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6.3vVQUO VQUUOUOUOOOOOO4ao

Twiddled-VQ-Square / Twiddled-VQ-Square-0 0 00000000000 O0OOOOOO VQ/VQ
MipampOOOQOOOOOOOOO

VQO Vector QuantizationD D000 0000000000000 O0O0D0O0OOOOOOOOOOO
ooodooo

vQUUOUOOOOOooooooooouoooooooooooooooooooooooooo
000000000000 0000000000000000 IndexOOOOOO

VQUUOOOOODOOOOIndexOOOOODODODOOOODODODODODOODDOODODOOOODOOOO
J00000000D0000dodoo0doDo0doDo0oooooooOooooDoooOooDoooon
oooooooodoo

vQUUUOOOOOOOODOOOOOoOO0OOoU0O0d TwiddledOOOOOOOODOO

vQUUOUOOOOUOooooooooooooooooooooooooooooooooooo
Jdo0doo0oooo k6000000000000 0O000000O0O0OD0OO0OO0OO0OOOO

CodeBook
+0 | Pixel A Low
+1 | Pixel A High
+2 | Pixel B Low
+3 | Pixel B High
+4 | Pixel C Low
+5 | Pixel C High
+7 | Pixel D Low
+8 | Pixel D High

+7FE | Codebook end

A

)\

(N
(N

S
/

.

AW

+0 | Index#0
+1 | Index#1
+2 | Index#2
+3 | Index#3

go-0 voooooo
ObOoO0O2s6x 256 0000000 VQUUODOODOOOLOOODOODOOOOOOO

goo 256x% 256x% 16 7.1

oooooo+o0oooo (128% 128x 8)+(256x% 16x% 4) 1

obobooobobooobooboooobon
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PCl/sH4OOUOOOUOOOODOOOOOOOUODOOOODOOODOODOODOODODOOD

® [VQ]
CodeBook
+00h [0 800h BytesD]
+800h Index
e [VQUODOOOO]
+00h CodeBook
(0 800h Bytes[]
+800h Dummy Zero [0 1h Bytell

+801h 2x2 mipmap Index O 1h Bytel

+802h | 4x4 mipmap Index O 4h Bytes[

+806h | 8x8 mipmap Index O 10h Bytes[]

+816h 16x16 mipmap Index
O 40h Bytes[

+?7??h Dummy Zero 0O Ah Bytel[l

gbo-0 0Ooboobooboboboboobobooo

VQUOOIX1O0OOOOOO IndexOOOOODOOD
KamuiOO VQUOOOOOOODOOOOOODOOOO
gvQUOouoouoooooboooobooobooooooo

+00h KAMUI Texture Header [0 10h Bytes[
+10h Code Book [ 800h Bytes[]
+810h Index
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gbobooobobooobobooobobooboboooobo

oooooo L 000000 000
8x 8 10h Bytes™
16x 16 40h Bytes
32x 32 100h Bytes
64x 64 400h Bytes
128x 128 1000h Bytes
256x 256 4000h Bytes
512x 512 10000h Bytes
1024x 1024 40000h Bytes
+00h KAMUI Texture Header 0 10h Bytes[
+10h Code Book [1800h Bytes[]
+810h Dummy Zero 0 1h Byte[
+811h 2x2 mipmap Index O 1h Bytes[
+812h 4x4 mipmap Index O 4h Bytes[
+816h 8x8 mipmap Index [0 10h Bytes[
+826h 16x16 mipmap Index O 40h BytesO
+866h 32x32 mipmap Index [0 100h Bytes[
+966h 64x64 mipmap Index [0 400h Bytes[
+D66h 128x128 mipmap Index [ 1000h Bytes[]
+1D66h 256x256 mipmap Index 0 4000h Bytes[]
+5D66h 512x512 mipmap Index [0 10000h Bytes[]
+15D66h 1024x1024 mipmap Index [0 40000h Bytes[
+nnnh Dummy Zero O Ah Bytel[l

vQUiOooooooooooobooooooboooooooooooooooooboooooooo
oooobooobooogob 1obooooobooooobobooboooooo

400000000000 3200000000000008x80 VQUOOOOOOOOOOOOOOOOOOOOOO
00000 32020h0000000000
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cA40 0000000000000 00O0O0O0O00000A0

