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ps2_gs_gparam *gp = ps2_gs_get_gparam(); 
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 g_psm = PS2_GS_PSMCT32; 
 g_zpsm = PS2_GS_PSMZ24; 
 g_zbits = 24; 
... 
ps2_gs_vc_graphicsmode(); 
 g_fd_gs = ps2_gs_open(-1); 
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Initialization of the GS 
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 ps2_gs_reset(0,  
    PS2_GS_NOINTERLACE,  
    g_out_mode,  
    PS2_GS_FRAME,  
    PS2_GS_640x480, 
    PS2_GS_60Hz); 
  
 ps2_gs_set_dbuff(&g_db,  
        g_psm,  
        gp->width,  
                 gp->height, 
        PS2_GS_ZGREATER, 
             g_zpsm,  
             1); 
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*(__u64 *)&g_db.clear0.rgbaq = 
  PS2_GS_SETREG_RGBAQ(0x10, 0x10, 0x10, 0xFF, 
   0x3f800000); 
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How to set Double Buffering 
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//Initialize drawing environment and clear the buffers 
ps2_gs_put_drawenv(&g_db.giftag1); 
  
//Wait for all operations to be finished 
ps2_gs_set_finish(&g_finish); 
ps2_gs_wait_finish(&g_finish); 
  
//Sync to V-Sync and start drawing in front buffer 
odev = !ps2_gs_sync_v(0); 
ps2_gs_start_display(1); 
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ps2_gs_vc_lock(); 
ps2_gs_swap_dbuff(&g_db, frame); 
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PS2Math::Vector4 Cube[] = {  
 PS2Math::Vector4(-5.0, -5.0, 5.0, 1.0), 
 ... 
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Setting Geometry of the 
Cube, 3D coordinates and 
vertex colors 
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float xyAspectRatio =  
 static_cast<float>(gp->width * gp->pixel_ratio) / 
      gp->height; 
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int xOffs = gp->width / 2; 
int yOffs = gp->height / 2; 
ProjMatrix.MapToViewPort(gp->center_x - xOffs,  
   gp->center_x + xOffs,  
   gp->center_y + yOffs,  
   gp->center_y - yOffs,  
   16777215.000000,  
                    0); 
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TransformationMatrix =  
 ProjMatrix * ViewMatrix * WorldMatrix; 
 

Setting up, World, View and 
Projection matrix 
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static __u8 __attribute__((aligned(16)))  
 ScratchPad[16 * 1024];  
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int VertexNum = sizeof(Cube) / sizeof(Cube[0]); 
int QWC = VertexNum * 2 + 1; 
 
//This is the index into DMAPack 
int DMAPackIndex = 0; 
 
//Now create the HEADER 
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DmaPack[DMAPackIndex++].ul64[0] =  
 MAKE_DMA_HEADER(QWC, 0, PS2_DMATAG_END, 0); 
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#define MAKE_DMA_HEADER(QWC, PCE, ID, IRQ) \ 
 ((__u64)(QWC) | ((__u64)(PCE) << 26) | \ 
((__u64)(ID) << 28) | ((__u64)(IRQ) << 31)) 
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SCE_GIF_SET_TAG(VertexNum, 1, 1, PrimReg,  
 PS2_GIFTAG_FLG_PACKED, 2); 
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sceGifTag *GifTag =  
 (sceGifTag *) &DmaPack[DMAPackIndex]; 
 GifTag->REGS0 = PS2_GIFTAG_REGS_RGBAQ; 
 GifTag->REGS1 = PS2_GIFTAG_REGS_XYZ2; 
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int QWC = VertexNum * 2 + 1; 
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__u32 PrimReg = SCE_GS_SET_PRIM(4, 1, 0, 0, 0, 0, 0, 0, 0); 
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float  PS2Math::Vector4::ConvertToFixedPoint( int Vertex[]) { 
 
  float divw; 
   
  divw = 1.0 / w; 
  Vertex[0] = (int) (x * divw) << 4; 
  Vertex[1] = (int) (y * divw) << 4; 
  Vertex[2] = (int) (z * divw); 
  Vertex[3] = 1; 
   
  return divw; 
} 
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ps2_dma_start(g_fd_gs, NULL, (ps2_dmatag *)ScratchPad); 
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frame++; 
odev = !ps2_gs_sync_v(0); 
ps2_gs_vc_unlock(); 
  

