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HNRERERNRN

Object Tree NJS_OBJECTODO[ @ 0000000000000
% typedef struct obj {0
uint32 evalflags; /0000000 */0O
= NJS_MODEL *model; /000000 */0
Float pos[3]; /~0000 *0
| | | | | | Angle ang[3]; /00 */0
Float scl[3]; /~0000 *0
struct obj *child; /0000000 0o
struct obj *sibling; /000000 */0
} NJS_OBJECT;O
NJS_MODELOO O[] :00000000000000000000000000:
typedef struct {J typedef struct {J
NJS_POINT3  *points; /00000 */ =P Float x, y, z,0
NJS_VECTOR  *normals; /000000000 */0 INJS_POINT3, NJS_VECTOR;[]
Uint32 nbPoint; /000 */0
+ NJS_MESHSET *meshsets; /*0000000 O
NJS_MATERIAL *mats; /00000000 */G=—Jppf typedef struct {0
vint16 nbMeshset; /+ 00000000 */0 L NJS_COLOR  diffuse;l
Uint16 nbMat; /* mats0 0 */0 NJS_COLOR  specular,0
NJS_POINT3 center; /~000000 %0 Float exponent;UJ
Float r: 00000 */0 Uint32 attr_tex|d;0
0 NJS_MODEL:[] Uint32 attrflags; O
= - } NJS_MATERIAL;0
NJS_MESHSETOOO() (000000000000 typedet union {0
[TRIMESHOO 0000000 Uint32 color;J
struct { Sint16 u, v; } tex;0
typedef struct {0 struct { Sint8 b,g,r.a;} argb;0
uint16 type_matid;, /~000000000ID*/ } NJS_COLOR;[]
uint16 nbMesh; /0000000 */0 = -
Sint16 *meshes; /0000000 /0 \
uint32 *attrs; /00000000000 * ) " 00000000000type000000
r NJS_VECTOR *normals; /*000000000 */0 ooooooo
NJS_COLOR  *vertcolor; /* 000000 */0 03000000000000
NJS_COLOR  *vertuv; /+ 00uvooo */0 04000000000000
} NJS_MESHSET;0 ONOODODDOOOoOoOo
= 00000000 TRIMESHO O
0000000000 attrs, normals, vertcolor, vertuvd 0O 0O o
0DO0000ONULLOOOO0O
O
Float, Angle
typedef float Float /¥ 00 0000o0d */
typedef Sint32 Angle /* 0000 */
000000 0x00000 0XFFFF 0 00360 00 00
gooooad
typedef union {
Uint32 color; /* 0000000 */
struct {
Sint16 u; /* 00 000uld */
Sint16 v; /x 0000 OdvO */
} tex; /* OO0 0DO0O0o0oooo */
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struct {
Uint8 b;
Uint8 g;
Uint8 r;
Uint8 a;
} argb;
} NJS_COLOR;

/*
/*
/*
/*
/*

obooooobbuvbOooooooooooboooooo

OO0O0O0OOcolor0000O0O00O00O0O000O0O0O0tex,argh0000000O0OO

gogoooooog

typedef struct obj {

Uint32 evalflags;
NJS_MODEL *model;
Float pos[3];
Angle ang[3];
Float scl[3];
struct obj *child;
struct obj *sibling;

} NJS_OBJECT;

goobooobbooobooobg

/* 0000000 O0ooo
/* 0000o0oo0oooo

/* 0000

/* 00

/* 0000

/¥ 00 Oobject0 00000
/* O0OobjectD O ODOOO

OmodelOOOOCCOOOTRIMESHOOOOOO)ODOODOOOOOOO

evalflagsO O QOO0

#define NJD_EVAL_UNIT_POS
#define NJD_EVAL_UNIT_ANG
#define NJD_EVAL_UNIT_SCL
#define NJD_EVAL_HIDE
#define NJD_EVAL_BREAK
#define NJD_EVAL_ZXY_ANG

BIT_O
BIT_1
BIT_2
BIT_3
BIT_4
BIT_5

/x 00000 Oo0DD

/x 00000000
/0000000000 O
/x 000000000 D
/xchild0 000000000

/* LightWave3DO U 00O OO O0O0O0O0DODOO */

#define NJD_EVAL_SKIP

/ 0000000000
#define NJD_EVAL_SHAPE_SKIP

BIT_6

BIT_7

*/

/* JO0oooooooooooo */

#define NJD_EVAL_MASK

Oxff

/* 000000 o0ooooooooo */

goboooooooobooooboooooo

ONJD_EVAL_UNIT_POSOOOOO0ODOOO0OO0ODOOOOODOOOLOOOOOOODOOOO0

gobooboboooobooo

ONJD_EVAL_UNIT_ANGOOOOOOOOOOOOOOOOoOoOOoOoOoOooobOoooon

ooooooooon

ONJD_EVAL_UNIT_ SCLOOOOOO0OUO xyzOOO 100000OO0OO00OO0OOODOOO

ooooooooooooooon
O NJD_EVAL_UNIT_POSONJD_EVAL_UNIT_ANGONJD_EVAL_UNIT_SCL O 300
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ooooooDpoooOoo0o0ooooooo0o0oooooDo0O pushpop oo
ggo

UNJD_EVAL_HIDEO OOOOOOOOOOoooooooooobooooobooooo
goobobobooboooboboooobobooboboobobooboboog

UNIJD_EVAL_BREAK O OOOOOOOOOOOOOOOOOOOOOOOoooOoOooobooO
chidOOOOOOOOOOOOoooooooooooOoooooooooooooo000d
U000O0000O0NJD_EVAL_BREAKOOOOOOOOOOOOOOOOOOOOoOo
oboooooooboooooobobobobooooooooobobobooooobog
oboboobooooogooobobo

OLightwWave3D OO OOOOOOOO000O0 zXyOOOOOONiInjaOOO XyzOOOO
OO000OLightwave3aDOOOOOOOOOOOOOOOODOOOOOOOOOOOO
NJD_EVAL_ ZzXY _ANGUUOO0OO0OOO0O000ooooooNOoOoooooooooo
ZXyoooooooo

UONJD_EVAL_SKIPO OOODOoUOOOOOoboobOoobooooboooobouobobooooo
goooooboboboobobooboobboboooboobobooboobb oo
gooobooooooobuoooboobobbooboboobboobboobboo
gogboooboobooboboobooboboobgon

ONJD_EVAL_SHAPE_SKIPO OOUOOOOOOOOOOOOOOOO0ODOO0O0DOOOOO
gooogoog

goooooo

typedef struct {

Float X; /* X0 */
Float v; /* YO */
Float z; /* Z0 */

} NJS_POINT3, NJS_VECTOR;

goob Xyzooooooo

goobooooooon

typedef struct {

void *filename; /x 000000 0ooogao */
Uint32 attr; /x 000000 oooogao */
Void *texaddr; /*x DO0D0DO00000O00DOOoao */

} NJS_TEXNAME;

gooboboboobooboobboobo

Ogloballndex D OUINt32 00 0000000000000000OQOOO O OOXffffo0 OxFFfffff

gobooobooboboobooboboooboobbooobooo

Oglobalindex O OO0 0000000 O0OO0OO0OODOOONInaDO0000O00O00OO00ODOO
00000 globallndexOOOOOOOODOODO

Oglobalindex O OO OOODOOOO0ODOOOO0OOOOONInjad0O0O0OO0O0OO0OODOO
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gooooooooboooboobbooboobbooog
DattrO 000 ogbbooobooboboooboobboog

#define
#define

#define
#define

#define

gogbooboboboobobbattrogbobbbO0o0obOO0ObOO0ODbOObDODODOOO
gboboboobooobooubddpvrbgbobobobbbOobOoObOUODODbDOD

NJD_TEXATTR_TYPE_FILE
NJD_TEXATTR_CASHE

NJD_TEXATTR_TYPE_MEMORY
NJD_TEXATTR_BOTH

/* J000oU0o0oooooooooooooooo

NJD_TEXATTR_MASK

gooooog

/* D O0O0O00O0 =/

#define
#define
#define
#define
#define
#define
#define

NJD_TEXFMT_ARGB_1555
NJD_TEXFMT_RGB_565
NJD_TEXFMT_ARGB_4444
NJD_TEXFMT_YUV_422
NJD_TEXFMT_BUMP
NJD_TEXFMT_RGB_555
NJD_TEXFMT_COLOR_MASK

/* 0O000oooo x/

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

O0000000 #/texaddrOOOOODOOO0O texlistOOO0O0O texlistOOOOOODO
goboooboooobobooobooobooooboooooooooobooooogn

NJD_TEXFMT_TWIDDLED
NJD_TEXFMT_TWIDDLED_MM
NJD_TEXFMT_VQ
NJD_TEXFMT_VQ_MM
NJD_TEXFMT_PALETTIZE4
NJD_TEXFMT_PALETTIZE4_MM
NJD_TEXFMT_PALETTIZES
NJD_TEXFMT_PALETTIZE8_MM
NJD_TEXFMT_RECTANGLE
NJD_TEXFMT_STRIDE
NJD_TEXFMT_SMALLVQ
NJD_TEXFMT_SMALLVQ_MM
NJD_TEXFMT_TYPE_MASK

0

/000000000

BIT_31
/000000000000 DaO */

BIT_30

/00000000

BIT_29

0xE0000000

(0x00)
(0x01)
(0x02)
(0x03)
(0x04)
(0x05)
(OxFF)

(0x0100)
(0x0200)
(0x0300)
(0x0400)
(0x0500)
(0x0600)
(0x0700)
(0x0800)
(0x0900)
(0x0B00)
(0x1000)
(0x1100)
(0xFF00)

goboooooobooooboooooooooooooo

goooo

*/

*/

typedef
NJS_TE
Uint16
} NJS_

gogobooboobooboooboobuoooboooboobboobboobobboo
000000000 0texlistDOOOOOOO

ooooon

struct {

XNAME *textures;
nbTexture;

TEXLIST;

©
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gooooood

typedef struct {

NJS_COLOR diffuse; /*x 00000 00000 OoO2ss =/
NJS_COLOR specular; /*x 00000 00000 Ooo2ss  */
FLOAT exponent; /* 00000000O0o00300 */
Uint32 attr_texId; /*x 000000000000O0ID =/
Uint32 attrflags; /x 0000ooooooo */

} NJS_MATERIAL;

attr tex!d

attr_tex!d

31 2 28 L. O o

Dattr_texldD OO OOO0OO0OO0D0O0O0O0COO texlistDOO0O0O00O00O00O0O0OODOOOO
attrUgoooooOOoOood

00000000000 00000000texlist0 00000000000 texidOOODO
O000b0O0oO0OO000000000ddbtexlisti 00000000000

Dattrflags0 0000000000000 O0O0O0OOONInja000000O0O0OOODOO
goood

goooooooog

typedef struct {

Uint16 type_matId; /¥ 0000000 DODOID(0-16383) */
Uint16 nbMesh; /*» OO0 0DO0/0000000 */
Sint16 *meshes; /x 00 O00oogo */
Uint32 *attrs; / 00000 oooooo */
NJS_VECTOR *normals; /* D0 0000000 o0o0ooao */
NJS_COLOR *vertcolor; /* OO0 O0O00O0oo0oooaog */
NJS_COLOR *vertuv; /¥ D0 O0o0oogoguvdadaod */

} NJS_MESHSET;

Dattrs0 0000000000 O0O0OO0OOOCOOCOCO0OO0O00atrsOOO0O0O0OOO
O0OOO0OOONIS_MATERIALDO attrflags0 0000000000000

tcobooooobOoobooOoooooOooOoOoOoOoO0oO0oOoObOO0oOobOOoooooOoOoOoOoDon

Dattrs0 000000000000 O0OO0O0O0OONInja0000000O0O0COOOOO
oo

gooogo

typedef struct {

NJS_POINT3 *points; /¥ 00000 */
NJS_VECTOR *normals; /x 0000000 o0ooogo */
Uint32 nbPoint; /¥ 00000 */
NJS_MESHSET *meshsets; /* 0000 OTRIMESHO O O */
NJS_MATERIAL *mats; /x 000000 00oo */
Uint16 nbMeshset; /* meshset( 0 OO O O 65535 */
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Uint16 nbMat; /* matsO O 00 O O 65535 */

NJS_POINT3 center; /¥ 00000 */
Float r; /*x D0 0000 0ooooooo */
} NJS_MODEL;

oooooOooOMODELOOOODOODOODDODODOO meshsetODOOOOOOOOOOO
goog

0000000000000 0normalsd NULLOOOOOOO

Omeshset0 OO0O0O0OO0O0O0O0O0O0O0DOOCOOOOOOODOOOOOOOOOCOOOOOC
NOOOOOOOTRIMESHOOOOOOOOOOOO

OO meshsetODOOOOOOOOOOCO IDODOOOmats0O0O0O0O0O0O0O0O00O0O0O00OO
Ueenter, rd0ooobooobooooooboobooboog

@ 45

Dreamcast.

o N O

OO0 |9pon diseg



2.3 00000

| | | / L]
NJS_OBJECT) /0000000000000
*model;0 | c--ceoeemememsmsmsssmsneees
.0
a]
I 0000D0D0000000000000000000

NJS_MODELL] IIIIIIIIIIIIIIIIIIIIIIIIL

*meshsetsH 00000000000 (000000000000

.0 ~—p ‘TRIMESHO OO OOOOOO

srats 0 NJS_MESHSETO e L ELETEERERRt
al fﬁ:s—":g'é’{  AEEEEEEEEEEE
ooooooooo *attrs: e, N—p-l0000ooo0oon

*normals; —»-000000000000000
| NIS_MODEL(] 'P=0 € *vertcolorh\_» oooooooooo
* o .
meDShsetS[ __vertwil, N0000000000000

*mats:0] NJS MESHSETOMP000000Uv000000
il Vi . =)
NJS MODELH D=1 typg—mat'd'g“—b 000000000000

*meshsets(] — 000000000000

.0 NJS_MESHSET! =

*mats;0 type_matid; =
- 0 0000 TRIMESH
NJS_MODEL[} D=2 &

*meshsetsl[] NJS_MESHSE'Ig

-0 type_matlid;

*mats;O |

- —

goooboobooobobobbooboooboooboobobboooboobboOoo
0000o0oooogoddonbMeshset=1000

O attrs,normals,vertcolor,vertuv D OO0 00000 NULLOOODOO

2.3.1 goooouon

typedef struct {

Uint16 type_matId; /¥ 00 00000DODOID(0-16383) */
Uint16 nbMesh; /* OO0 D0DO0/0000000 *x/
Sint16 *meshes; /x OO0 O00oogo */
Uint32 *attrs; /* 0000 ooooooo */
NJS_VECTOR *normals; /0 0000000000000 */
NJS_COLOR *vertcolor; /* OO0 O0O00O0oo0oooaog */
NJS_COLOR *vertuv; /¥ D0 0o0ogoguvdaoao */

} NJS_MESHSET;

oboooooboocoboobooobooooooOONCOOObOOOoOOoO0OOTRIMESHO ODOODO
ooooocoooocooboooooo

obooboooboooboooobooboOoooooooOoboOooooOooooon
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0,1,2,3,4,5,67,8,9,10

=aF ;& ::> 01,2
1 2
_’.
0 3
r T 1"% 0,1,3,2
4
0 3
N T b A |::> 0,1.4,2,3
1 2

0 2 4 g O
wERUSS |
' 10
3 5 =¥

Omeshsets0 0 ODOOO0O00O0O meshsetDOODOOOO0OOOOO

000000doo0ooo0oo00oooooDONODDODODODOO0O00OoooooDOONInja
0000oo000o0ooooooo0d meshsetOOOOOO

T
DN

000000000000 Db000000DO0DO00000O0DbO0b000 Omeshsetd 00
gogooooooobogooo

Erneshsié"’tS’i

Otype_matid0 000 20000 14-15000 00 meshset0 0000000 14000
go-puobopboooobobboooobobbooobobobbooooobobooobobDD
gooogobo

type material ID
[ |
type_matid
15 4 13 L 0 o]
#define NJD_MESHSET_3 0x0000
#define NJD_MESHSET_4 0x4000
#define NJD_MESHSET_N 0x8000
#define NJD_MESHSET_TRIMESH 0xc000

goboooooboooOooOoocoobooOoooboob

@ 47

Dreamcast.

o N O

OO0 |9pon diseg



48

gbodbodgbodd NID_MESHSET_ 30000

Polygonl Polygon20
D

meshes[] ={3,4,5,9,8,6,2,10, 7,13, 14, 11, ..}J0
gttrs[l = NULL;O

Eormalsﬂ ={{1.0,0.0,0.0}, {0.0, 1.0, 0.0}, ..}O
Sertcolor[] = {OxFFFF,0XEEEE,OXCCCC,...}0

\Eertuvlj = {OXEFAB,0xFF98,0x44FF,...}0

nbMesh =meshesO 000+ 00O
0

goobooboooobobbbattrsdboonog

0000000000000 OnOO0OO0C00OO0O0DODO0O normalsin] OO

(n=0, 1, 2, ..)0

Omeshes[ilD 0000000000000 UV OOOOO Overtcolor[ilOvertuv[i] 0O (i=0,
1,2 .)0

0000000 0OattrsOnormalsO vertcolorOvertuv OO NULLOOOOOO0O0O0O0O00O

Oobooboobodgbdd NIJD_MESHSET_40000

Polygonl Polygon20
(m]

meshes[] ={3,4,5,9,8,6,2,10,7,13, 14, 11, ..}0
Ettrsl] = NULL;O0

Eertcolorl] = {OxFFFF,OXEEEE,OxCCCC,...}0

\Eertuvﬂ = {OXEFAB,OxFF98,0x44FF,..}J0

nbMesh =meshesO 000+ 40
O

gooooobooooboooobattrsO0OO00O00OO
ooooO0oooooOo0ooooo0ooboooOnDOO0OO0O0OO0O0O00O0 normalsin]OO (n=0,

1,2 .)0
OmeshesliilD 0000000000000 UVOOODOOO vertcolor[i]Overtuv(i] OO
(i=0, 1, 2, .)0

0000000 dattrs, normals, vertcolor, vertuvO O NULLOOOOOOODOOOO
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gbogdboodbod NID_MESHSET_TRIMESHUO OO U

goboooboooooooooooooooooboooooooooooooogn

oo
a
ooo %
trimeshl trimesh20 E
[ [[ 0 |
meshes[] ={6,3,4,5,9,8,6,4,2,10,7,13,11, ..}J0 %
O 0,
attrs[] = NULL;O o
0 <
normals[] = {{1.0,0.0,0.0},{0.0, 1.0, 0.0}, ..}0 8
0 )
vertcolor[] = {OxFFFF,OXEEEE,OxCCCC,..}JO O
0
vertu[] = {OXEFAB,OXFF98,0x44FF,..}J0 B
0
nbMesh = meshesO 00O

ooboooooooboooboD attrsdogonog
000 trimesh 00000000 DOOO0OCO0ODOOCOOOOOOODOOO normals O
gooooooboog
«+J0000d0oboboooboboooboboooboboooobboonooobbooo
Oo0oo0000 normalsin] OO (n=0, 1, 2, ..)O
OmeshesliiOO0O0O0ODODODODDODODODDO UV OUOOOODvertcolor|i - (k+1)]dvertuv|i -
(k+1)] 00 (i=0,1,2 .) (k=0,1,2 .) 0000 kOOOODOO trimesh0 0 (kOO)000O
0000000 OattrsOnormalst vertcolorOvertuv O NULLOOOOOOOOOOO
gogdd
ninja O O O trimesh(triangle strip) O 0000000000 OtrimeshO0O000O00O0O
g btoddddbo UL O
lgggoooooooooo

ooooOooooOoboo oooboi1ooo 2d.
OOo0O0o0oO0OO0oO0ooo oxsoo0D0OOO0O 1000 20..

NOOOOOOOOo04dNID_MESHSET_NOOOO

goobdd NO SO oobbobbuodoooooobbbbuoouooubo
gdoooobooo3gooooobooboooobooboooooo
ONOODOODOODOOOOmeshesdOOOOO vertcolorOvertuvOD OOOOOOODO
ooooooooooo
oo00
Polygonl Polygon20

I I U I

meshes[] ={5,3,4,5,9,8,7,6,2,10,7,13, 14,11, ..}
]

goobooboooobo NbDbOooboboboob NOOboobboog

attrs[] = NULL;

goobooboobooboobboobboo
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normals[] = {1.0,0.0,0.0}, {0.0, 1.0, 0.0}, ..}0
a]

00000000000000000000000kO0000000000 normals[k] O
0 (k=0, 1,2, .)0

ONOOOOOO0OOO0000000000000000000000000000000
0ooooooo

vertcolor[] = {OxFFFF,OXEEEE,OxCCCC,...}O
vertuvl[] = {OXEFAB,0xFF98,0x44FF,...}0
O

Omeshes[ilDO00O0OO0OO0OOOOOO0DO UuvOOOOODO vertcolor[i-(k+1)]Overtuv[i-(k+1)]
0 (k=0,1,2 .)0(=0,1,2 .)00000 kODODODOOOOOOOO (kOD)O0O0O0O
OO0OmeshesOOODOODOOOO NOOOOOOO NOOODOOOOOvertcolorOvertuv
goooooboooo

nbMesh =NODODOOOO0OOO

0000000 Oattrsdnormalsd vertcolorOvertuv O NULLOOOOOOOOO0OO

ObjectTreeld
n]

NJS_OBJECTU U 0 39 NJS_MODELUD 0 O #H—»NIS_MATERIALO O O [
*model; O *mats;0 attr_tex|d;0
o 0 i

. 2

EtexlistuDDDDDDDDDDDDDDDDDDE&D
‘texlist0 00000000000000000D0
‘texlist0 0000000 :

TexlistO B

0
NJS_TEXLISTO OO0 DDDDDDDDDDDDDDDD

typedef struct {O
NJS_TEXNAME *textures; /*00000000000 */1(
uintl6 nbTex; /~0000000 *0
} NJS_TEXLIST;O

0

NJS_TEXNAMEDOOp | 00000000000

typedef struct {0

void *filename; 000000000000 *0
Uint32 attr; /000000000000 */4g
Void *texaddr;, /000000000000 =4
}NJSiTEXNAME;D

' texlistO gIobaIIndexD texader

H| DDDDDDDDDDDDBD DDDDDDDDDDDDDDDDDDDDDDDDDDDD

: DtexlllstDDDDDDDDD 000000000000 0000000000 texlistl)

0 DDDDDDDDDDDD[}D DDDDDDDDDDDDE: 00000000000000
DDDDtexIlstDDDDD[‘J gobooooooooooRp opoooooooooooo

r Doooog 0 globalindextl 0 000 0 O 0o0oooooooooo

H| DDDDDDDDDDDDB oobobooopoooooo o :
oooooooooooo:o "
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gbogoogooo

ooopooo
=
[Model] B~ —

oooooooooao

[Motion]&

[Texturel{ ™~
0 N

[Model]=H oooooooooon

[Motion] &= ||

[Texture]d S

O
proTTnnenmnmTmEIY H Texlist Texture .
00000000o000on xt Motion ModelD .0

. globalindex0 00000 mats;0
1 ooooooo : N 0 ,
Dtexlist0 0000000 /
I texid0 O OO
‘00o0o0o0o0oo : TextlistD ooood
(<stepl>000000000 tex0; o
: texlist0 00000 tex1;0 veweneees texid =00
. 000000000 g tex2:0 [ — texld=00 :
: 0oooo o o —texid=1EL,
L<step2> 00000000000 u] R tDex'd:ZE' e
'00D0D000000000000Dindexd 00000

.000000oooooooooooa :

]

EDDDDDDDDDDDDDDDDDDDDDD[!
-0000000000000000000 H

"texfile1”, 101[]
"texfile2", 102

"texfile3", 103f

Dural Texture Memory

Texlist2

EgloballndexDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD:D
00000000000000Oglobalindexd 0000000000000O0O

T

gbggbouoobbooobooboobobo

goboooooooooocoooboooooboboobooobooooobooogd

Texlist

oooooooo

TexnamelH
Texname2
Texname3

u]

> fiIenameDll—:DDDDDDDDDDDDDE
L .

attrGe~
.0

\| NJD_TEXATTR_TYPE_FILED OO OO0 D']
]

TexnameO O OO

ODOooDoi000000000000000000000

0ooooooooor

NJID_TEXATTR_TYPE_MEMORYO OO DODODOO IZ]

filename

TexnameO O OO

attr 0 NJD_TEXATTR_.CASHEO UOUOUOOOOOOOOOOOOODOOOOOO000OO0
O0DO0O00O0OO0O0OO0ONID_TEXATTR.BOTHOUOOOOOOOtexlistOOOOOOOOO
gbooobobooboooobobooboboboobbobooboboboooboob
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goooooboobon

gbooooooo

o0DOoO00000DOO0o00O0ooooOO000ooO0o000oDO00O0nDDD texlistO
gooooooon

Otexlist 0000 0000000000000 DO0OOOODDOOODOOOO0

000000000000 globallndexOODOOOOOOOOODOOO globallndex O 00O
gooooo

Oglobalndex D00 00000000000 OOOODOOO0OOOOOOgloballndex OO
gbobobooooooboobobobog

Oglobalindex O NinjaOOOOOODOOOOOODOOODOOOOOOOOOOOODO
goobobobooooo

0000000000000 O0 texlistDO0O0O0OO0OOOODOOOOQO globallndexdOODO
goo

gooooboogbooobooooobobobooobogoboooobooboooboobooo
oobooOoooD texlistDOOODOOOODOO

0000000o0ooooooooooooooooo00OoOoD globallndexOOOoOO
O0000oO0oOooogOglobalindexOooooooooooO

OO00000000globalindexO0 0000000000000 00O0O0OODOOODOOO
000000000000 00DO0O00DO0O00000gn globallndexODOOOoOO
goood

0000000000000 texlistUOOOO0OD0O0OO0O texldOOOOQCODOOOODO
O0Ogloballndex 000 O0O00000O0O

O0DO0DOO0000OOCOO0ODOO00O0DDODOO00O0D texlistODODOOOOOODODO
O0DoO0o000O00bOO00DOO0OOtexlist0000O0DOOOODODOOODOOO
goobobooooon

OtexaddrOODOODODOOODOOOOOOOOOODOOOODOOOODOOOODOOOOO
gobobooooooooooogo

Otexlist 00000000000 O0OO0ODOOOODODOODOOODODODOODOOODOODOODOO
goddddooooooooooooooog

gogboooobodobtpvrdogboboboboooooogn

OtexlistO model(COO0OOOO0O0O0) 0000000000 ODODOOOOOOODDOOO
000000000000 0OtexlistO000O0OO0ODOO0OOOOOOODODOOODOOOO
gboboooboooooooboooboo
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NinjaOOOQOOQOO

0000000000000000O0NJS_MATERIALO attrflags0000O0COOOO
OoooooooobooobD atrsO 000 NULLOOOOOOOOOOOOOOOOOOO

Chunk ModelOOOODOOOO

| 31-29| 28-26| 25| 24| 23| 22| 21|2_O|19| 18-17| 16-15| 14-13| 1_2| 11-8| 7 | G-O[IJ
=}

31-29: SRC Alpha Instruction
28-26: DST Alpha Instruction
25: Ignore Lights

24: Flat Shading

23: Double Side

22: Environment Mapping
21: Use Texture

20: Use Alpha

19: Ignore Specular
18-17: Flip UV

16-15: Clamp UV

14-13: Filter-Mode

12: Super-Sample Texture
11-8: Mip-Map ‘D" adjust

7: Pick Status

6-0: User Flags

Doal0O00O0O0DODOOOODOOO
DolUO0OO0O0OODODODOODOOO
goooo/oool1oo00o
000000000000 ON/OFFD
0O000ogd ON/OFFO
0000Oo0oog ON/OFFO
ooooooog/oooioooom
DaOOO0/O0001000000
gobooobobobioobooOd
gooooooo

gopooooo

0 ... Point Sampled(hard spec)

1 ... Bilinear Filter(hard spec)

2 ... Tri-liner Filter(hard spec)

O Anisotropic Fliter ON/OFFO
goooboboboobogoboieoconoood
gooobooboobobobooOd
goooo

oob0O0d 25-211914-137-000000000000000OO0O0O0OOOOOO0O0O0
gobooooooooobobodooboooooooooooooooooooooo

oO00O0O0OOO0OOOODOOO

oob0ooOobooooobb200 RBGAOOSRCO bSTUOOOOOOOODOOOOOO

ooobSstTooooooooo

DST := SRC * BlendFunction(SRC Alpha Instruction) +
DST * BlendFunction(DST Alpha Instruction)

0 00 OBlendFunction(Instruction) D O OSRC O DSTOOOOOOO 30000 Instruc
ton0 000000000000 O00O0OD0 RGBAODOOOOD40D0a ODODOODOOOODO

ooooooooood

Dreamcast.

©

53

o N O

OO0 |9pon diseg



54

Instruction Field Value Values Returned

Zero 0 (0,0,0,0)

One 1 (1,1,1,1)

'Other" Colour 2 (OR, OG, OB, OA)

Inverse 'Other’ Colour 3 (1-0OR,1-0G,1-0B,1-0A)
SRC Alpha 4 (SA, SA, SA, SA)

Inverse SRC Alpha 5 (I-SA,1-SA,1-SA,1-SA)
DST Alpha 6 (DA, DA, DA, DA)

Inverse DST Alpha 7 (1-DA,1-DA, 1- DA, 1 - DA)

'‘Other Colour' O 'Inverse Other Colour D OSRCOODUODOODODOOOOODOOOO
gOopSsSTOOOOOOOOOODSTOOOOOOOOOOOOO0OOO0ODbOOO srcoOo

goboooboobboboboobo

Ooooogoooosre/DSTOOOOOOOOOOOOOODOOOOOOCOOOOO
gooooboobooobooboobobooboobobooboobbooo

Filter Mode
Field Values Filter Mode
0 Point Sampled
1 Bilinear Filter
2 Tri-linear
3 Reserved

Mip-Map 'D' adjust

MIPMAPDO D'0OO0O0OO00OO0OOO0OOOOOOOAIliasingOd BlurringO 0000
gbooobooobooboobobooboobooboobooboboboboobo D'oogoon
0000 40o0ooooooooooooooooo 2000)0ooooooOooooo

goooooo
Example ‘D' Adjust bit pattern Equivalent value
00.00 lllegal(C OO O)
00.01 0.25
01.00 1.0
11.11 3.75

NinjaOOOOOOOOOOO0OO0ODOOO0OO02000000 fiedOOO FLAGOOOOO
ooooo0000ooooooooooooooouvO Flipd ClampO 2000 field O
000200000000 UOVvVO0ODOODO0Oo0oOooOobDOnD FLAGODODOODODOODDOO
goboobooboboobooobooboon

/* SRC Alpha Instr(31-29) */

#define NJD_SA_ZERO (BIT_0)
#define NJD_SA_ONE (BIT_29)
#define NJD_SA_OTHER (BIT_30)

#define NJD_SA_INV_OTHER (BIT_30|BIT_29)

©
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/* 0 zero
/* 1 one
/* 2 Other Color

/* 3 Inverse Other Color */




#define
#define
#define
#define
#define

NJD_SA_SRC
NJD_SA_INV_SRC
NJD_SA_DST
NJD_SA_INV_DST
NJD_SA_MASK

(BIT_31)
(BIT_31|BIT_29)
(BIT_31|BIT_30)
(BIT_31|BIT_30|BIT_29)
(BIT_31|BIT_30|BIT_29)

/* DST Alpha Instr(31-29) */

#define
#define
#define
#define
#define
#define
#define
#define
#define

NJD_DA_ZERO
NJD_DA_ONE
NJD_DA_OTHER
NJD_DA_INV_OTHER
NJD_DA_SRC
NJD_DA_INV_SRC
NJD_DA_DST
NJD_DA_INV_DST
NJD_DA_MASK

/* filter mode */

#define
#define
#define
#define
#define

NJD_FILTER_POINT
NJD_FILTER_BILINEAR

NJD_FILTER_TRILINEAR

NJD_FILTER_BLEND
NJD_FILTER_MASK

/* Mip-Map ’D’ adjust */

0)

(BIT_26)

(BIT_27)
(BIT_27|BIT_26)
(BIT_28)
(BIT_28|BIT_26)
(BIT_28|BIT_27)
(BIT_28|BIT_27|BIT_26)
(BIT_28|BIT_27|BIT_26)

0)

(BIT_13)
(BIT_14)
(BIT_14|BIT_13)
(BIT_14|BIT_13)

/%
/*

/*
/*

/*
/%
/*
/*

/*
/*
/%
/*

4 SRC Alpha

5 Inverse SRC Alpha
6 DST Alpha

7 Inverse DST Alpha
MASK

0 zero

1 one

2 Other Color

3 Inverse Other Color
4 SRC Alpha

5 Inverse SRC Alpha

6 DST Alpha

7 Inverse DST Alpha
MASK

#define NJD_D_025 (BIT_8) /* 0.25
#define NJD_D_050 (BIT_9) /* 0.50
#define NJD_D_075 (BIT_9|BIT_8) /* 0.75
#define NJD_D_100 (BIT_10) /* 1.00
#define NJD_D_125 (BIT_10|BIT_8) /* 1.25
#define NJD_D_150 (BIT_10|BIT_9) /* 1.50
#define NJD_D_175 (BIT_10|BIT_9|BIT_8) /* 1.75
#define NJD_D_200 (BIT_11) /* 2.00
#define NJD_D_225 (BIT_11|BIT_8) /* 2.25
#define NJD_D_250 (BIT_11|BIT_9) /* 2.50
#define NJD_D_275 (BIT_11|BIT_9|BIT_8) /* 2.75
#define NJD_D_300 (BIT_11|BIT_10) /* 3.00
#define NJD_D_325 (BIT_11|BIT_10|BIT_8) /* 3.25
#define NJD_D_350 (BIT_11|BIT_10|BIT_9) /* 3.50
#define NJD_D_375 (BIT_11|BIT_10|BIT_9|BIT_8) /* 3.75
#define NJD_D_MASK (BIT_11|BIT_10|BIT_9|BIT_8) /* MASK
/* flags */

#define NJD_FLAG_IGNORE_LIGHT (BIT_25)

#define NJD_FLAG_USE_FLAT (BIT_24)

#define NJD_FLAG_DOUBLE_SIDE (BIT_23)

#define NJD_FLAG_USE_ENV (BIT_22)

#define NJD_FLAG_USE_TEXTURE (BIT_21)

#define NJD_FLAG_USE_ALPHA (BIT_20)

#define NJD_FLAG_IGNORE_SPECULAR (BIT_19)

#define NJD_FLAG_FLIP_U (BIT_18)

#define NJD_FLAG_FLIP_V (BIT_17)

#define NJD_FLAG_CLAMP_U (BIT_16)

#define NJD_FLAG_CLAMP_V (BIT_15)

#define NJD_FLAG_USE_ANISOTROPIC (BIT_12)

#define NJD_FLAG_PICK (BIT_7)

/* flip O clamp OO OO =/

#define NJD_FLAG_FLIP_MASK (NJD_FLAG_FLIP_U| NJD_FLAG_FLIP_V)

#define

NJD_FLAG_CLAMP_MASK

(NJD_FLAG_CLAMP_U| NJD_FLAG_CLAMP_V)
/* D0 00000000 0O0OFLAGDO OO */
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#define NJD_FLAG_HARD_MASK (NJD_FLAG_USE_ALPHA ¥

| NJD_FLAG_FLIP_MASK | NJD_FLAG_CLAMP_MASK ¥
| NJD_FLAG_USE_ANISOTROPIC)

/ 0000000000 0@O00000ooO0ooO)FLAGD OO0 =/

#define NJD_FLAG_SOFT_MASK ( NJD_FLAG_IGNORE_LIGHT ¥
| NJD_FLAG_USE_FLAT| NJD_FLAG_DOUBLE_SIDE ¥
| NJD_FLAG_USE_ENV| NJD_FLAG_USE_TEXTURE ¥
| NJD_FLAG_IGNORE_SPECULAR|NJD_FLAG_PICK)

/x FLAGOD DO OO0 %/

#define NJD_FLAG_MASK (NJD_FLAG_HARD_MASK ¥
| NJD_FLAG_SOFT_MASK)

/0000000000000 %/

#define NJD_DEFAULT_USER_MASK ¥
(BIT_6|BIT_5|BIT_4|BIT_3|BIT_2|BIT_1|BIT_0)

