) | RORE—RORESLE HHD LCD ~OFRITEHES L, LTl RoR (2D £
) ETRDET,

NARRFIRDFF A SN TODIRIETH D ED)ME, nn: :gx: : IsStereoVisionAllowed () CTHERTHILENTEFE
T, ZORBEEIINIRRF R FF A SN CODIRIED L X true ZIEL, | HNIS AR B m N EG LI DIREED L&
I false ZIRLF T, ZOHEICFKTRE—ROREITHELIEA,

6.28. A% RE¥ET HIBE

MFBRFIR CEARBORTRETH56, Tl aATH0 X iha KERSE 57210 TIHIELL R RSN T, BITED
NEE S FIER AR TLENET,

ZORMEAEN T AT, X i KRS -7 a2 7 a  ATHI SRR RO T 0y = 7L a2 ATH LT F L 2—1T4|
AL, EOLEEE ANRL TERLET,

—F 6-13. I FRRTRTELRERETHHE

nn: :math: :Matrix44 proj, rev;

nn::math: :Matrix44 projL, projR;

nn::math: :Matrix34 viewlL, viewR;

// SetBaseFrustum

MTX44Frustum(&proj, 1, r, b, t, n, f);

MTX44TIdentity (&rev) ;

rev.m[0] [0] = -1.0f;

MTX44Mult (&proj, &proj, &rev); // Xl T/

s_StereoCamera.SetBaseFrustum(&proj) ;

// SetBaseCamera

nn::math: :Matrix34 cam;

nn::math: :Vector3 camUp(0.f, 1.f, 0.f);

nn: :math: :MTX34LookAt (&cam, &camPos, &camUp, &focus);

s _StereoCamera.SetBaseCamera (&cam) ;

// CalcurateMatrices

s StereoCamera.CalculateMatrices (
sprojR, &viewR, &projL, &viewl, /) TERDITEN TR E
depthLevel, factor, nn::math::PIVOT UPSIDE TO TOP);

TEUE, SRR ER TOLEA RKERDOFEL AR LIZb D TT,
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6-6. LFARTTOEL REDRE

%H =) ZH
o ¢ ¢
=B =B ==
@ (% ([
Faozoiarst EREhi=1T5 0

Slo X #hERER EEEANEZD
ELVWRITET
— — G
BTEFRN
REELTLES!

ZB £H P 4= £H xR £H

6.3. PRIST AV I—FEERTIHE

Y RUEFEIGE | VY RO TIAT I ITANPODOEEF R TT O T, VYR T I AT v OARKIRFIIIN IR E RIZE
HE 22— 1THIOZBALIFBRLER A, 7 VI DL U H U T IRFIIIE 2—4TH 3% 57-0 A B HEAL B HIC 2
F DL EVAT PRBEEIRNET, ZORR, Y RUTIAF X & 5720 DT 7 AF % JERE O AT INNTIEZ
C Qe

HAVEV T EFEIGE B 1 RATT TAEFRE AR T DR R CE 2 —{TFINRBE DV ET O T, MERERETHIC
1T _RTCORRE LA A ZETURTIIE R ER A,

TH T wfEIGE . BRT — T NSO ATMEILT AV RY SRR TOT T AETT O T, M HE R TT Ry e rva AT
BINEFI BB BT — T N TR LR ISRV ET Ay 77V — a B DR ETHIUE, SERRFER T
HRN—ANATOT Y 2 ATHITERT — T N EER T HZENTEET, Lol BEREEOR L FIETCIE=7
IV T HET 77—V T EPRN—AN AT DENLEACT 5728, 3D RV a— L THEMTONDLET THERT—7 1
ERAER LT U0 ERE A,

TIIRANTAT AL T ERETIE, EOINEFERZ T 20N LVET D, TAMLE R 2—ATH D2 T 5%
B EAENENDE 2— T2 Z B LICFAMIE TL U Z Y 7 LT 8 A,

6.4. ATLADASLDEE)

FERDAATE 2 DBHDHR—NMIENEIEERSILCOETA, A—h 1 234 BHH (NN_GX_DISPLAY0 EXT) T, AR—h 2
232 H A (NN_GX DISPLAYO0) DEfREF ¥ 7 F ¥ L TWHILITHERL TIEEW, Fio, HATIT 2 DDOR—InpbEh
DNy T 7 ~LEg T — 2% H L ET A5, YUVIoRGB [HIEIE 1 D THFOT, YUV 74 —<y b THRIGLIZAATIND
DX ¥ T F ¥ A RGB 74—~y MIEHT HLXTT 7V — v a THMML A 32728 O TRPLETT, Fiz,
EADOBEGRBFRLC 7L — L TRIFENZH O TRIFIUE, D ESLRIICRRENRWIGEERHDET,

EREDOIAZTTHRONTEWBEEDEER T T HIETHIRPINCERSNVET N, DATORIREM B OREE—TIX
RN EIZIEE LTI ER A,
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6.41. ATLAHASDF)TL—3ay

SMUNZHD 2 SDDOTIAZITKFEDD 35 mm BN TRLESNDINCRFISHTOET A3, RUEBRE COBD TR
FoTEADAATTLY DRRAENAEL, EAOIATERITTNAECET, BOMTRAZEICIDEROTIUL, I AT
FAZZINTIE BB ESNETADT, 77— a AITHIELRTFIUZR EE A,

R: EEIMIETET MEROEBROEIIMIZZLOTNIELILGENHVET,

ATV HAZ DX T —aF —HFE nn: :camera: :GetStereoCameraCalibrationData () THETHZ
EMWTEFT, F¥V 7L — a7 —Hd nn: :camera: : StereoCameraCalibrationData WEMHRICKMIILE

—aﬂo

a—F 6-14. RAFLAHASDX YT L—a T —20ME

vold nn::camera: :GetStereoCameraCalibrationData (

nn: :camera: : StereoCameraCalibrationData * pDst);

EARINF )TV —ar T —H DK A NERIE, DI AT WG %A DA AT BRI G D DIZDICLE R IE (LK
M/, SRR WA B)) A IEEOJE ST R L TOETS

£ 6-1. ¥ v YIL—aoT—40RMYBSED

RH FZA ;) DEC 20 :if i
PN (N scale 0.9604 ~ 1.0405
Z i i) oD [aliz £ 2 rotationz ~1.6 ~ +1.6 (HLAL: E)
X OKE) J5 T D3I i translationX -154 ~ -19(BAL: 7 1L)
Y (TEEL) J5 1) oD 3lf 3 translationy =70 ~ +70 (Hfz: v &)

2 SO BNV ESEOFIHDIES LN T O EELEDH AT O Z B E S CTHIE T LB DI A 3R
HEPIZ A TLEN, ZREE OIS KITHAREMENHVET, TV T —Tar T — e S RRERIR AT 555
1%, CAMERA 747 U THESN TOWAHIEITHIOFE O OB E# AL TSV, BTN RE/E TH-o
Th, HEOMA KT BGEITIERFERICE S TRROEGE A RER DI LB ESN T ET, SIfE
RFIR SO (B FRFRLER 2 ) ICHI AT 2561, FXV 7L —rar T —2OMEICE > B OIS ENE H DR
EOREANEISRNINTERL TSN,

BLFOBIHERIALC, 0D AFBHRIZREL A TUE RSB M TS X )7 Lty 7 — St T 52 e
TEET,

a—FK 6-15. ETHOHE

void nn::camera: :GetStereoCameraCalibrationMatrix (

nn::math: :MTX34 * pDst,

const nn::camera: :StereoCameraCalibrationData & cal,

const f32 translationUnit, const bool isIncludeParallax = true);
void nn::camera: :GetStereoCameraCalibrationMatrixEx (

nn: :math: :MTX34 * pDstR, nn::math::MTX34 * pDstl, f£32 * pDstScale,

const nn::camera: :StereoCameraCalibrationData & cal,

const f32 translationUnit, const f32 parallax,
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const sl6 orgWidth, const sl16 orgHeight,

const sl6 dstWidth, const s16 dstHeight);
£32 nn::camera::GetParallax(

const nn::camera::StereoCameraCalibrationData & cal, f32 distance);
nn::camera: :GetStereoCameraCalibrationMatrix () Tif, cal IZF¥¥VTL—Tars—4,
translationUnit | 22 _ETo Eig%ﬁ@%{i%(*ﬁﬁ%%%)%{ﬁﬁ_ LT, pDst \THIEATA IS 3528
MTEEY, 7sIncludeParallax |l true ZET L, MIEITHI L{EJE?'\’“‘]\J:@?E?S%E.E“ FIAZ )35 250 mm
BN 7ot BRI SN B IR0 ET, BAITREES TR IET DA isincludeParallax T false #JEL
TLIZEN Y,

HE: translationUnit \Zi%, WEBEE (W ATEEREL 1| B/ VBESED01243 7 3D 25 E
TOBEE) 2 VCA BB LFREBORES () DM T T mE R EL £, 72720, Zhid
VGA BB L RI2 DY AR TEDEER T T DG ECHIEITHIZ T TODLEREIER T 586 DfE
TEFETT, MIETS 2T DRNCEE BRI DNDA T V=7 Mk L, VGA Ef2IZ pixel by
pixel TERRINTPEGRLFECRESIZEBAN DO EARNRRINDG AT ER B &2 D EEL
BEL TSN,

nn::camera: :GetStereoCameraCalibrationMatrixEx () CTid, BT RRZEN R EE IR DA R Gl imns
SARCEAR WIS I LT Ef TN B L £, /2. nn: :camera: :GetParallax () CHETAHZEEZFIH
LCWETOT, FHESNAHIEITHIIFRE DR E R Z2 S b2t DIl £, L EDOZ DD, FBlZeBhH 232
FRY., #HIEATAIOFEITIZZ B LD BEEE AT 22 L2 ML E7,

B3k cal & translationtnit \ZIETIEITRHEDREEERTC CTT, parallax [T VGA BIBIZHBITAHZE (B
BVHAD) OFRIZIT GetParallax () ZEAHLET, WIS distance THRESNZHEE (A—NMVEAN) 12

BB EIINTHEEINET, orgnideh & orgHeight \ZITHATHHED (N7 D) IEEERSEE 7R VEALTRE
LES, dstwidth & dstHeight [TV Z ) PN ERIEL B SZ 7V A CHEELET,

WIEATHNE pDstR & pDstL \ZIER DAATFTENE NIRRT ITHINRSI., ppstScale \IZL e H VT OY AR
V2 DI DI BRI NS ET,

WR:  WETHOEOZEHIC SOV TIEB 7 7L v AE SR L TLEEN,

nn::camera: :GetParallaxOnChart () 1. HIEF v —b L TOHZE (I AT 250 mm HEL 7= RITE LRSS
JO7HE) A VB VEAL TS T AN TEET,

—FK 6-16. AIEFvr—r ETCOREDIE

£32 nn::camera: :GetParallaxOnChart (
const nn::camera: :StereoCameraCalibrationData & cal);

BT REZEIC I A AT RO UL, FYV 7 —alT —#O translationX A 30BI O CRAL-EE
BWELIZLOEFEL T,

6.4.2. ATLADASDRZSEEEHIES

ATV AAATTIEL, BEVEE a8 ONERUEENIEAS DO AT TSI L TS | #HEGARICE > TXEB O DI NE L
TRRDGEDRHVET, ZIUTKHIETH7289, CAMERA 47 ZVZIEAT LA B AT QWG O 53% A &S B S ¢
% nn::camera::SetBrightnessSynchronization () WHEBEINTWET,
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—F 6-17. RTFLAHASOBRIEEETSED

nn: :Result nn::camera::SetBrightnessSynchronization (bool enable) ;

enablelZ true ZRETHIETHENT LR EIT/RVET, T 74V IOREITEL) (false) TT, Fo, ATLAIAT
VSN O A AR TIIEREL A,

ZOBIBUTAMAUIT AT (R) EIMAITI AT (L) R BY S TOZRU IREE THIFO e N TEET, B AL &
13 ZDHETHATE AL ANAARIBIZL THRETFLES I FE LD BEAT LA I AT R ES R ILE T dEER
HEDNHEREL 97

COBEREIL. EHIBNTIMAIL AT (R) DFE I T 2R ELSMAUA AT (L) IZFEZIADL LT, AT VA NATOEE DI HE
EESEET, FICHBRENER THLEEIT, SMUI AT (R) DFE HFEDOEAITBREL TOMUI AT (L) O F& &3
AL E T, REDEEIT AT TV PMERLIARE R ED AL YR (T 7V —2ar D)y — 2B L EEA) TITRbh
B2 BN EN X TEHEIPBENLZENHVET,

HATDFHEBPLL T ONTNNIGE ST 58, ZORBBOFEITITRRLET, T2, EihaFmhicLizblid, L Fowng
NPOREEITIEFATITRMLF T,

® RUAINTUAFED WHITE BALANCE NORMAL LS}
® I —NRU AT U AT E ML)

® {7 —N73 PHOTO MODE LANDSCAPE

® = AR EDHY CONTRAST PATTERN 10

FE: AT OFEIHAE T LEEET, T TN TRER R T ny 7SNLZ LDV ES
DTHEBELTLIZEY,

6.5. FBMRALE

WME:  ZOHONEIT BB OTARTA AN - TER SBIMSN D ATREMEA D £ T,

6.5.1. FRINDA T/ MNEE

SRR F A VT LCD REIVL FRNCR O INA TV =/ M Bl B A5 801%, IO LA 7 V=7
LCD DT DBIRNENTELE L TS, (AT L) IS T OB E OIS T, FRNZHDITT OLO MR
ENDEVSTREKRRIEIC > TLEN, LAY —NEUNREE BRI ENTEER A,

F2, =77V HiAEE ZICELNTEBE RV E T, =7 VU T HIIH AT IFVMLE I E LS 2 E A — KA T3,
EOYE=T 7y T HA~OERE X7V A — ICELWSL RS E 5 2 5 TR T R ORAEBEL X — B L FHA, TOD
F TN AT FORME DL SRR TERLRFET,

LAl BfC =7 270y T HEE I ATHOES FIUXIWEVD BB TR 2N Eho 7 7V r—ia Al nWer
TV INRIHATIEFOIME RN B E T O ERHVET,

6.5.2. 20 AT xHEDEERE

2D DA TV e 3D ATV =M RIEHIFR R T AT BRI DOINCEIRD I ATHRETL L ZI T
i RA AR TAHE AL, 2D & 3D 04T /;%mrtu\ﬁﬁ?& BeEH—ﬁ&focécto 2D A7V =7 FOREENLE0Y A X%
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BIDUEPRHVET,

2D AT OL LY TR L CHB R I CL o XU UL, 2D A7 P/ NE 5 O A ST D
EIHVER AN, 3D AT VIR 2D TV =/ OB E DR BRICEE AL B ST DV ER A, 3D ATV
MZEST 2D AT VIR TLEIZENEIVZET,

6.5.3. A AFZMEIT=LED 3L

SARHFREAT o TODEXT AEZFHTLEO T A~DMIT THHEVRIBEITITRVEE AN AEE LA ITIT 72D
EIEASE7209 5L, LCD M 31— P —LIER L TOZRW DT SERHR A R 72 D FTREE DS B £77,

ZORFESDOALLL T AMRIZESN TS TEY 2 =T 4 7 | TR XAt = TAREMEN TO D0 E 972 H)
WL AEDMENTNDZ &2 A8 L 72 L XTSI B OFPIEMR N 53 < 720 GLEROTREZ T T %) JOICEES T
FT. BIEOBWMLNT 7 a7 — LR ETYRHITREATOH &I, DA mtr P —TAREOHEE 2L TR DR
EETRET DT LA ML £,

6.5.4. BRIRE—FCIAARBREREMCLIEZDIRR

77V — a7 nngxSetDisplayMode (NN _GX DISPLAYMODE NORMAL) CIL{RMHZERZMEZNICL TV TH,
nn::ulcd::CalculateMatrices () (% 3D RVa—ATEHBIL 2 fEEZ KL F T, TD7b, ULCD 747 7V TS
NIATHEZDOEFRRMEAL CDE, 3D T 7 BEX TODIRIETH, EEFDOFRRD 3D ARV a— ATHEENIL T
fELTLENET,

nngxSetDisplayMode () CTIMARFREMNIL CODEEIL CalculateMatrices () ZEHALRVD, factor
12 0.0 2L T/EZ0 Y,

COBGIE6.2.7. SLEFROBENAZ DN T DIITTREN NI RPN ESNDLEITITR IV ER A,
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1. ETC1 e T ORF YD IA— v EER

ETC (Ericsson Texture Compression) 74—~ CHEMESNTZ ETCl1 [EMT VAT ¥, N—RoU =7 TOREBIIKHSELT
WETOT, HOT VAT PR TEBILIETHIENTEET, SHIT, 24 bit BT —Hi{§ (RGB8) % 4x4 77 &/V
DTy 7T LT 8 /SAR(64 bit) IZIEMTHIENTELID , 7I7ATF ¥ CHEATAAEVOHRGMIFTEET, L
ML, Ty WL TS EMUTZ LR A TH LT AR A LI EME T IEOTD | e N AT T LT-
BOJEMETILIANTOET D, AREF DL RGB KRR oy OEAGNG 35D 3 R U 7wy 7 WITHFE T DR O LA
AW TWERA,

3DS MEOHAREL T, 77 BATEIZ 4 bit OT VT FEEMINLEZ7 4 —~ v (BFF 128 bit) IZH G L TWET,

ZOETII, ETCL [EMiT 7 ATF ¥ D7 +—~< v M fiEail ., 3DS T 457D B T +—~< v O ZEHIZ- DWW ThH ER
BHLET,

1.1. ETC 7#—<vk

ETC 7#4—~vhi. 4x4 T 70N % 4x2 F7213 2x4 TV 0N THELIH 7 T oy VBT, HAEL725 RGB i (—_—2%
NT—) LN ERT T — T N FEo TWET, 74—y MIIERE —R (Individual mode) &7£43E —R (Differential
mode) D 2 FHANFELET A, TOEVINIFTHED 32 bit IZEFNTCVWDR—ADT—DT 4 —<y 2T T, EBHD
T —=vhb%HD 32 bit [TEW NI NR—AHT—ORELSN CTRADT LITVRLIHENNIHY EE A,

LUFIZ ETCL JEMET VAT ¥ DE YA T IR RLET, T — XD RELTUE, TAT 7 F X BT —F ¥ RIb
DHNZALESAIVET,

7-1.ETC1 EfETIVRAFYDEYRL ATk
Color channel
Individual mode (Diffbit = 0)

63 60 59 56 55 52 51 48 47 44 43 40 39 37 36 34 33 32
BaseColor1 BaseColor2 BaseColor1 BaseColor2 BaseColor1 BaseColor2 o3
R1 R? a1 a2 B1 B2 TableCW1 | TableCW2 ;?:‘ %

Differential mode (Diffbit = 1)
63 59 58 56 55 51 50 48 47 43 42 40 39 37 36 34 33 32
BaseColor1 DiffColor2 BaseColor1 Diffcolor2 BaseColor1 DiffColor2 o 1
RY’ dR2 a1’ 4G2 B1’ dB2 TableCW1 | TableCW2 g %

In both cases (Diffbit =0 or 1)

31 24 23 16 15 8 7 0
Most significant pixel index bits (MSB) Least significant pixel index bits (LSB)
plofnfm[t]«[ifif[n[e]t[efdfc]b]afpfofn]m]i[r[ifi]n]ef[f[e[d]c]b]s

Alpha channel
63 60 59 56 55 52 51 48 47 44 43 40 39 36 35 32 31 28 27 24 23 20 19 16 15 12 11 8 7 4 3 0
[plofn[m] v [wfiJif[n]e]efef[d]ecl[eo]al]

111, THORILOBREETOVIDHE

%20 32 bit 1ZEHIT MSB & LSB @ 16 bit T ODFEIRIZ DI TWET, IR O T E Yy b BTy kil
WE, £ EDOT 7R NNSHES A FOT 72 ERGLTWET, DED, F& FAZE Yk (bit 0, 16) 232 FICEESNZ

EREHRA M
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T IR, Z2S T H N B OE RS L CWEET, FHRCEIELZL, AREOF D _Eiiss Fiicm
o TR L, Ix EArE b (bit 15, 31)13A FOT 78R RL TWVET,

Flipbit (bit 32) DEIZ L~ T, 7Ty 271t (2x4) F7-1345 (4x2) I BIESNET, HEISN- 8 T/ 8L 2T T uy s LI
O, EFRF RSV T T av iy T T ays | BRI FICha2 Y7 T ay a7 7 ays 2 LLET, T avsnsy
L F LS T 72O BT LU EE A,

7-2. FHRIILESTTOVIDEE

Texel layout Sub block layout
ale|i|m
b 1§ i Tn Sub Sub Sub block 1
" block | block
c o
& ! 2 Sub block 2
dh|l|p
Flipbit = 0 Flipbit = 1

7.1.2. R—RAH5—DRE

NR=2RT =3V 7 7 a7 T IR ESFILET A, Difibit (bit 33) DIEIZL S TT A —~y he_X—2 T —DRE FIEITE
WRBHDET,

Diffbit 23 0 D&EIIMERE—F (Individual mode) &720, 7 7w /T EIZ R, G, B O 4 bit T2E[N Y4 THT
WET, 77 ays 1 3 RI/GL/BL, 77 ays 2 3 R2/G2/B2 T, RX—AHT—{F, 2O 4 bit Z#AEL T 8 bit IZ
PAEL-ME (17 £2) T3, R1 2% 1001b (9) DX, 77w 1 OR—ZAGF7—DHRASE 10011001b (153) L7420 E4,

Diffbit 2% 1 D EXILZE53E—NR (Differential mode) £720, #7717 1121 R, G, B OE 503 5 bit §2EWYTH
Y7 7ays 213V 77 ays 1 O 5 bit EOZESFEELTK S 3 bit BNEIVETHNTWET, 77 ays 1 R0
R’/ Gl /BU, ¥ 77 myZ7 2 28R +dR2 / GU” +dG2 / BI” + dB2 T, 77 avy | OX—AHF—L, 5 bit IZ
A7 3 bit ZEFEL T 8 By MIJEIRLIAE (8.25(%) T, 77y r 2 ON—AHTF—IL, 5 bit T 2 OFiIFRBELTRS
7= 3 bit DFEESHE (+3 ~ ~4) EINELIFERAE Y7 7 vy s 1 ERIBEHTIEIRLI-fE T3, RU A3 11001b(25) | dR2 23
100b(-4) D&, 7Ty s | OR—ABT—OHRMSTIE 11001110b(206) , 3770y 2 DR—AHDT—DFRAT T
11001b(25) - 100b (4)= 10101b (21) ZHLIEL7-AE D728 10101101b(173) LA FEd, ZEEMAELIZFE RN 0 ~ 31 &
AN ES WA A D EIZEIER R E LRV ET O T, JEMERHI T DL A A b E N AL WISz TN
X720 ERA,

& 7-1. @RE—FTOE YR LHERE D IED G

Ewk3i E Ewik3il E Ewi3il E Ewi3il E
0000b 0 0100b 68 1000b 136 1100b 204
0001b 17 0101b 85 1001b 153 1101b 221
0010b 34 0110b 102 1010b 170 1110b 238
0011b 51 0111b 119 1011b 187 1111b 255
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® 1-2. ZHE—FTOEYRILIEGREBODES LUVELEEEL-EQOX G

eon | w [ wy [ up |||
00000b 0 - - - - 0 8 16 24
00001b 8 - - - 0 8 16 24 33
00010b 16 - - 0 8 16 24 33 41
00011b 24 - 0 8 16 24 33 41 49
00100b 33 0 8 16 24 33 41 49 57
00101b 41 8 16 24 33 41 49 57 66
00110b 49 16 24 33 41 49 57 66 74
00111b 57 24 33 41 49 57 66 74 82
01000b 66 33 41 49 57 66 4 82 90
01001b 4 41 49 o7 66 74 82 90 99
01010b 82 49 57 66 74 82 90 99 107
01011b 90 57 66 74 82 90 99 107 115
01100b 99 66 4 82 90 99 107 115 123
01101b 107 74 82 90 99 107 115 123 132
01110b 115 82 90 99 107 115 123 132 140
01111b 123 90 99 107 115 123 132 140 148
10000b 132 99 107 115 123 132 140 148 156
10001b 140 107 115 123 132 140 148 156 165
10010b 148 115 123 132 140 148 156 165 173
10011b 156 123 132 140 148 156 165 173 181
10100b 165 132 140 148 156 165 173 181 189
10101b 173 140 148 156 165 173 181 189 198
10110b 181 148 156 165 173 181 189 198 206
10111b 189 156 165 173 181 189 198 206 214
11000b 198 165 173 181 189 198 206 214 222
11001b 206 173 181 189 198 206 214 222 231
11010b 214 181 189 198 206 214 222 231 239
11011b 222 189 198 206 214 222 231 239 247
11100b 231 198 206 214 222 231 239 247 255
11101b 239 206 214 222 231 239 247 255 -
11110b 247 214 222 231 239 247 255 - -
11111b 255 222 231 239 247 255 - - -
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113. ERT—TINETIRILAS—DIRTE

RFELIZAR—2AIT =R T, 20T — T AR A B INE LTS R B AN T 7BV T — L0 ET,

FENT—T I Y T T a7 T8I Table codeword (Table CW) THIEL £9, $5EIZIE, 771w 7 1 28 Table

CWI1 (bit 37 ~ 39) &, 7 7' w2 2 /3 Table CW2 (bit 34 ~ 36) Zff\ , DL 3 bit ZRDT 8 FIHLEIRTHZE
WCEET, EHT—7 U 4 DOESENRD LN TEY, MSB & LSB O AGbE TT 7/ EDZESEITH
EARFVET, BIRSNTZ AN EITR—AIT—D RGB f/ X CUE S v, MAE SIS RIT 0 ~ 255 OFEFHIC
I T ENET, BIZIE. #2557 —7 LM 011b, MSB 23 1, LSB 78 1 DEXIL -42 B_N—RAWT— DT IME S,
NR—2NT7—% (33, 198, 99) L9 HLT 7w HIT7—13(0, 156, 57) L0 E T,

% 7-3. Table codeword. MSB. LSB &E 4 {ED %

Table codeword MSB=1 MSB=1 MSB=0 MSB=0
LSB=1 LSB=0 LSB=0 LSB=1
000b -8 ) 0 3
001b -17 -5 +5 +17
010b 29 -9 +9 +29
011b 49 13 13 2
100b -60 -18 +18 +60
101b -80 -24 +24 +80
110b -106 -33 +33 +106
111b -183 47 +47 +183

7.2. PICA RATATI7+—YFTCHOEBTIRAF¥

3DS T ETCl JEMET VAT ¥ &R 35856, D7+ —<v M PICA $AT 47 74—~y ClRIFIUIRVET A,
PICA #AT 47 74—~ hME OpenGL ES DEHEHAEL 1T, T 7L DS RGBT 1y 7 DN Y, AN —4 —
NEI20FES,

721.V2oUvF

OpenGL ES TiZ7 7 &/ 0O&BBHAAERE X (u, v)=(0.0, 0.0) T 2%, 3DS TiE(u, v)=(0.0, 1.0) L2>TWES, ZD7=
W, TIAF Y ARA— T EERGT DRI v EREF MO 77 (V 7V 7)) A U iU 7en £ A,

7.2.2. 79974+ —vk

ETCl [EMGT 7 AF ¥ Tl 4xd 770D T v l% u, v FIAIZ 2 DD, 8x8 T/ v NaAF Ty /7L CEHRE L QO E
T, AT Oy NTIIV 77T a7 BEESI, AZ 7 vy 713 u FIeCERGE L CThilE S ET,
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7-3. ETC1 BT IAFrDIOvH S RBIEF

0.0 u 1.0
>
g g 7 00
H HH 5N Rl | [Blo )
H IIIIIII HH 7\JU INJ vie] UJ
H | | sl I Bel I 571 g 1
H | | JJ JJ J| 7 J 1
H H || 2001 A ARl | ARl | 1417
H | | | \J|J =T\ =T mil4
H H || 270 1 AN AR
[ | J| 7 =r\J =TJ|
H H \Y;
Original — 1912223
|| 1701 o 4
7 £ £ 1
| | a @ 7
| | (V) \VJ
| | i3
| ] v
1.0V

7.2.3. N A—5—

3DS Tl T2 74T OBIET OpenGL ES LIEF —Z DU O (NA A —4 =) B> TOET, By AT M
DALRDAY TR THDE, LLFDIIRAT IR > TOET,

B 7-4. REDQ /A FH—F—TRIEYRLATOF
Color channel
In both cases (Diffbit =0 or 1)

+ 0 byte ‘ + 1 byte + 2 byte ‘ + 3 byte
Least significant pixel index bits (LSB) Most significant pixel index bits (MSB)
o Telelels]e o oo o nlm] s x[s [ [nalt e e e o]s o o[ n[m1[]s];
Individual mode (Diffbit = 0)
+ 4 byte + 5 byte + 6 byte + 7 byte
o m
= | = BaseColorl BaseColor2 BaseColor1 BaseColor2 BaseColor1 BaseColor2
TableCW1 | TableCW2 o
g = B1 B2 G1 G2 R1 R2
Differential mode (Diffbit = 1)
+ 4 byte + 5 byte + 6 byte + 7 byte
= | = BaseColor1 DiffColor2 BaseColor1 Diffcolor2 BaseColor1 DiffColor2
TableCW1 | TableCW2 o , , ,
;?: = B1 dB2 G1 dG2 R1 dR2
Alpha channel
+ 0 byte + 1 byte + 2 byte + 3 byte + 4 byte + 5 byte + 6 byte + 7 byte
p o n m | ‘ k j i h ‘ g f ‘ e d ‘ c b a

BT —F X FNDT —2L 8 NANELL TRAMRT T P TONET I, TV T 7F X RNV DT —ZISARAT o7 )%
TThoihvEt A, Elo, TIVT7F YU RNPAT—F ¥ RV ORNIEESNDILIZEDVIIH D ER A,

EREHRA M
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8. AV kFyyia

aw U REyyiabid, 3D T 7 4w 7 ADOHBECREOH LZ BN o~ RYUAMIEFE LT 3D o~ ReZFOFEEH
THHERETT, 3D a~v L RZOLOEFFAHLET O T, AKZ2BIE 3D a~v U REAERT D720 M BRI IFERH LT
AT HaANMHIEL ., CPU ALERORZ G 22N TEET,

v RR Yy aZFHLTTELZLITTLL TOLORHNET,

® v RURRDIRTF

® < RURNDFfEH

® v RYARDaE —

® < RUAND I AR—h, A HR—h
® 3D =< RDIEM

® 3D v RO

ZOETIE, avURF vy 2R HEERRITL., 3D 2~ ROMREICLERE Rt L £ 7,

8.1. AYURYAFDRE

O Ry ald, av U RUAMIEMEN TS 3D a<w U Ry 77 ORNELE, Fa— AL 7SN TNDHa< L R R
Pt RETDHRE T, LinL, A~ R vy V23R FORIEE T OEFIZE-o T a~v RUANFEN 357200
BFWERGT72TTOT, a< U Re vy 2l L TOF T Vo MNIFEELEE A, REDOR G oT-a~< U RUANMT
BRESNEBHREZOEENA T, 7TF Uy —ar Tat—&2ER L TORWIRY, st oa~ 2 RIAN )T L
DIEFEL 20T DL~ Ry vyl o IEEL 7e<7R0 £,

a<w U RUANDRIFEBIIA T AI2IE. nngxStartCmdlistSave () ZFFONHLET,

a—FK 8-1. awYRY RO RERE

void nngxStartCmdlistSave (void) ;
ZOBBTIRAFEBIIA LIz & #E TSR TRV IREE CHREF O L7583 GL_ERROR_8034_DMP DTJ7—% A
TV MDY 0 DAY RYAN A RTINS EEITEOHH L2813 GL_ERROR 8035 DMP DI —%& AL %
R

v U RUARDERFEK T L, 2 Ry aOFRETS T 5121 nngxStopCmdlistSave () ZFEOHLET,

3—F 8-2. ARV AMDREFRT
void nngxStopCmdlistSave (GLuint* bufferoffset, GLsizei* buffersize,
GLuint* requestid, GLsizei* requestsize);
v RF Yy aDFEREL T, bufferoffset (Zi% 3D A~ Ry 77 OIRGHMEA 7BV N, buffersize \ZIX
3D AV RN T 7 DRAFNA N ARN requestid \ZiTa~ 2RI ZANORAFHEA ID 23, requestsize lZid=
VRV ZANDRAFE P ENENIRSNET, < FURRORAFEDBAGS TRV REE TIF O L7235 813
GL _ERROR 8036 DMP DT7—4 AL ET,

AU RYRDRAFEDBLEEHE TIZED, 2 RUARD 3D A~ RNy 7712 T4 T O I—a< U RR RS
L ERHVET,
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8-1. AT RFYRFDRE

Command List

bufferoffset buffersize

A

3D Command Buffer

/ ,
requestsize ==

request/U\<‘( A _
N -7

Command | Command | Command | Command | Command | Command
Request 0 | Request 1 | Request 2 | Request 3 | Request 4 | Request 5

\\ \

N

GnngtartCmdlistSave)—» gl and nngx functions —»CnnngtopCmdlistSave)—»

8.1.1. AT7—h

AT —h&lE, 3D T T T 4V ABRERES LICEED TR ED LT, gl BB END &I D AT — RS 5T
SN, BHSNIZAT =ML TAEBRSNZ 3D < R0 3D o< Ry 77 (ICE/ENET, 207, AT —kR
BTSN EI M, RN E R 3D < ROMRESIL, 2~ Ry U a N IELHERE T2 E MR L T vE
R

1 DOAT—NE 1 DL ED gl B FIZ2a =7 43— A5 EICHIGL TOET, T2, 1 20 gl BN EE DO AT —
FHTHAREMELHVE T, KFET 2 3D v RBMEEIRIFSNDIINCT L, TV r—a TAT— R E
FTHEEIT, AT — TS ORI TS E T ANENHYVET,

® 8-1. A7—hk2354

AT—hI735T s

V= NAFIDAT =TT,
glUseProgram () 'C‘:JQJV)Eﬁ?}’)of:ﬁ:ﬁ?&@flﬂﬁ‘?bﬂ“j‘yn:?]\KU
IINTNWDY o —H ATV I NS, H7pD glShaderBinary ()

NN GX STATE SHADERBINARY R RS TN A AL E T
FHSHTZBE . V2= T 7 Ia—Ren—R457200 3D =
~UREERLET,

SR TADAT— T,

glUseProgram() (2d&0, LN WA=Y AT NN ar Ve A Nte sk
Dol A I INET,

RSt THRBYEORE R ORBER L1925 3D =< N
ERLLUET, BRI DN T —a MLl TRARDREDL D AF
ICBILTOA 3D a~w U RAVERESNE T,

NN GX STATE SHADERPROGRAM

VB RDAT T

1UseProgram () (Z&V, A AN =—& Off A « A~ H 23810
NN _GX_STATE SHADERMODE Ho T B SET,
FSN G E DA AN == O - AMERZ YRS 3D =
~UREERLET,

T == DFE IR BERDAT =TT,

glUseProgram() (Z&0, THyTFINTCNDy=—H ATV rh
NN _GX STATE SHADERFLOAT BRRDHTOTTLF T V= MY DTG 8T fishE T,
EHSWIG G, Vo= T 7 TT def ML CERSNIZ
2B NERIR PAZTRET S 3D a~v U REERMLET,
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NN_GX STATE VSUNIFORM

HRY == H DA=T = LFEDAT—FTT,

glUseProgram () \Z&Y, B2p57 0/ I 5647 V= NI
DoleE*0, gluniform* () CHM Y =—H D=7 4—LDfH
DRESNTHEITHEHSNET, BEO =7 5 — LTERED
ERENIIGEICOHAT — MBS ES A, 8O
Da=TF—AMIREVPEFINRSTOERHSNET,
BHENTSE . v=—F Tt T I Ta=7r— AL TERSN
FH NI EIRL DO RS TN DRSO AR iR R ET D
3D A IREAERLET,

NN _GX STATE FSUNIFORM

FRITTT AN 2= DA=T = LR EDAT—ITT,
glUseProgram() \Z&V, Bipd 70/ I L4 7= MU0
Dol A0, gluniform* () TTIRTZITIA N 2= F D=
T A — LDOEPEESNT G IR SNET,

BRSNSt TRTZ 77 A M == DL DA%
ET S 3D avREARLET,

NN _GX_ STATE LUT

BWT —T N DAT—FTT,

glBindTexture (), glTexImagelD (),

glTexSubImagelD () &V, BT —T7 VONENEEINT
GaRo, AU RENTWZB BT —T LR

glDeleteTextures () CTHIPREIIZHE, glUseProgram ()
E7213 glUniform* () TRRT =7 VIR TD2=74—L0D
ENEEINI A ICEHSNET,

HHSNIZG A SRT—T NV ERETDH 3D av I REERLE

o

NN _GX STATE TEXTURE

T IAF ¥ (T =X VT IAF X %) DAT—TT,
glBindTexture (), glTexImage2D() .
glCopyTexImage2D ()., glCopyTexSubImage2D() .
glCompressedTexImage2D ()., glTexParameter* () NN
HENHAER, NAURENTWDT I AT )%
glDeleteTextures () CHIRS#/25E . glUseProgram ()
F721% glUniform* () TPRITZITTA N 2—H D=7 3— A
“dmp_Texture[] .samplerType” DENEEINIHEITHE
FSAvET,

WS e 7 AT v =y M T % 3D av R (Fry—
VA NT IAT v aBR) BAERLET,

NN GX STATE FRAMEBUFFER

TL—bN\y T 7 DNy T P ERDOAT—RNTT,
glBindFramebuffer ().
glBindFramebufferRenderbuffer ().
glFramebufferTexture2D ().

glDeleteFramebuffers ()., glBindRenderbuffer ().
glRenderbufferStorage (), glDeleteRenderbuffers()
BRFRHEN TSI INET,

FHESNTGE ., 7L —DN\y T 7 D7 4 —<yhe\y 77 TR AT
B9 % 3D a~v  REARKRLET,

NN _GX STATE VERTEX

TES T — 2 DAT—FTT,

glBindBuffer ()., glBufferData().

glBufferSubData (). glEnableVertexAttribArray ().
glDisableVertexAttribArray (). glVertexAt‘;rib ()«
glVertexAttribPointer ()., glUseProgram () NI
TG E0 ARSI TV EBAY T 7
glDeleteBuffers () CHIBRSNIZGAICEHINET,
?%ﬁéﬂf:%ﬁ‘ TES BT — 2B 95 3D a~v  RE4ARLE

NN_GX_STATE TRIOFFSET

NI F TR MDAT—FTT,

GL POLYGON OFFSET FILL O#JEN glEnable ().
glDisable () IZEVWEFEIN=HEX, glDepthRangef () .
glPolygonOffset () ICLVRENELINTTHEA .
glUseProgram () MMEOHINZGAICHETHSNET,
BRI G AV A7 2y MIBET5 3D v FEARLE

o
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T =R\ T 7 DT I YA FTEDAT—ITT,

GL COLOR LOGIC OP, GL BLEND, GL DEPTH TEST,

GL STENCIL TEST, GL EARLY DEPTH TEST DMP @uxﬂiﬁ)

glEnable (). glDisable () [ZEWEEINI-H

glDepthFunc (). glEarlyDepthFuncDMP ()~

NN GX STATE FBACCESS glColorMask (). ngepthMask() ngtencilMask() Iz

o n m[ﬁﬁ*’ﬁﬁéht . glUniform* ( Tﬁ"f’]777%/l\/:ﬂ*‘

57@174771‘_A dmp FragOperatlon mode” BEEINTZH
E%ﬁéﬂié‘

E%ﬁéﬂt BT — by Ty DFHEEREDT 7R AFIEIC

B84°% 3D nv‘/F%EEﬁibiﬁ“o

PP =T AMDAT =TT,

%%TESE%I;L?OE T%DST DFEEN glEnable () . nglsablfw() [N
£ = glScissor (), glViewport ( R E

NN_GX_STATE_SCISSOR WETSHI B S /47L~T7<I\73)ﬁfjj13%6&% ARy

DY AZXNERISNIIGEITEHSNET,

BRSNS E . /47“~?7\FL:F9'5?“5 3D AVUREAERLET,

glDraw* () BMFT SD AR UREERT DERDOAT —FTT,

lDrawElements glDrawArrays () YUANT, 3D <R
NN _GX_STATE OTHERS Eﬁkéi’béfﬁiﬁz#ﬂ%tﬁméht%u E%ﬁéhiff
RSN A RENS 3D 2 RIZOWTIL, # 8-3 25l
LoER,
NN _GX_STATE ALL LRI RTCEARET D7D TT/ T,

8.1.2. ATURER

3D aA~w Ry T7 7 IZEMEIND 3D a~v RDIFEAL L glDrawElements () . glDrawArrays () CAEMRINET,
ZNBOBEIINER CAT — e T =/ L, BHSINTZAT—MIB T2 3D a~v U REARLET, e/ T —hEFER
*7,

nngxValidateState () I, NUT —hAEBEDHAIL T TITHZENTEET, /2. nngxUpdateState () T, §8
ELTAT — NI F7 DAT— e BHARBIZL, IROFX AT THRELIZAT —hD 3D o~ RE T X CTERSEAZEN
TEET,

a—F 8-3. RAT—rD/N) TF—FERT—FI5T DIEE

void nngxValidateState (GLbitfield statemask, GLboolean drawelements) ;
void nngxUpdateState (GLbitfield statemask) ;

nngxValidateState () BFFRHENDE, BHRRIEIZ/R S TVODAT— DIBHD statemask CTHRESNTZHLOET
DAY T —hEh, EHCREESRERSNE T, ZOBBTCIIMEMTONEFAOT, EERICHIE 5L X2
glDrawElements () ZFON T DA, glDrawArrays () T D% drawelements THRELET,
GL_TRUE #ELT-45A 1% glDrawElements () . GL_FALSE #JL723581% glDrawArrays () (ZxHGL7Z 3D 2+
UREARLET, OFV, nngxUpdateState () & nngxValidateState () ZHAEGDOELILET, EEDAT—h
(\ZB89% 3D :l’\"/F‘%T’\“Tiﬁié‘liél&ﬁ‘iT%iTo

—7J7. glDrawElements () 2E CIEEFHEIN TVDE TR TOAT =R NR)T —hEN, EHRREN RSN ET,

IFIOBERE R ATEDOXAIL 7T 3D a~v REERTHIEDTED nngxvalidateState () 1L, A7 —RHT
3D A~ RO EMRDKIFEIR D DD LITER LT IUTRD ER Ao LU TN OSITHART DIEE TS 3D =
< URBNFATINT GG OMEII R EL > THOET,
® NN GX_ STATE FBACCESS HBLXUNNN _GX STATE TRIOFFSET /&, NN _GX STATE FSUNIFORM LWk, E7-
R EL TR SRIT TRV EE A,
® NN GX_STATE SHADERMODE (I, NN GX STATE SHADERBINARY,NN GX STATE SHADERPROGRAM,
NN:GXiSTATE:SHADERFLOAT\ BEO NgtiisEATEi\/SUNIFORM L0% . ErE RIS L CIEOH 70
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ULV EE A,
® NN GX_ STATE FRAMEBUFFER, 3XTF NN _GX STATE OTHERS I%,NN_GX STATE FBACCESS &V%t, £72i%
FIRFICHEL T S22 U £ A,
® NN _GX STATE FRAMEBUFFER /&, NN_GX STATE SCISSOR £WJE. E/iLFNFIZHEEL TSR T Lid7s
DERA,
# 8-2. nngxValidateState() AR T HTT5—
I5— [RE
GL_ERROR 8066 DMP FEOVH LRGSR, 3D a~w Ry Ty’ — "—7a—L7z
GL_ERROR_806C_DMP NYF—MNIIVBFETT— 2 FEAELT
GL_ERROR 80B2 DMP 3D AR UR ANy T PR ES TR
BN aT T 04T VeI MR ESIN TR (glUseProgram () 75§*J§%)@Q‘\
HE T2, BLLIE glUseProgram () ZFFONHLIZEEIT program 1T 0 23F
ESNTW)IRIET, 70/ I 047 V= MIBE T 5L FOAT — )7 —RL
foélLre,
® NN GX_STATE SHADERBINARY
® NN GX_STATE SHADERPROGRAM
® NN GX_STATE SHADERMODE
GL_ERROR_80B3_DMP ® NN GX STATE SHADERFLOAT
® NN GX_STATE VSUNIFORM
® NN GX_STATE FSUNIFORM
® NN GX_ STATE LUT
® NN GX_STATE VERTEX
® NN GX_STATE TRIOFFSET
® NN GX_ STATE FBACCESS
ANYF=MIEY 2T =B RIIZLL T O OB £,

® NIz o CNDT VAT X IR L TT VAT XY AEV T B — RS TR,

T HITIE, glTexImage2D () . glCompressedTexImage2D (). glCopyTexImage2D () DVNTINEFE
OHL T, 77AF v ARV T 0 — b DU BERHVET, Fa—T vy 7T I7AF i, 6 mT N THT RS —REh
TORT AUV ER A,

® RIERTA—~vy DT IAT X PSA L RENTHET,

TIAF ¥r=yh 1 £720% 2 IZ, GL_SHADOW DMP 74—V DT IVAF ¥ &/NALRL TS, F2id, Fa—7
~Y T TIAF¥IZ GL_GAS _DMP 74—V NDTIAF ¥ &N AL RUTCNWDRENREZLNET,
® o0 —T vy TIAF X OB DR ENIRR>TNET,
FXa—T YT TIAFT YD 6 HIE, M, ES, TA—<vh Iy Ty T BEDNT N TR THLLERDHYET,

® o —T vy TTIAF XD 6 HTXTOTRLAD AL 7 BB HEDEIC A>T EE A,
6 DT FLAX EAL 7 EvRBRICTHLLENHVET,

® BT —T NI TV INRIELNANA U REN TR, FHFS BT — 7 NV E SR IELGEESN TV ET A,
TITANTAT AT T O =D NTIAF v T4 7 HADBERETEMT —7 V2o EIZR>T
%6 AT OBRT — I NEBIEIRBRT =T NAT VeI REI TN DR ERDVET, Fz,
BT =T NFSEIRET D=7+ — LORESIELATORERHVET,

& BT —T NOWNET 4 —~y MEZIKN T 272D I U E 2B ORI R L E LT,
NYF—=hDBPTET =T 56 BAT—MNINIT —MNEALL TN E T, =7 — %3~ REELAERT
57=¥IZIE, nngxUpdateState () ZMFFOHL, FEAT —FEEHL TLES,

FARMNT 3D =< R glbraw RO CAEMSNET A, A7 —F7F2 NN_GX_STATE_FRAMEBUFFER DA7 —h
X glReadPixels () F/old glClear () THAKINET, ZDIFNITH, L TFTOBEEMOH 32T 3D a~v K
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WERSNET,

5 8-3.3D AV REAR T A

Ed EREH
glBlendColor () HEMEETELI-LX,
glBlendEquation () REMEERLILE,
glBlendEquationSeparate () | EMEALFELIZLE,
glBlendFunc () BHEBEAERELILE,
glBlendFuncSeparate () HEMEETLI-LX,
glClearEarlyDepthDMP () REMEERLILE,
glColorMask () REMEE T LI,
glCullFace () REMEEE L EX,
glDepthFunc () WEMEET L%,
glDepthMask () REMEEELILX,

GL_COLOR_LOGIC OP, GL_BLEND, GL DEPTH TEST,
glDisable () GL_EARLY DEPTH TEST DMP, GL STENCIL TEST,GL CULL FACE
OREMAEELEE, fIOREMITEL CIER L CHARSLEE A,

glEarlyDepthFuncDMP () REEEELLIEE,

GL_COLOR_LOGIC OP, GL_BLEND, GL_DEPTH TEST,
glEnable () GL EARLY DEPTH TEST DMP, GL STENCIL TEST,GL CULL FACE
OREMEE T LUI-EE, MO EMITHEL CIEF L THARSNEE A,

glFrontFace () REMEER LI,
glLogicOp () REMEE T LI,
glRenderBlockModeDMP () WEMEETLI-LE,
glStencilFunc () HEMEETELI-LX,
glStencilMask () REMEERELEX,
glStencilOp () BEEEETLIZLX,
glviewport () TR TS,

EROBEEDIL | —HRE (GL_COLOR_LOGIC_OP, GL BLEND, GL_DEPTH TEST,GL STENCIL TEST,
GL_EARLY DEPTH TEST DMP)IZ%f7 % glEnable () & glDisable (). glDepthFunc ().
glEarlyDepthFuncDMP (), glColorMask ()., glDepthMask (). glStencilMask () 1%

NN_GX_STATE FBACCESS DAT —h& HH 5720, 2~ RURANARTETHEIC NN_GX_STATE FBACCESS D3
T —=MEATOLENHYET,

nngxUpdateState () "C NN_GX_STATE_ OTHERS BMEEINIZHA . VT —MRHZ EROBEET~CIZB4 25 3D
v RBVERSNDINNTAVET, 7, [AFREIZ NN_GX STATE FBACCESS b HHIRREL eV T,
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8.1.3. ZH/AvTURESELOATUR

gl BABUTHEE D AT — M T T2 RN DV ET, BE | MEOH L2 B LI AT —MNIBI % 3D av o R72
URAERRSNET, T EEa~v U REREONET, —J7, BEOH LR A B L2 E 2B n T, BET 59 )T
DAT—NMIBIT 5 3D a~v  REARTAZ e mea~v REFFOET, 12720, eI~ RIIAT— DRI LT
XTO 3D AV REERS T2, 3D 2w ROAERNITRICRDGENHVET,

nngxSetCommandGenerationMode () ZMUINHTZET, WKOMDDAT—MIK L TRETIUREAEKRTDHLIIZ
BETDHIENTEET, F2. nngxUpdateState () ZIFOHTIETYH, EESNIZAT —hOEEI~ U REAKT
DIVNCHETHIENTEET,

3—F 8-4. ARUFH A E—FDEEE
void nngxSetCommandGenerationMode (GLenum mode) ;
mode \Z NN_GX_CMDGEN MODE_CONDITIONAL A5 EL/cHaIAna~v  FEAERTHE—RICRELET, 774
JVNEIZOFE—RTT, NN_GX_CMDGEN MODE_UNCONDITIONAL ZIEEL7-HAIXsEEa v REER T 5T —RIZH
ELET, TNLUNDIEE node IHEELT-HAIE GL_ERROR 804D DMP D7 —%EKLEY, BEDET—RNREE
nngxGetCommandGenerationMode () THGTHZENTEET,

a—F 8-5. a7 FH AE—F DR

void nngxGetCommandGenerationMode (GLenum* mode) ;
mode \CBEDE—NBRENRENET,
FERAVUNEERT HE—R THEELZITHAT —MNUILL FOLDORHVET,

® FRITIT AN 2—H DA=T — ADREIETHAT—h
® THE S = —Z DK 1 =7 3 — LDOREICTHAT—]

® ST —T NT — XD EICETHAT—h

® # 8-3 |Cii#iS QW A BEIC B9 A AT — ]

HHENIZAT—hD 3D < RIIMA T, EHENTZNEINIZEDSH T, EFLDOAT—MIBEL Thmea~ R34
BENET, 12720, BT — 7 VCBIET AT — M _RTATHINTOTH, 3D a< U RidacRoTWH SR
F—TNDHTE TN ERENET, BRT— T ANENERDEMIILL T DL > TWET,

%= 8-4 BBRBT—TILEMELIEH

BRT—TIL &4

) ) dmp_FragmentLighting.enabled (Z GL_TRUE DERESNTND, M
TIGTANTAT AT DRI OFREL | > dmp_LightEnv.config ORXEN RR 22 EIT/R> TS,
45 (RR) 7> dmp LightEnv.lutEnabledRefl {Z GL TRUE MEEIIL TN
50 - -

) ) dmp_FragmentLighting.enabled | GL_TRUE 2SsXESILTV D, 7>
TITANTAT AT DS ORERL | > dmp_LightEnv.config OF%ED RG ’&Tﬁﬁﬁﬁ_éﬁﬁfﬁggf)“(b AN

43 (RG) 7> dmp LightEnv.lutEnabledRefl {Z GL TRUE NREEILTH
Do N o

) . dmp_FragmentLighting.enabled IZ GL _TRUE 2SR ESN TS, 7
TITANTAT AT ORI OERK | > dmp LightEnv.config O ED RB %ﬁ)ﬂ#éﬁﬁﬁ:@iﬁofb‘éx
47 (RB) 23> dmp_LightEnv.lutEnabledRefl I GL_TRUE DSFREIN T
Do -

N N S dmp FragmentLighting.enabled |Z GL TRUE AaXESIN TS, M
! T = N = =
;ZZ%%;;‘;{&&?4X}J > dmp LightEnv.config MEED DO %ﬁiﬁﬁﬁ_éﬁ)’iﬁﬂzﬁo‘fb‘éx
73> dmp_LightEnv.lutEnabledDO0 T GL_ TRUE ASFRESIL TV D,
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N N S dmp_ FragmentLighting.enabled |{Z GL TRUE 2SREIILTND, M
1
Zzy_ééljjég/ﬁg%?%;{}\) > dmp_LightEnv.config OFKEMN D1 2T T D% EIC/R>TND,
73> dmp LightEnv.lutEnabledD1 |2 GL_TRUE A ERESILTVD,

En==2

dmp FragmentLighting.enabled |Z GL TRUE 23gRESIVTVD, >
TITANTAT AT DTV T 7 | O dmp_ LightEnv.config OFREN FR 2T 3 55 EIC/R>TND,
7% (FR) 73D dmp_LightEnv.fresnelSelector (Z