7�����
�� ��������	�������� �� ���� �
� ����� ����� /&;����� �����#� ����

������������������� ������
�� �� ���� �
� ���
��� �������� �
�
��� 
� ������ ��

�
�"�������
��
��������������
���
���������

�

1.5 2�2����"�����

�

'�����
�����������������"������������������������#�	
��
��������
����


�������������������������������������"�������
���������#���������"����	
	��

������ ����� ����	��� ���� ���
�� 
�� ����� 
�� ���� ��"����� �� ����������

������� ����� �
� �2�� ��������� ��������� ,. )� ���� /F%82� ��������� 2�2��

	���� �
�"��� �
��� ����� �2�� �
�
��� ��� �� �	����� ���� �� ��
���
���� ���

��
���		����
��7
���������
������� ���	����������������
�����	���������

"���������������
�2�2����"��������������
��
��������
����������"����������	������

�
�������"�������
������ �*�����/������������	���#�2�2��	
����������������

	���"���
����������������������
����������
�	������
���	��
	���������������

.���� ����������� "������� #"#�� ���� ���������� �� ����� ������� ����� �
�

,. )����������������������
������	����������������������
������	��������

��
���	� �
������ 
	�� "���� )���� 	���� ����� ��� ������ ���	� 	��� "��

��"

���#���������	������������
�����������������
����	�#�
�"��� �������
�

�
����
��
�"����������
������
��,. �������#�8'7����#����> �"��
������������

���� ����� �
� �
����
������ ���������� �
� ���
	����� ���#� �� �	���� ��������

�������� ��� /;�=1�� -���� 
� �
	����"��� 
���� ����� I���
�� ���	� �����

���	��
����=1����������0����������������������
�����������������#�����������������

"���������
���������#����	��� �
�"����� �����
������
�����������������������
��

�������
���2��	����������������������������#�������	�����
��
����
��������

��������������8'7���������
��������������
�	����

7�����������
��
���	�������
�������
���	��	�	
����
�������
��
�
��#�

�����'����������������
	�	������
�� ���	������22C��
������
�#��������

�����������������������
��	���� ������������
��	����	
����
�
��#�����������

����� �� ��������� 
�� 	�� �������
��� ���� �
������+���+*
"��� �� ���� �
��

��	�� �� ��	"��� 
�� ��B� "��� �
��� �
� �����#� �������� ��
	� �� ������ 	�	
���

�����$�

Send packet to DMA 
Controller 

What is SPS2 library 

Risk of using SPS2 



PS2 - Tutorial Chapter 01 – Simple cube 
 

                                                                             ����+�

 
void DumpDMAPack(void *Data, int Num) { 
 
 //D is a pointer to sps2uint32[4] element. 
 sps2uint32 (*D)[4] = (sps2uint32 (*)[4]) Data; 
 for (int I = 0; I < Num; ++I) { 
  
     printf("%d:\t%X %X %X %X\n", I,  
     D[I][0], D[I][1], D[I][2], D[I][3]); 
 } 
} 
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iSPS2Descriptor=sps2Init();        
 
pMemory=sps2Allocate(4096,  
   SPS2_MAP_BLOCK_4K | SPS2_MAP_UNCACHED, 
   iSPS2Descriptor); 
 
sps2UScreenInit(0); 
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01-FirstCube_sps2 

Initing and allocating 
memory on SPS2 

Talking to DMAC 
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//Wait for the DMA transfer to finish 
sps2WaitForDMA(2, iSPS2Descriptor); 
 
//Swap displays now that we're done 
sps2UScreenSwap(); 
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 //Shut down the screen 
 sps2UScreenShutdown(); 
 
 //Free memory used to store DMA packet 
 sps2Free(pMemory); 

Setting and starting DMA 
transfer 

Ending application. 
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 //Close library 
 sps2Release(iSPS2Descriptor); 
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make SPS2DIR=/Develop/sps2dev-0.3.0a 
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PS2 Peripherals: The 
controller 