/0000000000000 x/

#define NJD_DEFAULT_SYS_MASK ~NJD_DEFAULT_USER_MASK

/0000000000000 00000O0D0O */

#define NJD_SYS_HARD_MASK (NJD_SA_MASK|NJD_SD_MASK ¥

56

INJD_FLAG_HARD_MASK |NJD_D_MASK)

gobogoooooon

“pvr'd000000000O0C0C0O0O00O000 pvrconvUO0OO0O0O0O00o0oO0OO0oO0OO
cooboooooooooooobooooooooooobooooon
cobodooooboboteOgbobobObOoooooooooboooooboooooooon
ooooooo

coooobDOog RGB565 0 000
codboooOog ARGB44440 000
odoO250000000  ARGB15550000

00000000000000 twiddled DODOO0OO0O0O00ODO rectangle 0000000
goboobogoobo

twiddled 0 0O

gobooobooboooobobooboboobobooboboobobnoboog
Mipmap OO OO0 O0O0O0O0O0OOoOooOOooOoOOOO

rectangle OO

0000000000000 0000000000000000000 twiddled 0O OO
oooOOMipmapOODOOODOODOODOODODOODOODO

gooogooon

gobooooooooooooooooooboooooboorGBOOOOOOOOOOOO
cobobooooooooooooOooOoOoOoOooObocoOoboOooooo

goooooooooooooooooooobobooobo veuououooooooooboooo
yuvd0ooooooooooooooooon
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goobooooooon

oooooooooooooooooOobOOOO0OIFFOOOODOOOOOOOOOOOOOO
coomooboooboooobooOooooooooobooooooboOoboOoOoOoooooonoo
oooooooooooon

gobooooooooooood

'PVRT(0 0O 0OOO) Uint32 IFFOODODOODODODODOODODODOODODOOOOOpP
=> 000000000000000000000(
000000@O0000) Uint320 ooooooooo
0
00000000 Uint32 PowerVROOOOOODOOOOOOOOOOD
ooooooo

Width Uint160 [Height Uintl60

Texture datal O
Doooooooooooooooooq
0o0ooDooooooooOooDoo
0oooooOooOooDooooD

gobooobooooooooobooooboboooboooorRObODObOOOOODOOOO
cooooo

/* 0D O0O0O00O0 =/

#define NJD_TEXFMT_ARGB_1555 (0x00)
#define NJD_TEXFMT_RGB_565 (0x01)
#define NJD_TEXFMT_ARGB_4444 (0x02)
#define NJD_TEXFMT_YUV_422 (0x03)
#define NJD_TEXFMT_BUMP (0x04)
#define NJD_TEXFMT_RGB_555 (0x05)
#define NJD_TEXFMT_COLOR_MASK (OxFF)
/*x 0DO000oooo =/

#define NJD_TEXFMT_TWIDDLED (0x0100)
#define NJD_TEXFMT_TWIDDLED_MM (0x0200)
#define NJD_TEXFMT_VQ (0x0300)
#define NJD_TEXFMT_VQ_MM (0x0400)
#define NJD_TEXFMT_PALETTIZE4 (0x0500)
#define NJD_TEXFMT_PALETTIZE4_MM (0x0600)
#define NJD_TEXFMT_PALETTIZES (0x0700)
#define NJD_TEXFMT_PALETTIZES_MM (0x0800)
#define NJD_TEXFMT_RECTANGLE (0x0900)
#define NJD_TEXFMT_STRIDE (0x0B00)
#define NJD_TEXFMT_SMALLVQ (0x1000)
#define NJD_TEXFMT_SMALLVQ_MM (0x1100)
#define NJD_TEXFMT_TYPE_MASK (0xFF00)

NinjaOOOPVRTOOOODOODO GBIX,PVRIO 20000000000000

'GBIX(0DDOOOO000) Uint320

4 (byte) Uint320

globallndex Uint320
0

000000 globalindexOOOOOONiInjal pvr00 0000000000 O00O0OO
gobooboobobooboooboobb
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'‘PVRI(O0O0O0O0OODO) Uint320

000000 Uint320

0

Data0 00000000000

gooooboobooobuooboobobobooobooo
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Ninja O Basic ModelC Chunk Model DO OO0 O0O0000O0O0O0COOOO0O0OODOOO
Chunk ModelDODOODOOOOOO SH4OOOOOOODOOOOOODOOOOOODOOOO
gooooooDOoO0OOoOoOO0OOO0OOOO0O0O0O0oOoOOoooOooOOOOO000O Chunk
Model DO OO0O00O0O0000O00O00O00O0O0O0O0O0O00O0OBasicModelOOOOOOO
ooboooooobocoobooooobono

Chunk Model OO0 ModelDOOOOOOO0OO0O0O0O0DOOOOOObject 00O Model
OOOOOOO0OO0O0O Chunk ModelDOOOOOOODODODOOODOOOOOODOO
cooboooooobobooboooOoOoOoOoboOoObOO0bOOoOoOoOobOOoOoOoOoOoboOoOoDboboOn
(ooooooooooooooooooooooooooooon)o
Basic Model D00 OO000O00O0O0O0O0O0OOBasicModelDOOOOOOOOOOOOO
Chunk Model 000000000000

Chunk Model OO O

gboooooboooboooobobooooboooooooooooobooooONOOooooDn
goboooooooooboooooon
Oo0o00o0oooooovistbOoooooOd plistd00000OvlistOplistOO IFFOO
boboooobooooboooooooooboocoboobooOoOoOobooOoooobOoOoonooOon
ooooooooon
oooooooocoooooooooOOoOoOOO0OOOoOOOOobOOOOobObOOoOOoOonon
gobooooooooooocooboooooo
oboooodooooooooboobobooobooooobooobooobooboobooonoa
softimage D 000000000000 O0O0O0ODiscontunity 00000000000
000000000 16bitx 300000032bitx 100000000000000D0O0O0O
gobooooooooooooobbooooooooooooboboUooDboDboDoOoo
gobooooooooooobooooboooooooboooooboooobooboooo
OO0oooooplist0000O0D0DOOO0O0O0O0O0O0DOOODODOOOOOODOOO0000O0
OO0oo0oO0o0o00b00o0O0O0BasicModel D0 OO0OOO0O00O0O00O0O0O0O0OOO
ooo
oboooooooooooobooooboooobobooooobooOooooooboooooon
obobooooooooooboooboocooboboooboooooOoOooooOoooOoobooOono
ooooood
oooooOO0o0oO0oobo ooooooooooOO0O0000ob0O0OXyzO0OOO Uint3200
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gbi1oobgoboboboob200bo0ogbobobobobuobOonDb
0000000000 Chunk VolumeOOOOOOOOOOOOOOOOO0OOODOOOOO
gogboooboobboobooobobooboobboobbooboobboo
gogbooobooboobobooboboobooobooboobbooo
0000000 Chunk Volumél volume3OO OOOOOOOOOOOODOOOOCOOOOO
0000000 wvolumesd4000O0OO0O0D0OO0OO00O0DOIOOOO0ODOOCOOOOOODOO
000003D studio MAXDOOOOOOOOOOOOOoODODOOOOOOOO0o0o0oo
gbooobooboooogo
osH4OoOOoOOOoooOoOOooooOooooobooOooooboOooooooooobooooao
OO000ND_CV_SHONID_CV_VN_ SHIOOOOOsSH4OOOOOOODOOOOOO
gbobobobobooooooooobobooboboobooboboboooobooog
gbooboboood
goooouviboooooboogoe-255000 uvNOboooooDo 0-1023000 UVH
OOOUVNDODOBasic Model DOOODOOOOODOOOODO26000000000
obool1g00o0o00ooo0ooobooobuvHOODOOOODODO1024x10240000
goboiogoboogoboobooboooboob b uvHDO uwvyNOODOOOOoOoOOO
0o00oo0oO0ooDo0o0bo0bbO0b0b00b0O0o0obO0ODUuUVYND 1280000 UvHOO
0000ob0o00ooo0oooobboooooooboooooDoooooOooDboooon
gboobooooboduvNOuvHOOGOOobOooooooboobooboboooobooboo
gogbooooboobooobobooboooboobooboboobbobobooboo
gogbuviboogobooboooobbobuvNOOD
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3.2 0UOOOOOO0

Chunk Object Tree
E@ |NJS CNK_OBJECTO O DEI]
typedef struct cnkobj {0
uint32 evalflags; /0000000 *0Q
NJS_CNK_MODEL *model; /000000 =0
Float pos[3]; /~0000 *0
Angle ang[3]; /00 */0
Float scl[3]; /0000 *0
struct cnkobj *child; /0000000 0
struct cnkobj *sibling; /000000 *0
} NJS_CNK_OBJECT;O
]
NJS_CNK_MODELO 0 O EI
typedef struct {
P Sint32 *vlist;  /* vertex list */0
Sintl6 *plist;=y /* polygon list */0
NJS_POINT3 center;| /* model center */0
Float r; /* radius */0
0O NJS_CNK_MODEL;O
4 - 2
vlist (32bit0 O O Chunk List)O plist (16bit0 0 O Chunk List)O
00000000000000000000000 00000000000000000000000
0000000000000000000000 0000000000000000000000
000000000000000000 00000000000000000000000
0O ooo0oo0o0o0o
0
vistOOOOOO0O0DO000000000ONInja0 0000000000000 000000000000
O000plist0000000000D00000D000DO0O0OvVlistOOOO0Dplist0000000000pP
00000000000000000000000000000O0OplistOvliistOOO0O0O0000000
0000000o0ooooooooooooo
Float, Angle
typedef float Float /x O0O0Ooooooo */
typedef Sint32 Angle /x O0O0o0o */
0000 00x00000 OxFFFFO 00 3600 O
gooooon
typedef struct {
Float X; /* X0 */
Float Vs /* YO */
Float Z; /*x ZO */

} NJS_POINT3, NJS_VECTOR;
gooxyzoooooo o
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goooooooog

typedef struct {

Sint32 *vlist; /* D0 000 ooood */
Sint16 *plist; /* DO0O0O0O0oOOoDbOooao */
NJS_POINT3 center; /* OO0 O00O00 */
Float r; /x DO0Oooodod */

} NJS_CNK_MODEL;

OvistOOOOOODOOODOOOOSIn320000 ffO0000000C0OCCOplstO0O
oobooooooooooooooooosintle00OOonofooooooooooon
centerU0000000O0OCOO0OOOOOOrOOOOODOOO

goooooboobgoogon

typedef struct cnkobj {

Uint32 evalflags; /* 0000000oooogao */
NJS_CNK_MODEL *model; /* 0000 000o00oag */
Float pos[3]; /¥ 000 */
Angle ang[3]; /x OO0 */
Float scl[3]; /¥ 0000 */
struct cnkobj *child; /00000000 */
struct cnkobj *sibling; /x 0o0o0ooo */

} NJS_CNK_OBJECT;

OO0O000o0O0oooO0O0O0O0ODevalflagsC0000000O0O0ODODOOCOOOOOOO
modelDO0O00OO0COOOOOOOOOOOOOOOOOOOOOOOOODOOODOODOO
oooooOOoOooooNULLODOOOOOpesOOOOOrotOOOO0OsclOOOOOO
childOsiblingD O OO0OOO0O0OO0O0O0O0O00O0000000000000

evalflagsO OO OO

#define NJD_EVAL_UNIT_POS BIT_O /* 00000000 */
#define NJD_EVAL_UNIT_ANG BIT_1 /* 0 0O0Oooooo */
#define NJD_EVAL_UNIT_SCL BIT_2 /* 00000 ooooo O */
#define NJD_EVAL_HIDE BIT_3 /* 0000000000 */
#define NJD_EVAL_BREAK BIT_4 /* childDOODOOO0OOOOO */
#define NJD_EVAL_ZXY_ANG BIT_5

/* LightWave3DOD 0 0 0 0O0O0O0O0O0O0O0OO */
#define NJD_EVAL_SKIP BIT_6 /* 0000000000 */
#define NJD_EVAL_SHAPE_SKIP  BIT_7

/* 000000 oOooooooo */
#define NJD_EVAL_MASK Oxff

/*x 000000 oooooooooao */

goboooooooooboooooboooooon
ONJD_EVAL_UNIT_POSOOOOODOOOOOOOOOOOOOOOOOOOOOOO0
oobooooooooooo
ONJD_EVAL_UNIT_ANGOOOOOOOOOOOOOOoOOoOoobOoooooobooooon
goooooooo
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ONJD_EVAL_UNIT_SCLOODOOOO0OO xyzOOO 100000000000O0O00O0O
gooooooooooobooooo

O NJD_EVAL_UNIT_POS, NJD_EVAL_UNIT_ANG, NJD_EVAL_UNIT_SCLO 300
000000000 000000000000000D0000000 pushpopOOOO
ooo

ONJD_EVAL_HIDEOOOOOOOOooooOoooooooooobooooobooboooooo
gooooobooooobooooooboobooooooooboOooooooooOoooooo

ONJD_EVAL_ BREAKOOOOOOOOOOOOOOOOOOOOOOOOoOooooood
chidDOOOOOOOOOOOOOooooooooooOoOooOo0oooooooooO00000
U0b0o00dOOOND_EVAL_BREAKOOOOOOOOOOOOOOOOOOOOoo
gbobooooobooooocooboooobobooobooooobooooooooooo
goboboooooooooocooboo

OLightwWave3D OO OOOOOOOO000 zZXyOOOOOONiInjaOOO XyzOOOO
OO0O0O0O0OLightwave3adD OO ODOOOODOODOOOOOOOOOOOODOOOOOO
NJD_EVAL_zZXY ANGUOOOODOOODOODOODODOOONDODDODODODOODOOO
ZXyYoooooooo

ONJD_EVAL_SKIPOOODODOOOOODODOODODOOODOOOoOoOoooooooooo
gobooooobooooooobooooboboooooooooooooooooboooo
gobbooooooobooooooooobooboooboobobooooooobooooooon
ooboooooobooooobooboooobooooboobooooon

ONJD_EVAL_SHAPE_SKIPO OOUOOOOOOOOOOOOOOOO0OOOO0OOOOOO0
ooooood

ONJD_EVAL_SKIPONJD_EVAL_SHAPE_SKIPO O OOOOOOOOODOOOOOO
oog
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3.3 ChunkUl

3.3.1 Chunk 000

Chunk O OO oo ooo oo

Chunk NULL CN 16bit gooboooooooboobobo

Chunk End CE 16bit gooooobooobooobboooobo

Chunk Bits CB 16bit 000000 0OBlend AlphaO 00O

Chunk Tiny CT 32bit 0000000000000 00TexidODOO

Chunk Material CM oo Diffuse, Specular, Exponent, Ambient 0 0 0O
ood

Chunk Vertex CcVv oo O0o0ooooooooo

Chunk Volume CcO oo oobooooobobooooooobooooooo
gooooo

Chunk Strip CS oo goobooooooobobo

000000000 o0000o0o0000000o0ogn ChunkBits, TinyO)O0 0000
00000000 Chunk Vertex O Chunk Model DO OO viistOOOOOOOO0OOOOO
OoO0OpoOoO plistODOO0O0OCOODOOOO NinjaCnkhOOOOOODODOOO
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3.3.2 Chunk O OO

ooooocoooboocooboooooo

00D OChunk Vertex 00O O
[headbits(15-8) | ChunkHead(7-0)][longsize(15-0)][data ...]

OO0D00OChunk VertexOO O OO
[headbits(15-8) | ChunkHead(7-0)][shortsize(15-0)][data ...]

ChunkHeadD 16bits0 O

8bits l 8bits I

gooooooo Chunk tableD 0 0000025500

ChunkHead D 000 O0OO0DDOOCOO0OOO table00O000O0OO0OOOOOOOODO

gooooooboboobodobooboodobooboboobobobobnoobg

oo oooobobbbobobboooooooooo
02600000000 8bitO0 0000000000 headbitsOOOO8bitOOOOOONO
dojddoooooooooooooobbbobobbobbbobbodddodogooooo
0000d00oooooooooooooooooooooDooD shitooooooooono
dodoouoooooooao

shortsizeOlongsize 0 00 000000000000 O00O0OCOOOO0O0O0OffOO00O0
ooooOoooooooooooooooooooooooooooog plistd shortO O
OO0OvlistO longDOO0O0O00O0O0O00O0O0OO shortsize2000)0 O Olongsizel 4 00
gD oo L O
gooooooooooooo

goooooooooooooooooobooooooboOooboOoooooooOoboboOoon

Oo0o000oooooooocoooonOshortsizeOOO0OOOOOO0ODOODOOOOOOOO
coooOoooooooooooOobOoOoOooOoboOoOoobooOon
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3.3.3 Chunk NULL

66

pist0000000000000000C0O0O0COOO0O000O0O0O0OO0O000O0OOO
OO0 00ChunkHeadD 16bit0 0O OOOOCOO

[ChunkHead (15-0)]
ChunkHead:
NJD_CN

#define NJD_CN (NJD_NULLOFF+0)

plist0 Sintle0 00 0000000000000 0OO0O0ODODOOOOODODOO0O00oO
Sint32000000000000000000Chunk Material O Sintle0 0000000
O0Sint320000000000000000000D0000COO000OChunk Material O
000 sint32000000000000ChunkStrip000000000000O0OO0OO
goobooboobobuooboobbooboobbooboobooobooboboonD
0ooooboooobooboboboooboOoOND.CNODODOOoOooono
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3.3.4 Chunk End

plistOvliist0 OO OO0O0O0O0O0O0O0O0O0O0O0QODOChunkHeadD 16bit00OO0OO0OO0O0O0O
ODOvlistOOOO0OChunkHeadD 32bit0 00000000000 O0DOOOOOOOOO1

cooboooooocooboon

plist0 0 O [ChunkHead(15-0)]0 16 bits chunk O
vlistO O 0O [ChunkHead(31-0)]0 32 bits chunk O

ChunkHead:
NJD_CE
gog
#tdefine NJD_CE (NJD_ENDOFF+0)

ooooooooooooo

3.3.5 Chunk Bits

Chunk BitsOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

[headbits(15-8) | ChunkHead(7-0)](16 bits chunk)

Oo0shit0 0000000000 8t 000000000 D0OOChunkHead] 16bit0

gooooDooooooooon0 chunkBitsOOOOOOOOOO
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ChunkName : 'NJD_CB_BA'

[headbits(13-8) | ChunkHead (7-0)]
headbits:
13-11 = SRC Alpha Instruction(3bit)
10- 8 = DST Alpha Instruction(3bit)
ChunkHead:
NJD_CB_BA

#define NJD_CB_BA (NJD_BITSOFF+0)

Blend Alpha0 0200000000000 O0Chunk Materiald OO OO0 headbits O
0 0 Odiffusedspeculardambient 0 0 00000 Blend Alpha0 00000000000
OOO0D000Blend AlphalDOOOO0OOOOONID_CB.BAOOOODOOO

goooooobobobod200 RBGAUOUOSRCO DSTOOOUOOOOUOODODOOOO
o0o0oDbDsTOODOoOoooooo

DST := SRC * BlendFunction(SRC Alpha Instruction) +
DST * BlendFunction(DST Alpha Instruction)

0 0 0 OBlendFunction(Instruction) D O OSRC/DSTOOOO0O0OO 30000 Instruc
tonOOOO0OO0ODOOODOOOODOOOO RGBAOUOOODO4000 0000000000
doooooooooo

Instruction Field Value Values Returned

Zero 0 (0,0,0,0)

One 1 (1,1,1,1)

'Other' Colour 2 (OR, OG, OB, OA)

Inverse 'Other' Colour 3 (1-0OR,1-0G,1-0B,1-0A)
SRC Alpha 4 (SA, SA, SA, SA)

Inverse SRC Alpha 5 (I-SA,1-SA,1-SA,1-SA)
DST Alpha 6 (DA, DA, DA, DA)

Inverse DST Alpha 7 (1-DA,1-DA,1- DA, 1 - DA)

68 @

Dreamcast.



'Other Colour' O 'Inverse Other Colour D OSRCOODDODODOOOOOOODOODOOD
OO0 DSTOOOOOODOOOODSTOOOOOOOOOOOOOO0O0O0O00O srRCcOO

gooooboobboooboobo

gogbogooooobooo

ZER: Zero

ONE: One

ocC: "Other' Color

10C: Inverse ‘Other' Color

SA: Src Alpha

ISA: Inverse SRC Alpha
DA DST Alpha

IDA: Inverse DST Alpha

Flag Blending SrcO

#define NJD_FBS_SHIFT
#define NJD_FBS_ZER
#define NJD_FBS_ONE
#define NJD_FBS_OC
#define NJD_FBS_IOC
#define NJD_FBS_SA
#define NJD_FBS_ISA
#define NJD_FBS_DA
#define NJD_FBS_IDA

#define NJD_FBS_MASK
Flag Blending DstO

#define NJD_FBD_SHIFT
#define NJD_FBD_ZER
#define NJD_FBD_ONE
#define NJD_FBD_OC
#define NJD_FBD_IOC
#define NJD_FBD_SA
#define NJD_FBD_ISA
#define NJD_FBD_DA
#define NJD_FBD_IDA

#define NJD_FBD_MASK

11
0<<NJD_FBS_SHIFT)
(1<<NJD_FBS_SHIFT)
(2<<NJD_FBS_SHIFT)
(3<<NJD_FBS_SHIFT)
(4<<NJD_FBS_SHIFT)
(5<<NJD_FBS_SHIFT)
(6<<NJD_FBS_SHIFT)
(7<<NJD_FBS_SHIFT)

(0OxT7<<NJD_FBS_SHIFT)

8

(0<<NJD_FBD_SHIFT)
(1<<NJD_FBD_SHIFT)
(2<<NJD_FBD_SHIFT)
(3<<NJD_FBD_SHIFT)
(4<<NJD_FBD_SHIFT)
(5<<NJD_FBD_SHIFT)
(6<<NJD_FBD_SHIFT)
(7<<NJD_FBD_SHIFT)

(0OxT7<<NJD_FBD_SHIFT)
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ChunkName : 'NJD_CB_DA'

[headbits(11-8) |ChunkHead (7-0)]

headbits:
11- 8 = Mipmap ’D’ adjust(4)
ChunkHead:
NJD_CB_DA
ooo

#define NJD_CB_DA (NJD_BITSOFF+1)

Mipmap O OO OOQOOOOOOOOOOOOO0OO0OO010000000C0000O0D0OO
gooooOoOOoOOmipmapOOO00O0O0O0O0O0O0OOOOOOOO0O0O0O0O0O0O0O0O0O0OO

Flag 'D' AdjustD

70

#define NJD_FDA_SHIFT 8

#define NJD_FDA_025 (1<<NJD_FDA_SHIFT) /* 0.25 */
#define NJD_FDA_050 (2<<NJD_FDA_SHIFT) /* 0.50 */
#define NJD_FDA_075 (3<<NJD_FDA_SHIFT) /* 0.75 */
#define NJD_FDA_100 (4<<NJD_FDA_SHIFT) /* 1.00 */
#define NJD_FDA_125 (5<<NJD_FDA_SHIFT) /* 1.25 x/
#define NJD_FDA_150 (6<<NJD_FDA_SHIFT) /* 1.50 */
#define NJD_FDA_175 (7<<NJD_FDA_SHIFT) /* 1.75 */
#define NJD_FDA_200 (8<<NJD_FDA_SHIFT) /* 2.00 */
#define NJD_FDA_225 (9<<NJD_FDA_SHIFT) /* 2.25 */
#define NJD_FDA_250 (10<<NJD_FDA_SHIFT) /* 2.25 */
#define NJD_FDA_275 (11<<NJD_FDA_SHIFT) /* 2.25 x/
#define NJD_FDA_300 (12<<NJD_FDA_SHIFT) /* 3.00 */
#define NJD_FDA_325 (13<<NJD_FDA_SHIFT) /* 3.25 x/
#define NJD_FDA_350 (14<<NJD_FDA_SHIFT) /* 3.50 */
#define NJD_FDA_375 (15<<NJD_FDA_SHIFT) /* 3.75 */
#define NJD_FDA_MASK (0xf<<NJD_FDA_SHIFT)
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ChunkName : 'NJD_CB_EXP'

[headbits(12-8) | ChunkHead (7-0)]

headbits:
12- 8 = Exponent(5) range:0-16
ChunkHead:
NJD_CB_EXP
ooo

#define NJD_CB_EXP (NJD_BITSOFF+2)

exponent0 0200000000000 0O0OChunk Materiald OO 0000 specular O
0000000 0Chunk Material O specular 00 000 8bitO exponentO O OO 00O
OERGB8888 U 00 00O OOOOON specular 000000 exponent OO0 0000
OOO0OO0O0OONID_CBLEXPOOUOODOOOO

Flag EXPonent(range 0-16)0

M (@ O
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#define NJD_FEXP_SHIFT 8

#define NJD_FEXP_00 (0<<NJD_FEXP_SHIFT) /* 0.0 */
#define NJD_FEXP_01 (1<<NJD_FEXP_SHIFT) /* 1.0 */
#define NJD_FEXP_02 (2<<NJD_FEXP_SHIFT) /* 2.0 */
#define NJD_FEXP_03 (3<<NJD_FEXP_SHIFT) /* 3.0 */
#define NJD_FEXP_04 (4<<NJD_FEXP_SHIFT) /* 4.0 x/
#define NJD_FEXP_05 (5<<NJD_FEXP_SHIFT) /* 5.0 */
#define NJD_FEXP_06 (6<<NJD_FEXP_SHIFT) /¥ 6.0 */
#define NJD_FEXP_07 (7<<NJD_FEXP_SHIFT) /* 7.0 */
#define NJD_FEXP_08 (8<<NJD_FEXP_SHIFT) /* 8.0 */
#define NJD_FEXP_09 (9<<NJD_FEXP_SHIFT) /¥ 9.0 */
#define NJD_FEXP_10 (10<<NJD_FEXP_SHIFT) /* 10.0 */
#define NJD_FEXP_11 (11<<NJD_FEXP_SHIFT) /* 11.0 */
#define NJD_FEXP_12 (12<<NJD_FEXP_SHIFT) /* 12.0 */
#define NJD_FEXP_13 (13<<NJD_FEXP_SHIFT) /* 13.0 */
#define NJD_FEXP_14 (14<<NJD_FEXP_SHIFT) /* 14.0 x/
#define NJD_FEXP_15 (15<<NJD_FEXP_SHIFT) /* 15.0 */
#define NJD_FEXP_16 (16<<NJD_FEXP_SHIFT) /* 16.0 */
#define NJD_FEXP_MASK (0x1f<<NJD_FEXP_SHIFT)
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3.3.6 Chunk Tiny

Chunk TinyOOOOOOOOOOODOOOOOOOOOOOOOOOOOODOOOOO
00 TexidOODOOOOOOO ChunkHeadl16bitO 16bit0 000 32bit0 0000000
ood

[headbits(15-8) | ChunkHead(7-0)][value(15-0)] (32 bits chunk)

000000000 Chunk TinyOOOTexidOOOOOOOOOOOOOOODOOOO
ooobOO0OOdNDCT_TIDODOOOOOOODODOOO

ChunkName : 'NJD_CT_TID'

[headbits(15-8) | ChunkHead (7-0)] [texbits(15-13) | TexId(12-0)]
headbits:
15-14 = FlipUV(Z)
13-12 = ClampUV(2)
11- 8 = Mipmap ’D’ adjust(4)

ChunkHead:
NJD_CT_TID
texbits:
15-14 = Filter Mode(2)
13 = Super Sample(1)
TexId:

00 8191 (TexId Max = 8191)

#define NJD_CT_TID (NJD_TINYOFF+0)

oooO0000000000O000000 TexidOOOOOOOOOOOOOOODDOO
coooooooooooooooocOoooOoOooooOoOoOooooooooooOoooDooOoon
OOO0OO0O0TexidODOOOOOOOOOOO 13bit0000TexldOODODOO 81910000

Flag FLip (headbits)O

#define NJD_FFL_U (BIT_15)
#define NJD_FFL_V (BIT_14)

vviooooooooooooo

Flag CLamp (headbits)O

©
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#define NJD_FCL_U (BIT_13)
#define NJD_FCL_V (BIT_12)

vvioboooobooboooooo

Flag Filter Mode (texbits)d
PS : Point Sampled
BF : Bilinear Filterd default™
TF : Tri-liner Filter

#define NJD_FFM_SHIFT 14

#define NJD_FFM_PS (0<<NJD_FFM_SHIFT)
#define NJD_FFM_BF 1<<NJD_FFM_SHIFT)
#define NJD_FFM_TF (2<<NJD_FFM_SHIFT)
#define NJD_FFM_MASK (0x3<<NJD_FFM_SHIFT)

gobooboboobboobbobd

Flag Super Sample (texbits)
#define NJD_FSS (BIT_13)
pgogdddoooooooooooo

#define NJD_TID_MASK (7 (NJD_FSS|NJD_FFM_MASK))
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3.3.7
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Chunk Material

Chunk Material O O diffused specularDambient 0 0 0000000000 OOOOO
00000000000 0O0DO0OO0ODOO0DODChunk Strip(C O) O headbits O specular
ODODOO0OOONID_FST_ILOODOOODOOODOOspecular i 00OoonDOooonOO
ambientD OO OO0OONJID_FST_IAOOOOODOODOO ambientd 00000000
O O headbitsd O O 8bitD O Blend AlphaDO00OOO0OO0OOOOO NJD_CB_BADOOO
ODOOBlend Alpha0000O000O0ONIJD_CBLBAOOOOOOOOO Ospeculard00
O 8bhitd Oexponent DO OO DOOODOOOOOODO NJD_.CBLEXPODOOODOOO
OONIJD_CB.EXPOODOI160D000D0O0ODOONID_FEXP xOOODOOODOOODO
00000 OChunk Material O specular 00 0016 00000000000

[headbits(13-8) | ChunkHead (7-0)] [shortsize (15-0)] [Datal
headbits:
13-11 = SRC Alpha Instruction(3)
10- 8 = DST Alpha Instruction(3)
ChunkHead:
NJD_CM_D OONJD_CM_A UNJD_CM_DA ONJD_CM_S O
NJD_CM_DS UNJD_CM_AS ONJD_CM_DAS
Data:
Diffulsel] ARGB3888
Specular ] ERGB8888] E [l exponent 00 16 [
Ambient[] NRGB88838] N [JNOOP [
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ChunkName : 'NJD_CM_D'

[headbits(13-8) |ChunkHead (7-0)] [2(shortsize)] [ARGB]
headbits:
13-11 = SRC Alpha Instruction(3)
10- 8 = DST Alpha Instruction(3)
ChunkHead:
NJD_CM_D
ARGB:
ARGB8888

#define NJD_CM_D (NJD_MATOFF+1)

Blend Alphaldiffuse 00 OO0OOOOOspeculardambientD 000000 OOOOO
goooooog
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ChunkName : 'NJD_CM_A'

plistd 000 ambient0 000000 OOambient0 00 8bitD OO DO OO NOOPODO
oo 2500000000

[headbits(13-8) |ChunkHead (7-0)] [2(shortsize)] [NRGB]
headbits:
13-11 = SRC Alpha Instruction(3)
10- 8 = DST Alpha Instruction(3)
ChunkHead:
NJD_CM_A
NRGB:
NRGB8888] N [JNOOP 255 [0

#define NJD_CM_A (NJD_MATOFF+2)

Blend Alphalambient 0 0 00000 O Odiffuse0specular 000000000000
obooooon
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ChunkName : 'NJD_CM_DA'

plist 0000 diffuseCambient 0000000 0OOdiffuse000 8bitOD O Da OOODO
OOO0OO0DambientO OO 8bitOD OO ODOONOOPOOOO 25500000000

[headbits(13-8) |ChunkHead (7-0)] [4(shortsize)] [ARGB] [NRGB]
headbits:
13-11 = SRC Alpha Instruction(3)
10- 8 = DST Alpha Instruction(3)
ChunkHead:
NJD_CM_DA
ARGB:
ARGB8888
NRGB:
NRGB88881 N [INOOP 255 O

#define NJD_CM_DA (NJD_MATOFF+3)

Blend AlphaOdiffusedambient DO 0O0O0O0OOspecularCOOOOOO0ODODOOOOO
oooooo
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ChunkName : 'NJD_CM_S'

plist 0000 specular D00 O0OOOOOspecular 000 8bit OO Oexponent? 00 160
oooooooo

[headbits(13-8) |ChunkHead (7-0)] [2(shortsize)] [ERGB]
headbits:
13-11 = SRC Alpha Instruction(3)
10- 8 = DST Alpha Instruction(3)
ChunkHead:
NJD_CM_S
ERGB:
ERGB8888 (E U Exponent 00 16)

#define NJD_CM_S (NJD_MATOFF+4)

Blend AlphaOspecular DO OO0 0O0O OO Odiffusedambient 000000000000
oooooooo
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ChunkName : 'NJD_CM_DS'

plist 00 00O diffuseCspecular 00000000 Odiffused 00 8itD 0 0Da 0000
OOOODOspecular 000 8bit OO Oexponentd 00 16000000000

[headbits(13-8) | ChunkHead (7-0)] [4(shortsize)] [ARGB] [ERGB]
headbits:
13-11 = SRC Alpha Instruction(3)
10- 8 = DST Alpha Instruction(3)
ChunkHead:
NJD_CM_DS
ARGB:
ARGB8888
ERGB:
ERGB8888 (E U Exponent 00 16)

#define NJD_CM_DS (NJD_MATOFF+5)

Blend AlphaOdiffuseOspecular OO O OO 0OOambientC 000000 O0O0DOOOOO
oooooo
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ChunkName : 'NJD_CM_AS'

plist 00 00O diffuseCspecular 00000000 Odiffused 00 8itD 0 0Da 0000
OOOODOspecular 000 8bit OO Oexponentd 00 16000000000

[headbits(13-8) | ChunkHead (7-0)] [4 (shortsize)] [NRGB] [ERGB]

headbits:
13-11 = SRC Alpha Instruction(3)
10- 8 = DST Alpha Instruction(3)
ChunkHead:
NJD_CM_AS
NRGB:
NRGB8888 (N LI NOOP 255)
ERGB:

ERGB8888 (E U Exponent 00 16)

#define NJD_CM_AS (NJD_MATOFF+6)

Blend AlphalambientOspecular OO0 OO0 O00OOdiffuse0000000O00DOOOOO
oooooo

©

Dreamcast.



ChunkName : 'NJD_CM_DAS'

plist 00 00O diffuseCspecular 00000000 Odiffused 00 8itD 0 0Da 0000
OOOODOspecular 000 8bit OO Oexponentd 00 16000000000

[headbits(13-8) | ChunkHead (7-0)] [6 (shortsize)] [ARGB] [NRGB] [ERGB]
headbits:
13-11 = SRC Alpha Instruction(3)
10- 8 = DST Alpha Instruction(3)
ChunkHead:
NJD_CM_DAS
ARGB:
ARGB8888
NRGB:
NRGB8888 (N I NOOP 255)
ERGB:
ERGB8888 (E U Exponent 00 16)

#define NJD_CM_DAS (NJD_MATOFF+7)

Blend Alphal diffuse, ambientO specular 0O OO0 OO
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3.3.8

82

Chunk Vertex

Chunk VertexOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
pooooooooooooooooobooboobbobbooooouobooboooooooo
oooooboooooobooooooooooooobobooboooboooooooooo
OOOOOOOOOOOOOOO0OChunkHead 000 8bit OO OO headbitsd O O Chunk
VertexUOOOOOODOOOODODOODOOOOOODOOOOOOOODOOOOOOOO
ooooooooooooooooobooooooobobooooboooooooobooboogo
0000 Chunk VertexOODOOOOSIntle D000 O0OO0ODOOOOOOOODOOOO
ooo

[ChunkHead(31-16) | longsize(15-0)]
[IndexOffset(31-16) | nbIndices(15-0)][Data]
OChunkHead:
gomsH4Ooopobooooooooo
00 ONJD_CV_SHONJD_CV_VN_SH
go@mobooboobobooobooo
00 ONJD_CVONJID_CV_D8ONJD_CV_UFO
00 ONJD_CV_NFIONJD_CV_S50NJD_CV_S40NJD_CV_IN
gomoooooooooooooon
00 ONJD_CV_VNONJID_CV_VN_D8INJD_CV_VN_UFO
00 ONJD_CV_VN_NFONJD_CV_VN_S50NJD_CV_VN_S40
OOONJD_CV_VNL_IN
00 32bit0000 (xy,zOd O 10bit) 000
OO ONJD_CV_VNXONJID_CV_VNX_D8IONJD_CV_VNX_UF

cooooooboocooboon

0O000VN . use vertex normal
OO0O0DOVNX : 32bits vertex normal Oreserved(2)|x(10)|y(10)|z(10)
OOoosH : SH4 optimize

000o0Ds . Diffuse ARGB8888 only

0o0oaoss . Diffuse RGB565 and Specular RGB565
0000s4 . Diffuse RGB4444 and Specular RGB565
OOOUIN . Diffuse(16) | Specular(16)

O0O0ONF . NinjaFlags32 for extention

0O000OUF . UserFlags32

IndexOffset 00 0000000000000 ODOOOOO0O0OOOO0O0OOO0O0O0OO
goooboooooobbOUoobOoOobOOoobUObobOoobOOoOobDUoobbOUOoDOon
goboobooobbooboobbooboobboobobbbooboobboobb
goboobobooouooobobobooboobboobbobboobboobobooon
goboobobooobbobooboobobooboobbooboobboobo

nbindices0 00 000000000000 O0O0O000O0O
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ChunkName : 'NJD_CV_SH'

coobooooobooboooboooooooooooobooboOoa

[ChunkHead (31-16) | longsize (15-0)]
[Index0ffset(31-16) InbIndices(15-0)] [Data]
ChunkHead:
NJD_CV_SH
longsize:
gdoooooooooopooooo o
Index0Offset:
00000000000 oobooooo g
nbIndices:
opooooooo a
Data:
X,y,z,1.0F,

#define NJD_CV_SH (NJD_VERTOFF+0)

vistOOooooOO0Oo0OO000000o0o00o00o0o0oosH4 0000000000000

gboboooboooboobblzsocobooooobOoOoOoO0bDOo0DOOnO 10RO xy,z

goboobbooooboobboooboobboobooboboboobboboboob b
gooooooboobooboomooooooooboobboobobooooooooo
goboobbooooobbooboobobboooboobobobbo
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ChunkName : 'NJD_CV_VN_SH"'

vistdOOooooooO0O0O00000b0000000osH4 0000000000000
cooboooobooboooboooooooooooobooOoa

[ChunkHead (31-16) | longsize (15-0)]
[Index0ffset(31-16) InbIndices(15-0)] [Data]
ChunkHead:
NJD_CV_VN_SH
longsize:
gdoooooooooopooooo o
Index0Offset:
00000000000 oobooooo g
nbIndices:
opooooooo a
Data:
X,y,z,1.0F,nx,ny,nz,0.0F, ...