Twiddled-small-VQ-Square / Twiddled-small-VQ-Square-M pmap O 0000000000000
000 vQ/oOUddOoveUUuUiOoDooooooooooouooo

OO00ve/vQUOUOODOOOOODoOOOOooOOoDoOOoOooDoOoOoOo 260000020480
OoOo0OopoOooO0U0OoDoooO00oDooO00OoD e4xe4D00000DO0OO0OODOOOO
O0O000TwiddledOOOODOOOOO0OODOOOOODODOOOODODOOOODODOO

6.4.1smallvQO0O00O0O

smallvQUOOOOOOOOOOODOOOOOOOODOO0OOOobOOoooOOoooobooooo
oovQUiouoboooooooobooooooo

SmallvQOOOOODOOOOODOOOO0ODODO V/VQUDOOODODOUODOoOODDoOoDooOoDOo
smallvQO vQUOOOOOOoDoooOoooo

goooobooboobooboooboooboobooboobooboobooboobooobooo
2048 0000000000DO00O0OO0OD0OOOO0ODbODOODbDObDOObODOODbODbDO VO
goboboboobooobbooobooobboooboobooobo0oboveUubooboobooboo
OooooooodOsmallvQOOOOOOODO

Codebook A [0 64 entry[] vQoOoooono

Codebook B [ 64 entry[] opoooooon
0256000000

Codebook C [ 64 entryld

Codebook D [ 64 entryld
Index A | vooooooo |
W oooooooo
Index B
R
Index C
R
Index D
EE

oOoo0ooOooO0OoOoooboe40D0000O0ODOOOODODOOOODODOO smallvQOO
gbobooobobooooo

gooobooboooboboobobooobobuoobobooboobooboobOoboooDbo
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SmallvQOOUOOOOOOOO0OOOO0OoOoOobOooooboooboooobooboooOoDo
goo0obO0oob0oobo0obooboDOooooboooOoboooDosmallvQOOODOOoOODOOO
gooobgooboboobooboooboboooooboobooooboboboobooon
OO0O0O0smallvVQOOOOOOOOOOOOODOOOOOODOODOOODODOOOODODOO
gboooboobogoooooo

Size ooo Codebook size Index size ooooooad goood
ood Entry Bytes 0 Bytes[d ood gogon

8x8 No 16 1280 80h[ 160 10hO 11200 70h0O 16
Yes 16 12801 80h[ 3200 20h0 9601 60 16
16x16 No 16 1280 80h[O 640 40hO 640 40h0 16
Yes 16 1280 80hO 960 60h 320 20h0O 16
32x32 No 32 2560 100hO | 2560 100hO 0 8
Yes 64 51200 200h0 | 3520 160h0O 1600 AOhO 4
64x64 No 128 10240 400h0| 10240 400h0 0 2
Yes 256 20481 800hC | 13760 560h0 | 6720 2A0h0 1

O00D0000oboOoOoDa2x32064x 6400000000000 0O0O0O0OO0O0ODO0O0OOODO
oboooboobobbedx 64000 0000000ODO0OOO0OVQUOODODODOOOODO
goooboboooboboooboboobon

0b0O08x 80000000 bOobO00obOobooobOoboooeMbUobboobobDoobOgie
gooobooboboboobooobooboboooboboobooboobooooooboobooo
OO000000 32byte0 00 160000000000008x 80000000 smallvQO OO
OO0000O0CO000OOOo00DOooOO0 sex 8OO0 OoooOoO0OTwiddledODOOOOODODO
gobooooogoo

O0000O000OO0DOO00O0OsmallvQUOOOOTwiddledOOODOODOO VQUOOODO
00000000 0bO0000 KamuiDOOOOOOOODOOOOODODOoDOoDOOO
oo

smallvQUOOOOOOKamuiOOOOOOODODOOOODOOOOODOOOOODOOOOODO
OooooooOoO0OooooogooosmallvQOOOOOoDOOOoOOODOOOOODODOO
goooboobooooobon

obob0O32x 32Noe-0D 00000000 DOODOOODOOODOO0OOOOOOODOODbOODbObDO
O000D00bOob0boOobOo0oOo2se0d2560x 8=4096 0 0000 0000O0O00O0ODO0O0ODOOO
OO0O0000O0O0000 kmGetFreeTextureMemO OO OOOOOOO0OO0ODOOOOOODODOOO
gboooooogon

