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3DPRIMITIVE
Source: RenderCS
Length Bias: 2

The 3DPRIMITIVE command is used to submit 3D primitives to be processed by the 3D pipeline. Typically the
processing results in rendering pixel data into the render targets, but this is not required.

The parameters passed in this command are forwarded to the Vertex Fetch function. The Vertex Fetch function
will use this information to generate vertex data structures and store them in the URB. These vertices are then
passed down the 3D pipeline.

Programming Notes

If the threads spawned by this command are required to observe memory writes performed by threads
spawned from a previous command, software must precede this command with a command that performs a
(preferably pipelined) memory flush (e.g., 3D_PIPECONTROL).

DWord Bit Description
0 31:29 | Command Type
Default Value: 3h GFXPIPE
Format: OpCode
28:27 | Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode
26:24| 3D Command Opcode
Default Value: 3h 3DPRIMITIVE
Format: OpCode
23:16|3D Command Sub Opcode
Default Value: Oh 3DPRIMITIVE
Format: OpCode
15 |Reserved
14 |Reserved
| Format: | MBZ
13 |Reserved
| Format: | MBZ
12 |POSH Enable
POSH functionality is enabled for this 3DPRIMITIVE command when this bit is set. When
executed from the POCS command stream, the 3DPRIMITIVE command is processed
and visibility information is recorded. When subsequently executed from the RCS
command stream, the previously recorded visibility information is used to optimize the
processing for this 3DPRIMITIVE command.
Setting this bit will also (temporarily -- for the 3DPRIMITIVE command) inhibit
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modification of the following statistics counters when the 3DPRIMITIVE command is
executed from the RCS command stream, even if these statistics counters are enabled
via VF/VS state. This is done to prevent RCS from double-counting statistics that have
already been counted by POCS.

o |A_VERTICES_COUNT

e |A_PRIMITIVES_COUNT

o VS_INVOCATION_COUNT

When this bit is clear, this 3DPRIMITIVE command is ignored by the POCS command
stream, and when executed in the RCS command stream the command is processed
without use of visibility information (as none will have been recorded by the POCS
command stream) and with statistics counted as specified by VF/VS state.

Programming Notes

This bit must be clear (POSH disabled) when any one of the following conditions are
met:

e A topology type other than: 3DPRIM_TRILIST, 3DPRIM_TRISTRIP,
3DPRIM_TRISTRIP_REVERSE

e UAV Coherency Required and/or Accesses UAV set in 3DSTATE_VS
e Tessellation enabled

e Geometry Shader enabled

e StreamOut enabled

For each 3DPRIMITIVE command that SW submits to the POCS command stream with
POSH enabled, SW shall also submit an identical 3DPRIMITIVE command with POSH
enabled to the RCS command stream, in the same sequence as submitted to the POCS
command stream. In addition to the parameters passed in the 3DPRIMITIVE command
fields, the following states shall also match:

e 3DSTATE_VF: States controlling cut index processing must match
e For RANDOM indexing, the Index Buffer states must match

11 |Extended Parameters Present
Format: Boolean
If true, three additional DWords containing XPO, XP1 and XP2 parameters are included in
this command. Depending on the setting of Indirect Parameter Enable, XP0-2
parameters (sourced either from the inline XP0-2 DWords or indirectly from the
3DPRIM_XPO0-2 registers) are passed to the VF stage as possible sources for VF SGV
insertion.
If false, XPO-2 DWords are not included in this command and instead XP0-2 values
default to zero if enabled as sources in VF SGV insertion.

10 |Indirect Parameter Enable

Format: Enable
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If set, the values in DW 2-5 are ignored and replaced by the current values of the
corresponding 3DPRIM_xxx MMIO registers:

e 3DPRIM_VERTEX_COUNT (instead of DW2: VertexCountPerInstance)
e 3DPRIM_START_VERTEX (instead of DW3: StartVertexLocation)

e 3DPRIM_INSTANCE_COUNT (instead of DW4: InstanceCount)

e 3DPRIM_START_INSTANCE (instead of DW5: StartInstancelLocation)
e 3DPRIM_BASE_VERTEX (instead of DW6: BaseVertexLocation)

Indirect Parameter Enable and End Offset Enable shall not be ENABLED at the same
time, or behavior is UNDEFINED.

If set and Extended Parameters Present is true, the current contents of the
3DPRIM_XP0-2 MMIO registers are passed to the VF stage as possible sources for VF
SGV insertion and the Extended Parameter 0-2 values included in this command are
ignored.

UAV Coherency Required

Format: U1

SW will be required to set this bit if there is the possibility of sharing a UAV from a
previous 3DPRIMITVE command. If set, this command may cause a flush due to UAV
coherency requirements. If none of the shaders have UAV access enabled, then this bit is
ignored.

Predicate Enable

Format: Enable

If set, this command is executed (or not) depending on the current value of the Ml
Predicate internal state bit. This command is ignored only if PredicateEnable is set and
the Predicate state bit is 0.

7:0

DWord Length
Format:

1l
=]

Value| Name Programming Notes Exists If

Sh 5 [Extended
Parameter
Enable] ==
‘false'

8h 8 When Extended Parameter Enable is true, three [Extended
[Default] | Dwords containing Extended Parameter 0-2 shall | Parameter
be included in this command and the DWord Enable] ==
Length field set to account for these additional ‘true'
DWords.

1 31:10

Reserved
Format: MBZ
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9 | End Offset Enable
Format: | Enable
If set, the Vertex Count Per Instance field is IGNORED, and the 3DPRIM_END_OFFSET
register is used to indirectly specify the vertex count by defining the amount of valid
data in VBO. The following restrictions apply:
e VB0 must be enabled for use
o VertexAccessType = SEQUENTIAL
e Start Vertex Location = 0
e Start Instance Location = 0
e Base Vertex Location =0
Vertices are output until EndOffset is reached or exceeded in VBO. If EndOffset is
reached or exceeded within the data associated with a vertex, that vertex is considered
incomplete and will not be output. Partial objects will be discarded (as is normally
done).
If clear, End Offset is ignored.
Indirect Parameter Enable and End Offset Enable must not be ENABLED at the same
time, or behavior is UNDEFINED.
8 |Vertex Access Type
This field specifies how data held in vertex buffers marked as VERTEXDATA is accessed
by Vertex Fetch.
Value Name Description
Oh SEQUENTIAL | VERTEXDATA buffers are accessed sequentiallyRequiref if End
Offset Enable is ENABLED.
1h RANDOM VERTEXDATA buffers are accessed randomly via an index
obtained from the Index Buffer.
7:6 |Reserved
| Format: MBZ
5.0 |Primitive Topology Type
| Format: | 3D_Prim_Topo_Type
This field specifies the topology type of 3D primitive generated by this command.
Note that a single primitive topology (list/strip/fan/etc.) can contain a number of basic
objects (lines, triangles, etc.).
This field is ignored. The topology type is specified via the 3DSTATE_VF_TOPOLOGY
command.
2 31:0 [Vertex Count Per Instance

Format: u3z2

This field specifies how many vertices are to be generated for each instance of the
primitive topology. If End Offset Enable is clear:Format = U32 count of verticesRange =
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3DPRIMITIVE

[0, 2A32-1] (upper limit probably constrained by VB size)lgnored if End Offset Enable or
Indirect Parameter Enable is ENABLED.

Programming Notes

e This per-instance value should specify a valid number of vertices for the
primitive topology type. E.g., for 3DPRIM_TRILIST_ADJ, this field should specify a
multiple of 6 vertices. However, in cases where too few or too many vertices are
provided, the unused vertices will be silently discarded by the pipeline.

e A0 value is this field effectively makes the command a 'no-operation'.

3 31:0 | Start Vertex Location
Format: u32

This field specifies the "starting vertex" for each instance. This allows skipping over part
of the vertices in a buffer if, for example, a previous 3DPRIMITIVE command had already
drawn the primitives associated with the earlier entries. For SEQUENTIAL access, this
field specifies, for each instance, a starting structure index into the vertex buffers For
RANDOM access, this field specifies, for each instance, a starting index into the Index
Buffer.

Programming Notes

e Access of any data outside of the valid extent of a vertex or index buffer will
return the value O (i.e., appears as if the data stored at the invalid location was
0).

e Must be set to 0 if End Offset Enable is ENABLED.
e Ignored if Indirect Parameter Enable is ENABLED

4 31:0 | Instance Count

Format: u3z2

This field specifies the number of instances by which the primitive topology is to be
regenerated. A value of 0 indicates "no instances" (no-op operation). A value of 1
effectively specifies "non-instanced" operation, though vertex buffers will still be used to

provide instance data, if so programmed. Ignored if Indirect Parameter Enable is
ENABLED.

Value Name

[0, FFFFFFFFh]

5 31:0 | Start Instance Location

Format: u32

This field specifies the "starting instance" for the command as an initial structure index
into Vertex Buffers for vertex elements with Instancing Enable set.

Subsequent instances will access sequential instance data structures, as controlled by
the Instance Data Step Rate.

Programming Notes
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e Access of any data outside of the valid extent of a vertex or index buffer will
return the value O (i.e., appears as if the data stored at the invalid location was
0).

e Must be set to 0 if End Offset Enable is ENABLED.
e Ignored if Indirect Parameter Enable is ENABLED.

