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3DSTATE_BINDING_TABLE_POINTERS_BODY

3DSTATE_BINDING_TABLE_POINTERS_BODY

Source:
Size (in bits):
Default Value:

RenderCS
32
0x00000000

DWord| Bit

Description

0 31:21

Reserved
| Format: | MBZ

20:16

Reserved
| Format: | MBZ

15:5

Pointer to Binding Table

Format: | SurfaceStateOffset[15:5] When Binding Table Pool is disabled and HW Binding Table
Alignment is not set to 256B alignment.

Format: | SurfaceStateOffset[16:6] When Binding Table Pool is enabled and HW Binding Table
Alignment is not set to 256B alignment.

Format: | SurfaceStateOffset[18:8] When HW Binding Table Alignment is set to 256B alignment.

Specifies an aligned address offset of the function's BINDING_TABLE_STATE. The offset's base
and alignment differ depending on whether HW Binding Table is enabled and the setting of HW
Binding Table Alignment field: If HW Binding Table Pool is disabled and the HW Binding Table
Alignment is not set to 256B, the offset is relative to Surface State Base Address and the
alignment is 32B. If HW Binding Table Pool is enabled and the HW Binding Table Alignment is
not set to 256B, the offset is relative to the Binding Table Pool Base Address and the alignment
is 64B. If HW Binding Table Pool is disabled and the HW Binding Table Alignment is set to 256B,
the offset is relative to the Surface State Base Address and the alignment is 256B. If HW
Binding Table Pool is enabled and the HW Binding Table Alignment is set to 256B, the offset is
relative to the Binding Table Pool Base Address and the alignment is 256B.

4.0

Reserved
Format: MBZ
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3DSTATE_BLEND_STATE_POINTERS_BODY

3DSTATE_BLEND_STATE_POINTERS_BODY

Source: RenderCS

Size (in bits): 32

Default Value: 0x00000000

DWord | Bit Description
0 31:6 | Blend State Pointer

Format: DynamicStateOffset[31:6]BLEND_STATE*8

Specifies the 64-byte aligned offset of the BLEND_STATE. This offset is relative to the Dynamic
State Base Address.

5:1 |Reserved
| Format: | MBZ
0 |Blend State Pointer Valid

| Format: | Enable

This bit, if set, indicates that the BLEND_STATE pointer has changed and new state needs to be
fetched.
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3DSTATE_CC_STATE_POINTERS_BODY

Source: RenderCS

Size (in bits): 32

Default Value: 0x00000000

DWord | Bit Description
0 31:6 | Color Calc State Pointer

Format: DynamicStateOffset[31:6]COLOR_CALC_STATE

Specifies the 64-byte aligned offset of the COLOR_CALC_STATE. This offset is relative to the
Dynamic State Base Address.

5:1 |Reserved
| Format: | MBZ
0 [Color Calc State Pointer Valid

| Format: | Enable

If set, the hardware will fetch the CC state. This bit is context saved and restored so the CC state

is considered undefined once this bit is cleared due to the possiblity of the CC state changing
between context switches.
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RenderCS - 3DSTATE_CLEAR_PARAMS_BODY

Source: BSpec
Size (in bits): 64
Default Value: 0x00000000, 0x00000000
DWord | Bit Description
0 31:0 | Depth Clear Value
Format: IEEE_FLOAT32
This field defines the clear value that will be applied to the depth buffer if the Depth Buffer Clear
field is enabled. It is valid only if Depth Buffer Clear Value Valid is set.
Programming Notes
The clear value must be between the min and max depth values (inclusive) defined in the
CC_VIEWPORT. If the depth buffer format is D32_FLOAT, then values must be limited to the
range of +0.0f and 1.0f inclusive; values outside this range are reserved.
1 31:1 | Reserved
| Format: | MBZ
0 |Depth Clear Value Valid

| Format: | Boolean
This field enables the Depth Clear Value. If clear, the depth clear value is obtained from
interpolated depth of an arbitrary pixel of the primitive rendered with Depth Buffer Clear set in

WM_STATE or 3DSTATE_WM. If set, the depth clear value is obtained from the Depth Clear Value
field of this command.
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3DSTATE_CLIP_BODY

Source:

Size (in bits):
Default Value:

RenderCS
96
0x00000000, 0x00000000, 0x00000000

DWord

Bit

Description

0

31:21

Reserved
| Format: | MBZ

20

Force User Clip Distance Cull Test Enable Bitmask
| Format: | Enable |
This field provides a work around override for the computation of SOL_INT::Render_Enable
Value | Name Description

Oh Normal | Clip_INT::User Clip Distance Cull Test Enable Bitmask normally

Th Force |Forces Clip_INT::User Clip Distance Cull Test Enable Bitmask to use the value in
3DSTATE_CLIP:: User Clip Distance Cull Test Enable Bitmask

19

Vertex Sub Pixel Precision Select

Format: U1

Selects the number of fractional bits maintained in the vertex data

Value Name Description

Oh 8 Bit 8 sub pixel precision bits maintained

Th 4 Bit 4 sub pixel precision bits maintained

18

Early Cull Enable
Format: Enable

This field is used to enable/disable the EarlyCull function. When this bit is set triangles are
checked if they are backface culled before proceeding through must clip function.

Programming Notes

Setting this bit must not impact functionality, this state only controls the performance of the
must clip function.

Vertex Sub Pixel Precision Select precision must be set to "8 bit" in order avoid precision issues.

In POSH pipe, this state will be used to control the forcing of Z-Only clipped triangles to Trivial

accept. This is similar functionality as early cull in replay pipe. This bit must be set for better
performance.

17

Force User Clip Distance Clip Test Enable Bitmask
Format: Enable

This field provides a work around override for the computation of SOL_INT::Render_Enable.
Value | Name Description

Ob Normal | Clip_INT:: User Clip Distance Clip Test Enable Bitmask normally

1b Force |Forces Clip_INT:: User Clip Distance Clip Test Enable Bitmask to use the value in

3DSTATE_CLIP::User Clip Distance Clip Test Enable Bitmask
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16 |Force Clip Mode
Format: | Enable
This field provides a work around override for the computation of SOL_INT::Render_Enable.
Value | Name Description
Ob Normal | Clip_INT::Clip Mode is computed normally.
1b Force |Forces Clip_INT::Clip Mode to use the value in 3DSTATE_CLIP::User Clip Mode.
15:12 | Reserved
Format: MBZ
11:10 | Clipper Statistics Enable
This bit controls whether Clip-unit-specific statistics register(s) can be incremented.
Value Name Description
00h Disable CL_INVOCATIONS_COUNT cannot increment
01h Increment by one CL_INVOCATIONS_COUNT can increment
03h Reserved
9:8 [Reserved
| Format: MBZ |
7:0 |User Clip Distance Cull Test Enable Bitmask
| Format: Enable[8] |
This 8 bit mask field selects which of the 8 user clip distances against which trivial reject / trivial
accept determination needs to be made (does not cause a must clip).DX10 allows simultaneous
use of ClipDistance and Cull Distance test of up to 8 distances.
1 31 |Clip Enable
Format: Enable
Specifies whether the Clip function is enabled or disabled (pass-through).
30 |API Mode
Controls the definition of the NEAR clipping plane
Value Name Description
Oh OGL NEAR VP boundary == 0.0 (NDC)
29 |Reserved
Format: MBZ
28 |Viewport XY Clip Test Enable
Format: Enable
This field is used to control whether the Viewport X, Y extents [-1,1] are considered in
VertexClipTest.
If both the Guardband and Viewport XY ClipTest are DISABLED, all vertices are considered
"visible" with respect to the XY directions.
27 |Reserved
Format: MBZ

Doc Ref # IHD-OS-LKF-Vol 2d-5.21




intel

3DSTATE_CLIP_BODY

26 |Guardband Clip Test Enable

Format: | Enable

This field is used to control whether the Guardband X, Y extents are considered in VertexClipTest
for non-point objects. If the Guardband ClipTest is DISABLED but the Viewport XY ClipTest is
ENABLED, ClipDetermination operates as if the Guardband were coincident with the Viewport. If

both the Guardband and Viewport XY ClipTest are DISABLED, all vertices are considered "visible"
with respect to the XY directions.

25:24 | Reserved
Format: MBZ

23:16 | User Clip Distance Clip Test Enable Bitmask
Format: Enable[8]

This 8 bit mask field selects which of the 8 user clip distances against which trivial reject / trivial
accept / must clip determination needs to be made.DX10 allows simultaneous use of
ClipDistance and Cull Distance test of up to 8 distances.

15:13 | Clip Mode
This field specifies a general mode of the CLIP unit, when the CLIP unit is ENABLED.
Value Name Description

Oh NORMAL TrivialAccept objects are passed down the pipeline, MustClip objects
Clipped in the Fixed Function Clipper HW, TrivialReject and BAD objects
are discarded

Th Reserved
2h Reserved
3h REJECT_ALL |[All objects are discarded

4h ACCEPT_ALL | All objects (except BAD objects) are trivially accepted. This effectively
disables the clip-test/clip-determination function. Note that the CLIP unit
will still filter out adjacency information, which may be required since the
SF unit does not accept primitives with adjacency.

5h-7h | Reserved

12:10 [ Reserved
| Format: | MBZ |

9 | Perspective Divide Disable

| Format: | Disable |

This field disables the Perspective Divide function performed on homogeneous position read
from the URB. This feature can be used by software to submit pre-transformed "screen-space”
geometry for rasterization. This likely requires the W component of positions to contain "rhw"
(aka 1/w) in order to support perspective-correct interpolation of vertex attributes. Likewise, the
X, Y, Z components will likely be required to be X/W, Y/W, Z/W. Note that the device does not
support clipping when perspective divide is disabled. Software must specify
CLIPMODE_ACCEPT_ALL whenever it disables perspective divide. This implies that software must
ensure that object positions are completely contained within the "guardband” screen-space
limits imposed by the SF unit (e.g., by clipping in CPU SW before submitting the objects).
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Non-Perspective Barycentric Enable

Format: | Enable

This field enables computation of non-perspective barycentric parameters in the clipper, which
are sent to SF unit in the must clip case. This field must be enabled if any non-perspective
interpolation modes are used in pixel shader.

Programming Notes

This field must be set whenever Enable bits 3 or 4 or 5 of 3DSTATE_WM:Barycentric
Interpolation Mode is set. This indicates that one of the Non-perspective barycentric
interpolation modes are used.

This field must be set if the 3DSTATE_PS_EXTRA:Pixel Shader Requires Non-Perspective Bary
Plane Coefficients is set.

7:6

Reserved

| Format: | MBZ

54

Triangle Strip/List Provoking Vertex Select

| Format: | U2

enumerated type

This field selects which vertex of a triangle (in a triangle strip or list primitive) is considered the
"provoking vertex".

Value Name
Oh 0
1h 1
2h 2
3h Reserved

3:2

Line Strip/List Provoking Vertex Select

Format: u2

enumerated type

This field selects which vertex of a line (in a line strip or list primitive) is considered the
"provoking vertex".

Value Name
Oh 0
1h 1
2h Reserved
3h Reserved

1:0

Triangle Fan Provoking Vertex Select
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Format: | U2

enumerated type

This field selects which vertex of a triangle (in a triangle fan primitive) is considered the
"provoking vertex".

Value Name
Oh 0
1h 1
2h 2
3h Reserved
2 31:28 | Reserved
| Format: MBZ

27:17 | Minimum Point Width

| Format: | U8.3 pixels

This value is used to clamp read-back PointWidth values.

16:6 | Maximum Point Width

| Format: | U8.3 pixels

This value is used to clamp read-back PointWidth values.

5 |Force Zero RTA Index Enable

| Format: | Enable

If set, the Clip unit will ignore the read-back RTAIndex and operate as if the value 0 was read-
back. If clear, the read-back value is used.

4 |Reserved

| Format: | MBZ

3:0 |Maximum VP Index

| Format: U4-1 index value (# of viewports)

This field specifies the maximum valid VPIndex value, corresponding to the number of active
viewports. If the source of the VPIndex exceeds this maximum value, a VPIndex value of O is
passed down the pipeline. Note that this clamping does not affect a VPIndex value stored in the
URB.
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3DSTATE_CONSTANT_ALL _DATA

3DSTATE_CONSTANT _ALL DATA

Source: RenderCS
Size (in bits): 64
Default Value: 0x00000000, 0x00000000
DWord | Bit Description
0.1 |63:5|Pointer To Constant Buffer
Format: GraphicsAddress63-5

The value of this field is the virtual address of the location of the push constant buffer.

Programming Notes

Constant buffers must be allocated in linear (not tiled) graphics memory.

4.0

Constant Buffer Read Length

Format: us

This field specifies the length of the constant data to be loaded from memory in 256-bit units.

Programming Notes

e The sum of the read length fields for all pointers must be less than or equal to the size of

64

e Zero means there no data to fetch for this buffer pointer.

10
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3DSTATE_CONSTANT(Body)

Source: RenderCS
Size (in bits): 320
Default Value: 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000
DWord | Bit Description
0 31:16 | Constant Buffer 1 Read Length
Format: U16 read length

This field specifies the length of the constant data to be loaded from memory in 256-bit units.

Programming Notes

e The sum of all four read length fields must be less than or equal to the size of 64
e Setting the value of the register to zero will disable buffer 1.
o If disabled, the Pointer to Constant Buffer 1 must be programmed to zero.

15:0 | Constant Buffer 0 Read Length
Format: U16 read length

This field specifies the length of the constant data to be loaded from memory in 256-bit units.

Programming Notes

e The sum of all four read length fields must be less than or equal to the size of 64
e Setting the value of the register to zero will disable buffer 0.

e |If disabled, the Pointer to Constant Buffer 0 must be programmed to zero.

1 31:16 | Constant Buffer 3 Read Length
Format: U16 read length

This field specifies the length of the constant data to be loaded from memory in 256-bit units.

Programming Notes

e The sum of all four read length fields must be less than or equal to the size of 64
e Setting the value of the register to zero will disable buffer 3.

e |If disabled, the Pointer to Constant Buffer 3 must be programmed to zero.

15:0 | Constant Buffer 2 Read Length
Format: U16 read length

This field specifies the length of the constant data to be loaded from memory in 256-bit units.

Programming Notes

e The sum of all four read length fields must be less than or equal to the size of 64

e Setting the value of the register to zero will disable buffer 2.
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e |If disabled, the Pointer to Constant Buffer 2 must be programmed to zero.

2.3 | 63:5 | Pointer To Constant Buffer 0
Format: | GraphicsAddress63-5
Description
The value of this field is the virtual address of the location of the push constant buffer 0.
GraphicsAddress [63:48] are ignored by the HW and assumed to be in correct canonical form
[63:48] == [47].
Programming Notes
Constant buffers must be allocated in linear (not tiled) graphics memory.
4.0 [Reserved
| Format: MBZ
4.5 | 63:5 |Pointer To Constant Buffer 1
| Format: GraphicsAddress63-5
This field points to the location of Constant Buffer 1.
If gather constants are enabled This field is an offset of constant Buffer1 from the Gather Pool
BASE ADDRESS.
If gather constants is disabled, the value of this field is the virtual address of the location of the
push constant buffer. GraphicsAddress [63:48] are ignored by the HW and assumed to be in
correct canonical form [63:48] == [47].
Programming Notes
Constant buffers must be allocated in linear (not tiled) graphics memory.
4:0 |Reserved
| Format: MBZ
6.7 | 63:5 |Pointer To Constant Buffer 2
| Format: GraphicsAddress63-5
The value of this field is the virtual address of the location of the push constant buffer 2.
GraphicsAddress [63:48] are ignored by the HW and assumed to be in correct canonical form
[63:48] == [47].
Programming Notes
Constant buffers must be allocated in linear (not tiled) graphics memory.
4:0 |Reserved
| Format: MBZ
8.9 | 63:5 |Pointer To Constant Buffer 3
| Format: GraphicsAddress63-5
The value of this field is the virtual address of the location of the push constant buffer 3.
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GraphicsAddress [63:48] are ignored by the HW and assumed to be in correct canonical form

[63:48] == [47].

Programming Notes

Constant buffers must be allocated in linear (not tiled) graphics memory.

4.0

Reserved

Format:

MBZ
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3DSTATE_CPS_BODY

3DSTATE_CPS_BODY

Source:

Size (in bits):
Default Value:

RenderCS
256

0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000

DWord | Bit Description
0 31:27 | Reserved
| Format: | MBZ
26:16 | MinCPSizeY

| Format: | S3.7

This bit-field defines the minimum shading ratio in Y dimension in screen space. This value is

used only when Coarse Pixel Shading is enabled. It also defines the floor of the non-quantized

CPSizeY for Mode 1. HW quantizes this value to determine Decoupled Rate. This value is used to

clamp the CPSizeY for the lowest bound.

15 |Reserved
Format: | MBZ
14 | ScaleAxis

Format: | U1

This bit defines which dimension (along X- or Y- axis) should be scaled when computing Coarse

Pixel Size values along ellipse in Mode1.

Value Name Description

Oh X axis Use aspect to scale X-dimension

Th Y axis Use aspect to scale Y-dimension

13:12 | Coarse Pixel Shading Mode

Format: u2

This bit-field defines Coarse Pixel Shading Mode.

Value Name Description

Oh CPS_MODE_NONE Coarse Pixel Shading is disabled. HW may be required to drive
default values to shader inputs e.g. ScaleX = ScaleY = 1 and
LODCompX = LODCompY = 1.

Th CPS_MODE_CONSTANT | Coarse Pixel Shading Ratios are defined per DRAW based on
MinCPSizeX and MinCPSizeY fields in this state (constant
across render target).

2h CPS_MODE_RADIAL Coarse Pixel Shading Ratio varies radially from a focal point
defined by (X_Focal, Y_Focal). This mode is typically used when
there is Depth of Field or Ring of Confusion camera effects are
desired.
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| 3h | Reserved |

Programming Notes

It is a valid configuration to set the CPS mode other than CPS_MODE_NONE and request per-
pixel dispatch in 3DSTATE_PS_EXTRA. In such case, 3DSTATE_PS_EXTRA configuration overrides
3DSTATE_CPS configuration, and effective CPS mode is set to CPS_MODE_NONE for this draw
primitive.

It is an INVALID configuration to set the CPS mode other than CPS_MODE_NONE and request
per-sample dispatch in 3DSTATE_PS_EXTRA. Such configuration should be disallowed at the API
level, and rendering results are undefined.

It is a valid configuration to set the CPS mode to CPS_MODE_NONE and at the same time set
Pixel Shader Is Per Coarse Pixel in 3DSTATE_PS_EXTRA. In such case, 3DSTATE_PS_EXTRA bit is
ignored and shader is dispatched at pixel-rate; shader inputs specific to coarse-rate have
undefined value (ActualCoarsePixelSize for example).

11 |Statistics Enable

| Format: | Enable
This bit-field defines statistics gathering. When enabled, CPS Invocation Counter is enabled.

10:0 | MinCPSizeX
| Format: | S3.7
This bit-field defines the minimum shading ratio in X dimension in screen space. This value is
used only when Coarse Pixel Shading is enabled. It also defines the floor of the non-quantized
ScaleX for Mode 1. HW quantizes this value to determine Decoupled Rate.

1 31:27 | Reserved

| Format: | MBZ

26:16 | MaxCPSizeY
| Format: | S3.7
This bit-field defines the maximum shading ratio in Y dimension in screen space. This value is
used only when Coarse Pixel Shading is enabled and Coarse Pixel Shading Mode is set to
CPS_MODE_RADIAL. This value is used to clamp the CPSizeY for the highest bound.
MaxCPSizeY must be greater than or equal to MinCPSizeY when this value is used.

15:11 | Reserved
Format: MBZ

10:0 | MaxCPSizeX
Format: S3.7

This bit-field defines the maximum shading ratio in X dimension in screen space. This value is
used only when Coarse Pixel Shading is enabled and Coarse Pixel Shading Mode is set to
CPS_MODE_RADIAL. This value is used to clamp the CPSizeX for the highest bound.
MaxCPSizeX must be greater than or equal to MinCPSizeX when this value is used.
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2 31:16 | Reserved

| Format: | MBZ
15:0 |Y_Focal
| Format: S15 The valid data range is (-2714 to 2714-1)

This field defines the Y-coordinate for a focal point with respect to which shading ratio is
computed in Mode1.

3 31:16 | Reserved

| Format: MBZ
15:0 | X_Focal
| Format: S15 The valid data range is (-2714 to 2”2 14-1)

This field defines the X-coordinate for a focal point with respect to which shading ratio is
computed in Mode1.

4 31:0 |My

Format: IEEE_FLOAT32

This field defines the slope of the Transfer function for computing CPSizeY for Mode1.

Programming Notes

SW needs to compute this from APl supplied parameters:
(Mx, My) [ = [ (| Symax-Symin | , | Symax-Symin | )
Rmax‘Rmin Rmax'Rmin
My must be greater than or equal to zero.

5 31:.0 | Mx

Format: IEEE_FLOAT32

This field defines the slope of the Transfer function for computing CPSizeX for Mode1.

Programming Notes

SW needs to compute this from API supplied parameters:
(Mx, My) [ = [ (| Symax-Symin | , | Symax-Symin | )
Rmax'Rmin Rmax‘Rmin
Mx must be greater than or equal to zero

6 31:0 |Rmin

Format: IEEE_FLOAT32

This field defines (smaller) radius of the inner ellipse for Mode1. All points on inner ellipse have
coarse point size = (MinCPSizeX, MinCPSizeY).