#define NJD_CV_VN_SH (NJD_VERTOFF+1)

boboooooooobblzsocoboob0oOoO0obOO0oO0OO0bOOO0O0Onn 10RO xy,z
oooogoorFrOD0DO nxnynzOOOOOODODOOOOOODODOOOODOOOOODOOO
cbooooooobooboooboobocOoooOoOoOooOboOoOobOoOoOoooOom
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ChunkName : 'NJdD_CV'

[ChunkHead (31-16) | longsize (15-0)]
[Index0ffset(31-16) InbIndices(15-0)] [Data]
ChunkHead:
NJD_CV
longsize:
gdoooooooooopooooo o
Index0Offset:
00000000000 oobooooo g
nbIndices:
opooooooo a
Data:
X,¥,2Z,

#define NJD_CV (NJD_VERTOFF+2)

goboooooooooooocoon
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ChunkName : 'NJD_CV_D8'

[ChunkHead (31-16) | longsize (15-0)]
[Index0ffset(31-16) InbIndices(15-0)] [Data]
ChunkHead:
NJD_CV_DS8
longsize:
gdoooooooooopooooo o
Index0Offset:
00000000000 oobooooo g
nbIndices:
opooooooo a
Data:
x,y,z,D8888, ...

#define NJD_CV_D8 (NJD_VERTOFF+3)

ooooooooDOoOoOoOOOOOO0OOO00O0b0OOOOOObOOOb sint3200000
oooo
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ChunkName : 'NJD_CV_UF'

[ChunkHead (31-16) | longsize (15-0)]
[Index0ffset(31-16) InbIndices(15-0)] [Datal
ChunkHead:
NJD_CV_UF
longsize:
gdoooooooooopooooo o
Index0Offset:
0oo0oo0o0o0ooDo0ooDoo0oDobDOooDoo g
nbIndices:
opooooooo a
Data:
X,y,z,UserFlags32,

#define NJD_CV_UF (NJD_VERTOFF+4)

oooooooooooooOooboOoOoooooooboOo0oo Rpitooooooooo
cooooooooooooooboobOboOoooOboOoOooOoOoOobOoOoobOboOoOooDooOoon
oooooooo
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ChunkName : 'NJD_CV_NF'

vistdOOOOOO0OO0O000000000000C0ONiInjaD0O0O0O000 32bitO
ooog

[ChunkHead (31-16) | longsize (15-0)]
[Index0ffset(31-16) InbIndices(15-0)] [Datal
ChunkHead:
NJD_CV_NF
longsize:
gdoooooooooopooooo o
Index0Offset:
0oo0oo0o0o0ooDo0ooDoo0oDobDOooDoo g
nbIndices:
opooooooo a
Data:
X,y,z,NinjaFlags32,

#define NJD_CV_NF (NJD_VERTOFF+5)

ooooooooOOOOoOoOOO0OOCONIna00COoOO0OO0OO0 32bit0O0000NinjaO
cooooooooocoooobooo
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ChunkName : 'NJD_CV_S5'

viistOOOOO0OO0O0000000000000000000000000 diffusedspecular
cooooo

[ChunkHead (31-16) | longsize (15-0)]
[Index0ffset(31-16) InbIndices(15-0)] [Data]
ChunkHead:
NJD_CV_S5
longsize:
gdoooooooooopooooo o
Index0Offset:
00000000000 oobooooo g
nbIndices:
opooooooo a
Data:
x,y,2z,D565(31-16) |S5665(15-0), . ..

#define NJD_CV_S5 (NJD_VERTOFF+6)

00000000 o00o0o0oo0oooo0o0o0ooUdiffused specular 000000
000000000000 000oo00g specular0 00000000000 Ospecular
00000o000o00o0o0o0ooo0o0ooDo0ooooUOooooUOooooUoooo
0000 diffuseOspecular 0000 000000000000 prelightDoOooOoO
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ChunkName : 'NJD_CV_S4'

viistOOOOO0OO0O0000000000000000000000000 diffusedspecular
cooooo

[ChunkHead (31-16) | longsize (15-0)]
[Index0ffset(31-16) InbIndices(15-0)] [Data]
ChunkHead:
NJD_CV_S4
longsize:
gdoooooooooopooooo o
Index0Offset:
00000000000 oobooooo g
nbIndices:
opooooooo a
Data:
x,y,2z,D4444(31-16) |S565(15-0), . ..

#define NJD_CV_S4 (NJD_VERTOFF+7)

00000000000000000000000000diffused specular 10000
000000000000000000000 specular 0000000000 diffuse O
ARGB4444 000 00000000000 Ospecular 100 00000000000000
0000000000000000000000000000 diffusedspecular 00000
0000000000 (prelighy 00000
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ChunkName : 'NJD_CV_IN'

vistdOOOO0O0O0O0oOo00000000000000000000 Intensity 0000
goooooOoooooboooooooOoDOO0 diffuseOspecular 000000

[ChunkHead (31-16) | longsize (15-0)]
[Index0ffset(31-16) InbIndices(15-0)] [Datal
ChunkHead:
NJD_CV_IN
longsize:
Jo0o0ooooooDooooooono o
Index0ffset:
gooooooDooDooooboooo o
nbIndices:
ooooooooo g
Data:
x,y,z,D16(516, ...

#define NJD_CV_IN (NJD_VERTOFF+8)

Oo0o0o0oobO0o0oo0o0o0ooOO0iIntensity 00000000000 O0O0O0O0O0O0O
O0000000o0o0o0o0000O0d specular0 0000000000 Intensity 0000
O Odiffuse 0 specular 00 0000000000000 0000O00OO 16bit0 000 D160
sle0d000000COOspecular0000oooOoO0O0OO0OO0O0ODODODODOODOOODOOO
O0000000000000000000A0 diffuseOspecular 0000000000000
00 (prelighty 00000
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ChunkName : 'NJD_CV_VN'

[ChunkHead (31-16) | longsize (15-0)]
[Index0ffset(31-16) InbIndices(15-0)] [Data]
ChunkHead:
NJD_CV_VN
longsize:
gdoooooooooopooooo o
Index0Offset:
00000000000 oobooooo g
nbIndices:
opooooooo a
Data:
X,y,Z,0nX,ny,nz,

#define NJD_CV_VN (NJD_VERTOFF+9)

gobooooooooobooooooobooooboobooooboboOooobooobooooooo
oooo
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ChunkName : 'NJD_CV_VN_DS8'

[ChunkHead (31-16) | longsize (15-0)]
[Index0ffset(31-16) InbIndices(15-0)] [Data]
ChunkHead:
NJD_CV_VN_D8
longsize:
gdoooooooooopooooo o
Index0Offset:
00000000000 oobooooo g
nbIndices:
opooooooo a
Data:
X,y,z,nx,ny,nz,D8888, ...

#define NJD_CV_VN_D (NJD_VERTOFF+10)

goooooooooOooooOoOOObOOOOoOOOOOObOODOO sint200000
oooo
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ChunkName : 'NJD_CV_VN_UF'

[ChunkHead (31-16) | longsize (15-0)]
[Index0ffset(31-16) InbIndices(15-0)] [Datal
ChunkHead:
NJD_CV_VN_UF
longsize:
gdoooooooooopooooo o
Index0Offset:
0oo0oo0o0o0ooDo0ooDoo0oDobDOooDoo g
nbIndices:
opooooooo a
Data:
X,y,z,nx,ny,nz,UserFlags32, ...

#define NJD_CV_VN_UF (NJD_VERTOFF+11)

oo0ooooooo0ooOOo0o0o0oooooOoooDoooboO pitd00o000o0oo
cooboooooooooooooooOobooOoooooooooooOooboboOoooboooon
coooboooooobooono
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ChunkName : 'NJD_CV_VN_NF'

vistOOOOODOO0OO0OO0000O000000C0000ONiInja0 0000000 32bitO
ooog

[ChunkHead (31-16) | longsize (15-0)]
[Index0ffset(31-16) InbIndices(15-0)] [Datal
ChunkHead:
NJD_CV_VN_NF
longsize:
gdoooooooooopooooo o
Index0Offset:
0oo0oo0o0o0ooDo0ooDoo0oDobDOooDoo g
nbIndices:
opooooooo a
Data:
X,y,z,nx,ny,nz,NinjaFlags32, ...

#define NJD_CV_VN_NF (NJD_VERTOFF+12)

oooooOoOoOoOOO000O0O0O0OOONInjaCO0OO0O0O0D0ODO 32bit0O0O0OO0OONiInjaO
cooooooooocoooobooo
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ChunkName : 'NJD_CV_VN_S5'

viistOOOOO0OO0O0000000000000000000000000 diffusedspecular
cooooo

[ChunkHead (31-16) | longsize (15-0)]
[Index0ffset(31-16) InbIndices(15-0)] [Data]
ChunkHead:
NJD_CV_VN_S5
longsize:
Ooooo0oooooooooboooboo o
Index0Offset:
goooooooooooooooono g
nbIndices:
ooooooooao g
Data:
X,y,2z,0x,ny,nz,D565(31-16) |S565(15-0), . ..

#define NJD_CV_VN_S5 (NJD_VERTOFF+13)

OoooooooooOoooo0ooo0oooO0ooooooooO sint32000000
OO0 0Odiffuse d specular 000 0000000000000 000OO0O0O0OO0OO specular
000000000000 Ospecular I 00000000 0DOOOOOOODOOOOODOODO
0000000000000 0000000 diffuse0specular 0000000000000
OO0prelightt 00000
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ChunkName : 'NJD_CV_VN_S4'

viistOOOOO0OO0O0000000000000000000000000 diffusedspecular
cooooo

[ChunkHead (31-16) | longsize (15-0)]
[Index0ffset(31-16) InbIndices(15-0)] [Data]
ChunkHead:
NJD_CV_VN_S4
longsize:
Ooooo0oooooooooboooboo o
Index0Offset:
goooooooooooooooono g
nbIndices:
ooooooooao g
Data:
X,y,2,nx,ny,nz,D4444(31-16) | S565(15-0), . ..

#define NJD_CV_VN_S4 (NJD_VERTOFF+14)

goooooOoOoOoOooOoOo0o0oooUooooboOoOoObOOoOoOogO sintk2000000
OO00Odiffused specular OO0 O DOOOOO00000O0O0O0O0OOO0O0O0OOOO specular
OO00D0O0O00D0DOCOdiffused ARGB44440 0 0a 00000OODOOOQOOOspeculard
gboooooooooobobobobobooboboobooboobDoboboboboon
OO0 diffuseOspecular 00 0000000000000 (prelighty 00000

@ 97

Dreamcast.

M (@ O

OO0 |9pOIN Yunyd



98

ChunkName : 'NJD_CV_VNL_IN'

vistdOOOOOO0OO0O00O000000000000000000 Intensity0000
gooooooooooboooooobooODOO0 diffuseOspecular 000000

[ChunkHead (31-16) | longsize (15-0)]
[Index0ffset(31-16) InbIndices(15-0)] [Datal
ChunkHead:
NJD_CV_VN_IN
longsize:
gooooooooooobooboo o
Index0ffset:
goooooobooooooooooo o
nbIndices:
ooooooooo g
Data:
X,y,z,nx,ny,nz,D16|S16, ...

#define NJD_CV_VN_IN (NJD_VERTOFF+15)

0000000000000000000000000 Sint3200000000 Olntensity
000000000000000000000000000000000000 specular O
00000000 0Intensity 00000 Odiffuse O specular 0 0000000000000
00000000 16bit0000 D160S16000000000 Ospecular 000000
00000000000000000000000000000000000000 diffused
specular 00 0000000000000 (preligh 00000
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ChunkName : 'NJD_CV_VNX'

[ChunkHead (31-16) | longsize (15-0)]
[Index0ffset(31-16) InbIndices(15-0)] [Data]
ChunkHead:
NJD_CV_VNX
longsize:
gdoooooooooopooooo o
Index0Offset:
00000000000 oobooooo g
nbIndices:
opooooooo a
Data:
X,y,z,nxyz32,

#define NJD_CV_VNX (NJD_VERTOFF+16)

ooooooooooOozlzpitbooooooooooooooooooooooooo
Oo00O0O0xyzOOOOO 10bitOOOO0O0O0ODOOO 2bitOO0OO0OOOOOOOOOOO
10240000000000000O0CO00OO0OO0OO0O0OOO0OOOOO
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ChunkName : 'NJD_CV_VNX_DS8'

[ChunkHead (31-16) | longsize (15-0)]
[Index0ffset(31-16) InbIndices(15-0)] [Data]
ChunkHead:
NJD_CV_VNX_D8
longsize:
gdoooooooooopooooo o
Index0Offset:
00000000000 oobooooo g
nbIndices:
opooooooo a
Data:
X,y,z,nxyz32,D8888, ...

#define NJD_CV_VNX_D8 (NJD_VERTOFF+17)

ooooooooooOozlzpitbooooooooooooooooooooooooo
Oo00O0O0xyzOOOOO 10bitOOOO0O0O0ODOOO 2bitOO0OO0OOOOOOOOOOO
10240000000000000000O0O0O0O000O0O0ODOOCOCOO0O0OOOOOODOOO
gooooo sint2000000000
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ChunkName : 'NJD_CV_VNX_UF'

[ChunkHead (31-16) | longsize (15-0)]
[Index0ffset(31-16) InbIndices(15-0)] [Data]
ChunkHead:
NJD_CV_VNX_UF
longsize:
gdoooooooooopooooo o
Index0Offset:
00000000000 oobooooo g
nbIndices:
opooooooo a
Data:
X,y,z,nxyz32,UserFlags32, ...

#define NJD_CV_VNX_UF (NJD_VERTOFF+18)

ooooooooooOozlzpitbooooooooooooooooooooooooo
Oo00O0O0xyzOOOOO 10bitOOOO0O0O0ODOOO 2bitOO0OO0OOOOOOOOOOO
1024000000000000O00000O0O00O00O0O0OO0O0O0O0OOODOOO0O0O0ODn
oooO32wpitooooo
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3.3.9 Chunk Volume

Chunk Volume O OOOOO0OO0O0OO0OOOO00OCOODOOOOODOOOOOOOOODOO
oo0OO00o0ooooooOo0ooODO000booOobOO0000000 Chunk VolumeO OO
ooooooooNDb_co,p3IbNOOOOOnnOoOnd NdD_co_p40ODOOOO
O0000000003D StudioMAXOOOOODOOOOOOOOOoOooOooooooo
OO0 Ninjaexport 00 OO0 0000000000 ocIO00000O0ODOOOODDDDODOOO
OOoooODOO0O0O0O000O0ooooDboOoOOoOsD SstudioMAXDODOODOOOOOOO
ooooooooooooooooooooooo/ooo/NO0000000o00ogooo
gbobobooboboboboboboooobooooooboboboboboboo
O0000ooopDoooooNOOOOOOOOplistdO NJD_CO_P30 NJD_CO_P40
OD0O0DOONJD_COSTOUOOOOOO0O0O0O00O00DODOO Chunk Volume OO OChunk
Volume O Chunk Strip(l 0)0 0000000000000 0000O0O0DOOOOO 16,
32, 48bit0 000000000 ODO0O0OO0OODOOOODO000000ooooooOOoDon
gobooboooboobobooboonboobo

NJD_CO_P300OO0ODOO Chunk Volume O OO OOOODOOOOOOOOODOODOO
oooooobooobboboboboobobbooboobobobobsabobgoobooooogon
goboobbooboooobboobobboooboboboboobboobooobn
0000000000000 003ChunkHead O 0O 0O 8bit O 0O 00 headbitsd O O Chunk
Volume OO OOOOOOOO

[ChunkHead(15-0)][shortsize(15-0)]
[UserOffset(15-14) | nbPolygon(13-0)][Data]

ODO00000000 1ebitO OO plistD Sintl6e 000000000000 0O00 0160320
4ghit0 0 0000000000000 0000000000O00000 nbPolygond 00

O2bit0000000 UserOffset0 000000

UserFlags Offset:

#define NJD_UFO_SHIFT 14

#define NJD_UF0_O (0<<NJD_UFO_SHIFT)

#define NJD_UFO_1 (1<<NJD_UFO_SHIFT)

#define NJD_UF0_2 (2<<NJD_UFO_SHIFT)

#define NJD_UFO0_3 (3<<NJD_UFO_SHIFT)

#define NJD_UFO_MASK (0x3<<NJD_UFO_SHIFT) /¥ 0 -3 */

UserOffset=NJD_UFO0_OU O UserFlagsU 0O 0O 0 Obit U
UserOffset=NJD_UFO_10 0 UserFlags 0 O U 16bit O
User0ffset=NJD_UF0_20 0 UserFlags[ 0O O O 32bit O
UserOffset=NJD_UFO0_30 O UserFlagsU 0 0O [ 48bit U
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ChunkName : 'NJD_CO_P3'

plist0 000 volumeOOOOOOOOOOOOOOCOOOOOOOOOOOOOOOOO
coobooooboooooooobocooboooboooooooooOooobooooooon
cooboooobooooboooooooon

[ChunkHead (15-0)] [shortsize (15-0)]
[UserOffset(15-14) |InbPolygon(13-0)] [Datal
ChunkHead:

NJD_CO_P3
shortsize:
dodoooooooooooooo o
UserOffset:
goooooooobobbooooooo g
nbPolygon:
gooooooooo
Data:
index0, indexl, index2, UserflagPolyO(xN),
index3, index4, index5, UserflagPolyl(xN),

#define NJD_CO_P3 (NJD_VOLOFF+0)

gobooobooboooobobobboobbooboobbobooboobboo
goboobbooboooboobbooboobbooboboobboobooon
goooooooooooboboobobobbboodooooooooooooooon
0000000000 0OUserOffset 00 (NJD_UFO_0O OO0 ONJIJD_UFO_100 16bitO
NJD_UFO_200 32bitONJD_UFO 30O 48phit) DO OO0 O00O00O0OCOO0O0O0OOOO
go0oo0d0ooooO0oooOoOooo0oUoooOoDbDoOOoU0OboOoO/0O/NDODDOO
cooboooobobOoooooooooboOoooboOoOooOooOOoOoOoOooOND.co_P3 OO
oooooooooon
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ChunkName : ‘'NJD_CO_P4'

plist0 000 volumeODOOODOOODOODOOOOOOOODOOOOOODOOODOOO
coobooooooooooooooooboobooooooooboOooobooOooobooOoon

ooog

[ChunkHead (15-0)] [shortsize (15-0)]
[UserOffset(15-14) |InbPolygon(13-0)] [Datal
ChunkHead:

NJD_CO_P4
shortsize:
dodoooooooooooooo o

UserOffset:
000000000 oooobDOooDoo g

nbPolygon:
OooooooOooooao

Data:
index0, indexl, index2, index3, UserflagPolyO(*N),
index4, indexb5, index6, index7, UserflagPolyl(xN),

#define NJD_CO_P4 (NJD_VOLOFF+1)

gogboooboooboobooooboooboobbooboobboobboo
goooobobooboboobooboobbobobboboobobooboboobo
3D Studio MAX O OODOOOOOOOOOOO0O0O0OOO0O0O000O0ODOODOO0O0CO0OO
OoOO0O0o0oOo0oOooO0ooooooOoO0oooODnUserOffsetdd (NJD_UFO_OOODOOO
NJD_UFO_1 00 16bitONJD_UFO_2 00 32bitONJD_UFO_300 48bit) 0000000
0000000o0ooooo0o0goooooo0ooooooob0OoOogdOsD Studio MAX
oboboooooboboobobobobooooooboboboboboboobooooogoo
gi0oooOooOObOcOoOoOoOooOOCOOOOoOoOoOOOOobOOOOOOOoOobOODObOOn

oooooo
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ChunkName : 'NJD_CO_ST'

plist0 000 volumeOOOOOOOOOOOOOOCOOOOOOOOOOOOOOOOO
cooooooooooOoooooooboboooooooooooooOoooboocOoooboooon
cooooo

[ChunkHead (15-0)] [shortsize (15-0)]
[UserOffset(15-14) |InbPolygon(13-0)] [Datal
ChunkHead:

NJD_CO_ST
shortsize:
dooooooooooooooo o
UserOffset:
gooooooooooobooooono g
nbPolygon:
gooooooooo
Data:
[flag(15) |len(14-0), i0, il, i2, Userflag2(*N), i3, Userflag3(*N),

#define NJD_CO_ST (NJD_VOLOFF+2)

oobooooOobOb0O0O0000ONID_Co_P30O NJD_CO_P4OOODOOODOODODOO
oooooooooooooooooboooooobOOobObOOoboOoooOoooooooooo
ootboo0ooooooboooooooooooooooooooooooo0o0oo0ooooon
OOfl,g 000000000 O0O0O0O0O0COO@COO/000)0000DOOChunkModel
cooooooooov/sooooooooooooDoooDOoOODOODOODOOlenOOO
ocooooooooooooooopoooooooooooooOooooooooboooo
toooooobooooooobooooOOoOoboOoCOOOOO0000o00oOoooooooooo
coboboboooooooooooobooboooobooooooooOooOoooboOooobooOoo
OoOOOOoOOO0ODOO0OO00000O0OUserOffsetdd (NJD_UFO_OOOOOONID_UFO_10
O 16bitONJD_UFO_2 00O 32bitONJD_UFO_ 300 48pit)0 O OO OOOODOOCOOO
coooooooooOoOoOooOoOoOoOOoOOoObOOoOoOoOoooOooooDODODO/OOO/NO
oooooooooooboboooboooobooobbooobobodoobobdONID_CO_ST
ooooooo
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3.3.10 Chunk Strip

Chunk Strip D OChunk Vertex 0 0 000 0000000000000000O0000O
Joooboooooobooooogoooobooooooooobooooooooooon
bbb o0o0o0ooooUoo
djdddoooooobobobobobobobbobbbbbbbbobbobbbbbooooo
Oo0ooooopoooooo0ooooooooO00oooooOoO0OOUUgsoeftimage O
Discontunity 0 D 00O Osoftimage OO OO0 000000000000 00000O0OO
goooooobboodoboooobbbooodobbboooobbobbooooo
Chunk Vertex J Chunk Strip0 0 0000000000000 00O00O00OOOChunk Strip
O0000000000000000O0Chunk VertexOOOOOOOOOOOODOODOOO
O Chunk VertexO Chunk Strip0 00000000000 O0OOODOODOOChunk Strip
000000000 00DO0O00O0OChunk VertexOOOOOOOOOOOOOODO

ChunkHead 000 8bit 0 000 headbitsOO O 00000000000 OO0OOOOODO
00000 ChunkFlagsCD O OOOOoooO

goboooobooooboon

IL: Ignore light

IS: Ignore specular

1A Ignore ambient

UA . Use alpha

DB : Double side

FL: Flat shading

ENV : Environment mapping

Flag STripO
#define NJD_FST_SHIFT 8
#define NJD_FST_IL (0x01<<NJD_FST_SHIFT)
#define NJD_FST_IS (0x02<<NJD_FST_SHIFT)
#define NJD_FST_IA (0x04<<NJD_FST_SHIFT)
#define NJD_FST_UA (0x08<<NJD_FST_SHIFT)
#define NJD_FST_DB (0x10<<NJD_FST_SHIFT)
#define NJD_FST_FL (0x20<<NJD_FST_SHIFT)
#define NJD_FST_ENV (0x40<<NJD_FST_SHIFT)
#define NJD_FST_MASK (0xFF<<NJD_FST_SHIFT)

OO0 Chunk Strip0 0 000000000000000O00O00OO UserFlagsO index2 00O
gboobooooooooobgoboboboooooooooobobobobobooo
gboboboobooooooooogooobuooboboboboboboboboboooo
gbobooooobooboboboboooboooboooboobo
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goboooboooobbobbobobobobooboooboo

[ChunkFlags (15-8) | ChunkHead (7-0)]
[shortsize(15-0)] [UserOffset (15-14) |nbStrip(13-0)]
[flag(15) |1len(14-0), index0(15-0),

index1(15-0),
index2, UserFlag2(*N), ...]

goboooboooobbobbobobobobooboooboo

[ChunkFlags (15-8) | ChunkHead (7-0)]
[shortsize(15-0)] [UserOffset (15-14) |[nbStrip(13-0)]

[flag(15) |1en(14-0),  index0(15-0), UO(15-0), VO(15-0),
index1, U1, Vi1,
index2, U2, V2, UserFlag2(*N), ... ]

goboooboboobobooboooboooobobooboon

[ChunkFlags (15-8) | ChunkHead (7-0)]
[shortsize(15-0)] [UserOffset (15-14) |[nbStrip(13-0)]
[flag(15) |1len(14-0), index0(15-0), vnx0(15-0), vny0(15-0), vnz0(15-0),
index1, vnx1l, vnyl, vnyl,
index2, vnx2, vny2, vnz2, UserFlag2(x*N),
index3, vnx2, vny2, vnz2, UserFlag3(xN), ... ]

cobobOooooOooooooboooobooooboooooooo

[ChunkFlags (15-8) | ChunkHead (7-0)]
[shortsize(15-0)] [UserOffset (15-14) |nbStrip(13-0)]
[flag(15) |1len(14-0),
index0(15-0), U0(15-0), VO(15-0),vnx0(15-0), vny0(15-0), vnz0(15-0),
index1, U1, V1, vnxl, vnyl, vnyl,
index2, U2, V2, vnx2, vny2, vnz2, UserFlag2(xN),
index3, U3, V3, vnx3, vny3, vnz3, UserFlag3(xN), ... ]

gobooobboobooboboboboooobooooboon

[ChunkFlags (15-8) | ChunkHead (7-0)]
[shortsize(15-0)] [UserOffset (15-14) |nbStrip(13-0)]
[flag(15) |1en(14-0),

index0(15-0), AR0O(15-0), GBO(15-0),
index1, AR1, GB1,

index2, AR2, GB2, UserFlag2(*N),
index3, AR3, GB3, UserFlag3(*N), ... ]

goboobbooboobbobboooobobooboon

[ChunkFlags (15-8) | ChunkHead (7-0)]
[shortsize(15-0)] [UserOffset (15-14) |nbStrip(13-0)]
[flag(15) |1len(14-0),

index0(16), U0(16), VO(16), ARO(16), GBO(16),
index1, U1, Vi, AR1, GBi,
index2, U2, V2, AR2, GB2, UserFlag2(xN), ... ]
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gobbouvioooooooooo-255000 uvNOOODDOOO 0-1023000 UVH
ODOOUVNDOOBasicModel 000000000000 0D0OO260000000000
O0i1000000o0ooo0000b00uvHOO000000001024x102400000000
looooooboobooboobobb uvHO uvNOODOOOOoOooOoooDoOoobo
oooObOO0boo0oooooooobboObbOuUvNbD 1280000 UvHDOO 320030
gobgooboobbooboobooobooboobbooboobbooboobb
U0 uUvNOuvHOODOOoDooobooooooobooobooboobooboobooo
gobgooboobooboobbobbooboobooboobbobbouvagon
gobooboboobbd UvNdgd

UVN : Normal type Uv (0-255)
UVH : Hiresolution type Uv (0-1023)

Chunk Volume OO OO OChunk Strip0 00000000000 nbStripd 000 2bit
OO000D0O0O00 UserOffset0000000ODO16bitO OO plistO SintleO0 000000

OoOOb0O0O0O0O1e032048bit0 00000000

UserFlags Offset:

#define NJD_UFO_SHIFT 14

#define NJD_UF0_O (0<<NJD_UFO_SHIFT)

#define NJD_UFO_1 (1<<NJD_UFO_SHIFT)

#define NJD_UF0_2 (2<<NJD_UFO_SHIFT)

#define NJD_UFO0_3 (3<<NJD_UFO_SHIFT)

#define NJD_UFO_MASK (0x3<<NJD_UFO_SHIFT) /* 0 - 3 %/

UserOffset=NJD_UFO0_O0 0 UserFlags O O O ObitU O O
UserOffset=NJD_UFO0_10 0 UserFlagsl 0O 0O O 16bit0 O O
User0ffset=NJD_UF0_20 0 UserFlagsU 0O 0O 0 32bit0 O O
UserOffset=NJD_UF0_30 O UserFlagsU 0O 0O 0 48bit0 O O

©

Dreamcast.



ChunkName : 'NJD_CS'

plist00000000000000000O0O0O0O00O0O0O0O0O0O0CO0O00000000
ooooogo

[ChunkFlags (15-8) | ChunkHead (7-0)]
[shortsize(15-0)] [UserOffset (15-14) |[nbStrip(13-0)] [Datal
ChunkFlags:
NJD_FST_IL(O OO O)
NJD_FST_IA1 O 0O
NJD_FST_DB1 0O O
NJD_FST_ENW O O
ChunkHead:
NJD_CS
shortsize:
gooooooooooooooo »
UserOffset:
dooooooooooooooooo o
nbStrip:
gooooooooono g
Data:
[flag(15) |1len(14-0), index0(15-0),
index1(15-0),
index2, UserFlag2(*N), ...]

NJD_FST_IS] OO0 4ooono oo

oo U ONJD_FST_UAI] Use Alpha 0 O
D FlIO 00000000000 00
O

#define NJD_CS (NJD_STRIPOFF+0)

fagD 0000000000000 0O0OO0O@EOO/000)000000ChunkModel
ocooooooobooov/oooooooooooooooDOoOoDOOODOOOOlenOOO
OO0oooO0O0ooobO0o0bobobDindex?0000O0O0C0COOO0OO0OOOOOOOOGOODOO
ocoooOoOO0OO0000000O00o0obooooooooOODOOO0COOOO0OD0OUserOffsetd
O (NJD_UFO_0OODOOONJIJD_UFO_1 00 16bitONJD_UFO_2 00O 32bitONJD_UFO_3
OoO4gpi0ODOOOO0OO00O0O0O0O0O0OOOODOOOOCOOOO0OO0000000000
coooboooOov/oDOO/NOO0O000O0O0O0O0O0O0O0O0O0O0O0CO0O0O0O0O0O0O0O000O0
ooooo
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ChunkName : 'NJD_CS_UVN'

plist00000000000000000O0O0O0O00O0O0O0O0O0O0DOO0O00000000
OooDOOoOoDbDuvDODO UVN(Q-285 0o0boboobobooO

[ChunkFlags (15-8) | ChunkHead (7-0)]
[shortsize(15-0)] [UserOffset (15-14) |nbStrip(13-0)] [Datal
ChunkFlags:
NJD_FST_IL(OD DO O 0O) O
NJD_FST_IA1 0O OO0
NJD_FST_DBI] 0O U ONJg
NJD_FST_ENVI O 0O
ChunkHead:
NJD_CS_UVN
shortsize:
Oo0o0ooooooooooooo o
UserOffset:
gooooobobooobobooboooa
nbStrip:
ooooooooooo o
Data:
[flag(15) |1en(14-0), index0(15-0), U0(15-0), VO(15-0),
index1, U1, V1,
index2, U2, V2, UserFlag2(*N), ... ]

NJD_FST_IS1 OO GOoooO oo
000 OONID_FST_UAJ Use Alpha O [
D_FST

O
g _FI 0ooooobooooob oo
o O

#define NJD_CS_UVN (NJD_STRIPOFF+1)

uviOOO UVNO0-255000000000flagb 0000000000 O0O0O0O0O0OO
(ODO/000)00000O0ChunkModelD DO OO0OODOODO/00000000D0O00O
Oo00000ooooo00d0len0 0000000000000 00OINdex?0 0000
goboobooboobobobobobobobobooboboboboboboboboo
0000000000 OUserOffset 00 (NJD_UFO_0O0 00O ONJIJD_UFO_100 16bit0
NJD_UFO_200 32bitONJD_UFO_30 0 48hit) DO OO0 O00O00O0OOCOO00OOOOO
000o0o00ooo0ooooOoooooooooooOo/00O0/NODOO0OODDOOO0
gobooboobboobooobooboob
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ChunkName : 'NJD_CS_UVH'

plist00000000000000000O0O0O0O00O0O0O0O0O0O0DOO0O00000000
ooooOooouvOoDO UvH(0-1023) 00000000

[ChunkFlags (15-8) | ChunkHead (7-0)]
[shortsize(15-0)] [UserOffset (15-14) |nbStrip(13-0)] [Datal
ChunkFlags:
NJD_FST_IL(OD DO O 0O) O
NJD_FST_IA1 0O OO0
NJD_FST_DBI] 0O U ONJg
NJD_FST_ENVI O 0O
ChunkHead:
NJD_CS_UVH
shortsize:
Oo0o0ooooooooooooo o
UserOffset:
gooooobobooobobooboooa
nbStrip:
ooooooooooo o
Data:
[flag(15) |1en(14-0), index0(15-0), U0(15-0), VO(15-0),
index1, U1, V1,
index2, U2, V2, UserFlag2(*N), ... ]

NJD_FST_IS1 OO GOoooO oo
000 OONID_FST_UAJ Use Alpha O [
D_FST

O
g _FI 0ooooobooooob oo
o O

#define NJD_CS_UVH (NJD_STRIPOFF+2)

uviogd uvHD o-102300 0 0b0gooouvNboooobobooooooboog
Oo03x0000000000000O0flag0 000000000 O0ODOODOODO(@EO
O/000)000000ChunkModel 0 00000000 O0/000000000000O0O
O00000oooooOlend00000O00ODODOOO00O00OO0O0ODOOINdex?0 00000
goooobobooboooobboooboobboobboobooboboobboooD
0000000000 0OUserOffset 00 (NJD_UFO_0O0 OO0 ONJIJD_UFO_100 16bitO
NJD_UFO_200 32bitONJD_UFO_30 0 48hit) DO OO0 O00O00O0OOCOO0O0OOOOO
000o0o00ooo0ooooOoooooooooooOo/00O0/NODOO0OODDOOO0
gobooboobboobooobooboob
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ChunkName : 'NJD_CS_VN'

pist00000000000O0O0O0O0O0O0O0O0OOOOOOOODOOOOOO0OOO0OO0
ooooogo

[ChunkFlags (15-8) | ChunkHead (7-0)]
[shortsize(15-0)] [UserOffset (15-14) |[nbStrip(13-0)] [Datal
ChunkFlags:

NJD_FST_IL(O OO O) ONJD_FST_IS1 DO OOOOO OO
NJD_FST_IAl U0OOOOOOO OO0 NJD_FST_UA] Use Alpha U O
NJD_FST_ DBl OO OO NJD_FST_FI DO UOQOQDODOOODOO OO
NJD_FST_ENVO OO OOOODO OO