6 31:0 |Base Vertex Location
Format: S31
This field specifies a signed bias to be added to values read from the index buffer. This
allows the same index buffer values to access different vertex data for different
commands. This field applies only to RANDOM access mode. This field is ignored for
SEQUENTIAL access mode, where there Start Vertex Location can be used to specify
different regions in the vertex buffers.
Programming Notes
e Access of any data outside of the valid extent of a vertex or index buffer will
return the value O (i.e., appears as if the data stored at the invalid location was
0).
e Must be set to 0 if End Offset Enable is ENABLED.
e Ignored if Indirect Parameter Enable is ENABLED.
7 31:.0 [Extended Parameter 0
Exists if: Format: u32
[Extended If Indirect Parameter Enable is not set, this field specifies a U32 XP0O parameter value to
Parameters be passed to the VF stage as a possible source for SGV insertion.
Present] == If Indirect Parameter Enable is set, this field is ignored.
TRUE
8 31:0 | Extended Parameter 1
Exists if: Format: u32
[Extended If Indirect Parameter Enable is not set, this field specifies a U32 XP1 parameter value to
Parameters be passed to the VF stage as a possible source for SGV insertion.
Present] == If Indirect Parameter Enable is set, this field is ignored.
TRUE
9 31:0 | Extended Parameter 2
Exists if: Format: u32
[Extended If Indirect Parameter Enable is not set, this field specifies a U32 XP2 parameter value to
Parameters be passed to the VF stage as a possible source for SGV insertion.
Pre?(;r:ﬂ:: If Indirect Parameter Enable is set, this field is ignored.
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3DSTATE_3D_MODE

Source: RenderCS
Length Bias: 2
This command is general 3D programming state that can be shared from the top to bottom of the pipeline.
DWord| Bit Description
0 31:29 | Command Type
Default Value: 3h GFXPIPE
Format: OpCode
28:27 | Command SubType

Default Value:

3h GFXPIPE_3D

Format:

OpCode

26:24

3D Command Opcode

Default Value:

Th GFXPIPE_NONPIPELINED

Format:

OpCode

23:16

3D Command Sub Opcode

Default Value:

1Eh 3DSTATE_3D_MODE

Format:

OpCode

15:8

Reserved

Format:

MBZ

70

DWord Length

Default Value:

1h Excludes DWord (0,1)

Format:

=N

1 31:16

Mask Bits 1

Format:

Enable[16]

This field is the mask bits for the state bits below. This is a bit wise mask where the bit number-
16 is the value of the corresponding bit being masked in the same data word. For example, if you
want to update state for bits 3:2 then bits 19:18 must be set.

15:10 | Reserved
Format: MBZ
9 |[Float Blend Optimization Disable
Value Name Description
Oh [Default] Enables blend optimization for floating point RTs.
1h Disables blend optimization for floating point RTs.
8 |[Reserved
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| Format: | MBZ
7 |Reserved
| Format: | MBZ
6 |Slice Hashing Table Enable
| Format: | Enable
This field enables the use of indirect state SLICE_HASH_TABLE programmed via
3DSTATE_SLICE_HASH_STATE_POINTER.
Value| Name Description
Oh Disable Slice Hashing is based on default lookup tables with the following function
[Default] |(X+Y) % total_enabled_subslices % enabled_slices
1h Enable Slice Hashing is via SLICE_HASH_TABLE from
3DSTATE_SLICE_HASH_STATE_POINTER[total_enabled_subslices-4]
5 |Subslice Hashing Table Enable
Format: Enable
This field enables the use of the Subslice Hashing Mode table programmed via
3DSTATE_SUBSLICE_HASH_TABLE.
Value Name Description
Oh Disable [Default] Subslice Hashing is computed
Th Enable Subslice Hashing is via 3DSTATE_SUBSLICE_HASH_TABLE
4 | 3D Scoreboard Hashing Mode
Value Name Description
0 Scoreboard address calculation Before scoreboard address calculations one
optimized for Subslice Hashing address bit will be removed to increase the
Mode [Default] efficiency of the scoreboard.
1 Scoreboard address calculation not | All address bits used when calculating scoreboard
optimized address.
Programming Notes
When Subslice Hashing Table Enable and table entries do not contain a checkerboard pattern
for each subslice, then optimizing for Subslice Hashing Mode may result in reduced
performance due to increased false dependencies.
3:2 [Subslice Hashing Mode
This field is not used by the hardware. Hardware performs 16x16 hashing only.
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1:0 |Cross Slice Hashing Mode

Format: u2
Value Name Description Programming Notes
Oh Normal Mode num_slices > 1:16x16

[Default] Hashing enabled

num_slices == 1: No
cross slice hashing

Th Cross Slice Disables the cross slice
Hashing Disable |hashing

2h Reserved Reserved
3h 32X32 hashing 32X32 pixel hashing This setting must be used when sub-slice
across slices hashing mode is 16x16 and num_slices > 1

Programming Notes

A stalling flush is required before changing the value of this field. This is to make sure the entire
pipeline is drained.

2131:16 | Mask Bits 2

Format: Enable[16]

This field is the mask bits for the state bits below. This is a bit wise mask where the bit number-16 is
the value of the corresponding bit being masked in the same data word. For example, if you want to
update state for bits 6:0 then bits 22:16 must be set.

15:10 | Reserved

|Format: |MBZ
9:7 |Reserved

|Format: |MBZ
6:0 [AMFS MOCS

Format: MEMORY_OBJECT_CONTROL_STATE

Programming Notes

SW must explicitly program AMFS_FLUSH using PIPE_CONTROL command prior to changing this field.
SW must also explicitly flush DC cache flush if the setting of this field is changing from cacheable to
non-cacheable in L3.
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3DSTATE_AA_LINE_PARAMETERS

3DSTATE_AA_LINE_ PARAMETERS

Source: RenderCS
Length Bias: 2

The 3DSTATE_AA_LINE_PARAMS command is used to specify the slope and bias terms used in the improved
alpha coverage computation (specifically for DX WHQL compliance). Note that in these devices the coverage

values passed to PS threads are full U0.8 values, versus where U0.4 values are passed.

Workaround

Workaround : This command must be followed by a PIPE_CONTROL with CS Stall bit set.,

DWord | Bit Description
0 31:29 | Command Type

Default Value: 3h GFXPIPE
Format: OpCode

28:27 | Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode

26:24 | 3D Command Opcode
Default Value: 1h 3DSTATE_NONPIPELINED
Format: OpCode

23:16 | 3D Command Sub Opcode
Default Value: OAh 3DSTATE_AA_LINE_PARAMETERS
Format: OpCode

15:8 | Reserved
Format: MBZ

7:0 |Dword Length
Default Value: 1h Excludes Dword (0,1)
Format: =n

1 31:24 | AA Point Coverage Bias

| Format: | uo.8

This field specifies the bias term to be used in the aa coverage computation for edges 0 and 3.

23:16 | AA Coverage Bias

| Format: | uo.8

This field specifies the bias term to be used in the aa coverage computation for edges 0 and 3.

15:8 | AA Point Coverage Slope
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Format: | u0.8

This field specifies the slope term to be used in the aa coverage computation for edges 0 and
3.If this field is zero, the Windower will revert to legacy aa line coverage computation (though
still output expanded U0.8 coverage values).

7:0 |AA Coverage Slope

Format: u0.8

This field specifies the slope term to be used in the aa coverage computation for edges 0 and
3.If this field is zero, the Windower will revert to legacy aa line coverage computation (though
still output expanded U0.8 coverage values).

2 31:24 | AA Point Coverage EndCap Bias
Format: | u0.8
This field specifies the bias term to be used in the aa coverage computation for edges 1 and 2.
23:16 | AA Coverage EndCap Bias
Format: | u0.8
This field specifies the bias term to be used in the aa coverage computation for edges 1 and 2.
15:8 | AA Point Coverage EndCap Slope
Format: | u0.8
This field specifies the slope term to be used in the aa coverage computation for edges 1 and 2.
7:0 |AA Coverage EndCap Slope
Format: | uo0.8
This field specifies the slope term to be used in the aa coverage computation for edges 1 and 2.
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3DSTATE_AMEFS

Source: BSpec
Length Bias: 2
DWord Bit Description
0 31:29 Command Type
Default Value: 3h GFXPIPE
Format: Opcode
28:27 Command SubType
Default Value: 3h GFXPIPE_3D
Format: Opcode
26:24 3D Command Opcode
Default Value: Oh 3DSTATE_PIPELINED
Format: Opcode
23:16 3D Command Sub Opcode
Default Value: 6Fh 3DSTATE_AMEFS
Format: Opcode
15:8 Reserved
| Format: | MBZ
7:0 DWord Length
| Format: | =n
n = Total Length -2
Value Name
Oh Excludes DWord (0,1)
1 31:0 AMFS State Body
Format: 3DSTATE_AMFS_BODY
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3DSTATE_AMFS_TEXTURE_POINTERS

3DSTATE_AMFS_TEXTURE_POINTERS

Source: BSpec
Length Bias: 2

Specifies bindless surfacestate offsets for procedural texture slots <0,7>. A Procedural Texture slot declared here
matches a Texel Shader kernel slot declared in 3DSTATE_AMFS command. All procedural texture slots must be
programmed:

- To enable a procedural texture slot: program the slots BindlessSurfaceOffset to an offset that corresponds to a
surface with the ProceduralTexture bit set that will be used in an evaluate message by an invoking shader.