7 31:.0 | Aspect
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Format; | IEEE_FLOAT32 |

This field defines aspect for both inner and outer ellipses in Mode1. The aspect parameter must
be within <0,1> range and Driver must program it as ratio of smallest ellipse radius to larger
ellipse radius: Aspect = min(radiusX, radiusY) / max(radiusX, radiusY) where radiusX and radiusY
define ellipse radius along x- and y- axes respectively. Note: Aspect must be same for both inner
and outer ellipses.
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3DSTATE_DS_BODY

Source:

Size (in bits):
Default Value:

RenderCS
320

0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000

DWord | Bit Description
0.1 63:6 | Kernel Start Pointer

Format: InstructionBaseOffset[63:6]

This field specifies the starting location of the kernel program run by threads spawned by this FF
unit. It is specified as a 64-byte-granular offset from the Instruction Base Address. This field is
ignored if DS Function Enable is DISABLED.

5:0 |Reserved
| Format: | MBZ |
2 31 |Reserved
| Format: | MBZ |
30 |Vector Mask Enable

| Format: Enable Enumerated Type |
Upon subsequent DS thread dispatches, this bit is loaded into the EU's Vector Mask Enable
(VME, cr0.0[3]) thread state. Refer to EU documentation for the definition and use of VME state.
Value | Name Description

Oh Dmask | The EU will use the Dispatch Mask (supplied by the DS stage) for instruction

execution.
1h Vmask | The EU will use the Vector Mask (derived from the Dispatch Mask) for
instruction execution.
Programming Notes
Under normal conditions SW shall specify DMask, as the DS stage will provide a Dispatch Mask
appropriate to SIMD4x2 or SIMD8 thread execution (as a function of dispatch mode). E.g., for
SIMD4x2 thread execution, the DS stage will generate a Dispatch Mask that is equal to what the
EU would use as the Vector Mask. For SIMD8 execution there is no known usage model for use
of Vector Mask (as there is for PS shaders).
29:27 | Sampler Count

Format: u3

Specifies how many samplers (in multiples of 4) the kernel uses. Used only for prefetching the
associated sampler state entries.
This field is ignored if DS Function Enable is DISABLED.

Value Name Description

18
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Oh No Samplers No samplers used

1h 1-4 Samplers between 1 and 4 samplers used

2h 5-8 Samplers between 5 and 8 samplers used

3h 9-12 Samplers between 9 and 12 samplers used

4h 13-16 Samplers between 13 and 16 samplers used

26 |Reserved
| Format: | MBZ |
25:18 | Binding Table Entry Count

| Format: | us |
When HW Generated Binding Table is disabled: Specifies how many binding table entries the
kernel uses. Used only for prefetching of the binding table entries and associated surface state.
Note: For kernels using a large number of binding table entries, it may be wise to set this field
to zero to avoid prefetching too many entries and thrashing the state cache. This field is
ignored if DS Function Enable is DISABLED.

When HW Generated Binding Table bit is enabled: This field indicates which cache lines (512bit
units - 32 Binding Table Entry section) should be fetched. Each bit in this field corresponds to a
cache line. Only the 1st 4 non-zero Binding Table entries of each 32 Binding Table entry section
prefetched will have its surface state prefetched.

Value Name
[0,255]
Programming Notes
When HW binding table bit is set, it is assumed that the Binding Table Entry Count field will be
generated at JIT time.
17 | Thread Dispatch Priority

Format: U1 Enumerated Type

Specifies the priority of the thread for dispatch: This field is ignored if DS Function Enable is
DISABLED.

Value Name Description

Oh Normal Normal Priority
1h High High Priority

16

Floating Point Mode

Format: U1 Enumerated Type

Specifies the initial floating point mode used by the dispatched thread. This field is ignored if DS
Function Enable is DISABLED.

Value Name Description
Oh I[EEE-754 Use IEEE-754 Rules
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| 1h |Alternate | Use alternate rules
15 |Reserved
| Format: | MBZ
14 |Accesses UAV
| Format: | Enable
This bit gets loaded into EU CR0.1[12] (note the bit # difference). See Exceptions and ISA
Execution Environment.
Programming Notes
This field must not be set when DS Function Enable is disabled.
13 |lllegal Opcode Exception Enable
Format: Enable
This bit gets loaded into EU CR0.1[12] (note the bit # difference). See Exceptions and ISA
Execution Environment. This field is ignored if DS Function Enable is DISABLED.
12:8 | Reserved
Format: MBZ
7 |Software Exception Enable
Format: Enable
This bit gets loaded into EU CR0.1[13] (note the bit # difference). See Exceptions and ISA
Execution Environment. This field is ignored if DS Function Enable is DISABLED.
6:0 |Reserved
| Format: | MBZ
3.4 |63:32|Reserved
| Format: | MBZ
31:10 [ Scratch Space Base Pointer
| Format: GeneralStateOffset[31:10]
Specifies the starting location of the scratch space area allocated to this FF unit as a 1K-byte
aligned offset from the General State Base Address. If required, each thread spawned by this FF
unit will be allocated some portion of this space, as specified by Per-Thread Scratch Space. The
computed offset of the thread-specific portion will be passed in the thread payload as Scratch
Space Offset. The thread is expected to utilize "stateless" DataPort read/write requests to access
scratch space, where the DataPort will cause the General State Base Address to be added to the
offset passed in the request header. This field is ignored if DS Function Enable is DISABLED.
9:4 |Reserved
Format: MBZ
3:0 |Per-Thread Scratch Space
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Format: | U4 power of 2 Bytes over 1K Bytes

Specifies the amount of scratch space to be allocated to each thread spawned by this FF unit.
The driver must allocate enough contiguous scratch space, starting at the Scratch Space Base
Pointer, to ensure that the Maximum Number of Threads can each get Per-Thread Scratch Space
size without exceeding the driver-allocated scratch space. This field is ignored if DS Function
Enable is DISABLED.

Value Name

[0,11] indicating [1K Bytes, 2M Bytes]

Programming Notes

This amount is available to the kernel for information only. It will be passed verbatim (if not
altered by the kernel) to the Data Port in any scratch space access messages, but the Data Port
will ignore it.

5 31:25

Reserved
| Format: | MBZ

24:20

Dispatch GRF Start Register For URB Data
| Format: | us

Description

Specifies the starting GRF register number for the URB portion (Constant + Vertices) of the
thread payload. This field is ignored if DS Function Enable is DISABLED.

When SIMD8_SINGLE_OR_DUAL_PATCH dispatch mode is selected, HW shall increment the GRF
start register by 1 when a dual patch simd8 thread is dispatched.

Value Name Description
[0,31] indicating GRF [RO, R31]
19:18 | Reserved
Format: MBZ
17:11 | Patch URB Entry Read Length

Format: u7

Specifies how much data (in 256-bit units) is to be read from the Patch URB entry and passed in
the DS thread payload. This field is ignored if DS Function Enable is DISABLED.

Value Name

[0,64]

10

Reserved

Format: MBZ
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9:4 |Patch URB Entry Read Offset
Format: U6
Specifies the offset (in 256-bit units) at which Patch URB data is to be read from the URB before
being included in the thread payload. This field is ignored if DS Function Enable is DISABLED.
Value Name
[0,63]
3:0 |Reserved
Format: MBZ
31 |Reserved
Format: MBZ
30:21 | Maximum Number of Threads
Format: U10-1 Thread Count
Specifies the maximum number of simultaneous DS threads allowed to be active. Used to avoid
using up the scratch space. Programming the value of the max threads over the number of
threads based off number of threads supported in the execution units may improve performance
since the architecture allows threads to be buffered between the check for max threads and the
actual dispatch into the EU. Programming the max values to a number less than the number of
threads supported in the execution units may reduce performance. This field is ignored if DS
Function Enable is DISABLED.
Value Name Description
[0,363] indicating thread count of [1,364]
20:11 | Reserved
Format: MBZ
10 |Statistics Enable
Format: Enable
If ENABLED, this FF unit will engage in statistics gathering. Refer to the Statistics Gathering
section.
If DISABLED, statistics information associated with this FF stage will be left unchanged.
This field is ignored if DS Function Enable is DISABLED.
9 |Reserved
Format: MBZ

22
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8:5 [Reserved

Format: MBZ

4:3 |Dispatch Mode

Format: u2
This field specifies how the DS stage generates DS thread requests, and correspondingly impacts

the DS thread payload. The setting of this field must agree with how the DS kernel was compiled.
This field is ignored if DS Function Enable is DISABLED.

Programming
Value Name Description Notes

Th SIMD8_SINGLE_PATCH DS threads are passed one patch, up
to 8 domain point inputs, and up to
8 output vertex handles. All the
domain points are associated with
the single input patch. The DS
kernel (at KSP) is expected to run in
SIMD8 execution mode. The
DUAL_PATCH KSP is ignored.

2h SIMD8_SINGLE_OR_DUAL_PATCH | SIMD8_SINGLE_OR_DUAL_PATCH At least 2 HS
This mode enables use of both the |[URB handles
KSP and the DUAL_PATCH KSP. The |must be

KSP kernel operates just like in allocated in
SIMD8_SINGLE_PATCH mode. See order to enable
DUAL_PATCH Thread Execution for |this mode.

a discussion of how the
DUAL_PATCH KSP is used.

3h Reserved

Programming Notes

SIMD4X2 mode is no longer allowed.

2 |Compute W Coordinate Enable

Format: Enable

If ENABLED, the DS unit will (for each domain point) compute W = 1 - (U + V) and pass the
result as a floating point value in the DS thread payload. If DISABLED, 0.0 will be passed. This
field must only be ENABLED for the tessellation of TRI domains, where UVW coordinates are
required. This field must be DISABLED for other domains (as they only require UV coordinates)
otherwise the computed W coordinate is UNDEFINED. This field is ignored if DS Function Enable
is DISABLED.

1 Cache Disable
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Format: Disable

This bit controls the operation of the DS Cache. This field is ignored if DS Function Enable is
DISABLED. If the DS Cache is DISABLED and the DS Function is ENABLED, the DS Cache is not
used and all incoming domain points will be passed to DS threads. If the DS Cache is ENABLED
and the DS Function is ENABLED, incoming domain points that do not hit in the DS Cache will be
passed to DS threads. The DS Cache is invalidated whenever the DS Cache becomes DISABLED ,

whenever the DS Function Enable toggles, and between patches.

0 |Function Enable
Format: Enable
If ENABLED, DS threads will be spawned to process incoming domain points which miss in the
DS cache. If DISABLED, the DS stage goes into pass-through mode and performs no specific
rocessing. This field is always used.
Programming Notes
The tessellation stages (HS, TE and DS) must be enabled/disabled as a group. l.e., draw
commands can only be issued if all three stages are enabled or all three stages are disabled,
otherwise the behavior is UNDEFINED.
31:27 | Reserved
Format: MBZ
26:21 | Vertex URB Entry Output Read Offset

Format: 0]9)
Specifies the offset (in 256-bit units) at which Vertex URB data is to be read from the URB by

SBE.
Value Name
[0,63]
20:16 | Vertex URB Entry Output Length
Format: (V)

Specifies the amount of URB data written for each Vertex URB entry, in 256-bit register

increments.

Value Name

[1,16]

Programming Notes

This length does not include the vertex header.

15:8 | User Clip Distance Clip Test Enable Bitmask

24
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Format: us8
This 8 bit mask field selects which of the 8 user clip distances against which trivial reject / trivial
accept / must clip determination needs to be made. DX10 allows simultaneous use of
ClipDistance and Cull Distance test of up to 8 distances.
7:0 |User Clip Distance Cull Test Enable Bitmask
Format: us8
This 8 bit mask field selects which of the 8 user clip distances against which trivial reject / trivial
accept determination needs to be made (does not cause a must clip). DX10 allows simultaneous
use of ClipDistance and Cull Distance test of up to 8 distances.
8.9 63:6 | DUAL_PATCH Kernel Start Pointer
Format: InstructionBaseOffset[63:6]
This field specifies the starting location of the DUAL_PATCH kernel program run by threads
spawned by this FF unit. It is specified as a 64-byte-granular offset from the Instruction Base
Address. This field is ignored if DS Function Enable is DISABLED. See DUAL_PATCH Thread
Execution for a discussion of how the DUAL_PATCH KSP is used.
5:0 |Reserved
Format: MBZ
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Source:

Size (in bits):

Default Value:

RenderCS
288

0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000

DWord | Bit Description
0.1 63:6 | Kernel Start Pointer

Format: InstructionBaseOffset[63:6]

This field specifies the starting location (1st EU core instruction) of the kernel program run by
threads spawned by this FF unit. It is specified as a 64-byte-granular offset from the Instruction
Base Address.

5:0 |Reserved
Format: MBZ
2 31 |Single Program Flow

Format: Enable

Specifies the initial condition of the kernel program as either a single program flow (SIMDnxm
with m = 1) or as multiple program flows (SIMDnxm with m > 1). See CRO description in ISA
Execution Environment.

Value Name Description
Oh Disable Single Program Flow disabled
Th Enable Single Program Flow enabled
30 |Vector Mask Enable

Format: Enable Enumerated Type

Upon subsequent GS thread dispatches, this bit is loaded into the EU's Vector Mask Enable
(VME, cr0.0[3]) thread state. Refer to EU documentation for the definition and use of VME state.
Value | Name Description

Oh Dmask | The EU will use the Dispatch Mask (supplied by the GS stage) for instruction

execution.
1h Vmask | The EU will use the Vector Mask (derived from Dispatch Mask) for instruction
execution.
Programming Notes
Under normal conditions SW shall specify DMask, as the GS stage will provide a Dispatch Mask
appropriate to SIMD4x2 or SIMD8 thread execution (as a function of dispatch mode). E.g., for
SIMD4x2 execution, the GS stage will generate a Dispatch Mask that is equal to what the EU
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would use as the Vector Mask. For SIMD8 execution there is no known usage model for use of
Vector Mask (as there is for PS shaders).
29:27 | Sampler Count
Format: u3
Specifies how many samplers (in multiples of 4) the geometry shader kernel uses. Used only for
refetching the associated sampler state entries.
Value Name Description
Oh No Samplers No Samplers used
Th 1-4 Samplers Between 1 and 4 samplers used
2h 5-8 Samplers Between 5 and 8 samplers used
3h 9-12 Samplers Between 9 and 12 samplers used
4h 13-16 Samplers Between 13 and 16 samplers used
5h-7h Reserved
26 |Reserved
25:18 | Binding Table Entry Count
Format: us
When HW Generated Binding Table is disabled: Specifies how many binding table entries the
kernel uses. Used only for prefetching of the binding table entries and associated surface state.
Note: For kernels using a large number of binding table entries, it may be wise to set this field to
zero to avoid prefetching too many entries and thrashing the state cache. When HW Generated
Binding Table bit is enabled: This field indicates which cache lines (512bit units - 32 Binding
Table Entry section) should be fetched. Each bit in this field corresponds to a cache line. Only the
1st 4 non-zero Binding Table entries of each 32 Binding Table entry section prefetched will have
its surface state prefetched.
Programming Notes
When HW binding table bit is set, it is assumed that the Binding Table Entry Count field will be
generated at JIT time.
17 | Thread Dispatch Priority
Specifies the priority of the thread for dispatch.
Value Name Description
Oh Normal Normal thread dispatch priority
1h High High thread dispatch priority
16 |Floating Point Mode
Specifies the initial floating point mode used by the dispatched thread.
Value Name Description
Oh IEEE-754 Use IEEE-754 Rules
Th Alternate Use alternate rules
15:14 | Reserved

Doc Ref # IHD-OS-LKF-Vol 2d-5.21 27




intel

3DSTATE_GS_BODY

| Format: | MBZ
13 |lllegal Opcode Exception Enable
Format: | Enable
This bit gets loaded into EU CR0.1[12] (note the bit # difference). See Exceptions and ISA
Execution Environment.
12 |Accesses UAV
| Format: | Enable
This field must be set when GS has a UAV access.
Programming Notes
This field must not be set when GS Function Enable is disabled.
11 | Mask Stack Exception Enable
| Format: | Enable
This bit gets loaded into EU CR0.1[11]. See Exceptions and ISA Execution Environment.
10:8 | Reserved
| Format: | MBZ
7 |Software Exception Enable
| Format: | Enable
This bit gets loaded into EU CR0.1[13] (note the bit # difference). See Exceptions and ISA
Execution Environment.
6 |Reserved
| Format: | MBZ
5.0 |Expected Vertex Count
| Format: | U6
Specifies the number of vertices per input object expected by the GS thread. Input topologies
not matching this expect value are discarded. Note that DiscardAdjacency is also considered
(e.g., if the value programmed is 3 and DiscardAdjacency is set, TRILIST_ADJ and TRISTRIP_AD)J
topologies are not discarded as they will pass 3 vertices/object to the GS threads).
Value Name
[1,32]
3.4 |63:32|Reserved
Format: MBZ
31:10 | Scratch Space Base Pointer
Format: GeneralStateOffset[31:10]
Specifies the starting location of the scratch space area allocated to this FF unit as a 1K-byte
aligned offset from the General State Base Address. If required, each thread spawned by this FF
unit will be allocated some portion of this space, as specified by Per-Thread Scratch Space. The
28 Doc Ref # IHD-OS-LKF-Vol 2d-5.21




intel

3DSTATE_GS_BODY

computed offset of the thread-specific portion will be passed in the thread payload as Scratch
Space Offset. The thread is expected to utilize "stateless" DataPort read/write requests to access
scratch space, where the DataPort will cause the General State Base Address to be added to the
offset passed in the request header. This field is ignored if VS Function Enable is DISABLED.

9:4 [Reserved
Format: MBZ
3:0 [Per-Thread Scratch Space
Format: U4 power of 2 Bytes over 1K Bytes
Specifies the amount of scratch space to be allocated to each thread spawned by this FF unit.
The driver must allocate enough contiguous scratch space, starting at the Scratch Space Base
Pointer, to ensure that the Maximum Number of Threads can each get Per-Thread Scratch Space
size without exceeding the driver-allocated scratch space.
Value Name Description
[0,11] indicating [1K Bytes, 2M Bytes]
5 31 |Reserved
Format: MBZ
30:29 | Dispatch GRF Start Register For URB Data [5:4]
Format: u2
Specifies bit [5:4] of the starting GRF register number for the URB portion (Constant + Vertices)
of the thread payload. The Dispatch GRF Start Register For URB Data [3:0] field is used to
specify bits [3:0] of the starting GRF register number.
28:23 [ Output Vertex Size

Format: ué6

[0,63] indicating [1,64] 16B units

Specifies the size of each vertex stored in the GS output entry (following any Control Header
data) as a number of 128-bit units (minus one).

Programming Notes

Programming Restrictions: The vertex size must be programmed as a multiple of 32B units with
the following exception: Rendering is disabled (as per SOL stage state) and the vertex size
output by the GS thread is 16B. If rendering is enabled (as per SOL state) the vertex size must
be programmed as a multiple of 32B units. In other words, the only time software can program
a vertex size with an odd number of 16B units is when rendering is disabled.
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22:17 | Output Topology
| Format: | 3D_Prim_Topo_Type
This field specifies the topology type (3DPrimType) to be associated with GS-thread output
vertices (if any).
16:11 | Vertex URB Entry Read Length
Specifies the amount of URB data read and passed in the thread payload for each Vertex URB
entry, in 256-bit register increments.
Programming Notes
Programming Restriction:This field must be a non-zero value if Include Vertex Handles is
cleared to zero.
10 |Include Vertex Handles
Format: Boolean
If set, all the input Vertex URB handles are included in the payload. These are referred to as "pull
model" URB handles, as the thread will use them to read from the URB.
Programming Notes
Programming Restriction: This field must be set if Vertex URB Entry Read Length is cleared to
zero.
9:4 [Vertex URB Entry Read Offset
Format: U6
Specifies the offset (in 256-bit units) at which Vertex URB data is to be read from the URB before
being included in the thread payload. This offset applies to all Vertex URB entries passed to the
thread.
3:0 |Dispatch GRF Start Register For URB Data

Format: u4

Description

Specifies the starting GRF register number for the URB portion (Constant + Vertices) of the
thread payload.

The Dispatch GRF Start Register for URB Data [5:4] field is used to extend the range of the
starting GRF register number to [0,63].

Value Name Description

[0,15] indicating bits [3:0] of the GRF number

Programming Notes

If Include Vertex Handles is enabled (pull or hybrid handles case), then
For simd4x2:

For DUAL_OBIJECT dispatch mode this field should be:
(((2*numVerticesPerObject) + 8 - 1)/8) + 1

For SINGLE and DUAL_INSTANCE dispatch modes this field should be:

30

Doc Ref # IHD-OS-LKF-Vol 2d-5.21



intel

3DSTATE_GS_BODY

((numVerticesPerObject +8 - 1)/8) + 1
If Include Primitive ID is set, then add 1 to the value obtained by using the above

If Include Vertex Handles is enabled (pull or hybrid handles case), then For simd8: For
InstanceCount == 1: numVerticesPerObject 2 For InstanceCount > 1: ((numVerticesPerObject 8
- 1)/8) 2 If Include Primitive ID is set, then add 1 to the value obtained by using the above

6 31:26 | Reserved
|Format: |MBZ
25:24 | Reserved
|Format: |MBZ
23:20 | Control Data Header Size

| Format: | U4

Specifies the number of 32B units of control data header located at the start of the GS URB
entry. The value 0 indicates there is no control data header, and Control Data Format is ignored
and neither Cut nor Stream|D bits are defined. Software must ensure that the Control Data
Header Size is sufficient to accommodate the maximum number of vertices possibly output by
the GS thread. It is UNDEFINED for a GS thread to report more output vertices than can be
accomodated in a non-zero-sized header.