ChunkHead:
NJD_CS_VN

shortsize:
Jo0o0ooooooDooooooono o

UserOffset:
doodoooobDOooDooooboooo a

nbStrip:
0ooo0oo0oo0ooooooo g

Data:

[flag(15) |1len(14-0), index0(15-0), vnx0(15-0), vny0(15-0), wvnz0(15-0),
index1, vnxl, vnyl, vnyl,
index2, vnx2, vny2, vnz2, UserFlag2(x*N),
index3, vnx2, vny2, vnz2, UserFlag3(xN), ... ]

#define NJD_CS_VN (NJD_STRIPOFF+3)

fagD O 0OO00O0O0O0000O0OO0O000O0@OO/000)0000004ChunkModel O
00000000 /000000000000000000000000O00OO0len0DOO0
Oo0o000000o00ogdbindex?0 0000000 ODODODOOOOOOOOOOOO
0000000000000 000DoO000ooDoD0o00ogooDOOUserOffset d 0
(NJD_UFO_00000OCONJD_UFO_1 00 16bitONJD_UFO_2 00 32bitONJD_UFO_3 [
O4gpbit) 00 0000000000000 000000000000000O0O0O0O00O00OO0
ooooooo/oO00O/NO00000000000O0O0O0O0C0O0O0O0O0O0O00O0O0000
gooog
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ChunkName : 'NJID_CS_UVN_VN'

pist00000000000O0O0O0O0O0O0O0O0OOOOOOOODOOOOOO0OOO0OO0
OooDOOoOoDbDuvDODO UVN(Q-285 0o0boboobobooO

[ChunkFlags (15-8) | ChunkHead (7-0)]
[shortsize(15-0)] [UserOffset (15-14) |nbStrip(13-0)] [Datal
ChunkFlags:
NJD_FST_IL(O OO O) ONJD_FST_IS] 00O DOOOO OO
NJD_FST_IA1 0O0OOO0OOO0OO0O OO NJD_FST_UA] Use Alpha OO
NJD_FST_ DBl OO OO NJD_FST_FIIJ DD ODOOODODOOODO OO
NJD_FST_ENW OO0 0O O0OO0OODO OO
ChunkHead:
NJD_CS_UVN_VN
shortsize:
JooooooooooooOoOoO0O O
UserOffset:
goooooooobobbooooooo g
nbStrip:
ooooooooooo o
Data:
[flag(15) |1len(14-0),
index0(15-0), U0(15-0), VO(15-0),vnx0(15-0), vny0(15-0), vnz0(15-0),
index1, U1, V1, vnxl, vnyl, vnyl,
index2, U2, V2, vnx2, vny2, vnz2, UserFlag2(*N),
index3, U3, V3, vnx3, vny3, vnz3, UserFlag3(xN), ... ]

D_
O

#define NJD_CS_UVN_VN (NJD_STRIPOFF+4)

uvioOOO uUvND 0-255000000000flag00000O00O0O0OOCOOGOOO (O
ooOv/000)000000ChunkModel DO OO0O0O0O0OO/0000000O000C0COO
coOoO0O0o0o0oooOO0lenOOO0O0O0O0DOOOOOOOOOOOOINdex?00OOOO
cooooooooooooobooobobooooboooOooOooOoooOoboOoOoboboOoooDoooon
OO000000O0D0O00OUserOffset00 (NJD_UFO_0O0O00O0OONJD_UFO_100 16bitO
NJD_UFO_200 32bitONJD_UFO_30 0O 48pit) DO OO OO0OOOCOCOOO0OOOOO
gcoooooooooooopooooooooooooov/omoOoo/NODOOOOOoOoOooo
cooboocoboooooooocoOoooboooooo
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ChunkName : 'NJD_CS_UVH_VN'

pist00000000000O0O0O0O0O0O0O0O0OOOOOOOODOOOOOO0OOO0OO0
ooooOooouvOoDO UvH(0-1023) 00000000

[ChunkFlags (15-8) | ChunkHead (7-0)]
[shortsize(15-0)] [UserOffset (15-14) |nbStrip(13-0)] [Datal
ChunkFlags:
NJD_FST_IL(O OO O) ONJD_FST_IS] 00O DOOOO OO
NJD_FST_IA1 0O0OOO0OOO0OO0O OO NJD_FST_UA] Use Alpha OO
NJD_FST_ DBl OO OO NJD_FST_FIIJ DD ODOOODODOOODO OO
NJD_FST_ENW OO0 0O O0OO0OODO OO
ChunkHead:
NJD_CS_UVH_VN
shortsize:
JooooooooooooOoOoO0O O
UserOffset:
goooooooobobbooooooo g
nbStrip:
ooooooooooo o
Data:
[flag(15) |1len(14-0),
index0(15-0), U0(15-0), VO(15-0),vnx0(15-0), wvny0(15-0), vnz0(15-0),
index1, U1, V1, vnxl, vnyl, vnyl,
index2, U2, V2, vnx2, vny2, vnz2, UserFlag2(*N),
index3, U3, V3, vnx3, vny3, vnz3, UserFlag3(xN), ... ]

D_
O

#define NJD_CS_UVH_VN (NJD_STRIPOFF+5)

uviood uvHO 0o-102300000000bouvNOO0Ooooooooooooooono
cooxoooooooooooooOfleghO0O0Oooooooooooobooo@o
O/000)000000ChunkModel DO O0O0D0OOCOOO/00000000000000
coOO0O0o0ooooOooOOlenOOO0O0OO0O0DOOOOOOOOOOOOINdex?0OOOOO
coooocoooooooOooobooobobooooboboOoOooOooOoooOoboOoobooOoooDoooon
OO0O00000O0D0O00OUserOffset00 (NJD_UFO_0O0 OO0 ONJD_UFO_100 16bitO
NJD_UFO_200 32bitONJD_UFO_30 0O 48hit) DO OO OO0OOOCOOOO0COOOOO
gcoooooooooooopoooooooboooooov/omoOoo/NODOOOoOoooooo
coooboocoobobooooooocoOooocooooo
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ChunkName : 'NJD_CS_DS8'

plist000000000000O0O0O0O0O0O0O0OOOOOOOODOOOOOO0O0O0O0
ooooogo

[ChunkFlags (15-8) | ChunkHead (7-0)]
[shortsize(15-0)] [UserOffset (15-14) |[nbStrip(13-0)] [Datal

ChunkFlags:
NJD_FST_IL(O OO O) ONJD_FST_ISJ] DO OOOOO OO
NJD_FST_IAl U0OOOOOOO OO0 NJD_FST_UA] Use Alpha U O
NJD_FST_ DBl OO OO NJD_FST_FI DO UOQOQDODOOODOO OO
NJD_FST_ENVO OO OOOODO OO

ChunkHead:
NJD_CS_D8

shortsize:
Jo0o0ooooooDooooooono o

UserOffset:
doodoooobDOooDooooboooo a

nbStrip:
0ooo0oo0oo0ooooooo g

Data:

[flag(15) |1len(14-0),

index0(15-0), AR0O(15-0), GB0(15-0),

index1, AR1, GB1,

index2, AR2, GB2, UserFlag2(*N),

index3, AR3, GB3, UserFlag3(*N), ... ]

D_
g

#define NJD_CS_D8 (NJD_STRIPOFF+6)

fag0 000000000000 O0O0O0OCOCO@OO/000)000000ChunkModel
ooooOoooobOOo/0O000000000000O0000O00000O0O0O0len0O0O0OO
OO00O00O000o00o0obbindex?0 0 0000O0OODOOOOOOOOOOOOOO
OO00oooODOo0o0o0ooO0o0oooDO0o00oDbO0o000o00oDOOUserOffset 00
(NJD_UFO_00OO00OONJIJD_UFO_1 00 16bitONJD_UFO_2 00 32bitONJD_UFO_3 [
O4gbi) D0 000D0ODOO0OOOOOO0OOO0OO0DOO0O0ODOO0O0DOOOOODOOO
ooooooo/0b0o/NOO0O0DOO0OO0DOOO0O0DOOO0OOOOO0O0DOOOoOooOoDoOOn

gono

O
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ChunkName : 'NJD_CS_UVN_DS8'

plist000000000000O0O0O0O0O0O0O0OOOOOOOODOOOOOO0O0O0O0
OooDOOoOoDbDuvDODO UVN(Q-285 0o0boboobobooO

[ChunkFlags (15-8) | ChunkHead (7-0)]
[shortsize(15-0)] [UserOffset (15-14) |nbStrip(13-0)] [Datal
ChunkFlags:
NJD_FST_IL(O OO O) ONJD_FST_IS] DO O OOOO OO
NJD_FST_IA] 00000000 OO0 NJD_FST_UAJ Use Alpha O [
NJD_FST_DBI] 0O U O NJD_FST_FI ODOOOOOOOOOO OO
NJD_FST_ENVJ O OO OO0OO0O0 OO0
ChunkHead:
NJD_CS_UVN_D8
shortsize:
ooooooooooooooOo0Oo
UserOffset:
gooooobobooobobooboooa
nbStrip:
ooooocoooooo o
Data:
[ChunkFlags (15-8) | ChunkHead (7-0)]
[shortsize(15-0)] [UserOffset (15-14) |[nbStrip(13-0)]
[flag(15) |1len(14-0),
index0(16), U0(16), V0(16), ARO(16), GBO(16),
index1, U1, V1, AR1, GB1,
index2, U2, V2, AR2, GB2, UserFlag2(xN), ... ]

O
O
o

#define NJD_CS_UVN_D8 (NJD_STRIPOFF+7)

uviOOO UVvNOo-255000000000flag 0000000000000 O0OOO
(DoOo/000)00000O0ChunkModel D DO DO OOOOOO/0000000000OO
Oo000000oooo0000len0000000O00000D00OO0O00O0O0OINdex?000
goboobbooboobobooboboobbooboooboobboobooobn
OooO0OO0oO0OO0O000000D0OUserOffset 0 (NJD_UFO_OOOOOONID_UFO_100
16bitONJD_UFO_2 0 0 32bitONJD_UFO_ 300 48bit) O OO O0OO0OOOOOOOOO
go0ood0ooOo0oO0oooO00ooo0o0ooooogoo/00oo/NOOOODOOO
goboobbooboobbooboobboobo
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ChunkName : 'NJD_CS_UVH_DS8'

plist000000000000O0O0O0O0O0O0O0OOOOOOOODOOOOOO0O0O0O0
ooooOooouvOoDO UvH(0-1023) 00000000

[ChunkFlags (15-8) | ChunkHead (7-0)]
[shortsize(15-0)] [UserOffset (15-14) |nbStrip(13-0)] [Datal
ChunkFlags:
NJD_FST_IL(O OO O) ONJD_FST_IS] DO O OOOO OO
NJD_FST_IA] 00000000 OO0 NJD_FST_UAJ Use Alpha O [
NJD_FST_ DBl U U OO NJD_FSTFIl 00000000000 OO
NJD_FST_ENVJ O OO OO0OO0O0 OO0
ChunkHead:
NJD_CS_UVH_D8
shortsize:
ooooooooooooooOo0Oo
UserOffset:
gooooobobooobobooboooa
nbStrip:
ooooocoooooo o
Data:
[ChunkFlags (15-8) | ChunkHead (7-0)]
[shortsize(15-0)] [UserOffset (15-14) InbStrip(13-0)]
[flag(15) |1len(14-0),
index0(16), U0(16), VO(16), ARO(16), GBO(16),
index1, U1, V1, AR1, GB1,
index2, U2, V2, AR2, GB2, UserFlag2(xN), ... ]

D_
O

#define NJD_CS_UVH_D8 (NJD_STRIPOFF+8)

uvioOoOd uvHD 0-102300000000bOuvNOO0ODOO00ooOo0ooooooon
goo3x00000000000000flagO 0000000000 DOOODOOO (OO
O/000)000000ChunkModel 0 00 O0O0O0O0OOO/000000000000CO0O
Oo0O0000oooO0O0lenDOO0O0O0O00DOOOO0O0O0O0DOOOOINdex?000OOOO
goboobboobooboobbooboobboobbooboobboobooon
0000000000 OUserOffset 00 (NJD_UFO_0O0 OO0 ONJIJD_UFO_100 16bit0
NJD_UFO_2 00 32bitONJD_UFO_300 48bit) D0 OO OCOO0OOOOCOOOOOO0
go00oooooOoo0o0oooOoUoooOooOoOooooOoOo/00O/NODOOOODOOO
gobooboobboobooobooboob
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Juoogoboogood

Chunk Model nja0 0 0000000000000 O0O0OOOO

viistD Sint320 0000000000 flatODOOOO0OO0O0DO0OO0OO0O0O0O0O0O0O0O0O0O0
0000000ooooo00oooooooo0ooooooog fllat00O0OD0OOOOOO
0000000000000 D0000000ooooonD fllatDO0O0OODOOO

Chunk Model D0 00 O000O00O0DOO0O0O0O0O0CODOOOOOOOODOOOOOOOO
oo0OO00o0o0oooooOOND_OO00000b0ooO0O000 nja0000oooooooo
god

000 NjpefhOOOODOOODODOO
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NinjaOOOOOOOOOOODOOOOOOOOOOOOOOOOOOOO

goboooooooooooooboooobooooboooooobooooobOboOooobooDoon
coboooooboobooOoOoooobOobooOoobOboOoOooboOoboooooOooOooOoooOon
coobooooooooooooooooooOoOOobOOOOOOOOOoOobOboOoOoDoboOon
coooocoooooooo

4.2 O00O0OOOOO0O

Oo00oooO0oOooDCcehilddsiblingOO0O0O000OO0O0O0O0O0OO0OO0OOO0OOOOOO
0000000000000000DB00 childOsiblingODOOOOO0O0OO000O0O0O00OOO
O00o0O0oo0poooU0oooooooooooon pesangUsclDO0O0O0OOO0DOOO
O000000000000000ODevalflags0000000000000O0DO0O0OOOO
0000000000000 0000000000000000 00 Basic ModelODODO OO
OO0OOChunk ModelDOOOOOOOODODODOO

Basic Object 000

typedef struct obj {

Uint32 evalflags; /¥ 0O0000000000d */
NJS_MODEL *model; /*x OO0 O0O00Oooooao */
Float pos[3]; /x 0000 */
Angle ang[3]; /x 00 */
Float scl[3]; /¥ 0000 */
struct obj *child; /x 000 objectU U O O OO */
struct obj *sibling; /¥ O 0OobjectD O ODOODO *x/
} NJS_OBJECT;
Chunk Object0 00
typedef struct cnkobj {

Uint32 evalflags; /¥« 00000000 0D0oOd */
NJS_CNK_MODEL *model; /* 00 O00D0DD0ODO0oO0o0ga */
Float pos[3]; /¥ 0000 */
Angle ang[3]; /x 00 */
Float scl[3]; /* 0000 */
struct obj *child; /* 00 OobjectD O ODODOO */
struct obj *sibling; /* O0OobjectD O ODOODO */

} NJS_CNK_OBJECT;
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goobooobboooboonbog
OmodelOOOOCCOOOTRIMESHOOOOOO)ODOOOOOOOO

evalflagsO O QOO0

#define NJD_EVAL_UNIT_POS BIT_O /* D0o0ooooo */
#define NJD_EVAL_UNIT_ANG BIT_1 / 000000 0Oo */
#define NJD_EVAL_UNIT_SCL BIT_2 /00000000000 */
#define NJD_EVAL_HIDE BIT_3 /* 0O0O0oooooo o */
#define NJD_EVAL_BREAK BIT_4 /*child0 000000000 */
#define NJD_EVAL_ZXY_ANG BIT_5

/* LightWave3DO 0D 0D OO OOO0OO0DODOOO */
#define NJD_EVAL_SKIP BIT_6

/* 0000000000 */
#define NJD_EVAL_SHAPE_SKIP  BIT_7

/* 0O0O00oOooooooooo */
#define NJD_EVAL_MASK Oxff

/* 0000000000 oooooo */

goboooooooobooooboooooo

ONJD_EVAL_UNIT_POSOOOOO0ODOOOOODOOOODODOOOLOOOOODOODOOODn
ooooooooooooo

ONJD_EVAL_UNIT_ANGOOOOOOOOOOOOOOOOoOoOOoOoOoOooobOoooon
ooooooooon

ONJD_EVAL_UNIT_ SCLOOOOOO0OUO xyzOOO 100000OO0OO0O0OO0ODODOOOO
ooboooooooooboooono

0O NJD_EVAL_UNIT_POS, NJD_EVAL_UNIT_ANG, NJD_EVAL_UNIT_SCLO O OO
0000000000000 00000000000D0000000 pushpopO OODOO
oog

UONJD_EVAL_HIDEOODODODODODOOOOOOOoooooooooobooboboboobo
ooooooooooooooobboooobboooboOoooobooooooooDoooo
goooo

ONJD_EVAL_ BREAKOUOOOOOOOODOOOOOOOOODOOOOOoOooOooOoooDo
Oo0O0OOchidOOOOOOOOOOOO0OODOOO0OOOOOOO0O0O0O0O0ODOOOODDOO
gbobobobooboobOuObObOOND_EVAL_BREAKDOOOOOODOOOOODOO
ooboboooooooooboooboooobooooboooooooooooooDboOoo
oobooooooboooboboooobooooooooooo

OLightwave3D OO OOOOOOOO0O00 zXyOOOOOONiInjaOOO XyzOOOO
OO0O00OLightwave3aDOOOOOOOOOOOOOOOOOOOOOOOOOOOO
NJD_EVAL_ zXY _ANGUOUOO0OO0OOO0OO00O00O00O0oONODDODODOOOoooooono
ZXyogooooooo

ONJD_EVAL_SKIPOOOOOOOOOOOOOOOOOOOOOOOoooooooooo
gobooooobooooooobooobobooooooooooooooooobooOoo
gobbodooooobooooooooobooooooooooooooooooogn
goboooobooooboooobobooooooooon
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UONIJD_EVAL_SHAPE_SKIPO OO UOODUOODOOOODOoOOoouoooboooooooo
gooogoog

4.3 000000

gobooobooboobbobdg
gbooobobobooobooboooobbooboobbboboobobbbob 40000

NJS_CAMERA O OO

typedef struct{

Float px, py, pz; (ooooooooo)

Float vx, vy, vz; (DOooooooooooofocooozol
Angle roll; (ooooooo)

Angle ang; (Cooooo)

Float n_clip; (Dooooag)

Float f_clip; (Ooooooo)

NJS_VECTOR 1x Oly [ (0Dooooooox,yo)

} NJS_CAMERA

4.4 (0O00OOOO

gooooooooooboooooo

goboooboooooooooooboboooooooooboooooooboooboogn
ooooO40000000000000000O0DOOOOOO0O0OOOOOOODOOO0O0OO0
ooooooooOooooooOooOoooOooooo0oooooobooooooooooDooDo
ooooogooog

NJIS_LIGHT OODO

struct {
NJS_MATRIX mtrx; Oooooooog o
NJS_POINT3 pnt; Ooooooooooa o
NJS_VECTOR vctr; 0 oobobooooooo
BOOL stat; O o0o0ooooooobooooo o
Int reserve; O ooogog)
NJS_LIGHT_CAL ltcal; O ooooooooao o
NJS_LIGHT_ATTR attr; O ooooooooono g

} NJS_ LIGHT;

<stat>

#define NJD_LIGHT_ON goooooo o

#define NJD_LIGHT_OFF goooooooda
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NIS_LIGHT_ATTRUODOO

struct {

Int 1lsrc;
Float ispc;
Float idif;
Float iamb;
Float nrang;
Float frang;
voidx* func;
Angle iang;
Angle oang;
NJS_ARGB argb;
} NJS_ LIGHT_ATTR

Ooooooooogoog
ODooogoooogg
Ooooooooogog
Oooooooogog
oboooooooo
ODoogooooog
oooooooog
oDooooooOon
oDoooooogog

<lsrc>
oooooo

#define NJD_SPOT_LIGHT
#define NJD_DIR_LIGHT
#define NJD_POINT_LIGHT
#define NJD_AMBIENT
#define NJD_SPEC_DIR
#define NJD_SPEC_POINT
#define NJD_LAMBERT_DIR
#define NJD_LAMBERT_POINT
#define NJD_PHONG_DIR
#define NJD_PHONG_POINT
#define NJD_USER_LIGHT
#define NJD_BLOCK_LIGHT
g

OO

Ooooooooogooog
Oooooooooogooo
OooooooOoooOooog
OoOoooo
OoOoodg
O

Oooooooooo
ODoooooogooQo
ODoooobooodgo

OO
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<ispc, idif, iamb>

oo oooooooo

SPECULAR(R,G,B) x ispc + DIFFUSE(R,G,B) x idif + AMBIENT(R,G,B) x iamb
doobooooboobooooobobooog

<near, far>

NJD_POINT_LIGHT O OO O NJD_SPOT_LIGHTOD ODOODOODOOO
ooooooooobooboooom

nrang0 0000000000000 0OODOOO0O0O:1f

frang 0000000 O000OO0O0OOOO0ODODOO:65535.f

<iang, oang>
NJD_SPOT_LIGHTU OO UOUOODOOODODOOODDOO0ODOOOooDbOOoooom
iang DO0ODOOO0OOOCOOOOOOODOOOO:(DEG)10f

coang JO0OOUOODOOOODODOODODOOODOO:(DEG)3Of

(C:0oooooo) (@:ooo)

oang iang

near
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4.5 (0OUoobbood

typedef struct {0
NJS_OBJECT *object; /* OBJECT TreeD OO O0ODO0O */0
NJS_MOTION *motion; /00000 *0
} NJS_ACTION;O

»NJS_MOTIONDDDEDDDDDDDDDDDDDE

typedef struct {0 P NJIJD_MTYPE_POS O (1<<0){
___| void *mdata; /* OBJECT TreeO O 0O 0O */ NJID_MTYPE_ANG_1 (1<<1)0
Uint32 nbFrame; /0000000000 */0O NJID_MTYPE_SCL_2 (1<<2)0
Uintlé type; /~O00o0oooooooo */g NJD_MTYPE_VEC_3 (1<<3)[
uint16 inp_fn; 00000000 */0=— NJD_MTYPE_VERT 4 (1<<4)(]
ONJS_MOTION;O NJID_MTYPE_NORM_5 (1<<5)[
.0
o Nos ot 0008 208 008 0 E

typedef struct{d [ PTl——="""" -----=--

void *p[l]; /000000000 *0O NJS_MKEY_FO OO

uint32 nb[1]; /40000000 %0 | ...
} NJS_MDATAL;0 1 Floatd 0 00000 (pos, scl, vec)
o :

NJS_MDATA20 00O ([f)

typedef struct {0
Uint32 keyframe;0

typedef struct {0 Float key[3];0
void *p[2];, /000000000 */0 } NJS_MKEY_F;0
uint32 nb[2], /0000000 */0 =

} NJS_MDATAZ2;00 ) 4

ul [NJS_MKEY_AO OO j

NJS_MDATA202030000000 typedef struct {0J
ey : uint32 keyframe;0
| NJS_MDATA40 0 0 Dl '00040000000000 Angle  key[3];0

} NJS_MKEY_A;

NJS_MDATA303040000000
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typedef struct {
NJS_OBJECT *object; /* OBJECT TreeU 0 O OO OO */
NJS_MOTION *motion; / 0000000 */
} NJS_ACTION;

Oobject 0 0O0O0OODO tree0 0000
O motion 00 Oobject 0 000 motionO O DO OOOO

oooooooooobo

typedef struct {

NJS_CAMERA *camera; /000000000000 */
NJS_MOTION *motion; /00000000 */
INJS_CACTION
ooooooooooobo
typedef struct {
NJS_LIGHT *light; /000000000000 */
NJS_MOTION *motion; /00000000 */
}NJS_LACTION
goobooon
typedef struct {
void *mdata; /* OBJECT Treeld U O O */
Uint32 nbFrame; /* 000 000oo0oooDo */
Uint16 type; /* 00000000 O0OoOo */
Uint16 inp_fn; /* DO0o0ooooo o */

ONJS_MOTION;

OmdataO0OOOBJECT TreeOOODOOO NJS_OBJECTUOOOOOO NJS_MDATA
oobooooooono

ONJS_MDATALOUOOOOOOOOOOOODOOO NDS_LMDATAlLOSO0O0O00O00OO

goobog

#define NJD_MTYPE_POS_O (1<<0) /* NJS_MKEY_FO O O */
#define NJD_MTYPE_ANG_1 (1<<1) /* NJS_MKEY_AO O O */
#define NJD_MTYPE_SCL_2 (1<<2) /* NJS_MKEY_FO O O */
#define NJD_MTYPE_VEC_3 (1<<3) /* NJS_MKEY_FUO O O */
#define NJD_MTYPE_VERT_4 (1<<4) /* NJS_MKEY_PO O O */
#define NJD_MTYPE_NORM_5 (1<<5) /* NJS_MKEY_PO O O */
#define NJD_MTYPE_TARGET_3 (1<<6) /* NJS_MKEY_FU O O */
#define NJD_MTYPE_ROLL_6 (1<<7) /* NJS_MKEY_A10 O O */
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#define NJD_MTYPE_ANGLE_7 (1<<8) /* NJS_MKEY_A10 0O O */

#define NJD_MTYPE_RGB_8 (1<<9) /* NJS_MKEY_UI320 O O */
#define NJD_MTYPE_INTENSITY_O (1<<10) /* NJS_MKEY_F10 O O */
#define NJD_MTYPE_SPOT_10 (1<<11) /* NJS_MKEY_SPOTO O O */
#define NJD_MTYPE_POINT_10 (1<<12) /* NJS_MKEY_F20 0O O */

00000o0oooooooogdbpesdbang@OOOO00sciOOOOODO
OO0O0D0ONIS_MDATA3OOOOOOOOOOOOO0OOOCOOOOO0O0ODOOOOOO
oooo

obooodobvecOOpesOOOOoOoOoOOOOOO0OOOOODOOOOOOO

O0oooooOdinp 000 20000000000

#define NJD_MTYPE_LINER 0x0000 /* 0000 */
#define NJD_MTYPE_SPLINE 0x0040 /*x 0O0o0oooo */
#define NJD_MTYPE_USER 0x0080 /* DO0oooooao */
#define NJD_MTYPE_MASK 0x00c0 /* 00000 */

oooooooooooooooooobobDinp_fMOO0O04000000000000A0O

ooo
7 6 0
oo | | ] L]
L | L |
Doooooo 0oo0o
NJS_MDATA105000
typedef struct {
void *p[1]; /* 00 000ooood */
Uint32 nb[1]; /¥ 0000000 */
} NJS_MDATA1;
typedef struct {
void *p[2]; /* JO0ooooooo */
Uint32 nb[2]; /« 0000000 */
} NJS_MDATA2;
typedef struct {
void *p[3]; /* 00000ooooog */
Uint32 nb[3]; /« 0000000 */

} NJS_MDATAS;

goobooboooboobooobooboobbo
Onb[ijO0 p[ijl 000000000 OCO0OOOCOODODOOO

Ooooo0d MDATAAOMDATASOOOOOOOOMDATASOOOOOOOOOOO
ooobooooooooo

typedef struct {
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void *p[4];
Uint32 nb[4];
} NJS_MDATA4;

typedef struct {

void *p[5] ;
Uint32 nb[5];
} NJS_MDATAS;

/*
/*

/*
/%

OO
Ood
Ood
OO
Ood
Ood
o

OO
Ood
Ood
OO
OO
Ood
OoOd

*/
*/

*/
*/

typedef struct {

Uint32 keyframe;
Float key[3];
} NJS_MKEY_F;

/%
/*

oooooooao
FloatO O O O (OO 3)

goooogpostoooooscLbooooovecoooonDoooo

typedef struct {

Uint32 keyframe;
Angle key[3];
} NJS_MKEY_A;

ooooANGOODOOODOD

typedef struct {

Uint32 keyframe;
Void *key;
} NJS_MKEY_P;

Ooood (SHAPE)ODOOODOO

typedef struct {
Uint32 keyframe;
Uint32 key;

} NJS_MKEY_UI32;

00000 (RGB)ODDOOOOOD

typedef struct {
Uint 32 keyframe;
Sint32 key;

} NJS_MKEY_A1;

/*
/*

/*
/*

/*
/*

/%
/*

OoooOooOooo
AngleD 0O O (O0O)

gooooooo

oooooooao
gobo0int3200 00

goooobooo
Ooob0b0int320000

O0O0o0o0oo roLL)bOOO0O (ANGLE)OOOOoOooo

typedef struct {
Uint32 keyframe;
Float key;
} NJS_MKEY_F1;

/*
/*

Dreamcast.

goooooooag
FloatO OO O

*/
*/

*/
*/

*/
*/

*/
*/

*/
*/

*/
*/
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000000 (INTENSITY)DOOOOO0O

typedef struct {
Uint32 keyframe;
Float key[2];
} NJS_MKEY_F2;

O00O0 (POINT)DD OO

typedef struct {

Uint32 keyframe;
Float nrang;
Float frang;
Angle iang;
Angle oang;

} NJS_MKEY_SPOT;

oooooooo(spoT)oooooon

©

Dreamcast.

/%
/*

/*
/*
/*
/*
/*

oooooooao
FloatO O O O (OO 3)

gooooobooo

floatl OO
floatl OO
Anglel OO
Anglel OO

oad
oo
oo
oo

Ooooo
Ooooao
Ooooao
I s |
oOoooo
I s o

*/
*/

*/
*/
*/

*/



4.6 UO0OOUOOOOOOOO

Object Tree

NJSfOBJECTl|DDDDDDDDDDDD[|]

101000

TreeD 00000 I:l _'_:

NJS_MDATAO OO

NJS_ACTIONDO P NJIS_MOTIONO NJS_MDATA10 3
*object; *mdata;l] *p[n];0
—m *motions;0 type;O r nb[n];0

(O0)posUOO0OIOO0OOOOOOONIS_MDATALOOOOOOO
NJS_MOTIONO 0 0 O type = NJD_MKEY_POS_0;0
NJS_MKEY_F pos[]1=¢{.,.}0

NJS_MDATA1 mdata[] = {{pos, poskey_n}, ..};00

]

(0) pos,ang, sclU0O0000030000NJIS_MDATA3OODOOOOO

type = NJD_MTYPE _POS_O | NJD_MTYPE_ANG_1 | NJD_MTYPE_SCL_2;0
MKEY_F pos[]={ ,,..}0

MKEY_A ang[] =, ,,..k0

MKEY_F scl[] =4, .50

MDATA3 mdata[] = {{pos, ang, scl, poskey_n, angkey_n, sclkey_n}, ...};0

]

(0)000pos, vecoOODODOOO2000NIS_MDATA20000000
type = NJD_MTYPE_POS_O | NJD_MTYPE_VEC_3;0

NJS_MKEY_F pos[]={,,..50

NJS_MKEY_F vec[] = ,, ..%x0

NJS_MDATA2 mdata[] = {{pos, vec, poskey_n, veckey_n}, ..};0

[m]
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oobooobOooobOoooobooOooboooobooooo

obobooooocoooooooooOoooOOOOOOOOOOOOOOOO0OoOooOon
ooboooooooo

ONinaOOOOO0OO0OO0OCOOOODOOOOOOOOOOOOOOCOOOOOOOOOOO
goom

obooobboooboooobooooooooooobooooboooon

Position oooog

Angle oo

Scale oooo

Vertex 0o0oooooooooooooooon (shape)d
Normal 000oo0o0ooo0ooDOO (shapeybOOOODO

gogobooboooooobobooobbooboobboobon

D00000o0oD000000Oshape 00000 VertexdNormal O O O O OPositionO
AngleOScalel namOO 000000 nas000000000000000O0O0O0O0O00O
UoooooooooooboooooobDOONIS_.MDATALD3OOOOOOOOOOO
O0000000 NIS_LMDATA4ONIS_MDATASOOOOO0O0O0O0O0O

ONJSS_MDATAOOOOODOOOOOOOO vodOOOOODODOOOOOOOODOO
oobooooooooooobood

#define NJD_MTYPE_POS_O (1<<0) /* NJS_MKEY_FO O O */
#define NJD_MTYPE_ANG_1 (1<<1) /* NJS_MKEY_AO O O */
#define NJD_MTYPE_SCL_2 (1<<2) /* NJS_MKEY_FUO O O */
#define NJD_MTYPE_VEC_3 (1<<3) /* NJS_MKEY_FO O O */
#define NJD_MTYPE_VERT_4 (1<<4) /*NJS_MKEY_PO 0O O */
#define NJD_MTYPE_NORM_5 (1<<5) /*NJS_MKEY_PO O O */

Odefine0000000000000000000000000O0O0O0000000O0OO
000000 typeOOOOOOODO

U 0O OposUangl O O
type = NJD_MTYPE_P0OS_O | NJD_MTYPE_ANG_1;
mdatal[] = {pos, ang, ...}

oboboOo0oDO00b0Owpe OO 200000000000

#define NJD_MTYPE_LINER 0x0000
#define NJD_MTYPE_SPLINE 0x0040
#define NJD_MTYPE_USER 0x0080
#define NJD_MTYPE_MASK 0x00c0
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ONJD_MTYPE_LINEROOOOOODOO

ONJD_MTYPE_SPLINEOOOODOOOODOOO

ONJD_MTYPE_USEROOOOOOOOO0OOOOOOOOOOODO

00000 pos,ang 00 angUOO00OO0O00O0O0O0O0OO0ONIS_.MDATA2000000O0
oooooooboopesOONULLOOOOOOOOOOOOODOOODOOO

type = NJD_MTYPE_P0S_O | NJD_MTYPE_ANG_1;
NJS_MDATA2 mdatal] = {
{*posl, *angl},
{NULL, *ang2},
{NULL, *ang3},
R S

obo0O000ang2, ang3000000000DO0O00OO0OOCOOOOOOOO
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4.7

132

Jodgoood

gogooooobbooobboooiobbooobbooboboobbboooboo
googo

D0000O00000 NIS_.CACTIONOOOOO0no

goood

000 (POS)

000 (VEC)OOOOOODO (TARGET)
0000 (ROLL)

000 (ANGLE)

04000000000000 NJSCMTYPE_1O00O NJS_MTYPE_4OODOOOOO

#define NJD_MTYPE_POS_O (1<<0) /* NJS_MKEY_FO O O */
#define NJD_MTYPE_VEC_3 (1<<3) /* NJS_MKEY_FUO O O */
#define NJD_MTYPE_TARGET_3 (1<<86) /* NJS_MKEY_FO O O */
#define NJD_MTYPE_ROLL_6 (1<<7) /* NJS_MKEY_A10 O O */
#define NJD_MTYPE_ANGLE_7 (1<<8) /* NJS_MKEY_A10 O O */

VecOOOOODOTargetOOOOOOOOODODOOOOOOOOO
NJD_MTYPE_VEC_30 NJD_MTYPE_TARGET_ 3000 300000000000

cooooooo

oo0ooooo@ooooooooooooo)boon
type=NJD_MTYPE_POS_0INJD_MTYPE_VEC_3INJD_MTYPE_ROLL_6|
NJD_MTYPE_ANGLE_7,

goboooobogo(@oooooboooboooboooooobboooboboooon)oooD
type=NJD_MTYPE_POS_0INJD_MTYPE_TERGET_3INJD_MTYPE_ROLL_6|
NJD_MTYPE_ANGLE_7,

oooooo0oDinp_fnd00 200000000000000000O0O00O0O00O0O0OG0OO
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4.8 0O0OOOOOOO

gogooooobbooobboooiobbooobbooboboobbboooboo
googo

D00000000 NJS_LACTIONOOOODOOO
gboboooboooooboboooobobboobobbooobobooboboboo

gooboogo

000 (POS)

000 (POINT)

00 (RGB)

00000 (INTENSITY)

0400000000
0000000000000 (NearRange)D OO OOO (FarRange)U O OO OODOO
ooo

goboodood

000 (POS)

000 (VEC)ODODOOOOO (TARGET)
00 (RGB)

00000 (INTENSITY)

400000000

0000000000000004000000000 (nea)0000000 (far)00 0
0000 (ang)00 00 (oang) 0000 D00000O000

00o00 (SPOT)

gobooboobooobosobboobobo
oo00000o0b0oO0000 NJS_.MDATA_100 NJS_.MDATA_400000000
OO0OO0D0OD0O0O NJS_MDATA_100 NJS_MDATA 50000000