GL_LIGHT ENV NO FRESNEL DMP LIAFDIEAFREIIL TS,

A==

dmp FragmentLighting. enabled IZ GLETR%E 75*;:1/3‘:%%“(1/‘5\75)

N NN e “> dmp_LightEnv.config OFXEMN SP #HEH T2 EIT/e>TD, D
%%7(513/)}\7474/7@}?/}\74}\ > dmp FragmentLightSource[z].enabled |Z GL TRUE 2S¢ ES
NTWD, 7D dmp FragmentLightSource[ 7] .spotEnabled (T
GL_TRUE "R ESN TS,

dmp FragmentLighting.enabled |{Z GL TRUE 2eEEIILTD, >
> dmp FragmentLightSource[Z].enabled |Z GL TRUE 23gRES
TITANTAT AV DREREERE | VTWD, 3D

dmp FragmentnghtSource [Z] .distanceAttenuationEnabled
IZ GL_TRUE D EINTD,

Tul =TTV AF ¥ DRGB ¥ | dmp Texture[3].samplerType |Z GL_TEXTURE_ PROCEDURAL_DMP
v/ O F Bk NEXFESITUND,

NN — dmp Texture[3].samplerType (Z GL TEXTURE PROCEDURAL DMP
ngyy{g/g%%???@?w77 ESILTVD, /3D dmp Texture[3].ptAlphaSeparate (2
> GL TRUE AR ESH TS,

o S — SR dmp Texture[3].samplerType |\C GL TEXTURE PROCEDURAL DMP
%Fﬁ%{ TXNTIAFXDIAAK ESALTVND, 73D dmp_Texture[3].ptNoiseEnable (T
Ll GL TRUE DR ESN TS,

Ty =X NTIAF XY DAT—H dmp Texture[3].samplerType (Z GL TEXTURE PROCEDURAL DMP
BT —71 DEEIINTND,

T T DT 4T dmp Fog.mode |2 GL_FALSE LADEMFHESITND,

HADY 2—FT 4T HBBT—7 /v | dmp Fog.mode IZ GL_GAS DMP DSgEEII T2,

8.1.4. AV Ryl ADGHIBERSIVEFEEIR

Av Ry a5 6 DT ORIRFEBIOEEFEADVET,

® T RANTGAT A T BAEN (TR =T 4+—2A dmp_FragmentLighting.enabled 7% GL TRUE), 2> 240k
RN (TR =74+ —L dmp_FragmentLightSource[7].enabled 239 XT GL_FALSE) D355,
nngxvValidateState () TPRZIT AN =—F 2=T 4 —LDAT—h757 (NN_GX_STATE_FSUNIFORM
VEFEELTRUT —RLTh, 0% TR Z MO LI e XICHETA T 4 7B 2 3D o~ RBAERS
nEd,

® PH)=74—2A dmp Gas.accMax |ZB# 95 3D 2w N, nngxvalidateState () TPRTIFT A
V= H =T F—ADAT 777 (NN_GX_STATE FSUNIFORM) AFHEL T/NF —hLTh, £D% THEEY
BEMOH UL EICAERSNET,

® V7T A b =T —2A dmp Gas.autoAcc I GL_TRUE DR ESNTWDIEA, THRZ=7+—A
dmp_ FragOperation.mode Dffi7 GL FRAGOP MODE GAS ACC_DMP |[ZEHIN/-ZAIL T HBIW
GL_FRAGOP_MODE_GAS_ACC_DMP MbORIDFREILEHINIFAIL 7 Ta~v RYUANOIRAER IR, IR T %
11é, REFSNTca < RUARD dmp_ Gas.autoAcc IZBIE T2~ RBELS KBS NRWIEERHVET,

® 1775 3D A~ RNy T OANA M ARNE 16 DIEHTRIT LRV EE A, nngxAdd3DCommand () T
0x00000000_00000000 &% I— L TBINTHIETHAREZFIEL TIZE0,

® glUseProgram() D7 0 ZFEL CRFONHLIZIREE T, 70l T 400 = — X |[ZTH AT — e\ UF —RL
Th, v RIETbAERSER A,
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8.15. Efieh =X T—FO T

nngxGetUpdateState () THHFSNTNWDAT — AT — 777 THRSTHIENTEET,

3—F 8-6. EFiSh-AT—FDH#&

void nngxGetUpdatedState (GLbitfield* statemask);

8.1.6. AT—FEFH D EZNE

nngxInvalidateState () TAT—hOFHEMAM LT HIENTEET,

3—F 8-7. RT—FEF OREE
void nngxInvalidateState (GLbitfield statemask);

statemask \ZEBE ML T AT — I T @B CTIRELET, statenask \TIRESNIZAT —R 7712k
THAT—ME, BH SN T THEE T b~ RS0 ET,

8.2. AWV FYARMDEHEHA
nngxUseSavedCmdlist () F72I% nngxUseSavedCmdlistNoCacheFlush () (T~ RUANDIRIFEIZ I - THUS
Liza~ Ry aDFEHRETETIET, 3D a~v  RBLa~ R AN HE A2 M CEEd, pigidams
% 3D avUROFY T a7 Tyl akfTOWET S, BEIIITWVEEA,

a—K 8-8. avwYKYRFDBEHEA

void nngxUseSavedCmdlist (GLuint cmdlist, GLuint bufferoffset,
GLsizeil buffersize, GLuint requestid, GLsizei requestsize,
GLbitfield statemask, GLboolean copycmd) ;

void nngxUseSavedCmdlistNoCacheFlush (GLuint cmdlist,
GLuint bufferoffset, GLsizei buffersize,

GLuint requestid, GLsizei requestsize, GLbitfield statemask) ;
cmdlist \ZiE, FRIFCTHRELZ 3D a~ U RAEHEIN TV Ha~v  RUANMRELET,

bufferoffset |21 3D A~ RN\ Ty ORIFBRIGA 7 B b, buffersize \Zid 3D <R N7 7 ORIF/ AR

AR, requestid T~ R ZANDIRIERMR D, requestsize (ZIEa~ > RUT T ANDIRLIFEZFRE L ET 05,

INDIERILAAIL 7 TIRAFSN T a < U Ry v a DR TRITIEIRVET Ay 27U R Py aD RN ES NI
v RYRRDEDTHLHNEINR, TR TRFRILaTv U RX vy adFM THLNREITTF =y 7 LEE A, IELLR N2

~ U RFry A FREEELESG S OBEIIRETT,

statemask \JIX5E A~V REEKR T DAT — e AT — 777 QGBI CHREL £, ZOBBA RS-/
TIIAT—FDORET BENECTLENET, ZOFBEEMIET2720I20E, T X TOAT—MNIH L TREa~ N E A
FRULZRT RN EERHVET N, T X TCORT = MOFERT~V U RE AT OZLITINRELRDIENDH DD,
statemask CHRESNIZAT =ML TORFERAVUREEKLET, statemask \C NN_GX_STATE OTHERS %
FRELIZG A, % 8-3 DT N T 2 aa v RAERSNET,

copyemd \ZIE, AV RF¥ Yy 2 BETRITT S 3D a~v U RERFELIZa~ U RUANISaE — LU CEITT 20, (R7FL
72w RUARD 3D aw U RZEDOLOEFEITTHNERELET, GL_TRUE ZHRELIZEET 3D a<  RBBE M
FEnTWdawrRUANZBICat —shEd, 205 XiT 3D a~vr Roat™ =M Thb b2 eic ks CPU A&
72 PARD/NETR 3D A< Ry 77 OFHEAICEL TV ET, 6L FALSE 2R ELIG Aot —ShEtA, 20
FRUZ 3D A~ ROar— 3 Thid CPU AMBEHINDT2) | Y ARXDKER 3D a<v My 77O AIZEL
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TWET, ZOREICIVFISNDDIE 3D I~ RNy 77 ~OBMNat’ —721F T, av R ANILTBMShvE
—aﬁo

RAFLIEa~ L RUARDS 3D a~wr REat —LRWEE, 3D 2~ RIS TVl AU B RPN TR O E RIS
K Da~ s REBNL, 3D 2~ ROETTRUARRFLIZa~v  RUANYI B2 £, 20720 R FLIza~r R
VAMINZ KB Dz~ RBRTHUZITE DT~ RUAMIRAZEN TERL > TLEVE T, ZOF KN THRGF LI~ R
VADBHEH T 285613, PRAFH THTZ nngxSplitDrawCmdlist () TREMDAUFEMLTIBIIL TTEEN,

BRIFLT=a~ U RUANNPS 3D a< i REat’ —3 554 (RFELIZa~ U RUARDa~ U RUZZAR) 3D i1~ RES
M0 3D I RBREILI TORIT T EIE N CHE A OERNZX I Oa< REBILET,

nngxUseSavedCmdlistNoCacheFlush () OEfEIL, nngxUseSavedCmdlist () @ copyemd il GL_FALSE %
BELEEEFIUTT N, emdlist THRELIZa<URUARD 3D 2w RNy 7 7OX vy a7 Ty a2 {TER A,
3D AU RN T OFIRN T Ty 2SIV TNDIEET TV r—a TRAELRT U7 £/ A,

8-2. nngxUseSavedCmdlist() M copycmd [Z&ABIEDELY

Command List ( cmadliist )

3D Command Buffer

nngxUseSavedCmdlist
copyemd = GL_TRUE

Command
Request 2

N

Command
Request 3

nngxUseSavedCmdlist
copyemd = GL_FALSE

N\

3
&
3
()OQ

N\

(o)
O,
<

l

Command IJ/SQ/( current )

3D Com/uand Buffer

wand List ( cu{ent )
\\ 3D C\Knmand Buffer

execute

execu\te\ \

Command
Request 2

/

Command
Request 1

Command
Request 1

Command
Request 0

Command
Request 2

Command
Request 0

# 8-5. nngxUseSavedCmdlist() KU nngxUseSavedCmdlistNoCacheFlush() AR T AITS—

I5— RE

GL ERROR 8037 DMP

T ERROR 8052 Db FT VI 0 DATURY AN SRS TS EEIFOH LT

GL_ERROR 8038 DMP

G1 ERROR 8063 DMP cmdlist \HRELT-a< U RYUANBTELELAR

ZOBBOFATIZED, BHE S FERTOHav L RUARD 3D A K3y 77
Fl I~ RV = AMDORFH A A — " —T%

GL _ERROR_803A DMP
GL_ERROR_8095_DMP

8.2.1. AF—3h3a<T U RUI T A FDIER

nngxUseSavedCmdlist () DFEITTIL, copyemd DIEEIZEOL T, 2~ RUTZANIMTHIE SA RS T
5a<RUZNMTENTCat —SnET, av U R ANIZ v U R TRO BT E REREFL TRY, (RIFSh72e&)
DAT =R EHENTG A THEDEFEDFRN AL —INET, 12720, A —INDEHID 3D FATa~v o RIEFIEE
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WMPEFESNDATREMEDR DY ET,

DMA E5Xa< R
DMA BE%E% 4 DR T T R A, BRESE T R A BEE A X BMERSNTOET,

3D EfTavwUKR

3D AU R T DOFEITRIET RV A, EITHARAPMERSN COET, RIFEBIALZ 3D < Ry 77O T RLUAN
FATBIAT RLREHE LT WIGEIE, a~< U R ZRARNOaE — I FATRIAT RU AR RFRMG T R ACE S L | £
T ARLPFETERELET,

AEYIZNATUER
TANESNDIT— T 7 DT RV A S AR IVT T — T TARAT N T 7 OEET RVA, AR VT T
TAE, ZVT ATV IVEIMERI STV ET,

RRAMGEATUR

BRTEDOHT—/ 37 7 DT FUARRIE, 74—~y h BEEDTAAT VAT 7 OT RUA G, 77— M5
SR TOET

LU —FORAFvEaEaT R

EEETEONT—/ 37 7 DT RUA UG, BRI DT I AF ¥ OT FUA, GRS RSN TOET,

8.3. ATV FYRFDIE—

nngxCopyCmdlist () ZMUH T & T, av RURNER DA~ RUANIat —3 52N TEET, a~v 2 RUAMD
BT N Taeat —79572), At —EOa< RUAMIERHSN TN 3D v Rbaw s R A, E#EESSNLIL
ICHEELTIEEN,

a—F 8-9. v FYXFDaE—
void nngxCopyCmdlist (GLuint scmdlist, GLuint dcmdlist) ;
semdlist \ZA—JEDa~ > RUAN, demdlise (2 —eDa~<w  RUANIEELET,
ZORBBOBEIXEHE v N vy v all R LER AN, v R o adD @R A7 By MBS 52 &
Mo, AV NUANDRIAFEZI/ER LIz — 2 BRI 52N TEET, 207, at’ —#idat —noav RUA
N VT $HZEHTEET,

& 8-6. nngxCopyCmdlist() MERKTEITS5—

I5— RE&
GL_ERROR 8047 DMP BIEAA RSN TS~ RYANE demdlist WHRELT:
GL_ERROR_8048 DMP scmdlist \HRE LTz~ RYARBFIELZR
GL_ERROR_8049 DMP demdl1st \ARE LIz~ RYUARFLELZRL
GL_ERROR_804A DMP semdilist & demdlist \ZRICa~ L RUANMATELE
GL_ERROR 804B DMP FATh D~ RYAN demdlist \ARELTC
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semdlist \FRESNIcA< A RUAMIE RSN TS 3D A< NEiFav N
GL_ERROR_804C_DMP zylfﬂ\ﬁ\ demdlist \HEESNIZA~ RUANCREF AIRER A AL RE
DT

8.3.1. a7 FYArDEMIE—

nngxCopyCmdlist () TIEI<URUARD EEEaE —COHIEL TUVWELTZAS, nngxAddCmdlist () (FEFEA
VRENTWHa U RUANMIRI O~ RUARD IR T N TEBINTat —§ 52N TEET,

3—FK 8-10. A< FYRFDEMIE—

void nngxAddCmdlist (GLuint cmdlist) ;
cmdlist \ 2 —TEOa<vr RUANFIEELET,
A= DAV RIAMNIEBINTZT RN TCOa~ U RE, BEAA RSN TN Da~v RUAMNGBIICERINET, Bl
ENRAURENTNDa U RUANT, T CILav RREBIN TODGEAIERE A~ ROH LT, a<w R BME
nEI,
NAVRENTWDaAS U RUARD 3D < Ry 7 7 NRYISNTZEE TIEZel, 0BT 5loa< R 72 AR
FHDOa~ RN 3D FETa~ R ClERWnWigaild, 717U T nngxSplitDrawCmdlist () ZFFONHL, <R3y
77 RG> THHIBMEITWET,
NAUVRENTNDBIV U RUARD 3D a~vr Ry 7y MR YIBNTEE Tidied, 2208353~ R =X O SO
a< RN 3D FfTa~r R ThHHAGE T, MEIISL Cat’ —Loa~v Ry 77 I—a~  REBINTAZETT 74
AR T ba~w o RNBEINENET,
FA47ZUNT nngxSplitDrawCmdlist () ZFFRNHLIZEERLHI—a<w  REBMLIZEXIE, ZOVAXLEH T L
[RY-AXDF =7 M TOIET,

& 8-7. nngxAddCmdlist() AAERTBTS5—

Io— RA
GL_ERROR 8054 DMP emdlist \ARIEREAFRE LT
GL_ERROR_8055 DMP BUENA LRSI TS RY AR
GL_ERROR_8056 DMP emd1ist \IHRELTZAa~< RUARCBHE A RSN TV LA~ RUARBFRT
GL_ERROR_ 8057 DMP BIENA RSN TNWDI Y RUARRFELTH
GL_ERROR_8058_DMP ?%2?5\:4 ggéjﬁf;;%jﬁégz@%g ;‘T/llj%y77:l;5ct0“:lv‘/b“97::7\}\%iﬁ

8.4. AV KRYRRDITHRKR—F

nngxExportCmdlist () ZFFOHTIET, av o R¥ vy v a TERBE LI~ RURNDNEESAFT VT —HELTA
EVNRAF (R AR =) THILNTEET,
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O—K 8-11. AR KYRFD I HAR—F

GLsizeil nngxExportCmdlist (GLuint cmdlist, GLuint bufferoffset,
GLsizei buffersize, GLuint requestid, GLsizeili requestsize,
GLsizei datasize, GLvoid* data);

cmdi1ist \IETI AR — T 5a~v  RURANERRELET,

bufferoffset & buffersize |\ZlL, TVAR—NT5 3D a~ Ry 7 7O E /A E 72y e SA A X TR
FELET, requestid& requestsize i, TI/AR—I T 5~ RUZ=ANOBAA 1D (0 MOIEELERIER) L=
JAR—PDFGRETHav NI AN AR ELET,

data & datasize |ZiZ, T/ AR—NEDOARVEBD T FLALZDOY A X &4 ELET, ZOBREITRVE T,
AR—=hENT2T —F DA M ARXZIRKLET N, data lZ 0(NULL) Z4EE LIS ST =/ AR — (T, Z/AR—hK
WML ATY DY ARE IR L ET, T/ AR—IDOFIAEL TE, 2/ AR —MILER AT DY AXZTEL THHEAEY
FEIRAAELRL | T/ AR—NT DT EEMELTOET,

ZOBED bufferoffset, buffersize, requestid, requestsize (L, FJEDRVAAEDLEDENIEES
NIRRTV FR A, BRIeT — XTI AR —MT 51213, nngxStopCmdlistSave () THGF CELRIFEF IS,
3D a~v ROEREPIZFE A A2 C nngxGetCmdlistParameteri () MO L CHUG LI EE M H 352 L4 HE:
LU FJ, nngxGetCmdlistParameteri () O pname |\Z NN _GX CMDLIST USED BUFSIZE Z{EL THEAEHE HD
3D A= RNy T 7 DY AR NN_GX_CMDLIST USED REQCOUNT %L CHEREE ADI~< L R Z T AND AL MBS
TEEY, TIAR—b G LD FUANDZE RO BAIRIF L TRZ, 20 — O OEEMAIZL TRELEY . BliRiF
WS LTME% bufferoffset & requested |l ¥& TR OIMGRFOMEETNA LT-i% buffersize &
requestsize \ITHRELTITEEN,

TYAR—=FT% 3D =R ANy 7 PRI, LR ORMAETTZL T 3R £t A,

® pufferoffset |, TIAR—FTHa~v L RUTTZANDIHLDRAID 3D FEIT7a~ RRFEITTHHEILNOE TN
BESITORITIUIRDEREA,

® LI ZXR—hENDHTNTD 3D FEITa~v I RNFEATTHREN D~ NI T XTI AR — RS TWRITnIE7eh
FHA,

® St 3D FEITa~ U RNFEITTHHEIRIVE OB E T/ AR — D2 LN TEETN, TOMHEEKICKYVa~
RAEENTITIWITEREA,

® < U RUJZARR | DHTIAR—hSNRWGEIL, WK O3~ R EENTOTUIWTERE A,

8-3. THARR—F9 5 3D avUR/N\YIFEEBDIREEFDAIE

requestid = 1 requestsize = 3

aTURYYIAM| 0 1 2 3 4
NN |
3D AN kN\YTF «— &— &— = Zgyawur
I P
bufferoffset NG | ok || nNg )
i > 2 >
bufferoffset + buffersize NG OK NG
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8-4. THOAR—FF3 3D aATURN\YIFHRIBOIRELEEFDAE(QATUFYIIRMNE 1 DHTHRKR—
rEhiZLEE)

requestid =1 requestsize =0

IR 0 1 2 3 4

3D aTURNA\Y TP a— & — T mgyazor

L\ 4L

o Ui
“—|«—>»

bufferoffset NG OK NG

i _ o 5
bufferoffset + buffersize OK NG

% 8-8. nngxExportCmdlist() A& T HITS5—

I5— RE
GL_ERROR 803B DMP cmd11st \ZARIEZRE (0 FI2FAFELRV A~ RN 28R E LT
GL_ERROR_803C_DMP datasize \ARESNIZHARINTI AR = ENDT —F DY AXLD/hSN
GL_ERROR_803D_DMP requestidk requestsize CHIESIIZFEBUIIT~ U FREREN THZR
GL_ERROR 803E_DMP bufferoffset ¥icld buffersize DT FARAN 8 SARNTRN

RESNT=2<RUANMZ nngxUseSavedCmdlist () AL —L72WWHFKTIB
GL_ERROR_803F_DMP INER= 3D FATA~U R EEN TS

T AR—IEND 3D FEfTa~vURNETTD 3D av U FITHL T,

GL_ERROR_8040_DMP bufferoffset & buffersizelZ&D 3D a< RN\ T77DIRENIELIZ2WN

8.4.1. THORR—HMEHR DS

TIAR—PENTNAF VT —HCEENTNDHIV U RUARDE ) (7 AR —MER) 1T,
nngxGetExportedCmdlistInfo () THETHIENTEET,

3—F 8-12. THRR—MEHRO MG
void nngxGetExportedCmdlistInfo (GLvoid* data, GLsizei* buffersize,
GLsizei* requestsize, GLuint* bufferoffset);
data \FTIAR—= LIS AT VT —ZOSEAT RV AZHRELE T, NERT —ZPRESNIZS AR
GL_ERROR_8046_DMP DTT—a/ERLET, T/AR—MEMLL T, busrersize |Zid 3D A< Ry T 7D/ 3 AR
Y AXN, requestsize T~ RVIZANDEIN, bufferoffset (2% 3D A~ RNy T7 7 DIGHH~D data D>
DAL T vy MRENE SIS ET,
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85. AT RYARD A R—F

nngxImportCmdlist () ZMEONHTIET, 2V AR—RIZ A FUT —ENHa< RYANMZ, 3D a<wr REiEN=
E— (R —R) THIENTEET,

a—F 8-13. AWV FYRDAR—F
void nngxImportCmdlist (GLuint cmdlist, GLvoid* data, GLsizei datasize);

emd1ist \ZiE, BIENA U REN TSI U RUAMN AN UREN TV RNA < RUZRDE L OB E T HIENTEE
T FE LT~ RUANT 3D A~ R CTICEEIN TV ST, Z0HLITBINT D TAR— M ThiE
D

AR —bT DT —Z DDA~ RYTZARNA 3D FITa<w U R TROVGEIT, AR —MNeDa<w  RUANESAURL
C.nngxSplitDrawCmdlist () TR~ RDOXGINEBMLARATFIIERDFETA,

data 't datasize |lid, TIAR—F T —H~DRALHETTAR— T =L DA AR ELET,

ALIR—=PDFER A R—NeDa< RUARD 3D o< R0 T 72, N T A T HAOFI—a~ RPN ERSNDSHAN
HVET,

% 8-9. nngxImportCmdlist() NNERTHITS5—

I5— RE
GL_ERROR 8041 DMP cmd11 st \ARIEZE (0 F23AFELRV A~ RN 2R E LT
GL_ERROR_ 8042 DMP data \[CRIERRAHERE LI
GL_ERROR_8043 DMP datasize THRELILNAA M ARLEI AR =T —Z DY A XN RS

AVR—=RCIBMEND 3D o~ REiFa~ I RIZ AR AR —NMeDa~
GL_ERROR_8044_DMP VU RURNCIRFE ATREAR A R %A 2 2

v RORETRVIKRIEO < RUANMZ | Ik flDa~ RUZ AR 3D 4T
GL ERROR 8045 DMP a2 L RTRNT — 2 A E— kLT

8.6. 3D AT K M:EM
nngxAdd3DCommand () ¥£721% nngxAdd3DCommandNoCacheFlush () T, f8ELI-MEIKDT —HZBENA RS
NTWDAT U RURRD 3D A< Ry 7 AITBAILIZY | FEE LT HHE FE1T % 3D EfTa~v  FaBMLizn 4528
NCEET, BIEITEMNTS 3D a~w  ROX vy a7 Ty abfTnET A, BEF T TWVETA,

a—F 8-14. 3D A< R MDEMN

void nngxAdd3DCommand (const GLvoid* bufferaddr, GLsizei buffersize,
GLboolean copycmd) ;

void nngxAdd3DCommandNoCacheFlush (const GLvoid* bufferaddr,

GLsizel buffersize):;
ZOBEIE copyemd DIEEIZL > TEWEN A FET,
copyecmd \Z GL_TRUE WNMEEISNTWDIGH | bufferaddr & buffersize TIRESIVZIEBHT RLALNSA AR

DOFEBRITEISN TS 3D a~<r RE, HIEASA U RENTOEa< 2 RUARD 3D a< Ry 7 7B = —LEd,
HBESNEIRICa~ ROX G BFEET D56 OIEIIRIESN CWERY A, buffersize i3 4 DEEOIEE TR
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TR ER A,

copyemd\Z GL_FALSE NREINTWOIGEH ., bufferaddr k buffersize THREINIZIEIHT R AL/A A
RO ARSI TS 3D o< 2 REE(TT 5 3D Efta~vr Fea<wl  RUIZZANSEMLET, BEAIVRENT
WO RYRRD 3D av RNy 7 7i3a<w RO RGN TRIILNTHRWIGEIL, W Ta~vr ROXGEZBINL T
PHav RV ZANAEINLET, SEESNZFIROEREHZ D 3D a~< U KPR~ ROR G ChWEA OBIEIXRIES L
TWER A, bufferaddnd 16 DGO, burfersize i 16 OEFOIEETRIT TRV ERE A,

nngxAdd3DCommandNoCacheFlush () OBIEIX, nngxAdd3DCommand () @ copyemd I GL_FALSE %8 E L7
LELELTT D, BT S 3D awr RDOF vy a7 Ty akitnEti,

# 8-10. nngxAdd3DCommand() & & T nngxAdd3DCommandNoCacheFlush() A& A T5—

IS5— RE

GL_ERROR 804E_DMP e NN HeREREET R 7
G1 ERROR 808C DMP AT RYRRPANA L REFLTORWR B TIF O L 72

GL ERROR 804F DMP

. > =R .
GT ERROR 808D DMP buffersize \IRIEMBEEFEELT-

copycmd I’ GL_TRUE DX BIENSAURENTNDa~ RYUARD 3D <R

GI, ERROR_8050 DMP N DA AT s,

copycmd I’ GL_FALSE D& BIENAALRENTWAHIV U RUARD 3D o<
GL_ERROR_8051 DMP Rt TR 0 Fac ing,

copyemd I8 GL FALSE DEXT pufferaddr \ZHELTEN 16 OfEE Tk
GL__ERROR_8052 DMP b o —
GL_ERROR 808E DMP bufferaddr \ZHRELIAED 16 OfEHTIX/en o7
GL_ERROR_808F DMP BUENA VRSN TN DU RYUARD T U R ZAMD YA ZHP R 7<%

8.6.1.3D AV UFDEEAERKICDINT

nngxAdd3DCommand () 2T 5H2ET, 77— ar CHEBARKLE 3D o< R, gl BIEE O S ELT
SHAZENTEXAIANCAET, L, B L 3D 2~ R (BRI~ R) Sl 0 o BIEEMEOHLTARR
L7z 3D <R GEF AR~V R) FRIESE CIATTDREE, BEART vV RBTAT TVDOAT — M EHi LN
LICEBELRITIUT R ER A,

EREAEK=~ R T GPU ORELLRLIhE, FILRELZLE T L7 gl BBEFFOH LIS G DAT —heD i
THEHRLLHBrS, RSN D& 3D A RRVERSTICE MK LR R L7225 FTREMED DV 4, Fo, A
T PRI LI FE AT~ U REFEITL, Z0HLTAIT — MM Thide, BERILARV 3D A< R34k
ST, EEAENT U RRRBRENRN T REMEB H ET,

8.6.1.1. BEEMATVEINSEEEM ATV FADET
WA~ RO EI TS EB AR A~ U RO FIT~ELRITBATTDITE, EHRIRFED AT — M RE(EL/R R BEIC
FTHZENRFFLTT,

AT — DO EHIRRENARERINDDIT glDraw REIES° nngxvalidateState () ZFFOHL T T —hL72EETT
(18.1.2. a~UFAERMIBHR) , ZNFETIT gl B CITONIZERED GPU ICKMSIN QDI EZFITRICL CHEEEA R~
VREFEITTOHAIILBAA, BEARO YU REERL-EBVICFATIE D7D, NUT — e To TR H#E
L F9, nngxvalidateState () DFIEKIZ NN _GX_STATE ALL &L, TXTHOAT— YT —h 500 F H
T, AERRIND 3D I RBILEAI/2 DI AT HIZIE nngxGetUpdatedState () THELI-AT—RT7F7
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T, FHRRBICHDAT — M2 2\ T — 27 iEbHY ET,

86.1.2. EEAMATURALERERIATUIRADET
EBER T~ RO RSB E LT~ ROFEIT~ELRITITTDITIE,. GPU DR ELTATTIDAT —hRn—E
2390, LR~ R CTREET 21T OAT— M EHIREEICT AZENFLTY,

—FEREF2 T EIE nngxUpdateState () DFIEKIZ NN_GX_STATE ALL ZJEL, T_XTCHOAT— M HHHRREIZLT
INEN)F =R HZETE, 1220 ZOHETIIARER 3D a~v RETARSH TLENET,

EEER T~ RCHEHFLIZAT — e Z UK FE T DAT — M 2 2R L T0D 75 R, THIRREIC TR T —a R
FELTAYF =KL, 3D a~vROARE ML ER/NRIZIZ 226N TEET,

ZZ T, nngxSetCommandGenerationMode () ®F[4XIZ NN GX CMDGEN MODE UNCONDITIONAL %L THEOY
HL, —8ORT —FDFERIV U RPERINDINCT U, TRRTI VU ROAEREIR HZENTEET, 72720,
nngxUpdateState () CTHEHMRBIZL2<THELARDDF, 18.1.3. ZHa~vr REELEI~<U R | THBALRFEDA
T —MZFTT,

8.7. 3D ATV R DOiRE

v RR o alli o Ta~v  RUAND M HEITHIZENTELIDNTRVELI-N, RIFLT-a~ 2 RUANED FF4
AT B TIE, IAGMEOELRE o~ FOBALIZRIGET AN TEET A, ZOHITIE, 3D v Ry 77
DAL GPU DL VA CEEZATNAEREFTIAL, [HA =—F RPN 7T A =—F OB EMRE BT 5
3D AV U RERETLHIE Ty = OB I T D HIEEBALET,

8.7.1. 3D AU /N\YITFADT VL RIZDONT

AU RF Yy VaDFRIRIFESNTODDE 3D av U Ry T ORIERGEA 7 £y N TT, 2072, 3D o~ R
FTDERT 3D a~v U RNy T 7 ~T I EATHEEIL, nngxGetCmdlistParameteri () @ pname |
NN_GX_CMDLIST TOP_ BUFADDR Z{EL CMEONMHL, 3D 2~ R 3y 77 DJEiHT RL A& ST 2 0B RH0 E9,

3D AU RRL DR CEZ AL EDO T T AT NIV T AT ThHT20 . LI TRTE Y AT MO D F
e, AEY ETONRA A —F =L DRI ER L TIEEN,

8.7.2. 3D AR\ DLk

3D v R YT 7%, GPU DL PAXZEXIAENS 3D <K (PICA L PAZ EXAHRa< U R) OESTY, 3D a~<
URIELERETD 64 BV Oa v ROES T, 32 By b~y X L 32 By DT —Z THERSITOET, ~y X DN
FICESTT —ZDMEHENEFBLE T2, 3D I~ ROTTA A NE 64 BV TT, D7D, T —F DI L > CTidix
%D 64 B b BT 32 BV RO T —H R I ET,

3D A~ FOFEYMIE, L FOFRAEMHSh TOET,

8-5. 3D AvYKFDEYrLAT I+

63 59 56 | 55 52 51 48 | 47 40 | 39 32

. | ‘ SIZE ‘ BE ADDR

SEQ

31 24 | 23 16 | 15 8 ‘ 7 0
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% 8-11. 3D AT FDEEVrDEREA

Evk EA: || L]

[31:0] DATA LUARACEZIAEND 32 By hT —4,

[47:32] ADDR F—REEXAT PICA LY AZDTRL A,

[51:48] BE WA F—=T IV, B2 BV IDT —H% 4 DDO/SANT —ZLHle L, FIET 5
‘ BV 1 THIUTEDASA DT =R EZIALET,
’ TNT 'R 1 LA ERGIEN—ARNT 78R T,

[63:63] SEQ IN—=ARNT JRAREDT I AT —R, 0 IgbIEH—L VAZEZIAL, 1 b
: ML AT EEAREITVET,

BE 23 0 OBAIFL PAZIZT —IANEZIATNEEAN, 3D 2= RiX GPU 15 AENST-D  FI—a< ReLT
TIAANRCAAIL TR E SN E T, 72720, XI—a~<2 REL T, ADDR IZFRE TEDL VAZZITHIFAN HY
FTOTERELTLIESL,

SIZE THRESNI=T —XDMEEIC LT, S I NT I RAENR—ANT 72 A0 2 FIEOT 78 AIFIET 503, &5
N—=ARNT 7 RAREIZIL SEQ DIREICE ST, L VRFEZALLEIL VA EZIALD 2 RO T 7 EAE—RIZ
IDIVET,

8.73. VT INTHERX

SIZE 12 0 DMEESI. T —FDWEEN 1 THIHEAII v I NT VB ATLOAR T —ZEEZABES, S INT
AT, 1 DOLIREIT 1 DDOF —FE—ERITEXALET,

ADDR THESNZT RV ADL VAZ|Z DATA ONEFEEXIAHZET, TOEE, BE T 1 &8> TWVDE Y MIKRHET 58
ANZFNEZAENFETO T, BE 2B 0 DLXFLVAXIT —4NESAENEFRE A, SEQ O EIFEHRINET,

i)

3D =<K 0x000F0110_12345678 THHEX, SIZE = 0, BE = 0xF, ADDR = 0x0110, DATA = 0x12345678 Lfi#HR
SHET, SIZE 23 0 DT T INT 78 AERD  TRUAN 050110 DU AT —H 0x12345678 2 EXIALE
T,

8.74. N\—RANTHER

SIZE 12 1 LA EDMRESI, T —Z DD 2 LA ETHAGEEITNN—ANT VA TL YRR LT — 2 EZABET,
IN—=ZART 7B ATIE, 1 DFERIFEEB DL AHZIZ SIZE + 1l (K 256 f) DF —F 2 EXIALET,

DATA IZHEAMEZNTWDEDIL 1 DB D 32 BT —4T9, 2 D BUBOEZAALT —XIEHD 64 B hT —Z|Z 2
DT OMANSHL, TNOL 32 B MREDT —# | EAL 32 BB OT —&LlpoTOET, 3D I~ ROTTA AN 64
bz, FEIATT —XOEBBPBEEOEE13EE%E D 64 ©vhT —H 0 EAL 32 B hO T —F N BRI ET,
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8-6. IN—AM7 U ABDT—2DIEHIEF

63 32 31 0

‘ header ‘ 1st. data ‘
63 32 31 0

‘ 3rd. data ‘ 2nd. data ‘
63 32 3 0

| 5th. data 4th. data |

BE O EIFEZIAFNDGT —4 T XTCUHELET, DFV BE 28 0 251E, LUAKIZT —4% 1 b EXAENFE
Moo

8.74.1. E—L O R4EEAH
SEQ IZ 0 WIEEESNTWAEA . TV BERAE—RRHE—L URZEXALERY)  EEOT —2% 1 DOL IV AZ TR L
TEXIALET,
ADDR THSESNT-TRLADL P AKX T F — 28k L TEXAEFNET,
1)
3D <R,
0x004F0080_11111111
0x33333333.22222222
0x55555555_44444444
ThbHLx, SIZE = 4, BE = 0xF, ADDR = 0x0080, DATA = 0x11111111, SEQ = 0 Lfi#REIE T, SIZE 28 4, SEQ
D0 RO TH—L IAFEZALDNN—ZANT 7EZER0 | TRUZD 0x0080 DL AT 5 [HOF —4&

(0x11111111, 0x22222222. 0x33333333. 0x44444444., 0x55555555) Adif L TEXIALF T, WIZFEITSNS 3D =
<RI 0x55555555_44444444 DIRD 64 B> hF—ZTF,

8.74.2. EHELOAIEEAH
SEQ IZ 1| BEESNTWAEA ., 77 B RAE— RNl VAZEXAL LR HEi T AEMDOL O RRCT —F% 1 D
FTo, —ERTEZIALET,

ADDR TIESNT RLANLERETHL VAL (TRLVAL 1 oA ZUA RSO, T4 | DT oEXIATN
3N
)
3D <R3,
0x805F0280_11111111
0x33333333.22222222
0x55555555_44444444
0x77777777_66666666
TdHHLX, SIZE = 5, BE = 0xF, ADDR = 0x0280, DATA = 0x11111111, SEQ = 1 SFERENE T, SIZE 28 5, SEQ
M 1 72O THFL VAZEZIABD/S—ANT 7EALIR) | TRUAD 0x0280 DLV A MNGLERFIT S 6 DOLTAK
2, T —ZEEZIADET, TRLAN 0x0280 DL AZ|ZIL 0x11111111, 7RL-AA 0x0281 DL AH |
0x22222222 NEXIAEI, LI, 7R A 0x0282 (21F 0x33333333, 7RL-R 0x0283 {213 0x44444444, TR A
0x0284 (2% 0x55555555, 7 RL-A 0x0285 (1% 0x66666666 L& £, 0x77777777 137 —Z % D PR TS
NET, WIZFITEND 3D 2= RiT 0xTT777777_66666666 DIRD 64 7 —FT1,
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8.75. 3D AT VFDETIRF

PICA LY AZ MlAEXATr 3D o= NIE, —E#DL PAZ~EBXABLLRNT, S TN T I BEAR AR —ZNT 7B AT
R, 1 DDLI2HC 1 EXALETEHavRE 1 A2 1 A2 0 FET,

FAFTGAX = a Y a—/L T, 3D a~vRBANESNbEa~ e | ARS8 1 A7 0 —RH T
NFT, FDIeD TARTGA T —a T a— IV UBOE 2 — IV (FAZTA P —a T a—)L TIAFy=

M TV ANTAT AT TIAF XA INA T IN=TFT AT R =gV a—/L) ~D 3D a<Rid 1 ldhi-
D2 B AN TUEINDZ LT/ ET,

TIAF XX vy 2PV 7 aw R (LUAZ 0x0080 DE YN[ 16 : 16 1) | RANERF vy 2D 7T a~<w R (L VRS

0x0231) 1% 1 AL TSN E T, 72770, B A KT 1 A2V TIThRAbDD, Z0 3D a<w L NIETF 7 AF v
=y b DA RTTOT, 2 VAT 1 a< R AT TEER A,

TL—b T 7 DXy a7 Ty aa<wr R (LA 0x0111 O [0:0 DIiFH 100 A7)0 7—U—F F Ay
77 DIYTavw R (LUARF 0x0063 OB YR [0:0 1) 14 1000 A7/ CUBSILET,

Fo  NIAT TN NT T TALTGA B = ar ' a— )V TIAT 2=y TITANTAT LT TIATF v
URAF  R=TFGTANF =2 a BT 2 L DKE a— UL, TIT AT — I NEY 2 — LRI TOAIE
(T T T A NMEEL TODIREE) T 3D a~ RRANSNDEEY a— VD LA TTA T T3 2B TWET, £D
72 BV ROEEO 3D a<w NiE, KTV a— VDA T T T Ty aDAARNNNNIET,

BED a— ZEN S THNTWAL P AZOHFIZLL FTOLBY T,

% 8-12. BED2A—IVICBIVYE TEATWAL O RADEE

EPa—)L LORADEH
NIAT TN T T 0x0040 2> 0x005F
FARGAE = ar BT a—/L 0x0060 2> 0x006F
TIAF vy 0x0080 25 0x00BF
TITANTAT AT 0x0140 2>5 0x01DF
TIAF AL AT 0x00C0 25 0x00FF
IN—=TFGT AR =g 'V a— )L 0x0100 7> 0x013F
fMR: FERILTAYDOFIELRNT RV AL EFENTVET,

8.8. PICA L R &1EH

ZOEITIE, WD PICA LY AZIZBL T, FOTRLVARERIE T 1k, AEO 7+ —< v eitHLET, ZhHDIERE
AT, YT AL UAZH T AEZXIAAEFTE 3D o< Ry 7y NOMRL TN B2 BEHZ HZ LT, T OIS
THREMEEETHIENTEET,

AR L URFIIAEITRLVRERET D A1, nn: :gx: :GetPhysicalAddr () TEIATRL 2%
Y RVRIZEMRT DMERHVET,

LIZZDE AT T NILL T O TELHEL TVET,
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8-7. LY READE YL AT I D FLHI

31 24 | 23 16 | 15 12 1 8 ‘ 7 0

OXXXXX OxF ‘ name

I I !

RES BB NA_AR—=T )L RESBHEH BRETHEICIEELHY.
BELSBVE YR [C&2>TT7VER%E El%E fED HRIDT-DDZFIHDMFSHNTF-E vk
(BARMIZF0EERTE) FikyREEVh Evk

88.1. HA I—FREL XA (0x02B0 ~ 0x02DF [EH)

THA S =— X ORET R ARTE S B BB NS EBL PAZ~OZRERY | JHA Y = —F LB 52 E I
HLIARZNZHOWTIBILET,

8.8.1.1. BRI/MBURTERL P XA (0x02C0, 0x02C1 ~ 0x02C8)

TEAS =—2121E 96 HOFBEINESERL VA (S =2—2 T 75T 7c0” 73 795" THE) NV, Zh2hn

xyzw O 4 DDA R —F MRS TNET, REF BT =—F T T I def MTICEDEFERL, ==

TH—AIZEDERD 2 WOHVET, BiE OBA1L GPU ORI THS 24 By MR/ NS (FALODAREES 16

b, FEEGH 7 By b R 1 BV ) TRIEL, BEOHAIT 32 By NREE NS S IEEET54 B0 B BB ©
FELETN, GPU N THEIMIZ 24 By MIZEHSNET,

AT RIETE (0x02C0)
EOREN/ NS EBL ALK LT, EDOTF —H AS)T—RTF —FEEZ AT O E, LU AZ 0x02C0 THRELET,

B 8-8. BEN/MNREBMLERAAD ATy RIERE (0x02C0) DEYRLAL T I+

31 30 24 ‘ 23 16 ‘ 15 8 7 0

0x02C0 | ¢ ] INDEX

INDEX I8/ NS EHL DAL DAL T o7 AR ELE T, 0x00 7251E 7c0”, 0x0A 7251E “c10”, 0x5F ZabiE
795" MIRESINET, FIKFZ, MODE |2 1 ZEEIAATZLAIET —X ASJE—RM 32 By MNEE/ NS D AT —
RERD, 0 ZEXZAATE G AT 24 By NREE NS D AT E—RERDET,

{%@]/J B EL AR D 4 DDA R—R b (X, y, z, WIZEZATT —H %, LUAZ 0x02C1 ~ 0x02C8 DU 4L
EFEZIAAFET, 0x02C1 ~ 0x02C8 DWT DL VAKX fEA EZIAA THBE RIZFEIC T, Mgl E 2L, %
TOF—ZEFRICL DA EZIAATY, 0x02C8 MHWNEICT — 4 Z2EEIAA TR U B0 ET,

TREN NS E L D AS B R R E T DITIE, 0x02C0 (24> T v I AR E B EEZANTEHE, 0x02C1 ~ 0x02C8 1T —#
HEIAATIZEN,

2 EvrREINE R BANE—F
32 B MEE/NUS B TIE—RTIiL, 4 2D 32 EvhT —H &L TV AX 0x02C1 ~ 0x02C8 DWW NI EZIATLZET
1 DOFRE/ NS ERL VA MBE R ETHIERNET, ESALIEF L, 2R —F D w, z, v, x DIETT,

32 B hT —&% 4 AIEXAL LA T Y IARABMPINZ 1 A TVA SN BB LTEAS T v I ADIRDA L T 7 AD T
B NI R EBL CARNEE R E T DHINTR0ET, DFED, —EL U AKX 0x02C0 T T w7 A 0x0A ZHE LD L,
0x02C1 ~ 0x02C8 DV T NMNICEZAENTZT —ZDHANID 4 DiF "cl0” ICEZAEN, ZDORD 4 DiF "cll” IoE
ZIAFENFET,
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i)

LPAH 0x02C0 {25 —4 0x80000023 & #EXiATes, MODE = 1, INDEX = 35 LRIREIL, "c35” DEEE/NIUSE
BLoRg~ 32 € NERVNIUGEEA T E— RN TESADLERIENES, Zobl, LIUAH 0x02C1 12
0x40800000, 0x02C2 {Z 0x40400000, 0x02C3 {Z 0x40000000. 0x02C4 |Z 0x3F800000 DHLAEH>HT 2 [l (3 8
[\ EXIAATEA . "e3b.xyzw” & “e36.xyzw” 1213 { 1.0f, 2.0f, 3.0f, 4.0f} AR ESNET,

EREOBRIEE 3D AN T,

0x000F02C0_80000023

0x803F02C1.40800000 0x40000000_40400000 0x00000000_3F800000
0x803F02C1.40800000 0x40000000_40400000 0x00000000_3F800000
REDINTRF ZENTETET,

24 EvFEBI/MNIRBANE—F

24 'y NEZBY NI T E—RTIE, 4 20 24 By MNEEV NI REE 3 20 32 B hT — Xy I LT DR L VRS
0x02C1 ~ 0x02C8 DWW ININIEFEZATZLET 1| DOFRB/NMUERL VAXEZRE T HI LT/ ET, 32 Evh
F—H~D I DNEF L, 2 R—F D w, 2, y, x DIETT, 4 DD 24 ©vobF—4% EDOLHIZLT3 DD 32y
N =22y 7 FTHODNE FRESIRL TSN, 32 B "OFRE NEIUSEND 24 © hOEREN NIURE A~ DL #1715
IZDUWTIET8.9.1. 24 By NRE/ NEURER A~ DA | 2 S AL TTZE 0,

8-9. 24 EVF 2B/ PMIRBANE—FTCOT—HDEE

31 8 7 0
1st. data \ w[23:0] \ 2[23:16] ‘
31 16 15 0
2nd. data | 2[15:0] v[23:8] |
31 24 23 0
3rd. data ‘ y[7:0] x[23:0] ‘

32 B hT —&% 3 BIBEZIAT LA T v I ARBEEINE 1 AL TVARNSIN ARG E LT AL T YT ADIRDAL T 2 ADVF
B N ERL VAR NEEZ R ET DI ET, DFED, —ELTRH 0x02C0 TAL T 7R 0x0A ZHEELIZH L,
0x02C1 ~ 0x02C8 DT NMNICEZAENTZT —XDHAND 3 2iF "cl0” ICEZAF, ZDORD 3 DiF "cll” IcE
ZIAENFET,

i)

LPAHZ 0x02C0 {25 —4 0x00000023 ZEXiATes, MODE = 0, INDEX = 35 LRIREIL, "c35” DEEI/NIUSE
BLorg~ 24 € NER/NIUEEBA T E— R TESADERPENES, Zobl, LIYRAHZ 0x02C1 12
0x41000040, 0x02C2 {Z 0x80004000, 0x02C3 {Z 0x003F0000 DFAEHHT 2 [ (G 6 |]) EXAATHE .
7e3b.xyzw” & 7c36.xyzw” 121X { 1.0f, 2.0f, 3.0f, 4.0f} SR EINET,

ERROREE 3D a< R TI,
0x000F02C0_00000023
0x802F02C1_41000040 0x003F0000_80004000
0x802F02C1_41000040 0x003F0000_80004000
IREDINTERTIENTEET,

8.8.1.2. 7—JLL X4 (0x02B0)
TEAEY=—Z 2L 16 [HOT — NP2 (3 =—F T 7T TIE "b0” 735 “bl5” THEIL) BNHVET, HIEFTIEITIX
V—HT T TD defb MFICIDEREREL, =T 4 —AIZLDERD 2 BVHVET,
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8-10. 7—JLL ¥ X4 (0x02B0) DE YL AT+

31 24 ‘ 23 16 | 15 8 7 0

0x02B0 Ox7FFF ? § b15 ~ b0 | ?