Value Name
[0,8] 32B Units

19:15

Instance Control
Format: U5-1 #Instances

Specifies the number of instances (minus one) for each input object. To avoid confusion, this
document uses the term “InstanceCount” to refer to InstanceControl+1, with a range of [1,32] If
InstanceCount>1, DUAL_OBJECT mode is invalid. Software will likely want to use
DUAL_INSTANCE mode for higher performance, but SINGLE mode is also supported. When
InstanceCount=1 (one instance per object), software can decide which dispatch mode to use.
DUAL_OBJECT mode would likely be the best choice for performance, followed by SINGLE mode.
DUAL_INSTANCE mode is not recommended but is supported.

Value Name Description

[0,31] Indicating [1,31] instances

14:13

Default Stream Id
Format: U2

When the GS is enabled, unless the GS output entry contains StreamID bits in the control
header, this field specifies the default StreamID associated with any GS-thread output vertices.
When the GS is disabled, StreamID will be output as 0.

12:11

Dispatch Mode
| Format: u2 |
This field specifies how the GS unit dispatches multiple instances and/or multiple objects.

|Va|ue| Name | Description Programming Notes |
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3h SIMDS8 [ Each thread shades up to 8 [1 The driver must send pipe control with a cs
different objects or (if stall after a 3dstate_gs state change and the
InstanceCount >1) 8 instances | Dispatch Mode is simd8 and the number of
of a single object. handles allocated to gs is less than 16.

Programming Notes

The GS must be allocated at least two URB handles or behavior is UNDEFINED for Dual Instance
or Dual Object mode.

The only valid Dispatch Mode is SIMDS.

10 |[Statistics Enable
Format: Enable
This bit controls whether GS-unit-specific statistics register(s) can be incremented.
Value | Name Description
Oh Disable | GS_INVOCATIONS_COUNT and GS_PRIMITIVES_COUNT cannot increment
Th Enable |GS_INVOCATIONS_COUNT and GS_PRIMITIVES_COUNT can increment
9:5 |Invocations Increment Value
Format: U5
Specifies how much to increment the GS_INVOCATIONS_COUNT for each instance of each
object. This control is provided to allow software to process multiple instances (from an APl POV)
in a single kernel invocation. In SINGLE dispatch mode, the counter will increment by this value
for each dispatch (as it's only one instance of one object). In DUAL_INSTANCE mode, the counter
will be incremented by the value if only one instance is included in the dispatch (i.e., the last odd
instance), otherwise the counter will be incremented by twice this value. In DUAL_OBJECT
dispatch mode, the counter will be incremented by the value if only one object is included in the
dispatch (i.e., a forced dispatch of one object), otherwise the counter will be incremented by
twice this value.
Value Name Description
[0,31] indicating an increment of [1,32]
4 |Include Primitive ID
Format: Boolean
If set, R1 of the payload is written with Primitive ID value(s). If clear, these Primitive ID values are
not included in the payload R1.
3 |Hint
Format: U1
This state bit is simply passed in GS thread payloads for use by the GS kernel - it has no other
impact on hardware operation.
2 |Reorder Mode

This bit controls how vertices of triangle objects resulting from TRISTRIP[_ADJ][_REV] topologies
are [re]ordered when passed in the GS thread payload See Object Vertex Ordering table (below).

32
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Value| Name Description

Oh LEADING |Reorder the vertices of alternating triangles of a TRISTRIP[_ADJ] such that the
leading (first) vertices are in consecutive order starting at v0. A similar
reordering is performed on alternating triangles in a TRISTRIP_REV.

1h TRAILING | Reorder the vertices of alternating triangles of a TRISTRIP[_ADJ] such that the
trailing (last) vertices are in consecutive order starting at v2. A similar
reordering is performed on alternating triangles in a TRISTRIP_REV.

1 |Discard Adjacency

Format: Enable

When set, adjacent vertices will not be passed in the GS payload when objects with adjacency
are processed. Instead, only the non-adjacent vertices will be passed in the same fashion as the
without-adjacency form of the primitive. Software should set this bit whenever a GS kernel is
used that does not expect adjacent vertices. This allows both with-adjacency/without-adjacency
variants of the primitive to be submitted to the pipeline (via 3DPRIMITIVE) - the GS unit will
silently discard any adjacent vertices and present the GS thread with only the internal object.
When clear, adjacent vertices will be passed to the GS thread, as dictated by the incoming
primitive type. Software should only clear this bit when a GS kernel is used that does expect
adjacent vertices. E.g., if the GS kernel is compiled to expect a TRIANGLE_AD)J object, software
must clear this bit. Software should also clear this bit if the GS kernel expects a POINT or
PATCHLIST_n object (which don't have with-adjacency variants).

The only hardware assistance is to allow the submission of a with-adjacency variant of a
primitive when operating with a GS kernel that expects the without-adjacency variant of the
object. (E.g., when the GS kernel is compiled to expect a TRIANGLE object, software should set
this bit just in case a TRILIST_ADJ is submitted to the pipeline.) Note that the GS unit is
otherwise not aware of the object type that is expected by the GS kernel. It is up to software to
ensure that the submitted primitive type (in 3DPRIMITIVE) is otherwise compatible with the
object type expected by the GS kernel. (E.g., if the GS kernel expects a LINE_ADJ object, only
LINELIST_AD)J or LINESTRIP_ADJ should be submitted, otherwise the GS kernel will produce
unpredictable results.) Also note that it is possible to craft a GS kernel which can accept any
object type that's thrown at it by first examining the PrimType passed in the payload and then
using this info to correctly interpret the number of vertices passed in the payload.

0 |Enable

| Format: Enable

Specifies whether the GS stage is enabled or disabled (pass-through).

7 31 |Control Data Format

| Format: U1

This field specifies the format of the control data header (if any).

Value | Name Description

Oh CUT | The control data header contains Cut bits.

1h SID The control data header contains Stream|D bits. Output Topology must be set to
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| | | POINTLIST, or behavior is UNDEFINED.

30 [Static Output
| Format: | Enable |
Specifies whether the GS shader outputs a static number of vertices per invocation. If this bit is
clear, the number of vertices output by each GS shader invocation is stored by the GS thread in
Vertex Count at the very beginning of the output URB entry (see GS URB Entry description).
29:27 | Reserved
| Format: MBZ |
26:16 | Static Output Vertex Count
| Format: U11 Count of object vertices |
If GSEnable is ENABLED and StaticOutput is ENABLED, this field specifies the total number of
vertices output each GS shader invocation. If GSEnable is ENABLED and StaticOutput is
DISABLED (i.e., variable GS output), the total number of vertices output by a GS shader invocation
is stored by the thread at the very beginning of the output URB entry, and this field is ignored.
(See GS URB Entry description ).
Value Name
[0,1024]
15:9 | Reserved
Format: MBZ
8:0 [Maximum Number of Threads
Format: U9-1 Thread count
Specifies the maximum number of simultaneous threads allowed to be active. Used to avoid
using up the scratch space. Programming the value of the max threads over the number of
threads based off number of threads supported in the execution units may improve performance
since the architecture allows threads to be buffered between the check for max threads and the
actual dispatch into the EU. Programming the max values to a number less than the number of
threads supported in the execution units may reduce performance.
Value Name Description
[0,223] indicating thread count of [1,224]
31:27 | Reserved
| Format: | MBZ |
26:21 | Vertex URB Entry Output Read Offset

| Format: | ue

Specifies the offset (in 256-bit units) at which Vertex URB data is to be read from the URB by
SBE.

Value Name

[0,63]

34
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20:16

Vertex URB Entry Output Length

Format: | U5

Specifies the amount of URB data written for each Vertex URB entry, in 256-bit register
increments.

Value Name

[1,16]

Programming Notes

This length does not include the vertex header.

15:8

User Clip Distance Clip Test Enable Bitmask
Format: Enable[8]
This 8 bit mask field selects which of the 8 user clip distances against which trivial reject / trivial

accept / must clip determination needs to be made. DX10 allows simultaneous use of
ClipDistance and Cull Distance test of up to 8 distances.

70

User Clip Distance Cull Test Enable Bitmask
Format: Enable[8]
This 8 bit mask field selects which of the 8 user clip distances against which trivial reject / trivial

accept determination needs to be made (does not cause a must clip). DX10 allows simultaneous
use of ClipDistance and Cull Distance test of up to 8 distances.

Doc Ref # IHD-OS-LKF-Vol 2d-5.21 35




intel

3DSTATE_HS_BODY

3DSTATE_HS_BODY

Source:

Size (in bits):
Default Value:

RenderCS
256

0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000

DWord | Bit Description
0 31:30 | Reserved
Format: MBZ
29:27 | Sampler Count

Format: u3

Specifies how many samplers (in multiples of 4) the HS kernels use. Used only for prefetching the
associated sampler state entries.

Value Name Description

Oh No Samplers no samplers used

Th 1-4 Samplers between 1 and 4 samplers used

2h 5-8 Samplers between 5 and 8 samplers used

3h 9-12 Samplers between 9 and 12 samplers used

4h 13-16 Samplers between 13 and 16 samplers used

5h-7h Reserved Reserved

26 |Reserved
Format: MBZ
25:18 | Binding Table Entry Count

Format: us8
When HW Generated Binding Table is disabled:

Specifies how many binding table entries the kernel uses. Used only for prefetching of the
binding table entries and associated surface state.

Note: For kernels using a large number of binding table entries, it may be wise to set this field to
zero to avoid prefetching too many entries and thrashing the state cache.

Programming Notes
When HW binding table bit is set, it is assumed that the Binding Table Entry Count field will be
generated at JIT time.
17 | Thread Dispatch Priority
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Specifies the priority of the thread for dispatch

Value Name Description

Oh Normal Normal Priority

Th High High Priority

16 |Floating Point Mode

Specifies the initial floating point mode used by the dispatched thread.

Value Name Description

Oh IEEE-754 Use IEEE-754 Rules

Th alternate Use alternate rules

15:14 | Reserved

Format: MBZ

13 |lllegal Opcode Exception Enable

Format: Enable

This bit gets loaded into EU CR0.1[12] (note the bit # difference). See Exceptions and ISA
Execution Environment.

12 |Software Exception Enable

Format: Enable

This bit gets loaded into EU CRO1[13] (note the bit # difference). See Exceptions and ISA
Execution Environment.

11:8 [Reserved

Format: MBZ

7:0 |Reserved

Format: MBZ

1 31 |Enable

Format: Enable

Specifies whether the HS function is enabled or disabled (pass-through). If ENABLED
MI_TOPOLOGY_FILTER must be used to silently discard any topologies that the HS kernel is not
expecting. E.g., if the HS kernel is expecting PATCHLIST_32 topologies, MI_TOPOLOGY_FILTER
must be set to PATCHLIST_32 so only those topologies can reach the enabled HS.
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Programming Notes

The tessellation stages (HS, TE and DS) must be enabled/disabled as a group. l.e., draw
commands can only be issued if all three stages are enabled or all three stages are disabled,
otherwise the behavior is UNDEFINED.

30 |Reserved
Format: MBZ

29 |Statistics Enable

Format: Enable
This bit controls whether HS-unit-specific statistics register(s) will increment (for each patch).

28:27 | Reserved

Format: MBZ

26:18 | Reserved

Format: MBZ

17 |Reserved

Format: MBZ

16:8 | Maximum Number of Threads

Format: U9-1

Specifies the maximum number of simultaneous threads allowed to be active. Used to avoid
using up the scratch space. Programming the value of the max threads over the number of
threads based off number of threads supported in the execution units may improve performance
since the architecture allows threads to be buffered between the check for max threads and the
actual dispatch into the EU. Programming the max values to a number less than the number of
threads supported in the execution units may reduce performance.

Value Name Description
[0,223] indicating thread count of [1,224]

7:5 |Reserved

Format: MBZ

4 |Reserved

Format: MBZ

3:0 |Instance Count
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Format: U4-1

This field determines the number of threads (minus one) spawned per input patch. If the HS
kernel uses a barrier function, software must restrict the Instance Count to the number of
threads that can be simultaneously active within a subslice. Factors which must be considered

includes scratch memory availability.
Value Name
[0,15] representing [1,16] instances

Description

Programming Notes
Instance Count must be programmed to 0 (1 instance) whenever DispatchMode is programmed

to DUAL_PATCH.

2.3

63:6 |Kernel Start Pointer

Format: InstructionBaseOffset[63:6]
This field specifies the starting location (1st EU core instruction) of the kernel program run by
threads spawned by this FF unit. It is specified as a 64-byte-granular offset from the Instruction

Base Address.

5:0 |Reserved

Format: MBZ

4.5

63:32 | Reserved

Format: MBZ

31:10 [ Scratch Space Base Pointer

Format: GeneralStateOffset[31:10]

Value | Name Description

[0,31]

Specifies the location of the scratch space area allocated to this FF unit, specified
as a 1KB-granular offset from the General State Base Address. If required, each
thread spawned by this FF unit will be allocated some portion of this space, as

specified by Per-Thread Scratch Space.

9:4 |Reserved

MBZ

Format:

3:0 [Per-Thread Scratch Space

39
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| Format: | U4 power of 2 Bytes over 1K Bytes

Specifies the amount of scratch space to be allocated to each thread spawned by this FF unit.
The driver must allocate enough contiguous scratch space, starting at the Scratch Space Base
Pointer, to ensure that the Maximum Number of Threads can each get Per-Thread Scratch Space
size without exceeding the driver-allocated scratch space.

Value Name Description
[0,11] Indicating[1K Bytes, 2M Bytes
31:29 | Reserved
Format: MBZ
28 |Dispatch GRF Start Register For URB Data [5]

Format: U1

Specifies bit [5] of the starting GRF register number for the URB portion (Constant + Vertices) of
the thread payload. The Dispatch GRF Start Register For URB Data [4:0] field is used to specify
bits [4:0] of the starting GRF register number.

27

Single Program Flow

Format: Enable

Specifies the initial condition of the kernel program as either a single program flow (SIMDnxm
with m = 1) or as multiple program flows (SIMDnxm with m > 1). See CRO description in ISA
Execution Environment.

Value Name Description
Oh Reserved
Th Enable Single Program Flow Enabled

26

Vector Mask Enable

Format: Enable Enumerated Type

Upon subsequent HS thread dispatches, this bit is loaded into the EU's Vector Mask Enable
(VME, cr0.0[3]) thread state. Refer to the EU documentation for the definition and use of VME
state.

Value | Name Description

Oh Dmask | The EU will use the Dispatch Mask (supplied by the HS stage) for instruction
execution.

1h Vmask | The EU will use the Vector Mask (derived from the Dispatch Mask) for
instruction execution.

Programming Notes

Under normal conditions SW shall specify DMask, as the HS stage will provide a Dispatch Mask

40
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appropriate to SIMD4x2 or SIMD8 thread execution (as a function of dispatch mode). E.g., for
SIMDA4x2 thread execution, the HS state will generate a Dispatch Mask that is equal to what the
EU would use as a Vector Mask. For SIMD8 execution there is no known usage model for use of
Vector Mask (as there is for PS shaders).

25 |[Accesses UAV

Format: Enable
This field must be set when HS has a UAV access

Programming Notes

This field must not be set when HS Function Enable is disabled.

24 |Include Vertex Handles

Format: Boolean

If set, all the input Vertex URB handles are included in payloads. This field is ignored if HS
Function Enable is DISABLED.

Programming Notes

Programming Restriction: This field must be set if value if Vertex URB Entry Read Length is
cleared to zero.

23:19 | Dispatch GRF Start Register For URB Data

Format: us

Description

Specifies the starting GRF register number for the URB portion (Constant + Vertices) of the
thread payload. This field is ignored if HS Function Enable is DISABLED.

The Dispatch GRF Start Register for URB Data [5] field is used to extend the range of the
starting GRF register number to [0,63].

Value Name Description
[0,31] indicating bits [4:0] of the GRF number

Programming Notes

When Include Vertex Handles is set for non-instanced 8_PATCH dispatch of PATCHLIST_30..32
objects, pushed vertex data and/or pushed constants cannot be used as they would need to

start in the payload beyond the range of this field (i.e., beyond R31). When Include PrimitivelD
is also set, this issue extends to non-instanced 8_PATCH dispatch of PATCHLIST_29..32 objects.

18:17 | Dispatch Mode

Format: uz2

This field is unused to set the current thread dispatch mode for the HS stage.

Doc Ref # IHD-OS-LKF-Vol 2d-5.21 41




intel

3DSTATE_HS_BODY

Value Name Description

Oh SINGLE_PATCH | HS threads are passed inputs and an output handle associated with a
single input patch.

2h 8_PATCH HS threads are passed inputs and an output handle associated with (up
to) 8 patches in SIMD8 fashion. See 8_PATCH Thread Payload.

3h Reserved

Programming Notes

DUAL_PATCH is not supported.

16:11

Vertex URB Entry Read Length

Format:

U6

Specifies the amount of URB data read and passed in the thread payload for each Vertex URB
entry, in 256-bit register increments. This field is ignored if HS Function Enable is DISABLED.

Value

Name

[0,63]

Programming Notes

Programming Restriction: This field must be a non-zero value if Include Vertex Handles is

cleared to zero.
10 |Reserved
Format: MBZ
9:4 [Vertex URB Entry Read Offset
Format: 0]3)
Specifies the offset (in 256-bit units) at which Vertex URB data is to be read from the URB before
being included in the thread payload. This offset applies to all Vertex URB entries passed to the
thread. This field is ignored if HS Function Enable is DISABLED.
Value Name
[0,63]
3:1 |Reserved
Format: MBZ
0 |Include Primitive ID
Format: Enable

If set, R1 of the payload is written with Primitive ID value(s). If clear, these Primitive IDs are not

included in the payload R1.
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Programming Notes

This field is only used when DUAL_PATCH DispatchMode is specified. In SINGLE_PATCH, the
single Primitive ID is always passed in RO.

7 31:0 |Reserved

Format: MBZ
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3DSTATE_INDEX_ BUFFER_BODY
Source: RenderCS
Size (in bits): 128
Default Value: 0x00000000, 0x00000000, 0x00000000, 0x00000000
DWord| Bit Description
0 31:12 | Reserved
Format: MBZ
11 |Reserved
Format: MBZ
10 |Reserved
Format: MBZ
9:8 |Index Format
Format: U2 Enumerated type
This field specifies the data format of the index buffer. All index values are UNSIGNED.
Value Name
Oh BYTE
Th WORD
2h DWORD
7 |Reserved
Format: MBZ
6:0 |Memory Object Control State
Format: MEMORY_OBJECT_CONTROL_STATE
Specifies the memory object control state for this index buffer.
1.2 | 63:0 [Buffer Starting Address
Format: GraphicsAddress[63:0]
This field contains the size-aligned (as specified by Index Format) Graphics Address LSBs of the
first element of interest within the index buffer. Software must program this value with the
combination (sum) of the base address of the memory resource and the byte offset from the
44
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base address to the starting structure within the buffer.

Programming Notes

Index Buffers can only be allocated in linear (not tiled) graphics memory.

3 31:0

Buffer Size

Format:

U32 Count of bytes

This field specifies the size of the buffer in bytes. Index accesses which straddle or go past the
end of the buffer will return 0..Note that BufferSize=0 indicates that there is no valid data in the

buffer.

Value Name

[0, FFFFFFFFh]
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3DSTATE_MULTISAMPLE_BODY
Source: RenderCS
Size (in bits): 32
Default Value: 0x00000000
DWord | Bit Description
0 31:6 | Reserved
Format: MBZ
5 | Pixel Position Offset Enable
Format: Enable
Enables the device to offset pixel positions by 0.5 both in horizontal and vertical directions.
Programming Notes
Setting this field along with setting the Pixel Location to upper left and number of multisamples
to greater than one will cause the device to offset pixel positions by 0.5 both in horizontal and
vertical directions.
It is to be noted this is done to adjust the pixel co-ordinate system to DX9 like, so any
WM_HZ_OP screen space rectangles (eg: legacy HiZ Clear, Resolve etc) generated internally by
driver in this mode needs to be aware of this offset adjustment and send the rectangles
according to alignment restriction taking this offset adjustment into consideration.
SW can choose to set this bit only for DX9 API. DX10/OGL API's should not have any effect by
setting or not setting this bit.
4 | Pixel Location
Format: U1
This field specifies where the device evaluates "pixel" (vs. centroid or sample) values/attributes.
Value Name Description
Oh CENTER Use the pixel center (0.5, 0.5 offset)
1h UL_CORNER Use the pixel upper-left corner
Programming Notes
The programming of this field is assumed to be a function of the API being supported.
Specifically, it is expected that OpenGL and DX10+ APIs require CENTER selection, while DX9-
APIs require UL_CORNER selection.
When 3DSTATE_RASTER::ForcedSampleCount is other than NUMRASTSAMPLES _0, this field
must be Oh.
3:1 | Number of Multisamples
46
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Format:

&

This field specifies how many samples/pixel exist in all RTs and the Depth Buffer, as
log2(#samples). This field is valid regardless of the setting of Multisample Rasterization Mode.

Value Name Description
Oh 1 1 sample/pixel
1h 2 2 samples/pixel
2h 4 4 samples/pixel
3h 8 8 samples/pixel
4h 16 16 samples/pixel
5h-7h Reserved

Programming Notes

The setting of this field must match the Number of Multisamples field in SURFACE_STATE of all
bound render targets.