- To disable a procedural texture slot: program the slots BindlessSurfaceOffset to an offset that is either known
not to be used with evaluate messages, or that is known to correspond to a surface that does not have the
ProceduralTexture bit set

DWord Bit Description
0 31:29 |Type

Default Value: 3h GFXPIPE
Format: Opcode

28:27 |SubType
Default Value: 3h GFXPIPE_3D
Format: Opcode

26:24 | 3D Command Opcode
Default Value: Oh 3DSTATE_PIPELINED
Format: OpCode

23:16 | 3D Command Sub Opcode
Default Value: 72h 3DSTATE_AMFS_TEXTURE_POINTERS
Format: OpCode

15:8 |Reserved
Format: MBZ

7:0 DWord Length
Default Value: 9 Excludes DWord (0,1)
Format: =n

n = Total Length - 2

1.10 319:0 |AMFS Texture Pointers State Body
Format: 3DSTATE_AMFS_TEXTURE_POINTERS_BODY
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3DSTATE_BINDING_TABLE_POINTERS_DS

SDSTATE BINDING TABLE_POINTERS DS
Source: RenderCS
Length Bias: 2
The 3DSTATE_BINDING_TABLE_POINTERS_DS command is used to define the location of fixed functions'
BINDING_TABLE_STATE. Only some of the fixed functions utilize binding tables.
DWord Bit Description
0 31:29 |Command Type
Default Value: 3h GFXPIPE
Format: OpCode
28:27 |Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode
26:24 |3D Command Opcode
Default Value: Oh 3DSTATE_PIPELINED
Format: OpCode
23:16 |3D Command Sub Opcode
Default Value: 28h 3DSTATE_BINDING_TABLE_POINTERS_DS
Format: OpCode
15:8 |Reserved
Format: MBZ
7:0 DWord Length
Default Value: Oh DWORD_COUNT_n
Format: =n
1 31:0 |Binding Table Pointers State Body
Format: 3DSTATE_BINDING_TABLE_POINTERS_BODY
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3DSTATE_BINDING_TABLE_POINTERS_GS

3DSTATE_BINDING_TABLE_POINTERS_GS

Source: RenderCS
Length Bias: 2

The 3DSTATE_BINDING_TABLE_POINTERS_GS command is used to define the location of fixed functions'
BINDING_TABLE_STATE. Only some of the fixed functions utilize binding tables.

DWord Bit Description
0 31:29 |Command Type

Default Value: 3h GFXPIPE
Format: OpCode

28:27 |Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode

26:24 |3D Command Opcode
Default Value: Oh 3DSTATE_PIPELINED
Format: OpCode

23:16 |3D Command Sub Opcode
Default Value: 29h 3DSTATE_BINDING_TABLE_POINTERS_GS
Format: OpCode

15:8 |Reserved
Format: MBZ

7:0 DWord Length
Default Value: Oh DWORD_COUNT_n
Format: =n

1 31:0 |[Binding Table Pointers State Body

Format: 3DSTATE_BINDING_TABLE_POINTERS_BODY
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3DSTATE_BINDING_TABLE_POINTERS_HS

SDSTATE BINDING TABLE POINTERS HS
Source: RenderCS
Length Bias: 2
The 3DSTATE_BINDING_TABLE_POINTERS_HS command is used to define the location of fixed functions'
BINDING_TABLE_STATE. Only some of the fixed functions utilize binding tables.
DWord Bit Description
0 31:29 |Command Type
Default Value: 3h GFXPIPE
Format: OpCode
28:27 |Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode
26:24 |3D Command Opcode
Default Value: Oh 3DSTATE_PIPELINED
Format: OpCode
23:16 |3D Command Sub Opcode
Default Value: 27h 3DSTATE_BINDING_TABLE_POINTERS_HS
Format: OpCode
15:8 |Reserved
Format: MBZ
7:0 DWord Length
Default Value: Oh DWORD_COUNT_n
Format: =n
1 31:0 |[Binding Table Pointers State Body
Format: 3DSTATE_BINDING_TABLE_POINTERS_BODY
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3DSTATE_BINDING_TABLE_POINTERS_PS

Source: RenderCS
Length Bias: 2

The 3DSTATE_BINDING_TABLE_POINTERS_PS command is used to define the location of fixed functions'
BINDING_TABLE_STATE. Only some of the fixed functions utilize binding tables.

DWord Bit Description
0 31:29 |Command Type
Default Value: 3h GFXPIPE
Format: OpCode

28:27 |Command SubType

Default Value:

3h GFXPIPE_3D

Format: OpCode

26:24 |3D Command Opcode
Default Value: Oh 3DSTATE_PIPELINED
Format: OpCode

23:16 |3D Command Sub Opcode

Default Value:

2Ah 3DSTATE_BINDING_TABLE_POINTERS_PS

Format:

OpCode

15 POSH-Enabled Render State Optimization Enable

14:8 |Reserved

Format:

MBZ

7:0 DWord Length

Default Value:

Oh

DWORD_COUNT_n

Format:

=N

1 31:0 |Binding Table

Pointers State Body

Format:

3DSTATE_BINDING_TABLE_POINTERS_BODY
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3DSTATE_BINDING_TABLE_POINTERS_VS

3DSTATE_BINDING_TABLE_POINTERS_VS

Source: RenderCS
Length Bias: 2

The 3DSTATE_BINDING_TABLE_POINTERS_VS command is used to define the location of fixed functions'
BINDING_TABLE_STATE. Only some of the fixed functions utilize binding tables.

DWord Bit Description
0 31:29 |Command Type

Default Value: 3h GFXPIPE
Format: OpCode

28:27 |Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode

26:24 |3D Command Opcode
Default Value: Oh 3DSTATE_PIPELINED
Format: OpCode

23:16 [3D Command Sub Opcode
Default Value: 26h 3DSTATE_BINDING_TABLE_POINTERS_VS
Format: OpCode

15:8 |Reserved
Format: MBZ

7.0 |DWord Length
Default Value: Oh DWORD_COUNT_n
Format: =n

1 31:0 |Binding Table Pointers State Body

Format: 3DSTATE_BINDING_TABLE_POINTERS_BODY
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3DSTATE_BINDING_TABLE_POOL_ALLOC

3DSTATE_BINDING_TABLE POOL_ALLOC

Source: RenderCS
Length Bias: 2

This command is to program the base address and size of the binding table pool. The address to fetch the
binding table is based on the Binding Table Pool Base Address and the binding table pointer if the Binding Table
Pool is enabled. Otherwise the binding table pointer is an offset from the Surface Base Address.

DWord| Bit Description
0 31:29 | Command Type

Default Value: 3h GFXPIPE
Format: OpCode

28:27 | Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode

26:24 | 3D Command Opcode
Default Value: 1h 3DSTATE_NONPIPELINED
Format: OpCode

23:16 | 3D Command Sub Opcode
Default Value: 19h 3DSTATE_BINDING_TABLE_POOL_ALLOC
Format: OpCode

15:8 | Reserved
Format: MBZ

7:0 |DWord Length
Default Value: 2h DWORD_COUNT_n
Format: =n

1.2 [63:12|Binding Table Pool Base Address

Format: VIRTUAL_ADDR[63:12]
Specifies the 4K-byte aligned base address for Binding Table Pool. GraphicsAddress [63:48] are
ignored by the HW and assumed to be in correct canonical form [63:48] == [47].

11 |Binding Table Pool Enable

Format: U1

When this bit is set it enables HW generation of binding tables. When this bit is cleared it
disables HW generation of binding tables.

Programming Notes

If the Binding Table Pool Enable is set when resource streamer is disabled, the engine will fetch
binding table entries from the Binding Table Pool Address. In this case, driver must ensure the
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3DSTATE_BINDING_TABLE POOL_ALLOC

pool is populated and the binding table is coherent prior to engine fetching binding table
entries. The format of the binding table must match the same format output by the resource
streamer hardware.

10:7 |Reserved

| Format: MBZ

6:0 |[Surface Object Control State

| Format: MEMORY_OBJECT_CONTROL_STATE

Specifies the memory object control state for this surface.

Programming Notes

Bit 0 is not programmable and is always zero.

3 31:12 | Binding Table Pool Buffer Size

Format: u20

This field specifies the size of the buffer in 4K pages. Any access which straddle or go past the
end of the buffer will return 0.

Value Name Description
[0,1048575]
0 No Valid Data There is no valid data in the buffer
Restriction
Programming size of zero is illegal in the case that the pool is enabled.