L YRS 0x02B0 OBk [15: 0 ] OFE YIS, [HE Y 2—F DT =NV PRAZD 1 2 1 DITRHGELTOET, Evh [0]
23 "b0” B [1] 23 “b17, +++ B b [15] 23 "b157 IZHIGL, 1 AEZIAENDHE TRUE, 0 NEZIAENDHE FALSE &
ERLET,

A AN = —F TG E . 7L URAZD 15 F (b15) N AN = —F TSN TODHZEICERL KR
YA

8.8.1.3. BEHL O X2 (0x02B1 ~ 0x02B4)

TR =T A HOBEEL DAL (L =—F T /7T 07 b 737 THRIL) DY, TNENN xyz D 3 DD=
VIR RN TSN OO E T, BRESFIEICIE 2= AT T TD defi MIHICEDERER L, =T 4 —A2kD
EFRD 2 BOHVET,

8-11. B¥IL X4 (0x02B1 ~ 0x02B4) DEYRL AT+

0x02B1 31 24 | 23 16 | 15 8 7 0
~ z y X

0x02B4

L2Z 0x02B1 23 70”7, 0x02B2 23 “i1”, 0x02B3 2% “i2”, 0x02B4 7% "i3” IZFNE s L TWOET, L 221203
XY\ 2 D 3R —RUNE TS 8 BT DML ET, v BLO 2z ~OAEOREIL 2 OFHRBLTITWVET,

8.8.14. 7045 La—Fi&EL Y X4 (0x02BF, 0x02CB ~ 0x02D3, 0x02D5 ~ 0x02DD)

RS == CHRATT 2707 T 03— ROu—RNE AT 5L VAXL, 707 T 6En— R 57 L ADIRET DL
Ap LTI T NT = EBEEAL T D DDV VARSI PIFIELET,

8-12. 7A4'S5La—RFDOO—KL T X4 (0x02CB ~ 0x02D3) DEYRL A7k

31 24 ‘ 23 16 ’ 15 1 8 ’ 7 0
0x02CB ‘ ADDR
0x02GC 31 24 ‘ 23 16 ‘ 15 8 ‘ 7 0
~ DATA
0x02D3

L& 0x02CB 1T1E, THS Y =— X DS ar I ha—R R —R4 57 R A% ADDR ICRELET, LI AZ 0x02CC ~
0x02D3 IZ1%, = —RT A7/ I Lha—ROF —F5rEXALET,

FusSha—ROu—RTRL A% LY A% 0x02CB IZREL TH 6, 0x02CC ~ 0x02D3 DWTFNNDL P AL TF —F %
FBEXIALFET, EES=—F 70l TL0 1 iFIE 32 BN TTOT, 1 T —FDOEZALN 1 MmFIZHIal, 1 >EX
AT LIZE—RTRUVAR 1 A VYA RSIET, DT IO VAFTEZAA THABE RIFE DY EF A,

Tl T ha—REFHLEHEL, TSI AOEPTE T2 GPU IT@ENT 572DICLPAF 0x02BF DIEEDOE YN 1 %
EXADMERHVET,

EROTeTT LRI A, Swizzle /N2 —0 T —HEu—RTHMENRHDE T, Swizzle NF— EFRETIHL VAL &
PLFITRLET,
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8-13. Swizzle /32— M O—FL X4 (0x02D5 ~ 0x02DD) DEYRL ATk

31 24 ‘ 23 16 ‘ 15 11 8 ‘ 7 0
0x02D5 ‘ ADDR
0x02D6 31 24 ‘ 23 16 ’ 15 8 ’ 7 0
00200 PATA

L A% 0x02D5 121X, Swizzle /X% — 2 —R4 57 R A% ADDR ICERELE T, LI AZ 0x02D6 ~ 0x02DD 1213,
0—R$% Swizzle /¥ —2 DT — X EZABLET,

Swizzle /X¥ — D —RTRUAZL P AH 0x02D5 IZ5%E L TH 5, 0x02D6 ~ 0x02DD DWW NDL VAR T —H %
EXAALFT, T—H% 1 OEBZADITLIZE—RTRLVAR 1 A ZVARSNET, DT NDOL VAKX EEIAA THAL
HAE I A DV ER A,

8.8.1.5. AR 7 FL RERTEL T X4 (0x02BA)
L —A TR T T TERLE main TV O T RUANTE S =—F OBE T RV ATT,

8-14. A7 RL AR EL X4 (0x02BA) DE YKL AT I+

31 24 | 23 16 | 15 8 ‘ 7 0

0x02BA Ox7FFF addr

LIRS 0x02BA DE Y [15 1 0 1 ITTHR Y =—F DRMET R AZR ELET,

8.8.1.6. HRREANBEREL P X4 (0x0242, 0x02B9)
THA S =—F I AN SHATE S B ESNAL DRZTEEHY . B ICRICERR ESHET,

8-15. THRBREA HBEEEL O X4 (0x0242, 0x02B9) DE YL ATk

0x0242

0x02B9

31 24 ‘ 23

16‘15

count

31

24

23

3

0xA0

0x00

count

count (21X (AATBIEAEMS - D AR ELET, AATHEABEEIL, By 7728 745548 (0—R7L A%
AL CTHERT —4#%20—R3558) 13 12 [HET, HANy 77 2HALeWEE (G~ Ry 7 7R CIEHAT — 4%
n—R42555)1% 16 [HETTY,

8.8.1.7. AALSRAMTYE LT ERTEL P X4 (0x02BB, 0x02BC)

HRY ==X ICANSNDHERBIET =S LAV PRI ED~ B TH

U

X B

8-16. AALSREADTYEL S BEEL T X4 (0x02BB, 0x02BC) DE YL AP+

0x02BB

0x02BC

31

28 27

24

23

20 19

16

15

12 1

8

7

4

3

SNDHLV VAL L FIORLET,

attrib_7

attrib_6

attrib_5

attrib_4

attrib_3

attrib_2

attrib_1

attrib_0

31

28 27

24

23

20 19

16

15

12 1

4

3

attrib_15

attrib_14

attrib_13

attrib_12

attrib_11

attrib_10

attrib_ 9

attrib_8

attrib 0 ~ attrib_15 (Z{, THR Y =— X IZANSNATERBIET — 25, EO ANV VAR EMSND DD E ATV T A
ADALT 7 AF S ("v0” 73 0x0, "v1” 78 0x1, "v15” 3 0xF) TRRELET, [HAY =—X ICATIESNDTE MR DNEE

EREHRA M

85/ 195



3DS 3DS OS5I =aTIL - F5T749H RIG BiR

¥ glBindAttribLocation () THELR index LIk, IMTERBRMET VAR EL T AF (0x0200 ~ 0x0227) |
TSN TWONETE R B DOFE B LG L TVET,

8.8.1.8. EIETHRBRMEMERTEL VA4 (0x0232 ~ 0x0235)
glVertexAttrib4f () L CTRRESNDEETE AUBMEIL, 24 B MR/ NICREITE RSN T GPU ~EESE
T, FEETEABIEMEIL, L FOLOAF~DFRE T GPU ITEE%ESILET,

8-17. EETEmBRMERREL R4 (0x0232 ~ 0x0235) DEYRL LTIk

31 24’23 16‘15 8‘7 3 0
0x0232 index

31 24 ’ 23 16 ‘ 15 8 | 7 0
0x0233 wl23:0] z2[23:16]

31 24 | 23 16 | 15 8 ‘ 7 0
0x0234 z[15:0] y[23:8]

31 24 | 23 16 ‘ 15 8 ‘ 7 0
0x0235 y[7:0] x[23:0]

FILURF 0x0232 O[3 0 ] IZEETH B IO N TH B IO F S A2 EHEEIALE T, WIT, BEETH AR
% 24 By NEB NSBIC R LT 3 S0 32 EvhF—4% ., LUAK 0x0233, 0x0234. 0x0235 OIEICEX AL E T,
24 B NREBYNMESBICER L 3 20 32 By hT —H%, 124 v NREBl/ MOSEA TR 1IChH T —H LRI ik
TIERRLET,

MEABMET L AR EL P AK (0x0200 ~ 0x0227) J TTHR T LA DF R MR E BT L6 BRESIV T 2B E TH A
JBYEEII LR ET OT, BEEABEEE HERETILENHVET, T, 1 DLTEAT VA2 AT, 33
TOTE S BEEEETEABELL T AT 528013 GPU O ETEER A, EETEABELZMH T 55813067, 1
DL EDTEST VA EH AL TIZEN,

8.8.1.9. HRBIET L 1 EL DA% (0x0200 ~ 0x0227)
TRy 7 AR OTH R VA ZRRIE T DL VAAIEBDOL PRI DN ES, ZNHDL VAT DR ES
<V RIZAT—h7T77 NN_GX_STATE VERTEX ON\UF —ar TERShET,
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8-18. THRBHETFLAREL P X2 (0x0200 (FH) DEYRLALT IR

31 28 24’23 16‘15 3‘7 10
0x0200 | ARRAY_BASE_ADDR

31 28 27 24 | 23 20 19 16 | 15 12 11 8 |7 4 3 0
0x0201 ARRAY_TYPE7 | ARRAY _TYPE6 ARRAY_TYPES ARRAY_TYPE4 ARRAY_TYPE3 ‘ ARRAY_TYPE2 ARRAY_TYPE1 ‘ ARRAY_TYPEO

31 28 27 24 ’ 23 16 | 15 12 11 8 |7 4 3 0
0x0202 ARRAY_NUM | CONST_ATTRIB_MASK ARRAY_TYPE11 ‘ ARRAY_TYPE10 ARRAY_TYPE9 ‘ ARRAY_TYPES

31 27 24 ’ 23 16 | 15 8 |7 0
0x0203

| ARRAYn_OFFSET

+nXx3

31 28 27 24 | 23 20 19 16 | 15 12 1 8 |7 4 3 0
0x0204
X3 ARRAYn_ELEM7 ARRAYn_ELEM6 ARRAYn_ELEM5 ARRAYn_ELEM4 ARRAYn_ELEM3 ARRAYn_ELEM2 ARRAYn_ELEM1 ARRAYn_ELEMO

31 28 24 | 23 16 | 15 12 1 8 |7 4 3 0
0x0205
+nx3 ? ARRAYn_STRIDE ARRAYn_ELEM11 ARRAYn_ELEM10 ARRAYn_ELEM9 ARRAYn_ELEM8

LC ARRAYn_ATTRIB.NUM )

31 27 24 | 23 16 | 15 8 |7 0

0x0227 | @ | | INDEX_ARRAY_OFFSET

INDEX_ARRAY_TYPE

INBDLUARFTITONOREICIE, N—ATRLUA, WNETEABMEOR | EETHEABMEO~R7 | THREEORE, &
T—RT7LADNA A7y bh, B—RTLADEZDFE®R, 0 —RTLADERE, 0—RTLADNANE, AT v I AT
ADF T B DRHVET,

R—RAFPLFLAR

LU A% 0x0200 @ ARRAY_BASE_ADDR (ZiE, XR—ATRLALL THBELT KL A% 16 TEIS/-flHE R ELET, &IELT
VADTRLARE THEALV T Y IATLADT RV AL, R—=AT RV A + A7 bR TR ESNET, HRTLALA
TIIATLADT RUAFIBHENCDHEL TG AL, HATLVADMAR ORI LR ELZ2B T LEIHE
i,

NBERRIEDE

WERTE ARSI, THR T LA 21— R 35729012 GPU BN TR ETHTEAB MR 5 DI ETT,
glEnableVertexAttribArray () @ index CHESNZIHRBMEE S (LK, GL THABME S LPOET) Lix
RIVETH, WETE RUBMES GL THA B S5 EOMTIT 15 1 OBRAY L TWETS,

glEnableVertexAttribArray () [CES> THIESITODTERT LA, NETESBENE 0 2B ENAIZBREZ2<EY
YTHNET N, GL THABRMESE S 0 NNETESRME 0 THOLITRVER A, FlZIE, GL HEEMEE S 0 & 3 DIEA
TUVADBHF N2> TNDIGE THOIINTITESENE 0 & 1IZEETONDIEL 1 L0 IZEIDY THNDLIELHVE
T WERTHRUBPEDEFN Y THIEIIR FANOEIEIEKAFL THNET O T, FERERINAGERHVET,

BIRILTIT HATLADOTRUATHIEIZY — R, JEBAD GL TH AR DIEIZHETE SUB M 0 225FID 2 TTWE
ED
HRBMT —21%, WETERBMEOIEICTHSAY =—F ~A TS ET,

L% 0x0201 735 0x0202 @ ARRAY_TYPEn (n = 0 ~ 11)1Zi%, (n + 1) H OWNETER B IEOMATEL ET, NED
TESBEMEOTEL CU U ARIZERET DEIL glVertexAttribPointer () THREINT: size & type DMAED
ETRESHET MAGDELL VAFIEIE T DEOHISIILL T DL >THET,
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& 8-13. size & type DA B HBEL DX ZICHRTET HE

size type BEE
1 GL_BYTE 0x0
1 GL_UNSIGNED BYTE 0x1
1 GL_SHORT 0x2
1 GL_FLOAT 0x3
2 GL_BYTE 0x4
2 GL_UNSIGNED BYTE 0x5
2 GL_SHORT 0x6
2 GL_FLOAT 0x7
3 GL_BYTE 0x8
3 GL_UNSIGNED BYTE 0x9
3 GL_SHORT 0xA
3 GL_FLOAT 0xB
4 GL_BYTE 0xC
4 GL_UNSIGNED BYTE 0xD
4 GL_SHORT 0xE
4 GL_FLOAT OxF
BERRARETRY

HRY =Dy x—F T BT 5T, #pragma bind symbol TERIILTWAHDTEABMENGZIERVETN, &
DOIBTERT VAN ESNTNODHD (glDisableVertexAttribArray () BAFENHEIIN TOATESRMESR
glEnableVettexAttribArray () NIFORHINTWRWEABME) (2L CXBEETEABENFE RIS ET,

B E THRBPES THRT LA LRRRICNETE SUBEICE S TONET, EETHABMEE, THRT LADE Y THN %
RN T, FMEICERRZ2<EI S THE T,

B0YCTOHNINEE S BIED~ A% L A% 0x0202 @ CONST ATTRIBMASK IZERELET, FALOE Y RDIEIC
WERTERUEME 0 2ABINETEAURME 11 123HS L TR0, BEETEABMEICEN Y THATWDEDIZKHGE T8 Y MI
BeyhENnET,

DV VAZRE TR T LADHE R e B E L2 5HE | RESH T EETH AR EITER LRV ES O T, EE
THRUBMEEZ R ETHUNEDRHVET, £2, 1 DHERTLAZHEHET | T X TOEARMEZ B ETEAEMEEL T
952813 GPU DLk ETEEE A, FETHRIBMEEZ#E A0S 63479, 1 DU EOTERT LA 2 AL TTZS
vy,

ERRHEHR
LA 0x0202 O ARRAY NUM (21, THSR T LA %A T HTHABMEEEETEABEORE - 1 23 ELET,

O—k7LA
GPU (3TE S BT — 2520 —R9 57010, HRBETVA2T — 4T VAR TEHLTOOET, 20T —4T L A% 4
IZa—RT7LAERER, GPU 1 12 DO —R T LA TF —ZE2n—RLEd,
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12 HOR—RTLAZTNEN 12 HETOERICL > TERSNTWET, B—RFT7TLAOERLIT, TOr—RKT L A%
T DIRR TV ADT —%  Fi2ld 4 NARNBEALORT A 7 DZETY, BRI, BEOTEARME S AT EERD
Bl &L CTE AL 7%5775:735“%%u:i‘5‘A(:ﬂ%w‘:%‘/&~vw7“b“7w’tﬂ¥ofifs“)\ ED 1 ODAE—Y—TRTLAN1
SOE—RTLAITRHGELTWET, T, 1 SOTEABIEORS L CIEHAT — 252 E£ LSS (CHEMSI T LA LI
WEF) 2D 1 SOTEABIEN 1 >OE—R 7L AIZRIELTOET,

O—R7LAIHEHHOT—R 7L A (B—R T LA 0) S FINEICEE S THER LT USREE A, FlziE. a—RT7LA 1 &
T—R7LA 4 DI 0 biEE-> TR, £k TV S b T TEEEA,

THABMETLVADEBREDOTRLU AL, glBufferData () THERINIZTRLA|IZ glVertexAttribPointer () D
ptr THRESNIZA 7 vy MeMATET T, LYAXCRIET D% G ZOEBEDT RUAN (R—ATRLAX 16 +u—
RTVADASAIAT 2 R) ERDINTRELET,

LY AH (0x0203 + n X 3) D ARRAYn OFFSET(n =0 ~ 11) (21, (n + DFEHDT—RTLAD A A7 By MR ES
NET, FEHTE2a—RTLADEEDD2NEE GPU D 37—~ AN L5720 RIANTL- T, 72 W EE
DOE—RT LA TT =X R —RCELINREENRSINTNET,

LUAF (00204 + n X 3) 755 (0x0205 +n X 3) 0 ARRAYn ELEMi(n=0 ~ 11.i=0 ~ 1D IZiF. (n+ DERHOT—F
TUAZRER TS+ 1) FHOERELHEPDIBICHRELEY, BRIIIERTAINEIERBEE T 75 E
L, VORI R E T DHEEERZOMIGITLL F DI TET,

% 8-14. LORAICHRET HELERDRIE

il BX
0x0 WERTE RURME 0
0x1 PR TE RUB M 1
0x2 PR TE RURME 2
0x3 PR TE RUBME 3
0x4 PR TH AR I 4
0x5 PERTE RUR M 5
0x6 PR TE AR 6
0x7 PR TH AR I 7
0x8 WERTE RURME 8
0x9 ERTE AR ME 9
0xA PR TE RUBRME 10
0xB PR TH AR I 11
0xC 4 INARDIRT 47
0xD 8 NALDIRT T
0xE 12 RADIT 47
0xF 16 SALDIF (2

FIZIE, LA 0x0204 @ ARRAY0 ELEMO (2 0x0 Z7% ELIZGA. 1 HEHOU—RTLADFE 1 FHOERITNERTE
RUBME 0 £720, B—R 7L ADT — RO JHHITIE LAY 0x0201 O ARRAY_TYPEO [Z5% E Sz NERTELSURME 0
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OROT —ZNELE SN LTV ET,

L 2H (00205 + n X 3) D ARRAYn_STRIDE IZ1%, (n+ ) FEHDOE—RTLAD 1 [BAHODO A MEERELET,
BEOMOEFEETeu— R T LA HBI T ST 4 7 NEENDHAHHY ., ARRAYn_STRIDE (ZIZZ D/ 3T 407 %
DI NANEE R EURT ULV EF A, REHER—RTLADBEROBFH I ARAR—E LW G OMEIRET
4, LY AZ (00205 + n X 3) D ARRAYn ATTRIBNUM(n=0 ~ 11)IZ1%, (n+ 1) FHDOE—R 7L ADBEHEHEHREL
T, EHOTEERET L AZR AL 2= =T RTLALLTREL TWAEERE, 1| DOr—RT LA L TEEOTER
BYET VARG ENLHEERHVET, (n+ DFEHOR—RTLADRMEEICH ESAILTWDEIL, £DOr—RTUAIZEE
NOTEHABHET L ADEBEIT—BLEEA, 0 R ELISGE . TOR—RTLAIERASET A,

LA 0x0227 O INDEX_ARRAY_OFFSET IZiX, A2 T I ATLADNSANE 7oy MiR ELET, LU AKX 0x0227 O
INDEX_ARRAY_TYPE (ZIXTERAY T v I ADOTEFHE L ET, glDrawElements () D5 type 3

GL_UNSIGNED SHORT M¥#1% 1 %, GL_UNSIGNED BYTE DAl 0 Z5%ELET, glDrawArrays () OHAIE
WIZ L ARELET,

B 1) A2 —U—=T KT LA DB

3—F 8-15. 12 5—1)=TF7 L1 DF (BIEEK)
struct vertex t

{
float position[3];
float color([4];
float texcoord[2];
} vertex[NUM VERTEX];

ORI ERICIVIAE R T — 2 LT 5 E . THR T VA DREITZL T O IR ET,

3—K 8-16. /24— —TR7LL OB (THERTFL A DETE)

glVertexAttribPointer (0, 3, GL FLOAT, GL FALSE, sizeof (struct vertex t), 0);
glVertexAttribPointer (1, 4, GL FLOAT, GL FALSE, sizeof (struct vertex t), 12);
glVertexAttribPointer (2, 2, GL FLOAT, GL FALSE, sizeof (struct vertex t), 28)

’

ZOWA GLTEABEM 0,1.2 D 3 9N 1 DOu—RTLADEHRLRVET, £/o, HHSND T COTESEMER |
FLO 3 OLEETESRNE 1| D THDELIGE . EFLoOTEAEME 0, 1, 2 [XNETEASURME 0, 1, 2 123, FEETE SR
PEIIPNEBTE AUBEME 3 IS LET, o T BT AL UAXR EITLL T O ET,

0x0201 : 0x000007FB // PEBIE AR PEDTE 0:FLOAT_VECS, 1:FLOAT_VEC4, 2:FLOAT_VEC2
0x0202 : 0x30080000 // THAUBMEEITAFE 4. NETEAJBME 3 A EE TR SUBME

0x0203 : 0x00000000 // #—RT L AL 1 DORFEHDIZD, N—ATRUVAIZET RV AL E
0x0204 : 000000210 // B—RT LA 0 O ILTESNEEME 0, 1, 2

0x0205 : 0x30240000 // #—R7TLA 0 O 1 TEAHEY/SAMIUT float X 9 T 36 /NAh, BHREIL 3
0x0206~0x0226 : 0x00000000 // O E—R7 L AIEfE AL

5] 2) JSET LA DA

O—K 8-17. I 7L 1 D (4EE&K)

#define NUM VERTEX (3)
struct attributel t
{

float position[3];
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} attirbuteO[NUM VERTEX] ;
struct attributel t
{

float color[4];
} attributel [NUM VERTEX] ;
struct attribute2 t

{
float tex[2];
} attribute2 [NUM VERTEX];

RS RIS I TH S T — 22 L5 A HR TV ADREFLL FOIINCR0ET, HE Ay T 7id 1 D04
TV ML, NEEICT — X EREL TODLE R ELTWET,

a—FK 8-18. I FLADHI(TERTFL A DERTE)

glBindBuffer (GL ARRAY BUFFER, 1);
glBufferData (GL_ARRAY BUFFER,
sizeof (attributel) +sizeof (attributel) +sizeof (attribute2),0,GL STATIC DRAW) ;
glBufferSubData (GL ARRAY BUFFER, 0, sizeof (attributel), attributeO);
ngufferSubData(GL_ARRAY_BUFFER,
sizeof (attributel), sizeof (attributel), attributel);
glBufferSubData (GL ARRAY BUFFER,
sizeof (attributel) +sizeof (attributel), sizeof (attribute2), attribute2);
glVertexAttribPointer (0, 3, GL FLOAT, GL FALSE, 0, 0);
glVertexAttribPointer (1, 4, GL FLOAT, GL FALSE, O,
(GLvoid*) (sizeof (attribute0))) ;
glVertexAttribPointer (2, 2, GL_FLOAT, GL FALSE, 0,
(GLvoid*) (sizeof (attributel) +sizeof (attributel)));

ZOWA. GL THABME 0, 1. 2 1ZZFNFNBOa—R T LA DEFELRY) TN EHNETEAJBME 0, 1, 2 1SsLET,
Fo T BHET AL URAKEREITLL TOIINT2nET,

0x0201 : 0x000007FB // WERTE S B PEDAL T 0:FLOAT VEC3, 1:FLOAT VEC4, 2:FLOAT VEC2
0x0202 : 0x20000000 // TE FUBMEITAEE 3, EETEABMIZRL

0x0203 : 0x00000000 // B—RT LA 0 [TICEHICELE S D

0x0204 : 0x00000000 // B—RT LA 0 OERIINTTEALBIEO0 D 1>

0x0205 : 0x100C0000 // T—R7 LA 0 O 1 TARGAVSAMEIT float X 3 T 12 /3A b, TEHREIT 1
0x0206 : 0x00000024 // @ —R7 LA 1 OA 7w M sizeof(attribute0)

0x0207 : 0x00000001 // B—R7 LA 1 OEFIINERIELSBEME 1 D 1>

0x0208 : 0x10100000 // #—R7T LA 1 D 1 THRMYSAMIUT float X 4 T 16 /A b, BREIT 1
0x0209 : 0x00000054 // ©—RTVLA 2 DA 7w M sizeof(attribute0)+sizeof(attributel)

0x020A : 0x00000002 // B—R7LA 2 OEFZIINMERBEE2 D 12

0x020B : 0x10080000 // m—R7LA 2 O 1 THRIV/SAMEIT float X 2 T 8 /A EHEHuL 1
0x020C~0x0226 : 0x00000000 // fLOP—R 7 L A1XHEH LR

A—F7LADNNT4VTEREBB/ ST TI1ZDVT

L AZ (00204 + n X 3) 235 (0x0205 + n X 3) D ARRAYn.ELEMi(n=0 ~ 11.i=0 ~ 11)1Z, 0xC ~ O0xF Z&ZELT~
BADOERII AT L7 EBRESNTOET, ZhUE, B— R 7L A E S B MEE U O I LZe\V a3 Todi A AL
ij—o

Bl LT DI ERDOTH R T — 2 L2 LE T,
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O—F 8-19. NTFTo T EERTHEEEDHI

struct vertex t

{
float position[3];
float color([4];
float texcoord[2];
} vertex[NUM VERTEX];

FITRUTHEE R D texcoord ZTEABMELL THERALZRWE A EE 2 £7, 1 THRSDY AR float X 9 TN, &%
o float X 2 1AL ER A, ZOTEET —XTRHET2E—RT7 L A1, | HEEOEFE, 2 FHOERITIZNERTA SR
MR ELETN. 3 FBHOERLL UL 0xD (8 NALD/RF A7) BARETHIEITR0ET,

1 HHOHERBIIT AT IHBETEEFE A, BELEG A OEEIIRE T, a—RT7LAD A AT vy ML
T, 1 ZFBAOEBEI ST AL T RRPNINTHEL TSN,

Fo. 1 DOR—RTUAN, HEOR/AeHT — 48 (GL_FLOAT, GL_SHORT, GL_BYTE, GL_UNSIGNED BYTE)DIHA
BHEERLLTWDEG . B— R T LA DRI ESN TORSTS 4 A MRIO ST 1 VR E B TRASh DS
BRDHVET, B—RT LA T DB EHRIE, 4 A POT (EHR LT D2NETERBIEDTAS GL_FLOAT Thd, i
RTF4TTHBD) 2 N\ ADOTY (FEHRETHNHIASBIEORA GL _SHORT THD) ., 1 SAROH (TR LT HNHETE AR
BRI G, BYTE, GI,_UNSIGNED BYTE THD) DWTHNTT, B—RT7LADKERIL, TOEFZH HFORD
YARTT IARANSNDIDNTHE TAT AT BASNET, o, ZOO—RT7LVAREZLERDIL, b REWE
DY ARTT IAAMSNDINKTHRT — X DEAICHB TRT A IR ASET,

BIZIE, LU F OIS BEEROTHR T — 2 &R L= L ET,

K 8-20. BRI C/AT AT BB A SIS0

struct vertex t
{
GLfloat position[3];
GLubyte color[3];
GLfloat texcoord[2];
GLubyte param;
} vertex[NUM VERTEX];
m—R7 L Al¥ position, color, texcoord, param @ 4 DOIEFKEMAEFLTHELTERET, LD color
1L 3 AT N, BHHRIZHD GLfloat HLDT —# texcoord IE 4 NAMITIA A RSN TERIESNET, OFD,
color DERKIC 1 NARDNRT A TN HB TIHAISNDOZEIZRVET,

Fio, B =R T L ANTRRKITARADOEFEIT GLfloat HLTT DT, 4 SANTT TA A PSNDIINCKTERT —F Dt
ICEECARF A BEASIET, DFEY. param DEAIC 3 SARORTF AN H B CIHASNAZLIARVET,

A—F7LADEEE/NTH—I VR

TERT —ZDua—RONRT 3 —< AL, FEHTIE—RF 7L ADEECV AR, GENTODBEROB L IRFLET,

GPU 13 —R 7 LA AT CAEYICT 7L ALET A8, Frw s aMEfELRV o, OB —R T LA T RL A
O —R4 B AN BARLTRL AN —R 453 AN R T,

THS Y == OEBEDO ANV PAZIZR AR T VA2 — R 3556, HEOon—RF 7L A TRUT7RLANLr—R 45K
DY, T —H P AZANRELRDEDD, TOTERTLVAEBRIL TESGNIA L X —) =T KT LA b —R 355 N L TR
DINT F—< L ADEGL IR D A REMEDR BV £,

FCHARXDEAT —2E2r—RNT 5546 Th, 1 DOR—RT7LATr—RLEFR, #HOr—R 7L A Tr—FT5L0b
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INT =V ANELIZNFET, ZORT = ADEWE, THSEA YT w7 AR EE LS OO GR35k Tl
INELIRD NEDDEY 22— WZEDT RAAAEY DT 7R ARAD DL EBEEZ T ET, BIZIE, T A ARAEI~DT Y
TAOBAEEEZTIZ, AL 6 D GLfloat MDA T —#% 3 HT D 2 2OE—KT7LATa—K§5L, 1 >Or—
K7L ATaE—RT D55 ONELRFRI O 1.3~2 [FRREDDET, 72720, AR T LA VRAM IZELESILTWAEHET
13T == AE VDR 72D E 5,

A—R7L 1 DOFIR

glDrawElements () THIEIT 5 (LI AH 0x022F ~DEXIALTHIEZ AT 2) 6, fHTELr—R 7L A3k

KI1LETT, HAEMEZ 12 8L, glbrawElements () CHiE[TA5E X, D7<Eb 1 BOTE AR M2 E ETH

RUBPEIZT D, Foidd7edit 2 [HOTERBMEE AL X —U—T RT7L AL FEHT2a—RTLA2 11 HLLFIZ/25d85
LTSN, B—=R 7L A% 12 i LT glDrawElements () (CXAMBEI ARG LI E . GPU 23N\ 77 w774

HIENHVET, ZOEFNTHE—R T LADBEP Y TIRWG AL, GPU BN T T 7T HZLDBHVET,

2—R 7LV ADRIERGZENIRIK TN T T v 7 LA nngxGetCmdlistParameteri () T
NN GX CMDLIST HW STATE (CLVEGSILDHMEIL. l:/l\ 8IZDH 1 Ny hSITREIZZRVET,

8.8.1.10. HAL A AFRAMBTEL S X4 (0x004F, 0x024A, 0x0251, 0x025E)
THA S = — 2 b SNATE AR MR E R ET DL DR TR . — 2 TR EE R E LS,

Eg 8-19. H AL AL ABEREL 2 X4 (0x004F, 0x024A, 0x0251, 0x025E) DEYRL A T2+

31 24‘23 16‘15 3‘7 2 0

0x004F ‘ countl

31 24 | 23 16 | 15 8 | 7 3 0
0x024A, ‘ ‘ ‘

0x0251, ‘ count2
0x025E

countl (L' A% 0x004F) (ZIEffE 3B H IV U AZ OEEE D EFE% ., count2 (L AH 0x024A, 0x0251, 0x025E 9~
OWIEWEHATIHALAZOMEEL - 1) 22N E R ELET, countl D& fEEE Y MER RS SUIER L TLEES
AN

HAL P AZOEBETTAR Y =—F 7B 7 FIC $pragma output map TEFRSIVZAEAE T, EHLTWDHH
j]l/yxﬁﬁiﬁf‘ﬂ‘@f‘\ %Eiﬁ@ﬁ)ﬁﬁﬁ% 1 DOV VAR NI L TNBEGEIL 1 EBT U RLET,

88.1.11. HALCREDTRAIH/EL X4 (0x02BD)
TS =— X TEXADH IV RAZDV AT ERETHLUAZITIE, 16 [HHALHH L PAZD | EDOL AR IZEXAIL
PTONLNEE Y NCTHRELET,

B 8-20. HAL P REMITRAIEREL PR32 (0x02BD) DEYRL LTI+

‘31 24‘23 16‘15 8‘7 0‘

0x028D | 0x0000 K3 015 ~ o0 e

LU AH 0x02BD OB R [15: 0] OFE YR, AL TAZD 1 D 1 DITKIRLTOET, b [0] 43 7007, b [1]
M 7ol” +++ Ewh [15] 28 "015” IZKJSL . #pragma output map TEFRSILTWDHH AL VAZITHHE T HE VM
131 2EXALET, EBRSIN TRV AL ARG THE v MIT 0 2 EBXALET,
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88.1.12. HAL PSR DEIERTEL 2 X2 (0x0050 ~ 0x0056, 0x0064)
TS =— X DB TE S EMEZ T 2O R RER L P AZOEE 7 T, BALVAZDOFZar R —F M TH
NTDBEEFRE T DL VAT T DL CAZOENFE SN ELET,
8-21. HARHMEDIREL X4 (0x0050 ~ 0x0056, 0x0064) DEYRL AT+
0x0050 31 28 24 | 23 20 16 | 15 12 8 7 4 0
~ | attrib_.w ‘ attrib_z ‘ attrib_y ‘ attrib_x
0x0056
31 24 | 23 16 ‘ 15 8 ‘ 7 0
0x0064 K
By AT TN DOARNILL T OINTH I BEEDORR BT IGL TWET, TR T, ENENOE Y MIEER EEDO XTI
IZOWTHRBIL CVET,
% 8-15. ZRILRE DX G (HABIEDREL PR 43)
AHl Evh S BA
s, AL TCAZOD x. v, 7. w 2 R— R MR ETAIE AR T,
0x00 : TH/RJEAED x sy
0x01 : THRJEAED v By
0x02 : THRJEAED 2 ilsy
0x03 : THAJEAED w 5y
0x04 : 7 —H=A1L D x {4y
0x05 : ZA—H=F>1D y K>
0x06 : 7A—H=A1D 7 5y
0x07 : A —H=F>1D w %5y
tirib 0x08 : TH R AT — DR Sy
attrib_x 0x09 : T/ T— DRSS
attrib_y 5 0x0A : THR I T —DHF
attrib_z 0x0B : THSA T —DT VT 7 k5
attrib w 0x0C : 77 AF ¥ ERR 0 D u sy
- 0x0D : 77 AF Y HERE 0 D v 5y
0xOE : 77 AF ¥ JAE 1 D u sy
0xOF : 77 AF ¥ JERE 1 O v {5y
0x10 : 77 AF Y EFE 0 D w Ff57
0x12 : E2—_U XD x R4y
0x13 : Ea—_IZD vy §455
0x14 : Ea—~_IHD 7 K45
0x16 : 77 AT YEIE 2 D u fsy
0x17 : T AF VL 2 D vilsy
Ox1F : &%)
THM Y == DS SNDIE B IELT 7 AT X RN E N TODNEIDE
texcoord 1 BIEL T,
0x0 : T AF v JEAE & L7
0xl : TO/AF Y EIEZ 135
BN TEEY =— X CUTOINIER LG EEHINC, LA ET HEETLET,
a—F 8-21. HAREDREHI
#pragma output map (position, o0)
#pragma output map (color, ol)
#pragma output map (texture0l, o02.xy)
#pragma output map (texturelOw, o02.z)
#pragma output map (texturel, o3.xy)
LOAZFLL R OISR ELET,
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0x0050 :
0x0051 :

0x03020100
0x0B0A0908

0x0052 : 0x1F100DOC // w =R —R NI )
0x0053 : 0x1F1FOFOE // zw 2 AN — R NI L)
0x0054 : 0x1F1F1FIF // %5 5 B3R
0x0055 : OxIF1F1FIF // 5 6 JEPEIT s
0x0056 : 0x1F1F1FIF // %5 7 B3 M)

0x0064 : 0x00000001 // 77 AF x JEiE%a 7145

8.8.1.13. H A B O/ OvIFltHL P X4 (0x006F)
THA Y = — DT A TEABHEOEEIC L - T, 7ay ZHIfIL D AZ ~OR E B AL T LT U b2 a0
nEI,

8-22. HARHED/OYHHIEHL S X4 (0x006F) DEYRL AT+

31 24 | 23 16 | 15 10

0x006F K . E3EIK) o l9

T (i ]

texture0

EYRAT IR OLBNILL T OINCH A BEO /ey ZHIHE EICHIGL TWET, FETIE, ZNENOE YRR E
EDORHRANT DN TH R AL TOET,

& 8-16. AATERTE DRI (HAREDI/OVIHIBEHL DO RS)

i Evk BTLE]
vectorZ | Tﬁﬁfﬁ@@mﬁf 2 RN TBHEE 1 HILRWGE1E 0 2308
vertexColor 1 HART—2 W NT25E13 1 BALRWEEIT 0 2R ELET,
texture0 1 TUORTF X RS 0 2T H5A0E 1, HALARWEAI 0 25 ELET,
texturel 1 TOAFVEERE 1 2 ATDHET 1 BALRWESIE 0 23 ELET,
texture2 1 TOAF VRS 2 A TDHAT 1 AL 0 23 ELET,
toxtureOw | i;gfﬂﬁ? 0D wENEHATHEAIT 1 HALRWEAIE 0 252 E
viewVector | %11,;;%7 IA—H =AM T25AF 1 BILRWEAIE 0 3%

B MRS DIERUBMEOBIEE Y 2 — L ~OEIREAG 2 HIEI L £3, U LW TR MEICXIR T8 v M 0 8%
ETHIET HEB DB T HILNTIET,

88.2. TVRFYTRLAEREL XA (0x0085 ~ 0x008A, 0x0095, 0x009D)

TIARF % T —H DT RVAERET DL VAKIZE, TIAF Y 2=vh 0 D 2 RILT IATF ¥ RoX 2 —T T TIATF %,
TIAFx2=yh 1 £ 2 D 2 RILT VAT HIZDOWTCERET HEBOL VAZBHNET,

ZOETIEEFEY =Ty MIASA U RENTZT I ATF ¥ T —F DT RV A DWW TOERIZTEFALET, ZNHORE NG
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TIAF v T =B DO BEEEZDIENTEET, MBBE, T4 NVFE—R, T~y T L~V E RT3 5121%18.8.6.
T I AF ¥R EL T AH (0x0080, 0x0083, 0x008B, 0x00A8 ~ 0x00B7 1F7)>) |ZH ML TIEEW,

8-23. THORAFYPRLARRREL DR H(0x0085 [FM) DEYRLAL T I+

31 27 24 ‘ 23 16 ‘ 15 8 ‘ 7 0
0x0085 ‘ TEXTURE_2D (TEXTUREO) / TEXTURE_CUBE_MAP_POSITIVE_X

31 24 ‘ 23 21 16 ‘ 15 8 ‘ 7 0
0x0086 | TEXTURE_CUBE_MAP_NEGATIVE X

31 24 ’ 23 21 16 ‘ 15 8 ‘ 7 0
0x0087 | TEXTURE_CUBE_MAP_POSITIVE_Y

31 24 ‘ 23 21 16 ‘ 15 8 ‘ 7 0
0x0088 | TEXTURE_CUBE_MAP_NEGATIVE Y

31 24 ‘ 23 21 16 ‘ 15 8 ‘ 7 0
0x0089 | TEXTURE_CUBE_MAP_POSITIVE Z

31 24 ‘ 23 21 16 ‘ 15 8 ‘ 7 0
0x008A | TEXTURE_CUBE_MAP_NEGATIVE Z

31 27 24 ’ 23 16 ‘ 15 8 ‘ 7 0
0x0095 | TEXTURE_2D (TEXTURET)

31 27 24 ‘ 23 16 ‘ 15 8 ‘ 7 0
0x009D ‘ TEXTURE_2D (TEXTURE2)

TIAF % T —ZDTRVA(TIAF ¥ T RLA) LT T 8 NARNTRL AW T KL A% 8 TE|-7-fH) TRELET,
Xa—T <y HD 6 HTXTOTIAFT YT RLA(28 B h) D _EAL 6 By MIL A 0x0085 OEwR [ 27 : 22 ] &3t
ﬁ]‘/ij—o

B TIARFXTRLADTIAANT 128 NARTHIMLERHET, IELWT TA AN TRITHIE,
GPU N7 77 LT20 S RN 572 8 OB NI Bl FEM N HY £,

8.8.3. LA —1\wI7EREL Y X4 (0x006E, 0x0116, 0x0117, 0x011C ~ Ox011E)

L=y T A\ BT DLV AIRIENE, AT — T 7T T AN T 7D 2 DD/ T FITOWTRIE T DEED
LIURIRHOET , TNHDOL VAR KT HRETVNIZAT —h7 77 NN_GX_STATE FRAMEBUFFER (D/3J7 —
TarTAERShET,
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8-24. L F — 1\ 7ERTEL Y X4 (0x006E, 0x0116, 0x0117, 0x011C ~ Ox011E) DEYRL AT+

31 24 | 23 21 16 ‘ 15 12 10 8 ‘ 7 0

0x006E ’ 1 ‘ DEPTHBUFFER_HEIGHT ‘ ‘ DEPTHBUFFER_WIDTH

31 24‘23 16‘15 8‘7 1 0

0x0116 ‘ .

(DEPTHBUFFER,FORMAT )—1

31 24 ’ 23 18 16 | 15 8 ‘ 7 1 0

0x0117 ‘ ’ ‘ .

CCOLORBUFFER,FORMAT)J C COLORBUFFER_PIXEL )—1

31 27 24‘23 16‘15 8‘7 0

0x011C ‘ DEPTHBUFFER_ADDR

31 27 24‘23 16‘15 8‘7 0
0x011D ‘ COLORBUFFER_ADDR

31 24 | 23 21 16 ‘ 15 12 10 8 ‘ 7 0
Ox011E | 1 ‘ COLORBUFFER _HEIGHT COLORBUFFER WIDTH

EY AT UM OARNILL TOINIL X — 77 OB EIHIEL TOET, TR TIE, TNENOE Y ML EE
DR DWW THRIAL TWET,

5 8-17. AWMEREORG (L F—/1 W IF7RELORE)

£ vk A

HT—NT DT F—< Y N ELET,
0x0 : GL RGBA8 OES F7-IX GL GAS DMP
COLORBUFFER_FORMAT 3 0x2 : GL RGB5 A1l - =
0x3 : GL. RGB565

0x4 : GL_RGBA4

NT =377 DT =~ DOET NP AREZELET

COLORBUFFER _PIXEL 2 0x0 : 16 Bk
0x2 : 328w

COLORBUFFER WIDTH 11 BT =7 7 OIROE TNV EFHELET,

COLORBUFFER_HEIGHT 10 HT—Ro T 7 DEEOE TV - 1 R ELET,

HF— R T 7DT KL A% 8 SARNTRL A (YRLTRL 2% 8 CE|-7-
COLORBUFFER_ADDR 28 L kT

T T AN T 7 DT —<y N ELET,

DEPTHBUFFER FORMAT 2 0x0 : GL_DEPTH COMPONENT16
- 0x2 : GL DEPTH COMPONENT24 OES

0x3 : GL_ DEPTH24 STENCIL8 EXT

DEPTHBUFFER WIDTH 11 F T AN T OGO 7 vV F R ELET,
DEPTHBUFFER HEIGHT 10 FIANR T 7 DEmSOE 75 - 1 #RELET,

F T AN T 7DT R A% 8 SRARNTRLA(ELT RL 2% 8 TEI-7-
DEPTHBUFFER_ADDR 28 ) el &4

Lo 24 0x011E (COLORBUFFER WIDTH, COLORBUFFER HEIGHT) IZk} 3 A% B~ Nt T A M X —T7 LT
0xF ZFREL TEE,
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884 THRF AV INAFTEREL T RXF(0x00C0 ~ 0x00C4 [FH)

“dmp_TexEnv[1].” THED, TI/AF ¥ NATRED THIA=T 4 — MUBEZHRE T DL VAXL, I (F3F 5
ZTLITRRDT RV A (comb_top) Z FEBAE T DDV DA TVETS,

£ 8-18. AVINAFTBEBLLO RSN EETRLR

=V A L) 4c8E7 FL A (comb_top)
0 0x00CO0
1 0x00C8
2 0x00D0
3 0x00D8
4 0x00F0
5 0x00F8

8-25. THRFYaAVINLFEREL X4 (0x00C0 ~ 0x00C4 [EH) DEYRL LTIk

comb_top

comb_top
+

2

comb_top
+

3

comb_top
+

4

31

27

24

23 20 19 16

11 8 7 4 3 0

‘ srcAlpha2

srcAlphat ‘ srcAlpha0

srcRgb2 srcRgb1 srcRgb0

31

31

‘ combineAlpha

‘ combineRgb

31

24

23 16

8 7 0

constRgba3

constRgba2

constRgbal constRgbal

31

24

23 17 16

8‘7 1 0

K

K

scaleAlpha

EYR AT IR ORI T OINCTFRZ=T 4 — AZHIELTWET, TR T, ZNZENOE Yy Mk EMEoxt
JMZOWTHRBAL TOVET,
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% 8-19. ARIEFPH AT+ —LDHRE (TFIORAFYAVNATFTRELIRS)

Al

Evk#

L]

srcRgbh0
srcRgbl
srcRgb2

J:Q:E\ dmp TexEnv[:].srcRgb IZGETHMEDE 1 ~5 3 ¥R
0x0 : GL PRIMARY COLOR

0x1 : GL_FRAGMENT PRIMARY COLOR_DMP
0x2 : GL_FRAGMENT SECONDARY COLOR_DMP
0x3 : GL_ TEXTUREO

0x4 : GL” TEXTURE1

0x5 : GL” TEXTURE?2

0x6 : GL' TEXTURE3

0xE : GL. CONSTANT

0xF : GL PREVIOUS

0xD : GL_PREVIOUS BUFFER_DMP

srcAlpha0
srcAlphal
srcAlpha2

735, dmp TexEnv[i].srcAlpha | ICERTETHIHEOE | ~5 3 &
#TT,
FREDWNEIL srcRgb0 ~ srcRgb2 ERIT T,

operandRgb0
operandRgb1
operandRgb?2

736, dmp TexEnv[7].operandRgb IZRETHEDE 1 ~5 3
EE S

0x0 : GL SRC COLOR

0x1 : GL” ONE MINUS SRC_COLOR
0x2 : GL, SRC ALPHA

0x3 : GL” ONE MINUS SRC_ALPHA
0x4 : GL” SRC R DMP

0x5 : GL” ONE MINUS SRC_R_DMP
0x8 : GL” SRC G DMP

0x9 : GL” ONE MINUS SRC_G_DMP
0xC : GI, SRC B DMP

0xD : GL_ONE_MINUS SRC B_DMP

operandAlpha0
operandAlphal
operandAlpha2

J:75 SN dmp TexEnv [ 7] .operandAlpha (ZiRETHEDE 1 ~5F
3EHETY,

0x0 : GL. SRC ALPHA

0x1 : GL” ONE MINUS SRC _ALPHA

0x2 : GL' SRC R DMP

0x3 : GL” ONE MINUS SRC_R DMP

0x4 : GL” SRC G DMP

0x5 : GL” ONE MINUS SRC_G_DMP

0x6 : GL” SRC B DMP

0x7 : GL_ONE_MINUS_SRC_B_DMP

combineRgb

dmp TexEnv][7].combineRgb [ZEETDHETT,
0x0 : GL_REPLACE

0x1 : GL_MODULATE

0x2 : GL_ADD

0x3 : GL_ADD SIGNED
0x4 : GL__INTERPOLATE
0x5 : GL_SUBTRACT

0x6 : GL_DOT3_RGB

0x7 : GL_DOT3 RGBA
0x8 : GL_MULT ADD DMP
0x9 : GL_ADD MULT DMP

combineAlpha

dmp_ TexEnv[7].combineAlpha (ZFE T HETT,
gagmbmeRgb DfEAD GL_DOT3 RGB ZBRWVzbDEFRETHIEMNT

o

constRgba0
constRgbal
constRgba2
constRgba3

25, dmp TexEnv[7].constRgba IZRETHHEDHE 1 ~5 4
FHTT,

0.0 ~ 1.0 Ofiiz 0 ~ 255 IZ~vy T LIzE& D 572 8 By MNES A%
ELET,

TEOEHITIEIZHONTIEI8.9.16. FE/INE A EL (0 ~ DD 5720
8 B MEEA~DZEH | 2SR TSN,
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£ TexEnv[7].scaleRgb, dmp TexEnv[7].scaleAlpha e

scaleRgb BOET DT,
2 OxO . 1.0
scaleAlpha 0x1 - 2.0
0x2 : 4.0

dmp TexEnv[i].srcRgb 3L dmp TexEnv[i].srcAlpha O EITIFLL T OHIERHVET,

®iN0DRE. dmp TexEnv[i].srcRgb 8L dmp TexEnv[i].srcAlpha D% 3 EHFIZHL T,
GL_PREVIOUS & GL_PREVIOUS BUFFER DMP %% L Clidv T ER A,

® i H0 LISOYE . dmp TexEnv[i].srcRgb 3L dmp TexEnv([i].srcAlpha OFIVEIUI, & 3 FH
DHIHDA7e<Ed 121X GL_CONSTANT, GL_PREVIOUS, GL_PREVIOUS BUFFER_DMP DU VT AUSER E S48
TR0 ER A,

8.8.4.1. a/\A d‘/\\‘/??ﬂilx < X 43 (0x00E0, 0x00FD)

“dmp TexEnv[z].” CHELTHL=T4—LTIE, 2 ATy T AT THREBITOIVET, 2 (w77
DFRL=T 4 —BAEE TR ET DLV ALIILL T DL TT, LI AZ 0x00E0 DMOE y MIH AR ERE Tl I
TVRZEIZERLTES LY,

B 8-26. A/ L F 1y FERSEL ¥ X4 (0x00EQ, 0X00FD) DE YL L7k

31 25 24 | 23 16 | 15 12 1 8 7 3 2 0

bufferlnput1 ’ bufferlnput0 | || ?

0X00EO | 0x0 \ P

shadingDensitySrc
mode

31 24 | 23 16 | 15 8 7 0

0x00FD bufferColor3 bufferColor2 bufferColor1 bufferColor0

EYRAT RO RNILL T OINC TR =T 4 — AZHIE L TWET, TR TIE, ZNZENOE Y ML EEOxt
JEMZOWTHRBAL TOVET,

+ 8-20. BARIEFHAL=D+—L DG (QAVNAFINVIFEREL D RS)

2=l Evk# Hl:
735, dmp TexEnv[0] .bufferColor ([ZERETDHEDE 1 ~5F
bufferColor0 4 E?%“CT
bufferColor1 4 0.0 ~ 1.0 OffiE 0 ~ 255 IZ=y T LInE XD B2l 8 By MES &%
bufferColor2 ELET,
bufferColor3 TEOAIITIEITONTIL8.9.16. B/ INEHRE (0 ~ 1) MDFF 720
8 B MEE DM 2B IR TIZEY,
J:ﬁg,; dmp_TexEnv[] . bufferInputC %)rziﬁi:.ﬂ %ﬁlﬁ@% 1 ~%5
bufferInput0 L4 %Ag/\,ch 2131~ 4T, TEOE YRS 1 OREISHISL TOE

bufferinput 1 0x0 : GL_PREVIOUS_BUFFER DMP

Ox1 : GL PREVIOUS

8.8.5. 25T AU NSA T4 T BRTEL T XS (0x008F [EHN)

TITANTAT AT DFRIZ=T +— (4RI dmp_FragmentLighting, dmp FragmentMaterial,
dmp FragmentLightSource[7].dmp LightEnv #& T THT=T4— L) ICEET AL ORAZTOWTEHILE

‘j_o
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8.8.5.1. SAT12T DEE - ESLHIEL 2 X4 (0x008F, 0x01C2, 0x01C6, 0x01D9)
FGAT AT D AR T 5P = T +—AICKHIE T AL PAZILL T D LB T,

B 8-27. SA T4 DAL - ESEHIEHL X 4 (0x008F, 0x01C2 [FH) DEYRL LTI+

31

24‘23

16‘15 8‘7 0

0x008F ‘ .
31 24 | 23 16 ‘ 15 8 ‘ 7 0
0x01C6 ‘ *
31 24 ‘ 23 16 ‘ 15 8 ‘ 7 2 0
0x01C2 ‘ )
31 30 28 26 24 | 23 22 18 16 | 15 14 12 10 8 7 6 4 2 0
0x01D9 ‘ id8 ‘ ‘ id7 | id6 | ‘ id5 ‘ id4 ‘ ‘ id3 | id2 | ‘ id1

BV AT MDA BNILL FOINC TR 2= 4 —DHELTOET, TR T, T2 noE Yy MR LR EEO %
RN DWW THIBBL TOVET,

% 8-21. AMEF WAL=+ —LDOHIE (SAT12 T DEL - EDHEFEL R A)

ATl

vk

B L

enabled0

dmp_ FragmentLighting.enabled (ZFE T HETT,
0x0 : GL,_FALSE
0x1 : GL_TRUE

enabled1

dmp FragmentLighting.enabled IZg&ETHIETT,
0x0 : GL. TRUE
0x1 : G FALSE

X BRETHEICHEEL TS,

src_num

FHIEE - D ERELET . TR TONREDES THLGEIT
0z ELET,

B2 EIEH LT, dmp FragmentLightSource[ 7] .enabled (Z
GL_TRUE ZF{/ELTOETHROBED LT,

idl ~ id8

B NIED ID %, idl DR ELET,

JEIR 0, IR 1, I 3, I 5 BER ThOS A, ZOL U RZIC
0x00005310 %257 IR 5 ENEL FIFRIZ72< . 000003150 @;ofx
a&“ﬁ%%bf?) L9, ?‘f\f@;‘n/ﬁn ﬁxﬂf&;éiw\ % 0x76543210
EHRELET, TRTONFEDBELDTH LA 1 0x00000000 23 EL
R EIA AR E L5 22, ZOIRDTAT 42 7 5 Rt
B3 A SHVET, I 0 2EEEEE LG GIE. 717 TRERIC
MZ T, TIA~V—HhF5—Dra— L7 My EENE A SN E

o

885.2. FAO—/LPZVEIVREEL Y X4 (0x01C0)
Ta—rLT UE RO EL, LUAK 0x01C0 DENEINDOE Y M RGB OF Ky DEEZHETHIETITVET

3, BET DI

ILLTFOHFFERE 0.0 ~ 1.0 OFPHIZIT 7L, TOfEE 0 ~ 255 ([Zvy T LIZEEDHFE/RL 8 By

NEH LTS TNVET, O R STEIZ OV TIEN8.9.16. B/ INESE (0 ~ DBFE7RL 8 By MER~OLEHL |1 25
HLCIES0, HIRFE S 0 OHIRDBE o TWRWNE AT, 2OV TV RZOREITEN /00 TIFA~IDT—DT

EREHRA M
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2—/NLY BT OMITIE 0 EAINET,
dmp_FragmentMaterial.emission + dmp_FragmentMaterial.ambient X dmp_FragmentLighing.ambient
1)

< TUT IV OECE BB FNF4(0.8, 0.8, 0.8, 0.6) £(0.2, 0.2, 0.2, 0.4) . 7 m— )LD BREE A3 (1.0, 1.0,
1.0, 1.0) THHEX, KR IERE T DT LA T OFH RS RA LW LI-H D7D T, 143 (0x8F) L7220 FE 5,

(0.8 X 0.6) + (0.2 X 0.4) X (1.0 X 1.0) = 0.56

RIET DL VAZDE AT NI FOLINTIp»>TOET, ISR LT 10 B ME (K CIEFEBRICEERE TS 8
EYyMETRLTOET) NHAESN TOET ., FHEMAERIITA 8 B MIBML., EAL 2 B MIIE 0 2L TL7EE
W, EAZ 2 B YMZ 0 DA OIEE R E LT L OBMEIXARETT,

B 8-28. /A—/SILF7VEIVMREL P A2 (0x01C0) DEYRL ATk

31 29 28 27 24‘ 20 19 18 17 16‘15 10 9 8 7 0

0x01C0 ‘ 0 ‘ GlobalAmbient_Red ‘ 0 ‘ GlobalAmbient_Green ‘ 0 GlobalAmbient_Blue

TAT 47 DA% (dmp_FragmentLighting.enabled T GL_TRUE DX EIINTUND) 22T X TOINJEHEL)
(dmp FragmentLightSource[i].enabled |Z GL FALSE MXEIILTND) DA, 7 IA~I AT —I2Tra—
INIVT RO B EASNET,

BRI DWW TOREEITIV VAL 0x01C2 OBV [2: 0 NIIX OB - DERET D0 1T 1T %F
T 2E0T 1 DORIEDNEN/eo>TLENET, 2D FFA i:d)bfoeb%é.\ﬂ:\ JEIR 0 DR R AL H
(0.0, 0.0, 0.0, 0.0) IZFRET DI~ R (LIYAZ 0x0140~0x0143 (2 0 Z7%E) AR L £3, F7o. IR 0 "N ERERD L
NT, 1 E B OB ZRICEZ IR 0 ISR ETHa< R (LYAZ 0x01D9 O YR [2: 0112 0x0 Z7%E) &

dmp LightEnv.config |Z GL_LIGHT ENV_ LAYER CONFIGO DMP ZiRETHAL R (LIUAH 0x01C3 DE v [
7:4 N 0x0 ZF%E) R LET,

8.85.3. XREXTEL T X4 (0x0140 ~ 0x01BF, 0x01C4)

JEIRT LD ET T N OLEE 52 IR EZI TV ET, REZITIL P AX (T (light_top = 0x0140 + JEIHE 5 X 0x10) &
SRS T DEBOL VAL T, FIZIE, JEIR 0 LR 3 TR T IR AD E T,

dmp FragmentLightSource[0].specular0 & dmp FragmentLightSource[3].specular0 DR EILZI
Fh, LUAZ 0x0140 &£ 0x0170 (ZRLTITWET,

SRERTEL X2 (0x0140 ~ 0x0143 [FhH)

FIRADFEEIL, JeHL VA (light_top) 2 BIEFEIZ, $H Y 0 (LightSpecular0) | #8515 1 (LightSpecularl) | J58#0E
(LightDiffuse) , B25¢ (LightAmbient) 0 RGB &y DA, LI AZDE Y MIRETHIETITWET B RETD
EIZLL T OFER B 0.0 ~ 1.0 OFPHICIT 7L, ZOfEE 0 ~ 255 [IZvy T LIZEXDOF S0 8 By MEH L2 -
TWET, EOEBFTIEIT OV TIE8.9.16. B/ NEURE (0 ~ 1) DRFE7eL 8 By MERA~DOEH 2SR TIZs
[

LightSpecular0 = dmp_FragmentMaterial.specular0 X dmp_FragmentLightSourceli].specular0
dmp_LightEnv.lutEnabledRefl 73 GL_FALSE D& &

LightSpecularl = dmp_FragmentMaterial.specular] X dmp_FragmentLightSourcel[i].specularl
dmp_LightEnv.lutEnabledRefl 73 GL_TRUE D& &

LightSpecularl = dmp_FragmentLightSourceli].specularl
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LightDiffuse = dmp_FragmentMaterial.diffuse X dmp_FragmentLightSource[i].diffuse