0 |Reserved

Format:

MBZ
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3SDSTATE_PS BLEND BODY
Source: RenderCS
Size (in bits): 32
Default Value: 0x00000000
DWord| Bit Description
0 31 |Alpha To Coverage Enable
Format: Enable
If set, indicates that AlphaToCoverage is on RT[0], since this bit must be set the same for all RTs
in the MRT case.
30 |[Has Writeable RT
Format: Enable
When set indicates the there is at least one non-null RT w/ at least one channel write enabled
29 |Color Buffer Blend Enable
Format: Enable
When set indicates that RT[0] has color buffer blend enabled.
28:24 | Source Alpha Blend Factor
Format: 3D_Color_Buffer_Blend_Factor
Indicates the "source factor" in alpha Color Buffer Blending stage for RT[0]
23:19 | Destination Alpha Blend Factor
Format: 3D_Color_Buffer_Blend_Factor
Indicates the "destination factor" in alpha Color Buffer Blending stage for RT[0]
18:14 | Source Blend Factor
Format: 3D_Color_Buffer_Blend_Factor
Indicates the "source factor" in Color Buffer Blending stage for RT[0]
13:9 | Destination Blend Factor
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Format: 3D_Color_Buffer_Blend_Factor

Indicates the "destination factor" in Color Buffer Blending stage for RT[0]

8 |Alpha Test Enable

Format: Enable

Indicates the AlphaTestEnable for RT[0]

7 |Independent Alpha Blend Enable

Format: Enable

Indicates the Independent Alpha Blend Enable for RT[0] When enabled, the other fields in this
instruction control the combination of the alpha components in the Color Buffer Blend stage.
When disabled, the alpha components are combined in the same fashion as the color
components.

6:0 [Reserved

Format: MBZ
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3DSTATE_PS_BODY

Source:

Size (in bits):
Default Value:

RenderCS
352

0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000

DWord | Bit Description
0.1 63:6 | Kernel Start Pointer 0
| Format: InstructionBaseOffset |
Specifies the 64-byte aligned address offset of the first instruction in the kernel[0]. This pointer is
relative to the Instruction Base Address.
5:0 |Reserved
| Format: MBZ |
2 31 |Single Program Flow
Single Program Flow (SPF) specifies the initial condition of the kernel program as either a single
program flow (SIMDnxm with m = 1) or as multiple program flows (SIMDnxm with m > 1). See
CRO description in ISA Execution Environment.
Value Name Description
Oh Multiple Multiple Program Flows
Th Single Single Program Flows
30 |Vector Mask Enable

Format: Enable
When SPF=0, Vector Mask Enable (VME) specifies which mask to use to initialize the initial
channel enables. When SPF=1, VME specifies which mask to use to generate execution channel
enables.

Value Name Description
Oh Dmask Channels are enabled based on the dispatch mask
Th Vmask Channels are enabled based on the vector mask

29:27 | Sampler Count
Specifies how many samplers (in multiples of 4) the vertex shader 0 kernel uses. Used only for
refetching the associated sampler state entries.

Value Name Description
[04]
Oh No Samplers no samplers used
Th 1-4 Samplers between 1 and 4 samplers used
2h 5-8 Samplers between 5 and 8 samplers used
3h 9-12 Samplers between 9 and 12 samplers used
4h 13-16 Samplers between 13 and 16 samplers used
5h-7h Reserved
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26 |[Single Precision Denormal Mode
Specifies the single precision denornal mode used by the dispatched thread.

Value Name Description
Oh Flushed to Zero Single Precision denormals are flushed to zero
1h Retained Single Precision denormals are retained

25:18 | Binding Table Entry Count

Description

Specifies how many binding table entries the kernel uses. Used only for prefetching of the
binding table entries and associated surface state. Note: For kernels using a large number of
binding table entries, it may be advantageous to set this field to zero to avoid prefetching too
many entries and thrashing the state cache. This field is ignored if [PS Function Enable] is
DISABLED.

When [HW Generated Binding Table] bit is enabled: This field indicates which cache lines
(512bit units - 32 Binding Table Entry section) should be fetched. Each bit in this field
corresponds to a cache line. Only the 1st 4 non-zero Binding Table entries of each 32 Binding
Table entry section prefetched will have its surface state prefetched. See 3D Pipeline for more
information.

Programming Notes

When HW binding table bit is set, it is assumed that the Binding Table Entry Count field will be
generated at JIT time.

17 | Thread Dispatch Priority
Specifies the priority of the thread for dispatch.

Value Name Description

Oh Normal Normal Priority

Th High High Priority

16 |Floating Point Mode
Specifies the floating point mode used by the dispatched thread.

Value Name Description

Oh IEEE-754 Use IEEE-754 rules

Th Alternate Use alternate rules

15:14 | Rounding Mode
Specifies the rounding mode used by the dispatched thread.

Value Name Description
Oh RTNE Round to Nearest Even
Th RU Round toward +infinity
2h RD Round toward -infinity
3h RTZ Round toward zero

13 |lllegal Opcode Exception Enable
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| Format: | Enable |

This bit gets loaded into EU CR0.1[12] (note the bit # difference). See Exceptions and ISA
Execution Environment.

12 |Reserved
| Format: | MBZ |

11 | Mask Stack Exception Enable
| Format: | Enable |
This bit gets loaded into EU CR0.1[12] (note the bit # difference). See Exceptions and ISA
Execution Environment.

10:8 | Reserved
| Format: | MBZ |

7 |Software Exception Enable

| Format: | Enable |
This bit gets loaded into EU CR0.1[13] (note the bit # difference). See Exceptions and ISA
Execution Environment.

6:0 [Reserved
| Format: | MBZ |

3.4 |[63:32|Reserved
| Format: | MBZ |
31:10 | Scratch Space Base Pointer
| Format: GeneralStateOffset[31:10]ScratchSpace |
Specifies the 1k-byte aligned address offset to scratch space for use by the kernel. This pointer is
relative to the General State Base Address.
Programming Notes

Scratch Space per slice is computed based on 4 sub-slices. SW must allocate scratch space
enough so that each slice has 4 slices allowed.

9:4 |Reserved
| Format: | MBZ |

3:0 [Per Thread Scratch Space
| Format: | U4 |
Specifies the amount of scratch space allowed to be used by each thread. The driver must
allocate enough contiguous scratch space, pointed to by the Scratch Space Pointer, to ensure
that the Maximum Number of Threads each get Per Thread Scratch Space size without exceeding
the driver-allocated scratch space.

Value Name
[0,11] indicating [1k bytes, 2M bytes] in powers of two
5 31:23 | Maximum Number of Threads Per PSD
Specifies the maximum number of simultaneous virtual threads allowed to be active per Pixel
Shader Dispatch(PSD). PSD serves a pair of subslices. This bit-field can be programmed in the
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range: [0,63] each integer in the range linearly maps to maximum number of threads in the
range: [2, 128]. If a programmed value is k, it implies 2(k+1) threads.
Programming Notes
If this field is changed between 3DPRIMITIVE commands, a PIPE_CONTROL command with Stall
at Pixel Scoreboard set is required to be issued.
22 |Reserved
| Format: | MBZ |
21 |Reserved
| Format: | MBZ |
20 |Reserved
| Format: | MBZ |
19:12 | Reserved
| Format: | MBZ |
11 | Push Constant Enable
| Format: | Enable |
This field must be enabled if the sum of the PS Constant Buffer [3:0] Read Length fields in
3DSTATE_CONSTANT_PS is nonzero, and must be disabled if the sum is zero.
10 |Reserved
| Format: | MBZ |
9 |Reserved
| Format: | MBZ |
8 |Render Target Fast Clear Enable
| Format: | Enable |
This field is set to enable fast clear of the bound render targets. See "Render Target Fast Clear"
for restrictions on enabling this field.
Programming Notes
For PoSH based Tiled Rendering, Color Fast clear operation is recommended to be performed
outside of tile pass, for performance reasons. After Fast clear, render cache flush is required.
When this bit is set, corresponding BTl for the render target that is being cleared must be equal
to 0.
When this bit is set, RENDER_SURFACE_STATE type must not be NULL.
7:6 |Render Target Resolve Type
Format: |U2 Enumerated Type
Specifies what type of Render Target Resolve is needed for the surface to be consumed properly
by the end Client. Programming notes below.
Value Name Description Programming Notes
Oh RESOLVE_DISABLED | No Resolve Needed
1h RESOLVE_PARTIAL |Partial resolve is for resolving |[] Display engine does not support

Doc Ref # IHD-OS-LKF-Vol 2d-5.21 53




intel

3DSTATE_PS_BODY

RT for clear values i.e. it leaves
no cache lines at implied clear
value.

unresolved clear values in the
display buffer, hence this resolve is
required before binding any
compressed RT to the display via
flip commands.

2h FAST_CLEAR_O

Fast Clear to 0 during Clear
Pass; Used to Initialize CCS
Buffer with Os to support
Lossless Compressed Without
Clear.

This state has to be programmed
only with Render Target Fast Clear
Enable described above. If the
Render Target Fast Clear = 0, this
Field Cannot be programmed to
2h.

3h RESOLVE_FULL

Full Resolve is for Resolving
RT for Clear/Compressed to
Uncompressed State

Programming Notes

When this bit is set, corresponding BTI for the render target that is being resolved must be
equal to 0.

When this bit is set, RENDER_SURFACE_STATE type must not be NULL.

5 |Reserved
| Format: MBZ
4:3 |Position XY Offset Select

| Format:

| U2 Enumerated Type

This field specifies if/what Position XY Offset values are passed in the PS payload. Note that
these are per-slot (pixel|sample) offsets, and therefore separate from the subspan XY coordinates

assed in R1.

Value Name Description

Oh POSOFFSET_NONE No Position XY Offsets are included in the PS payload.

Th Reserved

2h POSOFFSET_CENTROID | Position XY Offsets will be passed in the PS payload, and these
will reflect the Centroid position(s).

3h POSOFFSET_SAMPLE | Position XY Offsets will be passed in the PS payload, and these

will reflect the multisample position(s).

Programming Notes

SW Recommendation: If the PS kernel needs the Position Offsets to compute a Position XY
value, this field should match Position ZW Interpolation Mode to ensure a consistent
position.xyzw computation

If the PS kernel does not need the Position XY Offsets to compute a Position Value, then this
field should be programmed to POSOFFSET_NONE, as the PS kernel should be using the
various barycentric inputs to evaluate other-than-position attributes. However, this field can be
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used to pass Centroid or Sample offsets in the payload for special test modes (e.g., where
barycentric coordinates are computed in the PS vs. being HW-generated and passed in the
payload).
MSDISPMODE_PERSAMPLE is required in order to select POSOFFSET_SAMPLE.
2 |32 Pixel Dispatch Enable
Format: Enable
Enables the Windower to dispatch 8 subspans in one payload. Variable Pixel Dispatch in Section:
Pixel Grouping (Dispatch size) control for valid pixel dispatch combinations.
Programming Notes
When NUM_MULTISAMPLES = 16 or FORCE_SAMPLE_COUNT = 16, SIMD32 Dispatch must not
be enabled for PER_PIXEL dispatch mode.
1 |16 Pixel Dispatch Enable
| Format: | Enable |
Enables the Windower to dispatch 4 subspans in one payload. Variable Pixel Dispatch in Section:
Pixel Grouping (Dispatch size) control for valid pixel dispatch combinations.
0 |8 Pixel Dispatch Enable
| Format: | Enable |
Enables the Windower to dispatch 2 subspans from 1 object (polygon) in one payload. Variable
Pixel Dispatch in Section: Pixel Grouping (Dispatch size) control for valid pixel dispatch
combinations.
Programming Notes
When Render Target Fast Clear Enable is ENABLED or Render Target Resolve Type =
RESOLVE_PARTIAL or RESOLVE_FULL, this bit must be DISABLED.
6 31:23 | Reserved
| Format: | MBZ |
22:16 | Dispatch GRF Start Register For Constant/Setup Data 0
| Format: | u7 |
Specifies the starting GRF register number for the Constant/Setup portion of the thread payload
for kernel[0].
Value Name
[0,127]
15 |Reserved
| Format: | MBZ |
14:8 | Dispatch GRF Start Register For Constant/Setup Data 1
| Format: | u7 |
Specifies the starting GRF register number for the Constant/Setup portion of the thread payload
for kernel[1].
Value Name
[0,127]
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7 |Reserved

| Format: | MBZ |

6:0 |Dispatch GRF Start Register For Constant/Setup Data 2
| Format: | u7 |
Specifies the starting GRF register number for the Constant/Setup portion of the thread payload
for kernel[2].

Value Name
[0,127]
7.8 | 63:6 |Kernel Start Pointer 1

| Format: InstructionBaseOffset[63:6]Kernel |
Specifies the 64-byte aligned address offset of the first instruction in kernel[1]. This pointer is
relative to the Instruction Base Address.

5:0 |Reserved
| Format: MBZ |

9.10 | 63:6 |Kernel Start Pointer 2

| Format: InstructionBaseOffset[63:6]Kernel |
Specifies the 64-byte aligned address offset of the first instruction in kernel[2]. This pointer is
relative to the Instruction Base Address.

5.0 |Reserved
| Format: MBZ |
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3DSTATE_PS_EXTRA_BODY

Source:

Size (in bits):
Default Value:

RenderCS
32
0x00000000

DWord

Bit

Description

0

31

Pixel Shader Valid

Format: Enable

When set indicates a valid pixel shader. When this bit clear the rest of this command should also
be clear.

30

Pixel Shader Does not write to RT

Format: Enable

When set indicates the pixel shader does not write to render target.

Programming Notes

When Pixel Shader writes to UAV but does not write to RT, a dummy render target write is
required to convey EOT to the PS dispatch function. Hence, this bit must be reset in this case.
Whenever, there is a render target write message even to the NULL render target, this bit must
be reset.

When Pixel Shader Kills Pixel is set, SW must perform a dummy render target write from the
shader and not set this bit, so that Occlusion Query is correct.

29

oMask Present to Render Target

Format: Enable

This bit is inserted in the PS payload header and made available to the DataPort (either via the

message header or via header bypass) to indicate that oMask data from the shader (one or two
phases) is included in Render Target Write messages. If present, the oMask data is used to mask
off samples.

28

Pixel Shader Kills Pixel

Format: Enable

This bit, if ENABLED, indicates that the PS kernel has the ability to kill (discard) pixels or samples,
other than due to depth or stencil testing. This bit is required to be ENABLED in the following
situations:

e The API pixel shader program contains "killpix" or "discard" instructions, or other code in
the pixel shader kernel that can cause the final pixel mask to differ from the pixel mask
received on dispatch.

27:26

Pixel Shader Computed Depth Mode

Format: | U2 Enumerated Type

This field specifies the computed depth mode for the pixel shader.
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Value Name Description

Oh PSCDEPTH_OFF Pixel shader does not compute depth

1h PSCDEPTH_ON Pixel shader computes depth with no guarantee as to its value

2h  |PSCDEPTH_ON_GE (]
Pixel shader computes depth and guarantees that oDepth >=
SourceDepth.

If the Position ZW interpolation mode in 3DSTATE_WM does not
match the DX Multisample Rasterization mode in 3DSTATE_RASTER,
HW will internally convert to PSCDEPTH_ON.

3h PSCDEPTH_ON_LE [Pixel shader computes depth and guarantees that oDepth <=
SourceDepth

If the Position ZW interpolation mode in 3DSTATE_WM does not
match the DX Multisample Rasterization mode in 3DSTATE_RASTER,
HW will internally convert to PSCDEPTH_ON.

Programming Notes

If this field is set to any value other than PSCDEPTH_OFF, a multi-phase shader (i.e. dispatch
RATE_COARSE or RATE_PIXEL with pixel/sample loops or sample loop respectively) must output
depth and render targets only at the last phase.

When PS dispatch rate is COARSE_RATE, this field must be programmed to PSCDEPTH_OFF.

25 |Force Computed Depth
Format: Enable
Programming Notes
This field should be left DISABLED. This field should not be tested for functional validation.
24 | Pixel Shader Uses Source Depth
Format: Enable
This bit, if ENABLED, indicates that the PS kernel requires the source depth value (vPos.z) to be
passed in the payload. The source depth value is interpolated according to the Position ZW
Interpolation Mode state.
Programming Notes
This bit cannot be enabled when dispatch rate is RATE_COARSE
23 |Pixel Shader Uses Source W
Format: Enable
This bit, if ENABLED, indicates that the PS kernel requires the interpolated source W value
(vPos.w) to be passed in the payload. The W value is interpolated according to the Position ZW
Interpolation Mode state.
22 | Pixel Shader Requires Requested Coarse Pixel Shading Size

Format: Enable

This bit, if ENABLED, indicates that the PS kernel requires values of requested coarse pixel
shading size to be passed in the payload for each 2x2 coarse pixel quad. Note: Actual coarse
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pixel shading rate is always delivered (constant across thread slot). This bit can only be set when
dispatch rate is RATE_COARSE.
21 | Pixel Shader Requires Source Depth and/or W Plane Coefficients
Format: Enable
This bit, if ENABLED, indicates that the PS kernel requires the source depth and/or W plane
equations to be passed in the payload. Note: both attributes are always delivered in same
message phase, even if only one is used.
20 |Pixel Shader Requires Perspective Bary Plane Coefficients
| Format: | Enable |
This bit, if ENABLED, indicates that the PS kernel requires the perspective plane coefficients to be
passed in the payload.
19 |Pixel Shader Requires Non-Perspective Bary Plane Coefficients
| Format: | Enable |
This bit, if ENABLED, indicates that the PS kernel requires the non-perspective plane coefficients
to be passed in the payload.
18 | Pixel Shader Requires Subpixel Sample Offsets
| Format: | Enable |
This bit, if ENABLED, indicates that the PS kernel requires the sub-pixel sample offsets to be
passed in the payload.
17 |Reserved
| Format: | MBZ |
16:12 | Reserved
| Format: | MBZ |
11 |Reserved
| Format: | MBZ |
10 |Reserved
| Format: | MBZ |
9 |Reserved
8 | Attribute Enable
| Format: | Enable |
This field must be enabled if the Number of SF Output Attributes field in 3DSTATE_SBE is
nonzero, and must be disabled if that field is zero.
7 | Pixel Shader Disables Alpha To Coverage
| Format: | Enable |
When set indicates the pixel shader AlphaToCoverage should be disabled due to oMask output.
The setting of this bit is API dependent.
6 |Pixel Shader Is Per Sample
| Format: | Enable |
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This bit, when ENABLED, indicates that the pixel shader is dispatched at the per sample shading
rate. If this bit is DISABLED, the dispatch rate is determined by the value of Pixel Shader Is Per
Coarse Pixel. If this bit is ENABLED, Pixel Shader Is Per Coarse Pixel bit must be DISABLED.

Pixel Shader Computes Stencil

Format: Enable

This field when set indicates that the pixel shader computes the stencil reference value.
Programming Notes

If this field is ENABLED, a multi-phase shader (i.e. dispatch RATE_COARSE or RATE_PIXEL with

pixel/sample loops or sample loop respectively) must output stencil and render targets only at

the last phase.

WhenPixel Shader is at COARSE_RATE, this field must not be set.

Pixel Shader Is Per Coarse Pixel

Format: Enable

If Pixel Shader Is Per Sample is DISABLED and this bit is ENABLED, the pixel shader is dispatched
at the per coarse pixel shading rate. If Pixel Shader Is Per Sample is DISABLED and this bit is
DISABLED, the pixel shader is dispatched at the per pixel shading rate. If Pixel Shader Is Per
Sample is ENABLED, this bit must be DISABLED.

Restriction

SIMD32 kernel version cannot be configured when this bit is ENABLED.

Pixel Shader Pulls Bary

Format: Enable

This bit indicates if Pixel Shader uses Pull Bary i.e. Pl message. If this bit is reset, PS does not do
Pull Bary.

Pixel Shader Has UAV
Format: Enable

Format: U1 Enumerated Type
This field when set indicates that the pixel shader has a UAV attached to it.

1:0

Input Coverage Mask State

Format: U2
This field indicates the type of input coverage mask that the PS kernel requires to be passed in
the payload.

Value Name Description Programming Notes
Oh NONE Pixel shader does not use input

coverage masks.

1h NORMAL Input Coverage masks based on
outer conservatism and factors
in SAMPLE_MASKs. If Pixel is
conservatively covered, all
samples are enabled.

2h INNER_CONSERVATIVE | Input Coverage masks based on | When PS Dispatch Rate is at
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inner conservatism. If Pixel is
conservatively fully covered all
samples are enabled else none
of the samples are covered.

Coarse Pixel, requesting this
Input Coverage Mask mode
is illegal and not supported
by HW.

Input converage masks based
on inner consevatism
incorrectly ANDs
SAMPLE_MASK in HW.
Therefore, PS must retrieve
the INNER coverage mask
per pixel by bit-wise OR
operation.

[] Input converage masks
based on inner consevatism
incorrectly ANDs
SAMPLE_MASK in HW.
Therefore, PS must retrieve
the INNER coverage mask
per pixel by bit-wise OR
operation.

[] Input converage masks
based on inner consevatism
incorrectly ANDs
SAMPLE_MASK in HW.
Therefore, PS must retrieve
the INNER coverage mask
per pixel by bit-wise OR
operation.