11:0 | Reserved

Format: MBZ
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3DSTATE_BLEND_STATE_POINTERS

3DSTATE_BLEND_STATE_POINTERS

Source: RenderCS
Length Bias:
The 3DSTATE_BLEND_STATE_POINTERS command is used to set up the pointers to the color calculator state.
DWord Bit Description
0 31:29 |Command Type
Default Value: 3h GFXPIPE
Format: OpCode
28:27 |Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode
26:24 |3D Command Opcode
Default Value: Oh 3DSTATE_PIPELINED
Format: OpCode
23:16 |3D Command Sub Opcode
Default Value: 24h 3DSTATE_BLEND_STATE_POINTERS
Format: OpCode
15:8 |Reserved
Format: MBZ
7.0 |DWord Length
Default Value: Oh DWORD_COUNT_n
Format: =n
1 31:0 |[Blend State Pointer State Body

Format:

3DSTATE_BLEND_STATE_POINTERS_BODY
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3DSTATE_CC_STATE_POINTERS

3DSTATE_CC_STATE_POINTERS

Source: RenderCS
Length Bias: 2
The 3DSTATE_CC_STATE_POINTERS command is used to set up the pointers to the color calculator state.
DWord Bit Description
0 31:29 |Command Type
Default Value: 3h GFXPIPE
Format: OpCode
28:27 |Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode
26:24 |3D Command Opcode
Default Value: Oh 3DSTATE_PIPELINED
Format: OpCode
23:16 |3D Command Sub Opcode
Default Value: OEh 3DSTATE_CC_STATE_POINTERS
Format: OpCode
15:8 [Reserved
Format: MBZ
7.0 DWord Length
Default Value: 0Oh DWORD_COUNT _n
Format: =n
1 31:0 |CC State Pointers Body
Format: 3DSTATE_CC_STATE_POINTERS_BODY
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3DSTATE_CHROMA_KEY

3DSTATE_CHROMA _KEY

Source: RenderCS
Length Bias: 2

The 3DSTATE_CHROMA _KEY instruction is used to program texture color/chroma-key key values. A table
containing four set of values is supported. The ChromaKey Index sampler state variable is used to select which
table entry is associated with the map. Texture chromakey functions are enabled and controlled via use of the
ChromaKey Enable texture sampler state variable. Texture Color Key (keying on a paletted texture index) is not
supported.

DWord| Bit Description
0 31:29 | Command Type

Default Value: 3h GFXPIPE
Format: Opcode

28:27 | Command SubType
Default Value: 3h GFXPIPE_3D
Format: Opcode

26:24|3D Command Opcode
Default Value: 1h 3DSTATE_NONPIPELINED
Format: Opcode

23:16|3D Command Sub Opcode

Default Value: 04h 3DSTATE_CHROMA _KEY

Format: Opcode

15:8 |Reserved

Format: MBZ
7:0 |DWord Length

Default Value: 2h Excludes DWord (0, 1)

Format: =n

Total Length - 2

1 31:30 | ChromaKey Table Index

Format: uz2

Selects which entry in the ChromaKey table is to be loaded

Value Name

[0,3]

29:0 | Reserved

Format: MBZ

2 31:.0 |ChromaKey Low Value

Doc Ref # IHD-OS-DG1-Vol 2a-2.21 23



intel

3DSTATE_CHROMA _KEY

This field specifies the "low" (minimum) value of the chroma key range. Texel samples are
considered "matching the key" if each component of the texel falls within the (inclusive) chroma
range.See ChromaKey High Value for further format, programming info.

31:0

ChromakKey High Value

This field specifies the "high" (maximum) value of the chroma key range. Texel samples are
considered "matching the key" if each component of the texel falls within the (inclusive) chroma
range.

Programming Notes

ChromaKey values are specified using 8-bit channels. When using surface formats with less
than 8 bits per channel, the device will expand channels by replicating the required number of
MSBs into the LSBs of each channel. Software must account for this conversion when it
programs Chromakey Low/High Values (e.g., by performing the same replication).

For channels that do not exist in the actual surface (e.g., Alpha channel for non-ARGB maps),
software must explicitly program full range high/low values (High=FFh, Low=0h for formats
using unsigned chroma key values, High=7Fh, Low=FFh for formats using sign magnitude
chroma key values) in order to effectively remove the comparison of that field from the
ChromaKey function.

For channels in SNORM format in the surface format, the value in the high/low value for that
channel is interpreted in sign magnitude format. Negative zero value is not supported (use
positive zero instead). For channels with mixed UNORM/SNORM formats (i.e.
R5G5_SNORM_B6_UNORM), the ChromaKey is programmed as if all channels are SNORM.

YUV ChromaKey will use an interpolated chrominance value from the map for comparison to
the chroma key values for those texels without chrominance due to downsampling. The
chrominance value used is the average of values to the left and right of the texel in question.

It is UNDEFINED to program any component of the ChromaKey High Value to be less than the
corresponding component of ChromaKey Low Value.

Format = interpreted according to associated texel format "class":

Only the surface formats listed as supported for chroma key in the surface formats table can be
used with this feature. Use of any other surface format with chroma key enabled is UNDEFINED.

Surface Format 31:24|23:15|16:8|7:0
ARGB and BC (DXT) formats [ A R G B
YCrCb formats A Cr Y Cb
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3DSTATE_CLEAR_PARAMS

Source:

Length Bias:

RenderCS

2

This command defines the depth clear value delivered as a pipelined state command. However, the state
change pipelining isn't completely transparent (see restriction below).

HW will internally manage the draining pipe and flushing of the caches when this command is issued. The
PIPE_CONTROL restrictions are removed.

DWord

Bit

Description

0

31:29

Command Type

Default Value:

3h GFXPIPE

Format:

OpCode

28:27

Command SubType

Default Value:

3h GFXPIPE_3D

Format:

OpCode

26:24

3D Command Opcode

Default Value:

Oh 3DSTATE_PIPELINED

Format:

OpCode

23:16

3D Command Sub Opcode

Default Value:

04h 3DSTATE_CLEAR_PARAMS

Format:

OpCode

15:8

Reserved

Format:

MBZ

7:0

Dword Length

Default Value:

Th Excludes Dword (0,1)

Format:

=N

1.2

63:0

Clear Params State Body

Format:

3DSTATE_CLEAR_PARAMS_BODY
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3DSTATE_CLIP

3DSTATE_CLIP

Source:

Length Bias:

RenderCS

2

Restriction

When executed in POCS command stream, this programs the state for CLR stage of the POCS pipeline

DWord

Bit

Description

0

31:29

Command Type

Default Value:

3h GFXPIPE

Format:

OpCode

28:27

Command SubType

Default Value:

3h GFXPIPE_3D

Format:

OpCode

26:24

3D Command Opcode

Default Value:

Oh 3DSTATE_PIPELINED

Format:

OpCode

23:16

3D Command Sub Opcode

Default Value:

12h 3DSTATE_CLIP

Format:

OpCode

15:8

Reserved

Format:

MBZ

70

DWord Length

Default Value:

02h Excludes DWord (0,1)

Format:

=N

Total Length - 2

1.3

95:0

Clip State Body

Format: 3DSTATE_CLIP_BODY

26
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3DSTATE_CONSTANT_ALL

3DSTATE_CONSTANT ALL

Source: RenderCS, PositionCS
Length Bias: 2

This instruction species pointers and sizes of data to be fetched from memory and loaded as part of the shaders
thread payload.

Programming Notes

The programming of enabled buffers is in ascending order where if buffer zero is programmed it will be the
first pointer programmed and parsed. Any buffers being omitted must not be programmed.

DWord| Bit Description
0 31:29 | Command Type

Default Value: 3h GFXPIPE
Format: OpCode

28:27 | Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode

26:24 | 3D Command Opcode
Default Value: Oh 3DSTATE_PIPELINED
Format: OpCode

23:16|3D Command Sub Opcode
Default Value: 6Dh 3DSTATE_CONSTANT_ALL
Format: OpCode

15 | POSH-Enabled Render State Optimization Enable

This bit allows a state command to participate in the POSH-Enabled Render State Optimization

function. That function skips over selected commands deemed unnecessary due to the

subsequent POSH-Enabled 3DPRIMITIVE command being completely culled by the POSH

pipeline.

Software shall ensure that the following conditions are met as a prerequisite to setting this bit:
1. The state command is only executed by the Render pipeline. (The bit must be cleared if

the state command is executed by the POSH pipeline.)

2. The very next 3DPRIMITIVE command has POSH-Enabled specified.

The state programmed is only used by the very next 3DPRIMITIVE command. l.e.,
following the very next 3DPRIMITIVE command, the relevant state is reprogrammed prior
to a subsequent 3DPRIMITIVE command.

For improved performance, Software should set this bit if these conditions are met, however
Software is not required to do so.

14:13 | Reserved
Format: MBZ
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12:8 | Shader Mask
This bit specifies if the updated pointers are valid for specific shaders.

Value Name
xxxx1b Vertex Shader Update Enable
xxx1xb Hull Shader Update Enable
xx1xxb Domain Shader Update Enable
x1xxxb Geometry Shader Update Enable
Txxxxb Pixel Shader Update Enable
7.0 |DWord Length
Format: =n
n = 2b (where b = # of pointers included)
Value Name
8 DWORD_COUNT_n [Default]
[0,8] 0-4 Pointers
1 31 |Update Mode

If set, pointers that are not valid will retain their value. If clear, then all pointers not valid will be
cleared with zero address and zero size. If pointer is valid, then the value of this field is a don't
care and the value programmed is always loaded.