LightAmbient = dmp_FragmentMaterial.ambient X dmp_FragmentLightSourceli].ambient

RETDHLTAZDE AT IMILLF DI 2> THET,

B 8-29. yLRBERTEL XS (0x0140 ~ 0x0143 [FH) DEYRLA T I+

. 31 29 24 ‘ 23 20 19 16 ‘ 15 0 9 8 ‘ 7 0
light_top

+ ‘ LightSpecular0_Red ’ LightSpecular0_Green ‘ LightSpecular0_Blue

0
) 31 29 24 ‘ 23 20 19 16 ‘ 15 0 9 8 ‘ 7 0
light_top

+ ‘ LightSpecular1_Red | LightSpecular1_Green ‘ LightSpecular1_Blue

1
. 31 29 24 ‘ 23 20 19 16 ‘ 15 0 9 8 ‘ 7 0
light_top

+ ‘ LightDiffuse_Red ’ LightDiffuse_Green ‘ LightDiffuse_Blue

2
) 31 29 24 ‘ 23 20 19 16 ‘ 15 0 9 8 ‘ 7 0
light_top

+ | LightAmbient_Red | LightAmbient_Green ‘ LightAmbient_Blue

3

SERAIE R TEL P X4 (0x0144, 0x0145, 0x0149 [FAH\)

FHI2=T4—2 dmp_FragmentLightSource[7].position TiE T OIIRNLEDEIEEDHG | xyz BT
WCIHEE 16 By NEE NIUREIC L TL O AR E L ET, OB ITIEIZOWTILN8.9.2. 16 B ME#E/ MK

READOER) 2B TLTES N, w BTV THE, JEIRD SR AT IR % L U A4 (light_top + 9) DE YR [0

0 JITRRELET, w BT DOfEZS 0.0 THIUL 1 2, ZNLSBIE 0 2R ETHIEITHEREL TSN, £, 2oLy

AZDIEDDOE Y MIITRN DO E P THONDZEITHIERE L TTZEN,

RETDHLIAZDE AT IMILLF DI/ 2> THET,

B 8-30. XIRCIBEEEL > X4 (0x0144, 0x0145, 0x0149 [FH) DE YL AT+

) 31 24 ‘ 23 16 | 15 8 ‘ 7 0
light_top

+ LightPosition_y LightPosition_x

4
. 31 24 ‘ 23 16 | 15 8 ‘ 7 0
light_top

+ LightPosition_z

5
. 31 24‘23 16‘15 8‘7 3 2 1 o0
light_top

+

' [elelely

GeomFactorQ LightPosition_w

ARYNSAFBRBRTEL P X5 (0x0146, 0x0147 [FhHY)

FHI2L=T4—2A dmp_FragmentLightSource[7].spotDirection TRETDARYNTA NG A DEIEE (xyz
o) % FFEERBSETHD /NIES 11 B RO 3o% 13 By MEE/INUSE (R OMEIE 2 ORiIEEEE) I[85 T
LRSI TRELET EOLBITIETHOWTIE8.9.9. /NEER 11 © v bDFF 52 13 By MEE/ NI~ DL %
SR TIZEN,

BETDHLPAZDOE Y NATIMNILLTF DI TOET,
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8-31. RARYFSAFARREL Y X2 (0x0146, 0x0147 IFH) DE YL AT
Iight top 31 28 24 ‘ 23 16 | 15 12 8 ‘ 7 0
+ ‘ SpotDirection_y ‘ SpotDirection_x
6
|ight top 31 24 ‘ 23 16 ‘ 15 12 8 ‘ 7 0
-l: ‘ SpotDirection_z
7
EERER TR EL P R 2 (0x014A, 0x014B [EH)
FEBE= O TR =7+—2, dmp_ FragmentLightSource[i].distanceAttenuationBias &
dmp FragmentLightSource[i].distanceAttenuationScale Tk T DHHEBE D/ NATRAER— V% |
20 By MNFEVNIUREIZEBRL TU P AT ELET, HOLEHSTET OV TIR8.9.4. 20 By MNZE MR EA~DZE
B 2SR TLTERN,
RETDHLVAZDEYIATUMILLFOIIN o TOET,
8-32. IEEEIMEEL A AERSE (0x014A, 0x014B [EH) DEYRLAL T+
|ight top 31 24 ‘ 23 19 16 ‘ 15 8 ‘ 7 0
+ distanceAttenuationBias
OxA
light top | * 2 ‘ 23 19 16 ‘ 15 8 ‘ 7 0
+ ’ distanceAttenuationScale
0xB
ZDIEHDEETEL P RS (0x01C4, 0x0149 [FH)
KR ETHEET D, TDIFIDOREITK G T DLV AZILL FOLEEBY T,
8-33. #FDIEFHODERTEL P X2 (0x01C4, 0x0149 [FH) DEYRL AT I+
‘ 31 24 | 23 22 20 19 18 17 16 | 15 8 7 0
0x01C4 ‘ distanceAttenuationEnabled ‘ ? | ? ‘ 1 ‘ ? ‘ ? spotEnabled shadowed
( enabledFresnelSelector
|ight top ‘ 31 24 ‘ 23 16 ‘ 15 8 ‘ 7 3 2 1 0
+ °
' tlelele
% 8-22. TDEIDREDFHNAL=I4A—LEL DR IDH I (HRERTE)
AR-LORS Evh# L
shadowed g)rirg)fgiaggtejgtLightSource [Z] .shadowed IZFRETHIETT,
OxOlC\i}\\O)t‘Z}\ [x:x] 1 0x1 - GL FALSE
O IR ) 3 AET AL TIEE,
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spotEnabled dmp_ FragmentLightSource[Z].spotEnabled |[Z&RETHET
2)()?%(34 DEYR[8+x:8 1 OXE) GL TRUE
N 0x1 : GL” FALSE
TR =] e
(c REIRE 5 % RET AL TS,
distanceAttenuation dmp FraimentnghtSource[ 7] .distanceAttenuationEnab
Enabled led IZRRET AT,
0x01c4 DEvh[24+x: 1 0x0 : GL_TRUE
24 + x ] 0x1 : GL FALSE
x I3WEE) W RETAMEICHEZ LTSN,
twoSideDiffuse %‘[’lp FragmentLightSource[ 7] .twoSideDiffuse |IZFRETD
. o . ETY,
1(11]ght_top +9oeyh[1: |1 0x0 : GL_FALSE
0x1 : GL_TRUE
geomFactor0 dmp FragmentLightSource[7].geomFactor0 (ZEETHIET
2(11]ght7top +9)oEyr[2: |1 OXB . G FALSE
0x1 : GL_TRUE
geomFactorl dmp FragmentLightSource[7].geomFactorl |[ZEXETAET
éhjght*wp tOOEYRL3: 1 0x0 : GL_FALSE
0x1 : GL_TRUE

8.854. BBT—JILERTEL P X4 (0x01C5, 0x01C8 ~ 0x01CF)

THIL=T F— A dmp FragmentMaterial.sampler{ RR, RG, RB, DO, D1, FR } &

dmp FragmentLightSource[Z].sampler{ SP, DA } TIREINDITTIT A NIAT 4L T OSRT —T VI,
256 fHDOT — & LRE D/ EIC I > TRESNET,

m

ENMEHT DLV AZDE Y AT I MNILL T DI 2> TWET,

8-34. BB T—TLERTEL P A% (0x01C5, 0x01C8 ~ 0x01CF) DEYRL ATk

31 24 ‘ 23 16 ‘ 15 13 12 8 7 0
0x01C5 ‘ Ref Table Ref Index
0x01C8 31 24 | 23 16 ‘ 15 12 1 8 ‘ 7 0
~ Ref Difference ‘ Ref Value
0x01CF

L YRS 0x01C5 (1%, R ET BB T —7 L% Ref Table |, R EBIIA 12T 27 A% Ref Index (G ELET, A2
FYIAL 0 BIHDT 5, 255 Bt DT —4 T, Ref Table [ZRE T HHL BT —7 LOXIITEL F DL
7o TWVET,

5% 8-23. Ref Table DELESBT—T L DRIt

Ref Table HROBBT—IN
0x0 TAANE 22— a7 724 0(D0)
0x1 FAANE 22— a7 724 1(D1)
0x3 TLRNT 774 (FR)
0x4 RO EF RS (RB)
0x5 Bt ofkR Sy (RG)
0x6 B DFRA Y (RR)
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0x8 + | AR RTAR(SP) 3% [ 13 NIRE =
0x10 + { FTANDOIERERIE (DA) 3% [ 1T HIRE

L4 0x01C8 ~ 0x01CF (213, glTexImagelD () TR—RIEHZEBMBT—T A0 i HFHDTFT —ZL i+ 256 & HITK
LI A G bR A EXIALE T, Ref Value (TIFT —X %/ MEES 12 B OGS0 12 By MEE/INMUR
Bz WL 7= % | Ref Difference |ZIZZE/0 A/ NEGH 11 B b 50 12 By MEE /NS CNGH XM cHE O 7=
%, ADEIE 2 ORIEEB CIEHYEHA) ITEBLUIAEE, ZNENEREL TSN, [EOEHITEIC OV TT
8.9.13. /MR 12 B hDFE72 L 12 By MEE /NS EA~DZE ) £ 18.9.6. /NEHE 11 By b 5oE 12 B MEE
INEURER A~ DA BB IR TLIZE Y,

KNBETHBRT — TN AT I AL AH 0x01C5 IZEREL TH, 0x01C8 ~ 0x01CF DWW NNDL P AKX
WL EOMABRDLEEESALETT, WTHIOL VA IEZIAATHREERIIEDL T, 1| o7 —¥EESADLITL
WAV T VI AN 1 A TVARENET,

8.855. SBT—JIL D5 KEREHREL P X4 (0x01D0)
BT — T NV OB BOFHE E KN T AL AXIILL FO LY TT,

X 8-35. 2B T— LD 5| HEHAREL P X482 (0x01D0) DEYRL LTIk

31 25 24 ’ 23 21 17 16 | 15 13 9 8 ‘ 7 5

1
o[ e e ]
absLutlnputRB ( absLutlnputSP ) [ absLutlnputD0O

0x01D0 | ° | ‘ ° ‘

% 8-24. BBT—J IO BBEHABREDFHL=I+—LLEL P RED R T

LZH-LORS Evh# L]
dmp LightEnv.absLutInputDO ([ZERETHETT,
absLutInputD0 1 0x0 : GL_TRUE

0x1 : GL_FALSE )
M RET DR LTS,

0x01D0 OEYR[1:1]

dmp LightEnv.absLutInputDl (ZFE T HETT,
absLutInputDl 1 0x0 : GL_-TRUE

0x01D0 OE YR [5:5 ] 0x1 : GL_FALSE

X RETHEICERELTTESY,

dmp_ LightEnv.absLutInputSP IZFRETHETT,
absLutInputSP 1 0x0™: GL_TRUE

0x01D0 DEYR[9:9 ] 0x1 : GL_FALSE

X RETAHEICERL TSN,

dmp LightEnv.absLutInputFR IR ETBIETT,
absLutInputFR 1 0x0 : GL_TRUE

0x01D0 @R[ 13 :13] 0x1 : GL_FALSE

M ORETHEITERL TS,

dmp LightEnv.absLutInputRB ([ZERETDHETT,
absLutInputRB 1 0x0 : GL_TRUE

0x01D0 PEwR[17 : 17 ] 0x1 : GL_FALSE

X RETHEICERELTTZEN,

dmp LightEnv.absLutInputRG (ZFE T HETT,
absLutInputRG 1 0x0 : GL_TRUE

0x01D0 @B R [21:21] 0x1 : GL_FALSE

PS Eﬁﬁﬁ‘é{ﬁ THEBEL TR,
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dmp LightEnv.absLutInputRR ICERTETBIETT,
0x0 : GL_TRUE

0x1 : GL_.FALSE

X RTETHMIZERL TLEEN,

absLutInputRR
0x01D0 DBk [ 25 : 25 ]

8.856. BBT—TILDANEHREL A2 (0x01D1)
BT —T IO ASEEE NI T AL P AXILL FOEBYTT,

B 8-36. BBT—T LD ANEREL D RXZ(0x01D1) DEYRL AT IL

31 26 24 | 23 22 20 18 16 | 15 14 12 10 8 7 6 4 2 0

0T 0 O 0 A T

| [ ] ‘ q
lutlnputRR lutlnputFR lutlnputD1
—
lutlnputRG lutlnputRB ( lutlnputSP ) ( lutlnputD0O )

0x01D1

% 8-25. BBT—ITINDAHNEREDFHIL=_J+—LELSRED R

AL RAE Ewvh HL:
dmp LightEnv.lutInputD0 (ZFX
EIBIECT
0x0 : GL_LIGHT ENV_NH DMP
lutInputDO 3 0x1 : GL_LIGHT ENV_VH DMP
0x01D1 DEYr[2:0] 0x2 : GLT LIGHT ENV NV DMP

0x3 : GL_ LIGHT ENV LN DMP
0x4 : GL_LIGHT ENV_SP_DMP
0x5 : GL_ LIGHT ENV CP_ DMP

. -2
lutInputDl dmp LightEnv.lutInputDl (ZEX

) 3 ETHETT,
0x01D1 DEYh[6: 4] PBHIE 1utInputDO E[RIL T,

=L
Lut Inputse 5 dmgél%}gg?%?nv. lutInputSP IZE%
0x01D1 DLk [10:8] AL lutInputDO E[EILTY,
dmp LightEnv.lutInputFR IZFX
EIBICT
lutInputFR 5 0x0 : GL_LIGHT ENV_NH_DMP
0x01D1 e vk [14:12] 0xl : GL_LIGHT ENV_VH DMP
0x2 : GL_LIGHT ENV_NV_DMP
0x3 : GL_LIGHT ENV_ LN DMP
lut InputRB 5 dmgél.ﬂl_g?tEnv lutInputRB IZFX
0x01D1 OE>h[18: 16 ] AL lutInputFR EEICTY,
lut InputRG 5 dm;éL%gfhtEnv lutInputRG (ZF
0x01D1 DEvh[22:20] FBIIL Lut InputFR LFEILTT,
dmp LightEnv.lutInputRR IZF%
lutInputRR e <
0x01D1 DL R [26 : 24 ] 3 £9 DT,

FIE lutInputFR LRI T,

8.85.7. BBT—TILOH HEIZHTHRT—ILEREL P X4 (0x01D2)
ST —T VO IHEIZH TR — MBS B IGET DLV A ILL T OEBYTT,
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8-37. BBT—JILOH AT ER7r—ILEREL P X2 (0x01D2) DEYRLALT IR

31 26 24 | 23 22 20 18 16 | 15 14 12 10 8 7 6 4 2 0

0x01D1 ‘0 ‘0“0 ‘*“o ‘?“o

lutScaleRR lutScaleFR lutScaleD1
lutScaleRG lutScaleRB lutScaleSP lutScaleD0

% 8-26. BET—TIOHHNEICHTIRAT—IEREDFHIL=J+—LELDRED X

AR LORE Evh i S
dmp LightEnv.lutScaleDO |[ZBRET HETT,
0x0 : 1.0
lutScaleD‘O 3 81% 28
0x01D2 DOk ‘)]‘ [ 2 0] 0x3 : 8.0
0x6 : 0.25
0x7 : 0.5
lutScaleDl 3 dmp LightEnv.lutScaleDl |[ZEETHE T,
0x01D2 DEYR[6: 4] I lutScaleD0 EFILTY,
lutScaleSP 5 dmp LightEnv.lutScaleSP ([ZF%ETHETY,
0x01D2 OBk [10: 8] FHTIE 1utScaleD0 ERIL T,
lutScaleFR 3 dmp LightEnv.lutScaleFR ([ZF%ETHETY,
0x01D2 Otk [14:12] FHTE TutScaleD0 LRILTY,
lutScaleRB 3 dmp LightEnv.lutScaleRB ([ZiXETHETT,

0x01D2 DE M [18: 16 ] P TutScaleD0 ERILTT,

lutScaleRG 3 dmp LightEnv.lutScaleRG ([ZFRETDHETI,
0x01D2 DE >k [ 22 : 20 ] PP lutScaleDO ERIL T,

lutScaleRR 5 dmp LightEnv.lutScaleRR IZETDHHETY,
0x01D2 DE R [ 26 : 24 ] A 1utScaleD0 EEIC T,

8.85.8. U ¥YFOEEREL X4 (0x01C3)
A RHER EICRHET AL CAKIILL FOLEYTT, ZOLURAZOIINDOE Y MM ORE R THIDIEID
LTSN,

8-38. Y FIBERTEL A4S (0x01C3) DEYRL ATk

31 30 29 28 27 25 24 |23 22 19 18 17 16 | 15 11 8 7 4 3 2 0

0x01C3 1] ‘ * ‘?‘ ‘ ° P | ’?’?‘0‘? ‘ x4 s |. ] ‘0

|

bumpSelector
bumpMode ( shadowPrimary ) CshadowAttn )
clampHighlights shadowSelector ) shadowAlpha j (shadowSecondary) ( fresnelSelector )

EYRAT MDA RN FOINC TR =T 4 — BTHEL TOET, TR T, ZThoty M # EEox
JEIZOWTHHBAL TOET

invertShadow

108 / 195 EXREHRASH



3DS

3DS A4S SIS R=aTI - FS5T7499 A iR

£ 8-27. ARIEFPHA=TH—LDOHIG (OYFOBERELORSE)

Al Evh# L

dmp LightEnv.shadowSelector (ZEETHIETT,
0x0 : GL. TEXTUREO
shadowSelector 2 0x1 : GL TEXTUREL
0x2 : GL_TEXTURE2
0x3 : GL_TEXTURE3

dmp_ LightEnv.shadowPrimary (ZiE T HETT,
shadowPrimary 1 0x0 : GL. FALSE
0x1 : GL_ TRUE

dmp LightEnv.shadowSecondary \Zg&ETHIETT,
shadowSecondary 1 0x0 : GL. FALSE
0x1 : GL_TRUE

dmp_ LightEnv.invertShadow IZFRET AT,
invertShadow 1 0x0 : GL. FALSE
0x1 : GL_ TRUE

dmp LightEnv.shadowAlpha IR ETHIETT,
shadowAlpha 1 0x0 : GL. FALSE
0x1 : GL_TRUE

dmp LightEnv.shadowPrimary.
1 dmp LightEnv.shadowSecondary,
dmp LightEnv.shadowAlpha DV GL TRUE DAL 1
FEL. 7T 6L,_FALSE DAL 0 2 ELET,

shadowAttn

8.8.5.9. FDIEFMDEFEL T XA (0x01C3, 0x01C4)
TITANTAT AT THEHET D, ZDIENDOREICH T DL CAKILL FOEBYTT, ZOLVAZDIIHNDOE VM
RO EITONDILIZEEL TSN,

8-39. FNIEFHDH/EL L X4H(0x01C3, 0x01C4) DEYFL AT+

31 30 29 28 27 25 24 |23 22 19 18 17 16 | 15 11 8 7 4 3 2 0

0x01C3 1‘?‘ . ‘?‘ ‘ ° ° ‘ |?|?]1]? ‘ x4 config ] . ] ]u

|
bumpSelector
invertShadow ( shadowPrimary ) (shadowAttn)
clampHighlights shadowSelector ] shadowAlpha ) (shadowSecondary) ( fresnelSelector )

31 24 | 23 22 20 19 18 17 16| 15 8 7 0

0x01C4 distanceAttenuationEnabled ‘ ? | ? ’ 1 ‘ ? ‘ ? spotEnabled shadowed

lutEnabledRefl )J lutEnabledDO

C enabledFresnelSelector lutEnabledD1

EYRATIRFOLBNILL T OINC TR =T 3 — A IE L TOET, FETIE, TNENOE Yy MR el xt
AW THIBBL TOVET,
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& 8-28. RAFIEFHAL=TH—LDOHIE(EDIENDERELDRXS)

Al EvhE

L]

config 4

dmp LightEnv.config IZERETHIETT,

0x0 : GL LIGHT ENV LAYER CONFIGO DMP
0xl : GL  LIGHT ENV LAYER CONFIG1 DMP
0x2 : GL' LIGHT ENV LAYER CONFIG2 DMP
0x3 : GL LIGHT ENV LAYER CONFIG3 DMP
0x4 : GL' LIGHT ENV LAYER CONFIG4 DMP
0x5 : GL  LIGHT ENV LAYER CONFIG5 DMP
0x6 : GL' LIGHT ENV LAYER CONFIG6 DMP
0x8 : GL_LIGHT ENV LAYER CONFIG7_ DMP

fresnelSelector 2

dmp LightEnv.fresnelSelector (ZFRETDETT,
0x0 : GL_LIGHT ENV_NO FRESNEL DMP

0xl : GL_ LIGHT ENV PRI ALPHA FRESNEL DMP
0x2 : GL_LIGHT ENV_SEC_ALPHA FRESNEL DMP

0x3 : GL_ LIGHT ENV PRI SEC ALPHA FRESNEL DMP

enabledFresnelSelector 1

dmp LightEnv.fresnelSelector |ZERET HEICL>TELLE

o
Enun=—s

0x0 : GL_LIGHT ENV NO FRESNEL DMP LASFDRXE
0xl : GL_LIGHT ENV_NO_FRESNEL_ DMP

bumpSelector 2

dmp_ LightEnv.bumpSelector |[ZEETHE T,
0x0 : GL_TEXTUREQ
0x1 : GL_TEXTUREL
0x2 : GL_ TEXTURE2
0x3 : GL_TEXTURE3

bumpMode 2

dmp_ LightEnv.bumpMode |ZFZETHIE T,
0x0 : G, LIGHT ENV BUMP NOT USED DMP
0x1 : GL LIGHT ENV BUMP AS BUMP DMP
0x2 : GL_LIGHT ENV_BUMP_AS TANG_DMP

bumpRenorm 1

dmp LightEnv.bumpRenorm |ZgZETAHE T,

0x0 : GL_TRUE /2% dmp LightEnv.bumpMode 2%
GL LIGHT ENV_BUMP NOT USED DMP
OXl J:uag%

clampHighlights 1

dmp LightEnv.clampHighlights IZg&ETHE T,
0x0 : GL_FALSE
0x1 : GL_TRUE

lutEnabledD0 1

=

dmp LightEnv.lutEnabledDO0 [ZFRE T HHETT,

0x0 : GL_TRUE
0x1 : GL_FALSE

X RETHEICEEL TSN,

lutEnabledD1 1

dmp LightEnv.lutEnabledDl I\ZFRETDHMETT,

0x0 : GL TRUE
0x1 : GL FALSE

X RETHEICEEL TSN,

lutEnabledRefl 3

dmp LightEnv.lutEnabledRefl ([Zi%E T HIETT,

0x0 : GL. TRUE
0x7 : GL_ FALSE

M OBRET AT ER L TIEE,

P Conﬁg(l//Z5 0x01C3 MEYR[7: 4 ]) O EE

28D, BTN DY A TNV EACL FF, TAT 4 7D

3]

ATHTORTEIIEELETOT, TA4T 4T BT D
LT<7‘:‘éb N, RIANETAT A T IS DB
23(8:GL_LIGHT ENV_LAYER CONFIG7_ DMP)D¥;

FIEEARIE 7 EA BB R TR
AN TLIEE,

12, LUVAS 0x01C3 DB [7:4]1C

BWHSNTLENETOT, LYAF 0x01C4 DE YR [31:24 ] 12

AT config D TEEVATNVEL | OB EICEFTTDHIHIZ
0x0 ZF%ELET, F/=, RTHE
BT IRBEECE 2ME &K £, IEEERE DR ENG RO E

0xFF Z3% ELC. M
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8.8.6. TUVRAFwEREL X% (0x0080, 0x0083, 0x008B, 0x00A8 ~ 0x00B7 [EH)

TIAF YR ED TR 2=T 4 — L (AR dop_Texture[7] ZFH L T =74— L) IZBHF AL U AZIZOWTHL
HLET, INLDOL VAKX T D% ET~v U RIZAT—R7F7 NN_GX_STATE TEXTURE D/3JF —al THARRII
F9, Fiz. [8.8.2. TVAF ¥ T RLAZREL P AZ (0x0085 ~ 0x008A, 0x0095, 0x009D) | &8 TH ML TZEW,

8.8.6.1. V¥ FIOTHORFYERTEL P X2 (0x008B)
AR T IAT X ENKET DL VAR LU T DERBYTY,

B 8-40. ¥ FITHRFYEREL P RX2(0x008B) DE YL LTI H

31 24 | 23 16‘ 8‘7 1

0x008B shadowZBias ‘ .

perspectiveShadow

EY AT DOARNILL T OI N TR =T+ — 2L TOET, TR TIE, ENENOE Y ML EE O
JEIZ DWW THBBIL TOET,
& 8-29. AL P WA= T+ —LDORIE (O YFITIRFRERELOXS)
2=l Evh# L
dmp Texture[0].perspectiveShadow [ZEXETDHETT,
perspectiveShadow 1 8)}2(1) SE*EZ“LJEE
¥ RETAMEICIEEL TS,
dmp Texture[0].shadowZBias |ZF%ET HIEE 23 B MF /2L
I/E/J Bl W?ﬁ&u‘_fﬁ’(‘f
shadowZBias 23 24 " MEE/ INIUREIT IR TED AL 23 €y NEMIL £, fHO
ﬂﬁ&jﬂf TOWTIET8.9.14. /INIER 24 b 721 24 B Y NEE
INBUS B~ DI B S R TTES 0,

8.8.6.2. TURF YL TS5—RLTBREL T X4 (0x0080, 0x0083)
TIAF X DY T T —FATRENKET DL VAFILL FOEBYTY, ZNHDL PV AZDIENOE Yy MBI DR E N
1ThNAZLIZEEL TLIEEN,

H 8-41. THORF Y YU TS5S—EALTETEL L XA (0x0080, 0x0083) DE YL ATk

31 24 | 23 16 | 15 13 12 10 9 8 7 3 2 1 0

EIEINEY olelele

0x0080 0x00

31 30

28

23

20

17 16

samplerType3

15 14

12

10

samplerTypel

samplerType0

o oo | e [ | o ?

1 K \ ?|
TEXTUREO_WRAP_S )—I |
( TEXTUREO_FORMAT ETC1 )
( TEXTUREOMAG FILTER

0x0083 . | *

samplerType0

(TEXTUREO MIN_FILTER2

( TEXTUREO_MIN_FILTER1

( TEXTUREO_SHADOW_FLAG
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EY AT OLBNI FOINC TR =T 4 —BIHELTOET, TRTIE, T2 Noe Yy MR EEOxF
RAZDWTHIEBI L TET,

% 8-30. ARIEFPH AT —LDHG (TFIORAF Y YL TS5—F4THEL P AA)

£ Evh# Bl

dmp Texture[0].samplerType ([ZEXETDEIZLST, LIAK
0x0080 & 0x0083 DRI ALY MIFRE T AENZELLET,

GL FALSE DEX|E, LIUAH 0x0080 DE YR [0: 0] & 0x0083 DEy
30 : 28 ]I, FEH 0x0 & 0x0 ZFXELET,

GL FALSE DIAADEXIL, LY RK 0x0080 DR [0: 0] 121X 0x1 &
samplerType0 1+3 FEL, 0x0083 DLk [ 30 : 28 1 IZIXLA FOMEAERELET,

0x0 : GL_TEXTURE_ 2D

0x1 : GL_ TEXTURE CUBE MAP

0x2 : GL_TEXTURE _SHADOW 2D DMP

0x3 : GL. TEXTURE PROJECTION DMP

0x4 : GL_TEXTURE SHADOW CUBE_DMP

dmp_Texture[l].samplerType (ZiXE T HETT,
samplerTypel 1 0x0 : GL,_FALSE
0x1 : GL_TEXTURE 2D

dmp Texture[2].samplerType (ZiXE T HETT,
samplerType2 1 0x0 : GL_FALSE
0x1 : GL_TEXTURE 2D

dmp_Texture[3].samplerType ([ZiXE T HHETT,
samplerType3 1 0x0 : GL_FALSE
0x1 : GL_TEXTURE PROCEDURAL_DMP

dmp Texture[0].samplerType, dmp Texture[l].samplerType,dmp Texture[2].samplerType D%
TEIFAT—h7F7 NN_GX_STATE_FSUNIFORM TI372<, glDrawElements () F72iZ glDrawArrays () DOIFUH
LIFIZAE RSN D Z LR L TS,

LY AK 0x0080 DE YR [16: 16 112 1 ZHZIALIE T, T7AT ¥ DT X TOF vy =2 (1 IR, 2 IROW ) B37VTE
NWET, ZOEE, LYALZ 0x0080 DE >R [23 117 J1ZIE, T 0 2 EZAALTEEN, TI/AF ¥F vy 2DV 71X
TIAF ¥ 2=y "NORENE RSN EZIMIIIRVET, TI/AF vy 2=y b LIRS TODT VAT ¥ D 1K
Xy ak VT THHEEIL, HOPLDT IAT vy 2=y MSE s> QORI R A, TI7ATF Y=o b e h
T DI, TI/ATF ¥y 2=y DY T F—H2 A7 % GL_FALSE PSMIRZEL TEELY,

TIAF ¥ F Xy aD /)T v REVENS, TIAF X 2=y Me AT 3~ A RPN ETS, TIAF v ¥y

2 aDI)T T VAT v 2=y O WINDOBE LA CL VAL ZD DT | TIATF Y=y M DO S
EYNERABRLT IAT XXXy 2k JVT§HE Y NEEARE | DDAV RTITHE, TI/AT ¥F vy a7V 7T 3E
LATONEE A, 72720 AHDOEENT DE Y NEZIARLT VAT ¥ X vy az /)T 0y hESIARE 1 DD=
VR T ATG BT I AT ¥ X vy a7V T INERIATOET,

L UAHZ 0x0080 DIEFNDOE YRR ET DAV R T, TIAT Y X vy ab U7 T DUBENRNEX L, NS =T L
12 0xB ZRELTE YR [23:16 1 IZIXT 7 BEALARNTLTEENY,

T IAF XYy 2D IVT PUBELIRBDIL, TIAF ¥ TR AR R ETHL U AZ (0x0085, 0x0086., 0x0087, 0x0088,
0x0089, 0x008A, 0x0095, 0x009D) WEHENI=H A L. TIVAF ¥ 7 —EZ NI a—RENT-E T, F2. TIVAFYDOT
FLART —ZOWNBICEE N2 Th, 74—~y MNP ERESNZIGA IR v o 2D 7V T NG EERVET,

8.8.6.3. TUVRF Y ER D BRI TEL P R4 (0x0080)
TIAF ¥ 2=y MIATTENDT I AT Y FEFEDIRINGE E KT DL PAXILL FOLEBY T, ZOL A DIEND
By MIEBIDOREIM THIDZ LR L TTZEN,
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8-42. THORF Y ERDBINEZEL D X2 (0x0080) DEYRL LTIk

0x0080

iz HOWNWTh

31

24 | 23

16 | 15

13 12

10 9 8 7

2 1 0

0x00

ol [ Tl ¢

o]

oele

FEALTWVET,

EVATTRDOAFNILL F OIS THIA=T 4= MIHEL TOES, FRTIE, ZhEhore Yy MILRREED RS

samplerType3

% 8-31. AHIEFHAL=7+—LDORE (TIORAFYERDBIRBEL D RAAR)

samplerType2

samplerTypel

samplerType0

AT

Evk#

Bl

texcoord2

0x0 : GL_TEXTURE2
0xl : GL_TEXTURE1

dmp_ Texture[2].texcoord |IZEETHE T,

texcoord3

0x0 : GL_TEXTUREO
0x1 : GL_TEXTURE1
0x2 : GL_TEXTURE2

—3

dmp Texture[3].texcoord |[ZRETHMHETT,

88.64. 7O —S v ILTHORAFYERTEL P X2 (0X00A8 ~ 0x00AD)

T =V VT IAF R ED THRIA=T 4+ — MMABE R E T DL PV AZDOE Y MATTMILL T DI > TVET,

8-43. 7O —C v ILTHIRFHEREL U X4 (0x00A8 ~ 0x00AD) DE YL ATk

0x00A8

0x00A9

0x00AA

0x00AB

0x00AC

0x00AD

31

27

24‘23

20 19 18 17 16 | 15 14 13

10 9 8‘7 6 5

3

2 0

ptTexBias_low

MK

?‘?‘ ptAlphaMap ‘ ptRgbMap ‘

?

?

ptShiftV

ptShiftU

L( ptAlphaSeparate I ptClampV )J

ptNoiseEnable

31 24 ‘ 23 16 | 15 8 ‘ 7 0
ptNoiseU (P-parameter) ptNoiseU (A-parameter)

31 24 ’ 23 16 | 15 8 ‘ 7 0
ptNoiseV (P-parameter) ptNoiseV (A-parameter)

31 24 ‘ 23 16 | 15 8 ‘ 7 0
ptNoiseV (F-parameter) ptNoiseU (F-parameter)

31 26 24 ‘ 23 19 18 16 | 15 8 ‘ 7 2 0

ptTexBias_high ptTexWidth 0x60 ‘ )
ptMinFilter
31 24 ‘ 23 16 ‘ 15 8 7 0

0xE0C080

ptTexOffset

EY AT I OLBHILL FOINITFRZ=T 4 —AIIKIGLTWET, FTRTIE, TNENoe Y MERR EME O %
FEAL CUVVETS,

2D WNTE

EREHRA M
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# 8-32. ARIEFPHA=TF—LDFIE(TA =R IIVTIRAFRREL D XS)

Al

Evk#

L]

ptRgbMap
ptAlphaMap

736, dmp Texture[3]. pthbMap\
dmp_ Texture[3].ptAlphaMap IZEETHIE T,
0x0 : GL PROCTEX U DMP

0x1 : GL_ PROCTEX U2 DMP

0x2 : GL' PROCTEX V DMP

0x3 : GL_ PROCTEX V2 DMP

0x4 : GL' PROCTEX ADD DMP

0x5 : G PROCTEX ADD2 DMP

0x6 : GL' PROCTEX ADDSQRT2 DMP
0x7 : GL' PROCTEX MIN DMP

0x8 : GL' PROCTEX MAX DMP

0x9 : GL_PROCTEX RMAX DMP

ptAlphaSeparate

dmp Texture[3].ptAlphaSeparate IR ETHETT,
0x0 : GL_FALSE
0x1 : GL_TRUE

ptClampU
ptClampV

735, dmp_Texture[3].ptClampU,

dmp Texture[3].ptClampV |ZEXET HETT,
0x0 : GL_CLAMP_TO_ZERO_DMP

0x1l : GL. CLAMP TO EDGE

0x2 : GL SYMMETRICAL REPEAT DMP

0x3 : GL. MIRRORED REPEAT

Ox4 : GL_PULSE_DMP

ptShiftU
ptShiftV

75, dmp Texture[3].ptShiftU,

dmp Texture[3].ptShiftV IZERETAHETT,
0x0 : GL_NONE_DMP

0x1 : GL_ODD_EDGE

0x2 : GL_EVEN DMP

ptMinFilter

dmp Texture[3].ptMinFilter (ZFXETHETT,
0x0 : GL_NEAREST

0x1 : GL_ LINEAR

0x2 : GL_NEAREST MIPMAP NEAREST

0x3 : GL_LINEAR MIPMAP NEAREST

0x4 : GL_NEAREST MIPMAP LINEAR

0x5 : GL_LINEAR MIPMAP LINEAR

ptTexOffset
ptTexWidth

36, dmp_Texture[3]. ptTexOffset
dmp_ Texture [3] .ptTexWidth IZRETAMTT, 2=74—LALT
E)rlhﬂitfcﬂﬁ%@ii“(?‘

ptTexBias_high
ptTexBias_low

dmp Texture[3].ptTexBias (CRETHIETT N, 16 [=pANEA
B/ N A ’W?ﬁbf’%f?)% ENLETAL 8 Y R OIS EILTERE
LET, EOEBAIEITONTIE8.9.2. 16 & MNFEB)/ iiﬁz,m%z«@ff
B 2SR TTZSN,

ptNoiseEnable

dmp_ Texture[3].ptNoiseEnable |ZiE T HHT
0x0 : GL,_ FALSE
0x1 : GL_TRUE

ptNoiseU (F—parameter)
ptNoiseU (P-parameter)
ptNoiseU (A—parameter)

16

736, dmp Texture[3].ptNoiseU ([CRETDIEDE 1 ~5 3
E;ﬁ’(@—

1 LEE 2 HRITA=T 4 — AOfEA 16 By MNEB)/ MIOREII AL
T T, OB ST HEITHOVWTIEL8.9.2. 16 By MREE/ N I ~D
B BB TSN,

F 3 HRI=T 4 —ADEE/INEES 12 B ROFFEOE 16 B MEH
TE/ N (B OEIE 2 OREEDBL) BB UIE T, [HOEHS
HEICOWTIEI8.9.10. /NEES 12 & /m%ﬁ%o% 16 By ME & /NS
B~DEH ) SR TR,
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Db, dmp Texture[3].ptNoiseV IZRETHHEDH 1| ~5 3

BFERTT,

, B 1 EH 2 BERITA=TH—LDMEE 16 &y MNFEINIUR I
ptNoiseV (F-parameter) TAE T, EDOEHITIEIZ OV TIE8.9.2. 16 E“‘)M‘?’@J/J‘%UE%P\
ptNoiseV (P—parameter) 16 T SR TLIEEN,
ptNoiseV (A—parameter) 53 BRI =T 4 —LOEE /N 12 EYROFFoX 16 B M

TE/NEUE B (B OMEIT 2 OREEI) (B LUIZE T, 1@ DI
HEIZOWTIE8.9.10. /NS 12 B hDFFB-o% 16 By ME T/ N s
F~DOEH B TLTEEN,

8.8.65. FTOL—UvILTIRF vy DSRT—TILEBTEL Y X4 (0x00AF, 0x00B0 ~ 0x00B7)

FHIL=74—21 dmp_Texture[3].ptSampler{ RgbMap, AlphaMap, NoiseMap, R, G, B, A } TE

SIhd7ay —Iy VT I AF Yy OL T —7 /LT, RgbMap, AlphaMap, NoiseMap 3 128 DT — X LRI D/ E
([ZE o TRAESAL R, G, By A 28 256 O T —Z LRIEDZESEIZL > TROIESIVET,

BENHEHT DL UAZNIT —ZOMEEIZ» DL TR T, ZOE YR ATUMNILL DI >TNET,

K 8-44. 7O —S T HORFDEBT—TILERTEL O X R (0x00AF [EM) DEYRLALT I+

31 24 ‘ 23 16 ‘ 15 12 1 8 7 0
0x00AF ‘ Proc_Table Proc_Index
31 24 | 23 16 ‘ 15 12 1 8 7 0
Proc_Difference ‘ Proc_Value
0x00BO
Ox(;BB7 3 24 | 23 16 | 15 s |7 o
Proc A Proc B Proc_G Proc_R

L 2Z 0x00AF (21%, X[ %RLd 58 BT —7 /L% Proc_Table T, R EBALEA LT 7 A% Proc_Index IR ELET, 0 23
DT —HTF, Proc_Table R ETHEESBT—T /V@xﬂﬁ} LTI 72> TWET, RETHEB EvMIZ
KL TAEYMEBHBESNTOETA, B [11: 1112 0 ZRELRITIUIIELWS BT — 7 A RHESNEE A,

5% 8-33. Proc_Table DELESRBT—TIL DX

Proc_Table MNROBRT—I I

0x0 JARE T —7 v (NoiseMap)

0x2 RGB =yt 27 ® F % (RgbMap)

0x3 TNT 7=y 7D F B (AlphaMap)

0x4 NT—BRT—T NOAT—E R, G, B, A)

0x5 NFG—BWT—T NDFESSMER, G, B, A)
ENENDBRT —T N MEEHRETHLVAXIFECTT R, BT —BRT—T N EeZDIFN DS RT—7 LTy
AT IRV ET,

KB TEBRT —TNEAL T w7 2% LV ZE 0x00AF IR EL TH S, 0x00B0 ~ 0x00B7 DWNFHNDL P AH T
TR EEXALET, VTNOL VAR IEZLANLTHOREFERIZEDLT | 1| o7 —ZEEXALT LA Ty I AR
1 A DVARENDDIL, FOBRT—T7 )L THREIL T, F£/2. LU AKX 0x0080 Ok [ 10 : 10 ] (samplerType3) (2
0x1 (Ful =¥ LTI 2F %) R EL TORIT IR, LY AZ 0x00B0 ~ 0x00B7 ~DEX AL ITIEHINET,
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JAXERT—TIV.RGB TYELT D F . 7ILo72vELT D F E#

LU A% 0x00B0 ~ 0x00B7 {Z1%, glTexImagelD () TR—RTABBT—T LD i FHOT —HL i+ 128 FHITHRT
L7z BE LS DR T EE EXALE T, Proc Value 21T —Z %/ NEES 12 B b 5721 12 B MEl &/ NS,
B IE WAL 7= ffi % | Proc_Difference | ZIXZE550E%/NEES 11 By hOZ 5o 12 By MEE/INEUSE (BADfET 2 D%k
FH)ICEBLUIEE, 2R EL TLEEW, [HOZBHITHEICOWTIL8.9.13. /NIGH 12 Ev RO 7L 12 Bk
[ /NS~ DZE ML) L 18.9.7. /NG 11 B PO 50& 12 By MEE /NI~ DL 2) 2 S L TTEE W,
F—Z DAL 128 AT DT, ProcIndex (21% 0 ~ 127 A ETHZENTEET,

HhS5—8BT—TNL
BT LM TL PV AANCEEIATEDO 7 4 —~ MR F T,

BT —fEIX. glTexImagelD () Tr—K$ 25 RGBA TNZENDOBMBT—T VD i FHHDT —ZE w7z EXA
HET, FEZATEIL, T EIZ 0.0 ~ 1.0 OFFAZ 0 ~ 255 |[Zvy 7/ LIcL& D7l 8 By MEHK %@(Nﬁﬁ
T OWTIET8.9.16. ‘@@J/J@;ﬁzm B0 ~ D)MNBFE7RL 8 By MNEK~DOLERH 2B M) L, R #45% Proc.R. G 4y
Proc_G. B f%%3% Proc_B. A F43% Proc A IZFNFNRELI-HDTT,

Z5EIX, glTexImagelD () Ta—R92% RGBA ZNENDST—T VD i+ 256 HEHDOT —HE/ vy LT ixkE
TIABFET, FZATMEIL, o Z LI/ 7 © Y RO B0 8 By MEE/INIUEE (R OMEIL 2 ORiFFR L) Ic4#
(EHIFVENZDWTIL8.9.5. /NG 7 B hOFF 2% 8 B MEE /NS~ DER % B IR) L, R 5% Proc R, G
J&453% Proc_G. B %3 % Proc_B. A i3 % Proc A IZENEFNERELIZHD T, T —FDEHEIT 256 HTI DT,
Proc_Index {21 0 ~ 255 ZfRETHIENTEET,

8.8.6.6. TR FYE{EERTEL Y X4 (0x0082, 0x0092, 0x009A)
FUAF 2=k 0 ~ 2 FNFUCE—RENTWAET I AF ¥ DG AR TETHL P AZIILL T O LBV TT,

B 8-45. THORFYR{EERTEL Y X4 (0x0082, 0x0092, 0x009A) DEYRL ATk
0x0082 31 26 24 ‘ 23 16 | 15 10 8 ‘ 7 0
0x0092 ‘ TEXTUREn_WIDTH ‘ TEXTUREn_HEIGHT
0x009A

TEXTUREnWIDTH & TEXTUREn HEIGHT (21, #NENT I/ AF Y=y n(nh =0 ~ 2) |{Z2—RENTWET VAT ¥
DIRLESINB/ESNFT, TI/AF¥y2=vh 0 DRENLIAZ 0x0082 IZXfL T, TZ/AF¥2=vhk | ORENLIA
# 0x0092 [ZXI LT, TI/AF vy=wh 2 DR ENL TV AZ 0x009A (2L TENENIThNET,
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8.8.6.7. TUVRF¥I7+—TYIERTEL T X4 (0x0083, 0xO08E, 0x0093, 0x0096, 0x009B, 0x009E)
TIAF¥2=yb 0 ~ 2 ZNZ IR — RSN TS T VAT Y D74 =<y MR ET DLV AZIU T DEBY T,

B 8-46. TORXF ¥ I+ —IVMEREL R4 (0x0083, 0x008E [FH) DEYRL AT+

3130 28 24 | 23 20 17 16| 15 14 12 10 8 |7 5 4
0x0083

oo00s [T ] K o T [T 9 T s 9 [ TeTel

0x009B ] |
TEXTUREn WRAP_S )—‘ I
samplerTypeO ) ( TEXTUREn_FORMAT ETC1 )
TEXTURENnWRAP_T
( TEXTUREn_MIN_FILTER2

( TEXTUREO_SHADOW_FLAG (TEXTUREn_MAG_FILTER

C TEXTUREN_MIN_FILTER1

0x008E 31 24 | 23 16 | 15 8 ‘ 7 3 0
0x0096 | .

0x009E
TEXTUREn_FORMAT

EY AT MDA FNILL T DOINCT VAT ¥ D7+ — <V MR EITKIGL TWET, TR TIE, ENENOE Y MIkk
EMEDOHIEIZONWTHMAL CNET, T7AF y2=vh 0 DFFEENL T AH 0x0083 & 0x008E (2L T, T7/AF ¥
=y 1 DFRENLYAZ 0x0093 & 0x0096 [Zx LT, T7/AFr2=vh 2 DFERLV AL 0x009B & 0x009E 125 LT
ENEITONET, FTRIRWATNIINORE THEHATHE YR TT,

& 8-34. BARIERFE DRI (THRAFYIA—IYMREL DX A)

e Evh# s

FIAF 2=k nn=0~ 2B —RENTNLTIAF ¥ D

T4 —~ybIH GL_ETCL RGBS NATIVE DMP THDHINEINDTT
TEXTUREn_ FORMAT ETC1 2 7T,

0x00 : GL_ETC1 RGB8 NATIVE DMP LIS}

0x02 : GL_ETC1 RGBS NATIVE DMP

TIAF ¥ 2=yh 0 IR —RENTNWDT VAT ¥ DT 4 —~< VR
GL _SHADOW DMP(GL SHADOW NATIVE DMP) THAMNEIMNDT
TEXTUREO_SHADOW_FLAG 1 7Y, (LTAZ 0x0083 D)

0x0 : G SHADOW DMP(GL SHADOW NATIVE DMP)LI%k

0x1 : GL_SHADOW DMP(GL_SHADOW NATIVE DMP)

TIAF¥a2=vhn(n =0~ 2)IZ%T 5 glTexImage2D () D5l
¥ format & type F1213 glCompressedTexImage2D DF|#
Internalformat DEXETT,
0x0 : GL RGBA, GL UNSIGNED BYTE, GL SHADOW DMP,
GL UNSIGNED INT, GL GAS DMP, GL UNSIGNED SHORT
0xI: GL RGB, GL UNSIGNED BYTE
0x2 : GL_RGBA, GL_UNSIGNED SHORT 5 5 5 1
0x3 : GL RGB, GL UNSIGNED SHORT 5 6 5
0x4 : G RGBA, GL UNSIGNED SHORT 4 4 4 4
0x5 : GL_LUMINANCE ALPHA, GL_UNSIGNED BYTE

0x6 : GL_ HILO8 DMP, GL UNSIGNED BYTE
TEXTUREn_FORMAT 4 0x7 : GL_ LUMINANCE, GL UNSIGNED BYTE
0x8 : GL_ALPHA, GL UNSTGNED BYTE
0x9 : GL_LUMINANCE ALPHA, GL UNSIGNED BYTE 4 4 DMP
0xA : GL_LUMINANCE, GL_UNSIGNED 4BITS DMP
0xB : GL_ALPHA, GL_UNSIGNED 4BITS DMP
0xC : GL ETC1 RGB8 NATIVE DMP
0xD : GLETC1 ALPHA RGB8 A4 NATIVE DMP
¥ RATAT T F—voNE, LROMETLIERATAT T —~
reFRITER fﬁ*ﬁ%‘f{iﬂﬁbﬁiﬂ“

¥ GL_RGB, GL_UNSIGNED BYTE (0x1) ¥ =—7 <y 7 T 9
HZL if%iﬁ%
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8.8.6.8. TURFXINTGA—RHZTEL P A5 (0x0081, 0x0083, 0x0084 [FHV)
TGO LT RRTANEAIRE T IATF 2=k 0 ~ 2 DT IAF ¥ /RFGA—ZEHETHLDAZILL T O LB T,

8-47. TORF X INTA—AEETEL P X7 (0x0081, 0x0083, 0x0084 [EhV) DEYRL AT+

0x0081 31 24 | 23 16 | 15 8 7 0
0x0091 TEXTUREn_BORDER_ALPHA TEXTUREn_BORDER_BLUE TEXTUREn_BORDER_GREEN TEXTUREn_BORDER_RED

0x0099

31 30 28 24 | 23 20 17 16 |15 14 12 10 8 |7 5 4
0x0083

ocoss | e ] K ol Joo ] o [ 9 Lo [ lele]

0x009B i |
TEXTUREn.WRAP_S \—‘ I
samplerType0 ( TEXTUREn_FORMAT ETC1 )
TEXTUREn WRAP_T
[ TEXTUREN_MIN_FILTER?2 [ TEXTUREn_MIN_FILTERT

( TEXTUREO_SHADOW_FLAG ( TEXTUREn_MAG_FILTER

31 27 24 | 23 19 16 | 15 12 8 | 7 0
0x0084 ‘

0x0094 ‘ . ‘ . ‘ TEXTUREn_LOD_BIAS

0x009C
L(TEXTUREn_MIN_LOD j |—(TEXTUREn_MAX_LOD)

EY AT RO FNILL T D INCENENDOFREITKIEL TWET, TR TIEL, ENENDE Y MIEREM DRI
IZOWTHIBAL TWET, T7AFvy2=vh 0 DR EILL T AF 0x0081, 0x0083, 0x0084 (ZXfL T, TZAF vy =vh 1
DFRTENLL AKX 0x0091, 0x0093, 0x0094 IZxF LT, TZ/AT y2=vh 2 DR EILL T AF 0x0099, 0x009B, 0x009C (Z

KL TENEIUTVET, FTRIZRWAFNIEZNORE THEH T8 MTT,

& 8-35. BRIEREDXIE (TIORFVINTA—EREL D RS)

EA0i Evk# HL:
TIAFyr=yhn(n=0~ 2) DT IAFXYHR—F —NT7—
TEXTUREn_BORDER RED (GL_TEXTURE_BORDER COLOR) D% K /0l T9,
TEXTUREn_BORDER_GREEN 8 (YT LIT 0.0 ~ 1.0 OFPHE 0 ~ 255 IC~ o/ LiEX D%
TEXTUREn_BORDER_BLUE ﬁf;L 8 B MEEICAEW L AR T LET, HOLE ?ﬁ&jﬂf
TEXTURENR BORDER ALPHA DNTIEI8.9.17. BN/ NEUREL (0 ~ 1)75 HFF 7L 8 B

BHADER 21 RLTTZEN,

Zhg;\%«a:yl\ n(n =0~ 2) DFZAF P ILKEEOT 4 L2

%€ (GL_TEXTURE MAG FILTER) T

0x0 : GL_NEAREST
0xl : GL_LINEAR

TEXTUREn_ MAG_FILTER 1

TIAFv2=vhn(n =0 ~ 2) DT IAF YHE/NFOT 44
%7E (GL TEXTURE MIN FILTER) T9,

2 DDOE /l\@;ﬁﬂﬁ/\b-ﬁ:(FILTERl FILTER2) iU\T@kj‘oU
T9, [ACHAEDEL _%22?51@74/1/5' REDDHHLGEIT.,
TEXTUREn_MIN_FILTER1 /N B R LOD UL DR EICXI-ESHET,
TEXTUREn_MIN_FILTER2 (0x0, 0x0) : GL. NEAREST,

GL NEAREST MIPMAP NEAREST

(0x0, 0x1) : GL_NEAREST MIPMAP LINEAR

(0x1, 0x0) : GL_LINEAR, GL_LINEAR MIPMAP NEAREST
(0x1, 0x1) : GL_LINEAR MIPMAP LINEAR

TIAFy2=yhnln =0~ 2) DTV T E—NHE
(GL_TEXTURE WRAP S, GL_TEXTURE WRAP T) T,
TEXTUREn_WRAP_S 0x0 : GL CLAMP TO EDGE

TEXTUREn_ WRAP_T 0x1 : GL_CLAMP TO BORDER

0x2 : GL_REPEAT

0x3 : GL_ MIRRORED REPEAT
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FTIAFyax=vhkn(n=0~ 2) Df/N LOD L~ULDETE
(GL_TEXTURE_MIN LOD) T,

Hi/NEED T ¢V HFRIEDS G, LINEAR X° GL_NEAREST D9
TEXTURED MINLOD 1 11T LOD ZHALAVE AT 0 2R IELET LOD A5
B4 GL,_TEXTURE_MIN LOD DEZFHELET, 727201, 0
LU O 0 2@ U,

TIAF¥r=yhn(n=0~ 2) DK LOD L~ULDFKET

ﬁ’*-f*ﬁjJ\H#@?wv%&TEﬁi GL LINEAR %° GL NEAREST DJH
TEXTURERMAXLOD b I LOD AERLA AT 0 2 E £ LOD A5
BEIIT VAT ¥ OR— R ESN Ty T~y 7 DB
-1 OEEZRELET,

TIAF¥2=vyhn(n =0~ 2) D LOD AT A
(GL_TEXTURE_LOD_ BIAS) T3,

A E Mz NS 8 By hORF 50 E 13 B ME E /NI
TEXTURER LOD.BIAS B (o 2 ofsEs) (SRR ESLET, 50
ZEHATTIEIZ OUWTIEN8.9.8. /NI 8 B hDFF5DX 13 By
NEE N RO L BB IR TTES N,