3h DEPTH_COVERAGE

Input coverage masks are
computed after factoring
depth/stencil test results, only if
Early Depth Stencil Test is
enabled. If Early Depth Stencil
Test is not enabled, HW uses
NORMAL Input Coverage Masks.
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Source: RenderCS
Size (in bits): 32
Default Value: 0x00000000
DWord | Bit Description
0 31:2 |Reserved
| Format: | MBZ
1 |End of Tile
| Format: | Enable
When set, indicates marker stating End of Tile in the command sequence.
0 |Start of Tile
| Format: | Enable
When set, indicates marker stating Start of Tile in the command sequence.
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3DSTATE_PTBR_TILE_SELECT_BODY

Source: RenderCS
Size (in bits): 32
Default Value: 0x00000000
DWord| Bit Description
0 31 |Free Render List Disable
Format: Disable
This bit controls the recycling (Freeing up, add back to the free pool) of the visibility data pages
by render pipe.
Value | Name Description
0 Render pipe will free the pages to be recycled after consuming the visibility data
for the current tile.
1 Render pipe will not free the pages to be recycled after consuming the visibility
data for the current tile.
30 |Geometry Statistics Disable
Format: Disable
This bit controls the incrementing statistics counters in geometry units (VF, VS, HS, TE, TDS, GS,
SOL, CL, SF).
Value| Name Description
0 Geometry units (VF, VS, HS, TE, TDS, GS, SOL, CL, SF) will increment their
[Default] | pipeline statistics counters.
1 Geometry units (VF, VS, HS, TE, TDS, GS, SOL, CL, SF) will not increment their
pipeline statistics counters.
29 |Reserved
Format: MBZ
Description
Bit 29 is reserved for HW use only.
28 |Reserved
| Format: | MBZ |
27:24 | Reserved
| Format: | MBZ |
23:16 | Render List Index

| Format: | us |

Specifies the index in to the Render-List for the current Tile. Range [0..127].
HW will fetch the starting page offset for the visibility data of the current tile from below memory

location
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[ {render_list_base_address[47:12], 12'b0} + {render_list_pointer[31:6], 6'b0} + (Render List Index
<<1)]

Programming Notes

Render List Index must be set to “0” when 3DSTATE_TILE_PASS_INFO:Tile Count is 0x0 for the
corresponding Tile Pass.

15:10 [ Reserved
| Format: | MBZ |
9:0 |Tile Rect Array Index

|Format: |U10

Specifies the index in to the Tile Rect Array of the current Tile Pass. Rang [0..1023].HW will fetch
the RECT_STATE of the current tile from below memory location
[ {dynamic_state_base_addres[47:12], 12'b0} + {Tile Rect Array Pointer[31:6], 6'b0} + (Tile Index«3)

]

Programming Notes

Tile Rect Array Index must be set to “0” when 3DSTATE_TILE_PASS_INFO:Tile Count is 0x0 for
the corresponding Tile Pass.
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Source: RenderCS
Size (in bits): 128
Default Value: 0x00210000, 0x00000000, 0x00000000, 0x00000000
DWord| Bit Description
0 31:28 | Reserved
| Format: | MBZ
27 |Reserved
| Format: | MBZ
26 |Viewport Z Far Clip Test Enable
| Format:
This field is used to control whether the Viewport Z Far extent is considered in VertexClipTest.
25 |Reserved
| Format: | MBZ
24 | Conservative Rasterization Enable
| Format:
This field when set enables conservative rasterization rules for all primitives except rectangles,
oints and lines. For rectangle, points and lines, setting this bit is ignored by hardware.
Programming Notes
This bit must not be set for primitives with poly-stippling enabled.
When this bit is set, sampling mode must be set to "Centre" sampling i.e
3DSTATE_MULTISAMPLE::Pixel Location set to CENTER
23:22 | APl Mode
Software sets this field according to the API's version. These bits are set for DX9 or
OGL/DX10.0/DX10.1+/DX11.1 per the following values.
Value Name
Oh DX9/0GL
1h DX10.0
2h DX10.1+
3h Reserved
21 |Front Winding

Determines whether a triangle object is considered "front facing" if the screen space vertex
positions, when traversed in the order, result in a clockwise (CW) or counter-clockwise (CCW)

winding order. Does not apply to points or lines.

Value Name Description
Oh Clockwise FRONTWINDING_CW
Th Counter Clockwise [Default] FRONTWINDING_CCW
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20:18 | Forced Sample Count

Format: |U3 Enumerated Type

This field specifies how many samples/pixel exist for RT Independent Rasterization
Value Name Description

Oh NUMRASTSAMPLES_0O No RT Independent Rasterization

Th NUMRASTSAMPLES_1 1 rast-sample/pixel

2h NUMRASTSAMPLES_2 2 rast-samples/pixel

3h NUMRASTSAMPLES_4 4 rast-samples/pixel

4h NUMRASTSAMPLES_8 8 rast-samples/pixel

5h NUMRASTSAMPLES_16 16 rast-samples/pixel

6h-7h Reserved

Programming Notes

When 3DSTATE_MULTISAMPLE::Number of Multisamples |I=NUMSAMPLES_1, this field must be
either NUMRASTSAMPLES_0 or NUMRASTSAMPLES 1.

When 3DSTATE_MULTISAMPLE::Number of Multisamples == NUMSAMPLES_1, this field must
not be NUMRASTSAMPLES_1.

17:16 | Cull Mode
Controls removal (culling) of triangle objects based on orientation. The cull mode only applies to
triangle objects and does not apply to lines, points or rectangles.

Value Name Description

Oh CULLMODE_BOTH All triangles are discarded (i.e., no triangle objects are
drawn)

Th CULLMODE_NONE No triangles are discarded due to orientation

[Default]

2h CULLMODE_FRONT Triangles with a front-facing orientation are discarded

3h CULLMODE_BACK Triangles with a back-facing orientation are discarded
Programming Notes

Orientation determination is based on the setting of the Front Winding state.

15 |Reserved
Format: MBZ

14 | Force Multisampling
This field provides a work around override for the computation of SF_INT::Multisample
Rasterization Mode and WM_INT::Multisample Rasterization Mode.

Value | Name Description

Oh Normal | Multisampling mode is computed by HW according to formula for signal
SF_INT::Multisample Rasterization Mode and WM_INT::Multisample
Rasterization Mode in 3DSTATE_WM.
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| 1h |Force | Forces the DX Multisampling mode to be used directly

13

Smooth Point Enable

| Format: | Enable

Software sets this according to APl. When OGL and smooth point rasterization is required, this
bit must be set. HW ignores this bit for primitives other than points.

12

DX Multisample Rasterization Enable

| Format: | Enable

Software sets this according to the API's multisample enable

Programming Notes

This state only effects how the SF_INT/WM_INT::Multisample Rasterization Mode are set
depending on some other states. This state mainly modifies the how the line rendering is done
by setting SF_INT/WM_INT::Multisample Rasterization Mode to either OFF* or ON* . Please
refer to table under SF_INT::Multisample Rasterization Mode.

11:10

DX Multisample Rasterization Mode

Format: U2 enumerated type

This field determines whether multisample rasterization is turned on/off, and how the pixel
sample point(s) are defined. Software sets this according to the API's multisample state setting (if
any)

Value Name
Oh MSRASTMODE_ OFF_PIXEL
1h MSRASTMODE_ OFF_PATTERN
2h MSRASTMODE_ ON_PIXEL
3h MSRASTMODE_ ON_PATTERN

Programming Notes

This field is used to directly set the SF_INT/WM_INT::Multisample Rasterization Mode when DX
Multisample Rasterization Enable is set. Please refer to equation of SF_INT::Multisample
Rasterization Mode.

Global Depth Offset Enable Solid
| Format: | Enable

Enables computation and application of Global Depth Offset for SOLID objects.

Global Depth Offset Enable Wireframe
| Format: | Enable

Enables computation and application of Global Depth Offset when triangles are rendered in
WIREFRAME mode.

Global Depth Offset Enable Point
| Format: | Enable

Enables computation and application of Global Depth Offset when triangles are rendered in
POINT mode.

6:5

Front Face Fill Mode
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| Format

| U2 enumerated type

This state controls how front-facing triangle and rectangle objects are rendered.

Value Name Description

Oh SOLID Any triangle or rectangle object found to be front-facing is rendered as a
solid object. This setting is required when rendering rectangle (RECTLIST)
objects.

1h WIREFRAME | Any triangle object found to be front-facing is rendered as a series of lines
along the triangle boundaries (as determined by the topology type and
controlled by the vertex EdgeFlags).

2h POINT Any triangle object found to be front-facing is rendered as a set of point
primitives at the triangle vertices (as determined by the topology type and
controlled by the vertex EdgeFlags).

3h Reserved

4:3 |Back Face Fill Mode

Format: U2 enumerated type

This state controls how back-facing triangle and rectangle objects are rendered.

Value Name Description

Oh SOLID Any triangle or rectangle object found to be back-facing is rendered as a
solid object. This setting is required when rendering rectangle (RECTLIST)
objects.

Th WIREFRAME [ Any triangle object found to be back-facing is rendered as a series of lines
along the triangle boundaries (as determined by the topology type and
controlled by the vertex EdgeFlags).

2h POINT Any triangle object found to be back-facing is rendered as a set of point
primitives at the triangle vertices (as determined by the topology type and
controlled by the vertex EdgeFlags).

3h Reserved

2 |Antialiasing Enable
Format: Enable

This field enables "alpha-based" line antialiasing.

Programming Notes

format.

This field must be disabled if any of the render targets have integer (UINT or SINT) surface

Scissor Rectangle Enable

| Format: | Enable |
Enables operation of Scissor Rectangle.
0 |Viewport Z Near Clip Test Enable
| Format: | Enable |
This field is used to control whether the Viewport Z Near extent is considered in VertexClipTest.
31:0 | Global Depth Offset Constant
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| Format: | IEEE_FLOAT32

Specifies the constant term in the Global Depth Offset function.

2 31:0 | Global Depth Offset Scale

| Format: | IEEE_FLOAT32

Specifies the scale term used in the Global Depth Offset function.

3 31:0 | Global Depth Offset Clamp

| Format: | IEEE_FLOAT32

Specifies the clamp term used in the Global Depth Offset function.
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3DSTATE_SAMPLE_MASK BODY

Source:
Size (in bits):
Default Value:

RenderCS
32
0x00000000

DWord| Bit

Description

0 31:16

Reserved

Format: MBZ

15:0

Sample Mask

Format: | Enable[16] Right-justified bitmask (Bit 0 = Sample0). Number of bits that are used is
determined by Num Multisamples (3DSTATE_MULTISAMPLE)

A per-multisample-position mask state variable that is immediately and unconditionally ANDed
with the sample coverage mask as part of the rasterization process. This mask is applied prior to
centroid selection. This mask must be ignored for centroid selection when RTIR is enabled i.e.
Forced_Sample_Count > 0.

Programming Notes

e If Number of Multisamples is NUMSAMPLES_1, bits 15:1 of this field will be zeroed by
HW.

e If Number of Multisamples is NUMSAMPLES_2, bits 15:2 of this field will be zeroed by
HW.

e |f Number of Multisamples is NUMSAMPLES_4, bits 15:4 of this field will be zeroed by
HW.

e If Number of Multisamples is NUMSAMPLES_8, bits 15:8 of this field will be zeroed by
HW.

When pixel shader writes to UAV but does not have actual render target write (i.e. no RT is
bound to pixel shader, eventhough, RT write message is sent for EOT), appropriate
SAMPLE_MASK must be all set depending on Number of Multisamples.
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3DSTATE_SAMPLER _STATE_POINTERS_BODY

Source: RenderCS
Size (in bits): 32

Default Value: 0x00000000
DWord | Bit

Description

0 31:5 | Pointer to Sampler State

Format: DynamicStateOffset[31:5]SAMPLER_STATE*16

Specifies the 32-byte aligned address offset of the function's SAMPLER_STATE table. This offset is
relative to the Dynamic State Base Address.

4:0 |Reserved
Format: MBZ
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Source:

Size (in bits):
Default Value:

RenderCS
160
0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000

DWord

Bit

Description

0

31

Reserved

| Format: | MBZ

30

Reserved

29

Force Vertex URB Entry Read Length

| Format: | Enable

This field provides a work around override for the computation of SBE_INT::Vertex URB Entry
Read Length. If asserted, 3DSTATE_SBE::Vertex URB Entry Read Length is be used directly.
Otherwise, SBE_INT::Vertex URB Entry Read Length is computed normally.

28

Force Vertex URB Entry Read Offset

Format: Enable

This field provides a work around override for the computation of SBE_INT::Vertex URB Entry
Read Offset. If asserted, 3DSTATE_SBE::Vertex URB Entry Read Offset is be used directly.
Otherwise, SBE_INT::Vertex URB Entry Read Offset is computed normally.

27:22

Number of SF Output Attributes

Format: U6 count of attributes

Specifies the number of vertex attributes passed from the SF stage to the WM stage (does not
include Position).

Value Name

[0,32]

21

Attribute Swizzle Enable

Format: Enable

Enables the SF to perform swizzling on (up to the first 16) vertex attributes. If DISABLED, all
vertex attributes are passed through.

20

Point Sprite Texture Coordinate Origin
This state controls how Point Sprite Texture Coordinates are generated (when enabled on a per-
attribute basis by Point Sprite Texture Coordinate Enable).

Value Name Description

Oh UPPERLEFT | Top Left = (0,0,0,1)Bottom Left = (0,1,0,1)Bottom Right = (1,1,0,1)

Th LOWERLEFT |Top Left = (0,1,0,1)Bottom Left = (0,0,0,1)Bottom Right = (1,0,0,1)
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19 | Primitive ID Override Component W
Format: | Enable
If set, the W component of output attribute selected by Primitive ID Override Attribute Select is
overridden with the Primitive ID.
18 |Primitive ID Override Component Z
Format: Enable
If set, the Z component of output attribute selected by Primitive ID Override Attribute Select is
overridden with the Primitive ID.
17 | Primitive ID Override Component Y
Format: Enable
If set, the Y component of output attribute selected by Primitive ID Override Attribute Select is
overridden with the Primitive ID.
16 | Primitive ID Override Component X
Format: Enable
If set, the X component of output attribute selected by Primitive ID Override Attribute Select is
overridden with the Primitive ID.
15:11| Vertex URB Entry Read Length
Format: us5
Specifies the amount of URB data read for each Vertex URB entry, in 256-bit register increments.
Value Name
[1,16]
Programming Notes
It is UNDEFINED to set this field to 0 indicating no Vertex URB data to be read.This field should
be set to the minimum length required to read the maximum source attribute. The maximum
source attribute is indicated by the maximum value of the enabled Attribute # Source Attribute
if Attribute Swizzle Enable is set, Number of Output Attributes-1 if enable is not set.
read_length = ceiling((max_source_attr+1)/2)
10:5 | Vertex URB Entry Read Offset
Specifies the offset (in 256-bit units) at which Vertex URB data is to be read from the URB.
4:0 |Primitive ID Override Attribute Select
Specifies which attribute is overridden w/ the Primitive 1D
Programming Notes
Set all Primitive ID Override Component Select X/Y/Z/W to 0 to indicate there is no Primitive ID
override.
1 31:0 | Point Sprite Texture Coordinate Enable
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| Format: | Enable[32]

When processing point primitives, the attributes from the incoming point vertex are typically
copied to the point object corner vertices. However, if a bit is set in this field, the corresponding
Attribute is selected as a Point Sprite Texture Coordinate, in which case each corner vertex is
assigned a pre-defined texture coordinate as defined by the Point Sprite Texture Coordinate
Origin state bit. Bit O corresponds to output Attribute 0.

31:0

Constant Interpolation Enable

Format: Enable[32]

This field is a bitmask containing a Constant Interpolation Enable bit for each corresponding
attribute. If a bit is set, that attribute will undergo constant interpolation, and the corresponding
WorapShortest Enable bits (if defined) will be ignored. If a bit is clear, components which are not
enabled for WrapShortest interpolation (if defined) will be linearly interpolated.

31:30

Attribute 15 Active Component Format

Format: Attribute_Component_Format

This state indicates which components of Attribute 15 are being used by the pixel shader Kernel.
SBE will not perform attribute delta calculations for any disabled components. Operation is
UNDEFINED if kernel uses attribute vertex delta for any disabled component.

29:28

Attribute 14 Active Component Format

Format: Attribute_Component_Format

This state indicates which components of Attribute 14 are being used by the pixel shader Kernel.
SBE will not perform attribute delta calculations for any disabled components. Operation is
UNDEFINED if kernel uses attribute vertex delta for any disabled component.

27:26

Attribute 13 Active Component Format

Format: Attribute_Component_Format

This state indicates which components of Attribute 13 are being used by the pixel shader Kernel.
SBE will not perform attribute delta calculations for any disabled components. Operation is
UNDEFINED if kernel uses attribute vertex delta for any disabled component.

25:24

Attribute 12 Active Component Format

Format: Attribute_Component_Format

This state indicates which components of Attribute 12 are being used by the pixel shader Kernel.
SBE will not perform attribute delta calculations for any disabled components. Operation is
UNDEFINED if kernel uses attribute vertex delta for any disabled component.

23:22

Attribute 11 Active Component Format

Format: Attribute_Component_Format

This state indicates which components of Attribute 11 are being used by the pixel shader Kernel.
SBE will not perform attribute delta calculations for any disabled components. Operation is
UNDEFINED if kernel uses attribute vertex delta for any disabled component.
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21:20

Attribute 10 Active Component Format

Format: | Attribute_Component_Format

This state indicates which components of Attribute 10 are being used by the pixel shader Kernel.
SBE will not perform attribute delta calculations for any disabled components. Operation is
UNDEFINED if kernel uses attribute vertex delta for any disabled component.

19:18

Attribute 9 Active Component Format

Format: Attribute_Component_Format

This state indicates which components of Attribute 9 are being used by the pixel shader Kernel.
SBE will not perform attribute delta calculations for any disabled components. Operation is
UNDEFINED if kernel uses attribute vertex delta for any disabled component.

17:16

Attribute 8 Active Component Format

Format: Attribute_Component_Format

This state indicates which components of Attribute 8 are being used by the pixel shader Kernel.
SBE will not perform attribute delta calculations for any disabled components. Operation is
UNDEFINED if kernel uses attribute vertex delta for any disabled component.

15:14

Attribute 7 Active Component Format

Format: Attribute_Component_Format

This state indicates which components of Attribute 7 are being used by the pixel shader Kernel.
SBE will not perform attribute delta calculations for any disabled components. Operation is
UNDEFINED if kernel uses attribute vertex delta for any disabled component.

13:12

Attribute 6 Active Component Format

Format: Attribute_Component_Format

This state indicates which components of Attribute 6 are being used by the pixel shader Kernel.
SBE will not perform attribute delta calculations for any disabled components. Operation is
UNDEFINED if kernel uses attribute vertex delta for any disabled component.

11:10

Attribute 5 Active Component Format

Format: Attribute_Component_Format

This state indicates which components of Attribute 5 are being used by the pixel shader Kernel.
SBE will not perform attribute delta calculations for any disabled components. Operation is
UNDEFINED if kernel uses attribute vertex delta for any disabled component.

9:8

Attribute 4 Active Component Format

Format: Attribute_Component_Format

This state indicates which components of Attribute 4 are being used by the pixel shader Kernel.
SBE will not perform attribute delta calculations for any disabled components. Operation is
UNDEFINED if kernel uses attribute vertex delta for any disabled component.
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7:6

Attribute 3 Active Component Format

Format: | Attribute_Component_Format

This state indicates which components of Attribute 3 are being used by the pixel shader Kernel.
SBE will not perform attribute delta calculations for any disabled components. Operation is
UNDEFINED if kernel uses attribute vertex delta for any disabled component.

5:4

Attribute 2 Active Component Format

Format: Attribute_Component_Format

This state indicates which components of Attribute 2 are being used by the pixel shader Kernel.
SBE will not perform attribute delta calculations for any disabled components. Operation is
UNDEFINED if kernel uses attribute vertex delta for any disabled component.

3:2

Attribute 1 Active Component Format

Format: Attribute_Component_Format

This state indicates which components of Attribute 1 are being used by the pixel shader Kernel.
SBE will not perform attribute delta calculations for any disabled components. Operation is
UNDEFINED if kernel uses attribute vertex delta for any disabled component.

1:0

Attribute 0 Active Component Format

Format: Attribute_Component_Format

This state indicates which components of Attribute O are being used by the pixel shader Kernel.
SBE will not perform attribute delta calculations for any disabled components. Operation is
UNDEFINED if kernel uses attribute vertex delta for any disabled component.

31:30

Attribute 31 Active Component Format

Format: Attribute_Component_Format

This state indicates which components of Attribute 31 are being used by the pixel shader Kernel.
SBE will not perform attribute delta calculations for any disabled components. Operation is
UNDEFINED if kernel uses attribute vertex delta for any disabled component.

29:28

Attribute 30 Active Component Format

Format: Attribute_Component_Format

This state indicates which components of Attribute 30 are being used by the pixel shader Kernel.
SBE will not perform attribute delta calculations for any disabled components. Operation is
UNDEFINED if kernel uses attribute vertex delta for any disabled component.

27:26

Attribute 29 Active Component Format

Format: Attribute_Component_Format

This state indicates which components of Attribute 29 are being used by the pixel shader Kernel.
SBE will not perform attribute delta calculations for any disabled components. Operation is
UNDEFINED if kernel uses attribute vertex delta for any disabled component.
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25:24

Attribute 28 Active Component Format

Format: | Attribute_Component_Format

This state indicates which components of Attribute 28 are being used by the pixel shader Kernel.
SBE will not perform attribute delta calculations for any disabled components. Operation is
UNDEFINED if kernel uses attribute vertex delta for any disabled component.

23:22

Attribute 27 Active Component Format

Format: Attribute_Component_Format

This state indicates which components of Attribute 27 are being used by the pixel shader Kernel.
SBE will not perform attribute delta calculations for any disabled components. Operation is
UNDEFINED if kernel uses attribute vertex delta for any disabled component.