Reading data and interact 
with the controller 

Dumping data content 
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Accessing joypad features 
with ioctl 

Different Access Modes 

Analog and Digital mode of 
the pad 

Choosing and locking mode 
of the pad 
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ps2pad_mode PS2PMode; 
PS2PMode.offs = 1; 
PS2PMode.lock = 3; 
ioctl(Joypad0, PS2PAD_IOCSETMODE, &PS2PMode); 
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ioctl(Joypad0, PS2PAD_IOCENTERPRESSMODE); //Enable 
ioctl(Joypad0, PS2PAD_IOCEXITPRESSMODE);  //Disable 
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int PadStatus =  
 ioctl(Joypad0, PS2PAD_IOCGETSTAT, &PadStatus); 
while(PadStatus == PS2PAD_STAT_BUSY) { 
   
 ioctl(Joypad0, PS2PAD_IOCGETSTAT, &PadStatus); 
} 
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struct ps2pad_act { 
   
  int len; 
  unsigned char data[32]; 
}; 
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ps2pad_act PSact; 
PSact.len = 6; 
memset(PSact.data, -1, sizeof(PSact.data)); 
PSact.data[0] = 0; //Actuator 0  
PSact.data[1] = 1; //Actuator 1 
ioctl(Joypad0, PS2PAD_IOCSETACTALIGN, &PSact); 
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Transfer Texture data to GS 

Specifying buffer properties 

Buffer Area 

Image Area 

DBP field address units 
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if (GS_PRIM_FST_STQ == TexCoordinateMode) { 
   
 //Calculate S/W, T/W, 1/W, and store value into DMAPACK 
 STQ[0] = TextureCoordinates[VertexIndex][0] * RecW; 
 STQ[1] = TextureCoordinates[VertexIndex][1] * RecW; 
 STQ[2] = RecW; 
 DMAPacket++->ul128 = *(sps2uint128 *) STQ; 
}  
else { 
   
 //Calculate texture in UV format,  
 UV[0] =(int)(TextureCoordinates[VertexIndex][0]  
    * TM.Width()) << 4; 
 UV[1] = (int)(TextureCoordinates[VertexIndex][1]  
    * TM.Height()) << 4; 
 DMAPacket++->ul128 = *(sps2uint128 *) UV; 
} 
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Why perspective correction 
is needed 
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thanks to Sparky 
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sps2UScreenSwap(); 
if (Joy.Button(R3).State == Pressed) { 
    
 static int ShotIndex = 1; 
 char   buffer[255]; 
 sprintf(buffer, "./Shot%3d.tga", ShotIndex++); 
 SH.TakeShot(buffer, NTSC); 
} 
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Local to host transfer mode 

A class to take screenshot of 
running program 

How to download a line from 
frame buffer 
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pDmaMem[0] = 0; //NOP; 
pDmaMem[1] = 0x06008000; //MSKPATH3(0x8000); Disable path 3 
pDmaMem[2] = 0x13000000; //FLUSHA;  
pDmaMem[3] = 0x50000006; //DIRECT(6); 
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ioctl(eventfd, PS2IOC_ENABLEEVENT, PS2EV_FINISH); 
ioctl(eventfd, PS2IOC_GETEVENT, PS2EV_FINISH); 
… //Packet is send 
ioctl(eventfd, PS2IOC_WAITEVENT, PS2EV_FINISH); 
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int x = 1;  
int y = 2;  
int result = 0; 
asm ("  
  mul %0,%1,%2 
":"=r"(result):"r"(x),"r"(y)); 
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What are those Vector units? 