#define NJD_MTYPE_POS_O (1<<0) /* NJS_MKEY_FO O O */
#define NJD_MTYPE_VEC_3 (1<<3) /* NJS_MKEY_FUO O O */
#define NJD_MTYPE_TARGET_3 (1<<86) /* NJS_MKEY_FO O O */
#define NJD_MTYPE_RGB_8 (1<<9) /* NJS_MKEY_UI320 0O O */
#define NJD_MTYPE_INTENSITY_O (1<<10) /* NJS_MKEY_F10 0O O */
#define NJD_MTYPE_SPOT_10 (1<<11) /* NJS_MKEY_SPOTO O O */
#define NJD_MTYPE_POINT_10 (1<<12) /* NJS_MKEY_F20 0O O */

VecOOOOODOTargetU OO OOOOOOODOOOOOOOOO
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NJD_MTYPE_VEC_30 NJD_MTYPE_TARGET_3000 30ONJD_MTYPE_SPOT_10
O NJD_MTYPE_POINT_10O00O0 10000000000000C000DOOODOOO

TypeOQoQonO

oooo
type=NJD_MTYPE_POS_0INJD_MTYPE_RGB_8|NJD_MTYPE_INTENSITY_9|
NJD_MTYPE_POINT_11 ;

o000 @ooooooooDooOoO0)bbn
type=NJD_MTYPE_POS_0INJD_MTYPE_VEC_3 INJD_MTYPE_RGB_8|
NJD_MTYPE_INTENSITY_9;

gooooobo (@Eoboooooooobooooooono)ooo
type=NJD_MTYPE_POS_0INJD_MTYPE_TERGET_3 INJD_MTYPE_RGB_8|
NJD_MTYPE_INTENSITY_9INJD_MTYPE_SPOT_10 ;
oooooobinp_fnO002000000000000000000O0C0O0O0O0O0OG0OO
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gooooobooboooo

0 if USE_LIGHT_ALIGN
O pragma USE_ALIGNDATA(LightName)
U endif

coooooooooboooosHOOOOoOoOoboOooboboOoooooobooOooobooOon
ood
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gbobodbdobi1iboboboboooobobouobbooborobobooboban
gobgoboboobboobobboobbooobobbooboobobooboobb
OO0O000O0ONinaOOOCOOO0OO00O0OOCOOO0OO0ODOOOOO0O0O0O0O0O000O0
gbobobooooooooboobobobobobobooobooboobogoooobooo
gbobooooooooboobobobooboooboobooooboobobobobooo
oboobooooboobooboboboooo

o o o o _,-|E|E|E|EIEIEIEIEIEIEIEIEI|

< -

NinjaD OO OO0ODOO0Op
(mamOO000)

ooooo oooooood

NinjaOOOO 3000000000000 00O0O0O0O000O0O0ODOOC0O0O0O000O0
coooocoooooooo

000 ATRRR) gooooooooooOoooOoOoOboOoOOoOOOOOOOoOOOOOOOOOon
ooooooo

000 B(TRTR) goooopooooooooooooooooooooo

000 C(TRS) gooooooooooooobooooobooboOobooboOoOobOooboo

goooooooooOooobooOooOooO0O0 (Coobooooo)ooooooDbooo
gboboooooboobgbooboboooooooooobobobobooooo

goboboboo AOBUODUODLDODODOOODODODODODODOLOOODODOD
goooobooobboooboobboboobooboobbbooboboobobooooo
gooooboooooobboobobooboobbooboobbuooboobbooboo
gobooooooboo Abobooobooboobobobobboobbooboboboon
gooooboobbuooboobboobooboooboobbooboobbooo
goboobooooboobooboobo

00000000 NnadOO0O00oooooooooooooooooooooooo
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52 NnjaUdUbObooogoooooon

<step 1> O00o0o0ooooon

<step 2> O0oooooOo0o00Onabd00O0O0O msOO0O0D0OOOOO0O0OmMrsOO
g ooooobobobobbobbobog
goododoooooboooooboooooboboboobbobbobbon
good

<step 3> goooooboobmsd oot namdoggogg
goooooboooobboooobbbboooobbobbooooobobood

gogboobboobooboobbooboi1oboobooobooboobboo
gobooboobbooboobbooboobooobooboobbooboobb
goboboboobboobooboobobooboobbi1obbooboobobonn
oboboboooooooooboooobobboboboboobobooboobooooooobogoo
coooobooboooooooboooobOOmmrsO0O0O0OO0O0ODOOOOOOODODOOOO
oooboooooooooboobonbg
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oot
HRERNRERERE

00ooo0oo0oooooooooo
goooooOoOoooOCocoO0ooooOOoOoObOOoOoOoDOOonog

6.1 UO0OOOoood

gobooooboobobuoobbobobobooobboobbo3oboobobooboboo
goooooog

@ (b) © (d)

@bOoooooooooooooooooooooooDn

ooobooooooOooOooooooooOoOoboOoooobO 100000 O0DO0oOooO@©oooo
coooooooooooooooooobooobooL)oooooo/oooboOoOoOoOO
cooooooooooooooOoooo0oOoOOoOoOOOOoOoOOoOoOooOoOoOoOooboOoon
ocooO00o0ooooooooooooooOooOooooooooO@Cooobooooooooon
cobobooooobooooooooboboooboooooobooooooooooooogoo
ocooooOoooooooooooo)o

goooooo

gobooooooooobocooboooboooooobooOooDoon

oobooobooz2000000000O0C000O0C00O0COO0O0O00O 20000000
cooboooooOooooboobooboboOooooOooooooboOoOooDO10b0b000b000n
cooooo30000o0200000b000000ebDOOOOOOOOOODOOO
cooobob400000000000000O0C0OO0OOO020000000000000
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gog

—
0ooooooq

4000

uobz2000000000000000O0 20000000000000000000O
cotooooooooooooboobooobboOoooOboOoOooOOoOoOooOboOoobOboOoOooDooOoon
coooooooooooooooocOooooOOoOoOooOoOoOoOobOOoOoooOobocOooooOoon
cooboooooboooobboboooooooooobocooobooOoooboboOooboOooooon

15

NN

14

gobooobilsoooboooooodooboboooooboobooooobo 201300000
oo3bdoboboooobooobooooboooooooooobooooooooooogon
oooooooool1oooooboodo2030b0oooooogoooooooooon
cooboooooooboboo200000000000000000 20000000
100000000000 000000bO00bO0DO0OO0ONODDOODODODODODOobOOobDOOD
ooooooooboboooboooooooooooog

000000000 3000000000)+ (N-1)
04000014000000000000000000
3+(14-1)=16000 150000 160)

goboobooboooboobooboboobobooboobobooboobbi1000
gobodobboobobooboobboobbooboobboobbobboobo
gobi100booboboobooboboobbooboobbooboobbo11bn
cooobooooooooooobobooo3oboobooooi1bobo0oobooboooooooon
OO000D0 1/333333..%0000000000000000O0O0O0OO0OODOOODOOO
oooboooooooo

©

Dreamcast.



6.2 UOOOOOOooooood

goboooobooobboobboooboobbooboobboobbooboboo
oboboooooboobo200b00o00ooo

ooo@oooo) ooo(@ooo)

goboobooobboobooobooboooboobboobboooboobboo
goboopobooboooboobbooboobbobooboobboobooobon
gobooboobbuooboobbooboobooobooboobobooboobob
gbooboobobooboboobobobobooboboobobooboboobo
goboooboboobobooboobbooboobbooboobbooboobbonn
oo0ooodooO(@EoooOdooboooo)boooooogoo

oobooO0oob01o00000o0Obo0o0ob2000000000000D0C000OO0OO
cobooooboooobooooooooOooooOooOoOobboOoOoboOoOoOoooOoboOoOoDbOboOoO

oo oo oo oo oo oo oo
1 3 5 7 9 11 13 15
[0} 2 4 6 8 10 12 14
oo oo oo oo oo oo oo

0O 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

<« 0oo1(@oo)
<«—— 0oo2@oo)
L <«— Q0o3(@oon)
<«—— 0004 (@oo)

NinjaOOOOOOOOOOOoOoDoOOOoOoOoooooooooooooooooooo
goboooboboooobooobooboobbuoobbooboobboobbooob
goboobooooboooog

0x800 |16 0O 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

ooolooo 0Doooo
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6.3 U0O00OOOOOooood

04000000000DO000DO00ODO0OO0OODOODOOD 3ODObObODOobODOobO
gooooobooboooboobbooboobboobbooobooboboboooo
gbobobobuoboooobooooooboobodbuvwwvoboooooboboboban
gobooboobbuooboobbooboobobooboobboobooboboob
gobooboobo

6.4 UOUOOOOOOOOOOOO

oooooooo (@ooooooooo)ooobo 2000000000000
goooooboocoooooobooon
oooooooboooo

6.5 0HOUOOOOO

gogbogoobooboobobooboobobobbuoobooobooboobboo

gooood

gooooo goooo gpooooooo

oo
(0] XyZNnxXnynzuv ... 0,123, ..
1 Xyznxnynzuv ... goooooOOooDooooooooooOono
2 Xyznxnynzuyv ...
3 XyZNXnynzuv ...

oodd

gooooooobooooobooooOoOoOOoOOOOOCOOCOOOObObOObOOOOOOo
goboooooooooobooooboooboooooog

gooooobooooboooooooooboooooOoobboooboooooooooo
gobooooooooooogog

goboo0Oo0ooooooobocOooooobOoOooOo cpubOObOoOOOOOOOOOO
(Dooobobooooooooooooooooooooooooooooon)o
NinjaOOOOOODOODOOOOOOOOOOOODDOOO
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6.5.2 gogoooog

gobooooooobooocobobooooobooooboOoo

oooooDanoo 0oooo1

XyZNX Ny NZUuv ...

XyZnXnynzuv ...

XyZNX Ny NZuv ...

XyZnXnynzuv ...

gooooz
goooo2000
XyzZnxnynzuv ...
XyZnXnynzuv ...
g0000Dbad000OO0DDO102000000000
XyZ X NY NZ UV ... 000000000000000000000000
goo0o0oDoo0o0ooOoooo0oobooooboooz2d
(CbadOOoO)oooooooooo
XyZnNXnynzuv ...

gobooobooooooooboooobooooooooooooooboOoooooo
coboooooooobooooooboOobooOoOoobooOoOoooOoOooooooooooooo
coboooboobodoooooooooboooobooooboobooooobolbboobboOobooboOoooOoo
ooooob 111000 @b 40 (@O)o00o0o0oooOb0b0O0O00oooOoDoo0O0non
103000 (@O 20250 (00O)000000000DOO0OO0O0O0O0O0O0OOO0OOO00O
ocooooooooO (@oooooooooo)yboooooOoOOOOO0O0O0b0O0O0000
cooboooboooooooooooooooooboooobooooooooooboogn
ooobooooooooooooboboooboooooooOooooooDboOoooDoOoo
oobooooobooboOobo3poboooboooooboooo40b0oobOoooonoonono
ooooodoobooo400000000000

gogbobobobooooooboboobobobobobooon
gooboobuooboboobooboboboooobooo
goobodoboooooboobbooobuooboobbuooboobbooobo

oooooooooobo @oooooooo)ypooooooooobooooobooooon
goboooooooooocooboo

gooooboobobobooooob
gogboobobosapooooooooobobooooobb
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6.6 UUOOOOO0OO0OOOO0O0O

gooooobooobbooboooboobboobooboboobbobobboo
goboobbooobooboobobo
000000 @oooooooooooooooooooo)boooooooobooooo
gogbogpooboobooobon
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7.1

7.1.1

Joootd

0o00ogooo njSetview)ODOOOOODOOODODODOOOOODOOOOODDOODOOOO
gboobobo20bo0boboooogo

njlnitvView() O OO0 4dOoO

gobooboon

goooocoon
ooooocooo
ooooocooo

pX, py, pz) = (0,00)
VX, vy, vz) = (0,0,-1)
rolU000 zOOOOOOO)o0O

—

(
ooooooo (apx, apy, apz) = (0,0,0)
gooooooo (avx, avy, avz) = (0,0,-1)
ooooooo (@rollD0 00 ZzOODOOOOO)O0O

oboooooo =0ob0obooooao

oooooooo

vViEw D Uooogoogooooooooood

gobooooooooooooo

goooooboobood
U px, py, pz

O vx, vy, vz

O roll
goddoooooooogo
U px, py, pz

U vx, vy, vz

O roll
OO00D0O0O00D0000DO Ovoid njSetBaseView(NJS_VIEW xv) OO0 0O
googo

U apx, apy, apz

U avx, avy, avz

O aroll
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goboobooobooboboobo
gboboooobgoboobboobooo

m gooooboooooboooboooOobobooooDoo

/7.2 0OUO0O0OO0OO0OMMO

0000 njRelative() O O njxAbsolute() 0 0 0 njSetView() 00D O0O00000000
oooooo0O

oo
oooooooon

0
0
while(1){
njSetView();

O<-====————- 0O O Onj*Relative() / nj*Absolute()0 00 OO OO OO O

00000000000 000 nj*Relative()000 00 nj+Absolute() 0 0 O njSetView() O
000000000000
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O Viewddooooog

njMultiViewMatrix

M g O

njRotateViewX
njRotateViewY
njRotateViewZ
njRotateViewXYZ
njTranslateView

OOOOO0 maIn

njTranslateViewV
njunitViewMatrix

000 800UId0dU0OO NinaOOOOOOOOOOODOOoOooooood

gogbooobooboobbooboobobbboobooobbooboobboo
goboobogooobd

gooooobooboobboobooobooboobboobo

ooono 10

njSetView() 0000000000

gooo 20

00000000000 njClearMatrix)OOOOOOODO

oot aiao0oo

OViewOOOVIEWOOOOOOOOONIS_MATRIX mOOOOOOOOOOOO
0 View O O

Float  px,py,pz; // 00o0o0o0ooo

Float VX,Vy,VZ; // 000000000 ODD0ODO0OOg o
Angle  roll; // 000000zO0OOOOOOO
Float  apx,apy,apz; // 0o00o0ooao

Float avx,avy,avz; // 00000000 oooo o
Angle  aroll; // 00000zOoOOOOOaO

O0000000000 0000 ONJS_MATRIX m O njSetview) D OO0 O0Odoooo
good

OO0O00OnjSetview() O OOOOOODODOOD ViewOOOoooo vVIEWOOOOOGOO
0000000 njSetview) O OOOoOoooooooooooooo

good 10000

VIEwOOOoOoooooooooooooooooooooogoo

0000000 njSetview) O ODODOODOOOOOOOOO0OOODOO0ODOO njSetView()
ooooodviEewtoooooooodooooooodooooooood

ooo0O0 ViewOODOOOOOOOOO MATRIXOO OnjClearMatrix()OOOOOO
ooooooooooo
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7.3.3 gobogoooooboobbbbooogod

NJS_VIEW _view_;

njInitView(&_view_);

njSetView(&_view_) ;

njTranslateView(&_view_, 0.f, 0.f, 1000.f); // etc
njClearMatrix();

D000 ViewDOOooooO 1

NJS_VIEW _view_;

njInitView(&_view_);

njTranslateView(&_view_, 0.f, 0.f, 1000.f); // etc
njSetView(&_view_);

njClearMatrix();

njSetview() O OOODOO VIEWOOOOOOOOOOoOOOOoOOoOOOOVIEWDDOODO
gobooboooobooboon

o000 Viewddoooono 2

NJS_VIEW _view_;

njInitView(&_view_);
njSetView(&_view_);
njTranslateView(&_view_, 0.f, 0.f, 1000.f); // etc

njTranslatevView() O OO OODOOOO0OO0OO0O00O0O0O00O000O0C0OO0O000O0OO VIEW
goboobbooboobbooobon

/* VIEW 000 =%/
typedef struct {

Float  px,py,pz; // 000000o0o
Float VX,Vy,VZ; // 000000000 0oo0oog O
Angle roll; // 000000zZOoOOoOoOoOooao
Float  apx,apy,apz; // 0000oo0ao
Float avx,avy,avz; // 00000000 oOooo0od
Angle aroll; // 00000zOOOOOoOOoo
NJS_MATRIX m; // 000O0o0oooao

} NJS_VIEW;

148 @

Dreamcast.



8.1 LIGHTOOOOO

OOO0000 NJIS_LIGHT  xptr

Int Isrc
goo OOO0O0OC Isrce0D0O0DODOD pro00nDOCOO0OOO
gooog RN
goo HRN

void njDeleteLight(NJS_LIGHTx)

000000 NJIS_LIGHT  xptr

oog ooobooooboptr0OCOO0O0COO
oooo od
oog od

void njLightOff(NJIS_LIGHTx)

OOO0O0O00 NJS_LIGHT  *ptr

goo gbooboobodgptrobotooogn
oood oo
ooo oooo oko

void njLightON(NJS_LIGHT%)

OO0OO0OO00 NJIS_LIGHT  *ptr

goo gboooobtdprdboboboooood
gooog RN
goo oooo oko

void njMultiLightMatrix(NJS_LIGHT*, NJS_MATRIXx)

000000 NJIS_LIGHT  «ptr

NJS_MATRIXsm
goo njCreateLight 0 0 00 0000000000000 mOOOOOO
gooog HRN
goo U0mbOooboobooobooboboooobog
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void njSetLight(NJS_LIGHTx%)

OO0OO0OO00 NJIS_LIGHT  *ptr

goo goboboboobboobuodb prrodboobbooo
gooo oo
goo oo

void njSetLightAlpha(NJS_LIGHT*, Float)

000000 NJIS_LIGHT  «ptr

Float alpha
ggd njCreateLight 0 0 000000000000 0000O00O00O00O0OO
agood gd
ggd goodoogd

void njSetLightAngle(NJS_LIGHTx*, NJS_Angle, NJS_Angle)

OOO0OO0OOO NJIS_LIGHT  xptr
NJS_Angle  iang
NJS_Angle  oang

goo njCreateLight 0 0 00 0000000000000 O0O0O0O0O0OOO
good HRN
goo goboooboobboomood

void njSetLightColor(NJS_LIGHT%, Float, Float, Float)

000000 NJIS_LIGHT  xptr

Float red

Float green

Float blue
agod njCreateLight 0 0 00000000000 RGBOODOOODOOO
agoog og
agogd gd

void njSetLightDirection(NJS_LIGHT*, Float, Float, Float)

000000 NJIS_LIGHT  xptr

Float dx

Float dy

Float dz
aod njCreateLight DD 000000 DOOO0O0ODOOOODOOOODOOOO
agoog gd
agod Joooooobooobobobbmooo
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void njSetLightintensity(NJS_LIGHTx, Float, Float, Float)

OO0OO0OO00 NJIS_LIGHT  *ptr

Float spc

Float dif

Float amb
ooo njCreateLight 00 00000000 O0O0ODOOOODOOOODOOOO
gooog RN
agoo oo

void njSetLightLocation(NJS_LIGHTx, Float, Float, Float)

OOOO0OO00 NJIS_LIGHT  *ptr

Float pXx

Float py

Float pz
ggad njCreateLight 00 00000000 O00ODOOOO0ODOOOOOOOO
gooog RN
agoo oobooboobobooboowoog

void njSetLightRange(NJS_LIGHTx, Float, Float)

OO0OO0OO00 NJIS_LIGHT  *ptr

Float nrang

Float frang
ggad njCreateLight 00 0000000 O0DOOOODOOOOOOOOOO
good gd
ggad ooooooobboobooboomoog

void njSetUserLight(NJS_LIGHTx*, NJF_LIGHT_FUNCx)

000000 NJIS_LIGHT  «ptr
NJF_LIGHT_FUNC func

goo OO0 ptr 000000000000 funcOOOODOODO
gooog ug
goo oo

void njUnitLightMatrix(NJS_LIGHTx)

000000 NJIS_LIGHT  «ptr

goo njCreateLight DD 00000000000 DOOODOOOODOOOOO
good HRN
goo RN
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void njTranslateLightV(NJS_LIGHT%, NJS_VECTORx)

goooogo

goo

oooo
ood

NJS_LIGHT  «ptr

NJS_VECOTR *vctr
njCreateLight 00 00000000000 DOCOOOOO vetrOODOOO
oog

oo

oo

void njTranslateLight(NJS_LIGHTx, Float, Float, Float)

goooogo

goo

oooo
ood

NJS_LIGHT  «ptr

Float tx
Float ty
Float tz

njCreateLight 00 00000000 OO0ODDOD tx ty, zOOODOOOO
uogo

oo

RN

void njRotateLightX(NJS_LIGHT+, NJS_Angle)

goooogo

goo
gooo
goo

NJS_LIGHT  «ptr

NJS_Angle ang

njCreateLight 0000000000000 0O0 XOOOO ang0OOOOO
ug

ug

void njRotateLightXYZ(NJS_LIGHTx*, NJS_Angle, NJS_Angle, NJS_Angle)

goooogo

goo
gooog
goo

NJS_LIGHT  «ptr

NJS_Angle  xang

NJS_Angle  yang

NJS_Angle  zang

njCreateLight 0 0 0000000000000 XyzOoOOooooooO
ug

ug

void njRotateLightY(NJS_LIGHTx*, NJS_Angle)

gooogo

goo
good
goo

NJS_LIGHT  «ptr

NJS_Angle ang

njCreateLight 0000000000000 0O0 YOOOO ang0OOoonO
ug

ug
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void njRotateLightZ(NJS_LIGHTx*, NJS_Angle)

OOO0000 NJIS_LIGHT «ptr
NJS_Angle  ang

goo njCreateLight 0000000000 OCODOO0ODO zZODOOO ang OO
ogo

ooogd oo

oono oo

NJS_LIGHT « 10000000

#define NJM_LIGHT_INIT_VECTOR(1) l->vctr 0 00D0D00DO0O0OOOO O
#define NJM_LIGHT_INIT_POINT(1) 1->pnt 0000000000000 O
#define NJM_LIGHT_MATRIX (1) 1->mtrx 00000000
#define NJM_LIGHT_VECTOR(1) (1->1tcal).lvetr0 0O O00O0ODOO0O0O O
#define NJM_LIGHT_POINT(1) (1->1tcal).lpnt 0 DO00OO0OO00OO O
#define NJM_LIGHT_AMB(1) (1->1tcal).amb 0 00000 O
#define NJM_LIGHT_DIF (1) (1->1tcal).dif 0 00000000 O
#define NJM_LIGHT_SPC(1) (1->1tcal).spc 0 DO0OOO0O0O0O O
#define NJM_LIGHT_EXP(1) (1->ltcal).exp 0 00 U000 OODO0O0OO0 O
#define NJM_LIGHT_COLOR(1) (1->attr).argb 0 00000 O

gobooooboboboooboboboboobbobobuoobbooobooboobboo
gogboooobooboboooobuooo2b000boooboobboobboobobb
OO0 njCreateLight 00 0000000000000 OOOOOOOOOOOOOOOOO
000000000000 00000OnjSetLight. 0000000000000 O00OOO
Oo00O0000ooooooooogdnjSetlight00o0ooOOo0OO000oO0oOoOoOoOoOnQ
gobooboboobooobobooooobooobbooooobboobooobon
goboobbooboooon

gobooboboooobobobbooboobooboobobobobbobbooboobo
00000000000 000000 njLightOff 0000000000000 O njLightoffO
njLighton0 00000000 O0ODOOOO0OOOOOOOOOODOOd
gbobooooobooooobobobobooobobooooooooobood

010000 rioooooooo,rekooooogoooocoooooooooooooooon

#include <ninja.h>

// 000000oooao

NJS_LIGHT 1t1, 1t2;

// 0000000000

/0000000000000 O/

njCreateLight (&1t1, NJD_SPOT_LIGHT);
njSetLightAngle(&1tl, DegToAngle(30.f), DegToAngle(60.£f));
njSetLightRange(&1ltl, 1000.f, 1500.f);
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njSetLightLocation(&1tl, 0.f, 10.f, 15.f);
njSetLightDirection(&ltl, 0.f, 1.f, 0.f);
njSetLightColor(&ltl, 1.£f, 0.f, 0.f);

njCreatelLight (&1t2, NJD_LAMBERTIAN_POINT);
/0000000000000 O/

njSetLightColor(&1t2, 0.5f, 0.5f, 0.5f);

njSetLightIntensity(&1t2, 0.f, 1.f, 1.f); // 000000 ODODOO 1.f,
1.f, 1.f000 O

njSetLightRange(&1t2, 100.f, 1500.f);

// 000000000000 0O0O O
while(-1)

/¥ 00 01t1, 1120 0000000000 O %/
njDrawModel(...);

/x 00 01t20 0000 O %/
njLight0ff (1t2);

/* 0001000 ooooooogo o/
njDrawModel(...);

/* 000120000000 O */
njLightOn(1t2);

020000000000 10000000000 00000000 KB3ODOOODOOOO
gooog

/x 00 01t1000000000 0 %/
njSetLightColor(&ltl, 0.f, 1.f, 1.f);

/* 0000000000000 0 %/
njCreateLight (&1t3,NJD _ DIRECTIONAL_LIGHT);

/ 0000000000000 0O %/
njSetLightDirection(&1t3, 1.f, 0.f, 0.f);
njSetLightIntensity(&1t3, 0.f, 1.f, 1.f);

> ’

// 000000000000 O
while(-1)

/¥ 00 01t1, 1t2, 1t30 0000000000 O %/
njDrawModel(...);
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O30000 rtoooooooooobooooo

/000000000000 MO 000000 ooooooo o

void

userfunc (NJS_ARGB* argb, NJS_POINT3* pnt, NJS_VECTOR* nml, NJS_LIGHT_PTR
light)

// 000000000000 ooooooo o
deg = - nml->x * NJM_LIGHT_VECTOR(light). x
- nml->y * NJM_LIGHT_VECTOR(1light).y
- nml->z * NJM_LIGHT_VECTOR(light).z;

NJM_LIGHT_DIF (light).a;
NJM_LIGHT_DIF (light).r;
NJM_LIGHT_DIF (light).g;
NJM_LIGHT_DIF(1light).b;

argb->a = deg
argb->r = deg
argb->g = deg
argb->b = deg

* ¥ X ¥

}

(/00000000000 0000 od

njCreateLight (&lt, NJD_USER_LIGHT);

/00 01t000000 0userfuncO O 0O %/
njSetUserLight (&lt, userfunc);

/0 001t0000000=%/
njSetLightColor(&lt, 0.f, 1.f, 1.£);

// 00000000000 D0D0O0O g
while(-1)

/¥ 00 01t0 0000000000 0 %/
DrawModel(...);
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8.1.3 LIGHT OOOOOO

goboboooooooooocooooOoooboboOooboOooooooOoooOooOoooOoOoon

ooooooooooooboon

Softimage O Ninja [NJS_MATERIALO O O] [NJS_LIGHT_ATTRO O O]
[ specular ] argb or rgb intensity_spec

[ diffuse ] argb or rgb intensity_diff

[ ambient ] (argb or rgb :pending) intensity_amb

[ exponent ] exp oo

specularD 000000 Softmage 00000 RGBOOOOOODODOOMD100DO0O
diffuse0 000 OSoftmage 00000 RGBOOODOOOODOOO1O00O0O
ambientd O 00O Softmage D0 000 RGBOODOOOOOOOMO10000O
exponentD OO0 O O0O0OO0DOODOSoftmaged 000 003000000
gHSsvOOooooooobooboooobooo

O NJIS_LiGHTOOODOOOOOo

struct {
BOOL stat; O o0oooooooooooooo o
NJS_POINT3 pnt; Ooooooo o
NJS_VECTOR vetr; J0oooDoooooooo o
NJS_MATRIX mtrx; Oooooooog o
NJS_LIGHT_ATTR attr; O0o0ooooooooo o
NJS_LIGHT_CAL ltcal; 0ooooooooo o
} NJS_ LIGHT;
<stat>
#define NJD_LIGHT_ON ogooooooood
#define NJD_LIGHT_OFF 0O0O0OO0O0OO0OO0OO0O0O
0 NJS_LIGHT_ATTROOOOOO0OO
NJS_LIGHT_CAL ltcal, D D OOO0DOOODOOO
struct {
Int 1lsrc; 0Oodoooo o
Float ispc; O o00oooooooooooobodrd
Float idif; O0oDooooooboboobotO
Float iamb; 0 oDooDoooobodoobo1d
Float nrang; O 0ooooboboooobooooboooono o
Float frang; O 0oo0oooooboooooooooobobooo o
voidx* func; O0oooDoooobobooo o
Angle iang; J0oooDo0ooo0ooDbOooDOooDoooDOoDoOooD o
Angle oang; O 0ooooooboboboooobooobobobbooo o
NJS_ARGB argb; O ooo d
} NJS_ LIGHT_ATTR
<lIsrc>
ogoooon
#define NJD_SPOT_LIGHT oooooon
#define NJD_DIR_LIGHT oooo
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#define NJD_POINT_LIGHT ooo

#define NJD_AMBIENT ooooog
#define NJD_SPEC_DIR ooooooooDo
#define NJD_SPEC_POINT oooooooo
#define NJD_LAMBERTIAN_DIR ooooogoooo
#define NJD_LAMBERTIAN_POINT oooooogo
#define NJD_PHONG_DIR ooooooo
#define NJD_PHONG_POINT oooood
#define NJD_USER_LIGHT ooooooooo
#define NJD_BLOCK_LIGHT ooooooo

O

<ispc, idif, iamb>

gobooobooooboobooonom

SPECULAR(R,G,B) x ispc + DIFFUSE(R,G,B) x idif + AMBIENT(R,G,B) x iamb
gobooboooooobobooobon

<near, far>

NJD_POINT_LIGHTO OO0 M NJD_SPOT_LIGHTO D OOOOOOO
gobooobobooboobooom

nrang 0000000000oooDOOooDOobooooO:ar

frang 0000000000000 0D00D00OD0O 65535.f

<iang, oang>
NJD_SPOT_LIGHTO OO ODODODODOOO0DO0O0000ooooooooo oo o

iang oooooooboooooooooboOonon(DEG)1Of
oang goooo0oo0ooooooooooggU (DEG)30f
(0:0000000) @:000)

oo

oang iang

near

far
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U NJS_LIGHT_CALUOUOOOOOOO

struct

{
Float ratten; 0 0opoDooooogoooooo o
Float ipd; 0 0oooooooooooo o
Float nrr; U 0obo0o0o0000 00 Onrang * nrang U
Float frr; O o0ooo0ooo0o00 00 Ofrang * frang O
Float cosi; 000000000 00 Ocos * cos U
Float cose; 0 0O00ooOoO0OD0O0 0d Ocos * cos U
Float idev; Joopoooooo oo o
Float odev; O oooooooo oo O
Float rate; 0 00ooooo0oD Doooooooo o
Float intns; O ooooo ooboi10O
Int exp; gooooooo o
Int reserve; Oooooood
NJS_POINT3 lpnt; Ooooooo o
NJS_VECTOR lvctr; Oooooooooog o
NJS_VECTOR Imvctr; 0 0oooooooooooDooooDooooo o
NJS_ARGB atten; U intns * argd] OO0 OO
NJS_ARGB amb; [0 iamb*atten O
NJS_ARGB dif; 0 idif*atten O
NJS_ARGB spc; 0 ispc*atten O

} NJS_LIGHT_CAL;

<exp>
0000000000 material 0000000 O0O0O
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0.1 UO0OOUOUOOOOUOOO0OON

goooocooooooao

000 cellO

goboboooooooooocoooboooooo
NINJAOO 8010240 000000000000
Uobooobooo NOD_CELL_NUM_MAXOOOOOOO

0000 mapQO

gbdoboboboooobbobdobdbotod NNDLMAP_MAX O OOOOOO

ooo
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0.2 [HUOOUOOOOMIMIOMOO

gobooooooooooooooooooodooboooooooooogooogn
ooooooooodgoo

921 gobbobouogoggooo

0000000000000000000000000000
()000000000000000000000000000000000000000 x
000yO00D000O0 bxbydDOOO

goooooooo
ooo oooooo

f

ooooooo

QUOO0O00000O00 bxbyOODOOOOODO-bx-byOOOOOOO

()6
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UoboO0OU0oooO000oU00UObDexeyDOOOOOODODOODOOOO

x' _[z—bz—cz
Y y—by —cy

(cx.cy)

@oooooooooooDoooOoOOmOOO0OoODO

x' T —br —cy
=m
y y—by—cy
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GyooooooooooooooooboDoOon

i T —br —cx cx
=m J’-
Y y—by—cy cy

@ oO0ODDspxspyO OO0 sxsyOoooooo

A e Y G B o T R
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OO0 pxpy 000D OO0

o))

cT spx
cy spy
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0.3 0O0OOUoooo

g boooboboboLooLooUoUUoUOo g
gog

9.3.1 gooooougn

goobOoooboobOO0ooooooooo0ooboo0oob0ooo1oDoboOoooo exsd
16x160 32x320 64x64 0 128x128 256x256 1 512x512[0 1024x1024 0 0 0 0 O O

O0256x256 000000 128x1280 00000 4000

256

128

128

2. 00000 pvrRUOOOODOOO

oobooooobOoooobopvROODOOOODOOOOO

.gbuggoogbooondg

gbooooodoboooooooooboOobooOooobOoOooOoobooOobOobOooOooboOoooan
ooooooobobooobooobooooood

4.00000000

10 |11 |14 |15 | 19

goodg

testOpvrO OO0 01,23
testlpvrO OO0 456,7
test2pvr0 000 891011
test3pvr0 000 12,13,14,15
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test4pvr 0000 161718190 0000000000

testOpvr0 00000000 DOOOO0ODOOOODOOOOOOOOODOOOO

testOpvrD 0O testdpvr0 40000000000000000O0OOOONIM_MAPUO
gbobooobobobodbONM_MAPUOUONM_MAPO OOOOOOOOOOOOOUOO
gobovoooboooobo

oooooogonnnd NOM_MAPO 000010 NJM_MAPO 012800000000

Uint32 map[4] [6] ={
{NJM_MAP(0,0,0),
NJM_MAP(1,128,0),

NJM_MAP(1,128,128), NJM_MAP(4,128,0)},
{NJM_MAP(2,0,0),
NJM_MAP(3,128,0),

0
00000000000D0O0O0
9
NJM_MAP(0,128,0), NJM_MAP(1,0,0), :
NJM_MAP(4,0,0)}, u
{NJM_MAP(0,0,128), NJM_MAP(0,128,128), NJM_MAP(1,0,128), .
0
NJM_MAP(2,128,0), NJM_MAP(3,0,0), g
NJM_MAP(4,0,128)}, 0
{NJM_MAP(2,0,128), NJM_MAP(2,128,128), NJM_MAP(3,0,128), 0

}’

gooo

NJM_MAP(3,128,128), NJM_MAP(4,128,128)}

5.0000000000000

gobooooboobbooboobobon

celps
mapw
maph
sw

sh

list
map

pX,py
bx,by
pr

sflag
SX,Sy
SpX,spy
mflag
cx,cy

m
colmode
colmix
clip[2]
attr
sclc

gooooobooboob 8u1024b0b00O0b0OOOOOODODOOO
gooocooooooooooopooboooao
gooooooooooooooooboooao
goooooooooooooooooooooo
goooooooooooooooooooooo
oooooooooooooooooOoOoboOoooo

000000000000000000000000map[maph][mapw] 000000
0000000000000000000000

goboooooobooobooooboooo
gobobooobobooobooooono
goboooobobooobboooboooobo
ooooooOooooOooOoNoFFOOOOonoonoo
xOoOOyboooooooooooooo
ooooooboooooooo
gooooooooooooOoOOoOoOOOOoONOFFOOOOOOOO
oobooooooooooo

gooooobboooboboooo

ooooooooooooo

oooooooooooao
gooooooooooooooooooooooo
oooocooooooao
oboooobObooobOooooboooOoboOoOoooOooooooooo
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e.0budbooboogod

gobbodoobooooooooooooooooodooboooooooooooogn
ooooom

gogoboooboooobbooboooon

njInitTexture(&texmemlist,5);
njLoadTexture (&texlist);

gooboooobobobobos000mm

scl.celps = 128;
00
go0o0oobD0oooooooooooobooooon

njDrawScroll(&scl);
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0O NJD_COLOR_MODE_FLAT_TEXTURE

goboooooooobbooooooooRreBsesOOOoooooooooooooaon
gooo

0O NJD_COLOR_MODE_FLAT_TEXTURE_TRANS

U0doooooooo 10000000 ARGB1555 00 ARGB444400 0000000
ggo
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Ob5 [OUOOUbdbmobmobood