21:20

Attribute 26 Active Component Format

Format: Attribute_Component_Format

This state indicates which components of Attribute 26 are being used by the pixel shader Kernel.
SBE will not perform attribute delta calculations for any disabled components. Operation is
UNDEFINED if kernel uses attribute vertex delta for any disabled component.

19:18

Attribute 25 Active Component Format

Format: Attribute_Component_Format

This state indicates which components of Attribute 25 are being used by the pixel shader Kernel.
SBE will not perform attribute delta calculations for any disabled components. Operation is
UNDEFINED if kernel uses attribute vertex delta for any disabled component.

17:16

Attribute 24 Active Component Format

Format: Attribute_Component_Format

This state indicates which components of Attribute 24 are being used by the pixel shader Kernel.
SBE will not perform attribute delta calculations for any disabled components. Operation is
UNDEFINED if kernel uses attribute vertex delta for any disabled component.

15:14

Attribute 23 Active Component Format

Format: Attribute_Component_Format

This state indicates which components of Attribute 23 are being used by the pixel shader Kernel.
SBE will not perform attribute delta calculations for any disabled components. Operation is
UNDEFINED if kernel uses attribute vertex delta for any disabled component.

13:12

Attribute 22 Active Component Format

Format: Attribute_Component_Format

This state indicates which components of Attribute 22 are being used by the pixel shader Kernel.
SBE will not perform attribute delta calculations for any disabled components. Operation is
UNDEFINED if kernel uses attribute vertex delta for any disabled component.
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11:10

Attribute 21 Active Component Format

Format: | Attribute_Component_Format

This state indicates which components of Attribute 21 are being used by the pixel shader Kernel.
SBE will not perform attribute delta calculations for any disabled components. Operation is
UNDEFINED if kernel uses attribute vertex delta for any disabled component.

9:8

Attribute 20 Active Component Format

Format: Attribute_Component_Format

This state indicates which components of Attribute 20 are being used by the pixel shader Kernel.
SBE will not perform attribute delta calculations for any disabled components. Operation is
UNDEFINED if kernel uses attribute vertex delta for any disabled component.

7:6

Attribute 19 Active Component Format

Format: Attribute_Component_Format

This state indicates which components of Attribute 19 are being used by the pixel shader Kernel.
SBE will not perform attribute delta calculations for any disabled components. Operation is
UNDEFINED if kernel uses attribute vertex delta for any disabled component.

5:4

Attribute 18 Active Component Format

Format: Attribute_Component_Format

This state indicates which components of Attribute 18 are being used by the pixel shader Kernel.
SBE will not perform attribute delta calculations for any disabled components. Operation is
UNDEFINED if kernel uses attribute vertex delta for any disabled component.

3:2

Attribute 17 Active Component Format

Format: Attribute_Component_Format

This state indicates which components of Attribute 17 are being used by the pixel shader Kernel.
SBE will not perform attribute delta calculations for any disabled components. Operation is
UNDEFINED if kernel uses attribute vertex delta for any disabled component.

1:0

Attribute 16 Active Component Format

Format: Attribute_Component_Format

This state indicates which components of Attribute 16 are being used by the pixel shader Kernel.
SBE will not perform attribute delta calculations for any disabled components. Operation is
UNDEFINED if kernel uses attribute vertex delta for any disabled component.
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3DSTATE_SBE_SWIZ_BODY

Source: RenderCS

Size (in bits):
Default Value:

320

0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000

DWord Bit Description
0.7 255:0 |Attribute
| S | SF_OUTPUT_ATTRIBUTE_DETAIL[16]
8.9 63:60 |Attribute 15 Wrap Shortest Enables
| Format: | WRAP_SHORTEST ENABLE
59:56 | Attribute 14 Wrap Shortest Enables
| Format: | WRAP_SHORTEST_ENABLE
55:52 | Attribute 13 Wrap Shortest Enables
| Format: | WRAP_SHORTEST_ENABLE
51:48 [Attribute 12 Wrap Shortest Enables
| Format: | WRAP_SHORTEST ENABLE
47:44 | Attribute 11 Wrap Shortest Enables
| Format: | WRAP_SHORTEST_ENABLE
43:40 |Attribute 10 Wrap Shortest Enables
| Format: | WRAP_SHORTEST_ENABLE
39:36 [ Attribute 09 Wrap Shortest Enables
Format: | WRAP_SHORTEST_ENABLE
35:32 [Attribute 08 Wrap Shortest Enables
Format: | WRAP_SHORTEST ENABLE
31:28 [Attribute 07 Wrap Shortest Enables
| Format: | WRAP_SHORTEST ENABLE
27:24 | Attribute 06 Wrap Shortest Enables
| Format: | WRAP_SHORTEST_ENABLE
23:20 | Attribute 05 Wrap Shortest Enables
| Format: | WRAP_SHORTEST_ENABLE
19:16 | Attribute 04 Wrap Shortest Enables
| Format: | WRAP_SHORTEST ENABLE
15:12 | Attribute 03 Wrap Shortest Enables

| Format: | WRAP_SHORTEST ENABLE
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11:8

Attribute 02 Wrap Shortest Enables

| Format: | WRAP_SHORTEST ENABLE |
7:4 Attribute 01 Wrap Shortest Enables

| Format: | WRAP_SHORTEST ENABLE
3:0 Attribute 00 Wrap Shortest Enables

| Format: | WRAP_SHORTEST ENABLE
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3DSTATE_SCISSOR_STATE_POINTERS_BODY

Source: RenderCS
Size (in bits): 32

Default Value: 0x00000000
DWord | Bit

Description

0 31:5 | Scissor Rect Pointer

| Format: DynamicStateOffset[31:5]SCISSOR_RECT*16 |

Specifies the 32-byte aligned address offset of the SCISSOR_RECT state. This offset is relative to
the Dynamic State Base Address.

4:0 |Reserved
| Format: MBZ I
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3DSTATE_SF_BODY

Source:

Size (in bits):
Default Value:

RenderCS
96
0x00000000, 0x00000000, 0x00000800

DWord

Bit

Description

0

31:30

Reserved

Format: MBZ

29:12

Line Width

Format: u11.7

Range: [0.0, 2047.9921875]

Controls width of line primitives. Setting a Line Width of 0.0 specifies the rasterization of the
“thinnest" (one-pixel-wide), non-antialiased lines. Note that this effectively overrides the effect
of AAEnable (though the AAEnable state variable is not modified).

Programming Notes

Software must not program a value of 0.0 when running in MSRASTMODE_ON_xxx modes -
zero-width lines are not available when multisampling rasterization is enabled.

11

Legacy Global Depth Bias Enable

Format: Enable

Enables the SF to use the Global Depth Offset Constant state unmodified. If this bit is not set,
the SF will scale the Global Depth Offset Constant as described in section Error! Reference source
not found. of this document.

Programming Notes

This bit should be set whenever non zero depth bias (Slope, Bias) values are used. Setting this
bit may have some degradation of performance for some workloads.

10

Statistics Enable

Format: Enable

If ENABLED, this FF unit will increment CL_PRIMITIVES_COUNT on behalf of the CLIP stage. If
DISABLED, CL_PRIMITIVES_COUNT will be left unchanged.

Programming Notes

This bit should be set whenever clipping is enabled and the Statistics Enable bit is set in
CLIP_STATE. It should be cleared if clipping is disabled or Statistics Enable in CLIP_STATE is
clear.

9:2

Reserved

Format: MBZ
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Viewport Transform Enable

| Format: | Enable

This bit controls the Viewport Transform function.

Reserved

| Format: | MBZ

1 31:29

Reserved

28

Reserved

27:18

Reserved

Format: MBZ

17:16

Line End Cap Antialiasing Region Width

Format: U2

This field specifies the distances over which the coverage of anti-aliased line end caps are
computed.

Value Name Description

Oh 0.5 pixels 0.5 pixels

Th 1.0 pixels 1.0 pixels

2h 2.0 pixels 2.0 pixels

3h 4.0 pixels 4.0 pixels

15

Reserved

14

Reserved

Format: MBZ

13

Reserved

12

Reserved

11:0

Reserved

| Format: | MBZ

Last Pixel Enable

| Format: | Enable

If ENABLED, the last pixel of a diamond line will be lit. This state will only affect the rasterization

of Diamond lines (will not affect wide lines or anti-aliased lines).

Programming Notes

Last pixel is applied to all lines of a LINELIST, and only the last line of a LINESTRIP.

30:29

Triangle Strip/List Provoking Vertex Select
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| Format: | U2

Selects which vertex of a triangle (in a triangle strip or list primitive) is considered the "provoking
vertex". Used for flat shading of primitives.Does current implementation send provoking vertex
first?

Value Name
Oh 0
1h 1
2h 2
3h Reserved

28:27

Line Strip/List Provoking Vertex Select

Format: u2

Selects which vertex of a line (in a line strip or list primitive) is considered the "provoking vertex".
Value Name Description

Oh 0 Vertex 0

Th 1 Vertex 1

2h Reserved Reserved

3h Reserved Reserved

26:25

Triangle Fan Provoking Vertex Select
Format: u2

Selects which vertex of a triangle (in a triangle fan primitive) is considered the "provoking
vertex".

Value Name
Oh 0
1h 1
2h 2
3h Reserved
24:15 | Reserved

Format: MBZ

14 | AA Line Distance Mode
Format: U1
This bit controls the distance computation for antialiased lines.
Value Name Description
Th AALINEDISTANCE_TRUE | True distance computation. This is the normal setting which

should yield WHQL compliance.
13 | Smooth Point Enable

Format: Enable

Double Buffer Armed By: Enables logic to draw smooth OGL Points
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Programming Notes

If Enabled, SF will treat points in the same fashion that AA lines are processed

12 [Vertex Sub Pixel Precision Select

Format: U1

Selects the number of fractional bits maintained in the vertex data

Value Name Description
Oh 8 8 sub pixel precision bits maintained
1h 4 4 sub pixel precision bits maintained

Programming Notes

When Conservative Rasterization is enabled, this bit must be programmed to 0.

11 | Point Width Source
Controls whether the point width passed on the vertex or from state is used for rendering point

rimitives.

Value Name Description
Oh Vertex Use Point Width on Vertex
1h State [Default] Use Point Width from State

10:0 | Point Width

Format: us8.3

Range: [0.125, 255.875] pixels

This field specifies the size (width) of point primitives in pixels. This field is overridden (though
not overwritten) whenever point width information is passed in the FVF
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3DSTATE_STREAMOUT_BODY

Source:

Size (in bits):
Default Value:

RenderCS
128
0x00000000, 0x00000000, 0x00000000, 0x00000000

DWord

Bit

Description

0

31

SO Function Enable
Format: U1

If set, the SO function is enabled. Vertex data will be streamed out to memory (subject to
overflow detection) as controlled by the various SO-related state variables. If clear, the SO
function is disabled, and therefore no vertex data will be streamed out to memory. However, the
Rendering Disable and Render Stream Select fields will still be used to determine which vertices
(if any) are forwarded down the pipeline for (possible) rendering.

30

API Rendering Disable
Format: U1

If set, Indicates the APl wants the SO stage not to forward any topologies down the pipeline. If
clear, Indicates the API wants the SO stage to forward topologies associated with Render Stream
Select down the pipeline. This bit is used even if SO Function Enable is DISABLED.

Programming Notes

The SOL unit generates an SOL_INT::Render_Enable which ultimately controls whether
rendering occurs or not.

29

Reserved

Format: | MBZ

28:27

Render Stream Select

Format: | U2

Description

This field specifies which stream has been selected to be forwarded down the pipeline for
possible rendering. Topologies from other streams will not be passed down the pipeline. If
Rendering Disable is set, this field is ignored, as no topologies are sent down the pipeline.

SO Function Enable must also be ENABLED in order for this field to select a stream for
rendering. When SO Function Enable is DISABLED and Rendering Disable is cleared (i.e.,

rendering is enabled), StreamID is ignored downstream of the SO stage, allowing any stream to
be rendered.

26

Reorder Mode
This bit controls how vertices of triangle objects in TRISTRIP[_ADJ] and TRISTRIP_REV are

reordered for the purposes of stream-out only (does not impact rendering). See table in Input
Buffering.

| Value I Name | Description
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Oh LEADING |Reorder the vertices of alternating triangles of a TRISTRIP[_ADJ] such that the
leading (first) vertices are in consecutive order starting at v0. A similar
reordering is performed on alternating triangles in a TRISTRIP_REV.

1h TRAILING | Reorder the vertices of alternating triangles of a TRISTRIP[_ADJ] such that the
trailing (last) vertices are in consecutive order starting at v2. A similar
reordering is performed on alternating triangles in a TRISTRIP_REV.

25 | SO Statistics Enable

Format: Enable

This bit controls whether StreamOutput statistics register(s) can be incremented.

Value | Name Description

Oh Disable | SO_NUM_PRIMS_WRITTEN][O0..3] and SO_PRIM_STORAGE_NEEDED]|O0..3] registers

cannot increment.

1h Enable [SO_NUM_PRIMS_WRITTENI[O0..3] and SO_PRIM_STORAGE_NEEDED]|O0..3] registers

can increment.
24:23 | Force Rendering
This field provides a work around override for the computation of SOL_INT::Render_Enable
Value Name Description

Oh Normal SOL_INT::Render_Enable is computed normally

1h Resreved

2h Force_Off Forces the rendering to be disabled.

3h Force_on Forces the rendering to be enabled.

22:21 | Reserved
Format: MBZ

20:12 | Reserved
Format: MBZ

11:8 |Reserved
Format: MBZ

7:0 |Reserved
Format: MBZ

1 31:30 | Reserved
Format: MBZ

29 |Stream 3 Vertex Read Offset
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| Format: | U1 count of 256-bit units

Specifies amount of data to skip over before reading back Stream 3 vertex data. (See Stream 0
Vertex Read Offset)

28:24

Stream 3 Vertex Read Length

Format: U5-1 count of 256-bit units

(See Stream 0 Vertex Read Length)

23:22 | Reserved
Format: MBZ
21 |[Stream 2 Vertex Read Offset
Format: U1 count of 256-bit units
Specifies amount of data to skip over before reading back Stream 2 vertex data. (See Stream 0
Vertex Read Offset)
20:16 | Stream 2 Vertex Read Length
Format: U5-1 count of 256-bit units
15:14 | Reserved
Format: MBZ
13 |Stream 1 Vertex Read Offset
Format: U1 count of 256-bit units
Specifies amount of data to skip over before reading back Stream 1 vertex data. (See Stream 0
Vertex Read Offset)
12:8 |Stream 1 Vertex Read Length
Format: U5-1 count of 256-bit units
(See Stream 0 Vertex Read Length)
7:6 |Reserved
Format: MBZ
5 [Stream 0 Vertex Read Offset
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Format: U1 count of 256-bit units
Specifies amount of data to skip over before reading back Stream 0 vertex data. Must be zero if
the GS is enabled and the Output Vertex Size field in 3DSTATE_GS is programmed to O (i.e., one
16B unit).
4:0 |Stream 0 Vertex Read Length
Format: U5-1 count of 256-bit units
Specifies amount of vertex data to read back for Stream 0 vertices, starting at the Stream 0
Vertex Read Offset location. Maximum readback is 17 256-bit units (34 128-bit vertex attributes).
Read data past the end of the valid vertex data has undefined contents, and therefore shouldn't
be used to source stream out data. Must be zero (i.e., read length = 256b) if the GS is enabled
and the Output Vertex Size field in 3DSTATE_GS is programmed to O (i.e., one 16B unit).
2 31:28 | Reserved
Format: MBZ
27:16 | Buffer 1 Surface Pitch
15:12 | Reserved
Format: MBZ
11:0 | Buffer 0 Surface Pitch
Format: U12 pitch in Bytes
This field specifies the pitch of the SO buffer in #Bytes.
Value Name
[0,2048] Must be 0 or a multiple of 4 Bytes.
Programming Notes
A Surface Pitch of 0 indicates an un-bound buffer. No writes are performed. Surface Base
Address is ignored.
3 31:28 | Reserved
Format: MBZ
27:16 | Buffer 3 Surface Pitch
Format: u12
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15:12 | Reserved

Format: MBZ
11:0 | Buffer 2 Surface Pitch

Format: U1z
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3DSTATE_TE_BODY

Source: RenderCS
Size (in bits): 96
Default Value: 0x00000000, 0x427C0000, 0x42800000
DWord| Bit Description
0 31:24 | Reserved
| Format: | MBZ
23:22 | Reserved
| Format: | MBZ
21 |Reserved
| Format: | MBZ
20 |Reserved
| Format: | MBZ
19 |Reserved
| Format: | MBZ
18:17 | Reserved
| Format: | MBZ
16 |Reserved
| Format: | MBZ
15:14 | Reserved
| Format: | MBZ
13:12 | Partitioning
| Format: | U2
This field specifies how edges are partitioned based on tessellation factor.
Value Name Description
Oh INTEGER Outside/inside edges are divided into an integer number of equal-
sized segments.
1h ODD_FRACTIONAL |OQutside/inside edges are divided into an odd number of possibly-
unequal-sized segments.
2h EVEN_FRACTIONAL | Outside/inside edges are divided into an even number of possibly-
unequal-sized segments.
11:10 | Reserved
| Format: | MBZ
9:8 [Output Topology

| Format:

u2

This field specifies which primitive types are to be output.
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Value| Name Description
Oh POINT | Points are output (as POINTLIST topologies)
1h LINE Lines are output (as LINESTRIP topologies). Only valid if ISOLINE domain is
selected.
2h TRI_CW | Clockwise-ordered triangles are output (either as TRISTRIP, TRISTRIP_REV or
TRILIST topologies). Not valid if ISOLINE domain is selected.
3h TRI_CCW | Count-clockwise-ordered triangles are output (either as TRISTRIP,
TRISTRIP_REV or TRILIST topologies). Not valid if ISOLINE domain is selected.
7:6 [Reserved
Format: MBZ
5:4 | TE Domain
Format: u2
This field specifies which type of domain is to be tessellated.
Value Name Description
Oh QUAD 2D (U, V) domain is tessellated
Th TRI Triangular (U, V, W) domain is tessellated
2h ISOLINE 2D (U, V) domain is tessellated.
3 [Reserved
Format: MBZ
2:1 | TE Mode
Format: u2
When TE Enable is ENABLED, this field specifies the overall operation of the TE stage.This field is
ignored if TE Enable is DISABLED.
Value| Name Description
Oh HW_TESS | Normal HW Tessellation Mode. The TessFactors are read from the patch URB
entry, and are used to perform fixed-function hardware tessellation of the
specified domain.
0 |TE Enable
Format: Enable

If ENABLED, the TE stage will perform tessellation processing on incoming patch primitives. The
TE Mode field determines how this tessellation operation proceeds.If DISABLED, the TE goes into

pass-through mode. All other state fields are ignored.

Programming Notes
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The tessellation stages (HS, TE and DS) must be enabled/disabled as a group. l.e., draw

commands can only be issued if all three stages are enabled or all three stages are disabled,
otherwise the behavior is UNDEFINED.

1 31:0 | Maximum Tessellation Factor Odd

Format: IEEE_FLOAT32

This field specifies the maximum TessFactor for ODD_FRACTIONAL partitioning when in
HW_TESS mode.

Value Name Description

[427c0000h,427c0000h] | 63 Per API Spec, For normal operation software should set
[Default] |this value to 63.0

Programming Notes

Note that ISOLINE's LineDensity TF is always subjected to INTEGER partitioning regardless of
the Partitioning state.

2 31:0 | Maximum Tessellation Factor Not Odd

Format: IEEE_FLOAT32

This field specifies the maximum TessFactor for EVEN_FRACTIONAL, INTEGER or POW?2
artitioning when in HW_TESS mode.

Value Name Description

[42800000h,42800000h] | 64 Per API Spec, For normal operation software should set
[Default] |this value to 64.0

Programming Notes

Note that ISOLINE's LineDensity TF is always subjected to INTEGER partitioning regardless of
the Partitioning state.