Using VU0 as a coprocessor 
COP2 

Gcc assembly syntax 
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float V1[4] QWALIGN = {1.0f, 0.0f, 1.0f, 1.0f}; 
float V2[4] QWALIGN = {2.0f, 2.0f, 0.0f, 1.0f}; 
float V3[4] QWALIGN = {0}; 
 
//Sum two vectors 
asm __volatile__("  
 
 lqc2 vf1, 0(%0)    
 lqc2 vf2, 0(%1)     
 vadd.xyzw vf3, vf1, vf2   
 sqc2 vf3, 0(%2)      
  
": : "r" (V1), "r" (V2), "r" (V3)); 
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Some math with COP2 (VU0) 
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asm __volatile__("  
 
 lqc2 vf1, 0(%0)    
 lqc2 vf2, 0(%1)     
 vopmula.xyz ACC, vf1, vf2 
 vopmsub.xyz vf3, vf2, vf1 
 sqc2 vf3, 0(%2)     
  
": : "r" (V1), "r" (V2), "r" (V3)); 
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float mat1[4][4] = QWALIGN {{1, 2, 3, 4},  
                  {5, 6, 7, 8},  
                             {9, 10, 11, 12},  
                             {13, 14, 15, 16}}; 
float mat2[4][4] = QWALIGN{{0.1, 0.2, 0.3, 0.4},  
                            {0.5, 0.6, 0.7, 0.8},  
                 {0.9, 1.0, 1.1, 1.2},  
                 {1.3, 1.4, 1.5, 1.6}}; 
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Vector Cross Product with 
COP2 

Matrix product  with COP2 
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vmulax ACC, rs, rt.x 

RS3 RS2 RS1 RS0 

0 31 32 63 64 95 96 127 

rs 

   RT0 

0 31 32 63 4 95 96 127 

rt 

RS3*RT0 RS2*RT0 RS1*RT0 RS0*RT0 

0 31 32 63 64 95 96 127 
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How to use broadcast 
instruction 
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vmulax  ACC, vf5, vf1 
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vmadday ACC, vf6, vf1 
vmaddaz ACC, vf7, vf1 
vmaddw  vf9, vf8, vf1 
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vmul.xyzw vf3, vf1, vf2   
vaddy.x vf3, vf3, vf3 
vaddz.x vf3, vf3, vf3 
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Needs for horizontal adding 
register components 
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vaddy.x vf3, vf3, vf3 

W Z Y X 

0 31 32 63 64 95 96 127 

vf3 

W Z Y X 

0 31 32 63 4 95 96 127 

vf3 

W Z Y X+Y 

0 31 32 63 64 95 96 127 
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� � � � � �� �� �� ��

Horizontal add with broadcas 
instructions 

How to transform a vertex 
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vaddy.x   vf8,   vf8,   vf8   #Begin HorAdd of vf8 in x 
vaddx.y   vf9,   vf9,   vf9   #Begin HorAdd of vf9 in y 
vaddx.z   vf10,  vf10,  vf10  #Begin HorAdd of vf10 in z 
vaddx.w   vf11,  vf11,  vf11  #Begin HorAdd of vf11 in w 
vmr32    vf1,   vf0         #store (0, 0, 1.0, 0) in vf1 
 
vaddz.x   vf8,   vf8,   vf8 
vaddz.y   vf9,   vf9,   vf9 
vaddy.z   vf10,  vf10,  vf10 
vaddy.w   vf11,  vf11,  vf11 
vmr32    vf2,   vf1         #store (0, 1.0, 0, 0) in vf2 
 
vaddw.x   vf8,   vf8,   vf8 
vaddw.y   vf9,   vf9,   vf9 
vaddw.z   vf10,  vf10,  vf10 

                                                
�3��������
����	������"�����������������������������������������
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Switching between column 
and row vectors  

MMI solution, swizzle and add  

Vector units solution, 
broadcast to add  
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vaddz.w   vf11,  vf11,  vf11 
vmr32    vf3,   vf2         #store (1.0, 0, 0, 0) in vf3 
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vmula.xyzw  ACC,   vf11,  vf0 
vmadda.xyzw ACC,   vf10,  vf1 
vmadda.xyzw ACC,   vf9,   vf2 
vmadd.xyzw  vf12,  vf8,   vf3 
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lq $8, 0(%0) 
lq $9, 16(%0) 
lq $10, 32(%0) 
lq $11, 48(%0) 
 

=
�� ���������������������
�� ��0��;#� ��0��;#� ���	��� ���� ���	��� ��� �����

Masking and adding.  