OO0O0OsmallvQOOOOODOOOOOODOOOOODOOOOODODOOOODDODOOOO
goooooo

bbb ooboooomoooobooboboboooooboobo
Oo0O000oDOo0O0 KamuiODOOOOOODOOOQOOOOOO
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goooboooboobogobsmallvQOUOOOODOOOOODOODOODOODO

® 16x16smallvQOD OODOO0000O00

+00h

KAMUI Texture Header[D 10h Bytes[]

+10h

Code Book[1 80h Bytes[

+90h

Index 40h Bytes[]

® 32x32smallvQOOODOOO0D00O00O

+00h

KAMUI Texture Header[d 10h Bytes[]

+10h

Code Book[1 100h Bytes[]

+110h

Index 100h BytesO

® 64x64smallvQOOO0DOOO0D00O00O

+00h

KAMUI Texture HeaderD 10h Bytes[

+10h

Code Book[1 400h Bytes[]

+410h

Index[ 400h Bytes[

OCOOsmallvQOOOOODOOOOOODOOOOODODOOO

® 16x16smallvQDOO0000

+00h

KAMUI Texture Header[D 10h Bytes[

+10h

Code Book[] 80h Bytes[]

+90h

Dummy Zero[d 1h Byte[l

+91h

2x2 mipmap Indexd 1h Bytes[

+92h

4x4 mipmap Index 4h BytesO

+96h

8x8 mipmap Index[] 10h Bytes[]

+A6h

16x16 mipmap Index[d 40h Bytes[

+E6h

Dummy Zerold Ah Bytell

® 32x32smallvQi O OO00O0

+00h

KAMUI Texture Header[d 10h Bytes[]

+10h

Code Book[1 200h Bytes[]

+210h

Dummy Zerol 1h Bytell

+211h

2x2 mipmap Indexd 1h Bytes[

+212h

4x4 mipmap Index 4h Bytes[

+216h

8x8 mipmap Index[] 10h Bytes[

+226h

16x16 mipmap Indexd 40h BytesO

+266h

32x32 mipmap Indexd 100h Bytes[]

+366h

Dummy ZerolO Ah Byte[l
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6.5 Palettized 4bpp/8bpp OO OO OO

Twiddled-NonVQ-Palettized DO OO O0O0O0O00O0OOO Palettized D0 DOOOOOOODOCO
Palettized D0 OO OOOO 4bpp0 8bpp 00 0DOOOOOO0DOODOOOODODOOOODOODO
gbooobobooobobooo 240 0bgonoo

® Palettized-4bpp O OO

10240000000 6400000000000000010240000 /160 =640000
® Palettized-8bpp O O O

10240 0000000000000000O000O00DO0O10240000 /2560 =40000

gobooooboobooooboooobooooboolcz24abooooooobooooooobooon
000000000000 0DDOoO00DoOOOOD4bpp 0O OOCO0OO BppOdOOOOOOO
gbooobpoled0booooboooboooobobooboooooboobooooooOoDo
O00O0O0O0OOD4bppOd 8ppd 000000 OCODOODOOO

oboboooboooobobooobooboobooboo

O0D0000OkmGenerateStripHead O D OO OO0OOOOODOOODOOOOODOODOOO
gboooooogon

00000000 OOkmChangeStripPaletteBank] DO OO0 00000 COO0O0O0O0OO0OO0OODOOO
OO0O000C0O0O00D0PaletteBankD OO ODOODOOOOOOOODOOOOODOOO index_datad O
gooobobooobooooo

if OPi xel Format == 8BPPL

{
palette_entry = OPal etteBank << 40 & 0x300 + i ndex_dat a;

}

if OPi xel Format == 4BPPLO
{

palette_entry = OPal etteBank << 40 + index_dat a;

}

PaletteBank D0 O O0OOOOO4bppO000 O0G300O00OOOOOOOOO
OOD08ppOdO0OOO6300000O0OO0OODOO0OO6LItOODO 2bitD0COODOODOOOO
00O o0o0 150,160 160 310,320 320 470 ,480480 630 0 D 00D ODOODOOODOODOOOO