If Partioning is set to POW2, this field must be programmed to a power of 2 number.
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3DSTATE_URB_DS_BODY
Source: RenderCS
Size (in bits): 32
Default Value: 0x00000000
DWord| Bit Description
0 31:25 | DS URB Starting Address
Format: u7
Offset from the start of the URB memory where DS starts its allocation, specified in multiples of
8 KB.
Value Name
[0,127]
Programming Notes
If CTXT_SR_CTL:POSH_Enable is set and Push Constants are required orDevice[SliceCount] GT 1,
the lower limit is 8.
If CTXT_SR_CTL:POSH_Enable is clear and Push Constants are required orDevice[SliceCount] GT
1, the lower limit is 4.
If Push Constants are not required andDevice[SliceCount] == 1, the lower limit is 0.
24:16 | DS URB Entry Allocation Size
Format: U9-1 Count of 512-bit units
Specifies the length of each URB entry owned by DS. This field is always used (even if DS
Function Enable is DISABLED).
Value Name
[0.9]
15:0 | DS Number of URB Entries
Description
Specifies the number of URB entries that are used by DS, based on only 1 slice enabled. When
multiple slices are enabled, HW will multiply the value programmed by the number of slices in
order to determine the total number of entries. SW shall ensure that the total number of
entries does not exceed the relevant ValidValue range listed below.
This field is always used (even if DS Function Enable is DISABLED).
If Domain Shader Thread Dispatch is Enabled then the minimum number of handles that must
be allocated is 34 URB entries.
Value Name
94
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[0,2384] | | Rendercs

Programming Notes

DS Number of URB Entries must be divisible by 8 if the DS URB Entry Allocation Size is
programmed to a value less than 9, which is 10 512-bit URB entries. "2:0" = reserved "000"
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3DSTATE_URB_GS_BODY
Source: RenderCS
Size (in bits): 32
Default Value: 0x00000000
DWord| Bit Description
0 31:25 | GS URB Starting Address
Format: u7
Offset from the start of the URB memory where GS starts its allocation, specified in multiples of
8 KB.
Value Name
[0,127]
Programming Notes
If CTXT_SR_CTL:POSH_Enable is set and Push Constants are required orDevice[SliceCount] GT 1,
the lower limit is 8.
If CTXT_SR_CTL::POSH_Enable is clear and Push Constants are required orDevice[SliceCount] GT
1, the lower limit is 4.
If Push Constants are not required andDevice[SliceCount] == 1, the lower limit is 0.
24:16 | GS URB Entry Allocation Size
Format: U9-1 512-bit units
Specifies the length of each URB entry owned by GS. This field is always used (even if GS
Function Enable is DISABLED).
15:0 | GS Number of URB Entries
Specifies the number of URB entries that are used by GS, based on only 1 slice enabled. When
multiple slices are enabled, HW will multiply the value programmed by the number of slices in
order to determine the total number of entries. SW shall ensure that the total number of entries
does not exceed the relevant ValidValue range listed below.
This field is always used (even if GS Function Enable is DISABLED).
Value Name
[0,1032] RenderCS
Programming Notes
Only if GS is disabled can this field be programmed to 0. If GS is enabled this field shall be
programmed to a value greater than 0. For GS Dispatch Mode "Single", this field shall be
programmed to a value greater than or equal to 1. For other GS Dispatch Modes, refer to the
definition of Dispatch Mode (3DSTATE_GS) for minimum values of this field.
GS Number of URB Entries must be divisible by 8 if the GS URB Entry Allocation Size is less than
9 512-bit URB entries. "2:0" = reserved "000"
When 3DSTATE_GS:Enable is true, the minimum number of GS Number of URB Entries must be
set to 2.
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3DSTATE_URB_HS_BODY

Source: RenderCS

Size (in bits): 32

Default Value: 0x00000000

DWord| Bit Description
0 31:25 | HS URB Starting Address

Format: u7

Offset from the start of the URB memory where HS starts its allocation, specified in multiples of
8 KB.

Value Name

[0,127]

Programming Notes

If CTXT_SR_CTL::POSH_Enable is set and Push Constants are required orDevice[SliceCount] GT 1,
the lower limit is 8.

If CTXT_SR_CTL::POSH_Enable is clear and Push Constants are required orDevice[SliceCount] GT
1, the lower limit is 4.

If Push Constants are not required andDevice[SliceCount] == 1, the lower limit is 0.

24:16

HS URB Entry Allocation Size
Format: U9-1 Count of 512-bit units

Specifies the length of each URB entry owned by HS. This field is always used (even if HS
Function Enable is DISABLED).

15:0

HS Number of URB Entries

Specifies the number of URB entries that are used by HS, based on only 1 slice enabled. When
multiple slices are enabled, HW will multiply the value programmed by the number of slices in
order to determine the total number of entries. SW shall ensure that the total number of entries
does not exceed the relevant ValidValue range listed below.

This field is always used (even if HS Function Enable is DISABLED).

Programming Restriction:HS Number of URB Entries must be divisible by 8 if the HS URB Entry
Allocation Size is less than 9 512-bit URB entries."2:0" = reserved "000"

Value Name
[0,1032] RenderCS

Programming Notes

When 3DSTATE_HS:Enable is true and 3DSTATE_HS:Dispatch Mode is set to 8 patch, the
minimum number of HS Number of URB Entries must be set to 16. When 3DSTATE_HS:Enable is
true and 3DSTATE_HS:Dispatch Mode is set to dual patch, the minimum number of HS Number
of URB Entries must be set to 4.
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3DSTATE_URB_VS_BODY
Source: RenderCS
Size (in bits): 32
Default Value: 0x00000000
DWord | Bit Description
0 31:25| VS URB Starting Address
Format: u7
Offset from the start of the URB memory where VS starts its allocation, specified in multiples of 8
KB.
Value Name
[0,127]
Programming Notes
If CTXT_SR_CTL::POSH_Enable is set and Push Constants are required or Device[SliceCount] GT
1, the lower limit is 8.
If CTXT_SR_CTL::POSH_Enable is clear and Push Constants are required or Device[SliceCount] GT
1, the lower limit is 4.
If Push Constants are not required and Device[SliceCount] == 1, the lower limit is 0.
24:16 | VS URB Entry Allocation Size
Format: U9-1 count of 512-bit units
Specifies the length of each URB entry owned by VS. This field is always used (even if VS
Function Enable is DISABLED).
Programming Notes
Programming Restriction: As the VS URB entry serves as both the per-vertex input and output
of the VS shader, the VS URB Allocation Size must be sized to the maximum of the vertex input
and output structures.
15:0 | VS Number of URB Entries
Format: u16
Specifies the number of URB entries that are used by VS, based on only 1 slice enabled. When
multiple slices are enabled, HW will multiply the value programmed by the number of slices in
order to determine the total number of entries. SW shall ensure that the total number of entries
does not exceed the relevant ValidValue range listed below.
This field is always used (even if VS Function Enable is DISABLED).
Value Name
[64,2384] RenderCS
[64,1024] PositionCS
Programming Notes
Programming Restriction: VS Number of URB Entries must be divisible by 8 if the VS URB Entry
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Allocation Size is less than 9 512-bit URB entries."2:0" = reserved "000b"
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3DSTATE_VF_BODY

Source: RenderCS

Size (in bits): 32

Default Value: 0x00000000

DWord | Bit Description

0 31:0| Cut Index
This field specifies the index value that is considered the "cut index" which vertex indices are
compared to if a Cut Index Enable is set. The Cut Index is compared to the fetched (and possibly-
sign-extended) vertex index, and if these values are equal, the current primitive topology is
terminated. Note that, for index buffers less than 32bpp, it is possible to set the Cut Index to a
(large) value that will never match a sign-extended vertex index.
100
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3DSTATE_VF_COMPONENT_PACKING_BODY
Source: RenderCS
Size (in bits): 128
Default Value: 0x00000000, 0x00000000, 0x00000000, 0x00000000
DWord Bit Description
0.3 127:0 Vertex Elements Enables
Format: COMPONENT_ENABLES[32]
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3DSTATE_VF_INSTANCING_BODY

Source:

Size (in bits):
Default Value:

RenderCS
64
0x00000000, 0x00000000

DWord

Bit

Description

0

31:9

Reserved

| Format: | MBZ

Instancing Enable

| Format: | Enable

Value| Name Description

Oh Disabled | This vertex element is not instanced and therefore vertices within instances can
each receive different data for this vertex element. Within each instance, the
source vertex data for this vertex element is determined according the Vertex
Access Type of the 3DPRIMITIVE command. There is no Instance Data Step Rate
state defined for this vertex element.

1h Enabled | This vertex element is instanced and therefore vertices within instances will
receive the same data for this vertex element. The source pointer for this
particular vertex element will be (a) initialized at the start of 3DPRIMITIVE
processing, (b) held constant for all vertices within an instance, and (c)
advanced between instances as a function of Instance Data Step Rate.

7:6

Reserved

Format: | MBZ

5:0

Vertex Element Index

Format: | U6

This field identifies which vertex element state is to be modified by this command.

Value Name

[0,33]

31.0

Instance Data Step Rate

If Instancing Enable is ENABLED, this field determines the rate at which data for this particular
vertex element is changed between instances. Only after the number of instances specified by this
field is generated is new (sequential) vertex element data provided. This process continues for
each group of instances defined in the 3DPRIMTIVE command. For example, a value of 1 in this
field causes new data to be supplied for this vertex element with each sequential (instance) group
of vertices. A value of 2 causes every other instance group of vertices to be provided with new
vertex element data. The special value of 0 causes all vertices of all instances generated by the
3DPRIMITIVE command to be provided with the same data for this vertex element. (The same
effect can be achieved by setting this field to its maximum value.) If Instancing Enable is
DISABLED, this field is ignored.
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3DSTATE_VF_SGVS_2_BODY

Source: RenderCS
Size (in bits): 64
Default Value: 0x00000000, 0x00000000
DWord | Bit Description
0 31 |XP1 Enable
Format: Boolean
Value Name Description
Oh Disabled XP1 is not inserted
1h Enabled XP1 (as defined by XP1 Source Select) is inserted.
30:29 | XP1 Component Number
If XP1 Enable is ENABLED, this field specifies the 32-bit component location (within the 4-
component VUE) where it is inserted.
If XP1 Enable is DISABLED, this field is ignored.
Value Name Description
0 COMP_O If enabled, XP1 is inserted in component 0 (.x)
1 COMP_1 If enabled, XP1 is inserted in component 1 (.y)
2 COMP_2 If enabled, XP1 is inserted in component 2 (.z)
3 COMP_3 If enabled, XP1 is inserted in component 3 (.w)
28 |XP1 Source Select
If XP1 Enable is ENABLED, this field selects between the available sources for the XP1 SGV to be
inserted.
If XP1 Enable is DISABLED, this field is ignored.
Value Name Description Programming Notes
Th Start Instance The XP1 value is Start Instance Location is the only valid
Location sourced from the Start | value if 3DSTATE_VF:InstancelDOffsetEnable
Instance Location is set.
Parameter.
Oh XP1_PARAMETER [The XP1 value is
sourced from the XP1
parameter as defined
by 3DPRIMITIVE.
27:22 | Reserved
Format: MBZ
21:16 | XP1 Element Offset
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| Format: | U6 Offset of 128-bit element

If XP1 Enable is ENABLED, this field specifies the VUE element offset of the 128-bit element
where it is to be inserted. The XP1 Component Number specifies where in the specified element
it is to be inserted.

Value Name
[0,33]
15 | XPO Enable
Format: Boolean
Value Name Description
Oh Disabled XPO is not inserted
1h Enabled XPO (as defined by XP0 Source Select) is inserted
14:13 | XPO Component Number
If XPO Enable is ENABLED, this field specifies the 32-bit component location (within the 4-
component VUE) where it is inserted. If XPO Enable is DISABLED, this field is ignored.
Value Name Description
0 COMP_0 If enabled, XPO is inserted in component O (.x)
1 COMP_1 If enabled, XPO is inserted in component 1 (y)
2 COMP_2 If enabled, XPO is inserted in component 2 (.z)
3 COMP_3 If enabled, XPO is inserted in component 3 (.w)
12 | XPO Source Select
If XPO Enable is ENABLED, this field selects between the available sources for the XPO SGV to be
inserted.
If XPO Enable is DISABLED, this field is ignored.
Value Name Description
Th VERTEX_LOCATION [ The XPO value is sourced from one of the two Vertex Location
parameters passed in 3DPRIMITIVE. If Vertex Access Mode is
SEQUENTIAL, the Start Vertex Location value is used. If Vertex
Access Mode is RANDOM, the Base Vertex Location value is used.
Oh XPO_PARAMETER | The XPO value is sourced from the XPO parameter as defined by
3DPRIMITIVE.
11:6 |Reserved
| Format: MBZ
5:0 |[XPO Element Offset

| Format: U6 Offset of 128-bit element

If XPO Enable is ENABLED, this field specifies the VUE element offset of the 128-bit element
where it is to be inserted. The XPO Component Number specifies where in the specified element

it is to be inserted. If XPO Enable is DISABLED, this field is ignored.
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Value

Name

[0,33]

1 31:16

Reserved

| Format:

| M8z

15

XP2 Enable

| Format:

| Boolean

Value| Name

Description

Oh Disabled | XP2 is not inserted
Th Enabled | XP2 is inserted, sourced from the XP2 parameter as defined by 3DPRIMITIVE.
14:13 | XP2 Component Number
If XP2 Enable is ENABLED, this field specifies the 32-bit component location (within the 4-
component VUE) where it is to be inserted. If XP2 Enable is DISABLED, this field is ignored.
Value Name Description
0 COMP_O If enabled, XP2 is inserted in component O (.x)
1 COMP_1 If enabled, XP2 is inserted in component 1 (.y)
2 COMP_2 If enabled, XP2 is inserted in component 2 (.z)
3 COMP_3 If enabled, XP2 is inserted in component 3 (.w)
12:6 |Reserved
Format: MBZ
5:0 [XP2 Element Offset

Format:

U6 Offset of 128-bit element

If XP2 Enable is ENABLED, this field specifies the VUE element offset of the 128-bit element
where it is to be inserted. The XP2 Component Number specifies where in the specified element
it is to be inserted. If XP2 Enable is DISABLED, this field is ignored.

Value

Name

[0,33]
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3DSTATE_VF_SGVS_BODY

Source: RenderCS
Size (in bits): 32
Default Value: 0x00000000
DWord| Bit Description
0 31 |InstancelD Enable
Format: Enable
Value Name Description
Oh Disabled InstancelD is not inserted
1h Enabled InstancelD is inserted
30:29 | InstancelD Component Number
If InstancelD Enable is ENABLED, this field specifies the 32-bit component location (within the 4-
component VUE) where it is inserted.
If InstancelD Enable is DISABLED, this field is ignored.
Value Name Description
0 COMP_O If enabled, InstancelD is inserted in component 0 (.x)
1 COMP_1 If enabled, InstancelD is inserted in component 1 (.y)
2 COMP_2 If enabled, InstancelD is inserted in component 2 (.z)
3 COMP_3 If enabled, InstancelD is inserted in component 3 (.w)
28:22 | Reserved
Format: MBZ
21:16 | InstancelD Element Offset
Format: U6 Offset of 128-bit element
If InstancelD Enable is ENABLED, this field specifies the VUE element offset of the 128-bit
element where it is to be inserted. The InstancelD Component Number specifies where in the
specified element it is inserted.
Value Name
[0,33]
15 |[VertexID Enable
Format: Enable
106 Doc Ref # IHD-OS-LKF-Vol 2d-5.21




intel

3DSTATE_VF_SGVS_BODY

Value Name

Description

Oh

Disabled

VertexID is not inserted

Th

Enabled

VertexID is inserted

14:13

VertexID Component Number

If VertexID Enable is ENABLED, this field specifies the 32-bit component location (within the 4-
component VUE) where it is inserted.If VertexID Enable is DISABLED, this field is ignored.

Value

Name

Description

COMP_0 If enabled, VertexID is inserted in component 0 (.x)

COMP_1 If enabled, VertexID is inserted in component 1 (.y)

COMP_2 If enabled, VertexID is inserted in component 2 (.z)

0
1
2
3

COMP_3 If enabled, VertexID is inserted in component 3 (.w)

12:6

Reserved

Format:

MBZ

5:0

VertexID Element Offset

Format:

U6 Offset of 128-bit element

If VertexID Enable is ENABLED, this field specifies the VUE element offset of the 128-bit element
where it is to be inserted. The VertexID Component Number specifies where in the specified
element it is inserted. This is also the vertex element index. If Vertex|D Enable is DISABLED, this
field is ignored.

Value

Name

[0,33]
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3DSTATE_VF_TOPOLOGY_BODY
Source: RenderCS
Size (in bits): 32
Default Value: 0x00000000
DWord Bit Description
0 31:6 |Reserved
Format: MBZ
5:0 | Primitive Topology Type
Format: 3D_Prim_Topo_Type
This field specifies the VF stage's Topology state.
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3DSTATE_VIEWPORT_STATE_POINTERS_CC_BODY

Source: RenderCS
Size (in bits): 32
Default Value: 0x00000000
DWord | Bit Description
0 31:5 | CC Viewport Pointer
Format: DynamicStateOffset[31:5]CC_VIEWPORT*16

Specifies the 32-byte aligned address offset of the CC_VIEWPORT state. This offset is relative to
the Dynamic State Base Address.

4:0 |Reserved

Format: MBZ
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3DSTATE_VIEWPORT_STATE_POINTERS_SF_CLIP_BODY

Source: RenderCS
Size (in bits): 32

Default Value: 0x00000000
DWord | Bit

Description

0 31:6 | SF Clip Viewport Pointer

Format: DynamicStateOffset[31:6]SF_CLIP_VIEWPORT*16

Specifies the 64-byte aligned address offset of the SF_CLIP_VIEWPORT state. This offset is relative
to the Dynamic State Base Address.

5:0 |Reserved

Format: MBZ
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3DSTATE_VS_BODY

Source:

Size (in bits):
Default Value:

RenderCS
256

0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000, 0x00000000,
0x00000000, 0x00000000

DWord | Bit Description
0.1 63:6 | Kernel Start Pointer

Format: InstructionBaseOffset[63:6]

This field specifies the starting location of the kernel program run by threads spawned by the VS
pipeline stage. It is specified as a 64-byte-granular offset from the Instruction Base Address. This
field is ignored if VS Function Enable is DISABLED.

5:0 |Reserved
Format: MBZ
2 31 |Reserved
Format: MBZ
30 |Vector Mask Enable

Format: Enable
Upon subsequent VS thread dispatches, this bit is loaded into the EU's Vector Mask Enable
(VME, cr0.0[3]) thread state. Refer to EU documentation for the definition and use of VME state.
Value | Name Description

Oh Dmask | The EU will use the Dispatch Mask (supplied by the VS stage) for instruction

execution.
Th Vmask [ The EU will use the Vector Mask (derived from the Dispatch Mask) for
instruction execution.
Programming Notes
Under normal conditions SW shall specify DMask, as the VS stage will provide a Dispatch Mask
appropriate to SIMD4x2 or SIMD8 thread execution (as a function of SIMD8 Dispatch Enable).
E.g. for SIMD4x2 thread execution, the VS stage will generate a Dispatch Mask that is equal to
what the EU would use as the Vector Mask. For SIMD8 execution there is no known usage
model for use of Vector Mask (as there is for PS shaders).
29:27 | Sampler Count
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| Format: | U3

This field specifies (in multiples of 4) the number of sets of sampler state that will be prefetched
for use by the VS kernel. While the prefetching of sampler state is optional and does not impact
functionality, it may improve performance.

This field is ignored if the Function Enable state is set to DISABLED.

Value Name Description
Oh No Samplers no samplers used
Th 1-4 Samplers between 1 and 4 samplers used
2h 5-8 Samplers between 5 and 8 samplers used
3h 9-12 Samplers between 9 and 12 samplers used
4h 13-16 Samplers between 13 and 16 samplers used
26 |Reserved
Format: MBZ
25:18 | Binding Table Entry Count
Format: us
Description
Specifies how many binding table entries the kernel uses. Used only for prefetching of the
binding table entries and associated surface state.
Note: For kernels using a large number of binding table entries, it may be wise to set this field
to zero to avoid prefetching too many entries and thrashing the state cache.
This field is ignored if VS Function Enable is DISABLED.
When HW Generated Binding Table bit is enabled: This field indicates which cache lines
(512bit units - 32 Binding Table Entry section) should be fetched. Each bit in this field
corresponds to a cache line. Only the 1st 4 non-zero Binding Table entries of each 32 Binding
Table entry section prefetched will have its surface state prefetched.
Value Name
[0,255]
Programming Notes
When HW binding table bit is set, it is assumed that the Binding Table Entry Count field will be
generated at JIT time.
17 | Thread Dispatch Priority

Format: U1 Enumerated Type

Specifies the priority of the thread for dispatch: This field is ignored if VS Function Enable is
DISABLED.
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Value Name Description
Oh Normal Normal Priority
1h High High Priority
16 |Floating Point Mode
Format: U1 Enumerated Type
Specifies the initial floating point mode used by the dispatched thread. This field is ignored if VS
Function Enable is DISABLED.
Value Name Description
Oh IEEE-754 Use IEEE-754 Rules
Th Alternate Use Alternate Rules
15:14 | Reserved
Format: MBZ
13 |lllegal Opcode Exception Enable
Format: Enable
This bit gets loaded into EU CR0.1[12] (note the bit # difference). See Exceptions and ISA
Execution Environment. This field is ignored if VS Function Enable is DISABLED.
12 | Accesses UAV
Format: Enable
This field must be set when VS has a UAV access.
Programming Notes
This field must not be set when VS Function Enable is disabled.
This bit shall not be set when the command is executed in the PCS pipeline.
11:8 |Reserved
Format: MBZ
7 |Software Exception Enable
Format: Enable
This bit gets loaded into EU CR0.1[13] (note the bit # difference). See Exceptions and ISA
Execution Environment. This field is ignored if VS Function Enable is DISABLED.
6:0 |Reserved
Format: MBZ
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3.4

63:32

Reserved

Format: MBZ

31:10

Scratch Space Base Pointer

Format: GeneralStateOffset[31:10]

Specifies the starting location of the scratch space area allocated to this FF unit as a 1K-byte
aligned offset from the General State Base Address. If required, each thread spawned by this FF
unit will be allocated some portion of this space, as specified by Per-Thread Scratch Space. The
computed offset of the thread-specific portion will be passed in the thread payload as Scratch
Space Offset. The thread is expected to utilize "stateless" DataPort read/write requests to access
scratch space, where the DataPort will cause the General State Base Address to be added to the
offset passed in the request header. This field is ignored if VS Function Enable is DISABLED. In
64b OS all pointers need to be seen by SW as 48b. HW does not support a Scratch Space Base
Pointer larger than 32b, therefore SW must ensure Bits<63:32> are set to 0's.

Programming Notes

The scratch spaces allocated to the POCS VSR stage and RCS VS stage shall not overlap with
each other or the scratch space allocations of any other enabled stage in the RCS pipeline.