Value Name
0 Clear pointer and size of non-valid pointers
1 Retain value of non-valid pointers
30:20 | Reserved
Format: MBZ

19:16 | Pointer Buffer Mask
This bit specifies which pointers are valid in this command.

Value Name
xxx1b Buffer 0 Valid
xx1xb Buffer 1 Valid
x1xxb Buffer 2 Valid
Txxxb Buffer 3 Valid
15:7 | Reserved
| Format: MBZ

6:0 [Constant Buffer Object Control State

| Format: | MEMORY_OBJECT_CONTROL_STATE

Specifies the memory object control state for all constant buffers defined in this command.

2.n |255:0 | Constant All Data

| Format: | 3DSTATE_CONSTANT_ALL_DATA[4]
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3DSTATE_CONSTANT_DS

3DSTATE_CONSTANT_DS

Source: RenderCS
Length Bias: 2

This command sets pointers to the push constants for the DS unit. The constant data pointed to by this
command is loaded into the DS unit's push constant buffer (PCB).

Workaround

Workaround :
The driver must ensure The following case does not occur without a flush to the 3D engine:
3DSTATE_CONSTANT_* with buffer 3 read length equal to zero committed followed by a
3DSTATE_CONSTANT_* with buffer O read length not equal to zero committed. Possible ways to avoid this
condition include:

e always force buffer 3 to have a non zero read length

e always force buffer 0 to a zero read length

DWord Bit Description
0 31:29 |Command Type

Default Value: 3h GFXPIPE
Format: OpCode

28:27 |Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode

26:24 |3D Command Opcode
Default Value: Oh 3DSTATE_PIPELINED
Format: OpCode

23:16 |3D Command Sub Opcode
Default Value: 1Ah 3DSTATE_CONSTANT_DS
Format: OpCode

15 |Reserved
| Format: MBZ |

14:8 |Constant Buffer Object Control State
| Format: MEMORY_OBJECT_CONTROL_STATE |

Specifies the memory object control state for all constant buffers defined in this command.

7.0 |DWord Length
Default Value: 9h Excludes DWord (0,1)

Format: =n
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319:0

Constant Body

Format:

| 3DSTATE_CONSTANT (Body)

See the 3DSTATE_CONSTANT(Body) format for the shared portion of the
3DSTATE_CONSTANT command for VS, HS, DS, and GS.

30
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3DSTATE_CONSTANT_GS

3DSTATE_CONSTANT_GS

Source: RenderCS
Length Bias: 2

This command sets pointers to the push constants for the GS unit. The constant data pointed to by this
command will be loaded into the GS unit's push constant buffer (PCB).

Workaround

Workaround :

The driver must ensure The following case does not occur without a flush to the 3D engine:
3DSTATE_CONSTANT_* with buffer 3 read length equal to zero committed followed by a
3DSTATE_CONSTANT_* with buffer 0 read length not equal to zero committed. Possible ways to avoid this
condition include:

e always force buffer 3 to have a non zero read length
e always force buffer 0 to a zero read length

DWord Bit Description
0 31:29 |Command Type

Default Value: 3h GFXPIPE
Format: OpCode

28:27 |Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode

26:24 (3D Command Opcode
Default Value: Oh 3DSTATE_PIPELINED
Format: OpCode

23:16 |3D Command Sub Opcode
Default Value: 16h 3DSTATE_CONSTANT_GS
Format: OpCode

15 Reserved
| Format: MBZ |

14:8 | Constant Buffer Object Control State
| Format: MEMORY_OBJECT_CONTROL_STATE |

Specifies the memory object control state for all constant buffers defined in this command.

7.0 |DWord Length
Default Value: 9h Excludes DWord (0,1)

Format: =n
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3DSTATE_CONSTANT_GS

1..10 319:0 |Constant Body

Format: | 3DSTATE_CONSTANT(Body)
Following table is the shared portion of the 3DSTATE_CONSTANT command for VS, HS, DS,
and GS
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3DSTATE_CONSTANT_HS

3DSTATE_CONSTANT_HS

Source: RenderCS
Length Bias: 2

This command sets pointers to the push constants for the HS unit. The constant data pointed to by this
command is loaded into the HS unit's push constant buffer (PCB).

Workaround

Workaround :
The driver must ensure The following case does not occur without a flush to the 3D engine:
3DSTATE_CONSTANT_* with buffer 3 read length equal to zero committed followed by a
3DSTATE_CONSTANT_* with buffer O read length not equal to zero committed. Possible ways to avoid this
condition include:

e always force buffer 3 to have a non zero read length

e always force buffer 0 to a zero read length

DWord Bit Description
0 31:29 |Command Type

Default Value: 3h GFXPIPE
Format: OpCode

28:27 |Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode

26:24 (3D Command Opcode
Default Value: Oh 3DSTATE_PIPELINED
Format: OpCode

23:16 |3D Command Sub Opcode
Default Value: 19h 3DSTATE_CONSTANT_HS
Format: OpCode

15 Reserved
| Format: MBZ |

14:8 | Constant Buffer Object Control State
| Format: MEMORY_OBJECT_CONTROL_STATE |

Specifies the memory object control state for all constant buffers defined in this command.

7.0 |DWord Length
Default Value: 9h Excludes DWord (0,1)

Format: =n
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3DSTATE_CONSTANT_HS

1..10 319:0 |Constant Body

Format: | 3DSTATE_CONSTANT(Body)
Following table is the shared portion of the 3DSTATE_CONSTANT command for VS, HS, DS,
and GS
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3DSTATE_CONSTANT_PS

3DSTATE_CONSTANT_PS

Source: RenderCS
Length Bias: 2

This command sets pointers to the push constants for the PS unit. The constant data pointed to by this
command is loaded into the PS unit's push constant buffer (PCB).

Programming Notes

A 3DSTATE_GATHER_PS command must be dispatched along with any 3DSTATE_CONSTANT_PS command
when the Gather Pool is enabled within a batch buffer.

The 3DSTATE_CONSTANT_* command is not committed to the shader unit until the corresponding (same
shader) 3DSTATE_BINDING_TABLE_POINTER_* command is parsed. For example, the 3DSTATE_CONSTANT_VS
command will not fetch the constant buffers from memory and make available to the shader until the
3DSTATE_BINDING_TABLE_POINTERS_VS is parsed by the render command streamer. In case of multiple
3DSTATE_CONSTANT_VS programmed prior to 3DSTATE_BINDING_TABLE_POINTER_VS, only the most recently
programmed 3DSTATE_CONSTANT_VS will be committed.

On usage model of enabling legacy mode is when Resource Streamer is not enabled.

Workaround

Workaround :
The driver must ensure The following case does not occur without a flush to the 3D engine:
3DSTATE_CONSTANT_* with buffer 3 read length equal to zero committed followed by a
3DSTATE_CONSTANT_* with buffer O read length not equal to zero committed. Possible ways to avoid this
condition include:

¢ always force buffer 3 to have a non zero read length

e always force buffer 0 to a zero read length

DWord Bit Description
0 31:29 |Command Type

Default Value: 3h GFXPIPE
Format: OpCode

28:27 |Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode

26:24 |3D Command Opcode
Default Value: Oh 3DSTATE_PIPELINED
Format: OpCode

23:16 |3D Command Sub Opcode
Default Value: 17h 3DSTATE_CONSTANT_PS
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| Format: | OpCode |
15 Reserved
| Format: | MBZ |
14:8 | Constant Buffer Object Control State
| Format: MEMORY_OBJECT_CONTROL_STATE |
Specifies the memory object control state for all constant buffers defined in this command.
7.0 |Dword Length
Default Value: 9h Excludes DWord (0,1)
Format: =n
1.10 319:0 |Constant Body

Format: 3DSTATE_CONSTANT(Body)

Following table is the shared portion of the 3DSTATE_CONSTANT command for VS, HS, DS,
and GS

36

Doc Ref # IHD-OS-DG1-Vol 2a-2.21




3DSTATE_CONSTANT_TS_POINTER

intel

3DSTATE_CONSTANT_TS_POINTER

Source: RenderCS
Length Bias: 2

this command is stored in memory, not in push constant buffer (PCB).

This command sets pointers to the Texel Shaders push constants for AMFS unit. The constant data pointed to by

The 3DSTATE_CONSTANT_TS_POINTER command gets committed to the shader on parsing 3DPRIMTIVE
command or on encountering an explicit/implicit flush (Texel Shaders do not use binding table or Resource

Streamer).
DWord Bit Description
0 31:29 |Command Type

Default Value: 3h GFXPIPE
Format: OpCode

28:27 |Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode

26:24 3D Command Opcode
Default Value: Oh 3DSTATE_PIPELINED
Format: OpCode

23:16 |3D Command Sub Opcode
Default Value: 73h 3DSTATE_CONSTANT_TS_POINTER
Format: OpCode

15 [Reserved

Format: MBZ

14:8 |Constant Buffer Object Control State
Format: MEMORY_OBJECT_CONTROL_STATE
Specifies the memory object control state for constant buffers defined in this command.