8.8.6.9. V¥ FITIORF v ARATIORFRELERTHHADRE

¥R 7/ AF ¥ (GL_SHADOW DMP F7-iX GL SHADOW NATIVE DMP)% /754541, GL TEXTURE WRAP S
& GL_TEXTURE_WRAP T |Z}X 2D 77 AF ¥72H1E GL_CLAMP_TO BORDER %, ¥ —7 vy /T VAT ¥72561%
GL_CLAMP TO EDGE & ELFET, 2D 7I/AF ¥, Fa—T vy 7 TI/AF ¥ IZBR72<, GL_TEXTURE MAG FILTER
& GL TEXTURE MIN FILTER 2/ GL LINEAR %, L'UAH 0x0083 OBk [ 20 : 20 ](TEXTUREO SHADOW FLAG
NI 1 ZRELET, ZOEYNIVYRUTIAF X LI DT 4+ —~ v b THHEXITIE 0 ZRELET, B, V¥RUT 7
AF XTIy T~y T AT HILN TEEE A,

HAT 7 AF % (GL_GAS_DMP F721% GL_GAS NATIVE DMP)%fli [l 72413, GL_TEXTURE WRAP S &
GL TEXTURE WRAP T |{Z/% GL CLAMP TO EDGE %, GL TEXTURE MAG FILTER & GL TEXTURE MIN
FILTER (J13 GL_NEAREST &R ELE T, B WAT VAT YUy I~y T H AT 5N TEERE A,

8.8.7. HREEL T X4 (0x00EO, 0x00E4, 0x00ES5, 0x0120 ~ 0x0126)

HARED TR =T +— L (4 HIT dmp_Gas & T TRIZ=7 4+ — L) ICHE T L VAZTHOWTRHLET,

8.8.7.1. H RFIHEREL S X4 (0x00EQ, 0x00E4, OXO0ES5, 0x0120 ~ 0x0122, 0x0125, 0x0126)
HADHIHER BICKHET AL PAZIILL FDOLBYTT, LY A 0x00E0 DOy NI 7+ 73 /8Tl SN TS
CHITHEBL TR,
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3DS 3DS FOY S35 X=aTI - 57490 Rt R
B 8-48. H R &R TEL P X4 (0X00EO, 0xO0E4, 0x00E5, 0x0120 ~ 0x0122, 0x0126) DE YL LTIk
31 25 24 | 23 16 | 15 12 1 8 7 3 2 0
0x00EO0 ‘ 0x0 ‘ @ | bufferlnputi ‘ bufferlnput0 ‘ ® ‘ ?
mode
31 24 ‘ 23 16 | 15 8 ‘ 7 0
0x00E4 attenuation
31 24 ‘ 23 16 | 15 8 ‘ 7 0
0x00ES5 accMax
31 24 | 23 16 | 15 8 7 0
0x0120 lightXY (lightAtt) lightXY (lightMax) lightXY (lightMin)
31 24 | 23 16 | 15 8 7 0
0x0121 lightZ (scattAtt) lightZ (scattMax) lightZ (scattMin)
31 24 | 23 16 ‘ 15 8 7 0
0x0122 ‘ . lightZ (L2)
31 24 | 23 16 | 15 8 ‘ 7 0
0x0125 autoAcc(Initialize)
31 25 24 | 23 16 ‘ 15 8 ‘ 7 0
0x0126 | func2 deltaz
EY R AT IO RNILL T OI N TR =T 4 — BTG L TOET, TR T, ZNENOE Y MR EBOXT I
WZOWThRHBL TWET,
% 8-36. ARIEFHN AT+ —LDOH G (HRAHEAREL O RX4S)
£ Evh i
_ ) ) 25, dmp Gas.lightXY IZERETAHMEOH 1 ~5 3 HHE T,
lightXY (lightMin) EOBEHFY =74 —LDfE (0.0 ~ 1.0) % 0 ~ 255 Lvyj’u:&%
lightXY (lightMax) 8 DRFETRL 8 By MES IR LT T, DA S IEIC OV TR
lightXY (lightAtt) 18.9.16. yZE/NMERE (0 ~ 1) DDFF 5720 8 By MEH~DZEH | %
ZIRLTZEN,
lightZ (scattMin) M5, dmp_Gas.lightZ IZRETDIEDHE 1 ~5 4 TR T,
lightZ (scattMax) COEHEY, =T 4 —LDfE (0.0 ~ 1.0)% 0 ~ 255 IZvy 7 LioeE
lightZ (scattAtt) 8 DFF 7L 8 By MEMIZAHA LI fE TF, MOLHITIEZ OV TS
1 [8.9.16. ¥ BN/ NELEER (0 ~ D) DB B72L 8 By MBS ~DE W | %
lightZ (LZ) BT E,
dmp Gas.deltaZz ICERETHETT,
deltaz 24 =T 3 — ADOEER/INEG 8 B hORFE7eL 24 Ey MNEE /N RS
BHUT-H DT, EOE S IEITOVNTIEI8.9.15. /NEHES 8 B hod
FF 572l 24 By NEE/ NUS A~ DL SR TTEEN,
dmp Gas.accMax IZEETHETT,
aceMax 16 2L=TF—LOfEE 16 B NEE/ NMUREICZ RO T, HD
i;f%éjﬂﬂlob\ﬂifé? 9.2.16 ' MR BV, Eiﬁzm@ﬂﬁ&@ﬂﬁbﬂ
S,
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dmp Gas.autoAcc (Z GL TRUE Z#%EL. BE DR KMEOW % B
é%T FHRESE VDG EA iMT@?IEi)M%HgDij—
autoAcc(Initialize) 16 BEEMBEEOFHZ 0 TZUT L, BEBROME KDL&
IZ nngxSetGasAutoAccumulationUpdate () ZFEOMH T,
PRI O W TIE RSN OFAZ S IR TTES 0,

dmp Gas.attenuation [ZERETHIETT,

attenuation 16 =T 4 —ADOMEZ 16 B MNEE/ NI f}ﬁbfl%@fﬁ_o D%
;}Lﬁ%§¥£a:ou\fzir8.9.2. 16 & MR NS B~ DA 2 S LTS

- {AN

dmp_Gas.colorLutInput |[Z&ETHET

colorLutInput 1 0x0 : GL_GAS DENSITY DMP
0x1 : GL_GAS_LIGHT_FACTOR_DMP

dmp_Gas.shadingDensitySrc IZERETAHETT,
shadingDensitySre 1 0x0 : GL_GAS_PLAIN DENSITY DMP
0xl : GL_GAS DEPTH DENSITY DMP

ZERBORKEOIHZEBNICHETIEE
dmp Gas.autoAcc |Z GL_TRUE %% & L7-BEOMEARIL. T ADE EEHAE A CTHIEAZ1 T, BEIRICHE S
BEEHR D1 O KAEDO W% accMax (ZERETHIETRHEINET,

D1 O KA T BE 1 A S ADBIAARTIZ 0 TZUT L THEET, ZU71E autoAcc(Initialize) (2 0(0 LIS OETZY
TP HEEL, KA 16 By M INBUREIT AL THREAA TEEWN, EOEWITIEIZ DN TIE8.9.2. 16 B NFH)
NS~ DB B R TSN 2 ESALIETITOIET, BEERIE SANTE T LEbEi, HEHIN
D1 O KfE% accMax (T 572912, nngxSetGasAutoAccumulationUpdate () ZFFOVHL TZEUY,

O—F 8-22. nngxSetGasAutoAccumulationUpdate() 05 &

void nngxSetGasAutoAccumulationUpdate (GLint id);

ZOBEIE, SAVRHFOav  RIRNAT Vb0 70 % BICEREINca~ RUZ AN T LictEOEINA L
RTC, HAOEEIE R SATHESNZ DI O K%, dmp_Gas.accMax D FHIL=7r— AL E
(accMax) IZ W (g A 3% E) LET,

1d THRESN/Za~ L RIZTANT 3D ETa~vr P TRIFIRD EE A, BEEEIE S ADa~v MG Tav R
JZAMIRT L CREONH L TH< L, aceMax IZIELS SN F T, BEFERIGEH SADa< Ry 2—FT 4 TR ADa<
URIE nngxSplitDrawCmdlist () TRYI-TLZEN, INHDa~w  RERICa~v R ANIEHTLEIE,
V=T AT IRADHNT aceMax D EHESNFER A, Flo, ZOBBTERLIZHEIT, S 2—T 4V ANE T T5F
T aceMax [TEA FEHZIAFRNTZE Y,

FT V2N 0 DA RURRNE AR TWAE41E GLERROR 806D DMP D7 —%AERRLET, 7a 7% 0 LA

TOLERERMEBEADA L RV ZANDOEE IV KRENG S 71 ITHELEa~ I RUZ AN 3D FEfTa~v R Tk
WEAIE GLERROR 806E DMP DT-7—4AERKLET,

88.7.2. Vx—FAL TSR T—TIILEREL D XS (0x0123, 0x0124)
FH2=74—2L dmp_Gas.sampler{ TR, TG, TB } THEINDLY=—T 47 BRT—T ML 8 HDOT—5L
OB > TR ESNET,

REMEHT DLV AZDE Y FLATTMILL T DI o TWET,
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B 8-49. x—T 4 T BB T—TILEREL X2 (0x0123, 0x0124) DEYRL AT Ok

31 24’23 16 | 15 8‘7 0

0x0123 Shading_Index

31 24 | 23 16 | 15 8 7 0

0x0124 Shading B Shading_G Shading_ R

LURH 0x0123 (213, BEEBEAA 52 2% Shading Index (SRR ELE3, 0 BHIOT —#TF, F—FORH%IL 16
fHC3 D, Shading Index |21% 0 ~ 15 ZHEETHILENTEET,

AT I ALV AF 0x0123 (TR EL TOD, LU AKX 0x0124 ICE ML EOMA GO EEEZIALET, 1 T —F%&
EBXADT LAV T I AN 1 A VVARSIET R, BifeD 8 DEthHeD 8 DT, LV AKIZEZADHEDO 7 +—~v
RNREIRHZ 0, LU RBITERET DIV TYIREVI—TAV T BRT—T L DA TYIAMBEZ LB DN
T9, 2. LU AH 0x00E0 O b [ 2 : 0 ](mode) (2 0x7 % E (747 2=y " T AT —RITRE) LW RIT UL,
VAZ 0x0124 ~DOEFEZALIIERSNET,

B (< 8)12iF, glTexImagelD () TH—RIDENENOSHT —T LD i+8 FHDOT —Fa/ /Ui fizEEA
ﬁi@‘ FEIALEIL, BT LI D& 8 By MESIT A (B HITIEICOWTIET8.9.18. B/ NIUEH (-1 ~ D H

e O&E 8 By NEMA~DLEH 722 08) L, R 4% Shading R, G iX4y% Shading G. B %43 % Shading B |ZF N1
EEHEUL:%)@'C“‘TO

%3 >=8) 121, ngexImagelD( ) TR—RTAZENEFNOSRT—T LD i-8 FEHDOT —HE v - fExEx

ABET, FEZATEIL, BT I 255 ZRE LR R2/ NIGH 0 By hfF 572l 8 By MEE /NSRBI 28 4 (A 2
FEZDWTIE8.9.11. /NMEES 0 B hOFF 5721 8 By MEE/INURE A~ D2 22 B8) L, R i34 Shading R, G ik
/y% Shading G, B ik/>% Shading B IZZNENEHELIZHDTT,

V=T AT BT — T NERETHIAVUROENI, FI—a~v U RERA LRI WGERHVET, LAY

0x0100 75 0x013F £TOFRET~I R, LIUAH 0x0000 735 0x0035 FTOFEETVUR, ZOMALEIC CRRE DN

LURET R ANDAZURIE, ZNBDOAS U ROBITHUT THADY =—F 4 T BT — T VAR ET D%, I

45 [HOFI—a~  RBMETT, EROFBEIZHIL VAL LN DL DAZ~OREA~ L RNZI—a~< RELCTER

TEET, Flo, V=TI BRT =T NERETHIV U ROHLITIE, LU AK 0x0100 123 L TSA M R—T V% 0
ICRELEAI—a~v R 1 DRETT,

8.8.8. 74 RTEL P XA (0x00EO0, 0x00E1, 0x00ES, OXOOE8 ~ Ox00EF)

THTEEDTRIA=T =L (BRI dp_Fog 2@ T PRIL=7 4 — L) (ZBE DLV AZZOW T AL £,

8.8.8.1. 74 FlERTEL ¥ X2 (0x00E0, 0xO0E1)
T4 T ORI BT AL UAXEILL FO LBV TT, LIUAZ 0x00E0 DOy NI AR ELRE CHEAIIL TS
ZEIZHERB LTSN,

B 8-50. 744 HI{E&EL T X% (0x00EQ, 0X00E1) DE YKL AT+

31 25 24 | 23 16 | 15 12 1 8 7 3 2 0

0x00EQ ‘ 0x0 ‘ P

bufferlnput1 ‘ bufferlnput0 ‘0‘ ?

shadingDensitySrc
mode

31 24 | 23 16 | 15 8 7 0

Ox00E1 color (Blue) color (Green) color (Red)

EYRAT RO RNILL T OINCTRZ=T 4 — BTG L TWET, TR T, ZNZENOE Y ML EMEox;
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AW THIBBL TVET,

5 8-37. AMEF WAL=+ — LD (THTHEREL S RH)

£ Evi# ELT
dmp_Fog.mode ([ZFETDETT,
node 5 0x0 : GL,_FALSE
0x5 : GL. FOG

0x7 : GL_GAS DMP

dmp Fog.zFlip IZERETAETY,
zFlip 1 0x0 : GL_FALSE
0x1 : GL_TRUE

Db, dmp Fog.color IZRETHHEDHE 1 ~5 3 BEHRHTT,

color (Red) EOEHEY =74 — LD (0.0 ~ 1.0)%& 0 ~ 255 [ovyFLizbX

color (Green) 8 DFFF7RL 8 By MESNT AL T E T, DL IEIZ OV T

color (B]ue) [8.9.16. {?@Jd‘;ﬁfﬁ;ﬁ (O ~ 1) ﬁ’%f@%fib 8 E/F%%{/\@%*ﬁj e
SHRLTTEEN,

8.8.82. 745 BBT—TIILERTEL L X2 (0x00E6, 0XO0E8 ~ 0x00EF)
FHIZ=T4—2A dnp_Fog.sampler TIEEINAT7A7RBMO ST —T7 V1L, 128 DT —F LR D ZESHEIC
FoTRIESNET, REICHTTILVAZDOE Y NATINILL FOLS > THET,

Bl 8-51. 744 SBT—TJILERTEL S X4 (0x00E6, 0x00E8 ~ OX00EF) DEYRL AT+

31 24‘23 16 | 15 8‘7 0

0x00E6 Fog_Index

31 24 | 23 16 ‘ 15 13 12 8 ‘ 7 0
0x00E8

~ Fog Value ‘ Fog_ Difference
0x00EF

LA 0x00E6 (21X, R EBIRA T v A% Fog Index \IZRRELE T, AT v A 0 BERAIDOT —H, 127 Btk d
F—HTY,

LU A% 0x00E8 ~ 0x00EF (Zi%, glTexImagelD () CR—RITHEMT—T LD i FHOT —HE i+ 128 FHITHE
L7z A A A DY EEEZIARE T, Fog Value 12137 —4%/MEEE 11 B OB 5720 11 By bEE/ N A%
L7 li% | Fog Difference (ZIF 0l /MEH 11 By hOfFE2% 13 By MEE/MISER (ADMHEIL 2 Ofi%kE
BB %, TN ENEREL TIZEN, ENENDOEDEL T IEIZOWTIEN8.9.12. /NG 11 B hORFF72L
11 B NEE NS ~DZEHa 1 £18.9.9. /NEKHEE 11 B bR 5-2& 13 By MEE/ S ~DOZE W 2B B TLIES
U,

AT I ALV AE 0x00E6 (23R EL TH 0, 0x00E8 ~ 0x00EF DWW N DLP AR B T-EDOM A b aE
FIAHRFET, VT HNDOL VAKX ZEZAL THAEFE RIZE DL 1 DT —F 52 BZIALIT LA T I AR 1 A7 A
VREnET,

8.8.9. 75T AU A RL—aVEEEL O AR (0x0100 [EH)

TITANNE R =2 ar RED TR L=T 4 — A (4RI dmp FragOperation & T PRI ="7+—5) IZBE T 5
LI AZZOWTCHALE T,
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3DS 3DS OS5I =aTIL - F5T749H RIG BiR

8.8.9.1. IS5U AUMARL—L 3V E—FEREL P X4 (0x0100)

TIT AR —2ar OF—RREICKIETHL VAXILL T OLBYTT, ZOL PRAZDIFNHOEy MV im B
ETVUT A T DREIMTONDZLITERB L REZEN, 777 AR —a OB — R EE AR LT, T
8.8.9.6. 7L —A w7 7T 7B AHIMHER EL VAKX (0x0112 ~ 0x0115) |OREL L FE LARTIZR0ET A,

8-52. 755 AU A RL—LaVE—FREL D A4 (0x0100) DEYRLA Tk

31 25 24 ‘ 23 16 | 15 8 7 1 0

0x0100 ‘ OxOE4 ‘ ‘ .

C enable )J ( FragmentOperation )J

Y AT TP DOAFHILL FOINC TR =T 4 — AT R L TWET, TR TIE, 22008y MIER EEO X!
JRZ OV THBHL TV ET,

5 8-38. AHIEFHAL=T+—LDHIG (TST AV MARL—L 3V E—FREL T RAAR)

ATl Evh# B L

dmp_ FragOperation.mode (ZFETDETT,
0x0 : GL_FRAGOP_MODE_GI, DMP

0x1 : GL_FRAGOP_MODE_GAS_ACC DMP

0x3 : GL_FRAGOP_MODE_SHADOW DMP

FragmentOperation 2

8.8.9.2. VXK IEEIFIAREL YRS (0x0130)
AR T 7 7 B OB EIKINT AL AL FOLBY T,

8-53. VYK UBBEIF7IARTEL RS (0x0130) DEYRLAT I+

31 24 | 23 16 | 15 8 7 0

0x0130 ’ T

[
penumbraScale DR EENDFEEREEL. penumbraScale ME&7E {iE& penumbraBias DX ENEED
16 EVMEB/NE A BICEHRLI-E MMEHERE. 16 EVMEB/NMNEABICERRLI-E

% 8-39. X FOBBEIFIVABREDFHNL=_ I+ —LELSRED RIS

LPR4 Evh

ﬁll

BH

dmp FragOperation.penumbraScale D EED
RERERIGL. 16 o My Al LT

16 ELET,

THOLHITIEIZ DOV TIL8.9.2. 16 B MREY/ ML

OB ESZIRLTTZS0,

0x0130 @
Ewh[31:16]

dmp FragOperation.penumbraScale DFEEE
dmp FragOperation.penumbraBias DR EMED
0x0130 @ 16 NG R 16 &y MRE NI L TROEL &

Eyh[15:0] D
BOZERFIEITHOUNTIL8.9.2. 16 B MNEB)/ NS EK
SO BB TTEEY,

8.8.9.3. w /\WIFEREL X4 (0x004D, 0x004E, 0x006D)
W ST DR EICKINT AL U AT F DL BT,
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8-54. w/ N\ I FERTEL T R4 (0x004D, 0x004E, 0x006D) DE YL ATk

31 24‘23 16‘15 8‘7 0

0x006D ‘ .

[ wScale$t 0 DIBAIE 1.0 LIS DIBEIE 0 )J

31 24 | 23 16‘15 8‘7 0

0x004D b

|
( DUTERO 2 ENORT—LE )

31 24 | 23 16‘15 8‘7 0

0x004E ?

|
( DUYTERD 2 E~D/SATAE )

5 8-40. w NYIFPREDFHALZ I+ —LEL D READ M

LoR4 Evh EILT
0x006D @ 1 dmp_ FragOperation.wScale DEEED 0 DHE
Eyh[0:0] 3 1%, 0 LADHEIT 0 ZRELET,

IV TERED 2 fE~DAT—/HZFRELE T, REHE
0x004D @ 24 (\ZIX, dmp_FragOperation.wScale DREME
Ewh[23:0] glDepthRangef () DFRENFELET, RETIEIZ

DOWTIFEIRLET,

IV TVERED 7 [BA~DAT AMEEFRELET, REM
0x004E @ 94 |ZIX, dmp_FragOperation.wScale DREEE
Ewyh[23:0] glDepthRangef (), glPolygonOffset () DFE

DEELET, HEHFIEICOWTUIBBLES,

LUAZ 0x004D OE >R [23:0]1C1%, dmp FragOperation.wScale DF%EMEA 0 LA OH AT

dmp FragOperation.wScale O EMDFEA KL/ EEZ R ELET, dmp_FragOperation.wScale Mgk
EEN 0 DAL, glDepthRangef () THREL: zNear & zFar #ERAL C(zNear — zFar) DFEFEREZREL
T, LURKITRE T DETIE, 24 By NEB/ MRS Z LI B A L TI2E W, EDZE BT IEIC ST
8.9.1. 24 &y MEEY/ NI A~ DLW | 2 B IR TTZE,

LU RZ 0x004E OB [ 23 : 0] 121X, dmp_FragOperation.wScale DFEED 0 IS DGEIL 0 R ELE
7, dmp_FragOperation.wScale OFREMEAY 0 DIFEIE, glDepthRangef () THRELIZSIE zvear TR EL
F9, glEnable () T GL_POLYGON OFFSET FILL ZHZNILTWedGA1IE, glPolygonOffset () THELI
units ERALTGHHELEA 7 By MEZ IR L TRELET, A7 By MEIZIZ, 77 ANy 77O 74—y 16 Bk
DYANT units + 65535 DK BAE F T AN T 7D T +—<v ) 24 EvhORAT units + 16777215 OFf
BRERA AL CTEE, LYUARZERE T HEMTIL, 24 By MR NSRBI B L 726 L CLIEE W, fHDZEH
FFEIZOWTIEN8.9.1. 24 By MNREV NIUR A~ DA 2B L TTZE0 Y,

8.8.94. F)yE LT ERTEL L R4 (0x0047 ~ 0x004B)
IV T DR B ST DL DAL T LU FOLEBY T,
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3DS 3DS OS5I =aTIL - F5T749H RIG BiR

B 8-55. Y yE LT EBTEL D X R(0x0047 ~ 0x004B) DE YL AP I+

31 24 | 23 16 | 15 8 7 0
0x0047 ‘ ?
enableClippingPlane
0x0048 | 4 2|z 6 ‘ 15 o |7 0
0x004B clippingPlanel ~ clippingPlane4

B AT I DARNILL T DI TR =T+ — LIS LTOET, TR T, ENENOE Y MLk EE D%
RAZ DWW THFBBHL TOVET,

=& 8-41. AFEF WAL=+ — LD (D)YELTBREL IS RE)

Al Evh L

dmp FragOperation.enableClippingPlane |ZgXETAET

enableClippingPlane 1 0x0 : GL_FALSE

0x1 : GL_TRUE

dmp FragOperation.clippingPlane ([CRRETAHEDE 1 ~5
clippingPlanel 4 BROENENE, 50X 24 By NZE NI BUCE LB T
~ 24
clippingPlane4 1@®E@ﬁ¥£ézob\ﬂﬂ8.9.l. 24 B MRV N A~ DL 2 B

HRL TSN,

8.8.95. FILI7TAMEREL X2 (0x0104)
TNAT 7T ANDREIKIST AL P AZZLL T D LB T,

EJ 8-56. ZILIDPTARREL XA (0x0104) DE YKL AT+

31 24 | 23 16 | 15 8 7 6 4 0

0x0104 alphaRefValue ?

alphaTestFunc jJ (enableAIphaTest)

EY AT TMAOAHNTILL FOINCTHI =T 4 — ARIEL TOET, TR TR, ZhEhor y MR Emoxt
JBIZOWTHBAL TOET,

| 8-42. AREF WA= TH—LDOFIG(FILIFPTAMNEEL D RA)

ATl Evih# B L]

dmp_ FragOperation.enableAlphaTest IZFET AT,
enableAlphaTest 1 0x0 : GL. FALSE
0x1 : GL_TRUE

dmp FragOperation.alphaTestFunc IR ETHETT,
0x0 : GL. NEVER

0x1 : GL” ALWAYS

0x2 : GL” EQUAL

alphaTestFunc 3 0x3 : GL  NOTEQUAL

0x4 : GL” LESS

0x5 : GL. LEQUAL

0x6 : GL” GREATER

0x7 : GL. GEQUAL
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3DS

3DS A4S SIS R=aTI - FS5T7499 A iR

alphaRefValue

dm

FragOperation.alphaRefValue (ZiZE T HE (0.0 ~
1.0)% 0 ~ 255 IC~y T LIcEEDORF 7L 8 By MEEITAHL 72T

TEDEH TN HOWTIL8.9.16. FFEN/INEUEE (0 ~ 1) D721
8 B NESA~DOLEH | 2SR TSN,

8.8.9.6. 7L—L/I\WIF7ILRFIHEREL A4S (0x0112 ~ 0x0115)
TL—Db Ry 77T TR AORIHE BN G T DLV AZILL T OEEBDTT, ZNHDLTVAZ L, W OO BIEOFER
HLRFHRI =T+ — LDOBREME F AT 7L X0, - TERELARATIZARLRVEARHIET,

8-57. IL—L\YIFPTHEAFEHEEL P XS (0x0112 ~ 0x0115) DEYRLATFT I+

31 24 | 23 16 ‘ 15 8 ‘ 7 3 0
0x0112 ‘ .

31 24 | 23 16 | 15 8 ‘ 7 3 0
0x0113 .

31 24 | 23 16 | 15 8 ‘ 7 1 0

‘ °
0x0114
depthRead

31 24 | 23 16 | 15 8 ‘ 7 1 0

0x0115 ‘ °

depthWrite

5 8-43. JL—L/N\YIFPFHOEAHEHBRED FHIL=Ir—LEL D READ M T

LORE

Evk#

B3

colorRead
0x0112 @D
Eyh[3:0]

T =77 DY —RINUEIREA T 0x0F Zg% EL, NER
LEIT 0 2R ELET,
UTFOWT IO ORMCEET D56 H7— 077DV —RHR
WFREIRVET,
® Pfj=74—L, dmp FragOperation.mode (T
GL_FRAGOP_MODE_GL_DMP LIS DIERFRESILTD,
® glColorMask () (2&V. 1 DL LD MPNEXALFF ]
I2725THY, 7D glEnable () (Z&>T GL_BLEND 7%
BINZ72o D, EBIZ, TV REHIZ DST BT —% 2R
THTVURT 7 H—) glBlendFunc () F72id
glBlendFuncSeparate () TEIRIN TN,
® glColorMask () (28D, 1 DLL EDR Sy A EZIAAGFA]
(272> TEY, 7D glEnable () IZE->T
GL_COLOR_LOGIC_OP BAAMNI/2>TD, EHIZ, DST
BT —% BRI HImBEEAN glLlogicop () CEIREINT
W5,
® glColorMask () &V, 1 DL LD BEZALFFF]
2725 THRY, 0 1 DL LD BEZIALEE LT85
Tu5,
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3DS

3DS A4S SIS R=aTI - FS5T7499 A iR

colorWrite

0x0113 D
Eyh[3:0]

7v7~/\/770>74m>44¥7‘£% i 0x0F &% EL, AR
WAL 0 3R ELET,

UTFOVFIDOEIHABT DB, DT/ 3T 7OTA
WELIRDET,
® PfjL=74—L, dmp FragOperation.mode T
GL_FRAGOP_MODE_GL_DMP LIAFDEASERES T,
® glColorMask () (Z&D, 1 DLL LDy HEZALFF Al
(272> TWND,

depthRead

0x0114
Eyh[1:0]

%“77/*‘\)770)U~F‘73%"‘~£f£b%é.\c:&ih‘yb [1:171C1 &%
/EL/ AT YNy T 7D — %ﬁif\%f{%/ﬁ\b:lit vh[0:0]
21 ZRELET, ARG AT 0 Z3ELET,

TFOWTNODOEMIEE TGS, T 7T ANy 7 7DY—K
ML ET,

® =7 4—L, dmp FragOperation.mode IT
GL_FRAGOP_MODE_GAS ACC_DMP MREII T D,

® 7KL =74—L, dmp FragOperation.mode T
GL_FRAGOP_MODE GL_DMP WFXEIITIY, 72D
glEnable () 124V GL _DEPTH TEST WSE RN, 722
ngepthMask() IZ GL_TRUE DR ESNTND,

® 7KL =74—L, dmp FragOperation.mode T
GL_FRAGOP_MODE GL_DMP WFXEIITIY, 72D
glEnable () |ZXY GL_DEPTH TEST 2SH%h, 73D
glColorMask() 120 1 DL EORS DNEZALIFAIZ
o TND,

LT OV DORIFIEET DH 8 AT LSy T 7D
V=R ELRDET,

® =7 4—L, dmp FragOperation.mode |T
GL_FRAGOP MODE GAS ACC DMP MEXEIIL TS,

® 7KL =74—L, dmp_FragOperation.mode (T
GL_FRAGOP_MODE_GL_DMP WFREIITIY, 7>
glEnable ( _J:D GL_STENCIL TEST BE%h, 73D
ngtencilMask 20 LIAADIERERESIL TN,

® 7fjL=74—L, dmp_FragOperation.mode (T
GL_FRAGOP_MODE_GL_DMP WFXEIITIY, 7>
glEnable () IZ&V GL_STENCIL TEST BHZh, 72D
glColorMask() 12E0 1 DB EORS DNEXALEFATIZ
o TND,
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3DS

3DS OS5I =aTIL - F5T749H RIG BiR

depthWrite
0x0115 @
Eyh[1:0]

T T AN T 7 DIANNBBERIGAIIIE YR [1: 11121 25%
EL/ 747‘///1//\/770)7/“*ﬁ>‘ \%foﬁfa/\ e [0:0]
W1 ERELET, AEREAIT 0 2R ELET,

%TUD%#F%‘J?E?”:@‘%/&\ T T AN T 7OTAMPRLELIDE

® =7 4—L, dmp FragOperation.mode |T
GL_FRAGOP_MODE_GL_DMP iREIITIY, 72D
glEnable () IZ&V GL_DEPTH TEST D3 %h, 72D
glDepthMask () IZ GL_TRUE DFXEII TV VD,
LR ORMETG T2 56 ATy T 7 DOTADBBLELTRY
E35 8
® =7 4—LA dmp FragOperation.mode IT
GL_FRAGOP_MODE_GL_DMP M EIINTIY, 7>
glEnable () 124V GL_STENCIL TEST SH%h, 72D
ngtencilMask 20 UAOMEMNRESIN TS,

BT =R T 7 T T AR T 7 AT U N T 7 D) —RBLOTADOFEDOMAEDEO TN, N—RT=T TV
RPN TRV A B DENRHYET, TR SN TRV DY TRESNTZHE DOEEIIRE T, VR—
FENTWBHAEDEICOWTUEL FRROEFEEBRLTIEEN,

& 8-44. N—Fz7THR—IrShTLWSHlAEHE
colorRead colorWrite depthRead depthWrite N—FEHT7 DY HR—
0 0 0 0 X
0 LISt 0 0 0 X
0 0 LIk 0 0 O
0 LIStk 0 LAstk 0 0 O
0 0 0 LAst 0 X
0 LIgk 0 0 LIst 0 X
0 0 LIk 0 LAsk 0 O
0 LISk 0 LISt 0 LISk 0 O
0 0 0 0 LISk X
0 LIS+ 0 0 0 Lsh X
0 0 LIk 0 0 LIsk X
0 LISk 0 LISt 0 0 List X
0 0 0 LISk 0 LISt O
0 LISk 0 0 LAst 0 LISk X
0 0 LIk 0 LAsk 0 LISk O
0 LISk 0 LISt 0 LISk 0 LISt O
LEROLVAZT 0 BRESILTODHE . G T2y 7 7 ~DAEVT 7 EANIHISN D Z LR/ T+ —~  ADIA

FIZRNRHOES, £ DT, 72&6“\<J”L’50)l/“/‘75ﬂl 0 ZRETDIENEENET R N—RU=7THR—-ISh
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3DS 3DS A4S SIS R=aTI - FS5T7499 A iR

TWBAE DR TRTIUR DR NI EITEENLIETT, T, N T 7DOTANREAET BT T77 A ML O ETH
BT OSTIANT T R d 7 USRIy 7 7~ DEZIALIMTONT, Ny 77OV —RNFEATIHRETH
BTN T =R T 7 2% 4 7 I LA A HENAEN R EERVET,

T =N\ T 7 DY —RT 7B AEF T ITRIE T HIENTELDIL

En=—2

® 7)1 =74—L, dmp FragOperation.mode |Z GL_FRAGOP MODE GL_DMP 3iRESILTVD,
® 1T =< AIBFEL VAL (0x0107) DBk [11 : 8 ] 25 0x0 F72i% 0xF IZHRESH TN D,

ERRORMAE T TWIZL 22, FRROFMFOWT LT HETT,

O TLUT 4TI (LY AH 0x0100 DE R [8: 8143 1) T, sreRGB & srcAlpha D% 7E (L A% 0x0101 DOy
FL19:16 ][ 27 : 24 DT AT 4 R—ar BT —2MELLAR N (0x4, 0x5, 0x8, 0x9, 0xE LISL), 23D, dstRGB
L dstAlpha OFRE (L PAZ 0x0101 D>k [23:20 1, [ 31 : 28 1) 2% 0x0(GL_ZERO),

® FHFEHE SR (LY AZ 0x0100 DE YR [8: 8] 2% 0) T, LI AZ 0x0102 @ opcode DFREMNT AT AR —as
H5—ZBEL LN (0x0, 0x3, 0x4, 0x5 DVFHA),

HF— T 7 DIANT VB AZA A TR ETHIENTELDIL, T2+ X THE-THE T,

En=—g

® =7 4—., dmp FragOperation.mode |Z GL _FRAGOP MODE GL_DMP 3gRESIALTD,
@ 17— AU TELVAK (0x0107) DE R [ 11 : 81 2% 0x0 IZERESAL TS,

T T AN T 7 DV—RT I v RAEA 7 IR ETDHIENTEDHDIX

A==

® PH)=74—2A dmp FragOperation.mode |Z GL_FRAGOP MODE_GL DMP i EZAL TV D,
® T /AT AR, bLUITA R T THIBITECT T ANy 77 DA L LR,

RO STl FROAEETHA T,

® [f)2=74—A dmp FragOperation.mode |Z GL_ FRAGOP MODE_SHADOW DMP ASFXESI T D,

F P 2R T 7 DIANT Y A% T T ITRETHIENTEXHDIL., FieDEEO W Em- 54 T,

® T AT AN TYAK 0x0107 DB [0 : 0 1) A3HER) (0x0) IZFR ESAL TNV,
® T ANy Ty DRAF LT RIE (LUAK 0x0107 OBk [12 112 1) A3 GL_FALSE (0x0) IZRR ES AL TV,
® V=74 —2A dmp FragOperation.mode |2 GL_FRAGOP MODE_GL DMP PISMRFREIIL TV VD,

AT UV NN T 7 DYV—=RT T RREF 7R ETHIENTEDLDIL
® TH)2=74—2A dmp FragOperation.mode |Z GL_FRAGOP MODE SHADOW DMP MWFXEIIL TV D,

FRLOSMAEN T ), A==+ —2 dmp FragOperation.mode {Z GL FRAGOP MODE GL DMP Z3g%JESAL
TWADEEIZ, FREOFREOWT a7 HE T,

® X7 LT AN (LU AL 0x0105 DE N [0 : 0 ]) 23 M%) (0x0) IR ESALTUNA,

® 27UV T AN P AL 0x0105 DE R [0 : 0 D) 23A %) (0x1) Tho T T EEITAT iy 7 7 DfE b
Ll

@ AT VT ANDAF L (LY AR 0x0105 DO [31 124 1) 28 0x00 (ZRESHL TS,

AT UV NN T DIANT VB AGF TR ETHIENTELDIL, TR DO NT N ET - THE T,

@ X7 LT AN UAK 0x0105 DE R [0 : 0 1) 23] (0x0) IZER ESAL TS,
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3DS

3DS OS5I =aTIL - F5T749H RIG BiR

O AT UL ILT AR ATERE (LY AH 0x0105 OB [15 : 8 1) 23 0x00 I[ZFRESHTND,
zpass (L AH 0x0106 O [2:01.[6:4]1,[10:8]) 2%, 77T GL_KEEP

@ AT )VT ARD fail, zfail

(0x0) IZRRESAL TN D,

® =7 4—.A dmp FragOperation.mode |Z GL FRAGOP MODE GL DMP LIADEREIIL TS,

8.8.10. Ea1—FR—FREL X4 (0x0041 ~ 0x0044, 0x0068)

glViewport () TITHONDE 2—R—bDREICKHIETHL VA ILL FOEBY T, TNHDL VRS ZRIELIZEE
X, 18.8.16. W —T ARKEL VAKX (0x0065 ~ 0x0067) | H O CEELART IS WA BB ET,

B 8-58. EA—7R—IE&TEL P X4 (0x0041 ~ 0x0044, 0x0068) DE YL ATk

31

24 | 23

16‘15 8‘7 0

0x0041

VIEWPORT_WIDTH

31

24 | 23

16‘15 8‘7 0

0x0042

VIEWPORT_WIDTH_INV

31

24 | 23

16‘15 8‘7 0

0x0043

VIEWPORT_HEIGHT

31

24’23

16‘15 8‘7 0

0x0044

VIEWPORT _HEIGHT_INV

31 25

24’23

16‘15 9 8‘7 0

0x0068 ]

VIEWPORT_Y ‘ ‘ VIEWPORT X

Y AT TR OARNILL T DI 2 —R—rDOREICKISL TOET, TRTII, ENENOE Y MIERREM D XS

RAZDOWTHIEB L TVET,

& 8-45. BARIERE D ¥ (B 1a—R—FREL P XE)

A1) Evk# S8
7{;%;1?; rDIE% 2 THERELIZAE A 24 By MEBI/ NS S S 2L
VIEWPORTWIDTH 2 (B IHS I ANTIE8.9.1. 24 By MR NS~ DR 55
HRLTLIEE,
3 %tg—f N;@mmﬂ?ﬁlﬁ@fg&@ 31 B MBI NS BT L
- 1y ~VT -l
VIEWPORT-WIDTHINY 2 | BRI SV TI8.9.3. 31 Ey NEBY M B~ OB 5B
BRLTLTEEN,
Ea—R—hDEES% 2 TRELERE 24 ©y N2/ NS
VIEWPORT_HEIGHT 24 LT, _
- EOZEHITIEIDONTIL8.9.1. 24 By NZEN/ NS S~ DT | % 5
HRLCLTZENY,
2L ?%Z_T_Lgﬁéf%ﬁﬁff% 31 By MR E/ MR
z 1Y ~V7 -
VIEWPORT HEIGHT.INV 32 DL %ﬁ&ﬁ/ﬁ ZOWTIEI8.9.3. 31 By MREE NS B~ DL 5
HBLiZan
VIEWPORT _X 10 B o —R—hDE S (x JEIE) #FDFEFHELET,
VIEWPORT_Y 10 Ea—R—rDOh s (y JEFE) 2L DEERELET,
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3DS 3DS 7O5 S35 R=aTIV - F 57499 Rk AR
88.11. TTATAIMREL P X2 (0x0107, 0x0126)
T T AT ANDEEINKHIET DLV AFILL T O LB TT, TNHDL VAFERELI-EEIE, [8.8.9.6. 7L —L/ 77
T BARIER EL VAKX (0x0112 ~ 0x0115) | HOFECEE LT NIERE2WEAERHDET,
8-59. TFRATAMKEL P RA(0x0107) DEYRL AT I+
31 24 | 23 16 ’ 15 12 11 10 9 8 7 6 0
0x0107 ‘ ? ‘ ® ‘ ® ‘ ® ‘ ® ‘ func ‘ ‘ ®
fog (" onable  }———
( alpha )— 4( red )
blue 0 € green
31 25 24 | 28 16‘15 8‘7 0
0x0126 | func2 deltaZ
EYRAT IR OLBNILL T OINCT TATANDBREICHIEL TOET, TRTIE, T2 nory MR Emoxt
JEZDOWTHFAL TOVET, RIPIZRWA RN AFDHORE CHEHATIEYRNTT,
+ 8-46. RRILBREDOMIE (TTRTAMNEEL D RS)
2|l Evh# EREA
glEnable / glDisable \Z GL_DEPTH TEST #JEL CEHELIZ, 7
enable ! TATANDE RN iR ELET,
0x0 : 7 7 AT ANMEL
0x1 : T 7 AT ANVER)
glDepthFunc () TEELZ, T TAT A L HIEDFRE T,
0x0 : GL NEVER
0x1 : GL” ALWAYS
0x2 : GL” EQUAL
func 3 0x3 : G NOTEQUAL
0x4 : GL' LESS
0x5 : GL. LEQUAL
0x6 : GL GREATER
0x7 : GL_GEQUAL
glDepthMask () TEELZ, T TANRNY T 7 ~DVAF TR ET
flag 1 OXB : GL FALSE
0x1 : GL_ TRUE
glDepthFunc () TEHELTZ, 777\721\0)13|:$xj7/£0) RETT, 2
2L, COBGEIBHE DT 7 AT ANIIH B WAL ZV T O
B AR ]/ S AN d VT % AT D2 DRI 2 2T,
func2 2 0x0 : GL. NEVER
0x1 : GL ALWAYS
0x2 : GL__ GREATER 7213 GL_GEQUAL
0x3 : EFtLisk
88.12. MEBRELTILUTAUITREL D ZXA(0x0100 ~ 0x0103)
?A@?ﬁfé-kfuy—?4yﬁ® WRHET AL UAZILL FOEBYTT, ZNHOL VA EHELIZEX1E, 18.8.9.6. 7
— T 7T 7 AR ”@/ TAH(0x0112 ~ 0x0115) | HHFETE B LT IUR RS2 WEE R HVET,
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3DS 3DS FOY S35 X=aTI - 57490 Rt R
B 8-60. MIEREFLILUTAUTREL D ZX2(0x0100 ~ 0x0103) DEYRLAT Ik
31 25 24 ’ 23 16 | 15 7 1 0
0x0100 | 0xOE4 ‘ * ] .
enable )J ( FragmentOperation )J
31 28 27 24 | 23 20 19 16 | 15 7 2 0
0x0101 dstAlpha srcAlpha dstRGB srcRGB ‘ modeAlpha ‘modeRGB
31 24 | 23 16 | 15 8 7 3 0
0x0102 ‘ opcode
31 24 | 23 16 | 15 8 7 0
0x0103 alpha blue green red
EY AT IO BHILL FOINHEEAEL T LT 4 T OB BRI L TWET, TRTIE, FNENDOE Y ML

EREMBDORIRZ DN THIAL T ET,

% 8-47. ARIEREOX G GREBBEBHELILUTAVTRELDAAR)

AT

Evh#

Bl

enable

glEnable () / glDisable () |Z GL BLEND %72(% GL LOGIC OP
%YEL@TELZL_F% umfifﬁ%?i% v T Tl %%ﬁﬁ?@
2o TCWVANERELET, BTN _uménﬂ\é A P
BIAMBIESAL, WA DN ESN TG EIET l//7‘4'/7 DI
JeshET,

0x0 : AR BRI AN 2D

0x1 : TV T AT AR

srcRGB
dstRGB
srcAlpha
dstAlpha

glBlendFunc (). nglendFuncSeparate () TEFEL-, V—RAE
FURT 4 F— a0 D EIMEI DR E T,

TV T A TR ChDHEE . sreRGB & sreAlpha (2]
dstRGB & dstAlpha (Z1% 0x0 #52 ELET,

TV T AT RN THLSE T T OfE

X 0x1 %,

ERELET,

0x0 :
0x1 :
0x2 :
0x3 :
0x4 :
0x5 :
0x6 :
0x7 :
0x8 :
0x9 :
0xA :
0xB :
0xC :
0xD :
OxE :

GL_ZERO

GL_ONE

GL_SRC_COLOR

GL_ONE_MINUS SRC COLOR
GL_DST_COLOR

GL_ONE_MINUS DST COLOR
GL_SRC_ALPHA

GL_ONE_MINUS SRC ALPHA

GL _DST ALPHA™

GL_ONE_MINUS DST ALPHA
GL_CONSTANT COLOR
GL_ONE_MINUS CONSTANT COLOR
GL_CONSTANT ALPHA
GL_ONE_MINUS CONSTANT ALPHA
GL_SRC_ALPHA SATURATE

modeRGB
modeAlpha

0x0
0x1
0x2

nglenquuatlon ()«

T LT AL T DRHER
7V/74/7ﬁﬂﬁﬁ1%é%én0ﬂm% RELET,
TV T A T BRI THLHY
: GL_FUNC_ADD

: GL FUNC SUBTRACT
: GL FUNC REVERSE SUBTRACT
0x3 :
0x4 :

lBlenquuatlonSeparate () TEWHL
RETT,

BIIU T OMEEARELET,

GL_MIN
GL_MAX

EREHRA M
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3DS 3DS A4S SIS R=aTI - FS5T7499 A iR
o, glBlendColor () TRELIZEE AT — DR, . &, TV
red Tr DR T,
green EDREE (0.0 ~ 1.0) % 0 ~ 255 |2y LI-EXDF 572 8
blue =5 /W‘%& CEWLTAE T, ﬁﬁ DEEHIFEIZ OV TIL8.9.16. FB/I
alpha B (0 ~ 1) E72L 8 By MEK~DEH | 2B IR TLIES
v,
glLogicOp () TEFE L, fEEROME FIEOHRETT,
0x0 : GL__CLEAR
0x1 : GL AND
0x2 : GL. AND REVERSE
0x3 : GL COPY
0x4 : GL__SET
0x5 : GL_COPY_INVERTED
0x6 : GL_NOOP
opcode 0x7 : GL_INVERT
0x8 : GL_NAND
0x9 : GL_OR
0xA : GL_NOR
0xB : GL__XOR
0xC : GL_EQUIV
0xD : GL_AND_INVERTED
0xE : GL_OR_REVERSE
0xF : GL_OR_INVERTED
B E NGNS TWAEA T, LY AH 0x0101 DFRTE (sreXXX, dstXXX., modeXXX) T ER SN ET,
8.8.13. 7—)—FTFRATFARREL P X4 (0x0061 ~ 0x0063, 0x006A, 0x0118)
T =Y —=F T AT ANDHENHIGT DLV AAILL T OEBY T, ZNHDL VAR ELI-EXIE, 18.8.9.6. 7L — LA
Ny T 7T I AR EL VA% (0x0112 ~ 0x0115) 1 £18.8.11. F /AT ARREL P AZ (0x0107, 0x0126) | & Hf T
ELRTIUIRERWGARHDET,
B 8-61. 7—)—T T AT AMREL X4 (0x0061 ~ 0x0063, 0x006A, 0x0118) DE YL ATk
31 24 | 23 16 | 15 8 7 1 0
0x0061 ‘ .
31 24 | 23 16 | 15 8 7
0x0062 ‘ ’
C EnableEarlyDepthTest0 )J
31 24 | 23 16 ‘ 15 8 ‘ 7 0
0x0063 ‘ )
31 24 | 23 16 ‘ 15 8 ‘ 7 0
0x006A ClearEarlyDepthValue
31 24 | 23 16 ‘ 15 8 ‘ 7 0
0x0118 ‘ )
( EnableEarlyDepthTest1
Y AT TN OLABNILL FOINIREEF LT LT A T OB EICKIEL TOET, TERTIE, TNEhoe v ML
B EMORHSIZ OV THHB L TVET,
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3DS OS5I =aTIL - F5T749H RIG BiR

% 8-48. BRIEREDH G (F—)—T TRATAMEEL P RS)

BETHREH Evh# S
glEnable () / glDisable () |Z GL EARLY DEPTH TEST DMP
EnableEarlyDepthTest0 1 %ﬂﬁ“b“(ﬁﬁbt T =V —=F T AT ANDE R B a i ELE T,
EnableEarlyDepthTest1 1 0x0 : 7—U—F 7 AT AR M
0x1 : T—U—F 7 AT ANBEL
glEarlyDepthFuncDMP () D53 func THREL, LB HFIEDOR
ETT,
EarlyDepthFunc 2 0x0 : GL_GEQUAL
0x1 : GL_GREATOR
0x2 : GL LEQUAL
0x3 : GL_LESS
. glClear () |2 GL EARLY DEPTH BUFFER BIT DMP &5 ied|4L
ClearFarlyDepthBit ! BWLT, 7—U—F T ANRGT 7 &2 T7 T HERIC 0x1 R ELET,
ClearBarlyDepthValue o4 glClearFarlyDepthDMP () D54 depth THELIZ, 7—)—7F

T AN T DIVTETT, %I%l WCETEEDEFLRELET,

8.8.14. ATV IVTARMREL X4 (0x0105, 0x0106)

AT NVT AND B ENCK T DL P AZILL T OLRBY T, ZNHDL VAX R ELT-LEIE, [8.8.9.6. 7L — L3y

77T 7 AR

LEL U AF (0x0112 ~ 0x0115) | bR CAE T LA IUT RS2 WA N HE,

8-62. ATV U ILTAMREL T X4 (0x0105, 0x0106) DEYRL A7 Ik
31 24 | 23 16 | 15 8 7 6 4 0
0x0105 mask ref fb_mask ‘ func ‘ ‘ .
31 24 ’ 23 16 ‘ 15 10 8 7 6 4 2 0
0x0106 ‘ zpass ‘ zfail ‘ ‘ fail

EY AT I OLABHILL FOINCAT L VAT ANDREICHIEL TOET, FTRTIT, TNTNOE Y ML EE
DR DN THIBAL COET,

= 8-49. ARIERED M (R T

UVIITAMREL D RS)

EA: 1] Evk# L
glEnable () / glDisable () I GL_STENCIL_TEST EPELCER
enablo ) | ZT.///I/TNNODﬁ;dJ i35t ﬂibiﬁ‘
0x0 : AT L3 LT ARHIMES)
0x1 : AT LT A AE R
b mask 8 glStencilMask () @‘3[3& mask CIRELIZ, AT YWy T 70
- T AXUTETT, BIEICIETED FAL 8 By AR ELET,
glStencilFunc () DB func TEW LIz, B HIEORETT,
0x0 : GL_NEVER
0xl : GL_ALWAYS
0x2 : GL_EQUAL
func 3 0x3 : GL. NOTEQUAL

0x4 : GL_LESS
0x5 : GL_LEQUAL
0x6 : GL_GREATER
0x7 : GL_GEQUAL
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3DS 3DS FOY S35 X=aTI - 57490 Rt R
rof 8 1StencilFunc () DB ref TRELZ AT VT AND S
[ENQwRNCIE - {E?“Tﬁ%@ii%:mnabi%
mask 8 glstencilFunc() )y DB mask THRELZ, ATV VT ARD <A
FUUETT, I EICE T EZOEFERELET,
glStencilOop () DBI¥k fail TEBRLIZ, ATV IVIIVTANCTI TS
ARINTERIESNZBED AT o Ry 77 DIEBERNKDOHRETT,
0x0 : GL_KEEP
0x1 : GL” ZERO
fail 3 0x2 : GL_REPLACE
0x3 : GL INCR
0x4 : GL_DECR
0x5 : GL_ INVERT
0x6 : GL_INCR_WRAP
0x7 : GL_DECR_WRAP
glStencilOp () DB zrail TEELIZ, ?‘7(:2?2]\'(777)‘/
zfail 3 FFEHSNZBRD AT LNy T7 7 DIEENF DR IE TT, % BN
I fail ERCTT,
glStencilop () DB zpass TEE LTZ, T TATANCTITT A
Zpass 3 RSB L= D AT U NNy 7 7 DIEENFEDOFRE TY, X EEIL
fail Z[EIC T,
8.8.15. AT RTEL T X7 (0x0040)
TN DR BN I T DAL AZILL FOEBY T,
B 8-63. hJJE&EL R4 (0x0040) DEYRL ATk
31 24‘23 16‘15 8‘7 1 0
0x0040 ‘ hd
AT TN OLFNILL T DOINZAT U VT ARNDFREICHHEL TWET, TR T, ZNEN0Ey ML EM
DRIFIZHDNWTHIBAL TNET,
& 8-50. BARHIEREDHIE (AU THRELDRS)
e Evh# EREA
ngisable (GL CULL FACE) (Z&oTHIL T RNEM /2> TS
Al 0x0 AR ELET
glEnable(GL CULL_FACE W&o TV T BRI 2> TODY
B, glCullFace ( ) & glFrontFace () I[ZIELBIEOMAE D
Culling 2 Jd‘“C m@‘éﬁ%U\T@i? ’Tﬂﬁéﬂ‘if
glCullFace () #% GL FRONT 72> glFrontFace () 2% GL CW, ¥
72i¥ glCullFace () A% GL_BACK 7> glFrontFace () A%
GL cCW 72513 0x2 ZRELET,
EERUSAOBAIE 0x] ZRRELET,
8.8.16. VY —TAFREL P A4S (0x0065 ~ 0x0067)
VP =T ANDREIHIE T HL VAT FOLBY T,
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3DS

3DS A4S SIS R=aTI - FS5T7499 A iR

8-64. P —TAMEEL X% (0x0065 ~ 0x0067) DEYRL ATk

31 24 | 23 16 ‘ 15 8 ‘ 7 1 0
0x0065 ] .