9:4

Reserved

Format: MBZ

3:0

Per-Thread Scratch Space

Format: U4 power of 2 Bytes over 1K Bytes

Specifies the amount of scratch space to be allocated to each thread spawned by this FF unit.
The driver must allocate enough contiguous scratch space, starting at the Scratch Space Base
Pointer, to ensure that the Maximum Number of Threads can each get Per-Thread Scratch Space
size without exceeding the driver-allocated scratch space. This field is ignored if VS Function
Enable is DISABLED.

Value Name Description

[0,11] Indicating [1K Bytes, 2M Bytes]

Programming Notes

This amount is available to the kernel for information only. It will be passed verbatim (if not
altered by the kernel) to the Data Port in any scratch space access messages, but the Data Port
will ignore it.

31:25

Reserved

| Format: | MBZ

24:20

Dispatch GRF Start Register For URB Data
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Format: | u5

Specifies the starting GRF number for the URB portion (URB constants and vertices) of the thread
payload.
This field is ignored if VS Function Enable is DISABLED.

Value Name Description
[0,31] indicating GRF [RO, R31]
19:17 | Reserved
Format: MBZ
16:11| Vertex URB Entry Read Length

Format: ué

Specifies the number of pairs of 128-bit vertex elements to be passed into the payload for each
vertex. This field is ignored if VS Function Enable is DISABLED. For SIMD4x2 dispatch, each vertex
element requires one GRF of payload data, therefore the number of GRFs with vertex data will be
double the value programmed in this field. For SIMD8 dispatch, each vertex element requires 4
GRFs of payload data, therefore the number of GRFs with vertex data will be 8 times the value
programmed in this field. The EU limit of 128 GRFs imposes a maximum limit of 30 elements per
vertex pushed into the payload, though the practical limit may be lower. If input vertices exceed
the practical limit, software must decide between resorting to pulling elements during thread
execution or dropping back to SIMD4x2 dispatch. Note that the VUE is used for both input and
output, so when using the pull-model software must ensure inputs are not overwritten before
last use.

Value Name Description
[1,63] if SIMD8 dispatch disabled
[0,15] if SIMD8 dispatch enabled
10 |Reserved
Format: MBZ
9:4 [Vertex URB Entry Read Offset
Format: 0]3)
Specifies the offset (in 256-bit units) at which Vertex URB data is to be read from the URB before
being included in the thread payload. This offset applies to all Vertex URB entries passed to the
thread. This field is ignored if VS Function Enable is DISABLED.
Value Name
[0,63]
3.0 |Reserved
Format: MBZ
6 31:22 | Maximum Number of Threads
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Format: U10-1 Thread count

Specifies the maximum number of simultaneous threads allowed to be active. Used to avoid
using up the scratch space. Programming the value of the max threads over the number of
threads based off number of threads supported in the execution units may improve performance
since the architecture allows threads to be buffered between the check for max threads and the
actual dispatch into the EU. Programming the max values to a number less than the number of
threads supported in the execution units may reduce performance. This field is ignored if VS
Function Enable is DISABLED.

Value Name Description
[0,363] indicating thread count of [1,364]
[0,191] indicating thread count of [1,192] PositionCS
21:13 | Reserved
Format: MBZ
12:11 | Reserved
Format: MBZ
10 |Statistics Enable
Format: Enable
If ENABLED, the VS stage will perform statistics gathering. See the Statistics Gathering
subsection.
If DISABLED, statistics information associated with the VS stage will be left unchanged.
Programming Notes
When a 3DPRIMITIVE command with POSH Enable set is executed from the RCS command
stream, VS statistics gathering is inhibited for that command.
9 |SIMDS Single Instance Dispatch Enable

Format: Enable

This field is used to specify whether vertices from different instances can be combined in a single
SIMDS8 dispatch. This bit is ignored if SIMD4x2 dispatches are enabled (i.e., SIMD8 Dispatch
Enable is DISABLED).

If ENABLED, SIMD8 VS thread dispatches will not combine vertices from different instances. This
allows the VS kernel to handle instance-specific operations (e.g., read constants indexed by the
InstancelD) in a global fashion, as these operations pertain to all vertices of the dispatch.

If DISABLED, SIMD8 VS thread dispatches can combine vertices from different instances. The VS
kernel must determine if instance-specific operations can be handled globally (vs. per-vertex).
E.g., it can examine the Single Instance payload bit.

Programming Notes
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SIMDS8 Single Instance Dispatch Enable is not supported for HPCXTs.
8:3 [Reserved
Format: MBZ
2 | SIMDS8 Dispatch Enable

Format: Enable
This field determines how VS threads are dispatched and how the thread payloads are generated.
The setting of this field must agree with how the VS kernel was compiled.

If ENABLED, SIMDS8 VS thread dispatches are performed. The Single Vertex Dispatch field is
ignored.

If DISABLED, SIMD4x2 thread dispatches are performed. The Single Vertex Dispatch field can be
used to force single-vertex dispatches.

Programming Notes
The only supported mode is SIMD8 Dispatch Enable set to Enable (1).
1 |Vertex Cache Disable

Format: Disable
This bit controls the operation of the Vertex Cache. This field is always used.

If the Vertex Cache is DISABLED and the VS Function is ENABLED, the Vertex Cache is not used
and all incoming vertices will be passed to VS threads.

If the Vertex Cache is ENABLED and the VS Function is ENABLED, only incoming vertices that do
not hit in the Vertex Cache will be passed to VS threads.

If the Vertex Cache is ENABLED and the VS Function is DISABLED, input vertices that miss in the
Vertex Cache will be assembled and written to the URB (by the VF stage), and subsequently
passed through the VS stage unmodified (i.e, no VS threads are spawned).
The Vertex Cache is invalidated whenever the Vertex Cache becomes DISABLED, whenever the VS
Function Enable toggles, between 3DPRIMITIVE commands and between instances within a
3DPRIMITIVE command.

0 |Function Enable

Format: Enable
This bit determines whether or not the VS stage spawns VS threads, which comprises the bulk of
the VS stage functionality.

If ENABLED, VS threads may be spawned to process VF-generated vertices before the resulting
vertices are passed down the pipeline.

If DISABLED, VF-generated vertices will pass thru the VS function and are sent down the pipeline
unmodified. The Vertex Cache (if enabled) is still available.

7 31:27 | Reserved
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| Format: | MBZ

26:21

Vertex URB Entry Output Read Offset

Format: ue

Specifies the offset (in 256-bit units) at which Vertex URB data is to be read from the URB by the
Setup Back-End (SBE) function. The offset programmed will specify the start of Attribute 0 to be
passed in subsequent Pixel Shader thread payloads. Refer to the Attribute Interpolator Setup
documentation.

Value Name

[0,63]

Programming Notes

As the vertex header data located at the start of the Vertex URB entry is typically only used by
3D pipeline FFs (i.e., Clipper, Setup FrontEnd) and not required as interpolated attributes in
Pixel Shader threads, it is expected that SW will program this Start Offset skip over the vertex
header.

This offset value is ignored if SBE's Number of SF Attributes state is programmed to 0 (i.e., no
attributes are defined beyond the position read from the Vertex Header)

20:16

Vertex URB Entry Output Length

Format: (V)

Specifies the amount of Vertex Attribute URB data to be read by the Setup Back-End function for
each Vertex URB entry, in 256-bit units. The attribute data will be read starting at the offset
specified by the Vertex URB Entry Output Read Offset state.

Value Name

[1,16]

Programming Notes

This length value is ignored if SBE's Number of SF Attributes state is programmed to O (i.e., no
attributes are defined beyond the position read from the Vertex Header).

15:8

User Clip Distance Clip Test Enable Bitmask

Format: us

This 8 bit mask field selects which of the 8 Clip Distance Values (if any) are to be included in the
Clip stage's trivial reject / trivial accept / must clip determination function.

The ClipDistance Values (if present) are located in DW8-15 of the VUE Vertex Header located at
the beginning of VUE URB entries. Bit 0 of this field corresponds to Clip Distance Value 0.

7:0

User Clip Distance Cull Test Enable Bitmask
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Format: | us8 |
This 8 bit mask field selects which of the 8 Clip Distance Values (if any) are to be included in the
Clip stage's trivial reject / trivial accept determination function. Note that must clip determination
is not included in this function.

The ClipDistance Values (if present) are located in DW8-15 of the VUE Vertex Header located at
the beginning of VUE URB entries. Bit 0 of this field corresponds to Clip Distance Value 0.
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3DSTATE_WM_BODY

Source: RenderCS
Size (in bits): 32
Default Value: 0x00000000
DWord| Bit Description
0 31 |Statistics Enable
Format: Enable

If ENABLED, the Windower and pixel pipeline will engage in statistics gathering. If DISABLED,

statistics information associated with this FF stage will be left unchanged. See Statistics
Gathering.

Programming Notes

This bit must be disabled if any of these bits is set: 3SDSTATE_WM::Legacy Depth Buffer Clear,

3DSTATE_WM:Legacy Hierarchical Depth Buffer Resolve Enable or 3DSTATE_WM::Legacy
Depth Buffer Resolve Enable.

30 |Legacy Depth Buffer Clear Enable

Format: Enable

When set, the depth buffer is initialized as a side-effect of rendering pixels.

Programming Notes

If this field is enabled,
1. the Depth Test Enable field in DEPTH_STENCIL_STATE must be disabled.
2. 3DSTATE_DEPTH_BUFFER:Depth Write Enable must be set.

3. 3DSTATE_DEPTH_BUFFER:Stencil Write Enable must be set if

3DSTATE_STENCIL_BUFFER:Stencil buffer enable is set. Additionally the following must
be set to the correct values.

1. DEPTH_STENCIL_STATE:Stencil Write Mask must be OxFF

2. DEPTH_STENCIL_STATE:Stencil Test Mask must be OxFF

3. DEPTH_STENCIL_STATE::Back Face Stencil Write Mask must be OxFF
4. DEPTH_STENCIL_STATE::Back Face Stencil Test Mask must be OxFF

Refer to section 0 "Depth Buffer Clear" for additional restrictions when this field is enabled. If
this field is enabled,Pixel Shader Kill Pixel must be disabled.

29 |[Reserved

Format: MBZ

28 |Legacy Depth Buffer Resolve Enable
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Format: | Enable |

effect of rendering pixels. This is intended to be used when the depth buffer is to be used as a

When set, the depth buffer is made to be consistent with the hierarchical depth buffer as a side-

surface outside of the 3D rendering operation.

Programming Notes

If this field is enabled,
1. the Legacy Depth Buffer Clear and Legacy Hierarchical Depth Buffer Resolve Enable

fields must both be disabled.
2. 3DSTATE_DEPTH_BUFFER:Depth Write Enable must be set.

Refer to section 11.5.4.2 "Depth Buffer Resolve" for additional restrictions when this field is
enabled. If Hierarchical Depth Buffer Enable is disabled, enabling this field will have no effect.

27

Legacy Hierarchical Depth Buffer Resolve Enable

Format: Enable

When set, the hierarchical depth buffer is made to be consistent with the depth buffer as a side-
effect of rendering pixels. This is intended to be used when the depth buffer has been modified
outside of the 3D rendering operation.

Programming Notes

If this field is enabled,
1. the Legacy Depth Buffer Clear and Legacy Depth Buffer Resolve Enable fields must
both be disabled.
2. 3DSTATE_DEPTH_BUFFER:Depth Write Enable must be set.

Refer to section 11.5.4.3 "Hierarchical Depth Buffer Resolve" for additional restrictions when
this field is enabled. If Hierarchical Depth Buffer Enable is disabled, enabling this field will
have no effect. Performance Note: expect the hierarchical depth buffer's impact on
performance to be reduced for some period of time after this operation is performed, as the
hierarchical depth buffer is initialized to a state that makes it ineffective. Further rendering will
tend to bring the hierarchical depth buffer back to a more effective state.

26

Legacy Diamond Line Rasterization

Format: Enable
This bit, if ENABLED, indicates that the Windower will rasterize zero width lines using the DX9
rasterization rules. If DISABLED, the Windower will rasterize zero width lines using the DX10

rasterization rules (see Strips Fans chapter).

25:23 | Reserved

MBZ

Format:

22:21 | Early Depth/Stencil Control
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| Format: | U2 Enumerated Type

This field specifies the behavior of early depth/stencil test.

Value| Name Description

Oh NORMAL | Depth/Stencil Test/Write behaves as if it happens post-shader, however the
pixel shader is not necessarily executed if the pixel fails depth or stencil test
(this is the legacy behavior)

Th PSEXEC |Depth/Stencil Test/Write behaves as if it happens post-shader, and the pixel
shader is executed if the pixel fails depth or stencil test (although pre-shader
actions such as primitive inclusion, stipple, etc. will still cause the shader not
to execute)

2h PREPS Depth/Stencil Test/Write behaves as if it happens pre-shader. The pixel
shader is not executed if the pixel fails depth or stencil test. Depth and stencil
writes occur even if the pixel is killed by the shader or post-shader by alpha
test, etc. Depth output by the pixel shader is ignored.

3h Reserved

Programming Notes

The Early Depth/Stencil Control field cannot be set to PREPS (value = 2h) if ForceKillpix =
ForceON or Forced Thread Dispatch = ForceON

20:19

Force Thread Dispatch Enable

Value Name Description
Oh Normal WML_INT::ThreadDispatchEnable is computed normally
1h ForceOff Forces WM_INT::ThreadDispatchEnable Off
2h ForceON Forces WM_INT::ThreadDispatchEnable On
3h Reserved

Programming Notes

This should must always be set to Normal. This field should not be tested for functional
validation

18:17

Position ZW Interpolation Mode

Format: U2 Enumerated Type

This field elects "interpolation mode" associated with the Position Z (source depth) and W
coordinates passed in the PS payload when the PS requires Position as input. This field does not
determine whether these coordinates are actually included in the payload (see Pixel Shader
Requires Depth, Pixel Shader Requires W).

Value Name Description

Oh INTERP_PIXEL Evaluate Z & W at the pixel center or UL corner (as
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specified by Pixel Location of 3DSTATE MULTISAMPLE)

Th Reserved

2h INTERP_CENTROID

3h INTERP_SAMPLE

Programming Notes

WM_INT::RT Independent Rasterization Enable must be disabled in order to select
INTERP_SAMPLE.

MSDISPMODE_PERSAMPLE is required in order to select INTERP_SAMPLE.

16:11

Barycentric Interpolation Mode

Format: Enable[6]

Controls which barycentric interpolation terms must be passed into the pixel shader kernel. Bit 0:

Perspective Pixel Location barycentric is required Bit 1: Perspective Centroid barycentric is

required Bit 2: Perspective Sample barycentric is required Bit 3: Non-perspective Pixel Location

barycentric is required Bit 4: Non-perspective Centroid barycentric is required Bit 5: Non-
erspective Sample barycentric is required

Programming Notes

If contiguous dispatch modes are enabled, only bit 3 (non-perspective pixel location) can be
set, all other bits in this field must be zero. Pixel Location below refers to either the upper left
corner or pixel center depending on the Pixel Location state of 3SDSTATE_MULTISAMPLING).
MSDISPMODE_PERSAMPLE is required in order to select Perspective Sample or Non-
perspective Sample barycentric coordinates.

10

Reserved

Format: MBZ

9:8

Line End Cap Antialiasing Region Width

Format: U2

This field specifies the distances over which the coverage of anti-aliased line end caps are
computed.

Value Name Description
Oh 0.5 pixels 0.5 pixels
Th 1.0 pixels 1.0 pixels
2h 2.0 pixels 2.0 pixels
3h 4.0 pixels 4.0 pixels

7:6

Line Antialiasing Region Width

Format: uz2

Doc Ref # IHD-OS-LKF-Vol 2d-5.21 123



intel

3DSTATE_WM_BODY

This field specifies the distance over which the anti-aliased line coverage is computed.

Value Name Description

Oh 0.5 pixels 0.5 pixels

Th 1.0 pixels 1.0 pixels

2h 2.0 pixels 2.0 pixels

3h 4.0 pixels 4.0 pixels
5 |Reserved

Format: MBZ
4 | Polygon Stipple Enable

Format: Enable

Enables the Polygon Stipple function.
3 |Line Stipple Enable

Format: Enable

Enables the Line Stipple function.
2 |Point Rasterization Rule

This field specifies the rasterization rules to be applied whenever the edges of a point primitive

fall exactly on a pixel sampling point.

Value Name Description

Oh RASTRULE_UPPER_LEFT |To match "normal" upper left rules for surface primitives

Th RASTRULE_UPPER_RIGHT | To match OpenGL point rasterization rules (round to +

infinity, where this is the upper right direction wrt OpenGL
screen origin of lower left).

1:0 |Force Kill Pixel Enable

Value Name Description
Oh Normal WM_INT:: Pixel Shader Kill Pixel is computed normally
1h ForceOff Forces WM_INT:: Pixel Shader Kill Pixel Off
2h ForceON Forces WM_INT:: Pixel Shader Kill Pixel On
3h Reserved

Programming Notes
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validation

This should must always be set to Normal. This field should not be tested for functional
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3DSTATE_ WM_CHROMAKEY_BODY

Source: RenderCS
Size (in bits): 32
Default Value: 0x00000000
DWord | Bit Description
0 31 | ChromaKey Kill Enable
Format: Enable

If ENABLED, indicates that at least one of the attached samplers has ChromaKeyKill enabled.

30:0 [ Reserved

Format:

MBZ
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3DSTATE_WM_DEPTH_STENCIL_BODY

Source: RenderCS
Size (in bits): 96
Default Value: 0x00000000, 0x00000000, 0x00000000
DWord | Bit Description
0 31:29 | Stencil Fail Op
Format: 3D_Stencil_Operation

This field specifies the operation to perform on the Stencil Buffer when the (front face) stencil
test fails.

Programming Notes

if all three stencil ops (Stencil Fail, Stencil Pass Depth Fail, and Stencil Pass Depth Pass) are
KEEP, ZERO, or REPLACE, the stencil buffer is not read.

28:26

Stencil Pass Depth Fail O

Format: 3D_Stencil_Operation

This field specifies the operation to perform on the Stencil Buffer when the (front face) stencil
test passes but the depth pass fails.

25:23

Stencil Pass Depth Pass Op

Format: 3D_Stencil_Operation

This field specifies the operation to perform on the Stencil Buffer when the (front face) stencil
test passes but the depth test passes.

22:20

Backface Stencil Test Function

Format: 3D_Compare_Function

19:17

Backface Stencil Fail Op

Format: 3D_Stencil_Operation

16:14

Backface Stencil Pass Depth Fail Op

Format: 3D_Stencil_Operation

This field specifies the operation to perform on the Stencil Buffer when the stencil test passes
but the depth pass fails.
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13:11 | Backface Stencil Pass Depth Pass Op

3D_Stencil_Operation

Format:
This field specifies the operation to perform on the Stencil Buffer when the stencil test passes

and the depth pass passes (or is disabled).

10:8 | Stencil Test Function

Format: 3D_Compare_Function

This field specifies the comparison function used in the (front face) StencilTest function.

7:5 |Depth Test Function

Format: 3D_Compare_Function

Specifies the comparison function used in DepthTest function.
Programming Notes

If the Depth Test Function is ALWAYS or NEVER, the depth buffer is not read.

4 | Double Sided Stencil Enable

Format: Enable
Enable doubled sided stencil operations.
Value Name Description
Oh False Double Sided Stencil Disabled
Th True Double Sided Stencil Enabled

Programming Notes

Back-facing primitives have a vertex winding order opposite to the currently selected

Front Winding state.

Culling of primitives is not affected by the double sided stencil state

Back-facing primitives will be rendered, honoring all current device state, as though it
were a front-facing primitive with no implicitly overloaded state.

3 | Stencil Test Enable

Format: Enable

Enables StencilTest function of the Pixel Processing pipeline.
Programming Notes

If any of the render targets are YUV format, this field must be disabled.

2 | Stencil Buffer Write Enable
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Format: Enable
Enables writes to the Stencil Buffer.

Programming Notes

If this field is enabled, Stencil Test Enable must also be enabled.

1 | Depth Test Enable

Format: Enable
Enables the DepthTest function of the Pixel Processing pipeline.
Value Name
Oh Disable
Th Enable

Programming Notes

If any of the render targets are YUV format, this field must be disabled.

0 |Depth Buffer Write Enable

Format: Enable
Enables writes to the Depth Buffer.

Programming Notes

A Depth Buffer must be defined before enabling writes to it, or operation is UNDEFINED.

This bit must not be set when WM_INT::RT Independent Rasterization Enable is true.

1 31:24 | Stencil Test Mask

Format: us

This field specifies a bit mask applied to stencil test values. Both the stencil reference value and
value read from the stencil buffer will be logically ANDed with this mask before the stencil
comparison test is performed.

23:16 | Stencil Write Mask

Format: us
This field specifies a bit mask applied to stencil buffer writes. Only those stencil buffer bits
corresponding to bits set in this mask will be modified.

15:8 | Backface Stencil Test Mask

Format: us

This field specifies a bit mask applied to backface stencil test values. Both the stencil reference
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value and value read from the stencil buffer will be logically ANDed with this mask before the
stencil comparison test is performed.

7:0 |Backface Stencil Write Mask

Format: us

This field specifies a bit mask applied to backface stencil buffer writes. Only those stencil buffer
bits corresponding to bits set in this mask will be modified.

2 31:16 | Reserved

Format: MBZ

15:8 | Stencil Reference Value

Format: us

This field specifies the stencil reference value to compare against in the (front face) StencilTest
function.

7:0 [Backface Stencil Reference Value

Format: us

This field specifies the stencil reference value to compare again