7.0 |DWord Length
Default Value: Th Excludes DWord (0,1)
Format: =n
n = Total Length -2

1.2 63:0 |Constant TS Pointer State Body

Format: 3DSTATE_CONSTANT_TS_POINTER_BODY
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3DSTATE_CONSTANT_VS

3DSTATE_CONSTANT_VS

Source: RenderCS
Length Bias: 2

This command sets pointers to the push constants for VS unit. The constant data pointed to by this command is
loaded into the VS unit's push constant buffer (PCB).

Programming Notes

When executed in the POCS command stream, this command programs state for the VSR stage of the POCS
pipeline.

Workaround

Workaround :
The driver must ensure The following case does not occur without a flush to the 3D engine:
3DSTATE_CONSTANT_* with buffer 3 read length equal to zero committed followed by a
3DSTATE_CONSTANT_* with buffer 0 read length not equal to zero committed. Possible ways to avoid this
condition include:

e always force buffer 3 to have a non zero read length

e always force buffer 0 to a zero read length

DWord Bit Description
0 31:29 |Command Type
Default Value: 3h GFXPIPE
Format: OpCode
28:27 |Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode
26:24 3D Command Opcode
Default Value: Oh 3DSTATE_PIPELINED
Format: OpCode
23:16 |3D Command Sub Opcode
Default Value: 15h 3DSTATE_CONSTANT_VS
Format: OpCode
15 |Reserved
| Format: MBZ |
14:8 | Constant Buffer Object Control State
| Format: MEMORY_OBJECT_CONTROL_STATE |
Specifies the memory object control state for all constant buffers defined in this command.
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3DSTATE_CONSTANT_VS

7.0 |DWord Length
Default Value: 9h Excludes DWord (0,1)
Format: =n
1.10 319:0 |Constant Body
Format: 3DSTATE_CONSTANT(Body)
Following table is the shared portion of the 3DSTATE_CONSTANT command for VS, HS, DS,
and GS
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3DSTATE_CPS_POINTERS

3DSTATE_CPS_POINTERS
Source: RenderCS
Length Bias: 2
DWord Bit Description
0 31:29 |Command Type

Default Value: 3h GFXPIPE
Format: Opcode

28:27 |Command SubType
Default Value: 3h GFXPIPE_3D
Format: Opcode

26:24  |3D Command Opcode
Default Value: Oh 3DSTATE_PIPELINED
Format: OpCode

23:16 | 3D Command Sub Opcode
Default Value: 22h 3DSTATE_CPS_POINTERS
Format: OpCode

15:0 DWord Length
Default Value: Oh
Format: =n

1 31:0 CPS Pointers State Body
Format: 3DSTATE_CPS_POINTERS_BODY
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3DSTATE_DEPTH_BOUNDS

Source: BSpec
Length Bias: 2
DWord Bit Description
0 31:29 [Command Type
Default Value: 03h GFXPIPE
Format: Opcode

28:27 |[Command SubType
Default Value:

3h GFXPIPE_3D

Format:

Opcode

D Command Opcode

26:24 |3

Default Value: Oh 3DSTATE_PIPELINED

Opcode

Format:

23:16 |3D Command Sub Opcode

71h 3DSTATE_DEPTH_BOUNDS

Default Value:

Opcode

Format:

Depth Bounds Test Enable Modify Disable

15
Format: Disable
When this bit is set, the following fields will be ignored:
e Depth Bounds Test Enable
14 Depth Bounds Test Value Modify Disable
Format: Disable
When this bit is set, the following fields will be ignored:
e Depth Bounds Test Min Value
e Depth Bounds Test Max Value
13:8 |Reserved
Format: MBZ
7:0 DWord Length
Default Value: 02h Excludes DWord (0,1)
Format: =n
Total Length - 2
1.3 95:.0 |Depth Bounds State Body
Format; | 3DSTATE_DEPTH_BOUNDS_BODY
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3DSTATE_DEPTH_BUFFER

3DSTATE_DEPTH_BUFFER

Source: RenderCS
Length Bias: 2

The depth buffer surface state is delivered as a pipelined state packet. However, the state change pipelining
isn't completely transparent (see restriction below).

WM HW will internally manage the draining pipe and flushing of the caches when this command is issued. The
PIPE_CONTROL restrictions are removed.

Programming Notes

Note for validation teams. If the depth surface is backdoor initialized or written to directly by the CPU, the
values placed in the Depth Surface must be within the numeric range of [0.0 ... 1.0] for DirectX and may in the
future include +/- max floating point values; but not +/-Inf, DNORMs or any NaN code.

If the Depth surface is not present, SW must set the Surface Type field to SURFTYPE_NULL

DWord| Bit Description

0 31:29 | Command Type

Default Value: 3h GFXPIPE

Format: OpCode

28:27 | Command SubType

Default Value: 3h GFXPIPE_3D

Format: OpCode

26:24 | 3D Command Opcode

Default Value: Oh 3DSTATE_PIPELINED

Format: OpCode

23:16|3D Command Sub Opcode

Default Value: 5h 3DSTATE_DEPTH_BUFFER

Format: OpCode

15:8 |Reserved

| Format: | MBZ

7:0 |DWord Length

| Format: |

1l
=]

Excludes DWord(0,1)

Value Name

6h Excludes Dword (0,1) [Default]

1 31:29 | Surface Type

Value Name Description

Oh Reserved Reserved
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1h SURFTYPE_2D Defines a 2-dimensional map or array of maps
2h Reserved Reserved

3h SURFTYPE_CUBE Defines a cube map

4h-6h |Reserved

7h SURFTYPE_NULL Defines a null surface

Programming Notes

The Surface Type of the depth buffer must be the same as the Surface Type of the

1. Render target(s) (defined in SURFACE_STATE), unless either the depth buffer or render
targets are SURFTYPE_NULL

2. Stencil buffer (defined in 3DSTATE_STENCIL_BUFFER) unless either the depth buffer or Stencil
buffer surf_type are SURFTYPE_NULL.

If depth is enabled with 1D render target, depth surface type needs to be set to 2D surface type
and height set to 1. For this case only, the Surface Type of the depth buffer can be 2D while the
Surface Type of the render target(s) are 1D, representing an exception to a programming note
above.

28

Depth Write Enable

Format: Enable

This field enables depth writes to the depth buffer surface. Both this field and the Depth Buffer
Write Enable field in DEPTH_STENCIL_STATE must be enabled in order for depth writes to occur.

27

Null Page Coherency Enable

Format: Enable

This field is used for enabling NULL coherency as defined under Tiled Resources.
Value Name

1 Enable

0 Disable [Default]

Programming Notes

SW must enable this bit only if Tiled Resource is enabled

26:24

Surface Format

Specifies the format of the depth buffer.

Value Name

Oh Reserved

1h D32_FLOAT

2h Reserved

3h D24_UNORM_X8_UINT

4h Reserved

5h D16_UNORM
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| 6h-7h | Reserved

23

Corner Texel Mode

| Format: | Enable

This field, when ENABLED, indicates when a surface is using corner texel-mode for depth surface.
This bit changes how the size of each MIP when calculating the offset within a surface.

Value Name Description
Oh Disable [Default] Corner Texel mode is not enabled.
1h Enable Corner Texel Mode is enabled.

Programming Notes

Corner texel for the depth buffer must be the same as the Surface Type of the

1. Render target(s) (defined in SURFACE_STATE), unless either the depth buffer or render
targets are SURFTYPE_NULL

2. Stencil buffer (defined in 3DSTATE_STENCIL_BUFFER) unless either the depth buffer or Stencil
buffer surf_type are SURFTYPE_NULL

22

Hierarchical Depth Buffer Enable

Format: Enable

If enabled, indicates that a hierarchical depth buffer is defined.

Programming Notes

If this field is enabled, the Software Tiled Rendering Mode must be NORMAL. This field must be
disabled if Early Depth Test Enable is disabled OR if depth buffer surface type is NULL. This field
must be disabled if surface type field is SURFTYPE_1D

21

Depth Buffer Compression Enable

Format: Enable

if enabled, indicates that Depth Buffer Compression is Enabled

When this field is enabled, Depth Buffer must be initialized via Depth Clear (HZ_OP) when HiZ is
enabled. If HiZ is disabled, Depth Buffer must be initialized via full screen primitive with Depth
Write enabled and Depth Test Disabled.

Programming Notes

SW must set this bit if the Depth Control surface enable is also set. The depth surface control
enable is in Bit[19] of this DWORD.

20

Reserved

Format: MBZ

19

Control Surface Enable

If set to 1, it indicates if the common control surface is present. The read and write transaction
opcodes sent by RCZto the fabric are different depending on the control surface. If the control
surface is not present, the reads and writes are in legacy mode. If the control surface is present,
the reads and write opcodes will be either UNCOMPRESSED_TYP for uncompressible transactions
(resolves) or COMPRESSED_TYP for compressible transactions.

Programming Notes

44
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3DSTATE_DEPTH_BUFFER

|SW must set this bit to "1", if the common control surface is present in the system.