OOO000DCO0O000CtwiddledOOOOOODOOCOOODOOOOOOOO4bppODOCO0O
OO0O0000O1ebitDOOD0OO8pp 000000 OODOOCOCOOOI6hItOODCOOOODOOOOODO
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oooobobooobobooobobooobobooobo

8 |10]32 | 128 [130

11 129 131

12| 14] |

o |~ [k O
~N o (WD
©

13|15 47

16|18 48

17119
20

31 63

64 [192

0000000 Twiddled OO DO O OO OODO OO U=00V=0000 U=00V=1000 U=10Vv=000
Ou=10v=10000000000000000000000D000 4bpp000 8bppO OO OO
OO0O000D0COO0OPalettizedd Palettized DO OO O0O0ODOOOO0OODCOOOOODOOOO
oo

e 4bppI0IDOOODOOOCO

Bits 15-12 Bits 11-8 Bits 7-4 Bits 3-0
Texel Texel Texel Texel
U=1v=1 U=1Vv=0 U=0v=1 U=0V=0
ghppO OO DOOOODODOO
Bits 15-8 Bits 7-0
Texel Texel
u=0v=1 U=0Vv=0

KamuiODOOOOOODOOOOOODO PalettizedDOO0OO0000O0O0O00OODOOO0OO

+00h

KAMUI Texture Header [0 10h Bytes[

+10h

Texture Pixel Data

ooooooooooooooooooooonoooooogog

oooooo ooooooo ooo
4bpp 8bpp

8x8 20h Bytes 40h
16x16 80h Bytes 100h
32x32 200h Bytes 400h
64x64 800h Bytes 1000h
128x128 2000h Bytes 4000h
256x256 8000h Bytes 10000h
512x512 20000h Bytes 40000h
1024x1024 80000h Bytes 100000h
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KamuiOOOOOOOOODOOODO PalettizedDODOOOOODOODOOOOODOODOOO

4bpp | 8bpp
Offset Length Data Length Offset
+00h 10h KAMUI Texture Header 10h +00h
+10h 1lh Dummy Zero 3h +10h
+11h 1lh 1x1 mipmap Index 1lh +13h
+12h 2h 2x2 mipmap Index 4h +14h
+14h 8h 4x4 mipmap Index 10h +18h
+1Ch 20h 8x8 mipmap Index 40h +28h
+3Ch 80h 16x16 mipmap Index 100h +68h
+BCh 200h 32x32 mipmap Index 400h +168h
+2BCh 800h 64x64 mipmap Index 1000h +568h
+ABCh 2000h 128x128 mipmap Index 4000h +1568h
+2ABCh 8000h 256x256 mipmap Index 10000h +5568h
+AABCh 20000h 512x512 mipmap Index 40000h +15568h
+2AABCh 80000h 1024x1024 mipmap Index 100000h +55568h
+?7??h 14h Dummy Zero 8h +?777?

Palettized-4bpp O 00O 0D0O0OOOO0O0COCODOOOOOOODOOOODOODO 2000000
ooooboobooooobon

Palettized-8bpp 0 00O 0O0D0OOO0OCOOOOO0DOOOOODOOODOOOOODOOODDOODOODO
gboooobgoooobgn
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6.6 Rectangle OO OO OO

Scan Order-Rectangle 0 0 00000000000 RectangleO D OO DOODOOODOODO

0000 Orwiddled-NonVQ-Rectangle OO0 O 000 0OO0OOO0OOO0ODOOO0DOOOODOODO

Rectangle OO0 0OOO0OOOUOVOOOOOOOODOOOOODOOODOOOODOODOOO
O00O000O0b00b00O0bOO00DO00oO0bO0O0oDO0o0OO0ObD0O0DO TwiddledD OO DO
gbobooobgoboooo

OO0O0ORectangle00000D0COO0O0O0O0DOODOOOODODOOOODODOOOODODOOOO
Oo0O00D0O0O0TwiddledOOODOOOOOOOOOOOOOOODO gooobooboobobg
Rectangle 00 0O O00O0ODOOO0OOODOOOODOODOOOODSODODODOODOODODO
obobooobobooobooon

OO0ORectangle 00000000000 DOODOO0ODCOOOOODOOOO1603206401280
2560151201024 0 0000000 0ODOO