OO0O00OONnjaOO0O0O0Qoooooooooooooooooooooooogoo
gooog

951 gooooougn

2Qb000000000000

oo
#include <Ninja.h>
void njDrawsScroll( xscl )
NJS_SCROLL =xscl

ooooao
xscl00000000000000

ooo
od

EEN
gbobobobo22bbooboobobobooo

EEN
gogboooobooboooboboobooobobbooooboobboobooobo
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gooogoougd

typedef struct {

Uint16
Uint16
Uint16
NJS_TEXLIST
Uint16
Float

Float

Float
Sint16
Float

Float
Sint16
Float
NJS_SCLMTRX
Uint16
Uint16
NJS_POINT2
NJS_SCLATTR
NJS_COLOR

}NJS_SCROLL;

gooooougn

celps;
mapw,maph;
sw,sh;
list;
*map;
PX,Py;
bx, by
pr;
sflag;
SX,SY;
SpPX, SpYy;
mflag;
CX,CYy;
m;
colmode;
colmix;
clip[2]
attr;
sclc;

#define
#define
#define
#define

NJD_CELL_NUM_MAX
NJD_MAP_W_MAX
NJD_MAP_H_MAX
NJD_MAP_MAX

O00000 colormodel

/* 000000oooo

/* 0DO0O0oo

/* 000000000000

/*» 000000000 O00O0o00O0

/* DO0o0o0oooooooo

/* 0000000000000

/*» 0000000000000 00

/* 0000000

/* 00000 O ONOOFF O

/* 0000

/* 0000

/* 00000 O ONOOFF O

/ 000000

/* 00000000

/* 0O0o0oo0o

/* 000000 0000000000 0

/* 000000 0000000000 0o

/* 0000000

/* ITED O O
OxFFFF  /* the maximum of cell’s number
OxFF /* the maximum of map’s width
OxFF /* the muximum of map’s height

(NJD_MAP_W_MAX*NJD_MAP_H_MAX)

#define NJD_COLOR_MODE_PACKED_TEXTURE 33
#define NJD_COLOR_MODE_PACKED_TEXTURE_TRANS 41

gobotuobogbobogobon

*/
x/
*/

typedef
voidx*

struct{

NJS_TEXSURFACE

texaddr;
texsurface;

/* texture memory address cache

©
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} NJS_TEXINFO;

NIS_TEXNAME OO0

typedef struct{

void *filename; /* UOD OO OOO0OOONIJS_TEXINFOO O OODOOO =%/
Uint32 attr; /*x D0 0D0000O0o0ooaon */
Uint32 texaddr; / 000000000 ooooo */
INJS_TEXNAME;
NJIS_TEXLISTUOOO
typedef struct {
NJS_TEXNAME *textures; /* texture array *x/
Uint32 nbTexture; /* texture count */

} NJS_TEXLIST;

©
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10.1 0O0O0OO

NinaOOOOOODODOOOOOOoOoooogoooooo

10.1.12 0000

NinjaOOOOOOOOOO2b000000003DO0OO0OOOOOOCODOOO0OO0O0OO0
cbooooOooooooobooOooooobooooONINAOOOODOOOOOOOOOn
O 816,32,64,128,256,512,1024 0 0 000 000O0O00OOOOO

Ooooooooo o ? ]

gooooobo

oooooooooooobDbOo0ObO0o0o0ooooooobooooboDbODOO0O0ONInjad
goboogbbooboooboobboobooboboobbooboboooboboobon
gobooobobooboobbooboboboboobo

goboooon

goooooooooooo o1z, 00b0bobooooooboooooood

gooooobooboogoon

gobooobooboobooobooboboobon
gogbogoooboooboboobbooboobooobooboobbooboob

obooooooooobo

goboogooobooboobooboooobooboobobboooboobobbg

goooooaood

goooooobobooobbboooooobobboboobobbboooooboooooog
gobooooooobooboobobooboobboobboobboobboobobo

goooboooobooooobcvvoboooovoooooovuovooboooooooo
lgobooooooooooooboooobobooooboooboooooobb1OO0OO0ODbnO
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gooogo

ooboooooooooboboooboOooooo

gooogo

googbooobobobooobobooboooobobobobbobooboboboo
goboooboo

LODO level of detailOD OO OO O

oobooooooogoLrobooboooooooon

ooooooon

goooobobobobobobooboboooooobobooooooooboo
gooobbooooboboooooobobobobbbboooboobobooobbboooono
gbooobobooobooboboobooobooo

gogboooooboog

0o00ooooooooooooooooooooO0ONina00ODOOo0o0ooooo
gog

gboooboboogo

gbo0o0o0o0o0obO0oooooooooDoOoOoOONnad 0 0ooooooooooooo

goooooo

NinjaOOOOOOOOOODOOOOOOOOO0OO0OO0OOO0O0O0O0ODOOONInjadb0O0OODOO
ooooooodo TWIDDLED OO OTWIDDLEDOOOOOOOO0OO0OVQUOOVQUO
cooooobb4000bDO0OO000DbOO0400000000000O00O00008000000O
cobosoooooooooooooooboooboooooobooboboobooOooooon
cooooboboooboooooobooooo

gooogo

Ninjad STRIDEOOOOCOOOOOO0OOOOOOOOOODOOOOOODOOOO 320
OO0 3200992000
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10.2 00000

NinjaOOOOOO PYROOOOOODODOOOOOOOODOOOOOOOOOODODOO
goboooboogood

10.2.1 PVROUOOOOO

gooooo 0000 GBIX" 40000
0oooooooo
0000000000000 40000
000000o0ooo0oOd 40000

oooo 40000

PVRODOOOOO OO0OO"PVRT! 40000
ooo 0000000000000 40000
0000000000000 40000

ooooo 20000
ooooo 20000
ooobooo

PYVRODDDODOODOODDOOOOUODUOODUOOooooooooooooooobobobao

pgodddooooboooooooooboobobbboboobdooooooo

gL bbb obbbbbbbo0boUuUUUu g
O Ninja Ver00050043 00000

10.2.2 0000000

NinjaOOOOOOOOODoOOoOoOOoOOoOoOOO0OOO0O0oooooooooooooogoo
goboobooobooobo

TWIDDLEDUO TWIDDLED MIPMAP O OOOOO

TWIDDLEDOOODOOODO NinjaOOOOOOOOOOOO0OOO0O0O0O0O0O0O00000
coobooobooobooobooooooOooooOoboOoOobOboOoOobooOoOobooboOoooDooOon
ooooooooooooooOoboboOooooooooooooODOOO00OO0O0OTWIDDLED
ooooboooooocoooboooboboboooobooOoOoOoOooOOoOoOooOoboOoooDo
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128|130

AN

129|131

16 |18 48
17 |19
20
31 63
64 192

VQ,vVQ MIPMAP O OUOODOO (Vector Quantizaion:D OO0 O0OOO)

vQObooooooooooooooooooooooobooovQuoooooooo
ooo0ODO0O0O000000000000000000000 IndexOOOODOODODDOO

oooooooo

PALETTIZE4OPALETTIZE4 MIPMAP 0000000 OPALETTIZESD
PALETTIZEB MIPMAP UL DDUD

PALETTIZEDOOOOOO 4bppO 000 8bpp0 00O O0O0COOOOOCOOOOOO
gboboooooodb TwibbLEDODUOOOOOoOOooooooooon

m 000 NinaOOOOOOOODOOO

RECTANGLEOOODOOO
RECTANGLE OO OOOO0O0000000D00000000000000D0DDOORECTANGLE
000000000000000000000000TWIDDLEDOOOOOOOO0O000O

ODOOO0OOOOORECTANGLEOOOOOOOOOOOODOOOOOOOOOO

STRIDEOUOUODOOU
RECTANGLEOOOOOOOOOOOO0OO0O0OOODOOOOOOCOOOOO0O0000d
ooobooodoooooooboOoSTRIDEODOOOOOOOOOOOOOOOODOOOOO
OO0000000000000Ninjadd njSetRenderWidthO OO OOODOOO0OOO0OO
coobooooboboooboooboooooooooboodoooooooobooooDoon

Addr = U + Vsxstride
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UoooodoooboooooonoOd 1024x1024000000000 640x480 0000

oobobo0ooooboooooobe4000DbODbDOO

0000 UV OO (UV)=(0,0)-(0.625f046875) 00000 000000000000000

10.2.3 0UO0O0O0O0ooon

NinjaOOOOOODOOOOOOOOOOOOODOODOOOO

gbggbogbobobbgobgo

NinjaOOOOOOOOOOOOO0O0O0O0O0O0 ARGB15550 ARGB44440RGB565 000
coobooooboooobooooooo

Yuv4z220 00000

yuvaz0O0oooooooloogoobgosugbooonoooooobooobonoo
NinjaODOOOODOOODO

Bump oo goono

goboooooooooDbDoO0ooboo0oobbobob0o0O0Nnad00Oogoooooon

ARGB8888 0010000

PALETTIZEDOODOOOOOOOOOOODO NIinjaOOOOOODOOODO

NinaOOODODOOODOOOOOO0OOoOOoooDO

g ARGB1555 RGB565 ARGB444 YUv422 Bump ARGB8888
TWIDDLED o o o O m] x
TWIDDLED o o o ] O x
MM
VQ o o o O 0 X
VQ MM o O 0 x
PALETTIZED O ] u] X X O
4,8
PALETTIZED O 0 ] X X O
MM
RECTANGLE o o o O O X
STRIDE o o o ] 0 X

o MOOOOOOO0OO
O MOooooooo
x [MDOo0Oo0Ooooooon
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NinjaOOOOODOOOOO0D0OO0O00O000O00000000ooogooooooooooo
oboooboooobo2000000o00booooobog

10.3.1 0O0O00doon

gobooooboobooobooobooboooboobobooboboobooo
gobooboobbooboobo

10.3.2 00000

gooooboobobobobobobobobobobobobobobooboooobo
goooooopoOoDOOOOO000000000000000000000000Ninja
gbhbooooboboboboooooobooobboboboooboooooooboooooon
goboboobobboobbooobboooboooooboobbooobbooobo
gobbobooboobobbooooboobobobboboobooboboobobobo
oooboooooooobbobobooonm

H Dev.BoxO SETA0O0O00C000O0O0O00O0O0OOOOOOOOO

0oDoo0O0Ooooooooo

0oooo 00O000o00o0o
NJD_TEXTATTR_BOTHI NJID_TEXATTR CACHE [
5 NJD_TEXATTR _BOTHO
- <o
_| 0000000000
\ 4 \ 4
<
<

gooOoooooo

goooooooo
(njInitCacheTextureBufferd
goooooooo)o
O

ooooO0O000O0OoOoooooboDOo
ooooO0O000O0OoOoooooboDOo
u}
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104 O0O0OO0oooog

NinjaOOOOOODOODOOOOOOOOOOODOOOODDOO
goooooboobboobbooboobboobbobooboobooobobo
gooooboboobbobboooboobooobooboobobuoobo

104.1 U000U0UOoooood

oooOoooooooooo

ooooooooooooDo
njlnitTextureBuffer

¥

0000000000000
njlnitTextured
*EI
0o0ooooooooo
njSetTexturelnfol
njSetTextureNamel
*u

oooOoooooooo

oooOooooooo

Ooooooooo o ? ]

0 njSetTexturePath :
+ H 0000000oooooooo
;l OooooooOOOoO njinitCacheTextureBuffer
1 njLoadTexture PP |
v :
+ | DDDDDDDDDDDDDDDD| : +
njSetTexture :
goopooopoooo + : gooOoooOoooOoooooo
njLoadTextureNum( : njLoadCacheTextureNum,O
— ooboooooooooog H njLoadCacheTextureNumG
> njSetTextureNum,O :
v njSetTextureNumG 4.—'
gooooooooooo +
njReLoadTextureNumQO :
njReLoadTextureNumG > noooooooo : Y
+ : goo0o0000000000000
H njReleaseCacheTextureAll,0]
D_ oooooo D oo njReleaseCacheTextureNum,[
njSetRenderwidth .| njReleaseCacheTextureNumGI]
ooooooooBMPO ‘ ' =
0 njFrameBufferBmp H
ooooooood
njReLoadTextureNumQO H :
njReLoadTextureNumGO .
‘u ........................................ .
0o0ooooooooo
njRel TextureAll,d

njReleaseTexture,[]
njReleaseTextureNum,O
njReleaseTextureNumGO
*u
ooooooooo
njExitTexture

OnjLoadTextureNum OO O OO0O0OO00D0O0O njSetTexture 000000000000
00ooooooooooooo
O njSetTexturePath,njFrameBufferBmp 0 OO0 00000000 O00O00OO

10.4.2 0OU00UOOOooooood

Oo00opoQooO0 seET20 NinjaOOOOOOOODOOODOOOOOODOODDOOOOO
gobogoboobbuooboobobobobobooboboooboobboobobobbooboD
goboobodo
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void njInitTextureBuffer(Sint8 «addr,Uint32 size)

addr00 00000000000 0D00D0OO0OOsizeO0O000000O0DOODOODOO

000 00ONinjaVer00050044 00 2048 0 0000 204800 0000000000000
0000000000000 ooboobobDoobDooD24800ooon
0o0oo0oooooDboooooooooboo Gboooooooooboooooon
g bodddtttoo oo O
ggo

oo RooooooobooobMAOODbDOooOoOoO

Ninja Ver00050044 0 0 00000000000 DODOOOOOOOOPVROOOOOO
gooodoboooboboobboobobooobboobDoooboobooooboobobooon

O0O0ODevBox SETADUODOUODOODLDODODOOODODODOO COOObOOoOoooooooO
oooobool1dbgbzo4si i ooooboooooooboo1boooooooo
googoog

OO0D0O0O0000DDOOUOnjLoadTexturenjLoadTextureNum O OO0 OO0 O0O0O0OO
goooboobboouoboobobooooobobooboooboooboobboooboo
god

PYROOOODOOODODOODOOOOOOOODOOUO Ninja Ver00050044 0 0O M

TWIDDLED(GLOBALINDEX 120000000 16e000000)

0 SET2 SET4
ooo MIPMAP NO MIPMAP MIPMAP NO MIPMAP
8x8 0xC8 0x9C 0x800 0x800
16x16 0x2C8 0x21C 0x800 0x800
32x32 OxXACS8 0x81C 0x1000 0x1000
64x64 0x2AC8 0x201C 0x3000 0x2800
128x128 OxAACS8 0x801C 0xB000 0x8800
256x256 0x2AAC8 0x2001C 0x2B000 0x20800
512x512 OxXAAACS 0x8001C 0xABO000O 0x80800
1024x1024 0x2AAACS8 0x20001C 0x2AB000 0x200800

VQ(GLOBALINDEX 120000000 16000000)

O SET2 SET4
ooo MIPMAP NO MIPMAP MIPMAP NO MIPMAP
8x8 0x832 0x82C 0x1000 0x1000
16x16 0x872 0x86C 0x1000 0x1000
32x32 0x972 0x91C 0x1000 0x1000
64x64 0xD72 0xC1C 0x1000 0x1000
128x128 0x1D72 0x181C 0x2000 0x2000
256x256 0x5D72 0x481C 0x6000 0x5000
512x512 0x15D72 0x1081C 0x16000 0x11000
1024x1024 0x55D72 0x4081C 0x56000 0x41000
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RECTANGLE,STRIDE(GLOBALINDEX 120000000 16000000)

0 SET2 SET4
ooo MIPMAP NO MIPMAP MIPMAP NO MIPMAP
8x8 X 0x5C X 0x800
8x16,16x8 X 0x11C X 0x800
8x32,32x8 X 0x21C X 0x800
8x64,64x8 X 0x41C X 0x800
8x128,128x8 X 0x81C X 0x1000
8x256,256x8 X 0x101C X 0x1800
8x512,512x8 X 0x201C X 0x2800
8x1024,1024x8 X 0x401C X 0x4800
16x16, X 0x21C X 0x800
16x32,32x16 X 0x41C X 0x800
16x64,64x16 X 0x81C X 0x1000
16x128,128x16 X 0x101C X 0x1800
16x256,256x16 X 0x201C X 0x2800
16x512,512x16 X 0x401C X 0x4800
16x1024,1024x16 X 0x801C X 0x8800
32x32 X 0x81C X 0x1000
32x64,64x32 X 0x101C X 0x1800
32x128,128x32 X 0x201C X 0x2800
32x256,256x32 X 0x401C X 0x4800
32x512,512x32 X 0x801C X 0x8800
32x1024,1024x32 X 0x1001C X 0x10800
64x64 X 0x201C X 0x2800
64x128,128x64 X 0x401C X 0x4800
64x256,256x64 X 0x801C X 0x8800
64x512,512x64 X 0x1001C X 0x10800
64x1024,1024x64 X 0x2001C X 0x20800
128x128 X 0x801C X 0x8800
128x256,256x128 X 0x1001C X 0x10800
128x512,512x128 X 0x2001C X 0x20800
128x1024,1024x128 X 0x4001C X 0x40800
256x256 X 0x2001C X 0x20800
256x512,512x256 X 0x4001C X 0x40800
256x1024,1024x256 X 0x8001C X 0x80800
512x512 X 0x8001C X 0x80800
512x1024,1024x512 X 0x10001C X 0x100800
1024x1024 X 0x20001C X 0x200800

10.4.3 U0OOO0uUooobooOoOn

goboodbgooboooooooboboobbobboboobobooboonob oo
goobobooobooboobobbooooobuoboobooooboooobooobo
gooobooboobooboooboooooooboooo oopgooboooobbon
oooboooboobobooobooooooobobbo 2000x000D000000O

void njInitCacheTextureBuffer(Sint8 xaddr,Uint32 size)
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1044 0U0U0O0O0OooOoOoOn

NinjaOOOOOOOOOOOOOOOOOO0OOOOOOOOOOOOOOODOOO00O0
cooboocooooon

1.000000000000000d0oobouoooooobooo

void *xfilename

Uint32 attr

Uint32 texaddr
«filename

PvROOOODOOOOOODOOODOOOOOOOOOOOODOOOOOOOOOO
UobooooooooobDoONS_TEXINFOOOODODOOOoOooooooao

goboooooooooocoobooOoooboobooobooooboorRObOOOOO

goooo
NJID_TEXATTR_TYPE_FILE

PVvROOOOOOOOOOOO «filknameO00O000O0ODOOODOO

NJD_TEXATTR_TYPE_MEMORY
000000000 «filenamed NJS_TEXINFOOOOOOOOOOOOOOOO
ONS_TEXINFOOOOOOOOOOooDOOoOOoOooDooOo

NIJD_TEXATTR_TYPE_FRAMEBUFFERO 0O 0O O
SET4000000000000D00

gogobboooobbooobooobbooobbuooooboo
NJD_TEXATTR_CACHE

gboooooobobooboobooon

NJD_TEXATTR_BOTH
goobgboboobbobobboobbooboobobon

goboobooooooooobo
NJD_TEXATTR_GLOBALINDEX

NJS_.TEXNAME O texaddr D0 OO O0000OCOOO0O0000O0O0O0O0OOOOOO
gobooboobbooboobooobooboob

180 @

Dreamcast.



texaddr

gobobooobobbooboobbobOO0b NIS_TEXATTR_GLOBALINDEX O
attrdgpooooobobooobooboobobooobobooobopoobbooobooobobg

goboobogbbooboobo
O00DDO000O0O00D0O00b00ONIS_TEXINFOOOODOOODOOOOO

NIS_TEXINFOOOO

voidx* texaddr;
NJS_TEXSURFACE texsurface;

texaddr

goboooooooooooobOoOoobObooooboOoo

texsurface

gogboopobooboobg

NIJS_TEXSURFACEOOO

Uint32 Type;

uint32 BitDepth;

uint32 PixelFormat;

uint32 nWidth;

Uint32 nHeight;

Uint32 TextureSize;

Uint32 fSurfaceFlags;

Uint32 xpSurface;

Uint32 «pVirtual; <-0goo
Uint32 xpPhysical; <-0000
nWidth

gogbogopoboobobbboooooboobboobon

nHeight

gogbooopobooboobbobooooobboobboobon
goboooboobooboooobooboboobon

2. 1. 00000boboob bbb bbooubooooobboo

NJS_TEXNAME *textures;
Uint32 nbTexture;

©
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textures

000oooooooodd NOS_.TEXNAMEOOOOOOOOO0O0O00000

nbTexture

goooooo

OfileOlpvr000000000Image 0000000000000 0000000O0O

extern Uint16 Imagel[];

NJS_TEXINFO Info;

NJS_TEXNAME texname[2];
NJS_TEXLIST texlist={texname,2};
Sint8* buffer;

/* DO0o00ooooo Image
goooooao TWIDDLED
goobooooooo ARGB1555
ooo 256x256

*/

njSetTextureInfo(&Info,Image,NJD_TEXFMT_TWIDDLED |NJD_TEXFMT_ARGB_1555,256,256) ;

/¥ 0000fileO.pvrOtexname[0]0 0000000000000 OO0O0O %/
njSetTextureName (&texname[0],"file0 .pvr",0,NJD_TEXATTR_TYPE _FILE|NJD_TEXATTR_GLOBALINDE?

/* 0000000 0OImagedtexname[1]10 0000000000 0100000 =/
njSetTextureName (&texname[1],&Info,1,NJD_TEXATTR_TYPE_MEMORY |NJD_TEXATTR_GLOBALINDEX) ;

buffer = syMalloc(0x1000);
/ 000000 o0oooooo oxgooooooxgsooo O oooooodod =/
njInitTextureBuffer(buffer, 0x1000) ;

/x 000000 oooog x/
njInitTexture(texmemlist,2);

/* 00000000000 %/
njLoadTexture(&texlist);

1045 000OO0OO

182

gbobOo0ooboooobbooobboobe300OnnD NIS_.TEXNAMEDOOODOOO
oooooocoobol2, 000000

NJS_TEXNAME texname[] = { {"file0.pvr",,,,}, /00000000 =%/
{"filel.pvr",,,,}, /00000001 */
{"file2.pvr",,,,}, /00000002 */
{"file3.pvr",,,,}, /00000003 %/
{"filen.pvr",,,,}}; /00 00000n */

NinjpOOOOOOOOOOO0OOOOOCOOOOOOOO0OOODOOOCOOOO0OO0O0O0O
ocooooooboooooboooon
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104.6 UU00O0oooooboood

goboooboooobooooooooooOoboOoobooOoooooooooOoooooo
tooooooooboooooobooOooooooooooOoboOOCOOOoOoooooooooo
cooooooooooobooooobooooboobooOoOoOoOOboOoOoooooobooooobooboDbooOooo
cooobooooz2bb03pooonooobooooooobooooobooobooooooboonon
coooooooooobooooooooooO0oOobOo0boOooOooooooooDooOoo
coooooooooooobOboOoobobooobOoooooooooOoooboboOooobooOn
coobooobooooboooooooooooobooooooooooooooon
ooooooo

PvROOODOOOOOOOOOOOOOOOOO0O0OOOODOOODOOO0O0O00000OPVR
ooobooooooboooooooooboOooooooDboooooDooo

gobopPvrRODODOOOOOOOOOOOOOOOOODDODOOOOOOOOODOOOO
gobooobobouoboboobobobbobbbiDO NID_TEXATTR_GLOBALINDEX
oooboooooooobooooooooobooooobooooDoo

ooooooooboobioobD o0d oxFFFFFFEF OO D ODODOODODOD O O0XFFFFFRFFO
U0 OxFFFFFFFF O OO0 O000D0OO0O0O0ODOOO0OOOOODOOOO0OD0

104.7 0OJU00oooouooooooood

Ninja Ver00040032 0 0000000000000 DOO0O0OOOO0O0O0OO0OODOOOO
gooobobooobooooo0gooboooUbbbU OXFFFFFFEF OO OXFFRFFF
FEEUOOXFFFFFFED.. OO0 D0OOO0O0OO0O0O0OO0O0OOOOO0ODOODOOOOOOOOO0O000
goboobooboboobooboooboobooboobooboobboon

void njInitTextureGloballndex(Uint32 globallndex);

0000000000000 O0O0Ob0O000oOodglobalindex,globalindex-1, globalin
dex-2.000000
gdbooobobobooobooboobbooboobooobobbooooooo
gooooboooboboobooboboobooboboobooboooobooo
0000000 0000DOo0oO0O0o0DOOOnjInitTextureGloballndexOOOOOOO
goboooboobooboboooboobobobboobbooboobobooogoa
goboooobooboobobooboobobooboo

104.8 000000000000

OO0O000O njinitTexture 00 00000000000000O0 (NJS_.TEXMEMLIST)O
goboboobooooboooobooboooboooooboooooobooobooooooon
coooooooooooo

Uint32 globalIndex; goooooooooao

Uint32 tspparambuffer; oooooooao <-000d

Uint32 texparambuffer; gooooooao <-000g

Uint32 texaddr; BIT 0:O0OODOOOOOOOOO
BIT1:00 0000000

NJS_TEXINFO texinfo; oooooooooooao
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Uint16 count; oooooooao
Uint16 dummy ; goooooo oooo o

oo00ooobobooobooooooooboo0obodummydo0oooooooooooooo

#define NJD_TEXERR_OTHER (1) /0000000

#define NJD_TEXERR_FILEOPEN (2) //O0000O0DOO0O0OODO

#define NJD_TEXERR_EXTND (3) //000000

#define NJD_TEXERR_HEADER (4) //00000O0DO

#define NJD_TEXERR_FILELOAD (6) //OUO0O0O0OOOOOOO

#define NJD_TEXERR_SURFACE (6) //ODO0D0OO0OD0OODODODO

#define NJD_TEXERR_MAINMEMORY (r) /0000000000000

#define NJD_TEXERR_TEXMEMLOAD (8 //OU0D0O0O0O0DODOOOOODDO
#define NJD_TEXERR_GLOBALINDEX (9) //0 0000000 O0O0OO0OO0ODODO OOODO

ONJD_TEXERR_FILEOPEN

goboooooooooobooooboobooooooooboOoOoobooooaon

ONJID_TEXERR_EXTND

goboopvROOOOOOOOOOOO

ONJD_TEXERR_HEADER

goooooboooboooooboooboOoooeBIXOOO PYRTOOOOOOOOO
ood

ONJID_TEXERR_FILELOAD

oboooooooooocoobooOoobooboooboOoobooOooooOooOoooDoooon
oooooooo

O NJID_TEXERR_SURFACE

gobooooooooooboooobobooooooooobooooboooooooooo
goboooooooooocooobooOoooOobooobooOoobooOooooOooOoooooo
oooooooooooboooooon

0O NJID_TEXERR_MAINMEMORY

gogbooboogooboobbobobooooobbooboobobobboobooo
gog

ONJID_TEXERR_TEXMEMLOAD

goboooboobboooboobobobbbooboobboboooboooboo
OooooboooomOoooooboooOod NND_TEXERRR_SURFACEOD OOOOOO
goboon

ONJID_TEXERR_GLOBALINDEX

gogbogobobooboobbooboobboobuoobooobooboobboo
goboooboobobooboobbo
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10.4.9 0JUOd0OOOOoOd

uoooooooooooooooobooooooobooboOobocobobooooboobobooooo
coooboooooboooooooooOoOOOoOCOCOO0OO000OoOoooooooOooooooo
cooooopvrROOOOOOOOOCOOODOOOOO(@MOOOOOOOOOOOOPVR
coooo+oooobooooooooooooooooooooDoooOOoObobooboobooOoo
cbooboooobooooboooboooooo

goboooooooooooooboooood

Uint16 T009[] = {

0x4247, 0x5849, 0x0004, 0x0000, Ox1d4c, 0x0000, /* (1) */
0x5650, 0x5452, /* (2) */

0x8008, 0x0000, 0x0101, 0x0000, 0x0080, 0x0080, 0xad20, Oxeeel,

Oxac40, Oxeb5c0, Oxff41, Oxff21, O0xf5e0, 0xe580, 0xd580, 0xf700, /* (3) */

0xde00, Oxff80, Oxff40, OxfeeO, Oxffe0, OxffeO, Oxff21, 0xf720,

TWIDDLEDO O 0O O O
RGB565
128x1280 000 00O0ODOOO

0
};

()000000000000000
@PVROOOO
(3)000000000

NJS_TEXINFO info; infol OO DOODODDODODOODODDOOODORDO
Ooooaoao

NJS_TEXNAME texname[1];

NJS_TEXLIST texlist = {texname,1};

njSetTextureInfo(&info[0],T009,0,0,0);
njSetTextureName (&texname [0] ,&info[0],0,NJD_TEXATTR_TYPE_MEMORY) ;

oo0o0oOoDo0o00000000000000000000000 OnjSetTextureName O
goo 3o 4000000000000 D0ODO0ODO0OODO0OODOOODOODOOPVYR
OO0000O000O00 njSetTextreinfoO0 000 300 400 50000000000000
goboooon
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goboogooboobboooooobooooboo

Uint16 T009[] = {
Oxac40, OxebcO, Oxff41l, Oxff21, Oxfbe0O, 0xeb80, 0xd580, 0xf700,

/x 000000000 =/
0xde00, 0xff80, 0xff40, OxfeeO, OxffeO, OxffeO, O0xff21, 0xf720,

TWIDDLEDO O 0O O O

RGB565
128x1280 0 0000 000D
O
};
NJS_TEXINFO info; info0O O UODDODDOOODOODDOO
ooooo

NJS_TEXNAME texnamel[1];
NJS_TEXLIST texlist = {texname,1};

njSetTextureInfo (&info,TO09,NJD_TEXFMT_RGB_565|NJD_TEXFMT_TWIDDLED,128,128);
njSetTextureName (&texname [0] ,&info,0,
NJD_TEXATTR_TYPE_MEMORY |NJD_TEXATTR_GLOBALINDEX) ;

gooooooooooooopPvROOOODOOOOOOOOODO PYROOOOOO
OO0000000OnjSetTextureName OO OO 3,0 400000000000000000
OO0 njSetTextreinfoD 00O 3000000000000 00000DO 4005000
ooooDbDOoooooooooooooo

10.4. 10 000ggoood

Uooooodgodgon STRIDEO RECTANGLEOD OO OOOOOOOOOOOOOO
goooooobobooooooobboobobuoobbooobboobboooobbon
goooooooooobobobooobooboboboboobobobbooboobo
gobobooboobooobobobobobobooooooobooboboobobobobo
gliooooooooobobboobbbooooobooboobbooooobbouoooobobDbo
gobogboobbuooboobobooboobboooooboooboboboobD
goboogbobooboobooboobboobooboboboboboobbobobooob
goooobooboobbooboobbooobobbbooboobbooboobboob
gobooboobbooboobbooboobbobboobbooboobboobb
gbobooobogoog

googd

void njUserInit(void)

{

/000000000000 000 OnjInitSystemO0 00O O0O0O0O0OO
gooooooobooooooOoOoDbOOOOOObOODOOOOoO0OOoO00n
oooo */

njInitSystem( NJD_RESOLUTION_VGA, NJD_FRAMEBUFFER_MODE_RGB565, 1 );

/* 0000000000000 0oooooooooog */

buff = njMalloc(0x1000);

/ 00 00000000000000D0 0O00006b12x51200 0 O */
njSetTextureInfo(&info,buff,NJD_TEXFMT_STRIDE|NJD_TEXFMT_RGB_565,512,512);
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10.5

njSetTextureName (&texname [0] ,&info,0,NJD_TEXATTR_TYPE_MEMORY |
NJD_TEXATTR_GLOBALINDEX) ;
/* buff0njloadTexturel 0D 0 0O OODOOOO */
njInitTextureBuffer (buff,0x1000);
njInitTexture( tex, 100 );
njLoadTexture (&texlist);
/x OO0 O0O00DO0000ao UnjloadTexture OO OO 0OOOO */
njFree(buff);
/x 000000051200 0 %/
njSetRenderWidth(512) ;
}

Sint32 njUserMain(void)
{
0
/* O 00000 0ooog =/
njDrawObject ( OBJECT );
0
njSetTexture(&texlist);
/«x D000 0oogooOoUoooOoOooOaOn
O00000005612x5120 00000 05612x5120 00000000000 0=%/
njRenderTextureNum(0) ;

/* D0000U00o0ooooooooooooog =/

njDrawTexture( poly, 4, O,TRUE);
0

oo otdud

goboooobooboobbooboobboobuoobboon

1opPvRODODOOOODOOOODODODDO
200b0ooo0buooboooboobboobg
30oOo0o0o0o0oooobobobooboo0oobobboboobooooo

10PVROODODOODODOOODOODOOOODDO

:#include <Ninjawin.h>

:NJS_TEXNAME texname[2];

:NJS_TEXLIST texlist ={texname,2};

:NJS_TEXMEMLIST texmemlist[2]; /200 0000000000000 %/

:NJS_POINT2COL pl4];
:Sint8 buffer [0x2B000] ;

OO0 ~NO U WN -

—
o

: void njUserInit(void)

:{

12: njInitSystem( NJD_RESOLUTION_VGA, NJD_FRAMEBUFFER_MODE_RGB555, 1 );
13: /2000000000000 %/

=
[y
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14:
15:
16:
17:
18:

19:
20:
21:

22:
23:
24:
25:
26:
27:
28:
29:
30:
31:
32:
33:
34:}

njSetTextureName (&texname [0],"file0.pvr",0,NJD_TEXATTR_TYPE_FILE|
NJD_TEXATTR_GLOBALINDEX) ;
njSetTextureName (&texname[1],"filel.pvr",1,NJD_TEXATTR_TYPE_FILE|
NJD_TEXATTR_GLOBALINDEX) ;
njInitTextureBufer (buffer,0x2B000) ;
/* file0O,filell 256x2560 Twiddled Mipmap */
njInitTexture(texmemlist,2);
njloadTexture(&texlist); /* 00000000000 %/
njSetTexture(&texlist);
/* DO0O0OO00ano
/* 0000000000 texlistd 0O
njSetTextureNum(0) ;

texlistO O O %/

gooooao
Ooooooooos/

OO

/¥ 0000000000 =/
pl0].x = 100; p[0].y = 100;
pl1]l.x = 200; pl[1l.y = 100;
pl2].x = 200; p[2].y = 200;
pl3].x = 100; p[3].y = 200;

pl0].col.tex.u = 0; pl0].col.tex.v = 0;
pl1l.col.tex.u = 255;p[1].col.tex.v = O;
pl2].col.tex.u = 255;p[2].col.tex.v = 255;
pl3].col.tex.u = 0; pl[3].col.tex.v = 255;

35:5int32 njUserMain(void)

36:4{
37:
38:
39:
40:}

/* D0 00000000000 =/
njDrawPolygon2D(p,4,-100.f,NJD_FILL|NJD_USE_TEXTURE) ;
return NJD_USER_CONTINUE;

41:void njUserExit(void)

42{
43:
44 :
43:}

njExitTexture();
njExitSystem() ;
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g20pobogoboobobooboobobooobon

1:#include <Ninjawin.h>

w N

rextern Uint16 Imagel[];
/x D0 0000020000000 00O0O0O0OO0ODOOO0O x/

:NJS_TEXINFO Info;
:NJS_TEXNAME texname[2];

0 ~N O O

:NJS_TEXLIST texlist ={texname,2};

9:NJS_TEXMEMLIST texmemlist[2]; /200 0000000000000 %=/
10:NJS_POINT2COL pl[4];
11:
12: void njUserInit(void)
13:{
14: ndnitSystem( NJD_RESOLUTION_VGA, NJD_FRAMEBUFFER_MODE_RGB555, 1 )
15: /2000000000000 %/
16: njSetTextureInfo(&Info,Image,NJD_TEXFMT_TWIDDLED |NJD_TEXFMT_ARGB
_1555,256,256) ;
17: njSetTextureName (&texname [0],"file0.pvr",0,NJD_TEXATTR_TYPE_FILE|
18: NJD_TEXATTR_GLOBALINDEX) ;
19: njSetTextureName (&texname[1] ,&Info,1,NJD_TEXATTR_TYPE_MEMORY |
20: NJD_TEXATTR_GLOBALINDEX) ;
21: njInitTexture(texmemlist,2);
22: njLoadTexture(&texlist); /* DO O0O0OODOOOO0OOO %/
23: njSetTexture (&texlist);
/* D0 0000000000 0texlistO OO x/
24: /* DO00D0D00000O¢texlist0100 0000000 O=x/
25: njSetTextureNum(1) ;
26:
27: /*x D0 00DO00o0ooog *x/
28: pl0]l.x = 100; p[0l.y = 100;
29: pl1]l.x = 200; pl[1l.y = 100;
30: pl2].x = 200; p[2].y = 200;
31:  pl3]l.x = 100; p[3].y = 200;
32: pl0].col.tex.u = 0; pl[0].col.tex.v = O;
33: plil.col.tex.u = 255;p[1].col.tex.v = O;
34: pl2] .col.tex.u = 255;p[2].col.tex.v = 255;
35: pl3].col.tex.u = 0; pl[3].col.tex.v = 255;
36:}
37:
38:5int32 njUserMain(void)
39:{
40: /* D0 0000O0o0ooooo =/
41:  njDrawPolygon2D(p,4,-100.f,NJD_FILL|NJD_USE_TEXTURE) ;
42: return NJD_USER_CONTINUE;
43:%}
44 :
45: void njUserExit(void)
46:{
47: njExitTexture();
48: njExitSystem();
47:%}
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g3 oboooooboboobbooobobo