18 |[Reserved
| Format: | MBZ |
17:0 | Surface Pitch

| Format: | U18-1

For TileYF and TileYS surfaces, the range is dependent on the Cu parameter (refer to Memory
Data Formats section for the definition of the Cu parameter depending on the case). The range in
bytes is [2-1,262143] -> [(2°¥)B,256KB] = [1 tile, 256KB/(2%) tiles]

Value Name Description

[7Fh,3FFFFh] corresponding to [128B, 256KB] also restricted to a multiple of 128B

Programming Notes

The minimum pitch should be calculated based on Cu, Cv, WL

The Cu, Cv are the tile constants and W.is the aligned width adjusted for MSAA.

Refer to "2D Surfaces" to get the Cu, Cv, Wivalues and Calculations.

Then use this for pitch formula :

Minimum_pitch =(ceiling(Wo* pixel_size) / (1 « Cu)) *(1 « Cu)) 1, //Whis the aligned width for the
largest LOD (i.e LOD 0)

(1 « Cu) = tile width in bytes

(1 « Cv) = tile height in lines

2.3 | 63:0 |Surface Base Address
Format: VIRTUAL_ADDR][63:0]
Programming Notes

This field specifies address of the buffer in mapped Graphics Memory. The Depth Buffer can
only be mapped to Main Memory (uncached). If the surface is tiled, the base address must
conform to the Per-Surface Tiling Alignment. If the buffer is linear, the surface must be 64-byte
aligned.

If the buffer is linear, the surface must be 64-byte aligned.

4 31 |Reserved
| Format: | MBZ |
30:17

Height
Format: | U14-1

This field specifies the height of the surface. If the surface is MIP-mapped, this field contains the
height of the base MIP level.

Value | Name Description Exists If

[0,16383] | Legal Height of surface - | (Structure[RENDER_SURFACE_STATE][Surface
Range |1 (y/vdimension) |Type]=='SURFTYPE_2D)

[0,16383] | Legal y/v dimension (Structure[RENDER_SURFACE_STATE][Surface
Range Type]l=='SURFTYPE_CUBE')

Doc Ref # IHD-OS-DG1-Vol 2a-2.21 45




intel

3DSTATE_DEPTH_BUFFER

Programming Notes

The Height of the depth buffer must be the same as the Height of the

1. render target(s) (defined in SURFACE_STATE), unless Surface Type is SURFTYPE_2D with
Depth = 0 (non-array) and LOD = 0 (non-mip mapped) or if SURFACE_STATE_SURFTYPE is
NULL.

2.Stencil buffer (defined in 3DSTATE_STENCIL_BUFFER) unless Stencil buffer surf_type is
SURFTYPE_NULL

16 |[Reserved

|Format: |MBZ
15 [Reserved

|Format: |MBZ
14:1 | Width

Format: | U14-1

This field specifies the width of the surface. If the surface is MIP-mapped, this field specifies the
width of the base MIP level. The width is specified in units of pixels.

Value | Name Description Exists If

[0,16383] | Legal Width of surface - 1 | (Structure[RENDER_SURFACE_STATE][Surface
Range [ (x/u dimension) Type]=='SURFTYPE_2D')

[0,16383] | Legal Width of surface - 1 | (Structure[RENDER_SURFACE_STATE][Surface
Range [ (x/u dimension) Type]=="'SURFTYPE_CUBE')

Programming Notes

The Width specified by this field must be less than or equal to the surface pitch (specified in
bytes via the Surface Pitch field). For cube maps, Width must be set equal to Height.

The Width of the depth buffer must be the same as the

1. Width of the render target(s) (defined in SURFACE_STATE), unless Surface Type is
SURFTYPE_1D or SURFTYPE_2D with Depth = 0 (non-array) and LOD = 0 (non-mip mapped) or
if SURFACE_STATE_SURFTYPE is NULL.

2.Stencil buffer (defined in 3DSTATE_STENCIL_BUFFER) unless Stencil buffer surf_type is
SURFTYPE_NULL

0 |Reserved
|Format: |MBZ
31 [Reserved
|Format: |MBZ
30:20 | Depth
| Format: | Uu11-1

This field specifies the total number of levels for a volume texture or the number of array
elements allowed to be accessed starting at the Minimum Array Element for arrayed surfaces. If
the volume texture is MIP-mapped, this field specifies the depth of the base MIP level.

| Value | Name | Description Exists If
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3DSTATE_DEPTH_BUFFER

[0,2047] | Legal Number of array (Structure[RENDER_SURFACE_STATE][Surface
Range [elements - 1 Type]=="'SURFTYPE_2D")

[0,0] Legal Must be zero (Structure[RENDER_SURFACE_STATE][Surface
Range Type]=="SURFTYPE_CUBE')

Programming Notes

The Depth of the depth buffer must be the same as

1. The Depth of the render target(s) (defined in SURFACE_STATE).

2.Stencil buffer (defined in 3DSTATE_STENCIL_BUFFER) unless Stencil buffer surf_type is
SURFTYPE_NULL

19

Reserved

| Format: | MBZ

18:8

Minimum Array Element

| Format: | U1

For 2D Surfaces: This field indicates the minimum array element that can be accessed as part of
this surface. The delivered array index is added to this field before being used to address the
surface. For Other Surfaces This field is ignored

Value Name Exists If

[0,2047] | SURFTYPE_2D | (Structure[RENDER_SURFACE_STATE][Surface
Type]=='SURFTYPE_1D'|Structure[RENDER_SURFACE_STATE][Surface
Type]=='SURFTYPE_2D")

Programming Notes

Minimum array element of the depth buffer must be the same as the Surface Type of the

1. Render target(s) (defined in SURFACE_STATE), unless either the depth buffer or render
targets are SURFTYPE_NULL

2. Stencil buffer (defined in 3DSTATE_STENCIL_BUFFER) unless either the depth buffer or Stencil
buffer surf_type are SURFTYPE_NULL

7 |Reserved
| Format: MBZ |
6:0 |Depth Buffer Object Control State
| Format: MEMORY_OBJECT_CONTROL_STATE |
Specifies the memory object control state for the depth buffer.
6 31:30| Tiled Mode

For Depth Buffer Surfaces: This field specifies the tiled mode. For other surfaces: This field is
ignored.

Value Name Description
Oh NONE No tiled modes (TileYf, TileYs). Use Standard TileY
1h TILEYF 4KB tiled mode
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2h TILEYS 64KB tiled mode

3h Reserved

Programming Notes

If Tile Mode is not set to TILEMODE_YMAIJOR, this field must be set to TRMODE_NONE.

29:26

Mip Tail Start LOD

Format: U4

For Sampling Engine, Render Target, and Typed Surfaces: This field indicates which LOD is
the first one in the MIP tail if Tiled Mode is not TRMODE_NONE. The MIP tail has a different
layout than the rest of the surface. Refer to the Memory Data Formats section for more details.
For other surfaces: This field is ignored.

Programming Notes

This field must be zero if the Surface Format is MONOS.
This field is ignored if Tiled Mode is TRMODE_NONE unless Surface Type is SURFTYPE_1D.

If Tiled Mode is not TRMODE_NONE, this field must be set to ensure that mips within the mip
tail do not overlap given the storage algorithms given in the Memory Data Formats section. The
following table indicates the maximum size of the mip that is set to be the Mip Tail Start LOD
for various cases:
Tiling Slot Size| 8-bit 16-bit | 32-bit
Mode in Bytes Size Size Size
2D TlleYs 1x| 32KB |(128, 256) (128, 128)| (64, 128)

2D TileYf1x| 2KB | (32,64) | (32,32) | (16, 32)

25:6 |Reserved
| Format: | MBZ
5.0 |Reserved
| Format: | MBZ
31:21 | Render Target View Extent
| Format: | U11-1
Value | Name Description Exists If
[0,2047] | Legal Number of array | (Structure[RENDER_SURFACE_STATE][Surface
Range [elements- 1 Type]=="SURFTYPE_2D")
[0,0] Legal Must be zero (Structure[RENDER_SURFACE_STATE][Surface
Range Type]=="'SURFTYPE_CUBE')

Programming Notes

Render target View Extent of the depth buffer must be the same as the Surface Type of the

1. Render target(s) (defined in SURFACE_STATE), unless either the depth buffer or render
targets are SURFTYPE_NULL

2. Stencil buffer (defined in 3DSTATE_STENCIL_BUFFER) unless either the depth buffer or Stencil
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| buffer surf type are SURFTYPE_NULL

20 |Reserved

| Format: | MBZ

19:16 | Surf LOD

Value Name

[0-14]

Programming Notes

Surf LOD of the depth buffer must be the same as the Surface Type of the

1. Render target(s) (defined in SURFACE_STATE), unless either the depth buffer or render
targets are SURFTYPE_NULL

2. Stencil buffer (defined in 3DSTATE_STENCIL_BUFFER) unless either the depth buffer or Stencil
buffer surf_type are SURFTYPE_NULL

15 [Reserved

| Format: MBZ

14:0 | Surface QPitch
| Format: U17[16:2]

Format: QPitch[16:2]
The interpretation of this field is dependent on Surface Type as follows:

e SURFTYPE_2D/CUBE: distance in rows between array slices.

Other surface types: field is ignored

Value Name Description
[Th,7FFFh] in multiples of 4 (low 2 bits missing)

Programming Notes

For 2D Surfaces: This field must be set to the same value as the Depth field. For Other Surfaces,
This field is ignored.

Refer to Alignment Unit Size for alignment sizes based on MSAA and Depth-format.