KamuiOOOOOODOOOOOODO Rectangle OO0 OOODOODOOOODODOOOOO

+00h KAMUI Texture Header [0 10h Bytes[
+10h Texture Pixel Data

OO0O000C0O000D0O0OWindowsO BMPO24bpp0 000 O00O0O0O0O0O0OU=0,V=00000
Oo0d0oooOooooO0ooo0ogoooooom@mu=, =0 u=2,v=04..J U=Umax,v=00
ou=0,v=10,..000000000O0O

o0ddoooo0ooooooooooodoooDoooooooon

goo o O000D000D00OU-sizeOx 0000000 DO0OV-sizel x 200 Byte per texeld

6.7Stride0 00000

Scan Order-Stride 0 000000000 O0ODO Strided 0 0000OO0O0O0OOODOStride0OnOd
000 Rectangle D0 O OD0OOOOODOODOOOStide000OO0O0O0O0ODOOOOODOOODODO
obooooboboobooboobobooooboobobooboobDooboooDoobooboo
goooo

Addr = u + vx stride

0000000000000 0D0O000 stride000000CO00O0DOOOOODODOOOStride
00 32000000000000032099200

00000000000 Db0000b0Ob00O0D 1024x 102400000000 640x 480000
OO0bOO000O0ObOO0OOstride0d00OO 6400000000

KnRender TextureO OO OOOOOOOOOODOODOOODODOOOOODODOODODOO
oboobobooboooooxyooouLe3go0bboooobooboooooooobuvo=o,00
;e300 db0ibo0obuooooboobxyb=00,10-0639,1000000000O00O000DOO
oboouyvd=0640,00-0102300000,A0-0255,10 000000000

SO000000000000O0 16bpp0000000O00C0OO0O0OCOOOOOCOOOOBOO555,4444,5650000000
oooooooo
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1023

256 896

1 2YLineg2) 39Line

0 1% Line 2" Line(1)

640 1023 Y

O0-0 StrideOODOOOO

000000000000 000000000000O000000O0 0D O00uU,vo=0d0.0f,0.0f0 -
00.625f,046875f0 0 0 000000000000 0O0O0O0ODO0O0O0OOO0O0OO0O0O0OO

vy

1024

1

Sride

480

>

0,0 640 1024 U

O0-0 StrideODO0OOODOODODOOODOOO

IS <omui O Stride D000 O0O00Rectangle 0000000000 00000000000
O nTextureType 0 D000O00000000000000O000
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6.8 BUMP-Mapping OO OO0 O

PowerVR2DC O O BUMP-MappingD OO O0OOOOOOODOOOOO

BUMP-MappingOD OO O0OD0OOOOO0O0ODOOOOOODOOOOOODODOOOODOODOOOOO
obobooobooobooboobbooboobobooobbooobooboboboooobooo
oboboooboboooboboooboboooboboooboobooboboobooobo

BUMP-MappingOD OO O0OOOOOO0O0ODOOOO0O FLATOOODOOOOODOOOOO
goooboboooboooobooo

PowerVR2DC OO OO BUMP-MappingD OO0 O OOOOO0OODOOCOOO

gooobobooobobooboboobobooboboooobo

x, = cos(s')cos(r') =gy S
—an(< 256

y, =sin(s) OO0 r
= (AP [ I = 2

z, = cog(s )sin(r') =21

A\ngle S
' Angler
(e
\

gbo-0 OoOoboo

sOO0r00000D00OO0O0O0ODOODOOO0

OO0O0O0O0sOCOrO00bitOO00ODOOO0ODOOOO0OODOOODOOOBUMPODOODOOO
OO0O000O0O0C0O0D0COO0DOPowervR2ZDCOOODOOOO 16bitOD 0000100000001
gbobsbOgr0ob0boooooon

goooboooboboobobooobooboobobobobooboobobooboboboobo
oboooooooo

x, = cost’) cos(qr)
y, =sin(t)
z, = cod(t')sin(q)
00000 to0qObo0o0o00b0ddoooooooooon
1

t'=
7 256
" q
=2ir——
9 256

gobooooogoo
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000000000 0DbO0bO0O0DObOOo0OODODOScaleFactorD 0O O0OOoOoooonDoOoO
000000000 DOO0OO0O0000 Scale Factord StrengthO0 000000
OO0 strength0 0000000 KIOK20K3OOOOOO

k, =1-strength
k, = strength.sin(t')
ks = strength.coq(t')
Strength D0 KODOOOOODODOODODO bitDODO00000