1:#include <Ninjawin.h>
2:
3:NJS_TEXNAME texname[2];
4:
5:NJS_TEXLIST texlist ={texname,2};
6:NJS_TEXMEMLIST texmemlist[2]; /200 0000000000000 %=/
7:NJS_POINT2COL p[4];
8:8int8 buffer [0x2B000] ;
9:5int8 cbuffer[(0x2AAAC+32)%*2];
10:
11:void njUserInit(void)
12:{
13: njInitSystem( NJD_RESOLUTION_VGA, NJD_FRAMEBUFFER_MODE_RGB555, 1 )
14: njInitTexture(texmemlist,2);
15: /x 2000000000000 %/
16: njSetTextureName (&texname [0],"file0.pvr",0,NJD_TEXATTR_TYPE_FILE|
17: NJD_TEXATTR_CACHE |NJD_TEXATTR_GLOBALINDEX) ;
18: njSetTextureName (&texname[1],"filel.pvr",1,NJD_TEXATTR_TYPE_MEMORY |
19: NJD_TEXATTR_CACHE |[NJD_TEXATTR_GLOBALINDEX) ;
20: njInitTextureBuffer (buffer,0x2B000) ;
21: njInitCacheTextureBuffer (cbuffer, (0x2AAAC+32)*2);
22: njLoadTexture (&texlist); /* 00 D0DD0D0D0DO000O0g =/
23: njSetTexture(&texlist);
/* DO000D000000000texlistdO OO x/
24: njLoadCacheTextureNum(0) ;
/00 000000000000 ooooDoOoonO =/
25: njLoadCacheTextureNum(1) ;
/100 0000000000000 oOooo0o =/
26: /¥ 00 0000000D0ztexlistd0O0 0O OO0OO0OOOOSx/
27 : njSetTextureNum(0) ;
28:
29: /x 0000000000 =/
30: pl0].x = 100; p[0].y = 100;
31:  pl1l.x = 200; p[1l.y = 100;
32: pl2].x = 200; pl[2].y = 200;
33: pl3].x = 100; p[3].y = 200;
34: pl0].col.tex.u = 0; pl[0].col.tex.v = O;
35: pl1l.col.tex.u = 255;p[1].col.tex.v = O;
36: pl2].col.tex.u = 255;p[2].col.tex.v = 255;
37: pl3].col.tex.u = 0; pl[3].col.tex.v = 255;
38:}
39:
40:8int32 njUserMain(void)
41:4{
42: /* DO00O0O0o0oooDoDooooo =/
43: njDrawPolygon2D(p,4,-100.f ,NJD_FILL|NJD_USE_TEXTURE) ;
44 return NJD_USER_CONTINUE;
45:}
46:
47: void njUserExit(void)
48:4{
49: njExitTexture();
50: njExitSystem() ;
51:%}
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10.6 U0O0OOooooooo

goboooobooooooobooboobobooboobobooo

10.6.1 Dev.BoxU SET20U0 SET40USETS50U0000UO

1LSET200000000000000000O00000000000000O00OSET4 0O
OO0 njinitTextureBuffer COODOOOOOO0OOOOO0O0O0O0O0O0O00O0O

2. SET4000 njSetTexturePath DO OO0 O0O0O0OO OnjSetTexturePath OO OO0 OO
goddddooooooooobooood
SET20
njSetTexturePath("¥¥¢image0"),
njLoad Texture(&texlist0);
njSetTexturePath("¥¥imagel"),
njLoad Texture(&texlistl);

SET4:
gdFsChangeDir("IMAGEQ");
njLoad Texture(&texlist0);
gdFsChangeDir(".");
gdFsChangeDir("IMAGEL");
njLoad Texture(&texlistl);
3SET400 DMALUODOOODDOODODODODOOODODDODOODDODOODOOODODDOOODOOO
oo oobon
oo oobobobobobobooon
4. njFrameBufferBmp 0000 00000 OnjFrameBufferBmp2 00 0000000

5 njInitCacheBuffer 0 0 0 0 0000000000000 O0O0O0O0COOOOODOOOCOO
ooooooboboboobooooooobgon

10.6.2 SETS0O0OU0O0OO

SETs00000000ooboboobooboboooboooooooooooooon 32
ooooooooooooo bMmAOOOOOO2O00D0O0DODODODODODOO CPU
gooooood

OO0O0O0OnjinitTextureBuffer 000 0000000000000 PYROOODODOOO
gogooooooboobooobooboooboooo 2o00obooooobooooo
oobMAUOOD0OOR00000000000O00O0O0 CPUDODODLDOODO

oboooooboobobooboboboobobooobooboooDb3200booooD
gooooboooboobooo bMAOOOODODODODOODOOOOODODOOOObD 32000
gobogbooobooboooboobooo
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11.1 0o ggogggd

gl ooooooo
njInitCamera (NJS_CAMERA xc)

gobooooooocoooocoobooooooob

ooooo 0 oo

0o (px, py, pz) 0 ooooon ooooooooo

00000 (vx, vy, vz) 0ooooO 10 000mooon zoo

0o (roll) oo ooooooooyoooooooo
00 (ang) 600 oooooooooo

Oooooo (n_clip) 01

0000000 (fclip) 0 60000

0000 X0 (Ix) 0 100000

ooooyo (y) 0 o01000

0oo0O0O0CO0O00 zOMOOOO XOOOOOO yvyOOOooooOOOOoOoooooo
000o0ooooogo

11.1.1 000000

typedef struct {

Float PX,PY,PZ; /* 00 x/
Float VX,Vy,VZ; /* OO0 000 */
Angle roll; /x 00 */
Angle ang; /x 00 x/
Float n_clip; /* D00 O0ogoog */
Float f_clip; /* DO00O0000 *x/
NJS_VECTOR 1x, ly; /¥ 00 O000o0ag */

} NJS_CAMERA;
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11.2 OJOoooogoon

gobooooboobooboooboobboobobuoobbooobooboobboo
gooooooooobOobOoboooboOd

goodddodooooooboooooooogoobbbobobbbbboboooo
god

njTranslateCameraPosition(NJS_CAMERA xc, Float x, Float y, Float z)
godooobooobbooobuoob Xuoydzoooooooboooad

njRotateCameraPositionX(NJS_CAMERA xc, Float ang)

njRotateCameraPositionY(NJS_CAMERA xc, Float ang)

njRotateCameraPositionZ(NJS_CAMERA xc, Float ang)

njRotateCameraPositionXYZ(NJS_CAMERA xc, Float ax, Float ay, Float az)
gboooboobooboobooboboooobooboubobbogD ang oo
O0000000DDDOnjRotateCameraPositionXYZ O OO XOyOzOOOOOOO
OaxOaylazOOOOOOOOO

njForwardCameraPosition(NJS_CAMERA xc, Float x)
goo0COoOO0O0O00OO0O00O0O0O0O0OU0ULUUUUUOO xOUooooooo

goboooooooooooobooobbooobooobooooooooooogn
gooboooooooooogooo

Translation

Yoo
A (100, 100, -150) noooooooo

/0000000o0ooon
zoo ;

goo@ooooooxXy,zoooooo)

ooooooooo
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11.3 dUoooooood

goobobooooboobo200b00b00boboboboooOoboDoboboboooboog
goboobooobuoobboooboobboobon

njPitchCameralnterest(NJS_CAMERA xc, Angle ang)
gbobooobooboobdo XoboobooobooobobangOooooooo

njYawCameralnterest(NJS_CAMERA xc, Angle ang)
gobooboobbooybooboobbooob angoonoogon

NjRollCamera(NJS_CAMERA xc, Angle ang)
go0000oO0OO0OO0OO0OQ0OO00OO0O0 ZOOOODODODODODODODOO

njPointCameralnterest(NJS_CAMERA xc, Float x, Float y, Float z)
0000000000000 0OD xbyozgoooooOO

00oyn)

oo

oo et

oooo
coobooooboboooboooboo0 zoooooOoOooOOoOOoyoooooood

oooooooog
Yoo

zoo

A
ooo
oooooo

poort
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11.4 U0 ouodgn

gobooooboobooobooboobbooboobbooo

NjSetCameraAngle(NJS_CAMERA xc, Angle ang)
gboboooobooboobobbobang0goboobnO
oo oooboo
O000000000000000000 njSetCamera 0 00O OnjSetScreenDist O
njSetPerspective 000000000000 COOO0OODOOOOOOODOOOODO
ddoooooooooooo
oo ooooobobobobobobbbobobobbooooo

ooopooooo
€mmmm e >

oooooooooooooog
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11.5 oot ouougn

gogbooooboobooboboobuoobboobboobbooboboboboobboo
goooogo
gobogoobooboobboobooboo

NjSetCameraDepth(NJS_CAMERA xc, Float n, Float f)
gooodoooooobboobbbobbobbobouoooooo
NinaOOOOODO zZzOOOOOOOOOOODOOOOOODOOoOoOoooooooo
gbobobobobobobbDi1obobobooboboboonbDOnD 1000 65535
Ob0obo0ooooooooboobogess3ssoooooooooonon
OO0 nClipZz00000000CODO0OOOCODOOO0OOOODO NjSetCameraD OO
o000 njClipz0000C00DOCOO0OOOODODOOOODOOODOOODOODOO
gbooooooooobobobobooooo

Oooooooo i Iﬂj_—l 0O
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l11.6 00000 Oooooooooooon

198

0000000D00000000000D000
(1DO000000D00000DOO0DO0D0O
(@DOo0000o0oo0oDo
(DO00000000000000000000
oDO000000000000on
GoOo0ooooooooon

oobooooboooobooooooovieEwdoooooooooooooooooo
goboooooobooooboooooobood

njSetCamera(NJS_CAMERA xc)
oo oooboboooobobooddooobooooooooo
Joddddooooooobobooobooooooodododdgdoooogogo
Jodoooooooooooooboood

goobooood
goboobooboooboobooobooboobbooboobboobo

NJS_MATRIX mat [10]
NJS_CAMERA camera;

njInitMatrix(mat, 10, 0);

njInitCamera(*camera) ;
njTranslateCameraPosition(&camera, 1000.f, 0.f , 0.f);
njPointCameralnterest (&camera, 0.f, 0.f, 0.f);

while(1){
njSetCamera(&camera) ;
/* 0000000000000 O0DO0O0o0Ooo0DbDoO0O =/
njRotateCameraPositionY (&camera, NJM_DEG_ANG(1));
njPointCameralnterest (&camera, 0.f, 0.f, 0.f);
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oooobDOoboOoDOoo gooooogoooo
oo Normal Fast Simple Easy Cnk CnkSimple | CnkEasy
gooo oo oo oo oo oo oo oo
ooooo (ooooo (bobgo (oo oo goooo (o 0 O (oobogo
Oo0o0o0oo (ooooo ooooo |0 0 o0 joooo
goooo |oDoogo ooooo |o)yooo
ooooo (ooog
oo
gooo RGB Joooo (0Db0bOdo | RGB RGB RGB RGB
od od
oooo o o o X o X
gooo o o o X o 0 X
oo o o) o X o o X
oo o o o X o o X
ooood |o o o X o o x
Oooodgno X X X X o o X
g
[0 o O 0] o] [e] (e} (e}
0odoo |ooooo (0Doooo (oboooo (oo goooo (ooooo (og
goooo (oboobo |oooobo goooo |(boobooo
O O O goooo (o
ooo
oo 00000 (0D0ogo (ooooo goooog
0000 |(00Db0bO |0Doogo gopooog
0000 |00b0doO |(0Dooao ogodoad
0oo0oodo (boooogjoooo o ooogao
Oooo0o0O (bO0oDbOoDb (boboOoo gooood
0000 |00Db000O |0Dopooo goooog
oad goooo (obgooo gooog
o000 |ooooo |
o000 |boopbooo
goooo (obgogo
ooooo (oDoooo
oooo|o
oo
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B.1

oot

NinaOOOODOODOOOQOOOOOOOCOOOOONInaOOO0Oooooooooooo
cobooooboooobOooboooboOoooOoobOoOoOoboboboobboOooOoDOboboOooOon
coooocoooooooo

ooooooOdnOOOOO0O0O0OCOO0OOOOCOOOOOOO1000000O0O0O0O0O0
oooonO0jOabOO0O0OO0O0OCCOODODO

goooooo
goboooooooooDooo gooooooooooog

Texlist .njt .nat
Model .njd .nad
Light .njl .nal
Camera .njc .nac
Motion .njm .nam
Shape Motion .njs .nas

goboodooo
gobooooooboooooboo goooooooooooo

goooooboboooboo .nj .nja
ocoooooooooooooao O .nsc
ooooooobooobooog m] .nre
goooooooooboboooo .pvr o
oooocooooooooooao .pvp O
oooooooooooooood .pvm o

gogoo

woo

OooOoooooood

OmotionOOOO0O0O0O00O00O0O00 MotionOOOOOOOODDO .njmnamOO0O0O
0000000 shapeO 0000000 motiondOOOO00OOO0ODOOOOOCOODOOO
goobog

oopbDoOooOOoOoOoooooobooOnjnabooC0oo0o0ooobooobooooooooDo
Onab0000D00O0ODODOO texlistd natD O modeld nadODOOODOOOOOO

O Chunk Model/Basic Model D O 0 njd(nad) DO 0000000000 texlistd O OO
00000D0000000.nj(hjaOOOODODOO
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202

ONinjaQOOOOOO0OOOODOOOOOO0O0ODODOOOOOO0O0Oooooooooooon
O00000000000000OONiInjaviewerJO0OO0O00O000O0000O0O0O0DOOO
gobogoobogoooo

00000000 O0O.nned00000D000O0OCDOOOOODIlbnred000O0OD0OOOOO
OO0 NnaOOOOODOOOOOOOOOOOOOOO0O0O0O0O/0000/0000000
gbopoooooooobobobobobboooooooboboboobobobobo
goboopoboooboobobooboooboobooboboobobonbbo

o00oooooooooooOodo fbb0obobo0o0oboD0o0oooDooobboOoooogoo
oooooooooboooooooooboobobOono nuBinary OOOOOOO0OO0OCOO
o0o0O000 mallocODOOO0O0O0O0O0O0O0COOOOO0COOOOOOOOOOOOOOOCO
gooooo

0000000000000000000000000000000 NjpefthOOOOOO
gbobobooooooobobobobog

Upvpoobgbooooboooobooboo

UpvmiO 00000000 ObOO0OODOOOODOOOODOODbOOO0O0bOObOObOODOn
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NinaOOOOOOOOOOOOOOOOooOO0Oooooooooooooo

cooooono

goooooooooooo

go0ooooooooooo

Texlist

.njt

.nat

Model

.njd

.nad

Light

.njl

.nal

Camera

.njc

.nac

Motion

.njm

.nam

Shape Motion

.njs

.nas

goooooo

goboooooboooooboo goooooooooooo
ooooooooooooo .nj .nja
ocoooooooooooooao 0 .nsc
gobooooooboooboooo O .nre

gogooobobobgbooooooobobuobobobobooobooboooDooog
gobooobooboobobonog

O00ooooooooooooooooooooooggiftsdoooooooooogn
00000oooooooo0ooo00ooUoNjpefh0 0000000000000
gogoooog

O0ooooO0oooooooooooo0oooo00d nuBinany OOOOOOOOOCOO
O0gifts0 0000000000000 0O000DDOO0ODO0OODOODOOO mallocO
gogboobobooboobo

ooooobobooobooooboobobobobobboooooobobobooboooo
gobooobooOboOoOoOboOooboOobooboOOoOooOoboOoOoboboOooboboOooooooo
gooooooooooboooooooooooooboobobobobobobooboo
goboooooooooboocooobOOod PORFOO

ooooooopPOFOOOOCO fOOOOOCOOCOOOOCOOOODOODOODOOOO
goo

gobobooobbobooooboboboboooboboboboooooboobon
goooobogooobooo pOFOODOOODODOOODODOODOODODODODOODO
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204

goboooobooobooboooobbooboobboobbooboobb oo
gogboogobooobboobon

ogpPOFOD0UOO0O0O0ODOUODOOODOUODOODOODOODDOODODOODUODOUODOD
gbooboooobooboooboooobooboboobobo POFOODODOODOOO
gooogooooooooooooddddddoddyUU o
POFIOPOR2 OO O0O0OO0DOOOODOOOODOOOPOFDOOODODOOODOOODOO
gogboooboobboboboobooobooboooboobbooboobobo
goboooboobooboobobooboon

ooooboooobooooboogoobo PpOFOODOOOODODODDOODODOODO
gobooooooooobobo pOFOOOOOODOOOODOOOOOCOO

goooobooboboboboooboboooooooooboboboobobobo
000000000000 00000000000000O0texlist00 texlistODOOOO
ooo000oO0 motionOODOOOOOO0OOODOOOOOOOOOOOOOOOOODOO
gboboboooooogoobooo

oo0oo0o0oooooObo0ooooDbbOoodObaactonOOO0OOODOOODOOOOD
goooboooooboooboboobbooobooobooobbooboboooboo
gogboooobooooo

goobdoobooooboooobooboobobbooboooboobbooboon
gogbooboooboboobboobboobboobbooobboobuobboobboo
goboogooboobobooobon

ONJAConvO OOOOoOODOODbOOOODOoOobOOob0obbObbOboobuobobDoboon
goooo

Juoyuod

goooono
Chunkname bytesize ~oooooooooooo
<ggpoooods>
'NJCM' : nina chunk model treed
oooOoOoOoOoOoOoOooOOooOooo 'NJBM' : ninja basic model treed
oooooooooooo 'NJTL' : ninja texlistO

'NJLI' : ninja lightO

'NJCA' : ninja camerall

'NMDM' : ninja model motion
'NLIM' : ninja light motion

'NCAM' : ninja camera motion
'NSSM' : ninja simple shape motion

Chunk POFO bytesize ~POFOOOOOO

goooooboooooooon 00000ddooooooooooogo

goooooooooo pPOFOOOOOOOODOODODDODOODOODOODOO
gopboooboobobuooboobobooboooboo
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O0D00000D0O00000 texlistODO Chunk Model DO DO OOOODODO

000000 .nj

'NJITL' bytesize ~texlist0 O OO

texlistO 00 O

Chunk POFO | bytesize

texlist POFO OO0

'NICM' bytesize ~Chunk ModelD O OO

Chunk Model 0 00O

Chunk POFO | bytesize

Chunk Model POFO OO0

ooooooooogoon

'NIAD' 4(bytesize) -0000000000000

oooooooooo

Chunkname bytesize ~0oooooooooaoao

<00ooooo>
‘'NJCM' : nina chunk model treel]

00000 oooooooooo ‘NJIBM' : ninja basic model treel
oooooooooooooo 'NJTL' : ninja texlistd
oooo 'NJLI" : ninja lightO

'NJCA' : ninja camerall
‘'NMDM' : ninja model motion
‘NLIM' : ninja light motion
'NCAM' : ninja camera motion

'NSSM' : ninja simple shape motion

NJADOUOOOOOooooooooooooooooooooooooooooooo
ooooobbooodgooooboogooooooobod NNADOOOoonooooono
ooooooooboooooooooboodooooooooooobooooooooboogo
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C.3 ChunkUl

C.3.1

C.3.2

Chunk O QOO

chunk name | 00O

‘NJCM' ChunkModel DO 0D O0O000D000D000O0DO00O0O0O0O0O0O00O0O NJS_CNKOBJECT
go0o0oO0o0o0o0o0o0obOobOooDo

‘NJBM* BasicModel U0 0000000000000 O0O0OOOODOOOOO NJS_OBJECTO
goo0d00o0oobooooooa

'NJTL' texlist 00 0000000000000 0000000 NJS_TEXLISTOOOOODOOOO
gooooooooon

'NJLI 00000000000 00000000000000 NJS_LIGHTOODODOOOooOooO
goopooooog

'‘NJCA' Jo00000D0D00000000000D00bO000O NDS_.CAMERAODOOODOODOO
gooooooooo

'‘NMDM' go0o00o0o0oD0b0obO0oDO0oD00D0oDbD0oD0ob0bODO NJds_MOTIONO OO
J0D0000000D0OD0OD0OOONJSACTIONDOODOOoDOobDooo

‘NLIM* 00000000000 00oDooOoooooDooDOooOooOooDg NJS_MOTIONO OO
0000000000000 0OONJS_LACTIONDODOOOoooooooad

'NCAM' Jo000000D0b0000D0O0DO0000DO0D0b00b0O0D0O NJs_MOTIONO OO
J0000000000000OONJS_CACTIONODODODODoDoooooog

'‘NSSM* 0000000000000 00000000O0000000000 NJS_MOTION OO
J0000000D0D0O0DO0O0O0O0O0ONJS_ACTIONODODODDOODODOO

‘NJAD* JodddodoobobooooooboooooooooobobOooooobDoooOoooDoo
Jo00000bO0o00o0o0oooobooooooooo

'POFO’ 00000000000000000000000000000000000000000
Jjoodo0D0d0O000000bO0DO00oO0DO0oDO0000obO0obOO0oDOOoDODOooOoDOoooo
Jo0d0d000obooooOobo00ooooooooooboooOooooooOoooDoo
go0oo0o0oo0ooUoooo0ooOCooO0oUoOoOoOoO0oOoUOnO chad 1byted,
shortd 2bytell, longd 4byte 000 0000000000000 O0O0O0OOODOODOO
ooo

<stepl>

206

gobooooooooooooobooobooooobbOoboboOobooOonoboooooOon
oooooooooo

<step2>

gogooooboobooboobobooboobbooobooboobb 40000
goboobboob4b00boobboobbooboon

<step3>

00000000000 char, short, longOD OO0 20000000000000000
char, short,long0 00000000000 OCOCOCOODOOOOODOOOOOO

<step4>
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POFOCODODOODODOD 200000L0DO0DODLODODLODLOLODODODO
D600l e40I0I000O0OO0char0000 140000000 16384000
0000 unsigned short 000000000 unsigned long0 000000000000
ooO0OO0short longD 0000000000000 O0O0O00OOOOCODO 10000ODOO
gboboooooobooboboboboooooooooo
o0 pPOROOODOOODOOODOOODOOOOODOO

#define NJ_POF_TYPE_PAD  0x00
#define NJ_POF_TYPE_CHAR 0x40
#define NJ_POF_TYPE_SHORT 0x80
#define NJ_POF_TYPE_LONG OxcO
#define NJ_POF_CHAR_MASK O0xcO
void njPointerCashFlashTypeO(unsigned long prev, unsigned long current)
{
unsigned long loffset=(current-prev)>>2;
if (64 >loffset) {
char ctmp = NJ_POF_TYPE_CHAR| (char)loffset;
WriteBytes(&ctmp, sizeof (ctmp));
} else if (16384 > loffset) {
unsigned short stmp = (NJ_POF_TYPE_SHORT << 8)|(short)loffset;
S_SWAP_PC(stmp, stmp); /* keep char order */
WriteBytes(&stmp, sizeof (stmp));
} else {
unsigned long ltmp = (NJ_POF_TYPE_LONG << 24)|loffset;
L_SWAP_PC(1ltmp, ltmp); /* keep char order */
WriteBytes(&ltmp, sizeof(ltmp));

}

gooobooboobo40bb0oboboobbooboobo POFOODbOODbODODDOO B
coooooooooobooooooooOboOoooooOo20000o000000000 PORFO
OoOCOcharOOOOO0OOOOOOOOOOOOOOO
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Nindows OO OOO0OO00OO0O000O0O000O0O0COOOO0O0O0O0O0OO0OOOOOOO
coobooooboooobooooboooooobooobooeeulobobooooon

1.1.1 Nindows O O O

OWindowsOOOOOoogo cGuIDOODOoOoOoooooooooooo

ONindows APIO 0000000000 DOOO000O0O000O0O00O00OOO00ooOoooon

OO000O0o0Ooo0o0oo0O0000o00O0O0OTexture ViewerOOOOOOOOOOOODDO
gooooobgoobo

ONindowsOOOOOOOOOOOOOOOOO0O0OO0OO0OO0O0COOOOO0O0O0O0O0OOOO
gooboboooon

1.1.2 O0000 NindowsODUO4OOooooooono

00000000 NInadOOO0OO0O0O0O0O NindowsOOOOOoOooooooooo
0000oo00oooooooo00ooooooooooon NindowsOOOOoGOoOoooo
googo

1.1.3 Nindows O OO OO

njUserlnit(),njUserMain(),njUserExit) 0 0 00 0000000000000 O0ODOO

(@Nindows 0000000000000 DOOO

gobooooooooobobocOoobooon

#include <Nindows.h>

®Nindows 0O OOO0OO0O0O0O00OO

njlnitTexture) 1 0 0 0000000000000000

nwInitSystem(numTextures, port);
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numTexturesOOOO0O0O000000O0O0OOO0OOnNjInitTexture)DOOO0O0O0O00OO
O00OONindowsODOOOOOO 30000000000000000000000O0O0O0O0O
ooo00OD000000oooooo0 3000000000 oodgdport DO ONindows
00000000000 0000000000000OPDD_PORT_A0/B0/CO/DO0ODO OO
goboobobooobn

(@Nindows D OO0OO0OO0O0O00O00O

njUserMain 0 0 0 O return NJD_USER_CONTINUEO OO0 0000000000

return nwExecute();

BNindows D00 00000000

njExitSystem() 0000000 000000000000

nwExitSystem() ;

(eNindows O O0O0OO0O0OO0O00OO0OO

0000000 NindowslibOOOOOO

goooooood

O Nindows O Nindows OO O OO OOOOdO
O Nindows API OO0 000000

gobooboooon

goboooobooobooboobboobogo

#include <shinobi.h>
#include <Nindows.h>

NJS_TEXMEMLIST tex[1000];

void njUserInit(void)

{
njInitSystem(NJD_RESOLUTION_VGA, NJD_FRAMEBUFFER_MODE_RGB555, 1);
njInitVertexBuffer (500000, 0, 500000, 0);
njInitTexture(tex,1000);
nwInitSystem(1000, PDD_PORT_AO);

}

Sint32 njUserMain(void)

{
return nwExecute();

}

void njUserExit(void)

{
nwExitSystem() ;
njExitSystem();

}
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1.2 Nindows [ [0 0 0O Nindows
HRNREENINRERE

1.2.1 Nindows O 0O [

0000 NindowsOOOOOODOOOOOONiIndowsOOODOOOOOOOOOOO
000 NindowsOOOOOOOOOODOOOOODDOOOODOOODOOOOOOOOOOO
gobooboobobood

gboogogoo

bdddooboooooooooooooooooooobboboooooooooooon
OOOo0ooooO0o00o0oooO00O00b0O0000000000 Nindows OO0 Nindows
cdbooooooboodoobooboo0ooooooooOoboOoobooOooboboOooo

goo0oooogooogoogg

oooooo od

Debug Nindows OO O OOO0O00O0O0O0O0O0ODOO0ODOOO

User(Undefined) 0000000000000 ooUDOoO0O0O0OONIndowsD OO0 oooO
goobobooooooooooooooooooboooooooooboon

Font ooooooooooo

Exit goooooobooooooooo

0000000000000 0000 @M DebugDOOooOooonO

1.2.2 Nindows OO O QOQoOQOQO

oooO0OD0O0O00000Debug0O00O0O0O0OOOOOOOO0O0O0OODDOONindows O
OO NindowsOOOOOOOOOONiIndowsOOOOOOOOOOOOOOOOOOOO

Nindows 000000000

oo oo

Ninja Info NinaOlDOOODOOOO0O0OO0OO0D0O000D00000000D000
Texture Viewer goooooboobobobgooooooboobobobooo
Peripheral Info goooopoopoopoopoooooo

Window Info goo0oooUooooooooobooooo

Debug Window gooboooooooboboboooooooooo
Performance Meter goooo0oooboobobobooooobooooo
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Ninja InfoOOOODO

Ninja Infao

NinjaInfoO OO DO O

NinjaInfoO0 0000000000000 O0O0O00O0OO

NinjalnfoO0 0000000

oo oo

Ninja Ver. NinjaOOOOOOOOOOOO0OO0oOooo

Nindows Ver. NindowsOOQOQOOOOOOOO

Model Vertex gooooogo

Calc Vertex gooogoooo

Set Vertex gooooooo

Texture Memory 00000000000 00000000000O000D0D0OO000DDODOOOO

goooooooooo

Verftex Buffer Used | njlnitVertexBuffer) D00 0000000000 0O00O0O000O0O0O0O0O0OO
0000o00ooU00oo00ooO0ooD0oO0ooUoDoOooOooooooOo
gooboobooooboboboooboboobobbobooooobobobooo

Native Buffer gooooooooooooO(VRAM)OOOOOOOUOOOOODODODOODO

goooooooooOOoOOOOOOOOOOOOOOOOOOOOCODOOOORO
gooooooooooooooOoooOooOoOoOOOOODOODO

Texture Viewer O OO OGO

HIFHAP

Texture Viewer 0 OO O 0O
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gooobooooboboobooobpbooobobob4boobbooobooo

OO000O0O0O000000Texture Viewer 0000000000000 OOOOOO

Texture Viewer 0 0000000

od ogd

Texture gooooooobobooboo
Globallndex goooooooooo
Address goooooooo

Size goopooooo

PixelFormat goooooouooog

SurfaceFlags
|

goooooood

goooboobooooooooobooobooooooobobOoooooobooog
gooooooooooOoOoOoOoOoO0oOoOoOOoOoooooooboo

MemoryFlags oooooo

| goobbooobooooooboboobbooboobooboobobooooooobooo
goooooooooboobobooo

Error Code gobooboooboOooo0oooo0oooOooOobbOOooDbDOobOoobooOoDboo

gookoOoooooooooooooooooooooooooooboooooo
goooooooo

Info

Periphreal InfoO OO0 O

Peripheral InfoO OO OO

gogbooboobbobboobooboooooob <o >0b0ooobog
ooooOoooOoO00000000g00Peripheral info0000C00C00COODOOOOOOO

gooog

Peripheral Info0 0000000

oo oo

Port gooooooogo

Dev goooooooooooooobooon
ON ooooooooooo

OFF gooooooocoooo

PRESS gooooooooooo

RELEASE ooobooooooooo
X1,Y1,X2,Y2 0000000 X1,Y1,X2,y200

L,R goooooobo LROO
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Window InfoO OO0 00O

M=ru

Peripheral InNfoC 0O OO

gbooobooobooooboobooboboooboooboooooobOoOooobooooooboooo
Nindows AP0 0000000000000 00000O00000C00O0O0O0000000
OOOOCOOODOPeripheral InfoOOO0O0O0OO0OO0OOOOOOOODODOOOO

Peripheral Info0 0000000
od oo

0ooooooooooooooooo
X,y 00000000000000000004
w,h go0oooooooooooooooo

H x,yoooOooooooooooooooooooooooooooooooooo

gooooboooo

Lebug Window

DebugOD O OOQOO

oo00000O0000000000000000O0nwDebugPrintf)D0000O00O00OO
goooooooooooooooog ooo printf)DOODOODOODODOOODOOOO
goopbbooboobbooboobboon
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Performace Meter 0O 0G0 OO

a Rate
urrent B0 FP3
f B0 FPS

Performance Meter 1 O O O O

gobooooocoooboooooboobooobooboobooooooooboboOoobooooooon

agog

Peripheral Info0 0000000

oo oo

Main njUserMain()0 O O 0 0 (0 O 0O O njwaitySync()O 0 00 O O0)0 O O
nwExecute() DO OO O0OO0OOOO0ODOOOOOOOOOO

Nindows nwExecute() 0000000000000 O0O0O0O0O

Total MainONindows 000 000000000000

0 00000 i167/ms000000000O00O0OOOOOOO

TA goooooooooboobooo

| gooooi1e/msO000O00o0ooobOobDOonooDoOog

Render PowervR2O OO OOOOOOOO

0 00000 i167/ms00000000O00O0OOOOOOO

Frame Rate goooobobooooooboboboboobooooooobobooDo

1.2.3 goboggon

gbooooooobdrontboobogboobobooboobobooboboog
gbooboooobobooONTSCUbooouooboboboboobobobooooooo
gobooboobbooboobbooboobboooobo

goboooobooboobooboooboobboobbooboobobooboobnboo
gooboobbooobobuooboobbooboobbboboobboobooboobD
gooooobooon
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1.3 00oond

OO0000O0ONindowsOOODOOOOOOOOODOOOOOOOODOOOODOO
coooooooboooboooooboooooooooooboooboOooboOoooDooOoo
cooboooooooOoobOOobOOo0oobOboO0OoOobocOoOOobo00oOoboOooOooOooooOoo
coobooooooooboooooboooooooooo

gooobobooooobooooogo

gobogooboobooboboboobuoobbooobooboooon

0O0000000000ag0a00aag
oooooooo o0ooooogo

NWD_WC_WIN oooooogo

NWD_WC_SCRWIN |00000000000000000O0C0000
NWD_WC_EDITWIN |0000000000

NWD_WC_SCRBAR |O00OO00OO0O0OOOOOO
NWD_WC_BUTTON |000000000

NWD_WC_MENUWIN| 000000000

gobobobobooboooboobooboboobab

1.3.2 gooooogd

gogboooobooboobbooboobobobobbobooobooboobboo
OoooooooooooO0o0o00 nwCreateWindow() OO OO OOO

static void test_window_callback (NWHWND hWnd)

{
static int count = 0O;
char buf[256];
sprintf (buf, "Count = ’%d", count++);
nwTextOut (hWnd, 1, 1, buf);
}
Bool create_test_window(void)
{
NWHWND hWnd = nwCreateWindow(NWD_WC_WIN,
"Test Window",
NWD_WS_CAPTION | NWD_WS_BORDER | NWD_WS_SHADOW,
50, 50, 100, 100,
NULL) ;
if ('hWnd) return FALSE;
hWnd->clientDraw = test_window_callback;
return TRUE;
}

void njUserInit(void)

{

nwlnitSystem(...);
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}

create_test_window();

oboooooooooocooobooooboboOooboOoboooooooooooooon
ooooooooooooOoooooODOO00000000 nwExecute)DOOOOO

OO0 nUserMain)OOOOODOOOOOOOOOCOODOOOOOO

coooooooooboooon

oboOooooooooooOooOoobOOOO0OO0D0O000 nwbDestroyWindow()OOOOOODOO
coobooobobodooooooboooooobooobooooooooooooooboooao
oooooooooooooooonoo NWD_WS_CONTROLOOOOOOOOOOOO
cooooooooom

nwDestroyWindow (hWnd) ;

godoooogn

nwCreateWindow() O O OO O0O0O0O0O0O0O0O0O0O0OOCOOOOOOODODOOOCDOOO
coooooooNvLLOOOOOOOODOOOOoOobOobOObOcOoOooobooOoOboOooooo
coobooobooboboooboooooooOoOoOboOobobOOoOoOobooOoOoOOObCOODbDOOn
ooooooooood

static void test_window_callback (NWHWND hWnd)

{

}

static int count = O;

char buf[256];

sprintf (buf, "Count = %d", count++);
nwTextOut (hWnd, 1, 1, buf);

Bool create_test_window(void)

{

NWHWND hWndParent, hWnd;
hWndParent = nwCreateWindow(NWD_WC_WIN,
"Parent Window",

NWD_WS_CAPTION | NWD_WS_BORDER | NWD_WS_SHADOW,

50, 50, 100, 100,
NULL) ;
if ('hWndParent) return FALSE;

hWndParent->clientDraw = test_window_callback;

//000000000000
hWnd = nwCreateWindow (NWD_WC_WIN,
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"Child Window",
NWD_WS_CAPTION | NWD_WS_BORDER | NWD_WS_OFFSET
20, 20, 60, 60,
hWndParent) ;
if ('hWnd) return FALSE;

return TRUE;
}

0000000000 nwDestroyWindow()OOOOOOOOOOOOOOOOOOOO
cobdooobooooooobboobooboooooooooooooooooooooon
OO0 hWndParentDOOODOODOOODOOOOO hwndOOOOOOODO

nwDestroyWindow (hWndParent) ;

ooooooo0oo00 (oo NWD_WC_SCRBAR)OO OO (OO NWD_WC_BUTTON)O

ooooOo0oOo (@O0 NWD_WC_MENUWIN)OOOOOOOOOOoOoOoOoODoOoOoOOooO
goooodooogboooobboooobbooboboboooobbboob o
gooooboboobobooboobboboobboooobboboooboobnoo

gbooooooooboogn

gbooo000o00O0 NWHWND ODOODOOODOONWS WINOOODOOOoOoOD

ggbooobooboooboobooboobbuoobooobooboobboo
gobogoobooboooboooboooboooboooboboobbooboobn
gobooboobobooboooboobooboboobo