Fast transposition of a 
matrix  

The “swizzling” operation 
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pextlw rd, rs, rt 

RS3 RS2 RS1 RS0 

0 31 32 63 64 95 96 127 

rs 

RT3 RT2 RT1 RT0 

0 31 32 63 64 95 96 127 

rt 

RS1 RT1 RS0 RT0 

0 31 32 63 64 95 96 127 

rd 

pextuw rd, rs, rt 
0 31 32 63 64 95 96 127 

RS3 RS2 RS1 RS0 rs 

RT3 RT2 RT1 RT0 

0 31 32 63 64 95 96 127 

rt 

RS3 RT3 RS2 RT2 

0 31 32 63 64 95 96 127 

rd 

4 3 2 1 

0 31 32 63 64 95 96 127 

$8 

8 7 6 5 

0 31 32 63 64 95 96 127 

$9 

12 11 10 9 

0 31 32 63 64 95 96 127 

$10 

16 15 14 13 

0 31 32 63 64 95 96 127 

$10 

Packing instructions: pextlw 

Packing instructions: pextuw 

Register after loading 
operations 
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pextlw     $12, $9, $8 
pextuw     $13, $9, $8 
pextlw     $14, $11, $10 
pextuw    $15, $11, $10 
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pcpyld     $8, $14, $12 
pcpyud     $9, $12, $14 
pcpyld     $10, $15, $13 
pcpyud     $11, $13, $15 
 

14 10 13 9 

0 31 32 63 64 95 96 127 

$14 

16 12 15 11 

0 31 32 63 64 95 96 127 

$15 

6 2 5 1 

0 31 32 63 64 95 96 127 

$12 

8 4 7 3 

0 31 32 63 64 95 96 127 

$13 

pcpyld rd, rs, rt 

HIGHS LOWS 

0  63 64   127 

rs 

HIGHT LOWT 

0  63 64   127 

rt 

HIGHS LOWT 

0 63 64 127 

rd 

Register after the first part of 
the swizzling 

Packing instructions: pcpyld 
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13 9 5 1 

0 31 32 63 64 95 96 127 

$8 

14 10 6 2 

0 31 32 63 64 95 96 127 

$9 

15 11 7 3 

0 31 32 63 64 95 96 127 

$10 

16 12 8 4 

0 31 32 63 64 95 96 127 

$10 

End of swizzling operations 

using Vector Units as 
separate processor 

Direct connection between 
VU1 and GS, PATH1 
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NOP[D]   IADDIU VI01, VI00, 0 
;Load Transformation matrix 
NOP   LQI     VF01, (VI01++) 
NOP   LQI     VF02, (VI01++) 
NOP   LQI     VF03, (VI01++) 
NOP   LQI     VF04, (VI01++) 
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# Rule for compiling .vsm -> bin  
.vsm.bin: 
 ee-dvp-as -o $*.vo_ $*.vsm 
 objcopy -Obinary $*.vo_ $*.bin 
 rm $*.vo_ 
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Upper and lower execution 
units 

Compiling .vsm files 
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FILE *VU1Code; 
VU1Code = fopen("BasicTransform.bin", "rb"); 
if (NULL == VU1Code) { 
   
 cout << "Unable to open BasicTransform.bin...Exiting\n"; 
 exit(5); 
} 
int CodeSize = fread(VU1_MICRO_MEM, 1, 4096, VU1Code); 
fclose(VU1Code); 
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DMA transfer to and from 
Vector units 

Uploading Micro Code MPG 
VIFcode  

Transfer code with a 
VIFpacket 
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PS2_QWORD *DMAHeader = (PS2_QWORD *) DMAPackAddress->pvStart; 
PS2_QWORD *DMAPacket = DMAHeader + 1;  
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int CodeSize = fread(DMAPacket, 1, 4092, VU1Code); 
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DMAHeader->ul128 = PS2_DMA_SET_HEADER((CodeSize + 15) >> 4,  
 0, DMA_ID_SOURCE_END, 0, 0, 0); 
DMAHeader->ul32[2] = 0; 
DMAHeader->ul32[3] = PS2_DMA_SET_VIFCODE(0, CodeSize >> 3,  
 VIF_CMD_MPG); 
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Insert VIFcode directly into 
the DMAtag QWord 