OooooooO00ooooUoOooOo0o0oooOoDoOo0ooOo0oO0OoDoDO R2pitDoOoOO
gooogo

Base Colour: xRGB

K1 Ky Ks q

VertexType5 [0 00 O Floating Color VertexType 000000000000 OODOOODOOOO
000000 VertexTyped4 0 00O O Packed Color O VertexType O OO0 DO OO0O0OO0OODOOOO
oooooooodooooogooon

gooooooOoOooooUoOoooooodooboooOoooDo0oooooboOoooDooOooOoo
ocoooooooooo

Xs XI
DotProduct =| y, || Y, | = XX + V.Y, +2.7
z || ¢

S

OO0O0BUMP-MappingO OO0 OOO0OOOOOODOOOOODOOODOOOOODOOODOOO
ooooooboooo

0000000000000 0D00O0OPowervR2DCOOODOOOODOOOODO GreaterEqual
O00O0O00O0bO0O0OBUMP-MappingU O OO00O0OOOODOODOOOOODOODOOOODO
oo0o0OdOBUMP-MappingDOOOOODOOODOOOOCODOODOODOODO
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7 Kamui2 51 75V THRILE h 1B

OO0000KamuilOOOOOOOODOOOQOOOOOOOODOOOKamui2OOOOODOOOODO
obooooboboooboboobon

1000000ad

KamuilOOOOOOOOODOOOOOODOOKamui2OODOOOOOOODO

o 0O

o 0O

kmStopDisplayFrameBuffer(] [0

oooooopgooooog

kmChangelatencyModelO [

oooooopgooood

kmCreateFrameBufferSurfaced O

gooboooogoooooogn

kmSetAlphaThresholdd O

goooooogoogoooo

kmActiveFrameBufferd O

gooooon

kmFlipFrameBuffer( O

0DOO0OO0 Flip

kmSetAutoSortModeld O

goooooogoooo

kmSetWaitVsyncCount [

VsyncWaitO O OO

kmSetUserClipLevelAdjust [

ooooooooooon

kmSetStripLengthO O

ooo0ooopoooooooogon

kmCreateVertexBuffer O

ooooooogoooooooogong

kmDiscardVertexBufferd [

goooooogoogoooo

kmUseAnotherModifierd O

oo0o0oooooooooooooog

rliig0ooobobooooboboan

goo0ob00obO0o0o0oUobO0oboobobO0oboDKamui2OODOODOOOOOOOODODOOO

oooogooo

goo0obooobOo0oOo0obO0oooOOoboOo0obOoUoO0obObOOobOoOoOUObOUOoDbDOo0On0 Kamui
gboboobooboooooobooboobooboboobooboboobooboon

gogd

o 0O

o 0O

kmGetCurrentVertexOffsetd O

Vertex BufferO OO0 O0O000O0O00O0OO

kmChangeVertexPCW0O O

Vertex OO OOODOOO0OO0O0OOOO0OO

kmFlushVertexBufferd O

Vertex Buffer 0 Flush

kmCreateTABufferd O

goooooogoogoooo

kmStartVertexStripDirect[ 00

ooooooogooooogoog

kmSetVertexDirectd O

ooooooooog

kmSetUserClippingDirectd O

goooooogoooogooo

kmSetEndOfListDirectd O

goooogogn

kmRenderDirectd O

ooooooooooon

kmRenderTextureDirect O

ooo0ooopoooooooogon
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/200000000000

® kmStopDisplayFrameBuffer0 00 0000000000000
kmBlankScreenDKM_TRUEO OO OO0 OFFO O OOOOOOO

® kmChangeLatencyModelO O D OO OO OOOOODOOOO
kmSetSystemConfiguration 0 0 00 0O 0 KMSYSTEMCONFIGSTRUCTOOODO flagd O O
KM_CONFIGFLAG_ENABLE 2V LATENCY O OO QOQOQOOODODOO0OOoOoOoOooOOoOoOooooOoon
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