31 25 24 ‘ 23 16 | 15 9 8 ‘ 7 0
0x0066 ‘ y ‘ X

31 25 24 ‘ 23 16 15 9 8 ‘ 7 0
0x0067 ‘ height ‘ width

EY AT RO BNILL T DI —T ARDORBREIZH I L TWET, FETIE, TN oey MR e moxf
ROV THIEB L TET,

& 8-51. MILHMEDHE (VY —TRAMRELVRS)

ATl

Evk#

B3

enable

glEnable () / glDisable () |2 GL SCISSOR TEST %L CEH
L, =T ANOHE L) - MO ETT, B

0x0 : T Y —TF AR L)

0x3 : P —T ANREZ)

10

glScissor () D5 x THRELZ, UV —Ry 7 ADhASEFE (x 5
m) TY,

=T AN THOY AT 0 ZRRELET,

=T ARG THIHAITEIR x DEFOFEERTELET A, x
DAL RDHT— 307 7OELL E72BIE (L DB T — 30T 7D
I8 - 1) 2, x WEDOMERLIE 0 2R ELET,

10

glScissor () D5lE y THRELEZ, VW —Ry I ADME R ERE (v 77
i\) T,

W —F AN THHG AL 0 R TELET,
:/‘Hi**?Xl*ﬁ§7ﬁ§jJ“C“Z5>éf/§'7é\li§|§5ly@{\[ﬁ%@ii%éﬁﬁbi@“ﬁ\y
AV bDRT =307 7 DEGELL EROIE (I hDAT =0T 70
BE - DA, y BNAOMARLIE 0 ZRELET,

width

10

glScissor () DI wideh THRELRL, P —Ry 7 ADMETY,
‘:\/"ji”“%zl\ﬁﬁ@]f“&)éi}%é\@i (HL 2 "DHF—39T77OlE - 1) %
RELET,

=T ANRERN THLG AL (s + widen— 1) OFFRREREBREL
ETD, FHRRRAIL L hDHT— 307 7 DIFLL EARBIE (L~
HZ—r3y77 Ol - 1) 23, FHRAERPAOERLIT 0 ZRGELET,

height

10

glScissor () DBl reight THRELZ. ¥ — Ry 7 ADEST

LT ANNER THEH AL (L MDOBT— Ry T 7 ORS - D
RELET,

P —F RSN CHBE AL (y+ height - ) DR BT E

LET0, BRIV OB T — o7 7O SELERBIE (I
;L@yﬁ—ﬂwm%‘é — DA, FR RS ADERDIE 0 2 ELE

8.8.17. h5—RIZREL P X42(0x0107)

glColorMask () TITONDAHT—~ AT IE
1%, 18.8.9.6. 7L —AL w777 7 ZHIHHER E

i‘g_o

IR T DL P AKILL F O LR TT, ZNHDL VAR ZFRE LT L&
L2 4 (050112 ~ 0x0115) |H B TEE LTI RBR WS HY
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3DS 3DS FOY S35 X=aTI - 57490 Rt R
8-65. H5—TRAVREL U AE(0x0107) DEYRL AT Ik
31 24 | 23 16 ‘ 15 12 11 10 9 8 7 6 4 0
0x0107 ] . ‘ ° ‘ ° ‘ ° ‘ ° ] Fine ] ] P
flag W
< alpha )— 4( red )
(b ) {_geen )
EY AT IR DL RNILL FOINIHT—< A7 DB EIFHEL TWET, FRTIE, N0ty ME L EMO%)
IOV THIBIL TWOVET, RIPIZARWA R, 18.8.11. T 7 AT ARHKEL T AH (0x0107, 0x0126) | THEH 42>
‘(\‘ﬁq!}
# 8-52. RRILBREDRIG (HF—IRIBRELDRY)
EA: || vk B L
glColorMask () DB red THRELZ, BT —~ AT DIREIT D%
ETY,
red 1
0x0 : GI, FALSE
0x1 : GI__TRUE
glColorMask () DFIH green THELI, BT —~ AT DRI T D
green 1 BT,
0x0 : GL FALSE
0x1 : GL_TRUE
glColorMask () DHIEE blue THRELZ, BT7—~ATDEFERITD
blue 1 ﬁxﬂ:_.fﬁ—o
0x0 : GL FALSE
0x1 : GL_TRUE
glColorMask () D5 alpha TIRELIZ, WTFG—<AIDT NI 7
AT OFEETT,
alpha 1
0x0 : GL FALSE
0x1 : GL_ TRUE
8.8.18. 7AVII7+—TYMEEL P X4 (0x011B)
Ty 77—y OFREIIHET ALV AZILL T OLBYTT,
% 8-53. IOV 74 —IYMNREEL R ADF I
BETHEH LORAE B L
0x011B @
2P | 0x0 : GL_RENDER BLOCK8 MODE_DMP
glRenderBlockModeDMP () Ej/] O | oxr - GL RENDER BLOCK32 MODE_DMP
8.8.19. H41E API [ZB§ T 3L X4 (0x0227 ~ 0x022A [EHV)
glDrawElements () & glDrawArrays () OFFOHL TEAT— DR T =g BN Thhdizd, £ A7 —MIE
T DL UAINDL VAR EaA~ U RINERSINE T, ZNHOBE TiE, ST —ra il AEmsSnsa~r REsk
W26 FEERZE OB DI BV AZEENHVET,
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3DS 3DS OS5I =aTIL - F5T749H RIG BiR

88.19.1. THR/N\VI7%FERTHBEDHRTE
THAA Y7 72 AU CEIA 1T858 L FOL P AXCR L TR ERITVET, I~ RO ENEFIC OV COW e
WA Ao RIS E B dh o~ R LY BT E E S QORI R0 £ A,

8-66. MEICTER/\WI7EHEALE-BEDRELCAEDEYRLLT IR

31 27 24 ‘ 23 16 ‘ 15 8 ‘ 7 0

0x0227 | ¢ ‘ ‘ INDEX_ARRAY_OFFSET
INDEX_ARRAY_TYPE

31 24 ‘ 23 16 | 15 8 7 0
0x0228 VERTEX_NUM

31 24 | 23 16 | 15 9 8 7 1 0
0x0229 | @ ‘ ‘ 0 ‘ . | .

USE_SUBDIVISION CDRAW,TRIANGLES1 )J CUSE_GEOM_SHADER)—‘

31 24 ‘ 23 16 ‘ 15 8 ‘ 7 0
0x022A FIRST_OFFSET

31 24 ’ 23 16 ‘ 15 8 ‘ 7 0
0x022E KICK_COMMAND!

31 24 ‘ 23 16 ‘ 15 8 ‘ 7 0
0x022F KICK_COMMAND2

31 24 ‘ 23 16 ‘ 15 8 ‘ 7 0
0x0231 CLEAR POST VTX

31 24 | 23 16 | 15 8 7 0
0x0245 0x00 ] .

DRAW_START

31 24 | 23 16 | 15 8 7 0

0x0253 ‘ . ‘ ’
DRAW TRIANGLES? CALL DRAWARRAYS

31 24 | 23 16 ‘ 15 9 8 7 0

0x025E DUMMY_CMD ‘ .
DRAW_ MODE

31 24 | 23 16 ‘ 15 8 ‘ 7 0

0x025F 0x00000000 ‘ .

RESET_VTX_INFO

AT T MDA FHILL T OENCENENORREITH L TVET,
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3DS

3DS A4S SIS R=aTI - FS5T7499 A iR

& 8-54. HATERRTE DR (FE

ICIER/N\YI7EFERALEBEDHRELISRE)

A

Ewvk#

EiER

DRAW_MODE
DRAW_TRIANGLES!1
DRAW_TRIANGLES2

glDrawElements () F£72iX ngrawArrays ) DFlH
mode “C“?Eﬁijéi’bf_ﬁa BE—RORETT, RENEEITRD
TRUNFRD ﬁ%&ﬁci%%%@iﬁh

0x0 : GL TRIANGLES(glDrawArrays () D)

0xl : GL TRIANGLE STRIP

0x2 : G TRIANGLE FAN

0x3 : GL_GEOMETRY PRIMITIVE DMP(727ZL
glDrawElements () TlX, DRAW TRIANGLESl &

DRAW TRIANGLES?2 IZ 1 2By & T8
GL_TRIANGLES 2MEESNET)

CALL_DRAWARRAYS

glDrawElements () THIULFIZ 0 &,
lDrawArrays ) ThiUuX 1 A ELET, 72720, 7/1’77
)@@JE;EHKH%E 0 75‘ RESIVET DT, ngrawArrays () O
O LIRELS i 1 2320, PIE O THAC 0 228 B L E,
ISR ELIBRE . LY AZ 0x0200~0x0254 J:
0x0280~ox02DF DS DL 2 22 ~ DR EINELL E TSN
WATREMER SV,

INDEX_ARRAY_OFFSET

28

THEAL TV IATLVADT RV AT 7 By ORETT, LIAHX
0x0200 DE YR [ 28 : 1 J IZRESN TS, T,Eiﬁ?w’;ﬂ; BD
Re=2T RLANSDA T o METT, N—2ZFRLZX 16 12,
ZOFT7 vy MEEINBE LR RN, glBufferData () CHEMR
SNTZTER AR T 7 DT R RS ngrawElements () ®
51¥ indices %ﬂﬂﬁbtfﬁk%b<ﬁ5i9 ZLET,
glDrawArrays () O%E . BLFORFET-THEIE
0x20 %, %nu%w%ﬁa:zi 0 ZRELET,

® VERTEX NUM 78 0x10 LW KEWES:
((VERTEX_ NUM - 0x10) X2 + (ARRAY BASE ADDR << 4
) & 0xFFF >= 0xFE0Q

® VERTEX NUM 7% 0x10 L F D4

(ARRAY_BASE_ADDR << 4 ) & 0xFFF >= 0xFE0
VERTEX NUM [$L A% 0x0228 @ [ 31 : 0 ] DFRE, .
ARRAY_BASE_ADDR [ZL VA4 0x0200 D [ 28 : 1] Dk

o

BOEDETITRBIROIRY | B EITLEDVEE A,

INDEX_ARRAY_TYPE

THEAY T I ADRIDOFEETT ., glDrawElements () D5l
B type M GL_UNSIGNED SHORT DHHIE 1 %
GL_UNSIGNED BYTE @%7\ i 0 ZRRELET,
glDrawArrays () OEEITHFIC 1 R ELET, RENE
FIZRB72WRY | Rk E] i%x%&awiﬁ/uo

VERTEX_NUM

32

S D TH SO E TS, nxffﬁxﬁﬁc:foagfm NN
EELE B, 0 BT LIS A OB LR 0
T 0 &k 7£Liwf<tém

FIRST_OFFSET

32

ngrawArra}I ) ZHER T DA DB Ffirst ODETT,
RENERNIRDIRWIRY | FRREI TN EHY FEE A,
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3DS

3DS A4S SIS R=aTI - FS5T7499 A iR

RESET_VTX_INFO

OB YNNI 1 #EFXALE AT 1Ty 740,
1. 2 DIEADEHRNDI By S ET,

HimT—RD5|$% GL GEOMETRY PRIMITIVE DMP {ZL
TWHHARC, GL_TRIANGLES & 53K B
Jg@lDrawElements () CHEEIT 25513, RETHLEHDE
GL_TRIANGLES #5|#Z glDrawArrays () CHiM§HE
W0 TEAEEAS 3 O ChIVE, FIUE—RCHEfiL CTHEONH
T (ZDMIZ glDrawElements () ZFFOVHEZ2) AR
0. 2 [\ B LEOERH Uy AN EITHET A, 1
MOE—RTHHEL72HEX° glDrawElements () Db, T
A7 ZVOHHULZ IR D T T &3 By LT
TR0 ERA,

GL TRIANGLE STRIP ¥72/% GL TRIANGLE FAN %75 |#iC
L7ESAL, EHE00BETH, #iEBs=~  RZT&iZ Yk
THLENHVET,

KICK_.COMMAND1
KICK_.COMMAND2

ek

Bz T L& AEBOE YMT 1 ZEXIALET,
KICK_COMMAND1 (0x022E) 2% glDrawArrays () .
KICK_COMMAND2 (0x022F) 3 glDrawElements () T,

CLEAR POST_VTX

ek

PR AG= ~ L ROERZRICAEROE Y MT 1 2EFZALET,
PR Z LITRET DR ERHVET,

clearFrameBufferCacheData
LYAZ 0x0111[0: 0]

E Pt~ ROERIC 1 2 EZAHRET,
DL VAZOFEHMIL8.8.21. TL—b T rXryi a7
DFREL Y AZ(0x0110, 0x0111) B HL TTEEY,

samplerType0
samplerTypel
samplerType2
LA 0x0080 [ 2 : 0]

BB 2=~ L ROE RIS ARNTLIRT LRG0T 7 A
Fra=yMIELTET | ZEL, B~ FOEE
120 ZRELET, ANLRITNETRERNT JAF ya=y
IZXILTCL I 1 2R EL T THEMED ECREIZHY FH
Ao LIAL, 0 DSBESITND EIHE ) DIRBUZ R D30 %
7250 HEERFLIAMT 0 ICRESNTOET,
ZDOLIRAEZDFEMIT8.8.6.2. TIAF XYL T T —HATHIE
L P24 (0x0080, 0x0083) |&Z AL TSN,

DRAW_START

FATFZVDOHULREIZ 1| BRESNET . 1 BRESINLTND
LE . RN ELATbIERE A, 0 BDEESNLTWDIGEA. L
A% 0x02B0 735 0x02DF DO#EFHDFR E2~ 2 RSN E L [k
SNFEFA,

glDrawElements () & glDrawArrays () Cl. fHER4A
I UROERIT 0 ICREL, BHEIC 1 ITRT ISR
ERSIET,

WP AT~ R, LU AKX 0x02B0 535 0x02DF OO
;&Eﬂ?‘/f\“%ﬁﬂ% LA2WGATE 0 B ESNIZEETHEN

o

DUMMY_CMD

HimiBRtfa -~ RT LI, M~ ROERIC, 0x0 2E
XATPTV RN 2 DHUEETT,

ZDFAIL T TIDOLVARAZEZADa~v R I I—a~v R
TTOT, FHEMBAEITEREZRLETA,

LU AH 0x02BA D
Eyh[31:16]

16

BB AG~ 2 RDBHEIZ 0xTFFF ZEXAT o~ REESTT
HE HEB ORI REBHET,

REEATORTH, WE LIZMEHVET A0 RIEETTHH
BIIAA AR =TT 0xC ZREL, B [15: 0 ] IT5%
DBIRNIDNTLTLIZEWN, F2 ZDOL P AA~DFERTE DRI
DRAW _START (2 1 3R ESIVTCWRIT TRV ER A,

L AH 0x028A D
Ewh[31:16]

16

EP AT~ RDBEIT OxTFFF & F& Ao~ REFEITT
HE I HEB ORI ERHET,

REEATORSTH, BE RIZFEHVET AN REETTOH
IR =TT 0xC &R EL, By [16: 0 ] 1%
BIRNIDIZLTLTEEW,

A AN = —F L2V (LU A 0x0244 OEYR[0:0
1280, 22 2LU2&Z 0x0229 DEYR[1:0] 230 )&%, v
TAK 0x02BA OE R [31 1 16 ] ~DBRENZDOL Y AFAD
RIEEFRIADIZD , ZOL D AF~DREA~ U RITRELRDE

o
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3DS

3DS A4S SIS R=aTI - FS5T7499 A iR

ATV DEFRRICEATSEER
LU AH 0x02BA OE R [31: 16 ] ~OfREIL, DRAW_START ~D%EDHEATONRT IR0 ER A,

CALL_DRAWARRAYS 2 | DNRESNTWABIIE, LI A% 0x0200~0x0254 & 0x0280~0x02DF LIS DL AZ ~DF%
ENELLEITENRWEARHVET, ZNOHDL P AZ~DHEEIL, CALL_DRAWARRAYS {2 0 AR IESNTWWHEXIZ
1ToTLIZEN, 72720, LU AZ 0x025E OEwh [31 : 24 1 16424 I—a<  RIZZORY TlIdHoEs A,

ZOWENOART, M\~ FOER I TRIEDSLERLE DB OBV ET N, TUHDa< U FOIREIC
KEBMRIZHVER A,

INDEX_ARRAY_OFFSET DE&EIZEIT 2H 2

F 1 INDEX_ARRAY_OFFSET (L A% 0x0227 O >k [ 27 : 0 1) OFATIL, £MFICE-T0 F203 0x20 % ET D
MENRHLEFLHSITOET A, W 1L, BT OERBEBI=SHBVDKSICERE THIE, 0 X 0x20 DA OFETHIELWL
BREERDET,

® VERTEX NUM 728 0x10 O REWEE
((VERTEX_NUM - 0x10) X 2 + (ARRAY_BASE_ADDR << 4) + INDEX_ARRAY_OFFSET) & 0xFFF >= 0xFE0

® VERTEX_NUM 78 0x10 L FO#4
(ARRAY_BASE_ADDR << 4 + INDEX_ARRAY_OFFSET) & 0xFFF >= 0xFE0

VERTEX NUM {ZL-T 2% 0x0228 @ [ 31 : 0 ]. ARRAY_BASE ADDR [ZL- 2% 0x0200 @ [ 28 : 1 ] O EM T,

O—F7LAIZB89 54IR
KICK_COMMAND2 (L' A% 0x022F) ~DEZAL CTHIE Z 6T 25613, e —F 7L A% 12 {8l TER0n el
RAHVES, FHEMCONTEE—=R 7L ADHIR | 2SR TEZEND,

8.8.19.2. THRR/\yI72 @ ALLLVEEDERTE

TES Y7 72 P2 T3 A DL VR B E % T 54 OB AL EICHALET, Evhb
AT NI 8-66 LRILTY, LA FIZE YA T MNEDOLARTE R EL ORI EZRUET, HABIET —Za~ R
Btta -~ RERU IR ET, 2w ROBZEMERFIC OV TORARNES | o~ RILfE B iAo~ R L0
ICRRESNTOWARITHIEZRDEE A,

% 8-55. BRILREDHG HEICHA/ \YI7EEALLZMEEDOREL O RS)

Al EvkE ErEA

glDrawElements () F£72iX glDrawArrays () DFIE
mode THESIV-HET—RORE T, RENPE LIRS
VR B EIIMLESHVER A,

DRAW MODE 2 0x0 : GI,_TRIANGLES
DRAW_TRIANGLES! 1 0x1 : GL_TRIANGLE STRIP
DRAW_TRIANGLES2 1 0x2 : GL TRIANGLE FAN

0x3 : GL_GEOMETRY PRIMITIVE DMP

DRAW TRIANGLES1 & DRAW TRIANGLES2 (Z1E 0 23R EL
E B

glDrawElements (), glDrawArrays () DEBLLEM-UE
LCHEIUTT, 747 ZUDHIHEIRFIZ 0 ARRESIET D
T, B OMOH LRI T 238 E L., B THEHZ 0 2%
CALL_DRAWARRAYS 1 ELET,

1 IZRESNTWAEE . LU A 0x0200~0x0254 &
0x0280~0x02DF LIAADL P AZ ~DFRENIE L FEATIN/
WAIREMERN B S,

INDEX_ARRAY_OFFSET 28 EHALEE A,
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3DS

3DS A4S SIS R=aTI - FS5T7499 A iR

INDEX_ARRAY_TYPE 1 ERALEE A,

ERLET A, MEINDTESEIT, AISNATASBIET —
VERTEX NUM 32 ZOEETHEVET,
FIRST_OFFSET 32 EALEEA,

GL TRIANGLES #5|#%IZ glDrawElements () F72iE
glDrawArrays () CHEET2BE, THRHEN 3 OEHTH
IE, TEE Y7752 L7 glDrawElements () $7z2i
glDrawArrays () Z[EUCE—RCHEFGEL CTFEOHTHAIZIR
0. 2 [A1 B AEOMERNH LRIy T2 0B ISV ER A, 12
RESET VTX_INFO 1 MOF—RTHELZH LR, THRA Y7 72 LT
glDrawElements () D&, 7147 TVDHIHULEITHD T
FEOH T & ZIF By MLARIT IR EE A,
ZDIENOHEE—FR (GL GEOMETRY PRIMITIVE DMP,
GL_TRIANGLE STRIP, GL TRIANGLE FAN) Ti&, THA/ Yy
T77EfERT A5 AL EWVTHVET A,

KICK_.COMMAND1

: Sy 2 QP
KICK COMMAND2 Regk RELIRNTLIEEN,

CLEAR_POST_VTX Rpik TEAN YT 72 AT 258 LEWNEHIERT A,

clearFrameBufferCacheData P B L
l/:/zg 0X0111 [ O . O ] 1 TE/I\\/\/77%{§E¢5%E k]&b‘li&)@iﬁ/\/o

samplerType0
samplerTypel

samplerType2 1 THR A7 72T A LENEHVET A,
L% 0x0080 [ 2: 0 ] L

DRAW _START 1 THRNY 77 e AT 56 LEWNIEHIERT A,
Lol E, oz @ 16 | HA Sy TR D8 A S 0 £ A,
TP 00287 @ 16 | TSy T R AT A LR E A,

TEAJBMET —Z O AL, 18.8.1.8. EETH AR MR TP A4 (0x0232 ~ 0x0235) | 2 AL E9,

FP LURZ 0x0232 OE YR [3: 0112 0xF 2EXIALET, KIZ, THEBET —2% 24 ©y N2/ NS E B
72320 32 BT —F%& LUZHZ 0x0233, 0x0234, 0x0235 DIEICEZIALF T, 24 B MBI NECE RS- 3
DM 32 By hT —HiX, 124 B NREE/NIUSEA I TR IIZH DT —Z EFRUHIETERLET,

THRAY 772 L2V GEE ., 18.8.1.9. THABMT LA EL T AKX (0x0200 ~ 0x0227) | TSIV TNDL T AF A~
DFEFRETT, av ROBREMEFIZ OV TOREBRITTE S A7 72 T8 LRC T,

8.8.20. DA ANz —FERTEL P X5 (0x0280 ~ 0x02AF [EH)

GPU IZITHAIRAATOTER Y = — X T oty PP EEHE RSN TOET, VA AN ==X 235856, 20360
1OBVAAN Y =—F T ay L CTEELET, 207 vty 27 aty O, DA AN V= —F L LT
LeWEEIFER Y = —F 7oty LU TEWEL TOD7D B/ MR L D AZ 0T — )L VAR E DY — 2L TE
Y=L TOERRESNTCOET, VA AN = —F 2 LW ENSH AT BICEE T 554, THR
Y —F LU TRESN TCOSEE VA ANV 2 —F L TOREICE R LTI ER A, RERICOA AN Ve —F %
AT DREND, HHALRVEREICEF T HHAICHLIA AN = —F LU TR ESN TWAEETE R =—F L TD
BREICER LT IR0 EE A,

LU AH 0x02B0 75 0x02DF [ITHR Y =— & 7oty PO EL VAZTH, ZOFPADL AXIRT D ElX, #Hd
AT RCOELAY =—F 7oy G TirbnEd, A7y O L THORBRICRICR ENM ThET B, LY
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3DS 3DS OS5I =aTIL - F5T749H RIG BiR

AH 0x0244 OEYR[0:0 112 1 R ESNTWBEE, A7 oty VIR EA Y =—F 7 oy b ~DL VAKX L EN
RIREN72<20ET, W2 0 DRESHTNWD, v DOLTRF 0x0229 DE YR [1: 0] 2% 0x0 OFE TR ENILH 7 =
oIS ET,

L% 0x02B0 7350x02DF EREED#R EZ LA 7 0t o FORIATIR AT, LIAZDTRLAE 0x30 5[\ =T R
LA, DEDLUAH 0x0280 235 0x02AF 2L E T,

DF AN = —F m T A EIEL U AZ 0x0280 735 0x02AF 1213 A AN = — X EA DR EEL, A AN =—
B EAE LR WAIIL P AF 0x0280 736 0x02AF 1Z1FL- 22 0x02B0 735 0x02DF E[RIUHRELTHMLERHVET,
THUEL LTURZ 0x0244 DE YR [0: 0112 0 %, LIAZ 0x0229 DEwR[1:0 7112 0x0 R EL., HAS =—X 71
TP ~ORENILEA T oty I RSN A LI THD, LY RF 0x02B0 735 0x02DF 126 L CHERETHL
THARETT,

A AN == EHE AT BT, 20T ey T AL UAXEREE, ARSI T EOMDOL RS
BRENLIELIFET,

8.8.20.1. F B/ ESL X4 (0x0290, 0x0291 ~ 0x0298)
BENMEN T DL P AZOT RU AR IR D12 T, VO AZCRET HMiE1E18.8. 1.1, FB/ NEUSERL ¥ A4 (0x02C0,
0x02C1 ~ 0x02C8) | LR TT,

LIRS 0x0290 231 P AK 0x02C0 12, LI AK 0x0291 ~ 0x0298 AL AH 0x02C1 ~ 0x02C8 (XL TWVET,

8-67. REN/NMRERML S RADA T VI RIRE (0x0290) DEYRLAL Tk

31 30 24 ‘ 23 16 ‘ 15 8 7 0

0x0200 | @ ‘ INDEX

8.8.20.2. T—)LL X4 (0x0280)
REE AT OV ORI DOT RUANRARLIZT T LU RACRET HEI%8.8.1.2. 7 —/L LI 2% (0x02B0) | L[FL T
7

L% 0x0280 3L 2& 0x02B0 1%L TUVWVET,

8-68. 7—)LL ¥ X4 (0x0280) DEYRL AT+

31 24 ‘ 23 16 | 15 8 7 0

0x0280 Ox7FFF ? ' b15 ~ b0

g

8.8.20.3. BEHL P X2 (0x0281 ~ 0x0284)
WEIEAT AL UAXOT RUANRERRATET T L UAKICERET AMIL8.8.1.3. L A (0x02B1 ~ 0x02B4) | &
Iau‘(“ﬁ—o

LUAH 0x0281 ~ 0x0284 LT AH 0x02B1 ~ 0x02B4 [ZXf G L TWET,
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3DS

3DS A4S SIS R=aTI - FS5T7499 A iR

B 8-69. ML T X4 (0x0281 ~ 0x0284) DEYRL ATk
0x0281 31 24 | 23 16 | 15 8 7 0
~ z y X

0x0284

8.8.204. 7O4'5.La—FEEFEL Y X2 (0x028F, 0x029B ~ 0x02A3, 0x02A5 ~ 0x02AD)
BB AT AL VA O T RUARBRLATE T T L UARRICERETHEIL8.8.1.4. 70l FAha—RBEL IAHX
(0x02BF, 0x02CB ~ 0x02D3, 0x02D5 ~ 0x02DD) | LRI T,

LA 0x028F A3 AKX 0x02BF (2, LA 0x029B ~ 0x02A3 23T A% 0x02CB ~ 0x02D3 |2, LI A 0x02A5

~ 0x02AD ALY AZ 0x02D5 ~ 0x02DD (ZHHi L TVWVET,

B 8-70. 7O4'S.La—FDA—RL X4 (0x029B ~ 0x02A3) DEYRL ATk

31 24 ‘ 23

0x029B ‘

16‘15 1" 8‘7 0

ADDR

0x029¢ | ¥ 24 ’ 23 16 ‘ 15 8 ‘ 7 0
~ DATA

0x02A3

B] 8-71. Swizzle /39—> D A—FL X4 (0x02A5 ~ 0x02AD) DEYRL AT 9~

31 24 ‘ 23

0x02A5 ‘

16‘15 11 8‘7 0

ADDR

0x02A6 31 24 ‘ 23 16 ‘ 15 8 ‘ 7 0
~ DATA

0x02AD

8.8.20.5. AR 7 FL RE&TEL P X4 (0x028A)
BE Jﬁﬁﬁﬂ“év/x&oﬁl\ VAR DHTET T, LUAZIT

ETAHMEIL8.8.1.5. BAIAT RL A EL T A% (0x02BA) |

LU 2K 0x028A ML AZ 0x02BA [Z5HEL TWOET,

B 8-72. AR PRLRBEL U X5 (0x028A) DEYRL LTIk

31 24

23 16 | 15 8 7 0

0x028A Ox7FFF addr

8.8.206. HREHEEADBEREL P X4 (0x0289)
TH AN = —Z AN T HIE S B AR ET AL U AFE L FICRLET,

X 8-73. THREBMEADBEREL O X2 (0x0289) DEYRL LTI+

0x0289

count |\ZIX( AT HTHEABME - D%
LI RO (generic BHELET) LRI T,

9%

ZITHRIE

31

24

23

16

15

useGeometryShader

useSubdivisionShader

RIELET, VA AN =—Z AT HTERBMEORIT, THR S =— & Db

T HERBERET, Ry =—& T2 77T $pragma output map % iE

BLIHTII R HRY =—

XT T TD #pragma output map TEFRSNDH IV IAXOMEELTT, 2FD, | DO NI RIRa R—F%

EREHRA M
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3DS 3DS 7O5 S35 R=aTIV - F 57499 Rk AR
UIINZHHOD #pragma output map TERIILTWDIGEIL. 1 LWV MNET,
8.8.20.7. AALCRADIVE LT BRTEL S X4 (0x028B, 0x028C)
BRENME AT DL AZDT RUANEIRDTET T, LUARRITRE T DEIL8.8.1.7. AL TPAXD=oE L TREL T A
% (0x02BB, 0x02BC) | ERIU T, 72720, TAL v ==X 72 EDOTF AN =—F 2 L WD G AT, LAY
0x028B |2 0x76543210 %, L' A% 0x028C (2 0xFEDCBA98 % EL£7,
L UR4F 0x028B ~ 0x028C AL A% 0x02BB ~ 0x02BC kL T VET,
8-74. AL REMTYE LT REEL P X% (0x028B, 0x028C) DE YL AT+

31 28 27 24 | 23 20 19 16 | 15 12 1 8 7 4 3
0x028B attrib_7 ‘ attrib_6 attrib 5 ] attrib_4 attrib_3 ‘ attrib_2 attrib_1 ] attrib.0

31 28 27 24 | 23 20 19 16 | 15 12 1 8 7 4 3
0x028C attrib_15 ‘ attrib_14 attrib_13 ‘ attrib_12 attrib_11 ‘ attrib_10 attrib 9 ‘ attrib 8
8.8.20.8. H AL R4 FABERTEL ¥ X5 (0x004F, 0x025E)
DA AN = —E B ENDH IV AF OEEIET8.8.1.10. LR E i EER ELTAF (0x004F, 0x024A,
0x0251, 0x025E) | LB T DL UAZ R ESNET,
countl (LA 0x004F) 123 T2 1L D AZ DEEE D EFE%, count2 (LT AKX 0x025E DF) i (FEHI2H 7
LIO2ZZOEE - D) ZFNENERTELET, TNENDL P AZ TEREISNAELE Y MENS R/ 5 HIZEEL TLIEEN,
ZITRETDHNL P AZDEE LT, VA AN = —HF T #pragma output map TEHRIILTWDHHIL I ZZD
EEEAELET, D, 1 DOV PRZBRA R—RMICHEED $pragma output_map TEFRSN TN DY
BIE L EBTLRLET,
8.8.209. HALSRAMTRAYEEL S X4 (0x028D)
HEIE AT AL AZDT RUARRRHTET T, LORKICEHRETHEIL8.8.1.11. ML DPRAFD< AR EL P AF
(0x02BD) J &[RIL T,
LU AH 0x028D ML A% 0x02BD (25 i L CVWET,

8-75. HAL L RADTRAIERTEL X4 (0x028D) DEYRL ATk

31 24 ‘ 23 16 15 8 ‘ 7 0
0x028D 0x0000 ) 015 ~ 00 .
8.8.20.10. H AL RADEMERTEL P X4 (0x0050 ~ 0x0056, 0x0064)
THR Y ==X B IENATES DB OWT TR, A AN Y = —E 0B N SNATE A DB IEIC DWW TR ET
HILEBRNT LURZITERE T HEIL8.8.1.12. LU AZDEIER EL VA2 (0x0050 ~ 0x0056, 0x0064) | L[FET
Tﬁ—!}
VAAN T =—F OB, VA AN T = —F TERSILTVD #pragma output _map DX E TRESNET,
T, =TT SOV NI T B T T AR ESNAE R T, WLOMDTUF AN e —F 1T,
generic BMEHIEMEEL TERL CWET, generic BHELL CERINIH A BHEICIT V7 LTES Y =—4
TOHEFRIIN TS #pragma output map OFXENEHHINET, ZORE, [HAT = —F TERIILTND
generic EBMEIXERIANET,
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3DS

3DS A4S SIS R=aTI - FS5T7499 A iR

WRB: T IrANDEMICONWTIETEES =—F V7 7L v A7 =a T L R BB L TLEEN,

8.8.20.11. H HEED AV HIFEIL 2 X4 (0x006F)
TS =S DU TCRAK VAN S =S DUV TRIET B I LA T, LV ASICRIET HIEIE8.8.1.13. ]
TIBMED 7Ty 7L 24 (0x006F) | LRIL T,

8.8.20.12. ZDIEMDERTEL T X5 (0x0229, 0x0252, 0x0254, 0x0289)
DAAN Y == F T DB ET D, EDIENRDOLIAZTLLFDLEBYTT,

% 8-56. FD[EMDL AR (A AN z—H)

LYR%E A

VA AN 2= e AT D5AT 0x2 2, FEHALRWIEA T 0x0 2R ELET,
ZDOV VAL EAV L RORIHZICA I—a~v  RERBELLET, ¥I—a~v R

] I ASAM =T V% 0 LT A< U RA L ET, ZOLVRZRET~UR
0x0229 YR [1:0] DERFNZIE, LY AZ 0x0251 «\@57\—:17/]\ 10 fEE L 2% 0x0200 ~DF
S—a< R 30 R, OV AFREIAYROEZITIT. LY AZ 0x0200 f\O)
HI—a< R 30 HRNETYT, 72770, ZOE YIS ERE T Ha~ R
I—aw RESLEHNEEA,

YT Foe Va2 —& (JL—7 Catmull-Clark) 28 i 55E61% 0x1 2, =D
0x0229 ¥k [31:31] &75? /z“il:i) ;1—57 BRI BH AR, DA AN = —F a2\ A
0x0 T

YT TF Vg =—& (Jb—7F, Catmull-Clark) 28 45354 1% 0x00000001
b RTINS AT WA I A 0x01004302 %, ZALLLA DU FH AR

0x0252 DEvR [ 31:0] S BRI BB AR, SA AN S w4 % L2V A 0x00000000 %
HELET,
80 Db a1 2] | VAP S BRI BB 008 ERUELET, AN A

Vvl 741: Var v x—4 (b—7 Catmull-Clark) £7213/3—FT 4 7 )L AT LAff
0x0289 MK [15: 8] AT 2881 001 &2, ZILS DT A AN Y = —Z 2 T 555, U4 AN
e %ﬁﬂ% LU B AT 0x00 AR ELET,

Catmull-Clark %75t Var v z—F 5 HHTHHBAEL 0x3 &, L—THF T T 4
0x0254 Ok [4:0] EVar e —X e AT H5A1E 0x2 ZRELET, TRLSI DGR, ZOE YR
ITERHSNEE A,

8.8.21. ZL—L/\YI7Xvv>a D) T DERFEL X2 (0x0110, 0x0111)

TL—Db Ry 77Xy 2V T O EICHIGT DL UAX I TOLEYTT,

8-76. 7L —L/N\YIT7Xva VT DEREL P AR (0x0110, 0x0111) DEYR 7L

31 24|23 16‘15 8‘7 0

0x0110 0x00000000 ‘ ?

( clearFrameBufferCacheTag )J

31 24 | 23 16‘15 8‘7 0

0x0111 0x00000000 ‘ ?

C clearFrameBufferCacheData )J

clearFrameBufferCacheData (& 1 ZEXiATed HT— v T 7 BIOT TANRY T 7O DX v 2T —FNTTvi o
SN FE T, clearFrameBufferCacheTag 12 1 Z#EEiATel, WT— w77 BIOT T AN T 7l DXy 2DX T B
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3DS

3DS A4S SIS R=aTI - FS5T7499 A iR

TENFET, Fvro ol eV 7453w RNIxvyyaT — 2577y 21530 ROBERIERTILERDHY, &
PTXYoaT —HDTTvva, Fvryi a7 D77 ONETHALZTIERDEE A,

INBDLPAREEFRETHa < RIE, glFlush () X° glFinish (), glClear () ZFFOHLIZLERC, HT— 10T 7
BLOT T AN T 7OT RUARERSNIZBRDO AT —7F7 (NN_GX_STATE_FRAMEBUFFER) D/ 7 —aa{T>
Job& AT —NT7TJ NN_GX_STATE FBACCESS DNUF —avftof-b&EizAkshEd, 72,
nngxSplitDrawCmdlist () 72& T 3D IRy 772 KYIBERZIT, BIVIALTEA AT~ ROBERNIHFASIVE
D

XY aT —HETTyatHa<vw R, glDrawArrays () £721% glDrawElements () (CEAHMBHtAa~ R
DEZICHEMCEREINET,

2 DDV AF DR EDPILILFAITNE, TN TORELELNTE T LIz X (WEFE A2 BT 50 hT7— v 77
BLOTTARY T 752 I)T UIEE RIE (VAR TRVA, 74—y N EER L& T/ A S — U BB R LI X
<7,

W iR~ ROE%IZIX. 0] clearFrameBufferCacheData 5% €T A~ RE AR THUNERHDET 2, IRD
2 OO E T A I Ea~v L NIRRT AVEITHOER A,
® Hiifja~ NDOE%IZ clearFrameBufferCacheData Z % T 9 52~ REERLT-HE, TORDHBE=~ L RETIZ
L AH 0x0100~0x0130 ZFRET DI~ FE 1 DOHAERKL TR,
® JiH2 < RDIHETL VAKX 0x0080~0x00B7 |27 —X &8 ET DRI, LU AH 0x0080 ~DHFI—a~vL R (77—
HENARAR—T I 0 ZFRIE) & 3 DKL TN,

B~ FOHEIZL VAKX 0x0100~0x0130 (2T — X &R ET A1, Sl clearFrameBufferCacheData 2% €35
gl RE 1 DERTDIVNENRHVET, 72720, Z0a< e 1 O THAERLEZSHEBIE, kofilio~ RETIZLY
A% 0x0100~0x0130 (27 —H &G ETHIAV U REWDERL THOENERT A,

FIEIC, HiE 2~ ROBHEIZL UAK 0x0080 ~DXI—a<L R (F—HERA A F—T M 0 BE) % 3 >ER L
HERHIT, OHHE < RETIZL VA% 0x0080~0x00B7 2R ET A~ REVDER L TOHENER A,

8.8.22. RYIYavURE&REL L X4 (0x0010)

LPAH 0x0010 12 0x12345678 Z2EXIATeZ LT, GPU OFEIVIAZMFEAEL E T, 3D a~v Ny 772 XYI5ERICIE, A
AU RERELTES N,

8.8.23. AT RN\ IFPEITL U X2 (0x0238 ~ 0x023D)

v RN T OFEITILEE 3 RIT AN 2 — (7 Sz 3D EfTa~vr RoEReEbeldiThbihvEd, a~vr
KRRy T 7 ATV DAY BRI T 58, a~v Ry 7 7IC8BENT= 3D o~ Rizk-> T, REIWa~< KT GPU DE[DA
BALIREIE A XG AT LRI Da~2 L RNy 77 5 FAT T AN TEE T,
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3DS

3DS A4S SIS R=aTI - FS5T7499 A iR

8-77. AR/ IF7RITL P X4 (0x0238 ~ 0x023D)

31 24 ‘ 23 20 16 ‘ 15 8 ‘ 7 0
0x0238 | BUFFER _SIZE_CHANNELO

31 24 ‘ 23 20 16 ‘ 15 8 ‘ 7 0
0x0239 | BUFFER SIZE_CHANNEL

31 28 24 ‘ 23 16 ‘ 15 8 ‘ 7 0
0x023A | BUFFER_ ADDR_CHANNELO

31 28 24 ‘ 23 16 ‘ 15 8 ‘ 7 0
0x023B | BUFFER_ ADDR_CHANNEL

31 24 ‘ 23 16 ‘ 15 8 ‘ 7 0
0x023C KICK_CHANNELO

31 24 ‘ 23 16 ‘ 15 8 ‘ 7 0
0x023D KICK_CHANNEL 1

ORI 7 ELTALH—T 2 — AL 2 DDOF v FNABHABENTOET, BHE DI~ Ry 77O EITITITTF ¥
VR0 BMERAEI, 2 DOF ¥ NV ERIRHZEI TSI D LI TEE R A,

AR T DEITITIE, FATT 23~V RNy T 7 DT RVALYAZXDFRIEL . FAT (Fv ) LIAZD 3 FFFADL VA
HTRELATORENDHVET,

7 RUAEEL P AZ (BUFFER ADDR_CHANNELO/1) (Zi%, T2~ Ry 77 OYET KL 2% 8 TEI-7-fE (8 /3
ANBEMLOT RV R) R ELET, s E T AR TRITIUIRDEE A,

PARXREL P AZ (BUFFER SIZE_CHANNELO/ 1) 1213, FAT T2~ Ry 77 DA Mtk 8 THI-7-E (8 /31
HALOYAR) R ELET, BRET DEIIMEETRIT TRV EE A,

Fv 7LV AZ (KICK.CHANNELO/ D IZEN FEEIAEND L, KT v RNV DOT RLA A XD EH WA FE>Ta~w N
RoZ 7 NETENET, EEATEITEE T, NI F—=T AN 0 ThiFhud, 7 —FDMEIzrhrbos T EfTanE
T, IR T 7D 3D av R THR I L VAR IEZIAREITO A1, EDa~v U Rea<w U RNy 77 ORAL IS
LR, 728, a~<w U RNy T7DOT RUAEY A RINET TA AR 16 SANTRTIURZ2 57200 (8 TEI 72 EAME
HCIRAT T B0 IR HY ET O T, Fv o< R (KICK. CHANNELO/1 ~DEXIAL T R) BEMILIZE %
DT RVADT FAANE 16 SANTRITIUIRDERF A, Fo7a~v RREITINDET, TRVABL O A RO E T
FITH DA~ Ry T 7 I B% 52 52 EIEHVERE A,

ERER
TV RN T 7 FATL VRS ~ORGERFIA T BITL T OZ LIRS,

@ X /aw NI RNy T 7 DORZBICIELRTIERDEE A, ZOBIL, Ty 7a<r RRREZICRDIDICa~
VRN T DY AREFEEL TTESN,

O N—XLT I EATHvIav U NEFATT A G I3 — AN 7 EADBRHF CEZIAL I LI TEEE A, FvIL TR
HADEZARD IS THIULETSNET,

@ X /av REFETLESHED 2 DOF ¥ PUITHESNTET RUREY A XIIRFFSIVET A3, nngx B%Ek7eE T
3D IV URPFATENTEX T T v 3L 0 OREN EEEINET,

® FTT DA~ Ry T ORI 7 T 2 S TORITIUE, AR IE LA TO VRN ATREE S HV E T,

® T L 0 EF vV LIXRIRHIFATTHIENTEERA,

® X o  REETLTOBIRESNIZa<w U Ry 77 Da<w  FRFATENSETORNC, v RETATHEN
LHENRHET, ZOTD ISP AXDa~ L RN T 7R E T ¥ v/~ REHBICEIT T 52 81%, GPU
OUFLI AL T TE RN REIITRD X FT7,
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3DS

3DS OS5I =aTIL - F5T749H RIG BiR

8.8.23.1. ATV EN\YIF D EHEREST
TROIIZ, awo RNy T 7 EITL D RE~DEXIAD AL RETAT U RNy T 7 ORBITHENT A2 L2 L - T, ikl
TNHDOa~v Ry 7752 FATIHDIENTEET,

8-78. AR/ I 7D EHFELT
HWENBIRSNDEF v RILOT

AR URNRYIFINETESND FrHIOT FrURIOT
e avrk/NyTI72M e av RNy TI7IN
SESIA 4 HITERTIND :'7/“\/772 Hﬂiﬁéné
ARV T 720 A X (0x0238) j AT R/ I 73054 X (0x0238) j
AT RNV TF2DTRL R (0x023A) aARURNYIFIDTRELR 0x023A)
F 3 JLO%EFETT (0x023C) F v 3 JL0%EFEFT (0x023C)
:7>F‘/§J77N 1 avw Ry I7N

— |

:I'?JI*/\J?TN@'U”{X(OXOZS’B) XEYa< K (0x0010) j
avYRANAYTPNOTREL R 0x023A)
F 2 )L0E3ETT (0x023C)

W, av RNy T 7 OREBIIFI ERDOa<v Ry 77 N OIHNCKIIa< L FEgLEd, ZZ2 CTREDa< L Rof
DO, RIZFATT2a~ Ry T 7 DY ARXET RV ADK EA~ KXy /a<w  ROMAE DL ERMNT UL, GPU
DENIALEFEAESELZEREROA~ U RNy T 7 FATTHIENRTE, CPU AR ORI RVET, 72720, &k
DA RNy T 7 CRITEINDIRB DT~ RIZER VI R TCRITITRDEE A,

BHIDOa< Ry 7 7EEITTHI21E, nngxAdd3DCommand () DB burfferaddr & buffersize lZEDaAT

R T7 7 DFEFHT RV ALT AR copyemd IZ GL_FALSE Z L TREOMHL TLEEW,

8.8.23.2. MILavw U R/\v 77 D#RYELEST
EOFITIE, FUNARZRVIELEIT 5 TOROav Ry 77 L CHELARTIIE AR ERAN, 2 DbbEF v
FNVERIHATAHZETRICT~V R Ry 7 72 0IR U FEITSEAIENTEET,

Bz, L FOMAEDOETHIUL, #ETIL VAZ~DEEAHL IR 1 DTV THOa<v  Rafik+ 528
WCTEET, 2L, D P Da~ Ry 77 ORENRT v 3V 1 OFv7a<w R THILENRHIET,

% 8-57. O THATUR DAL

LoZR% RETHE

BUFFER_SIZE_ CHANNELO XTI KR T DY AKX

BUFFER_SIZE_CHANNEL1 ROFEDOA< RN T 7O AR ROV T Hav  RELIIREYa< RET)

BUFFER_ ADDR_CHANNELO XTI Ny Ty OT R A

BUFFER_ADDR_CHANNEL1 | BYIEDa~ Ry T 7DOTRVA(ZOVyr T Ha~v  ROER)

KICK_CHANNELO HFE Gy ra~v  ReETT5)
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3DS 3DS OS5I =aTIL - F5T749H RIG BiR

8-79. S¥ > TAATU R DAL

HEDSBBENEEF P RILOT — RYEDATURENYT7OTRELR
ARVERVITIRRTEND Sy TRARUE | REYEOIRUESYIZOHAR
AL
v B
= AL d| ‘ ‘ ‘ ‘ ‘ ‘ ‘
YUK NI 7ADY A X% F v 3 JLOIZEE TE (0x0238) j t EH1Ya< K (0x0010)
AXURNYTFADTRL REF ¥ & JLOIZERTE (0x023A)
RYEARVRNYT7 DY A XEF v 1 IL1IZERTE (0x0239) —
= e X ) ATURAYTFA \ \
RYEIATVRNYIT7ZDTRLREF ¥+ IJL1IZERE (0x023B) j
F 2 #L0%ERT (0x023C) F L #)L1%ERT(0x023D)

ZOTETIE, Vr e T ImDa< RNy 77 TFORVEDOT RUAEREREL TRLI2D, Py T hDaw Ry Ty
IZT7 RLRIERE B O DHMLERHYEE A,

ERTE, ax RNy 77 1 TOX TR T oL 0 NS, B EaF vy n L NCERGELIZhE, Fri L 0 D
Forav R Tav R yT7y A ZFTL, A~ Ry 77 A DRBRIZHLTF YL 1 OFyra~v R Tawr Ry
77 LIZFETERLCOWET, TV 7 hDa~vr Ry 77 A DNEEERTHILITTEEEADOT, Uy
FEPLROHEME AT LT v RN EE IS T HMENRHHT LR L TIES W,
FEOROBRMGITHE Dy T Ha~  RERMNT UL, FCa~<r Ry 77 & @0R L FATSEDRZENTEET, HAID=
<~ Ry T 7R FEITTDHIZIE. nngxkAdd3DCommand () D bufferaddr & buffersize \ZFDaA< RNy T 7D
ST RLAERANDF > 73w RETOV AR, copyemd |2 GL_FALSE ZIEL THERHHL TEE W, V% 7 Hla~vy
RIZEENDT v 1 Davr RYPARIL, DX T ITEA~DREVET RUANGIRDF 72~ RETOI A RERE
LTLIEENY,

8-80. EILav R/ \worD#EYRLEST

BEABEBENEEF v RILOT CORMEFroRILITETSND
ARUR NV IFIARTEND ‘_.-"”\.,_
CxUTRAATUR A A
= el WA b gl ‘ ‘ ‘
FroRILODFYHIATIRT E Y372k (0x0010)

ATURNYTFAIZD YT FoorLADEYHATURT

avURNYITFIZIRS

avwR YT 7A ‘ ‘

ZOFHEEROIUL, L FOIH B AITHZENTEET,
©® FEE DR LR &40 I US4 T
® U T D E WA MR L TR B AL A I8
® HEMBRA T 2 — AL, Py T Ha v RO T — L a iRk

8.8.24. kEEWMDE VMK T BEEIZDOLNT

CNETIZHHALIZL DAZ O S  F BB FEH SN TORWE Y RORREITIL, NA M R —T I 0 ZRETHIEITLD
T I EAEITORONBOR, HEEEFREL TWALORHVET, TNOHOE YD T VAT A AR L £7,
R D72VE Y MIBIL T, GPU IZEER2WE DL TEBDOHZ R ET DIENTEET M, 25 KNA M F—T
LI 0 AR ETHIEAHIEL LT, £, LYRZZOLODFERNFEHEN TORWNEAIT, REE{TORVWTEE
U,
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3DS 3DS FAY ST R=aTFIL - T 571499 Rk iR

[ E M BE § D INREMEN TODL YV AXIE, nngxInitialize () OEITRICAEEE T LS ET OT,
TV —ar T T 572 Da~v U RERITT D0 EITHV EE A, BIEEZRET DL v HOEEH A REA
EYRRFRICL Y AZ DRIC A MEET D8 618, AR HELEEME L FRFICEESATLLERHYET,

% 8-58. REME VOB EHR

LOR4 A

0x0061 MER[31:8] | NAMMR—T /T 0 ZREL, T EALRNTTZZN,

0x0062 DEYR[31:8] | NAMR—T /M 0 ZREL, 77 EALZNTIZEN,

0x006A DBk [31:24] | NAMEI—T I 0 ZFREL, 77 EALZNTIIZEN,

0x006E DB [24:24] |1 ZFRELTITESV,

00080 PESRESBIE N g mmELT<zE

0x0080 MEwh[12:12] |1 ZFELTIIESV,

00080 Db (23171 | 0 ZREL <A, SHBADBATD AT 0 FRIEL, 7 5 AT

WTLTZENY,

0x0083 DE YR [17:16] | 0 ZREL TITZEY,

0x0093 DE YR [17:16] | 0 ZFREL TS,

0x009B DB [17:16] | 0 ZREL TITZENY,

0x00AC DEYH[10:3] | 0x60 ZFREL TIESV,

0x00AD OBk [31:8] | 0xE0C080 Z7% L TLEEW,

0x00E0 DBk [25:24] |0 ZFRELTI/ZEVY,

0x0100 DB~ [25:16] | 0xOE4 Zg% EL TESWY,

0x0110 DEYR[31:1] |0 ZRELTITZENY,

0x0111 MEYR[31:1]1 |0 ZFRELTIEEN,

0x011E dE >R [24:24] |1 ZFELTIESNY,

0x01CO PEWR[9: 8] 0 AR EL TSN,

0x01CO PEYR[19: 187 | 0 ZRREL TIZEN,

0x01CO ek [29:28] | 0 ZFHEL TIIZIWY,

0x01C3 DEYR[11:8] | 0x4 ZEREL TIZENY,

0x01C3 MR [31:31] | 1 ZRELTIIZENY,

0x01C4 PEYR[18: 18] | 1 ZREL TIZEN,

0x0229 DE R [9:9] 0 ZEEL TSN,

0x0229 PE YR [23:16] | NARAF—T M 0 ZREL, TZEALRNTIEE N,

0x0244 DEYR[31:8] | "AMMR—T T 0 ZREL, 77 EALRWTEZWN,

0x0245 DE YR [7: 1] 0 ZFREL TSN,

0x0245 DEYR[31:8]1 | N"AMF—T I 0 ZFRTEL, T7BALRWTEEN,
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3DS

3DS Ja4'5

0x0253 DEYR[31:16] | SAMAF—T T 0 ZFREL, T7BALRWTEEW,
0x025E DE YR [16: 16 ] | NARAR—T /T 0 ZFREL, T7EALRNTIZSY,
0x025F DEYR[31:1] |0 ZBELTIZEN,

0x0280 MOE R [31:16] | 0x7FFF ZF%EL TEEY,

0x0289 DEYR[23:16] | NAMF—T T 0 ZFREL, T7BALRWTEEWN,
0x028A OB wh [31:16 ] | Ox7TFFF 3 EL TZEN,

0x028D MLk [31:16] | 0x0000 ZFREL TIFEEW,

0x02B0 OEw [ 31:16] | 0x7TFFF Z3%EL TEEWY,

0x02B9 O [15:8] | 0x00 ZFEL TIIZENY,

0x02B9 DL [23:16] | NARAR—T M 0 ZFRIEL, T7EALRNTIZSNY,
0x02B9 DEYR[31:24] | 0xA0 ZFREL TIEEWY,

0x02BA Mt wh [31:16] | 0x7FFF Z3%EL TEEWY,

0x02BD Otk [31:16] | 0x0000 ZFEEL TI/ZEWY,

SR aTIV - 57499 ARG R

8.8.25. DA AN) O x—FEFERTHELEEZDLIRAIRTE

SDK MR 2V A AN v = —F % T HERIC

, 18.8.20. A AN = —FFRIEL VAKX (0x0280 ~ 0x02AF 1EA) | T

ALV VAR E DI B R E T DODERITLET,

8.8.25.1. RA bz —4

WAV P == Z OERRHIRE DL P AZOEZ L FIRLET,

% 8-59. KAV z—FERABOL R IREE

LYRZ

L

0x004F O~ [2:0]

)/7L7L_T§ YT — X TIE

EFRIINTCOWBHNV U AXOEE &R ELF T, generic
EMETEECE A EE A

0x0050 ~ 0x0056

VoI LIZTER Y =— & TFE
ijﬁo

0x0050 (21 0x03020100 %s: RELET, generic BIEL L TRAV AN S
WET D, KL TVARKZ %Li’@/\/ M TT INEWA T I AD L AH
MBJEIC, EFELE r% 0x0051 A5t TR ELE T,