Send Data to Vector Units 
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int VertexNum  = sizeof(Cube) / sizeof(*Cube); 
int VIFPacketSize = 4 + 1 + VertexNum * 3; 
  
DMAPacket->ul128 = PS2_DMA_SET_HEADER(VIFPacketSize + 1, 0,  
 DMA_ID_SOURCE_END, 0, 0, 0); 
DMAPacket->ul128|= (sps2uint128) PS2_DMA_SET_VIFCODE_UNPACK(0,  
 VIF_UNPACK_SIGNED, VIF_UNPACK_TO_ADDR,  
 VIFPacketSize, V4_32) << 96; 
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VU1 mem (16Kb) after 
data uploading 

Transformation 
Matrix 

GIFtag 
Vertices  

Coordinates 

Vertices  
Colors 

Texture 
Coordinates 

4 

1 

14 

14 

14 

0x00000000 0x00000000 
 

DMA CHAIN TAG (END) 

0   63 64 95 96 127 

 

Beginning a V4_32 data 
transfer to Vector Units 1 

Adding VIFcode to DMA 
header 
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DMAPacket++; 
//Put matrix into the packet 
DMAPacket++->ul128 = *(sps2uint128 *) TransformationMatrix[0]; 
DMAPacket++->ul128 = *(sps2uint128 *) TransformationMatrix[1]; 
DMAPacket++->ul128 = *(sps2uint128 *) TransformationMatrix[2]; 
DMAPacket++->ul128 = *(sps2uint128 *) TransformationMatrix[3]; 
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DMAPacket->ul128   = 0; 
DMAPacket->ul32[0]  = PS2_DMA_SET_VIFCODE_FLUSH; 
DMAPacket->ul32[1]  = PS2_DMA_SET_VIFCODE_MSCAL(0); 
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NOP   ILWR.x  VI02, (VI01)x 
NOP   IADDIU  VI03, VI00, 0x7fff  

UNPACK NOP 
 

DMA CHAIN TAG (END) 

0   63 64 95 96 127 

NOP NOP 
 

0 31 32 63 64 95 96 127 

MSCAL 0 
 

FLUSH 
 

Starting microprogram after 
data are sent 

Vector Units first 
microprogram 
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NOP   IAND    VI02, VI03, VI02  
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NOP   IADDIU  VI10, VI01, 1   
NOP   IADD   VI11, VI10, VI02 
NOP   IADD   VI12, VI11, VI02 
NOP   IADD   VI13, VI12, VI02 
NOP   IADDIU  VI04, VI13, 1 
NOP   IADDIU  VI05, VI13, 2 
NOP   IADDIU  VI06, VI13, 3 
NOP   LQ VF5,  0(VI01) 
NOP   SQ VF5,  0(VI13) 
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NOP   LQI  VF10, (VI10++) ;load vertex 
NOP   LQI  VF11, (VI11++) ;Load Color  
NOP   LQI  VF12, (VI12++) ;Load texure 
 
;Apply transformation matrix. 
MULAx.xyzw ACC, VF01, VF10x NOP   
MADDAy.xyzw ACC, VF02, VF10y NOP   
MADDAz.xyzw ACC, VF03, VF10z NOP   
MADDw.xyzw VF15, VF04, VF10w NOP 
 
;Wait for operation to be executed  
NOP    NOP 
NOP    NOP 
NOP    NOP 
;Calculate 1/W 
NOP   DIV Q, VF00w, VF15w 
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Storing pointer to input data 

Loop that transform the 
vertices to produce output 
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MULq VF16, VF15, Q  NOP 
 
;Now normalize texture coordinate values. 
MULq VF17, VF12, Q  NOP 
NOP    NOP 
NOP    NOP 
 
;Convert to fixed point 
FTOI4 VF19, VF16  NOP 
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ProjMatrix.MapToViewPort(2048-  wpWidth / 2,  
 2048 + wpWidth / 2,  
 2048 + wpHeight / 2,  
 2048 - wpHeight / 2,  
 4095.0, 0); 
 