00000000 o0Oo0bO0ob00o00 Ohwnd->clientDraw
goboooboobboobobbobboooboobooon

gogoogoobooboobbooboobbobobuoobboobooboobb oo
gobodbobooboobobooboooboobo

000000 OhWnd->destructor
0000000000000 000000000000000000000000000

googo

ooooooo0 OhWnd->paraml, hWnd->param2
000000000000000000000SInt3200000000

0000000 OhWnd->userBuf
gooooooooootboooboooobooooooboooooooooooooboooo

gobobboobbobboobboobooboooboobob

gobtooboboobuoboobogod

Nindows API 0 O 00O O nwCreateWindow() O nwDestroyWindow() O OO0 OO0
goodoouoouoogooooooobobobobbbbbbbooboooouUUUuo
ggbooooooooooboboboo
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Sint32 njUserMain(void)

M B O

{
Sint32 x, y, w, h, style;
NWHWND hWnd;
NJS_PERIPHERAL* per = njGetPeripheral (NJD_PORT_AO); %
Q
Q
// 0D000000D0O0OO0O0OO0O0OO0ODOaon 3
if (!(hWnd = nwFindWindow(NULL, "Test Window"))) goto skip;
// 0D000000D00D00O0O0O0O0O0DbOOoO0OoO0oOOoDOOoan
nwGetWindowPos (hWnd, &x, &y);
nwGetWindowSize (hWnd, &w, &h);
if (per->press & NJD_DGT_ST) {
/00000000000 0OD000DbOO0OOOoO0O0oO0DOOobOOoDOOo o
nwSetWindowPos (hWnd, 320 - w / 2, 240 - h / 2);
}
if (per—>on & NJD_DGT_TA) {
// A0 00000D0DO0ODD0DO0 0D000O0DObODDbODO0oO0oooooDoDoOO o
if (per->on & NJD_DGT_KU) y--;
if (per->on & NJD_DGT_KD) y++;
if (per->on & NJD_DGT_KL) x--;
if (per->on & NJD_DGT_KR) x++;
nwSetWindowPos (hWnd, x, y);
}
if (per->on & NJD_DGT_TB) {
//BOOUODODODOODODODOD OD0DO0DO0O0DO0DO0DO0OooDOoOooooooooon o
if (per->on & NJD_DGT_KU) h--;
if (per->on & NJD_DGT_KD) h++;
if (per->on & NJD_DGT_KL) w--;
if (per->on & NJD_DGT_KR) w++;
nwSetWindowSize (hWnd, w, h);
}
if (per->press & NJD_DGT_TX) {
// X0000000 00000 DbOO0OD0OO0OO0ObODODbOOON/OFFODOUDOODOO O
nwGetWindowStyle (hWnd, &style);
if (style & NWD_WS_CAPTION) {
nwSetWindowStyle (hWnd, “NWD_WS_CAPTION, O);
} else {
nwSetWindowStyle (hWnd, Oxffffffff, NWD_WS_CAPTION);
}
}
skip:
return nwExecute();
}
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Joouoogodobd

Ubooooobooooooboooofoood NwWD_WC_SsCRWINOOOOOOOOoooo
cooooooboboobooooooobooooooboOooOooOoobooOooOoooOboOoOoDboOn
cooboooobooooooocooooo

goobgooooobond

o000oo0O000b0DO000O00000b0000b00O00000000 nwCreateWindow()
oooooooooooooono NwWD_WC_SCRWINOOOOOoOoooooooooo
coooooooooooo

static void scroll_window_callback (NWHWND hWnd)

{
nwTextOut (hWnd, 1, 1, "Scroll Window Sample");
}
Bool create_scroll_window(void)
{
NWHWND hWnd = nwCreateWindow (NWD_WC_SCRWIN,
"Scroll Window",
NWD_WS_CAPTION | NWD_WS_BORDER | NWD_WS_SHADOW,
50, 50, 100, 100,
NULL) ;
if (!'hWnd) return FALSE;
hWnd->clientDraw = scroll_window_callback;
return TRUE;
}
void njUserInit(void)
{
nwInitSystem(...);
create_scroll_window();
}

goboboboooooooooobobobouobooobbobobobobobooobog
gboboboooooooooboboobobooboboboooboboobooooobgoon
gbobobobooooooboooooobogobobooboboboboboboooo
good
goboooboooboboboobbooboboobboobboobooboooboobooooD
goboboobbooboobooooboobobooboonbg

goboooobooboobobooobo

nwScrWinEnableScroll (hWnd, NWD_ES_VERTICAL);

goboooooooboooooooo

nwScrWinEnableScroll (hWnd, NWD_ES_HORIZONTAL) ;
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goboooboboboooboboon
nwScrWinEnableScroll (hWnd, NWD_ES_VERTICAL | NWD_ES_HORIZONTAL) ;
oooboboboooooooboooo

nwScrWinEnableScroll (hWnd, 0);
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1.5 U0Ugouoodod

goboooooobooobooooooOoO0d NWD_WC_EDITWINODOOOOOOooo
cooooOooOOooOooobO (@ooOoOO0O000 NWD_WC_SCRWIN)OOOOOOOooooo
cobooboobooboooooOooooooooon

oboooooboooobooboobooooobooooboboooboooooogn
ooooooboooooooobooooboobooon
obooooobooooboooboOooooOooooooooooon

Nindows 0 Nindows 0 0 0 00 O 00 Debug WindowO O OO 00000000000
gobooboboobon

1.5.2 gooubobobboobuoboboobod

Oo00oo0o0O000O0O0D00OO0OD0O0O000DO nwCreateEditWindow() O O OO OOOO

NWHWND hWnd;

hWnd = nwCreateEditWindow (500, "Edit Window 1",
NWD_WS_CAPTION | NWD_WS_CONTROL | NWD_WS_THICKFRAME | NWD_WS_SHADING,
50, 50, 150, 100, NULL);

g00000O0o000oDOOoDO00oDU0oD0oODoo0oOooood nwEditWinAddString()
oooobood

nwEditWinAddString (hWnd, "ABCD¥n");
nwEditWinAddString(hWnd, "0123¥n");

000 Oprintf) 0 0000000000000 0nwEditWinPrintf) 0000000000
nwEditWinPrintf (hWnd, "ADDRESS : %08X¥n", 0);

goboooboboooboobobooobooooooboobooobg

Edit Wine

cooooooooooooon

gooobooobooboooooboobboobobooboooboooboobobooooooooo
coobooooobooooooooOobooOoooOoooOoboOon
gooogooooobooooobo0oobooobooooboooooooooooDbooDoOoo
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goooobboobuoobboooboobbooobuoobbooobuoobboonbobo
goooooooboboooboobobboobbbobbbobboobobboboobo

00oooooooooooDooooooooOooooooOnDd nwbDestroyWindow()
goobooogg

nwDestroyWindow (hWnd) ;

goooo0oooooOn' 00000000000000000000000000000
gooooOO0O0o0O0oOoOOOO0OO0OOOOOO0OCOCOOOOOOOOOOOOOO0OCCOOO
Ooo0o0ooooo

m 0000000 Nindows 00 000 nwEditWinAddString(),nwEditWinPrint() 00 000 0
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1.6 0O00OOOOOOOOOOO

gooooooooooooooobooboooooooobOooooooooOoooooo
cobooooooooooooobobooboooooboooobooooooobboOoooboooo
oooooooooooobooo

1.6.2 gobobogoogooboooobd

000000000 (NNS_.ARGBOOO)ODOOOOoOOOoOoOO0oOoOoooOobooooo
ood

static NJS_ARGB argb = { 0.f, 0.f, 0.f, 0.f};

static NWS_SCROLLBARINFO material_scroll_info[] = {
/* caption data min max line page pos */
{"Alpha Scroll", {&argb.a, NWD_DT_FLOAT}, -256.f, 255.f, 1.f, 10.f, 0.f},
{"Red Scroll", {&%argb.r, NWD_DT_FLOAT}, -256.f, 255.f, 1.f, 10.f, 0.f},
{"Green Scroll", {&argb.g, NWD_DT_FLOAT}, -256.f, 255.f, 1.f, 10.f, 0.f},
{"Blue Scroll", {&%argb.b, NWD_DT_FLOAT}, -256.f, 255.f, 1.f, 10.f, 0.f},
};

static NWS_SCROLLBARLIST material_scroll_list = {
sizeof (material_scroll_info) / sizeof (NWS_SCROLLBARINFO),
NWD_WS_SB_HORZ, 50, 3, 200, 14,
material_scroll_info,

};
static void draw_material_window_callback (NWHWND hWnd)
{
nwTextOut (hWnd, 2, 2, "A %3.0f", argb.a);
nwTextOut (hWnd, 2, 16, "R %3.0f", argb.r);
nwTextOut (hWnd, 2, 30, "G %3.0f", argb.g);
nwTextOut (hWnd, 2, 44, "B %3.0f", argb.b);
}
static void create_material_window(void)
{
NWHWND hWnd = nwCreateWindow(NWD_WC_WIN, "Material Window",
NWD_WS_CAPTION | NWD_WS_SHADING |
NWD_WS_BORDER | NWD_WS_CONTROL,
40, 382, 260, 64, NULL);
hWnd->clientDraw = draw_material_window_callback;
nwCreateScrollBarArray(&material_scroll_list, hWnd);
}
void njUserInit(void)
{
create_material_window() ;
}

Sint32 njUserMain(void)
{
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njSetconstantMaterial (&argb) ;
njDrawObject (0BJECT) ;
return nwExecute();

}

Oooooooooooooooooboooooooon Material WindowdOOOOD4
coooooooooooooooboooboooooOoooooooooooboocooobooOoon

coboooboooobobooobooooooooooboOod

gobooboogbbobboobo

0oooobobobobobobobobooooboOoboOnD NIS_.ARGBOODOODOODO

argb0000O0O0OOO

0 Material WindowO OO OOOQOOOODOOOOOO0OOOOOODOOOOODOOOO

oooooon

1.6.3 guobugooboobouoobuooounooond

gogbouoogn

00000000000 nwCreateScrollBarArray) 0D 00000000000 O0O00OO
00o000o0O0o0oU0o0o0oU0Uo0ooo0o0oUo0ooUooooooooUoooo

ocooooooooooood

static NJS_ARGB argb

{0.f, 0.f, 0.f, 0.f};

static NWS_DATA dt[] {
{(void*)&argb.a, NWD_DT_FLOAT},
{(void*)&argb.r, NWD_DT_FLOAT},
{(void*)&argb.g, NWD_DT_FLOAT},
{(void*)&argb.b, NWD_DT_FLOAT},

};

static void draw_material_window_callback (NWHWND hWnd)

{
nwTextOut (hWnd, 2, 2, "A %3.0f", argb.a);
nwTextOut (hWnd, 2, 16, "R %3.0f", argb.r);
nwTextOut (hWnd, 2, 30, "G %3.0f", argb.g);
nwTextOut (hWnd, 2, 44, "B %3.0f", argb.b);

}

static void create_material_window(void)
{
NWHWND hScl;
NWHWND hWnd = nwCreateWindow(NWD_WC_WIN, "Material Window",
NWD_WS_CAPTION | NWD_WS_SHADING |
NWD_WS_BORDER | NWD_WS_CONTROL,
40, 382, 260, 64, NULL);
hWnd->clientDraw = draw_material_window_callback;
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hScl = nwCreateScrollBar (NWD_WS_SB_HORZ, "Alpha Sroll", 80, 3, 200, 11, hWnd);
nwSetScrollBarData(hScl, &dt[0]);

nwSetScrollBarRange (hScl, -256.0f, 255.0f);

nwSetScrollBarPos(hScl, 0.f);

nwSetScrollBarLineMove(hScl, 1.f);

nwSetScrollBarPageMove (hScl, 10.f);

hScl = nwCreateScrollBar (NWD_WS_SB_HORZ, "Red Scroll", 80, 17, 200, 25, hWnd);
nwSetScrollBarData(hScl, &dt[1]);

nwSetScrollBarRange (hScl, -256.0f, 255.0f);

nwSetScrollBarLineMove (hScl, 1.f);

nwSetScrollBarPageMove (hScl, 10.f);

nwSetScrollBarPos(hScl, 0.f);

hScl = nwCreateScrollBar (NWD_WS_SB_HORZ,"Green Scroll", 80, 31, 200, 39, hWnd);
nwSetScrollBarData(hScl, &dt[2]);

nwSetScrollBarRange (hScl, -256.0f, 255.0f);

nwSetScrollBarPos(hScl, 0.f);

nwSetScrollBarLineMove(hScl, 1.f);

nwSetScrollBarPageMove (hScl, 10.f);

hScl = nwCreateScrollBar (NWD_WS_SB_HORZ, "Blue Scroll", 80, 45, 200, 53, hWnd);
nwSetScrollBarData(hScl, &dt[3]);

nwSetScrollBarRange (hScl, -256.0f, 255.0f);

nwSetScrollBarPos(hScl, 0.f);

nwSetScrollBarLineMove(hScl, 1.f);

nwSetScrollBarPageMove (hScl, 10.f);

oo0b00ooooo0ooooooobOoonobood Material WindowOOOOQOOGOoOo
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oogouobon

gobobooooooooocoobooOoobooooboooOooooooooooooo
coboboooooooooooooooboooooooooooooooooOooobooOoon
cooboodobilooooooobobocdoooooobooooboooooooOoooboboOooo

gooogooboogon

D000 MMBackOD NextOOOOOOOOOOOOOOOOOOODOODDOOOO
ooooooooooooo

#define TEXTURES 4
static int texno = 0;

static void test_window_callback (NWHWND hWnd)

{
char buf[256];
sprintf (buf, "Texture=)d", texno);
nwTextOut (hWnd, 1, 1, buf);
}
static void button_callback_back (NWHWND hWnd)
{
texno--;
if (texno < 0) texno = TEXTURES - 1;
}
static void button_callback_next (NWHWND hWnd)
{
texno++;
if (texnum >= TEXTURES) texno = O;
}
Bool create_test_window(void)
{
NWHWND hWndParent;
hWndParent = nwCreateWindow(NWD_WC_WIN,
"Texture Select",
NWD_WS_CAPTION | NWD_WS_BORDER | NWD_WS_SHADOW,
50, 50, 128, 48,
NULL) ;
if ('hWndParent) return FALSE;
hWndParent->clientDraw = test_window_callback;
nwCreateButton(button_callback_back, "Back", 3, 20, 48, 13, hWndParent)
nwCreateButton(button_callback_next, "Next", 56, 20, 48, 13, hWndParent);
return TRUE;
}

Sint32 njUserMain(void)
{

njSetTexture (&texlist[texno]);
njDrawObject (0BJECT) ;
return nwExecute();
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}

gobooooooooboooobooooooooooooon

goboobobooboooboo

OBackOM NextOOOOOOOOOOOOOOOOOOOOOOOODOOOOOOOOO
o000 texnoOOOOOOODOOOOOOOOOOOOOOOOOOOOOOODOOOO
oooooooo
coobobOoobOoooooooooobO0obo0o0ooOooOo0oOo200000000DC0O00
ooooo

goboggoouoon

DOOOOOO0OO0OD0OmMBackdD NextDOOOOOOOOOOOOODODODOOOOOO
cooooooooooooobooboooooooooOoooOooOoooOooOooobOboOoOooDoooon
cobobobooddoodobooobooooooooooboooobooooooOooboOooooon

Oo0oooo0ooooooOooOO0OO0m@MBackObOOOODODOODOOOODOOOOOOOO
cooobooooobooobooooooboOoooOoboOobobooobooOooooboOoOooboooo
coooooooooooooooooboooooooooooooboooocooobooOoon
cooooooboboooboooboooooo

00000000000000000dd nwEnableButton) 0O O0O0O0O00O

dooooooogooo
nwEnableButton(button, TRUE);

goooooooooo
nwEnableButton(button, FALSE);

oooooooobodoooooooooooooooooooooooonoooooog
ooboboooooooobooooooo

#define TEXTURES 4

static int texno = 0;
static NWHWND button_back;
static NWHWND button_next;

static void test_window_callback (NWHWND hWnd)
{
char buf[256];
sprintf (buf, "Texture=)d", texno);
nwTextOut (hWnd, 1, 1, buf);
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}

// 00000000000 OO BackOOODOOODODODOODOO
if (texno == 0) nwEnableButton(button_back, FALSE);
else nwEnableButton(button_back, TRUE);

// 00000000000 DI NextOOOOODODOODOOOO

if (texno == TEXTURES - 1) nwEnableButton(button_next, FALSE);

else nwEnableButton(button_next, TRUE);

static void button_callback_back (NWHWND hWnd)

{

}

texno——;

if (texno < 0) texno = 0;

static void button_callback_next (NWHWND hWnd)

{

}

texno++;

if (texnum >= TEXTURES) TEXTURES - 1;

Bool create_test_window(void)

{

NWHWND hWndParent;
nwCreateWindow (NWD_WC_WIN,
"Texture Select",

hWndParent =

NWD_WS_CAPTION | NWD_WS_BORDER | NWD_WS_SHADOW,

50, 50,
NULL) ;

if ('hWndParent) return FALSE;

128, 48,

hWndParent->clientDraw = test_window_callback;

button_back

button_next

nwCreateButton(button_callback_back,

"Back",

3, 20, 48, 13, hWndParent);

nwCreateButton(button_callback_next,

n Next n

56, 20, 48, 13, hWndParent);

// 000000000000 00D0 I BackOODODDODDODDODOOOOODO
nwEnableButton(button_back, FALSE);

return TRUE;
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1.8 0000

Nindows O OOOOO GuUIOOOOOO0OOO0OO0OOOO0OO0OOO0OO0OO0O00O0O000 API
oooooooo

Nindows OO OO OOOOOOOO0OO0OOOO0OOO0OOOOOOOOOOOOOOOOOO
OO0 User(undefined DO OO OOOOOOOOODOOOOOOOOO

0000000000 User(undefined)d O O

goboooboooooboooobobooboboooooooooOoooooooooooboooon
coooooooooooooooOooOooooobooooooooboOoooOoboOoOooDooon
cooooboooooOooooobocoooOoboOoooOOoOobOooooooooooboocoooooon
cooooooooooOoOoOoOoOoOoOoOO0OOOOOOOO0OOOOOOOOOOODOOOn
coooocoooooobooooo

1.8.2 goobooouooboogd

Uobooooooobodd NWS_MENUTABLEOOOOOOOOOOOOOOOOO
cooboooobooobooobooooooooooDoon

static void menu_callback (NWHWND hWndMenu, Sint32 idx, Sint32 param)

{
}
static NWS_MENUTABLE menu_table[] = {
// 000
{
NWD_MF_NORMAL, // 00000000 D0DOCOO0OODODOOODOOOOO
"Test Menu 1", // OO OODO
menu_callback, // 000000000 OCOO0ODOOODODOOOOOOO
0, // 0000000000000 ooooaog
},
// 0000000000
{
NWD_MF_NULL, // 000G040dod
nn
NULL,
0
},

};

OoO0O0O0000000000OO0D0OD0000 User(undefined)DOOOO0O0O0O0O0O0O0OO
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nwSetUserMenu() DO OO OO

void njUserInit(void)

{
nwInitSystem(...);

nwSetUserMenu (menu_table) ;

}

goooooooooOoDOODOOoOOOO0OD User(undefined)D OO0 User >O00000

ooooOOoooooobTestMenu 1000000000 0OO0OOOOOCOCOOOO

ocooooooobooooooo @

oooooooobDooooobooooboooobooboo0oooooo0On menu_callback()
OO00000OD000O0Omenu_callback)DOO0OO0OO0O0O0O0O0O0OOOO0OOOOOOOO

coobooooboooobooooooboboOobooboOooooooooooooboOooo
gobooooobooocoboooobooooooooooo

static void menu_callback (NWHWND hWndMenu, Sint32 idx, Sint32 param)
{

}
static NWS_MENUTABLE menu_table[] = {
// 000
{
NWD_MF_NORMAL, // 000000 DODOOOOOOODOOO
"Test Menu 1", // 0O OOO
menu_callback, // 0000000 OO0OO0OOOOOOOODO
0, // 0000000000000 ooooaog
},
// 000
{
NWD_MF_SEPARATOR, // OO ODOO
nn
NULL,
0)
},
// 000
{
NWD_MF_POPUP, // 0000000000000 00O00O0a0
"Test Popup 1", // 0O O0ODO
NULL,
(Sint32)submenu_table, // 0O 0D O0D0DO0O0O0OOOOOO
}:
// 0000000000
{
NWD_MF_NULL, // 0DO0o0ooogog
nn
NULL,
0,
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};
static void submenu_callback(NWHWND hWndMenu, Sint32 idx, Sint32 param)
{
}
static NWS_MENUTABLE submenu_table[] = {
// 000
{
NWD_MF_NORMAL | NWD_MF_GRAYED, // 0000 O00O0OOO0O ODOODOADO
"Sub Menu 1", // 00000
submenu_callback, // 00000000
0, // 0000000000000 O0D0o0o0oag
},
// 000
{
NWD_MF_NULL, // 00 000o
NULL,
0
},

};
000000000000 nwSetUserMenu()OOOOOOOOOO0OO0O0O0O0000O0OO

goooogg

O0O0OnwSetUserMenu() DO OO0 OO0OO0O0OOCOO0OO0O0OOOOOOOODOOOOOOO
gobooboobbooboooboobobbbooboobboonoa

O0000oO0ooooooogo (2

gobooboooboobbobbobboobboobon

nwSetUserMenu (NULL) ;

OO0O0OO0O0000 UserundefinedDOOOODOOOOOOOOOOOOOOOODDOO
ooooo

1.8.3 gobooooboboobod

goooooooooooooobbobobboooboooooooooooonoogon

OoooooooobooooooooooboobobooooooDboboOonnD menu_callback()
goboooboooodg

static void menu_callback (NWHWND hWndMenu, Sint32 idx, Sint32 param)

00000 hwWndMenuDO O OODODODODOODODODOO0O0DOOO0OODOOOOOOOOODOOO
gobogbooboboobbuoobooboboobogon
00000 dxk000000D0000000D0000000000O0000O000Oooog
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googooooboobbbbbooodbbbbbdobhiooooobbooooL bbb
gboooboobobuooboobooboobooboooboobooboboobooboD
goobooboooood

paramU 00000000000 0OO0OOOOOODOOOOODOOOOOODOOOOOD0
gboooobogboobobboboooobobooboboobobooboboobo

1.8.4 googoood

goobobooboobobooobboooboboobobooboboboooboboo
gooooboobbboboobboobooobooboobbooboobbooboD
OO00O00O0OO0OOONiIndowsOOOOOODOOONinjalInfoOOOOOOOOOOMOD Ninja
InfoOO 00000000000 00000000M NinjalInfoOOOOOOOODOOO
00000000000 NinjaInfoD0ODOOOO0OOO0OOOOOODOOOODOOOO
ooooooo

i
Info

Info
Window
e Meter

ooooooooo

ob000o000ooooooooooooooooooooooooooD typeO 0O
OO0O000000000000000 menu_tableO0O0O0O0O00O0000O0O0C0OO00OO
ooooo
oooooooooooog

menu_table[0].type |= NWD_MF_CHECKED;
oooooooooooog

menu_table[0].type &= “NWD_MF_CHECKED;

oooooooooooboooooo

static NWS_MENUTABLE menu_table[] = {
{NWD_MF_NORMAL, "Test Window", create_test_window, 0},

{NWD_MF_NULL, "", NULL, O},
s
static void destroy_test_window_callback (NWHWND hWnd)
{
menu_table[0] .type &= ~“NWD_MF_CHECKED;
}

static void create_test_window (NWHWND hWndMenu, Sint32 idx, Sint32 param)
{

NWHWND hWnd;

// 000000000000 0000o0oooao
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// 0 0000000000000 DLOD0D0D0oOoUoOoOoDooODDOg
if (hWnd = nwFindWindow (NULL, "Test Window")) {
nwDestroyWindow (hWnd) ;
} else {
hWnd = nwCreateWindow(NWD_WC_WIN, "Test Window",
NWD_WS_CAPTION | NWD_WS_CONTROL | NWD_WS_SHADING | NWD_WS_BORDER,
50, 50, 100, 100, NULL);
// 000000oood

hWndNjInfo->destructor destroy_test_window_callback;
0

// 0 Test Window 1 00 O O 000 o0o0oooo0ooooooooooo0ood
menu_table[0] .type |= NWD_MF_CHECKED;
}
}
void njUserInit(void)
{
nwInitSystem(...);
nwSetUserMenu(menu_table) ;
}

O0O000000000 nwSetUserMenu()O0 00000000000 Test Window O
doooooooooobbooob oo ooooooooooooao
gooooooo

Oo0oooDooo0o0O0gd (hwnd->destrctor) D 000000000000 0OOOODOOO
gooboboooonoobbbbboooob oo boOobobooooo
goddoobooooooooooobbbbbbobbbbobooooooboooouoo
goooooobobobooooooogoogo

static void create_test_window (NWHWND hWndMenu, Sint32 idx, Sint32 param)

{
NWHWND hWnd;
if (hWnd = nwFindWindow (NULL, "Test Window")) {
nwDestroyWindow (hWnd) ;
menu_table[0] .type &= ~NWD_MF_CHECKED;
} else {
hWnd = nwCreateWindow (NWD_WC_WIN, "Test Window",
NWD_WS_CAPTION | NWD_WS_CONTROL | NWD_WS_SHADING | NWD_WS_BORDER,
50, 50, 100, 100, NULL);
menu_table[0].type |= NWD_MF_CHECKED;
}
}

0000000000000 0oo0oo0o0o0oooo0ooo0ooooooooooooo
00000o00o0ooo0ooooooo0oOU0oUoooooooooooooooooon
00000 nwCreateMenuWindow() OO OO DOODO

static void submenu_callback (NWHWND hWndMenu, Sint32 idx, Sint32 param)
{
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}

static NWS_MENUTABLE submenu_table[] = {
{NWD_MF_NORMAL | NWD_MF_GRAYED, "Sub Menu 1", submenu_callback,
{NWD_MF_NULL, nel

};

static void menu_callback (NWHWND hWndMenu, Sint32 idx, Sint32 param)

{

}

static NWS_MENUTABLE menu_table[] = {
{NWD_MF_NORMAL, "Test Menu 1", menu_callback, O},
{NWD_MF_SEPARATOR, i NULL,
{NWD_MF_POPUP, "Test Popup 1", NULL, (Sint32) submenu_tablel},
{NWD_MF_NULL, RN NULL,

};

void create_popup_menu(void)
{
NWHWND hWnd;

hWnd = nwCreateMenuWindow(menu_table, "Test Menu", 10, 10, NULL);

void njUserInit(void)

{
nwInitSystem(...);

create_popup_menu() ;

}

gobogoboobooboooboobooobooboon

Wenu 1

ezt Popup | L'

coobooooooooooo

gobooooooboooobobooobooobooobooooobobooboOon
oooooooobooooboooboooooo

goooobboooouoboboobooon

goooooooobbobboobobobooooobbobobboboboboog
ooy gb bbb bbb bo
OO00000 nwCreateMenuWindow() 0 00000000000 OO0OODODOOOOOO
gooog

goboobobooooobbooboobooobooboob

void create_popup_menu(void)

{
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NWHWND hWnd;

hWnd = nwFindWindow(NULL, "Test Menu");
if (!'hWnd)
hWnd = nwCreateMenuWindow(menu_table, "Test Menu", 10, 10, NULL);

}
Sint32 njUserMain(void)
{
create_popup_menu() ;
return nwExecute();
}

gboooooooooooooooooooooooobooboooobooOoOOobbOooon
coboooooooooooOooOooOoboOoOobOboOoOoOoOoOooOoOoOoOobOboOoOoDboOoOn
ooooooooood
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Nindows OO O00O00OCOOO00O0OO0OOO000ODOOOOOUOOOOOOOOOODOOOO
0000o000000oo0o0ooo0oooooo0ooo0oooooO0oooDooooooo
pdGetPeripheral) DO 00O 0O

gooooogd

00000000000 pdGetPeripheral) D OO0 O0O0O0O0O00O0OOO Nindows API O
nwGetMousePosition) 0000000000000 OO0OOOOODOOCO0OO

Sint32 njUserMain(void)

{

}

Sint32 x, y;
PDD_PERIPHERAL* mouse;

// nwInitSystemO)OD OO0 0DO00O00O00O0OOOOOOOOO
mouse = njGetPeripheral (PDD_PORT_AO) ;

// 00000o0ooao
nwGetMousePosition(&x, &y);

if (mouse->on & PDD_DG
// A0 O 000

T_TA) {
goooad
}

if (mouse->on & PDD_DG

T_
// BOOODOODO

—
Uy
O™

(

O O

}

if (mouse->press & PDD_DGT_TA) {
// AD 0000000

}

if (mouse->press & PDD_DGT_TB) {
// BOOODODOOOO

}

if (mouse->release & PDD_DGT_TA) {
// ADO0 000000

}

if (mouse->release & PDD_DGT_TB) {
// BOOODOOOOO

}

return nwExecute();

goboooobooboobobobooboobbooboboooooboboobooo

Sint32 njUserMain(void)

{

Sint32 x, y;
NWHWND hWnd;

nwGetMousePosition(&x, &y);
hWnd = nwFindWindowByPos(x, y);
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if (hWnd) {
// 0000000000000 D00o0ooooooooooooo

} else {
// 000000000000 DO0DDOD D000 O0oO0DDbODDbODDbOOoO0ooOooOooOooD

}

return nwExecute();
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1.10 0000

Nindows 0000000000000 FontOO0O0O00O0O0O0ODO APIOOOOOODOOO
cooboooooooobooooooo

1.10.2 00OO0O0OoOobbooooond

Nindows OO OOOOOOOOOOOOOOO0O0O0O0O0OOOOOCOOOOO0O00000
oooooooboooboooobobooddePropertyl0 00 D0OO0O0O0OOO0O0DOOOOO
ooooooooooo
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GDFSOUOOOOOobObO100o00o0oo0oobobooo

01 0GDFS 000000000000

oo

oo

GD-ROM O OO0OO
ooooooDo

MOooooooooooo

0 (@UOoOoOoooDo0oOooooon
| (UoOoOoDoDoOoOooooooog
GDDAOOOOO @Quooooooog

a (@ooooooo

2.1.2 gooogon

obooboooooboooooebobooobooobooooboooonolooooon

| 000000000 |
3 | GDFS (FileSystem)O |
0 )

| GD Driver(d |

-

]
E GD-ROMOOOOO
I |(QODO0000O000)o

=)

01 oooooo

O sy_cache.lib(RAW CACHE library)
O sy_chain.lib(interrupt chain handler library)
O kabuto.lib(Access Librar for kabuto)
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2.2 0O0O0OO

GDFSOUOOobooOoobooooooboobobooooono 20

02 OGDhbrSOO0O00O0O0OO0O

0o 0o

FAD 000000000GD-ROMOOOOOODO

00000000 00000000000000000000000000000000

GbOOoOD0 GDOOOODO0O0O0D00000D00000000000

oooooo 0000000000000000000000000000

000 GD-ROMOOODO0O000O00000O00000000GD-ROMO
02048000000

0000000000 GD-ROMOIODOO0O0O0O0O00O0DO0O0O0O0O

00000000000000 |00000000000000000000000000000000
0000000000000

00000000000 0000000000000000000

GhFSUOO00000000000D0OD0OOO0OD00O0O gdRsInit) 00000000000
gobooooobobobobooboobbo

gooodoobooooooooon
oooooobDOod (GD-ROM)
ooooooon

gboboooooooobooooboboooooboooooooooobooobOboOoOoboOon
cooboooooboooboooooooOooOoooboboOooboOo0ooooOoOoOoooOboOoOoDo

gobooooooooooooboooboboooboooooooooooooogn
ooooooboooooooooooboboboooooooooooooooooooooo
coooooooooooo

gobooooooooooooboooboooon

0 gdFsGetWorkSize( max_open )
0 gdFsGetDirrecSize( max_dirent )

oooooooooooooooOobob0 100000000000000 gdfsworkO 0O
oooooooboooobooooon 20000000000000000000000O
gobooooooooooobooooooooboooooooboobooooooooboogo

001 Mmooooooooo

Uint32 gdfswork[gdFsGetWorkSize(8)/4];
Uint32 gdfscurdir[gdFsGetDirrecSize(64)/4];

gdFsInit (8, gdfswork, 64, gdfscurdir);
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00000000 gdfsworkD 320000000000000000
00 INit0000000FNshO0O00000000 mit000000000000000
000 (000 Overlay 000000000000)0

2.2.3 gogogooog

GDFSOOOooooboboooboobbodooobobobodooooobooooobooo2gn
oooooo

gbooobooooooooogooceb-rROMOOOOOOOOOOOOOOOOOOOO
cooboobooooooooooooooooobooooooooooobocOooobooOon
oooooooostobobodooooooooobogbooooon

pooooooooog
1:.000000000

FILEL.DATGN 2:00000000
FILE2.DAT] 3: FILEL.DATO
FILE3.DATO~ 4: FILE2.DATO
.0 5: FILES.DATO

u]

0

02 Mooooooooooooon

gobooooboobooobooobooboobboooboobbooboobbo
gobooobobooboooboobboooboboobboobooboooboboooo
gobodbboooooobooboobboooboobbooo
0000000ooooogogdogdFsChangeDird 0000000
gooobooboooooboooboboobobooobooboboboobobo
GD-rOMIOOUOOOODDDOOOOOO0ODODOODOOODDDDOOOOODDODDDOOO
gog
gogboopobooboobobooboobobbbooboobbooboobboo
gbobooooboooooboobobobooobooboboobooboobbo b 3b0boon 2m

.| MoviE - GAME
Loaler]
s MOVIE
gdFsOpen

w.
GRA GRA
goooo
gooooooao

ooooo

03 Mooooooooooooon
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246

btz Moooooooobooogo

Uint32 dirbufl[ gdFsGetDirrecSize( 64 ) 1;
Uint32 dirbuf2[ gdFsGetDirrecSize( 64 ) 1;
GDFS_DIRREC gf_moviedir;

GDFS_DIRREC gf_gradir;

GDFS gdfsl ,gdfs2;

gf_moviedir = gdFsCreateDirhn( dirbufl ,64 );
gf_gradir = gdFsCreateDirhn( dirbuf2 ,64 );

gdFsLoadDir( "MOVIE", gf_moviedir );
gdFsLoadDir( "GRA" , g_gradir );

gdfsi
gdfs2

gdFsOpen( "ABC.MOV" ,gf_moviedir );
gdFsOpen( "DEF.GRA" ,gf_gradir );

/* D 000oooooooog */

gdFsClose( gdfsl );
gdfsClose( gdfs2 );

gooogd

g oooboobbobobbbbboooog
O000O00OD00OD0O gdFsOpenOOoOooOoOOOODOOODOO

Oooooooo0ooooDooo0oooo0oooooUgooOn (gdrFsGetFileSize,
gdFsFileSctSize, gdFsGetFad)C

pgogooodoodooooooooooooob bbb g g
O000000000000000000 (gdFsSeek, gdrFsTell, gdFsCheckEof)O
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GDFS gf;
Uint32 buf[ 2048 / sizeof( Uint32 ) 1;

©

Dreamcast.



gf = gdFsOpen( "ABC.DAT" ,NULL );
gdFsRead( gf ,1 ,buf );

gdFsClose( gf );

@oooooooo
00000000000000000000000000000
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GDFS gf;
Uint32 buf[ 2048 / sizeof( Uint32 ) 1;
gf = gdFsOpen( "ABC.DAT" ,NULL );

gdFsReqRd32( gf ,1 ,buf );

do {
stat = gdFsGetStat( gf );
} while( stat == GDD_STAT_READ );

gdFsClose( gf );
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gdFsReqGdRA( gf ,128 );

while( (stat = gdFsGetStat( gf )) == GDD_STAT_READ ) {
if ( gdFsGetTransStat( gf ) == GDD_TRANS_READY ) {
gdFsTrans32( gf ,2048 ,buf );
}
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Sint32 dstat;

dstat = gdFsGetDrvStat();

if ( dstat == GDD_DRVSTAT_OPEN ) {
/% abort OO x/
}
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DA(Digital-Audio) 00 0000000000000 700
0007 OToCOOO

Sint32 tocbuf[ 102 1;

gdFsGetToc( 1 ,&tocbuf );
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