Bz, T/(/Fx7 FANTHIUL, T8 ﬁﬂzﬁ?@m:?ix?wﬁ%ﬁiéﬁﬁéhé
X972 T, #pragma output map (texture0, o02.xy) LEZRSIN T
1%, 0x0051 1Zi% 0x1F1FODOC ERELET,

BLEEH L ORZ O FEME 0x0050 MHEED TRIEL

KF A EMDOE 51T 0xIF THEAA D E T,
0x0064 Vo LIRSy =— X TEHRLIZH L A2 O JFHEITHE VW ET,
0x006F Vo LIRSy =— X TEHRLIZH L A2 D F eV ET,

0x0229 DL [31:31]

0 R ELET,

0x0242 ¥R [3:0]

VP U == 2SI T DTHRR MR - 1 Z2BOEL £,

0x024A O [3:0]

)/7L7ZTE Bz —H CERSILCWAH L AZ DS - 1 2R ELET,
generic BB E T ET,

0x0251 ®EYR[3:0]

VoI LBy 2= TEBSNTWAH L O RZ O - 1 &% ELET,
generic JEMEIXEIICE ENET,

EXREHRASH 153 / 195



3DS 3DS A4S SIS R=aTI - FS5T7499 A iR
0x0252 0x00000000 ZF& ELE T,
0x0254 DR [4:0] BETILEIHET A,
) VI U By 2= TERSNTODH NI UAZ O - 1 % ELET,
0x025E DR [3:0] generic JEMEIIARICE B EH A,
0x0280 DR [15:0] 0x0000 ZFR ELET,
0x0281 DEYH[23:0] BETHLEIIHER A,
0x0282 O [23:0 ] ETHMEIIHVER A,
0x0283 DY [23:0 ] BRETOHLEITIHVER A,
0x0284 DR [23:0] BETILEIIHVET A,
) VI U8Ry 2= TERSNTODH I UAZ O - 1 % ELET,
0x0289 DEYR[3:0] generic JEMEIIAEUCE ENET,
0x0289 Dtk [15:8] 0x00 ZFEELET,
0x0289 OBk [31:24 ] 0x08 Zi% ELET,
. VoV U IERY = —F TEHRINLTWDH I NV UAZOEHE N LLTIZEX (1 K
0x028D DLk [15:0] N) - 1) 2R ELET, generic B IEILEEICE 2 E 1A,
B MES AR E T D72, { 0x0290, 0x0291, 0x0292, 0x0293 HZLA T Ol
0x0290 ~ 0x0293 MABDEEFRELET,
{0x0000004C, 0x00000000, 0x00003F00, 0x00000000}
RAVI 2= TRETAH TR =T+ — AT EDL P AZZE Y THNTWET O T EHRFICIZLL TOLYREIZ
KLU THREZITORITEREE A,
% 8-60. KAV = DFHL=_JA—LICEIY Y TOEATLSBLY RS
FHI=D4—L EYETOhTLVBLIRAE
dmp_Point.viewport c67.xy
dmp_Point.distanceAttenuation b0
8.8.252. A/ x—4
FA = —F ORI E T DL VAXOfEE L FITRLET,
% 8-61. SAV r—HEARKROL O AAREE
LR #eEA
0x004F oY [2:0 ] Vo UFFTEE Y = — 2 TERSN TS IV PR OBEEHRELET,
;‘;ﬁtiﬂﬁ,ﬁf/:wﬁfﬁ%tkmﬁw)xémﬁlrﬁz% 0x0050 2 HEED TRHEL
0x0050 ~ 0x0056 0x0050 213 0x03020100 ZERGELET, Fil) T ANSWA T I AD IV DAL
MOIEIC, EFELTBEME 0x0051 2 HaEd CHRELET,
S B IEDOE AL 0xIF THEAA D FET,
0x0064 Vo UMY =— X TER LI L A2 O BTV ET,
0x006F Vo LIRSy =— X CERLIZH L AL D JF eV ET,
0x0229 Ok [31:31] 0 X ELET,
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3DS

3DS A4S SIS R=aTI - FS5T7499 A iR

0x0242 D [3:0]

Vo UITE Ry == 2 IS A )T DTERB MR - 1 Z2REL LT,

0x024A O [3:0]

VoI U By 2= TEBESN TWAH L O RF O - 1 &% ELET,

0x0251 DR [3:0]

VoL RY == TERBSNTWDI AL UAZOMEE - 1 #RELET,

0x0252

0x00000000 Z5% ELET,

0x0254 DR [4:0 ]

BRETDLEITHVEE A,

0x025E O~ [3:0]

VoI U By 2= CTEBESN TWAH L O RZ O - 1 &% ELET,

0x0280 A [15:0 ]

0x0000 ZFRELFE T, B b [ 15 : 15 ] TR 327 NI ET DL ERHD F

o

0x0281 DB~ [23:0] RETHLEITHVEE A,
0x0282 DL [23:0] RETHLEETHVEE A,
0x0283 DE>R[23:0] RIETDMLEITHIVEE A,
0x0284 DE~[23:0] RETHULEITIHVEE A

0x0289 O[3 :0]

VoI U By 2 — 2 TEBESN TWAH L O RZ O - 1 &% ELET,

0x0289 Dtk [15:8]

0x00 ZFXELET,

0x0289 DL [31:24]

0x08 ZF% ELET,

0x028D Dt~ [15:0]

VY UITA R Y == TERSNL TS AL PAZ O EE N LLT-EE, (1 K
N) - 1) ZRELET,

0x0290 ~ 0x0293

FEVNIE A E T D7, { 0x0290, 0x0291, 0x0292, 0x0293 HILL FOfED
MAGDOEERELET,
{0x0000004C, 0x40800040, 0x00003F00, 0x00000000}

T 2= B CRET IR L=T 3 — DI EDL DAL ZE DY THNTWETOT, BRI TOLIRHIZ
KU THBREZITORITIIRVER A,

& 8-62. AV DFHAL=—IF+—LIZEIYHTOLATLBLIRS

FHI=+—L

BElYLHTOATILNGLDRS

dmp_Line.width

c67.xyzw

8.8.25.3. VLT Yk x—4
Ty b == O FARHCRE T DL VA OEELL FIRLET,

& 8-63. VIL IV z—HERBOL ORI EE

LPRE

BtEd

0x004F O~ [2:0]

0x2 ZRELET,

0x0050 ~ 0x0056

0x0050 {Z 0x03020100, 0x0051 (Z 0x0BOA0908, 0x0052 ~ 0x0056 =
0x1FIFIF1F 2% EL £,

0x0064

0x00000000 Z&EL £,

0x006F

0x00000003 Z7% ELET,

0x0229 DLk~ [31:31]

0 X ELET,
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3DS 3DS JOY S R=aTIV - FS57499 Rk R
0x0242 PE YR [3:0] VoY LI ARY == AT TDIERBMES - 1 #3ELET,
0x024A DY [3:0] 0x2 ZFHELETS
0x0251 DER[3:0] 0x2 ZRELET,
0x0252 0x00000000 ZFRELET,
0x0254 DL [4:0] BRETHLEIHVER A,
0x025E DR [3:0] 0x1 #FHELETS
0x0280 DEwk [ 15: 0] 0x0000 ZFRELET, b [ 15 : 15 1 Xl § 27 R ET DL ERHY F
0x0281 O~ [23:0] RETDOLETHVET A,
0x0282 Dk~ [23:0] RETINLEIHVET A,
0x0283 ML~ [23:0] RETOMLETHVEE A,
0x0284 P [23:0] BRETHLEIHVER A,
0x0289 PEYR[3: 0] g/ﬁéﬁ% ;ﬁ%ﬁgﬂjﬁéhzﬂﬁm UBPEIXTE RUERE, 77— BB 3 D TT DT,
0x0289 DL [15:8] 0x00 X ELET,
0x0289 ML [31:24] 0x08 AR ELET,
0x028D MLk [15:0] 0x0003 ZFRELET,
FRE N ES AR E T D728, { 0x0290, 0x0291, 0x0292, 0x0293 HILL FDfED
0x0290 ~ 0x0293 B DA e LS.
{0x0000004C, 0x40800040, 0x00003F00, 0x00000000}
{0x0000004D, 0x00000000, 0x00004140, 0x00410000}
N Ty 2 —F TRETDH TR T — AT EDOL D ALIZEN L TOENTHNETOT, HHEIIU T OL Y RZ
WXL CHRREZATORIT UL ER A,
& 8-64. VILIYP z—FDFHNI=TH—LICEIYHTONTNSL D RS
FHI=TH+—L EYETOEATWNBLIRA
dmp_Shilhouette.width c71.xy
dmp_Shilhouette.openEdgeDepthBias c7l.z
dmp_Shilhouette.color c72.xyzw
dmp_Shilhouette.openEdgeColor c73.xyzw
dmp_Shilhouette.openEdgeWidth c74.xyzw
dmp_Shilhouette.acceptEmptyTriangles b0
dmp_Shilhouette.saceleByW bl
dmp_Shilhouette.frontFaceCCW b2
dmp_Shilhouette.openEdgeWidthScaleByW b3
dmp_Shilhouette.openEdgeDepthBiasScaleByW b4
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3DS

3DS A4S SIS R=aTI - FS5T7499 A iR

8.8.25.4. Catmull-Clark 47 T4E 3 sx—4
Catmull-Clark %7 T4 Var v =—X O HRFIZERE T DL P AZOfEE VLTI

5% 8-65. Catmull-Clark 7 FsEVav rx— S @ADL ASREE

LET,

LOR%E

B8

0x004F o >vh[2:0]

VoI UIEER Y = —F TERSIVTWAH L PAZOEHEF ELET,

0x0050 ~ 0x0056

U‘gf%fdﬁ,ﬁ\‘/z—&“fﬁ%u‘:Hjjjw/“x&@ﬁ'rﬁ: 0x0050 2 HEED TRRAEL
jz o

0x0050 (ZiF 0x03020100 ZFXEL E T, Kl T, /hSWAL T w7 ZAD ISP AH
MBIEIC, EFELTZEMEE 0x0051 235Hak0 TRRELET,

RAEHBMEDOI31E 0xIF THAA DT,

0x0064

VoV LI ERY ==X TERLIZH AV U AZ D RHIHENET,

0x006F

VU RY == F TER LI AL O AZ D BIEIHENE T,

0x0229 OBk [31:31]

1 R ELET,

0x0242 DY [3:0]

Vo UITAR Y == Z WA T HTERBME - 1 Z20ELE T,

0x024A OE >R [3:0]

Vo ZURETAERY =—F TERBINTWDI AL VAZOMEH - 1 R ELET,

0x0251 YR [3:0]

VoI LBy 2= CTEBESN TWAH L P RZ O - 1 &% ELET,

0x0252

0x00000001 ZF%ELET,

0x0254 DY [4:0]

0x03 ZF% ELET,

0x025E O[3 :0 ]

Vo ZUREIAERY =—F TERBINTWDI AL VAZOMEH - 1 R ELET,

0x0280 Dt [15:0 ]

0x0000 ZRELET, B b [ 15 : 15 ] ITHEE A7 NI ETHILERHD E

o

0x0281 Ot [23:0]

BRETDOLEITHEE A,

0x0282 O [23:0 ]

VoI LTV A AN 2= DT T T EF T2 I DT 7AW TR E T DI
DELET,

DMP_subdivisionl.obj 725
DMP_subdivision2.0bj 725
DMP_subdivision3.obj 725
DMP_subdivision4.obj 725
DMP_subdivision5.0bj 725
DMP_subdivision6.obj 725

¥ 0x0212FF Z3& ELET,
£ 0x0216FF % ELE,
¥ 0x021AFF #f2 L7,
% 0x021EFF Z3% €L %7,
¥ 0x0222FF 3% EL £,
£ 0x0226FF % ELE,

0x0283 Ak [23:0 ]

RIETORLEITHVEE A,

0x0284 DR [23:0 ]

RIETDLEITHVEE A,

0x0289 DEYr[3:0]

VoV LI RY ==X TERBINTODLH IV VAZOMEE - 1 R ELET,

0x0289 DEwvh[15:8]

0x01 ZFXELET,

0x0289 DBk [31:24]

0x08 X ELET,

0x028D Dtk [15:0]

VoI UIRTER Y =— X TERSNNTODH AL VA OESEE N LL7-Ex (1 K
N) -1 ZBRELET,

EXREHRASH 157 / 195




3DS

3DS A4S SIS R=aTI - FS5T7499 A iR

0x0290 ~ 0x0293

BN ERE R ET D=0, { 0x0290, 0x0291, 0x0292, 0x0293 HILL FOfED

MABDEERELET,

{0x0000004cC,
{0x0000004D,
{0x0000004E,
{0x0000004F,
{0x00000050,
{0x00000051,
{0x00000052,
{0x00000053,
{0x00000054,
{0x00000055,
{0x00000056,
{0x00000057,
{0x00000058,
{0x00000059,

ShiZ,

0x3C80003B,
0x0000003E,
0x4300003D,
0x3C60003C,
0x3D0C0039,
0x3CCc0003c¢C,
0x3D16003B,
0x3DAAAA39,
0x3D871C3A,
0x3E200039,
0x3D940039,
0x0000003F,
0x00000040,
0x000000CO,

DMP _subdivisionl.obj MDE D F-

{0x0000004B,

0x42000041,

DMP _subdivision2.obj D& DI

{0x0000004B,

0x42800042,

DMP_subdivision3.obj D#E D I

{0x0000004B,

0x43000042,

DMP _subdivision4.obj MD5E D F-

{0x0000004B,

0x43400042,

DMP _subdivision5.obj D& DI

{0x0000004B,

0x43800043,

DMP_subdivision6.obj D34 D I

{0x0000004B,

0x43C00043,

0x00003C80,
0x00003C00,
0x00003E80,
0xC8003780,
0x80003700,
0x70003A60,
0x0C003500,
0xC71C3C55,
0x425E3C55,
0x00003B80,
0x8FFF3C04,
0x00004180,
0x00004230,
0xC000C350,

0x80004100,
0x20004180,
0x80004200,
0xE0004240,
0x20004280,

0x500042cCo0,

0x003E2000}
0x003D8000}
0x00420000}
0x00390000}
0x003B8000}
0x003C2800}
0x003D8000}
O0x55BE2AAA}
0x55BE3C71}
0x00BDCOO0O}
0x00BE3600}
0x00CO0C000}
0x00C17000}
0x00428800}

0x00400000}
0x00408000}
0x00410000}
0x00414000}
0x00418000}

0x0041C000}

Catmull-Clark 7 F A4 Var = —F CHETHITR =T+ — AIGFEDOL VAR ZED S THNTWETOT, EH

FEIZIZLL T OL P AZTHK L THRREERI TR IUTR0 A,

5% 8-66. Catmull-Clark 7 T/E avz—FDFHNL—_J4—LIZE|Y Y TONTLSLIRA

FHL=TA—L

BYHTONTLNSLORSE

dmp_Subdivision.Level

c74.x

dmp_Subdivision.fragmentLightingEnabled

b2

8.8.255. —FHITF1EDIY

r—4

N—T VT T e Varve—F OFERRHICRET I VA OEE L FIRLET,

% 8-67. L—THTF(ELa Pz

DI—FERROLORIREIE

LOR%E

B2

0x004F AR [2:0 ]

Vo7 UTTER Y = — 2 CERSNTCWAH L AZ DA ELE T, generic

BYEIEEICE A EE A,

0x0050 ~ 0x0056

VoI URTEE S = — 2 TEZRLI-H L ZZ O EIEE 050050 235a5D THREL

EX

0x0050 (21 0x03020100 2 EL £, el T, /ISWOAL Ty ADH LAY
é;%lllﬁ&l\ TEFLIZJBMEZ 0x0051 2 Bafih TREL T, generic BIEITHERL £

SRR DT OxLF A S M 5

0x0064

Vo UFTERY 2 — 2 CEZ LI L ZZ D B HEVVET,

0x006F

PNZAD =P

— X TEHELEH AL PAZ DB ET,
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3DS

3DS A4S SIS R=aTI - FS5T7499 A iR

0x0229 DL [31:31 ]

1 R ELET,

0x0242 ¥R [3:0]

VP U R == 2 WSS DTHRR MR - 1 Z2BOEL £,

0x024A O [3:0]

VoY UTER Y ==X TERSNNTCODH L PAXOES - 1 2% ELET,
generic JEBMEIIEIUZE FNET,

0x0251 ®EYR[3:0]

VoI LBy 2= TEBESN TWAH L O RZ O - 1 #%ELET,
generic JEMEIXEIIZE ENET,

0x0252

0x00000001 Z5%ELE7,

0x0254 O [4:0]

0x02 ZEELET,

0x025E O~ [3:0]

VoY UTER Y ==X TERSNNTCODH L PAXOES - 1 2% ELET,
generic JEMEIIEHUZE A EE A,

0x0280 DR [15:0 ]

0x0000 ZRELET, B b [ 15 : 15 ] ITHEE T 27 NI ETHILERHD E

o

0x0281 DE>~[23:0] RETHULEITIHVEE A
0x0282 D>~ [23:0] RETHLEITHIVEE A,
0x0283 DL [23:0] RETHLEETHIVEE A,
0x0284 DL~ [23:0] RIETDMLEITHIVERE A,

0x0289 DEYr[3:0]

VoI UIETER Y =— X TERSNNTODHAL VA OES - 1 3% ELET,
generic JEMIIEEICE ENET,

0x0289 DEvh[15:8]

0x01 ZF%ELET,

0x0289 DL [31:24 ]

0x08 ZRXELET,

0x028D OB [15: 0]

Vo7 URIAER Y 2= F TEZBIIVTWDI L VAXOME S A N ELT-Ex (1 KL
N) - 1) Za% ELE T, generic BIEIIMELLIE A F A,

0x0290 ~ 0x0293

FE NEE S AR E T ST, { 0x0290, 0x0291, 0x0292, 0x0293 HILL F DOfED
HMAGDOEERELET,

{0x00000057, 0x40800040, 0x00003F00, 0x00000000}
{0x00000058, 0x3DO0003E, 0x000056FF, 0xFF3C0000}
{0x00000059, 0x3800003D, 0x00003E80, 0x003D3000}
{0x00000052, O0x3CE0003B, 0x00003D80, 0x00390000}
{0x0000005B, 0x3C60003A, 0x80003B80, 0x00000000}
{0x0000005C, 0x3C98003D, 0x9C003C80, 0x003DCO00}
{0x0000005D, O0x3DEO003E, 0x10003D80, 0x003E4000}

N—T VT T4 Var v a—F THRETDTRL=T 4 —NIHFE DL VAXZEN Y THNTHET O T, [ HRHIIX
LUFOL P AZIZH L THRREEITORIT IR0 ER A,

% 8-68. L—THITTAELaV o z—FDFHL=I+—LICEIYLETOATNSLY RS

FHL=TA—L EYETEATINBLDRA
dmp_Subdivision.Level c86.x
dmp_Subdivision.fragmentLightingEnabled b0

8.8.256. R—TA VIV AT LY T—H
IN—TAINV AT By =—F OFHFHIRET DL VAXDOEELL FIORLET,
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3DS 3DS 7O5 S35 R=aTIV - F 57499 Rk AR
# 8-69. N—TAIINWIATLOI—FFERABROLSAZBREE
LYRAE L L
0x004F ot h[2:0] 0x3 ZRELET,
0x0050 |2 0x03020100, 0x0051 {Z 0xOBOA0908. 0x0052 |ZTILT 7 AF ¥ FEAE 2 %
0x0050 ~ 0x0056 325613 0x17160D0C %, i L2V EE 11X 0x1IF1IFODOC 3% EL 9,
0x0053 ~ 0x0056 |Z1% 0x1F1F1FIF 2% ELET,
0x0064 0x00000000 =& ELET,
0x006F TIATF Y ERR 2 Z T D86 13 0x00000503 2, HH LAV B
X 0x00000103 ZR EL £,
0x0229 ¥k [31:31] 0 ZZELET,
0x0242 YR [3:0] VoI U By = —F I AN THERBMES - 1 23 ELET,
0x024A OE YR [3:0] 0x4 Z%ELET,
0x0251 YR [3:0] 0x4 ZHELET,
0x0252 0x01004302 Z5% ELET,
0x0254 DY [4:0] BWETHMLEIIHVER A,
0x025E AR [3:0 ] 0x2 % ELET,
0x0280 A [15:0 ] 0x0000 ZF% ELET,
0x0281 DR [23:0] WETDMLEIIHVET A,
0x0282 O [23:0 ] WETHMLEIIHVER A,
0x0283 O [23:0 ] BRETOHLEIIHVER A,
0x0284 A [23:0 ] 0x0100FE Zg%ELF7,
) TES Y =— 2 DO NSNS TES BRI ZTA US| FIEH SO T 4 TRy
0x0289 vk [3:0] ZH AR 4 SDE 5 STTDOT. Oxd %gﬁﬁbi%‘o
0x0289 Ak [ 15 : 8] 0x01 ZHELET,
0x0289 DY~ [31:24] 0x08 R ELET,
0x028D Dtk [15: 0] 0x0007 ZEX ELE T,
H@JJ/J @uﬁ@vﬁ: YET B0, { 0x0290, 0x0291, 0x0292, 0x0293 HILL FOfED
MAE D ER Tfl,i*f
{0x0000004C, Ox3F0000BF, 0x00003F00, 0x00000000}
0x0290 ~ 0x0293 {0x0000004D, 0x40921F3C, 0x45F34192, O0x1F3E0000}
{0x0000005D, Ox3F00003F, 0x0000BC55, Ox55BE0000}
{0x0000005E, 0x3811113A, 0x5555B2A0, Ox1AB56C16}
{0x0000005F, Ox2C71DE2F, OxAOlAASAE, Ox64A927E4}
IN=T YT NV AT B 2—H CRET DTN =T 4 —ANIFEDL VAXZEN Y THNTWET O T, fHRRIZIZLL
TOLTAZ I L CHRREEITORIT U2 EE A,
# 8-70. R\—FTAIIWIRTLOI—FDFHAL=T+—LICEIY L TEATLSLIRA
FHA=TF—L EYLHTONATINALIORA
dmp_PartSys.color c26.xyzw ~ c29.xyzw
dmp_PartSys.viewport c30.xy
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dmp_PartSys.pointSize c3l.xy

dmp_PartSys.time c3l.z

dmp_PartSys.speed c3l.w
dmp_PartSys.distanceAttenuation c32.xyz
dmp_PartSys.countMax c32.w
dmp_PartSys.randSeed c33.xyzw
dmp_PartSys.aspect c34.xyzw ~ c37.xyzw
dmp_PartSys.randomCore c38.xyzw
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89. LORAIZERET HEADIA—TVRER

LR THET DD 20T, TV —2a CRELIAENONER Y 4 —~ v MIEBEN TR ESNTWET, &
DIFEA LT 32 By NFEY NI R B E BRI N B> TOET,

89.1. 24 EvrRE/MIEABADO TR

32 B MNREE/NEUR DD 24 By MZBI NSRS (FF SR 1 B b, FREGR 7 B b ARG 16 ) ~OZ o — %
BUTFIZRLE Y, inarg (T 32 B MNZFEVNEISEAEE T L, outarg @ unsigned int WZHIZ 24 By MNEBE))
BRBDRANSIVET,

O—F 8-23. 24 EvFRE/ M mBMADEHRI—

s
#define UTL F2F 16M7E( inarg, outarg) \
{\

unsigned uval , m ; \

int e ; \

float £ ; \

static const int bias = 128 - (1 << (7 - 1)); \
f = (_inarg); \
uval = *(unsigned*)&f ; \
e = (uval & Ox7fffffff) 2 (((uval >> 23) & Oxff) - bias ) : 0; \
m_ = (uval & Ox7fffff) >> (23 - 16); \
if (e >= 0) \
_outarg = m_ | (e << 16) | ((uval >> 31) << (16 + 7)); \
else \
_outarg = ((uval >> 31) << (16 + 7)); \

89.2. 16 EVFREI/IMNERB~ADE

32 B NEE/ NIURED D 16 By MZBI/ NSRS (FF 250 1 e s, FEEG 5 B b, IREGH 10 v bh) ~D 4o —R%
PITFITRLET, inarg I 32 By MNFE/ NS AT L. outarg @ unsigned int MZHICZ 16 By MNEB)/)
HREDHESIET,

O—FK 8-24. 16 EvF 2RI/ R B~ DEHRO—F
\

#define UTL F2F 10MS5E(_ inarg, outarg)

{\
unsigned uval , m ; \
int e ; \
float £ ; \
static const int bias_ = 128 - (1 << (5 - 1)); \
f = (_inarg); \
uval = *(unsigned*)s&f ; \
e = (uval & Ox7fffffff) ? (((uval >> 23) & Oxff) - bias ) : 0; \
m = (uval & Ox7fffff) >> (23 - 10); \
if (e >= 0) \
_outarg = m_ | (e << 10) | ((uval >> 31) << (10 + 5)); \
else \
_outarg = ((uval >> 31) << (10 + 5)); \
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8.9.3. 31 EVrREI/MN R B~DEH

32 By MNFEVNEURED D 31 By NRE INEURE (R B 1 B b FRECH T By b REGH 23 By ) ~DEHa— R
BITFIZRLET, inarg T 32 By MNZFEVNIS AT L, outarg @ unsigned int MW 31 By MEBE)/)
BURBDHEISIVET,

O—FK 8-25. 31 EvF 2B/ RBMADEHRI—

#define UTL F2F 23M7E(_inarg, _outarg) \
{\

unsigned uval , m ; \

int e ; \

float £ ; \

static const int bias = 128 - (1 << (7 - 1)); \
f = (_inarg); \
uval = *(unsigned*)&f ; \
e = (uval & Ox7fffffff) 2 (((uval >> 23) & Oxff) - bias ) : 0; \
m_ = (uval & Ox7fffff) >> (23 - 23); \
if (e >= 0) \
_outarg = m_ | (e << 23) | ((uval >> 31) << (23 + 7)); \
else \
_outarg = ((uval >> 31) << (23 + 7)); \

8.9.4. 20 EVF BB/ RBADEH

32 B MEBEVNEUREDD 20 By MZEIINEUS B (FF S50 1 ey b FREER 7 B b AREGH 12 By ) ~O o — %
UFIRLET, inarg I 32 B MR/ MIOEHEET L, outarg @ unsigned int BZEHIZ 20 B MNEB/)
BRBDHEASIVET,

O—FK 8-26. 20 EVFRRI/IME RBADERI—F

#define UTL F2F 12M 7E( inarg, outarg) \

{\
unsigned uval , m ; \
int e ; \
float £ ; \
static const int bias = 128 - (1 << (7 - 1)); \
f = (_inarg); \
uval = *(unsigned*)&f ; \
e = (uval & Ox7fffffff) 2 (((uval >> 23) & Oxff) - bias ) : 0; \
m = (uval & Ox7fffff) >> (23 - 12); \
if (e >=0) \
_outarg = m_ | (e << 12) | ((uval >> 31) << (12 + 7)); \
else \
_outarg = ((uval >> 31) << (12 + 7)); \

8.9.5. MNIER 7 EVFDHBOE 8 EvFEE/MIRBADEH

32 By NRB/ NS S 8 By METE/ NS EE VN T By hOF S0 E) ~O A M —R AL FIORLET, ADHE
X2 OMBCRILET, inarg I 32 EYMNRFEVINIUREAEE T L, outarg (T 8 By MNEE/NIGEHM MV E
ﬁ—o
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O—FK 8-27. /N & 7 EVrDFBEDOE 8 EVFEE/NMNI A B ADERO—F

#define UTL F2FX 8W _1I T( inarg, _outarg) \
{\
float £ ; \

unsigned v_; \

f = (_inarg); \

v_ = *(unsigned*)s&f ; \

if (£ == 0.f || (v_ & 0x7£800000) == 0x7£800000) \
_outarg = 0; \

else \

{\

f 4= 0.5f * (1 << 1); \
f *=1 << (8 - 1); \

if (£ < 0) \

£ =0; \
else if (£ >= (1 << 8)) \

f = (1 << 8) - 1; \
if (£ >= (1 << (8 - 1))) \

_outarg = (unsigned) (f - (1 << (8 - 1))); \
else \

_outarg = (unsigned) (£ + (1 << (8 - 1))); \

A

8.9.6. NKER 11 EVFDOFBEDZT 12 EvFEE/NMNI A BEA~ADEH

32 By MRE/ NS D 12 B MEE/INEUSE UNEER 11 By ROFF50E) ~OZE Mo —RE LU FIORLET, /MK
EISHHME T O T, ADMEIT 2 O TIEHIVET A, inarg 1T 32 By NEENMEAEEE T L, outarg 12 12
By Ml E N S IV E T,

O—FK 8-28. /NER 11 EvFDFEDZE 12 EvFER/MERABADOERI—F

#define UTL F2FX 12W 1I F( inarg, outarg) \

{\
float £ ; \
unsigned v_; \
f = (_inarg); \
v_ = *(unsigned*)&f ; \
if (£ == 0.f || (v_ & 0x7£800000) == 0x7£800000) \
_outarg = 0; \
else \
{\

£ ox= (1 << (12 - 1)); \
if (£ < 0) \

{\
_outarg = 1 << (12 - 1); \
f =-f ; \
FA
else \
_outarg = 0; \
if (£ >= (1 << (12 - 1))) £ = (1 << (12 - 1)) - 1; \

_outarg |= (unsigned) (f ); \
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FA

8.9.7. INER 11 EVFDFEDE 12 EVREE/MIABADEH: 2

32 B MNEE/ NI D 12 By RE BN UNEES 11 By bR 52X) ~OEHa—RE LI FIORLET, AD
i1 2 OMBCTRILET, _inarg (2 32 By MNZFEVINIREAIET &, outarg (T 12 By MEE/ N HEINS
NET,

O—FK 8-29. /NER 11 EvRDHFBDZE 12 EvFER/MIABADERI—F 2

#define UTL F2FX 12W 1I T( inarg, _outarg) \

{\
float £ ; \

unsigned v_; \

f = (_inarg); \

v_ = *(unsigned*)&f ; \

if (£ == 0.f || (v_ & 0x7£800000) == 0x7£800000) \
_outarg = 0; \

else \

{\

f 4= 0.5f * (1 << 1); \
f o *=1 << (12 - 1); \
if (£ < 0) \
£ =0; \
else if (£ >= (1 << 12)) \
£ = (1 << 12) - 1; \
if (£ >= (1 << (12 - 1))) \
_outarg = (unsigned) (f - (1 << (12 - 1))); \
else \
_outarg = (unsigned) (£ + (1 << (12 - 1))); \

FA

8.9.8. N¥ER 8 EVFDFBEDOE 13 EvFEE/IMIABA DT

32 By MEBE)/MIRES 13 By MEE/ NI VNG 8 E Y hOFF50&) ~DORE B —R 2L FITRLEY . ADE
132 ORIBCRILLET, _inarg 12 32 By NZFEVINEIUREETET L. _outarg (T 13 By MEE/NES DM
EX

a—FK 8-30. /NER 8 EVRDFEDE 13 EVMERIMI AR BADERI—F

#define UTL F2FX 13W 5I T( inarg, _outarg) \
{\
float £ ; \

unsigned v_; \

f = (_inarg); \

v_ = *(unsigned*)s&f ; \

if (£ == 0.f || (v_ & 0x7£800000) == 0x7£800000) \
_outarg = 0; \

else \

{\

f += 0.5f * (1 << 5); \
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f *=1 << (13 - 5); \

if (F < 0) \

£ =0; \
else if (£ >= (1 << 13)) \

f = (1 << 13) - 1; \
if (£ >= (1 << (13 - 1))) \

_outarg = (unsigned) (f - (1 << (13 - 1))); \
else \

_outarg = (unsigned) (f + (1 << (13 - 1))); \

P

8.9.9. NKER 11 EVFDFFEDE 13 EvrER/NMNERBA~ADEHR

32 By NRE/ NS IS 13 By MEE /NS UNEES 11 B OB BoX) ~O o — 2L FIRLET, AD
X 2 OMBCRILET, inarg 12 32 By MNEE/NMEREEIET L, outarg 1T 13 By MEE/NMEAREAEHIE
nET,

a—FK 8-31. /N&#E 11 EvhOFHFBDOZE 13 EvrER/NMNEABADOET#RI—F

#define UTL F2FX 13W 2I T( inarg, outarg) \
{\
float £ ; \

unsigned v_; \

f = (_inarg); \

v_ = *(unsigned*)s&f ; \

if (£ == 0.f || (v_ & 0x7£800000) == 0x7£800000) \
_outarg = 0; \

else \

{\

f += 0.5f * (1 << 2); \

f *=1 << (13 - 2); \

if (£ < 0) \

£ =0; \
else if (f >= (1 << 13)) \

f = (1 << 13) - 1; \
if (£ >= (1 << (13 - 1))) \

_outarg = (unsigned) (£ - (1 << (13 - 1))); \
else \

_outarg = (unsigned) (f + (1 << (13 - 1))); \

FA

8.9.10. /NEIER 12 EYFDFBEDZF 16 EvFEE/NMNIAKADETH

32 By NFEVNEURED D 16 By MEE/INEURER NGRS 12 B RO 50&) ~OEHa—RE L FIORLET, AD
il 2 OMBCTRILET, _inarg (2 32 By MNFEVINIREAIET L, outarg (T 16 By M E/ NI HEANS
NEJ,
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O—FK 8-32. /NEB 12 Evh DB DZE 16 EvFER/IMNEABADEHRI—F

#define UTL F2FX 16W 41 T( inarg, _outarg) \
{\
float £ ; \

unsigned v_; \

f = (_inarg); \

v_ = *(unsigned*)s&f ; \

if (£ == 0.f || (v_ & 0x7£800000) == 0x7£800000) \
_outarg = 0; \

else \

{\

£ 4= 0.5f * (1 << 4); \
£ =1 << (16 - 4); \

if (£ < 0) \

£ =0; \
else if (£ >= (1 << 16)) \

f = (1 << 16) - 1; \
if (f>= (1 << (16 = 1))) \

_outarg = (unsigned) (f - (1 << (16 - 1))); \
else \

_outarg = (unsigned) (£ + (1 << (16 - 1))); \

A

8.9.11. \MEER 0 EvFDHFEEL 8 EWFEIE/NMEmBADEHR

32 Ey MBI ED 8 By ME TE /NI CNEER 0 By hORF 5720 ) ~D AT —R 2L FIRLET, _inarg
1232 B MEEV NI ERIET L. outarg IT 8 By MEE/NNIURED ML ET,

a3—F 8-33. /iR 0 EVhDFHFELL 8 EvFEIR/IMNERBADERI—F

#define UTL F2UFX 8W 8I( inarg, outarg) \

{\
float £ = (_inarg); \
unsigned val ; \
unsigned v_ = *(unsigned*)&f ; \
if (£ <=0 || (v_ & 0x7£800000) == 0x7£800000) \
val = 0; \
else \
{\
f *=1 << (8 - 8); \
if (£ >= (1 << 8)) \
val = (1 << 8) 1\
else \
val = (unsigned) (f ); \
FA
(_outarg) = val ; \

8.9.12. NEIER 11 ErDFELL 11 EvFEE/MI AN T

32 By MEB/MIUREDS 11 By MEE/ N CNEED 11 © v bOFF57eL) ~OZE B —R 2 LU FIRLET,
_inarg T 32 By MNREEVNIREEE T L. outarg 1T 11 B MNEE/ NS EDESIVET,
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O—FK 8-34. /NEE 11 EvhDHBLL 11 EvbEE/NMNE A EADOTHEI—F

#define UTL F2UFX 11W 0I( inarg, _outarg) \

{\
float £ = (_inarg); \
unsigned val ; \
unsigned v_ = *(unsigned*)&f ; \
if (£ <=0 || (v_ & 0x7£800000) == 0x7£800000) \
val = 0; \
else \
{\
£ o*=1 << (11 - 0); \
if (£ >= (1 << 11)) \
val = (1 << 11) - 1; \
else \
val = (unsigned) (f ); \
FA
(_outarg) = val ; \

8.9.13. /NE#ER 12 EFDF S 4L 12 EvFETE/MI AEA~AD T

32 By MEB/MIUREDS 12 By MEE/ N VN 12 © v bOFF 57 L) ~OZEH A —R 2 LU FIRLET,
_inarg 2 32 B NREVNIUGEEETE T L. outarg (T 12 By MNEE/ MR KISV ET,

O—F 8-35. /NER 12 EvhOHFELL 12 EvFER/MI A BADEHI—F

#define UTL F2UFX 12W 0I( inarg, outarg) \

{\
float £ = (_inarg); \
unsigned val ; \
unsigned v_ = * (unsigned*)&f ; \
if (£ <=0 || (v_ & 0x7£800000) == 0x7£800000) \
val = 0; \
else \
{\
£ o*¥=1 << (12 - 0); \
if (£ >= (1 << 12)) \
val = (1 << 12) - 1; \
else \
val = (unsigned) (f ); \
}\
(_outarg) = val ; \

8.9.14. INSER 24 BV DFFBEL 24 EVFEER/INI R BADOTHL

32 By MEB/MEUREDS 24 By MEE /NI VNS 24 © Y O 572L) ~OE B —R LU FITRLET,
_inarg T 32 B NREVNIUGEEETET L. outarg (T 24 By MNEE/ MR B HHEVET,
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O—FK 8-36. /N#iER 24 EVRDFBEL 24 EvrER/NMN I RBADOERI—F

#define UTL F2UFX 24W 0I(_ inarg, _outarg) \

{\
float £ = (_inarg); \
unsigned val ; \
unsigned v_ = *(unsigned*)&f ; \
if (£ <=0 || (v_ & 0x7£800000) == 0x7£800000) \
val = 0; \
else \
{\
f *=1 << (24 - 0); \
if (£ >= (1 << 24)) \
val = (1 << 24) - 1; \
else \
val = (unsigned) (f ); \
FA
(_outarg) = val ; \

8.9.15. INER 8 EVRD B LL 24 EVETE/NMNIRBADTHL

32 By MEE/NEIUREDS 24 By MEE /NI CNEE 8 0 hOFF 570 L) ~DZEH=a— R 2 LU FITRLET,
_inarg 2 32 B NREVNIUEEETE T L. outarg (T 24 By MNEE /MRS IVET,

O—K 8-37. INEER 8 EVRDHELL 24 EvrER/NMNIABADOTERO—R

#define UTL F2UFX 24W 16I( inarg, outarg) \

{\

float £ = (_inarg); \

unsigned val ; \

unsigned v_ = * (unsigned*)&f ; \

if (£ <=0 || (v_ & 0x7£800000) == 0x7£800000) \
val = 0; \

else \

{\

f *=1 << (24 - 16); \
if (£ >= (1 << 24)) \

val = (1 << 24) - 1; \
else \
val = (unsigned) (f ); \
}\
(_outarg) = val ; \

8.9.16. JREI/N AL (0 ~ 1) D SFELL 8 EVFEHADTH

0 ~ 1 OFEFAD 32 By NZEVNEUSENHRF 5720 8 By MERA~DOEH I —REZ LU FIRLET, £ 12 32 By NZEI/N
BRBEET L 7L 8 By MEEANRY ET,
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O—F 8-38. 2RI/ A0 ~ )MSFELEL 8 EVFEHADERI—F

((unsigned) (0.5f + (f) * (float) ((1 << 8) - 1)))

8.9.17. BB/ R0 ~ 1) HSFELL 8 EVFEHADEH 2

0 ~ 1 OFPAD 32 By NZEV NS EBRF 5700 8 By MER DB —REZ LU FIRLET, £ 12 32 By NZE/N
BRBEET L /7Rl 8 By MEEANRY ET,

a—F 8-39. BEV/MRE(0 ~ NALFHELL 8 EVFEBADEHI—F 2

((unsigned) ((f) * (float) ((1 << 8) - 1)))

8.9.18. BB/ AR (-1 ~ NHOHFEOET S EVIERADETH

-1 ~ 1 OFPHO 32 By MNEENERED O 5oE 8 By MERA~OLE Mo —RE LI FIORLET, £ 1T 32 By MNZE)
INEUR BRIV T L, fF 0% 8 By MNEKMNIEDET,

a—F 8-40. B/ BURE (-1 ~ N ALFZOF 8 EVFEBMAOEHI—F

(((unsigned int) (fabs(127.f * (f))) & Ox7f) | (f < 0 2 0x80 : 0))

8.9.19. 16 EY R B/ A D 32 VR B/ MR BADE

16 B N7B INER B (FFB56 1 B b, $85650 5 By b AREGES 10 By M) 235 32 By MNREEV MNIUR A~ DB o —R %
PUTFIZZRLET, inarg IZ unsigned int BIZSEUITAEIISILE 16 B MNEE INEE A IET &, outarg D
float BIZEHIT 32 B MRV NEURED IS ILE T,

O—K 8-41. 16 B REI/MNIAEH S 32 EVNREBI/MNMI A BADOERI—F

#define UTL U2F 10M5E( inarg, outarg) \
{\
int e ; \

unsigned m_; \

unsigned u_ = (_inarg); \
const int width = 10 + 5 + 1; \
const int bias = 128 - (1 << (5 - 1)); \
e = (u_ > 10) & ((1 << 5) - 1); \
m =u & ((1 << 10) - 1); \
if (u & ((1 << (width - 1)) - 1)) \
u_ = ((u_>> (5 + 10)) << 31) | (m_ << (23 - 10)) | ((e_ + bias ) << 23); \
else \
u_ = ((u_ > (5 + 10)) << 31); \
(_outarg) = *(float*)s&u ; \

8.10. LS RAZTYS

[8.8. PICA L U AXIEH | TN LIZL PAAERDL VAL~ T hmLET, LUARX <y 713, BiET 52— B
FR2=T 3 — A, EFSNDAREIEDHDLAT — e T RLAZ LICEED TERIZLTWET,
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8.10.1. L X4 0x0010 ~ Ox00FF DL ATV

£ 8-711. LCRETYT(PRL X 0x0010 ~ 0x00FF)

TELR | BR% B¥-PHI=T4—L NN_GX_STATE_
0x0010 8.8.22 nngxSplitDrawCmdlist (), nngxTransferRenderImage () | —
glCullFace (). glDisable (GL CULL FACE),
0x0040 | 8.8.15 glEnable (GL CULL FACE),glFrontFace () OTHERS
0x0041~ .
ox0044 | 8:8-10 glViewport () OTHERS
0x0047 dmp FragOperation.enableClippingPlane FSUNIFORM
8.8.9.4
818838]3 dmp FragOperation.clippingPlane FSUNIFORM
0x004D dmp FragOperation.wScale, glDepthRangef ().
8.8.9.3 glDisable (GL POLYGON OFFSET FILL), FSUNIFORM
0x004E B glEnable (GL_POLYGON OFFSET FILL). TRIOFESET
X glPolygonOffset ()
8.8.1.10 R
0x004F 8.8.20.8 H L o AZ O SR E SHADERPROGRAM
0x0050~ | 8.8.1.12 o .
0x0056 | 8.8.90.10 | TV AS DIEIERGE SHADERPROGRAM
0x0061 glEarlyDepthFuncDMP () OTHERS
glDisable (GL_EARLY DEPTH TEST DMP),
0x0062 | 8.8.13 glEnable (GL_EARLY DEPTH TEST DMP) OTHERS
0x0063 glClear (GL_EARLY DEPTH BUFFER BIT DMP) -
8.8.1.12 S
0x0064 8.8.20.10 HAOLOAZ D EMHRE SHADERPROGRAM
0x0065~ glDisable (GL SCISSOR TEST) .
oxo067 | 5-8-16 glEnable (GL _SCISSOR TEST).glScissor () SCISSOR
0x0068 8.8.10 glViewport () OTHERS
0x006A 8.8.13 glClearEarlyDepthDMP () OTHERS
0x006D 8.8.9.3 dmp_ FragOperation.wScale FSUNIFORM
0x006E 8.8.3 glRenderbufferStorage (). glTexture2DImage2D () FRAMEBUFFER
8.8.1.13 p
0x006F | " o'or |y | HAVREED 7 vy il SHADERPROGRAM
8.8.6.2 dmp Texture[i].samplerType (i=0,1,2) TEXTURE
dmp Texture[2].texcoord,
0x0080 8.8.6.3 dmp Texture[3].texcoord, FSUNIFORM
dmp Texture[3].samplerType
8.8.19 glDrawArrays (). glDrawElements () -
0x0081 8.8.6.8 glTexParameter () TEXTURE
0x0082 8.8.6.6 glTexImage2D ()., glCompressedTexImage2D (). TEXTURE
glCopyTexImage2D ()
0x0083 8.8.6.2 dmp Texture[0].samplerType TEXTURE
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8.8.6.7 glTexImage2D (), glCompressedTexImage2D (). TEXTURE
e glCopyTexImage2D ()
8.8.6.8 glTexParameter () TEXTURE
glTexParameter ()., glCopyTexImage2D ().
0x0084 8.8.6.8 glCompressedTexImage2D ()., glTexImage2D() TEXTURE
0x0085~ glTexImage2D ()., glCompressedTexImage2D ().
0x008A 8.8.2 glCopyTexImage2D () TEXTURE
dmp Texture[0] .perspectiveShadow,
0x0088 8.8.6.1 dmp Texture[0].shadowZBias FSUNIFORM
0x008E 8.8.6.7 glTexImage2D ()., glCompressedTexImage2D (). TEXTURE
e glCopyTexImage2D ()
0x008F 8.8.5.1 dmp FragmentLighting.enabled FSUNIFORM
0x0091 8.8.6.8 glTexParameter () TEXTURE
0x0092 8.8.6.6 glTexImage2D ()., glCompressedTexImage2D (). TEXTURE
T glCopyTexImage2D ()
8.8.6.7 glTexImage2D (). glCompressedTexImage2D (). TEXTURE
T glCopyTexImage?2D ()
0x0093
8.8.6.8 glTexParameter () TEXTURE
0x0094 8.8.6.8 glTexImage2D ()., glCompressedTexImage2D (). TEXTURE
e glCopyTexImage2D ()
0%0095 8.8.9 glTexImage2D ()., glCompressedTexImage2D (). TEXTURE
o glCopyTexImage2D ()
0x0096 8.8.6.7 glTexImage2D (), glCompressedTexImage2D (). TEXTURE
e glCopyTexImage2D ()
0x0099 8.8.6.8 glTexParameter () TEXTURE
0x009A 8.8.6.6 glTexImage2D (), glCompressedTexImage2D (). TEXTURE
e glCopyTexImage2D ()
8.8.6.7 glTexImage2D ()., glCompressedTexImage2D (). TEXTURE
T glCopyTexImage2D ()
0x009B
8.8.6.8 glTexParameter () TEXTURE
glTexParameter ()., glCopyTexImage2D() .
0x009C 8.8.6.8 glCompressedTexImage2D (), glTexImage2D () TEXTURE
0x009D 8.8.9 glTexImage2D (). glCompressedTexImage2D (). TEXTURE
o glCopyTexImage2D ()
0x009E 8.8.6.7 glTexImage2D ()., glCompressedTexImage2D (). TEXTURE
e glCopyTexImage2D ()
dmp Texture[3].ptClampU,
dmp Texture[3].ptClampV,
dmp Texture[3].ptRgbMap,
dmp Texture[3].ptAlphaMap,
0x00A8 dmp Texture[3].ptAlphaSeparate, FSUNIFORM
8.8.6.4 dmp Texture[3].ptNoiseEnable,
Ik dmp Texture([3].ptShiftU,
dmp Texture[3].ptShiftV,dmp Texture[3].ptTexBias
0x00A9
~0x00A dmp Texture[3].ptNoiseU, dmp Texture[3].ptNoiseV | FSUNIFORM
B
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dmp Texture[3].ptMinFilter,
0x00AC dmp Texture[3].ptTexWidth, FSUNIFORM
dmp Texture[3].ptTexBias
0x00AD dmp Texture[3].ptTexOffset FSUNIFORM
0x00AF dmp Texture[3].ptSampler{RgbMap,AlphaMap, NoiseMa LUT
p/ RI GI BI A}
0x00B0 8.8.6.5 \ ‘ )
~0x00B BT —T N ~DF —HFHIE LUT
7
0x00C0 dmp TexEnv[0].srcRgb, dmp TexEnv[0].srcAlpha FSUNIFORM
dmp TexEnv[0].operandRgb,
0x00C1 dmp TexEnv[0].operandAlpha FSUNIFORM
8.8.4 dmp TexEnv[0].combineRgb,
0x00C2 dmp TexEnv[0].combineAlpha FSUNIFORM
0x00C3 dmp TexEnv[0].constRgba FSUNIFORM
0x00C4 dmp TexEnv[0].scaleRgb, dmp TexEnv[0].scaleAlpha | FSUNIFORM
0x00C8 dmp TexEnv[1l].srcRgb,dmp TexEnv[l].srcAlpha FSUNIFORM
dmp TexEnv[1l].operandRgb,
0x00C9 dmp TexEnv[1l].operandAlpha FSUNIFORM
8.8.4 dmp TexEnv[1l].combineRgb,
0x00CA dmp TexEnv[1l].combineAlpha FSUNIFORM
0x00CB dmp TexEnv[l].constRgba FSUNIFORM
0x00CC dmp TexEnv[1l].scaleRgb, dmp TexEnv[l].scaleAlpha | FSUNIFORM
0x00D0 dmp TexEnv[2].srcRgb, dmp TexEnv[2].srcAlpha FSUNIFORM
dmp TexEnv[Z2].operandRgb,
0x00D1 dmp TexEnv[2].operandAlpha FSUNIFORM
8.8.4 dmp TexEnv[1].combineRgb,
0x00D2 dmp:TexEnv [1] .combineAlpha FSUNIFORM
0x00D3 dmp TexEnv[2].constRgba FSUNIFORM
0x00D4 dmp TexEnv[2].scaleRgb, dmp TexEnv[2].scaleAlpha | FSUNIFORM
0x00D8 dmp TexEnv[3].srcRgb, dmp TexEnv[3].srcAlpha FSUNIFORM
dmp TexEnv[3].operandRgb,
0x00D9 dmp TexEnv[3].operandAlpha FSUNIFORM
8.8.4 dmp TexEnv[3].combineRgb,
0x00DA dmp:TexEnv [3].combineAlpha FSUNIFORM
0x00DB dmp TexEnv[3].constRgba FSUNIFORM
0x00DC dmp TexEnv[3].scaleRgb, dmp TexEnv[3].scaleAlpha FSUNIFORM
8.8.4.1 dmp TexEnv[i].bufferInput (i=1,2,3,4) FSUNIFORM
0x00EO0 8.8.7.1 dmp Gas.shadingDensitySrc FSUNIFORM
8.8.8.1 dmp Fog.mode, dmp Fog.zFlip FSUNIFORM
0x00E1 8.8.8.1 dmp Fog.color FSUNIFORM
0x00E4 8.8.7.1 dmp_ Gas.attenuation FSUNIFORM
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0x00Eb5 dmp Gas.accMax FSUNIFORM
0x00E6 dmp Fog.sampler LUT
0x00ES8 8.8.8.2 ) )
~0x00E BT =T NA~DT —HRE LUT
F
0x00F0 dmp TexEnv[4].srcRgb, dmp TexEnv[4].srcAlpha FSUNIFORM
dmp TexEnv[4].operandRgb,
0x00F1 dmp TexEnv[4].operandAlpha FSUNIFORM
8.8.4 dmp TexEnv[4].combineRgb,
0x00F2 dmp TexEnv[4].combineAlpha FSUNIFORM
0x00F3 dmp TexEnv[4].constRgba FSUNIFORM
0x00F4 dmp TexEnv[4].scaleRgb, dmp TexEnv[4].scaleAlpha | FSUNIFORM
0x00F8 dmp TexEnv[5].srcRgb, dmp TexEnv[5].srcAlpha FSUNIFORM
dmp TexEnv[5].operandRgb,
0x00F9 dmp TexEnv[5].operandAlpha FSUNIFORM
8.8.4 dmp TexEnv[5].combineRgb,
0x00FA dmp:TexEnv[S] .combineAlpha FSUNIFORM
0x00FB dmp TexEnv[5].constRgba FSUNIFORM
0x00FC dmp TexEnv[5].scaleRgb, dmp TexEnv[5].scaleAlpha | FSUNIFORM
0x00FD 8.8.4.1 dmp TexEnv[0].bufferColor FSUNIFORM
8.10.2. LY R4 0x0100 ~ Ox01FF DLYRETvT
& 8-72. LY RIS (PFL R 0x0100 ~ 0x01FF)
TELR | BR% B FH1=—0+—L NN_GX_STATE_
8.8.9.1 dmp_ FragOperation.mode FSUNIFORM
0x0100 glDisable (GL BLEND). glEnable (GL BLEND) .
8.8.12 glDisable (GI__COLOR_LOGIC_OP), OTHERS
glEnable (GL COLOR_LOGIC OP)
glBlendEquation (), glBlendEquationSeparate ().
0x0101 glBlendFunc (). glBlendFuncSeparate () OTHERS
ox0102 | 8812 | g1r0gicop () OTHERS
0x0103 glBlendColor () OTHERS
dmp FragOperation.enableAlphaTest,
0x0104 8.8.9.5 dmp FragOperation.alphaTestFunc, FSUNIFORM
dmp FragOperation.alphaRefValue
glDisable (GL_STENCIL TEST).
0x0105 glEnable (GL _STENCIL TEST).glStencilFunc (). OTHERS
8.8.14 glStencilMask ()
0x0106 glStencilOp () OTHERS
glDisable (GL DEPTH TEST).
0x0107 8.8.11 glEnable (GL_DEPTH TEST). glDepthFunc (). OTHERS
glDepthMask ()
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8.8.17 glColorMask () OTHERS
0x0110 glFinish (). glFlush().nngxSplitDrawCmdlist (). FRAMEBUFFER
nngxTransferRenderImage () FBACCESS
8.8.21 1Finish (), glFlush().glDrawA ()
glFinis . g us . glDrawArrays ().
0x0111 glDrawElements ()., nngxSplitDrawCmdlist (). Egﬁlé/lgl;gSFFER
nngxTransferRenderImage ()
dmp FragOperation.mode, glDisable (GL BLEND),
glEnable (GL BLEND) .
glDisable (GL COLOR LOGIC_OP) .
0x0112~ glEnable (GL COLOR LOGIC OP),glColorMask ().
0x0115 8.8.9.6 glDisable (GL_DEPTH TEST). FBACCESS
glEnable (GL DEPTH TEST) . glDepthMask ().
glDisable (GL _STENCIL TEST).
glEnable (GL STENCIL TEST).glStencilMask()
0x0116
8.8.3 glRenderbufferStorage (). glTexture2DImage2D () FRAMEBUFFER
0x0117
glDisable (GL_EARLY DEPTH TEST DMP),
0x0118 | 8.8.13 glEnable (GL_EARLY DEPTH TEST DMP) OTHERS
0x011B 8.8.18 glRenderBlockModeDMP () OTHERS
0x011C
~0x011 883 glRenderbufferStorage ()., glTexImage2D() . FRAMEBUFFER
B o glTexture2DImage2D ()
0x0120 dmp Gas.lightXY FSUNIFORM
0x0121 8.8.7.1
dmp Gas.lightZz FSUNIFORM
0x0122
0x0123 dmp Gas.sampler{TR, TG, TB} LUT
8.8.7.2
0x0124 BT —T NA~DT —HFRE LUT
0x0125 8.8.7.1 dmp Gas.autoAcc -
8.8.7.1 dmp Gas.deltaz FSUNIFORM
0x0126
8.8.11 glDepthFunc () OTHERS
0x0130 |8.8.9.2 |dmp_FragOperation.penumbraScale, FSUNIFORM
dmp FragOperation.penumbraBias
dmp FragmentMaterial.specularO,
0x0140 dmp FragmentLightSource[0].specular0 FSUNIFORM
dmp LightEnv.lutEnabledRefl,
0x0141 dmp FragmentMaterial.specularl, FSUNIFORM
dmp FragmentLightSource([0].specularl
dmp FragmentMaterial.diffuse,
0x0142 dmp FragmentLightSource[0].diffuse FSUNIFORM
0x0143 8.8.5.3 dmp FragmentMaterial.ambient, FSUNIFORM
dmp FragmentLightSource[0].ambient
0x0144
dmp FragmentLightSource[0].position FSUNIFORM
0x0145
0x0146
dmp_ FragmentLightSource[0].spotDirection FSUNIFORM
0x0147
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dmp FragmentLightSource[0].position,
dmp FragmentLightSource[0].twoSideDiffuse,
0x0149 dmp FragmentLightSource[0].geomFactor0, FSUNIFORM
dmp FragmentLightSource[0].geomFactorl
0x014A grgpiFragmentLightSource [0] .distanceAttenuationBi FSUNIFORM
0x014B cairilg_FragmentLightSource [0] .distanceAttenuationSc FSUNIFORM
dmp FragmentMaterial.specularQ,
0x0150 dmp FragmentLightSource[l].specular0 FSUNIFORM
dmp LightEnv.lutEnabledRefl,
0x0151 dmp FragmentMaterial.specularl, FSUNIFORM
dmp FragmentLightSource[l].specularl
dmp FragmentMaterial.diffuse,
0x0152 dmp FragmentLightSource([l].diffuse FSUNIFORM
dmp FragmentMaterial.ambient,
0x0153 dmp FragmentLightSource[l].ambient FSUNIFORM
0x0154
dmp FragmentLightSource[l].position FSUNIFORM
0x0155 8.8.5.3
0x0156
dmp FragmentLightSource[l].spotDirection FSUNIFORM
0x0157
dmp FragmentLightSource([l].position,
dmp FragmentLightSource[l].twoSideDiffuse,
0x0159 dmp FragmentLightSource[l].geomFactor0, FSUNIFORM
dmp FragmentLightSource[l].geomFactorl
0x015A cairgp_FragmentLightSource [1].distanceAttenuationBi FSUNIFORM
0x015B ;ir}r_lg_FragmentLightSource [1] .distanceAttenuationSc ESUNIFORM
dmp FragmentMaterial.specularO.
0x0160 dmp FragmentLightSource([2].specular0 FSUNIFORM
dmp LightEnv.lutEnabledRefl,
0x0161 dmp FragmentMaterial.specularl, FSUNIFORM
dmp FragmentLightSource[2].specularl
dmp FragmentMaterial.diffuse,
0x0162 dmp FragmentLightSource([2].diffuse FSUNIFORM
dmp FragmentMaterial.ambient,
0x0163 dmp FragmentLightSource([2].ambient FSUNIFORM
0x0164 8.8.5.3
T dmp FragmentLightSource[2].position FSUNIFORM
0x0165
0x0166
dmp FragmentLightSource[2].spotDirection FSUNIFORM
0x0167
dmp FragmentLightSource([2].position,
dmp FragmentLightSource[2].twoSideDiffuse,
0x0169 dmp FragmentLightSource([2].geomFactor0, FSUNIFORM
dmp FragmentLightSource[2].geomFactorl
0x016A cah;lp_FragmentLightSource [2] .distanceAttenuationBi ESUNIFORM
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dmp FragmentLightSource[2].