'��
��������������
���AGGG��@������#���������������
�����"������������

�������������������63K@������
�����
��������������
�����
������	�����������

�������������
��������"���7��������������
��������������
����������8'7����

 
NOP    SQ VF17, 0(VI04) 
NOP    IADDIU VI04, VI04, 3 
;Now color and vertex 
NOP    SQ VF11, 0(VI05) 
NOP    IADDIU VI05, VI05, 3 
;Now coordinates. 
NOP    SQ VF19, 0(VI06) 
NOP    IADDIU VI06, VI06, 3 
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Apply texture perspective 
correction 

Dealing with Z-Buffer value 
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NOP    IADDI VI02, VI02, -1 
NOP      NOP  
NOP    IBNE VI02, VI00, LOOP 
NOP      NOP 
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NOP[E]    XGKICK  VI13 
NOP    NOP 
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Don’t forget branch delay slot 

How to reduce size of VIF 
Packets 

Compression means avoiding 
to send unnecessary data 
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Undefined Z 
 

V3_32 
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Decompression 

1.0f 
 

1.0f 
 

1.0f 
 

1.0f 
 

Row Reg 

Masking 

1.0f 
 

Z 
 

Y 
 

X 
 

Memory 

Decompression is done using 
mask register 

Compressed format for vertex 
coordinates 
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PS2_DWORD *DMAHeader = (PS2_DWORD *) pvBase; 
 
//Third word of the GIFTAG will contain the SETMASK  
//register that will store Masking value for the geometry. 
DMAPacket->ul128 |=  
   (sps2uint128) PS2_DMA_SET_VIFCODE_STMASK << 64; 
DMAPacket++->ul128 |= (sps2uint128) (0x40404040) << 96; 
  
//Then VIFCode to store all 1 on the row column vector. 
DMAPacket->ul128 = PS2_DMA_SET_VIFCODE_STROW; 
DMAPacket->ul128 |= (sps2uint128) 0x3f800000 << 32; 
DMAPacket->ul128 |= (sps2uint128) 0x3f800000 << 64; 
DMAPacket++->ul128 |= (sps2uint128) 0x3f800000 << 96; 
 
//Last part of the data. 
DMAPacket->ul128 = (sps2uint128) 0x3f800000; 
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//Change to WORD units pointer 
sps2uint32 *VData = (sps2uint32 *) DMAPacket; 
 
//Begin With VIFTAG  
*VData++ = PS2_DMA_SET_VIFCODE_UNPACK(5,  

Memory saving 

How to build packet of 
compressed vertex data 
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  VIF_UNPACK_SIGNED,  

 VIF_UNPACK_TO_ADDR,  
 VertexNum,  
 V3_32_m); 
 
 for (int I = 0; I < VertexNum; ++I) {  
  
  *VData++ = *(sps2uint32 *) &Cube[I][0]; 
  *VData++ = *(sps2uint32 *) &Cube[I][1]; 
  *VData++ = *(sps2uint32 *) &Cube[I][2]; 
 } 
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*VData++ = PS2_DMA_SET_VIFCODE_UNPACK(5 + VertexNum,  
 VIF_UNPACK_UNSIGNED,  
 VIF_UNPACK_TO_ADDR,  
 VertexNum,  
 V4_8); 
for (int I = 0; I < VertexNum; ++I)  
 *VData++ = CubeColor[I][0] | CubeColor[I][1] << 8 |  
  CubeColor[I][2] << 16 | CubeColor[I][3] << 24; 
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*VData++ = PS2_DMA_SET_VIFCODE_STMASK; 
*VData++ = (sps2uint128) (0x50505050); 
*VData++ = PS2_DMA_SET_VIFCODE_UNPACK(5 + VertexNum * 2,  
 VIF_UNPACK_SIGNED,  
 VIF_UNPACK_TO_ADDR,  
 VertexNum,  
 V2_32_m); 
 
for (int I = 0; I < VertexNum; ++I) { 
  
    *VData++ = *(sps2uint32 *) &TextureCoordinates[I][0]; 
    *VData++ = *(sps2uint32 *) &TextureCoordinates[I][1]; 
} 
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A  A Three dimensional view 
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PS2 - Tutorial Appendix A: Three dimensional view 
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