distanceAttenuationSc

0x016B FSUNIFORM
ale
dmp FragmentMaterial.specularO,
0x0170 dmp FragmentLightSource[3].specular0 FSUNIFORM
dmp LightEnv.lutEnabledRefl,
0x0171 dmp FragmentMaterial.specularl, FSUNIFORM
dmp FragmentLightSource[3].specularl
dmp FragmentMaterial.diffuse,
0x0172 dmp FragmentLightSource[3].diffuse FSUNIFORM
dmp FragmentMaterial.ambient,
0x0173 dmp FragmentLightSource[3].ambient FSUNIFORM
0x0174
dmp FragmentLightSource[3].position FSUNIFORM
0x0175 8.8.5.3
0x0176
dmp FragmentLightSource[3].spotDirection FSUNIFORM
0x0177
dmp FragmentLightSource[3].position,
dmp FragmentLightSource[3].twoSideDiffuse,
0x0179 dmp FragmentLightSource[3].geomFactor0, FSUNIFORM
dmp FragmentLightSource[3].geomFactorl
0x017A grgp_FragmentLightSource [3].distanceAttenuationBi FSUNIFORM
0x017B ngiFragmentLightSource [3] .distanceAttenuationSc FSUNIFORM
dmp FragmentMaterial.specular0,
0x0180 dmp FragmentLightSource[4].specular0 FSUNIFORM
dmp LightEnv.lutEnabledRefl,
0x0181 dmp FragmentMaterial.specularl, FSUNIFORM
dmp FragmentLightSource[4].specularl
dmp FragmentMaterial.diffuse,
0x0182 dmp FragmentLightSource[4].diffuse FSUNIFORM
dmp FragmentMaterial.ambient,
0x0183 dmp FragmentLightSource([4].ambient FSUNIFORM
0x0184
dmp FragmentLightSource[4].position FSUNIFORM
0x0185 8.8.5.3
0x0186
dmp FragmentLightSource[4].spotDirection FSUNIFORM
0x0187
dmp FragmentLightSource[4].position,
dmp FragmentLightSource[4].twoSideDiffuse,
0x0189 dmp FragmentLightSource[4].geomFactor0, FSUNIFORM
dmp FragmentLightSource[4].geomFactorl
0x018A grgpiFragmentLightSource [4] .distanceAttenuationBi FSUNIFORM
0x018B cairilg_FragmentLightSource [4] .distanceAttenuationSc FSUNIFORM
dmp FragmentMaterial.specularQ,
0x0190 8.8.5.9 dmp FragmentLightSource[5].specular0 FSUNIFORM
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dmp LightEnv.lutEnabledRefl,
0x0191 dmp FragmentMaterial.specularl, FSUNIFORM
dmp FragmentLightSource[5].specularl
dmp FragmentMaterial.diffuse,
0x0192 dmp FragmentLightSource([5].diffuse FSUNIFORM
dmp FragmentMaterial.ambient,
0x0193 dmp FragmentLightSource[5].ambient FSUNIFORM
0x0194
dmp FragmentLightSource[5].position FSUNIFORM
0x0195
0x0196
dmp FragmentLightSource[5].spotDirection FSUNIFORM
0x0197
dmp FragmentLightSource([5].position,
dmp FragmentLightSource[5].twoSideDiffuse,
0x0199 dmp FragmentLightSource[5].geomFactor0, FSUNIFORM
dmp FragmentLightSource[5].geomFactorl
0x019A cairgp_FragmentLightSource [5].distanceAttenuationBi FSUNIFORM
0x019B ;ir}r_lg_FragmentLightSource [5] .distanceAttenuationSc ESUNIFORM
dmp FragmentMaterial.specularO.
0x01A0 dmp FragmentLightSource([6] .specular0 FSUNIFORM
dmp LightEnv.lutEnabledRefl,
0x01A1 dmp FragmentMaterial.specularl, FSUNIFORM
dmp FragmentLightSource[6].specularl
dmp FragmentMaterial.diffuse,
0x01A2 dmp FragmentLightSource[6].diffuse FSUNIFORM
dmp FragmentMaterial.ambient,
0x01A3 dmp FragmentLightSource[6].ambient FSUNIFORM
0x01A4
dmp FragmentLightSource[6].position FSUNIFORM
0x01A5 8.8.5.3
0x01A6
dmp FragmentLightSource[6].spotDirection FSUNIFORM
0x01A7
dmp FragmentLightSource[6].position,
dmp FragmentLightSource[6].twoSideDiffuse,
0x01A9 dmp FragmentLightSource[6].geomFactor0, FSUNIFORM
dmp FragmentLightSource[6].geomFactorl
0x01AA cah;lp_FragmentLightSource [6] .distanceAttenuationBi ESUNIFORM
0x01AB grfg_FragmentLightSource [6] .distanceAttenuationSc FSUNIFORM
dmp FragmentMaterial.specularO,
0x01B0 dmp FragmentLightSource[7].specular0 FSUNIFORM
dmp LightEnv.lutEnabledRefl,
0x01B1 8.8.5.3 dmp FragmentMaterial.specularl, FSUNIFORM
dmp FragmentLightSource[7].specularl
dmp FragmentMaterial.diffuse,
0x01B2 dmp FragmentLightSource[7].diffuse FSUNIFORM
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0x01B3

0x01B4

0x01B5

0x01B6

0x01B7

0x01B9

0x01BA

0x01BB

dmp FragmentMaterial.ambient,
dmp FragmentLightSource[7].ambient

FSUNIFORM

dmp FragmentLightSource[7].position

FSUNIFORM

dmp FragmentLightSource[7].spotDirection

FSUNIFORM

.position,
.twoSideDiffuse,
.geomFactor0,
.geomFactorl

dmp FragmentLightSource[7]
dmp FragmentLightSource[7]
dmp FragmentLightSource[7]
dmp FragmentLightSource[7]

FSUNIFORM

dmp FragmentLightSource[7].distanceAttenuationBi

as

FSUNIFORM

dmp FragmentLightSource[7].distanceAttenuationSc
ale

FSUNIFORM

0x01C0

8.8.5.2

dmp FragmentLighting.ambient,
dmp FragmentMaterial.ambient,
dmp FragmentMaterial.emission

FSUNIFORM

0x01C2

8.8.5.1

dmp_ FragmentLightSource[i].enabled(i=0~7)

FSUNIFORM

0x01C3

8.8.5.8

dmp LightEnv.invertShadow,
dmp LightEnv.shadowAlpha,

dmp LightEnv.shadowPrimary,
dmp LightEnv.shadowSecondary,
dmp LightEnv.shadowSelector

FSUNIFORM

8.8.5.9

dmp LightEnv.bumpMode, dmp LightEnv.bumpRenorm,
dmp LightEnv.bumpSelector,
dmp:LightEnv.clampHighlights\

dmp LightEnv.config, dmp LightEnv.fresnelSelector

FSUNIFORM

0x01C4

8.8.5.3

dmp FragmentLightSource[i].distanceAttenuationEn
abled(i=0~7) .,

dmp FragmentLightSource[i] .shadowed,

dmp FragmentLightSource[i].spotEnabled

FSUNIFORM

8.8.5.9

dmp LightEnv.fresnelSelector,
dmp LightEnv.lutEnabledDO,
dmp LightEnv.lutEnabledDl,
dmp LightEnv.lutEnabledRefl

FSUNIFORM

0x01C5

8.8.5.4

dmp FragmentMaterial.sampler {DO,D1,FR,RB,RG,RR}
dmp FragmentLightSource[i].sampler{SP,DA}

LUT

0x01C6

8.8.5.1

dmp FragmentLighting.enabled

FSUNIFORM

0x01C8
~0x01C
F

8.8.5.4

BRT — T NA~DF —HHE

LUT

0x01D0

8.8.5.5

dmp LightEnv.absLutInputDO,
dmp LightEnv.absLutInputDl,
dmp LightEnv.absLutInputSP,
dmp LightEnv.absLutInputFR,
dmp LightEnv.absLutInputRB,
dmp LightEnv.absLutInputRG,
dmp LightEnv.absLutInputRR

FSUNIFORM

0x01D1

8.8.5.6

dmp LightEnv.lutInputDO,
dmp LightEnv.lutInputDl,
dmp LightEnv.lutInputSP,
dmp LightEnv.lutInputFR,
dmp:LightEnv.lutInputRB\
dmp LightEnv.lutInputRG, dmp LightEnv.lutInputRR

FSUNIFORM
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dmp LightEnv.lutScaleDO,
dmp LightEnv.lutScaleDl,
dmp LightEnv.lutScaleSP,
0x01D2 8.8.5.7 dmp LightEnv.lutScaleFR. FSUNIFORM
dmp LightEnv.lutScaleRB,
dmp LightEnv.lutScaleRG, dmp LightEnv.lutScaleRR
0x01D9 8.8.5.1 dmp FragmentLightSource[i].enabled(i=0~7) FSUNIFORM
8.10.3. LY X4 0x0200 ~ 0x02FF DL RAIYS
% 8-73. LY RATYT (PRFL X 0x0200 ~ 0x02FF)
FRLR | S5k B#-FPH1I=04—L NN_GX_STATE_
0x0200 glBufferData () VERTEX
0x0201 glVertexAttribPointer () VERTEX
8.8.1.9 glEnableVertexAttribArray ().
0x0202 U glDisableVertexAttribArray (). VERTEX
glVertexAttribPointer ()
0x0203~ glBufferData ()., glVertexAttribPointer () VERTEX
0x0226
8.8.1.9 glBufferData () -
0x0227
8.8.19 glDrawElements () -
0x0228 glDrawElements ()., glDrawArrays () -
0x0229 glDrawElements () SHADERMODE
0x022A glDrawArrays () -
8.8.19
0x022E glDrawArrays () -
0x022F glDrawElements () -
0x0231 glDrawElements ()., glDrawArrays () -
glVertexAttribPointer ().
0x0232 glVertexAttrib{1234}f (), glVertexAttrib{1234}fv() VERTEX
8.8.1.8
0x0233~ e St
0x0235 THRBRMET — 2O E VERTEX
00238~ | g 0 py | ZVIRSYTTOHLT _
0x023D e nngxAddJumpCommand () . nngxAddSubroutineCommand ()
0x0242 | 8.8.1.6 | THSUBIED ASIEGEE SHADERPROGRAM
0x0244 | 8.8.20 HHAT oy RE SHADERMODE
0x0245 8.8.19 glDrawElements (), glDrawArrays () -
0x024A | 8.8.1.10 | WAL AZ D FHEEE SHADERPROGRAM
0x0251 8.8.1.10 | AL AZOfE AR E SHADERPROGRAM
0x0252 | 8.8.20.12 | + T T Var v =—F D HRE SHADERPROGRAM
0x0253 8.8.19 glDrawElements (), glDrawArrays () -
0x0254 | 8.8.20.12 | ¥ 7T var v =—X O HRE SHADERPROGRAM
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8.8.1.10 | WAL ARZOfE AHEE & SHADERPROGRAM
0x025E | 8.8.20.8 | i L o22ff EERE (DA ANz —X) SHADERPROGRAM
8.8.19 glDrawElements (). glDrawArrays () -
0x025F 8.8.19 glDrawElements (). glDrawArrays () -
R . . N VSUNIFORM
— N N 171~ —
0x0280 8.8.20.2 | 7 — L TRE(PF AN =—F) SHADERMODE
0x0281~ e o N VSUNIFORM
0x0284 8.8.20.3 | #EL OAF (DF AN = —X) SHADERMODE
8.8.20.6 | THEANEERTEL VAKX (A AN v =—H) SHADERPROGRAM
0x0289
8.8.20.12 | A AN v = —H i H DR E SHADERMODE
N . . N SHADERPROGRAM
Ly N Sy 2 N 1< -—
0x028A | 8.8.20.5 | BAIAT RLAREL VAY (A AN v =—4) SHADERMODE
0x028B
8.8.20.7 | AL TCARXDVIE L T EL VAR (A AN =—H) VERTEX
0x028C
N . 5 . R SHADERPROGRAM
N Ly 9 N 17 —
0x028D | 8.8.20.9 | HALPAXD~AIBEL AKX (A AN v =—&) SHADERMODE
0x028F | 8.8.20.4 | a5 Aa—RBEL VAZ (DA AN z—X) SHADERBINARY
0x0290 FENBUS L DA (A AN = —&)
8.8.90 1 SHADERFLOAT
xsos B NEE DR — (A AN Y= —5) VSUNIFORM
X
0x029B TG ha—RFOa—R TRV R (PF AN =—F)
0x029C | 8.8.20.4 SHADERBINARY
~0x02A 7ul g ra—Rou—R (VA AN z—4F)
3
0x02A5 Swizzle /8Z—2 D —RTRL A (DA AN v z—4)
0x02A6 | 8.8.20.4 SHADERBINARY
~0x02A Swizzle /X% —> Du—R (A ANV = —XF)
D
R VSUNIFORM
0x02B0 | 8.8.1.2 T LUK SHADERMODE
0x02B1
s VSUNIFORM
; 0x02B |8.8.1.3 LiLS SHADERMODE
- . SHADERPROGRAM
A 5 SIT-Coa PN
0x02B9 | 8.8.1.6 THRATEGEEL RS SHADERMODE
. . SHADERPROGRAM
Ly > EAR=ca PN
0x02BA | 8.8.1.5 BRIAT RLARREL VAK SHADERMODE
0x02BB
8.8.1.7 AN AZ D TR EL AR VERTEX
0x02BC
. et o SHADERPROGRAM
0x02BD | 8.8.1.11 | HHAL P AXD AV EL VAKX SHADERMODE
0x02BF | 8.8.1.4 7l LA — RN EL VAL SHADERBINARY
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0x02C0 FEY U ERL RS
0x02C1 | 8.8.1.1 32355:12Fé§AT
~0x02C B NS ESR De—R
8
0x02CB Iy La—ROa—R7 KL A
0x02CC | 8.8.1.4 SHADERBINARY
~0x02D A=VAZ@N=C N =S N
3
0x02D5 Swizzle /X¥—L Da—RTRL A
0x02D6 | 8.8.1.4 SHADERBINARY
~0x02D Swizzle /NZ—rDa—K
D
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9. 7O77 A JLHERE

3DS @ GPU 2137 07 7 A /VREDMEH SN TEBY  N—FR T THREO R F~v— 0T vV ADF- 22— = 7T

FIRT2ZEBnTEET,

Ta7 yANVKEREIII LA FTOLORHNE T,

= 9-1. 7O77/)Lie—%

HRe

SieA

vy —hH

—EHRNICHE T 2— VOV —F 5N SN KL &b%
BV SNV 2 — VA HELET,

FREEEOFERIEL , T 2— /LT 0I, KL ELE V=R hahizs
HESNI B E AT PUET,

Y HFATIa IR

4 oAy 2= T o OTaT T LT A DB AN— L LTS
a7 E I RNUET,

HAF Yy a2 ANHRBI Y 4

RANERF YV 2l ANSNIZHA B E T NUET,

AT TNV T T DY 22—V ASESNTZTHRERIT D E

R HNENFHIT L DBENT N UET,

e 1w . IN—T GG AT R —2ar DEY 22— VI ANENT=TFT A NDEE T
ANRTFT AN B UL £
AEVT I BRI T B VRAM RTH ANy 7772 EOAENIT 7 BALTERIEE T NUET,

FE: o s A VERETIFOH T BIE I~ RURRD AT FIZFRF NS 2N TSV, FEOYH LT
TT—ZIFR0FER AN, GPU BARIEREEE T AR REMENHVET,

9.1. 7077/ JLISREDRAIREZLE

TaT7 yANVKEREDO I, LT OBE CRMR LA T 7V /r— 2 ar THRIICHE R LT TR B Wb O3B0 £

j—o

3—K 9-1. 7A27/)LiEe DRt LB LE

void nngxStartProfiling (GLenum item) ;

void nngxStopProfiling (GLenum item) ;
1tem i, BRAREITF IR AR T 27 a7 7 A NVARREL DL T D ERMENDIEELE T, Pt ERMEEfEEL
Y6, nngxStartProfiling () | GL_ERROR _80A2 DMP DT —% nngxStopProfiling () &
GL_ERROR_80A3 DMP DT —%ZNEIVERMRLET,

R -2 BIMLFILTIEETSRRELHETHTOI7 1)L #ikE

EHEE

0774 )L HkE

NN _GX PROFILING BUSY

EV—HT U F (W T A= FBOE TR 25 E L T<7IES )

TE A vyt a ADTEAEOD Y2 (AR ) 28 L35 AT B

NN_GX_PROFILING VERTEX CACHE | iy ped i Uiy i Ao L LT 20
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9.2. 7OT77 4 ILBRED/\5A—4
LT ORI T, — 50707 7 ANVEREDNTGA—F R ETDHIENTEET,
O—F 9-2. 7077/ VBRED /T A—S% T T HEH
void nngxSetProfilingParameter (GLenum pname, GLuint param) ;
pname \ZHETHERMEIZE ST, param \[ZHETDEBLLTOIDITRLRVET,
& 9-3. 7O77 M VBBED /NS A—4—%
pname [CIRET S ERIE param [C$ETE T S iHE
BV 2O | ElHT-0OF IR (GPU 7my s
NN_GX_ PROFILING BUSY SAMPLING TIME $O % 0 LAD 16 B M CIEE L E4
I%N ?; P*RJOF}LII}G BU%E%:SAMPLING TIME OE
~A TR HALTHETEL
IC\)INSg)éOIE\’TISOFILING BUSY_SAMPLING_TIME MICR | -, Dy ML L XIT 16 By ML E ST
fxgmifoe%focu\f:&)\ 5 FIREZRE DL 1~244
b(“ o
I%NfG}%TPE}OFI%ING%B%]_SY SAMPLING TIME D E
JRPHEALTHEL -
NSE%NEROFILING_BUSY_SAMPLING_TIME_NANO GPU a7 B 5L 7= L5116 1 /Hﬁ ICHE ST
- RTILIRBIRN 2D | FEE FTREZRE O I
1~244537 T,
B — AU B OFAIEEE 16 EYMETHELET,
0 ZRELIGA ., B U— U A3 R A2 fR
SNDFETEMEERAKRL (1 Bl&H7=D
NN_GX_ PROFILING BUSY SAMPLING TIME THRE
SAVTET R CENEL  fF TSN D ETRDIEL) £,
NN_GX_ PROFILING BUSY SAMPLING COUNT 0 LM DMRESNI & BV — T ZIXAR IS
1k ZARTRESNDD>, BlAEDD (RHIIRFE] X FHAIE4) 7
7S TR R CIFEIELE T,
1 LJLODT”E%: REL., 75\Op+?ﬁﬂ%§T%?%oTﬁ>6%%%
E& FL-GE. B {~72W/5®§+¥E'J%ﬁ“<&:isﬁ7‘é%%
T a— VOEDEFHIFHAIERIC B L ET,
& 9-4. nngxSetProfilingParameter() BERTHITS5—
Io>— RE
GL_ERROR_80A5 DMP pname |\ RIEZREZYEE LT
GL_ERROR 80A6 DMP param |\Z AR IEZREAFRE LT
HR: GRS GPU 2oy Z8~DZE il 268 MHz (268,000,000 Hz) TfThivET,
AR INTA=BZDYIHEII R E DT | W § BT HN\TA—F T R TOEEFREL TTESW,
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9.3. 7O77M I EROIE

UFOREET, 7u77AViERERSG T 22N TEET,

a—F 9-3. FOO7 M ILEEREME T HEH

void nngxGetProfilingResult (GLenum item, GLuint* result) ;
Item T, AERERET D7 T 7 AR EAREL £T, RIERMEZFEEL/-%E . GL_ERROR_80A4_DMP DT-J—
DAERRSIVET,

resul t \Zi, FBESNI=7 07 7 A NVEEREDFRE RPN E T, 7T o7 7 A /UHEREIC I > T FERA RN 272014
BIp Ry T 7 DY ARXPERIRDZ LIZEFER L TLIEEN,

KT T 7 ANKEREDFEREBIGTDIED 7 tem DIRER resul t IHMENLEROFHENIOWTIL, LIEDOETH
HLETS

WR:  WRAICEMR L E L AR RUARIT NI RBR W T a7 7 AOVESRELIAM T BN EL TV ES, 2hb
DT BT FANKEEED I L A IN—R T =7 DRI By SN ET DT, 707 7 A/ iE R a2 H
B DA ., FHAEIR OBRAAREL L TR CHRS LR RO EEF AL TS,

TaT7 yANAERED T LA FTA— R =T a—F 5L 0 IR THY Mkl S £,

93.1.ES—ho 4

V=AU A DRERETSTHITIE, 7 tem I NN _GX_PROFILING BUSY ZHEELET, resuls 1T, EREMN
NN_GX_PROFILING RESULT BUFSIZE_BUSY ® GLuint BOEFIZfEEL TS,

B — U 2E nngxStartProfiling () CTBMRSNIZEXITHY % 0 12Uy AL, EIEENSFT—ERIRIZ L
IZE Y =B ENT B A L | b Z<e =R SN B EE T U ET, £, BRI R A TS T 2281
B 0TV SET, EDT2, T uT7 7 A VHERER BRAE 4 LS TSR E IS L2556 BTlElRs R A
FFLIZLEDDDOFHARE RE TG T 2LV ET,

BT 2— L OFERIT 16 B METHMNSNTWET, FTRICT —ZOBMIEE T 2— L OxtsE R~ LET,

£ 9-5. ES—HO AN T—2D IR

T4 ECa—ML
result[0] OB [31:16] Y=gyt 0(UF AN T rR L)
result[0] DE YR [15:0] AR Ty BIOHEHAT VAR —REYa—b
result[1] D&k [31:16 ] TARTGA Y —ar T a—/b
result[1] DE >R [15:0 ] "NoAT TN N T T
result[2] ®E R [31:16] TSI ANTAT AT
result[2] DE YR [15: 0] THIAF y=yh
result[3] DBk [31:16 ] IN=TFG AN =g ' oL
result[3] DE>R[15:0 ] T I AF AT

V=AY BORERIL, BV b Z<H SN BEETHY BV —F BB ASNERZEDLDTIEHVEE A,
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EV—h A OFH AR TSE, 1 BHVOFREHEIN TOREY 2— L OV —E 5O A kL, Kbt
D E B DM NEEN SIS TE 2 DI T B 1| I T T UET, ZOFHIIEHE E S E R R R
UThivET, 2235, 1 i 0 aHlEER NI B DTS 2 — L T O —(E B0 AR F U CR AL~ T- 8
ZNEDOF CTRATEICH DT 2— VDAL IR N v TS ET, Fo, TRTOEY 2— /L OV —(5 5t 7)[H]
A 0 otz B aid, BATBICH D3~ Py 77 BRI OTEE T L AR—RED 2— L | OBT L ZRHT N T v T SHUE
T, D7, FHEHEE 1 BILLEIZREL, D OFHADE T LU TOBREREA G LIS E . T 2a— L OFHRIFE R D
EDOEFHE, FHUEHEIZ— &L ET,

AHUFEROIHTRUEARENEY 2= HOBROVHIBRML 2o 210 Te e PRI 22803 TEET, TOE
Va— VEROIIRE(LEITV, N7 =SV ADTF 2 — = T ERT o TLES N,

9.3.1.1. FSA 7T NN VT /SRAESAE—2a D a—ILDRMLRY IR
B — I BZDRERINS  NAT T ey Ty (LI TS) BL TG AETA P —g0FY 22— /L (DL RAS) 2SRV
I TN 72 TONBAREMEIZ DWW THRNT TE T,

TS VTRV B, RAS 13RI B L OVERRENAE 7 A DB L TET, F01=0, LLTFOIHREHERHY F
7T
® WLHRT AR LS AR DEERE | RS NAE 7B E DO RY | THE T — 25 a— R U TA RS- RY
T, VA AN = —F THERSINIZARII L DME TS, RAS OPEREICEEL FH A,
©® WUHF AR LS RUIT L OREFE | ERRESNAE 7SO LA RY . Fa—BEuMil B OV S U CHETE X
FUTWDDNT TS, RAS OPEREICEZE L F4/ A,
® [H DB (T 7 AT ¥ JEREDOES T2 L) OVEIRIE, TS, RAS OHERRIZEEL A,

TS, RAS BRI R 7 EFRENLHE ., THAS =—X 1T nop ZE~EHEFFAL THERENZ DA E 97, BLOE
BRIV T UIRIE THERENE D DN EIDND 2 DD —AEFEERL, EHOLMERENE DLV A
TS, RAS RNV Ry 7 THL AR R EVET, TS OB A M Z T A121E, RVT U EERS T HERHVET, ik
LTI, #4722 LOD & 4%, CPU I TAH TP =D 7)o T 54T, IENEETONET, TS OARIN
TAIUE, RAS OAME TR0 ET,

9.3.2. x—FETI/OVIEhH A

V= FATI Oy T AT A DFRERETAGT DI, 2 tem \ZBAGTHY = —F 7T oy KIS T 5 E HE

NN GX PROFILING VERTEX SHADER2(n 1% 0~3 O7 by W&EE) ZHELET, resule 12i%, BHHENH

NN_GX PROFILING RESULT BUFSIZE VERTEX SHADERzn(21E 0~3 O7'wmty43E5) D GLuint BMOKF|Z45
FELTIZSN, 2B, VA AN T my FEy=—F T uky¥h 0 LT,

S — R FLT Ay IR BTN R = T OFEENEEZ 0 12y REHL, FIZEIEL CUOVET,
FERIT 32 By ME TSN TOET, TRIZT —ZOKMIESAE RO ISERLET,

£ 9-6. x—ARITOOVIEAILADT—E2DIEMIE

FT—4 HIR
result[0] FalShH T EDBEE (FEATENT - =—F T 7 IOM S LRI TY)

=TT T DEAFRRICIV ANV LTy 28 .
result[1] (NN_GX_PROFILING VERTEX SHADERO D&, VA AN = —H PN X BDEY 2 —
IIRE T —E725TC vout e OFRITHR-ESNTZLEEZHET)

result[2] TRUVAL URAZ O HEH (mova M HIT) ICEVAN— NV Lizray 7%k
result[3] AT —=BAL T AZDOEH (cnp B FIT) ICIDAN—L LTy 78
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result[4] Fal S LD FNT 2y F DIALY MIIVAN— L U= 7y 73 (Sl A el e kb7 arsnhy .
ADRERERIZIVIAELET)

033 ERAX Yy A ANTEREHYUS

TERF Yy 2 ANTESE A 2 ORERE TG T HIZIX, 7tem |Z NN_GX_PROFILING VERTEX CACHE ZfEELE
T, resule |, EFRHHY NN _GX_PROFILING RESULT BUFSIZE VERTEX CACHE ) GLuint BOELFIZHEE
LTLEENY,

THRF Yy V2 ANTEREA D 2038, THR Ay 7 7 21975 (L AF 0x022F (2 1 2 &iATe) #il SRSz &I
BN 0By EINET, DT, BF TELDITREICE TSN COFHAFE R 3, #imcfHL=Z1H
AT I ADRE LT D2 LT RANESX v aDNRNPHERCEE, 72720, RILTE ST —Z CHlili&47-
72356 Ch, JHRAL T v I ADT—RDEAIL T NI o720 BEEDED a— ViRE U — 725 7c D352 LI28- T, Y
VRS ETFTAZENHVET, F/-. nngxStartProfiling () CTRHAIZBIMAL TV Th, BIEL TWD L5737
a7 7 ANVFERBEBGENLZERHVET A, EOMEITIELARWATEEMER SV ET, IELWEEREZEEG T 5720121E, &4
7 nngxStartProfiling () ZFFONMHL TEHAZBAL TZE0Y,

FERIT 32 B Y METHMSHL TOWET, TRIZT —ZOREMIELFROIGZRLET,

£ 9-1. ARX YY1 ANTARBDIV 2D T—2DIEMIE

F—5 Lok
result[0] ARANE R ¥y 2l A ST TE A

9.34. AHARYIT  EHH 4

ANHFRVI AT 2 ORERZTRAFT DX, 1 tem |2 NN_GX_PROFILING POLYGON ZHEELE T, result Il
I, BF408 NN_GX PROFILING RESULT BUFSIZE POLYGON ® GLuint BIDEIFIZFEEL TIEEW,

A DRI AT Z 3 N—R =T OREIRFIZ 0 12Uy hSh, BIZEIEL QET,
FERIT 32 By ME TSN CWET, TRIZT —ZOKMIELE B OX S ERLET,

% 9-8. A ARYITL DY 2D T—E2DIEHIE

T4 1%
result[0] AT T Ny N T T ~D AT RHL
result[1] "NIAT TN NT v T ~DANTTRI2 4K
result[2] AT TNy b T T DGO IRV

IR AT, ANENTARVTHINSI Vo T RAY o I IVE NI ARV T L & ZE LB W T, 27Uy 7R
Va—AIZR DDAV NE, ERITEHOR) A EI SN THAIENET N, 1 & haEnET,

9.35. AAIST A NAO4

AT FT XN B ORERE BT HIZIE, £ tem IZ NN_GX_PROFILING FRAGMENT ZIEELET, result i
I, B3 4008 NN_GX PROFILING RESULT BUFSIZE FRAGMENT O GLuint BDEIFIZIEEL TIEEW,
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ANTFTANEI T AT AN—R =7 OB 0 12V 'y h&, FICEIEL ThET,
FERIL 32 By ME TSN COET, TRIZT —XOBMIES RO IGEZRLET,

& 9-9. ANTFT AUMEAI 2D T—2DIEMIE

F—5 Lok

result[0] IR—T ST AT R —a T a— AN ST 57 A MK

TITANNNL, 7V T =T AR, T =) —F AT AMZIVIRBEESNT= T T A NI E ENFEY A, TV T 7
F AN, ATV VT AR, TS AT ANIOWTUET AN DT 57 A N E T N 57280 T ANE RIT A7 MO 2L
FHA,

9.3.6. AEYT O RABAI A2

AERUT 7R RAEA T L H DOFEREBGTDITIX, 1tem 2 NN_GX_PROFILING MEMORY ACCESS Z{EELET,
result i, BHEEH NN_GX PROFILING RESULT BUFSIZE MEMORY ACCESS @ GLuint RIOFEFIZHREL
TLIZEN Y,

AERVT IR RE AT 2T AN R =7 OB 0 (2 'y h&Sh, FIZEIEL TWET,
FERIT 32 EyMETHEMSN TWET, TRIZT —ZOBMIELE R ox S ERLET,

F 9-10. A=Y T IRABH I 2D T—2DIEHIIE

T4 1548
result[0] GPU {ZJLAVRAM DU —F (A F 2 3RL)
result[1] GPU IZLDVRAM DT AR (A T RV)
result[2] GPU IZEAHVRAM DU—R (B Fr> F/L)
result[3] GPU IZLBVRAM OF AR (B Fr 3/L)

PR AT BEOHENT VA ER— R T 5TV 2/ NILDavr By 77 HRT VA, A
result[4] FIIAT L ADY—R

result[5] TIATF ¥ 2=y NMZEDT IAF ¥ AEVDU—FR

result[6] =T FGT AN =2 a B a— ) WZLDT T AN 77 BILORT w7 7 DY —R
result[7] =T FGT AT R =2 a BV a— WL DT T ANy T 7 BIOART Ny 77 DT Ak
result[8] IN=TFGTANF R =g T a— VLD T— T 7DV —K

result[9] IR=TFGTANER—2a TV a— VLD T— T 7DTAH

result[10] FWEHE LCD A b —JIZE5 T A AT L ANy T 7 DY—R

result[11] T LCD 22 M —FIZLD T AART L ANy T 7 DY —R

1t[12] ﬁx]‘ﬁﬁ%:&‘yl‘—lwliéu—]@(nnngransferRenderImage (). glCopyTexImage2D ()
resu IR IC R D)

RAMNGREEY 2—/WZEDT A (nngxTransferRenderImage () . glCopyTexImage2D ()
result[13] 7RI L BHER)

result[14] AEVTANEY 2— NV DF ¥RV 0 128D w7 7DTAhglClear () 72EILLD N \yT7727U7T)
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result[15] AT ANED 22—V DF ¥V 1 IZED w7 7DTAMglClear () EILED N \yT727U7T)
result[16] CPU I2&5 VRAM DY —F (glReadPixels () 72&)
result[17] CPU (DMA #51%) 1255 VRAM @71+ (nngxAddVrambmaCommand () 721242 DMA #5i%)
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10. AR R ANEEREEE T SEH

O U RYRR A R PICEEE ET AL ESN TOWET, 7 V2 /Moy 77 DB B 2T SV r—ay
TATORT TR EEAD, TATTVONEIRREITIRIE L7202 JVEHEOE WL — AU —J 25T 52N

TEEY,

T T, B RUAMERARE T DB 5% Tex Raw AP, TERDBIEKZ Tgx API ERFLLET,

—EDBIEE R T, ¥ 9 5 gx APl OFKJBIZRaw | MIINEAL, 51O EIZ nngxCommandList MEAR~DHRA

CAFEENBEISNET, AR, BIROEIERLAEMSNITT—ITEWVITHVEE A,

gx Raw APl 2 H 328551, L T O RICEREL TLES,

® LU NDav  RUANIEAFT D, gl BIEe GD FA4 7 ZVDBISEIIfEFH TEER A,
® nngxCommandList MEREZaL — L THEHTAZLIETEER A,
® o~ RYRNE 3% gx API & gx Raw APl RS A LIS OBRIIRIES N ER A,

® S~ RURRDRAE, A, 2 —, Prr 7 a<U RO, 7N —Fra<ws ROBM, =7 AR—b, AR —

M T DN A E SN TWRWZD , 77V — a0 TRIETHVERHYET,

£ 10-1. A2V FY R EHAT S ex APl [ZHET S gx Raw API

gx API gx Raw API
nngxGenCmdlists () KT DRI HVEE A
nngxBindCmdlist () SHSTHEEIIHD FEA
angxCrdliststorage ngeGe s Comnandheqmest 8L zeRaw
nngxDeleteCmdlists () *HSTAEIIHVETA

nngxSplitDrawCmdlist ()

nngxSplitDrawCmdlistRaw ()

nngxFlush3DCommand ()

S BRI H FEA

nngxFlush3DCommandNoCacheFlush ()

nngxFlush3DCommandNoCacheFlushRaw ()

nngxFlush3DCommandPartially ()

nngxFlush3DCommandPartiallyRaw ()

nngxAdd3DCommand ()

MRS DEBITHVERE A

nngxAdd3DCommandNoCacheFlush ()

nngxAdd3DCommandNoCacheFlushRaw ()

nngxAddJumpCommand () ST AEEEIEHV ERT A
nngxAddSubroutineCommand () KT HREEITHVEE A

nngxMoveCommandbufferPointer ()

nngxMoveCommandbufferPointerRaw ()

nngxAddB2LTransferCommand ()

nngxAddB2LTransferCommandRaw ()

nngxAddBlockImageCopyCommand ()

nngxAddBlockImageCopyCommandRaw ()

nngxAddL2BTransferCommand ()

nngxAddL2BTransferCommandRaw ()

nngxAddMemoryFillCommand ()

nngxAddMemoryFillCommandRaw ()

nngxAddVramDmaCommand ()

S HBITH FEA

nngxAddVramDmaCommandNoCacheFlush ()

nngxAddVramDmaCommandNoCacheFlushRaw ()
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nngxFilterBlockImage ()

nngxFilterBlockImageRaw ()

nngxEnableCmdlistCallback ()

nngxEnableCmdlistCallbackRaw ()

nngxDisableCmdlistCallback ()

nngxDisableCmdlistCallbackRaw ()

nngxSetCmdlistCallback ()

nngxSetCmdlistCallbackRaw ()

nngxRunCmdlist () ,
nngxRunCmdlistById () nngxRunCmdlistRaw ()
nngxStopCmdlist () U A AL ES

nngxReserveStopCmdlist ()

nngxReserveStopCmdlistRaw ()

nngxWaitCmdlistDone () RICBIE A L £3
nngxSetTimeout () FICRHZ M HLES
nngxGetIsRunning () FICREEHEHLES
nngxClearCmdlist () nngxClearCmdlistRaw ()

nngxClearFillCmdlist ()

nngxClearFillCmdlistRaw ()

nngxStartCmdlistSave () KT AEIIHVERTA
nngxStopCmdlistSave () SHET2REHIIHVEE A
nngxUseSavedCmdlist () KIS THEEITHVEEA
nngxUseSavedCmdlistNoCacheFlush () KT DRI HVEE A
nngxAddCmdlist () XS TAEIIHVERTA
nngxCopyCmdlist () SHET2REHIHVEE A
nngxExportCmdlist () RS TDREEIEHVETA
nngxImportCmdlist () *HSTABEIIHVEEA

nngxSetGasAutoAccumulationUpdate ()

nngxSetGasAutoAccumulationUpdateRaw ()

nngxSetCmdlistParameteri ()

nngxSetGasUpdateRaw ()

nngxGetCmdlistParameteri ()

nngxGetIsRunningRaw ()
nngxGetUsedBufferSizeRaw ()
nngxGetUsedRequestCountRaw ()
nngxGetMaxBufferSizeRaw ()
nngxGetMaxRequestCountRaw ()
nngxGetTopBufferAddrRaw ()
nngxGetRunBufferSizeRaw ()
nngxGetRunRequestCountRaw ()
nngxGetTopRequestAddrRaw ()
nngxGetNextRequestTypeRaw ()
nngxGetNextBufferAddrRaw ()
nngxGetNextBufferSizeRaw ()
nngxGetHWStateRaw ()
nngxGetCurrentBufferAddrRaw ()

gx APl & gx Raw APl & Cffi 5 kN BB B DWW T, LA CRAL £,

EREHRA M
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10.1.

aTUR) RADRER T

10.2.

gx Raw APl TiX, a~<> RUANCHER 57 — XA R T ETORIESL, 2~ RUANREIET 2 5 IENER ST
HinET,
gx APl TlE. L FOFRIETa~ L RUANDREREIT>TOELE,

1. a<  RIARRNA T V=7 M4 §5 (nngxGenCmdlist ())
2. Av U RVANE TV =/ MR R 5 (nngxBindCmdlist ())
3. F = (3D A~ RNy Ty aw L RUT RO N7 7) ek 9 % (nngxCmdlistStorage () )

gx Raw APl Tl%, L FOFNETa~ U RYANDOFERAEFTVET,

1. < R ZARDF 22— (LB FEIR DA X% Bt 75 (nngxGetCommandRequestSizeRaw () )
2. 7 —HEEK (3D A~ RNy Ty av U RUTTARNDON YT 7) Z R T 5
3. a<w L RIANE T V27 M AT D (nngxCmdlistStorageRaw () )

A~ NURNOMEGRIZE AT 28503, LU 0@ T,

O—K 10-1. AT RYRMDORERIZEE AT 5B (ex Raw API)

GLsizei nngxGetCommandRequestSizeRaw (GLsizei requestcount) ;
void nngxCmdlistStorageRaw (nngxCommandList* cmdlist,
GLsizei bufsize, GLvoid* commandbuffer,

GLsizel requestcount, GLvoid* commandrequest) ;
requestcount |ZIL, Av U RUANMIF a—A > 7 AlE/ea~ > R ANOEEFRELET,

3D AU RN T 7R T DEXIL, FDT RV ALY A X (commandbuffer & bufsize) DT TAALIN 16 /XA KT
RTIUEIRBR NI HICER L TEEN, F72, 3D I~ RNy T 73T A AAEY FICHER T D0 ERHET,

nngxCommandList MERB H (cmdlist) ba~ RV ZAND /N7 7 (commandrequest) 1L, TRV ADT T A A
IS 4 SAREZRDIDTHEIR T DA HEIR LU £, N7 7 DRERFEAEVIZTHIFNIHV EE Ao

A RUAMAE DR, B3y 7 72 IR L2 ITEE L TLIES N,

gx Raw API |21, <> RUANOEEHEZ 1T nngxDeleteCmdlists () (I TDREEIIHVFH A, A< FUANBEL
W 3D A~ RNy Ty, avRUTTANONNY T 7 DAT — XKL, 77V r—Ta ICEBLART IR0 ERA,

INGA—BDERTE

HL DA RYANDIRTA—H 5 TET 5 nngxSetCmdlistParameteri () Tk, RET H/TA—F DA 5|
¥ pname THREL TWELTZ, gx Raw APl TiL, /ST A—XOFEFT LI R BA O H L CGRELET,

% 10-2. /185 A—BDETE T pname IZHFE T B{EE gx Raw API D3It

pname [ZIEET BIE gx Raw API NSA—ZDE
NN _GX_CMDLIST RUN MODE ST DEBITHVEE A —
NN GX CMDLIST GAS UPDATE nngxSetGasUpdateRaw () GLboolean
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10.3. X5 A—2 DS

HL DA RYANDNT A—F 5 H5ET % nngxGetCmdlistParameteri () Tk, UG T /3T A—2DFfE% 5|
B pname THREL., /"TA—F & B HTZITE>TNELT, gx Raw APl TIX, /3T A—Z OFEIHT L2 Bip BB 5 IO
HL, RIA=HE DV E TS LET,

& 10-3. 135 A—2DETB T pname IZIEE T B{EE gx Raw APl DX IE

pname [<}&5E 9 S gx Raw API RYEDE
NN _GX_CMDLIST RUN_MODE MR DEBITHVEE A -
NN GX CMDLIST IS RUNNING nngxGetIsRunningRaw () GLboolean
NN GX CMDLIST USED BUFSIZE nngxGetUsedBufferSizeRaw () GLsizei
NN GX CMDLIST USED REQCOUNT nngxGetUsedRequestCountRaw () GLsizei
NN GX CMDLIST MAX BUFSIZE nngxGetMaxBufferSizeRaw () GLsizei
NN GX CMDLIST MAX REQCOUNT nngxGetMaxRequestCountRaw () GLsizei
NN GX CMDLIST TOP BUFADDR nngxGetTopBufferAddrRaw () GLvoid*
NN_GX_CMDLIST BINDING ST HEBITHVEE A -
NN GX CMDLIST RUN BUFSIZE nngxGetRunBufferSizeRaw () GLsizei
NN GX CMDLIST RUN REQCOUNT nngxGetRunRequestCountRaw () GLsizei
NN GX CMDLIST TOP REQADDR nngxGetTopRequestAddrRaw () GLvoid*
NN GX CMDLIST NEXT REQTYPE nngxGetNextRequestTypeRaw () GLenum
w_oi cpirer e saguueo | MOCEIeTmEer )| Gloial
NN GX CMDLIST HW STATE nngxGetHWStateRaw () GLbitfield
NN GX CMDLIST CURRENT BUFADDR | nngxGetCurrentBufferAddrRaw () | GLvoid*

nngxGetHWStateRaw () DHA5|E7Z2L., EDIENDEIEIE nngxCommandList EAR~DRA L X E2EL TREOH
LET,
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© 93.1.1. M IAT VI NYBINT v /FGAZTA B —al Ty a— VDR N o 7 fifT

® 2.1.4.1. B D FIZ-DOVNT
® [X|TLEsg BSOS T Ol % (Bl - 241 ) A B L £ LT,
@ 8.1. A< RUANDRAF
® < U RYANDIRTEDBRIAL K TIZEY, < RUARD 3D o< Ry 7712, RXT A T HOFI—a< R
ERINDEAENHDH L BRRLEL,
® XIa~  RYUANDRAFIZIBILELT,
@ 8.1.2. i~ NAERY
® NN_GX_STATE FRAMEBUFFER D17 R ZBIILE LT,
® 8.1.3. Ehya~v L REsgea<vl R
O RIBMT — T NNWEERDEM NN TFTT ANTAT 42 7 OB | 28I £z,
® 3.2. A< RURNDFfEH
® 7 UTID aw R ANy FHERIN T Ty 2 RGET DRI OV GBREL E LT,
® [ nngxUseSavedCmdlist) @5 |4% copyemd ([ZXLAEMEDEVY  ZBIMLFEL,
® 8.4, A< RYARDTI AR —h
® HNAEEIELELI,
@ 8.7.2. 3D a~w Ry T DR
® FI—av ROFMAZIBILEL,
® 8.8.5.3. JEIHFREL VA (0x0140 ~ 0x01BF, 0x01C4)
® X[ ZDIIN DR TEL VA (0x01C4, 0x0149 1EH) DE YR AT DR ZBitLELT,
® 8.8.5.5. BT — 7 /L DB ¥R E LY A4 (0x01D0)
® X ZMRT —7 N O3 HHFFHR EL T AF (0x01D0) DB RAT TR ZBIILELT,
® 8.8.5.6. ZRT— 7 LD ANMEHEL VA% (0x01D1)
® X BT —T LD ATEHEL VAL (0x01D1) DE Y AT ZBALEL,
® 8.8.5.7. BT — 7 N OH IMEICH T BA— VEZR EL VA% (0x01D2)
® X HHT —7 LD ITHINT T DA — VEER EL Y AK (0x01D2) DE Y AT DR ZBILELT,
© 88.7.2. V= —F 4L BRT— TN EL VAKX (0x0123, 0x0124)
® U O ERPHDMIEWAEIELELT,
® 8.8.9.2. VY RUMET 7/ ZFREL T AZ (0x0130)
® [ Y NUJHET 77434 EL VAKX (0x0130) DE Y RLAT UM ZBMLELT,
® 8.8.9.3. w N\ 7 7R EL T 2Z (0x004D, 0x004E, 0x006D)
® X Tw Ry 77 ELYAX (0x004D, 0x004E, 0x006D) DY ATk ZBILELT,
® 8.8.9.6. 7L— 2Ly T 77 I ARIEEL EL T AK (0x0112 ~ 0x0115)
® X[ 7L — ARy T 7T 7B ARIMHER EL P AH (0x0112 ~ 0x0115) DE YA T TR ZBMUELT,
® 8.8.20.1. B/ NEUS FEHL P A& (0x0290, 0x0291 ~ 0x0298)
® X NEE/ NEUSEIL P AZ DAL T I AFEE (0x0290) DE Y RAT TN ZIBMLUELT,
® 8.8.20.2. 7 —/LL-URZ (0x0280)
® X7 —/LLI2F(0x0280) DE YR AT DR 2B L ELTZ,
® 8.8.20.3. #HL x4 (0x0281 ~ 0x0284)
® [X[HHTL- 2K (0x0281 ~ 0x0284) DE Y RAT TN ZIBINLELTZ,
@ 8.8.20.4. 7/ T La—RRELTVAH (0x028F, 0x029B ~ 0x02A3, 0x02A5 ~ 0x02AD)
® X[l Fha—ROu—RLP24 (0x029B ~ 0x02A3) DE YA TR ZIBIILELT,
® [X|Swizzle /$#—Dr—RLP 24 (0x02A5 ~ 0x02AD) DE Y RLAT I ZBMLEL,
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® 8.8.20.5. BIIAT RL AR EL U A% (0x028A)
® X BAMT RL AR EL DAL (0x028A) DE YA TR ZBIILELT-,
@ 8.8.20.7. ALY RED= YL TRREL Y AZ (0x028B, 0x028C)
® I AN T AL D~ TR EL YV AZ (0x028B, 0x028C) DE Y RAT T & B ML ELT,
© 8.8.20.9. H /L P AZ D~ AV FEL T AK (0x028D)
® XL TR D AR TEL TV AZ (0x028D) DE YA T TR ZBINLEL,
@ 8.8.23.2. LI~ RNy 7 7 D#EDIRLELT
® Uy T o~ ROBEKIZ OW TR AZBNNL ., FEMiAZ B LEL,
® 9.2 TuT A NVIERED/NTGA—H
® nngxSetProfilingParameter() 23 £ 9527 —IZOWTELBIMLELZ,
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rE
® 8.8.1.9. THRBEMET LA EL T AZ (0x0200 ~ 0x0227)
O I—RTULADNRTF 4 T ITHONTIERABIMUEL-,
® 8.8.11. 7 S AT AREEL T AX (0x0107, 0x0126)
® F AT ANKREL VAZDIEMAEIELEL-,
® 8.8.19.2. THR ANy 7 7 HL2WE A DR IE
® HHIIZTH RNy 7 7 2LV EOREL VAZ O AEIELEL,

Version 1.1 2015-01-15

rE
® 6.2.3.4. EEDAATOITHIFHE
® TTHIFIRAEITHBIER O S A EELE L,
® TTHIFIHMZ 3D Rz — MMl HH+ 2B OMPAEZBRLEL,
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