Software must ensure that this field is set to a value sufficiently large that array slices in the
surface do not overlap. Refer to the Memory Data Formats section for information on how
surfaces are stored.

TYS/TYF QPitch is valid only for 2D array surfaces and represents the tile-padded total number
of texels(lines) in a single array slice.

Height of each LOD:

HL = AlignToTileHeight( MSAA_height_factor * (height»L) > 0?height»L : 1), where
AlignToTileHeight(x) is (ceiling((x) / (1 « Cv)) *(1 « Cv))

Height of all LODs is a sum:

H = HO+H1+..Hn,

N is number of mip levels.
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If surface has MIP tail, equation stops at Hn where n=MipTailStartLOD. MipTail is single tile.
QPitch is multiple of tile height (1 « Cv) and should be equal or greater H computed above.
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3DSTATE_DRAWING_RECTANGLE

Source: RenderCS
Length Bias: 2

The 3DSTATE_DRAWING_RECTANGLE command is used to set the 3D drawing rectangle and related state.

Restriction

When executed in POCS command stream, this programs the drawing rectangle for the SFR stage of the POCS
pipeline.

DWord| Bit Description
0 31:29 | Command Type

Default Value: 3h GFXPIPE
Format: OpCode

28:27 | Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode

26:24 | 3D Command Opcode
Default Value: 1h 3DSTATE_NONPIPELINED
Format: OpCode

23:16|3D Command Sub Opcode
Default Value: 00h 3DSTATE_DRAWING_RECTANGLE
Format: OpCode

15:14 | Core Mode Select
Format: u2

Specifies which core this command will be considered valid and update based on the state in
this command.

Value Name Description
Oh Legacy Both cores are enabled and will update the state.
Th Core 0 Enabled State will be updated in Core 0 only
2h Core 1 Enabled State will be updated in Core 1 only
3h Reserved
13:8 | Reserved
Format: MBZ
7:0 |DWord Length
Default Value: 2h Excludes DWord (0, 1)
Format: =n

1 31:16 | Clipped Drawing Rectangle Y Min
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| Format: | u16

Specifies Ymin value of (inclusive) intersection of Drawing rectangle with the Color (Destination)
Buffer, used for clipping. Pixels with Y coordinates less than Ymin will be clipped out.

Value Name

[0,16383] Device ignores bits 31:30

Programming Notes

This value can be larger than Clipped Drawing Rectangle Y Max. If Ymin>Ymayx, the clipped
drawing rectangle is null, all polygons are discarded. If Ymin==Ymayx, the clipped drawing
rectangle is 1 pixel wide in the Y direction.

15:0

Clipped Drawing Rectangle X Min

|Format: ui1é

Specifies Xmin value of (inclusive) intersection of Drawing rectangle with the Color (Destination)
Buffer, used for clipping. Pixels with X coordinates less than Xmin will be clipped out.

Value Name

[0,16383] Device ignores bits 15:14

Programming Notes

This value can be larger than Clipped Drawing Rectangle X Max. If Xmin>Xmax, the clipped
drawing rectangle is null, all polygons are discarded. If Xmin==Xmax, the clipped drawing
rectangle is 1 pixel wide in the X direction.

31:16

Clipped Drawing Rectangle Y Max

Format: ui1é6

Specifies Ymax value of (inclusive) intersection of Drawing rectangle with the Color (Destination)
Buffer, used for clipping. Pixels with coordinates greater than Ymax will be clipped out.

Value Name

[0,16383] Device ignores bits 31:30

Programming Notes

This value can be less than Clipped Drawing Rectangle Y Min. If Ymax<Ymin, the clipped
drawing rectangle is null, all polygons are discarded. If Ymin==Ymayx, the clipped drawing
rectangle is 1 pixel wide in the Y direction.

15:0

Clipped Drawing Rectangle X Max

|Format: u16

Specifies Xmax value of (inclusive) intersection of Drawing rectangle with the Color (Destination)
Buffer, used for clipping. Pixels with coordinates greater than Xmax will be clipped out.

Value Name

[0,16383] Device ignores bits 15:14

Programming Notes
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This value can be less than Clipped Drawing Rectangle X Min. If Xmax<Xmin, the clipped
drawing rectangle is null, all polygons are discarded.If Xmin==Xmax, the clipped drawing
rectangle is 1 pixel wide in the X direction.

3 31:16 | Drawing Rectangle Origin Y

Format: S15

Range: [-16384,16383] (Bit 31 should be a sign extension)

Specifies Y origin of Drawing Rectangle (in whole pixels) relative to origin of the Color Buffer,
used to map incoming (Draw Rectangle-relative) vertex positions to the Color Buffer space.

15:0 | Drawing Rectangle Origin X

Format: S15

Range: [-16384,16383] (Bit 15 should be a sign extension)

Specifies X origin of Drawing Rectangle (in whole pixels) relative to origin of the Color Buffer,
used to map incoming (Draw Rectangle-relative) vertex positions to the Color Buffer space.
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3DSTATE DS
3DSTATE DS
Source: RenderCS
Length Bias: 2
The state used by DS is defined with this inline state packet
DWord Bit Description
0 31:29 Command Type
Default Value: 3h GFXPIPE
Format: OpCode
28:27 Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode
26:24 3D Command Opcode
Default Value: Oh 3DSTATE_PIPELINED
Format: OpCode
23:16 3D Command Sub Opcode
Default Value: 1Dh 3DSTATE_DS
Format: OpCode
15:8 Reserved
Format: MBZ
7.0 DWord Length
Default Value: 9h Excludes DWord (0,1)
Format: =n
1..10 319:.0 DS State Body

Format: 3DSTATE_DS_BODY
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3DSTATE_GS
Source: RenderCS
Length Bias: 2
Controls the GS stage hardware.
DWord Bit Description
0 31:29 Command Type
Default Value: 3h GFXPIPE
Format: OpCode
28:27 Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode
26:24 3D Command Opcode
Default Value: Oh 3DSTATE_PIPELINED
Format: OpCode
23:16 3D Command Sub Opcode
Default Value: 11h 3DSTATE_GS
Format: OpCode
15:8 Reserved
Format: MBZ
7:0 DWord Length
Default Value: 8h Excludes DWord (0,1)
Format: =n
1.9 287:0 GS State Body
Format: 3DSTATE_GS_BODY
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3DSTATE_HIER DEPTH_BUFFER

RenderCS
Length Bias: 2

Source:

This command sets the surface state of the hierarchical depth buffer, delivered as a pipelined state command.
However, the state change pipelining isn't completely transparent (see restriction below).

PIPE_CONTROL restrictions are removed.

WM HW will internally manage the draining pipe and flushing of the caches when this command is issued. The

DWord Bit

Description

0 31:29 |Command Type

Default Value:

3h GFXPIPE

Format:

OpCode

28:27 |Command SubType

Default Value:

3h GFXPIPE_3D

Format:

OpCode

26:24 |3D Command Opcode

Default Value:

Oh 3DSTATE_PIPELINED

Format:

OpCode

23:16 |3D Command Sub Opcode

Default Value:

07h 3DSTATE_HIER_DEPTH_BUFFER

Format:

OpCode

15:8 Reserved

Format:

MBZ

7.0 Dword Length

Default Value:

3h Excludes Dword (0,1)

Format:

=N

1.4 127:0 |Hier Depth Buffer State Body

Format:

3DSTATE_HIER_DEPTH_BUFFER_BODY
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3DSTATE_HS
3DSTATE_HS
Source: RenderCS
Length Bias: 2
Controls the HS stage hardware.
DWord Bit Description
0 31:29 Command Type
Default Value: 3h GFXPIPE
Format: OpCode
28:27 Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode
26:24 3D Command Opcode
Default Value: Oh 3DSTATE_PIPELINED
Format: OpCode
23:16 3D Command Sub Opcode
Default Value: 1Bh 3DSTATE_HS
Format: OpCode
15:8 Reserved
Format: MBZ
7:0 DWord Length
Default Value: 7 Excludes DWord (0,1)
Format: =n
1.8 255:0 HS State Body
Format: 3DSTATE_HS_BODY
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3DSTATE_INDEX_BUFFER

RenderCS
2

Source:

Length Bias:

This command is used to specify the current IB state used by the VF function. At most one IB is defined and
active at any given time. NOTES: The IB must be specified before any RANDOM 3D_PRIMITIVE commands are
issued It is possible to have vertex elements source completely from generated ID values and therefore not
require any Index Buffer accesses. In this case, VF function will simply ignore the Index Buffer state.

Programming Notes

When executed in the POCS command stream, this command programs state for the VFR stage of the POCS

pipeline.
DWord Bit Description
0 31:29 [Command Type

Default Value: 3h GFXPIPE
Format: OpCode

28:27 [Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode

26:24  |3D Command Opcode
Default Value: Oh 3DSTATE_PIPELINED
Format: OpCode

23:16 3D Command Sub Opcode
Default Value: 0Ah 3DSTATE_INDEX_BUFFER
Format: OpCode

15 Reserved
| Format: | MBZ
14:8 Reserved
| Format: | MBZ

7:0 DWord Length
Default Value: 3h Excludes DWord (0,1)
Format: =n

1.4 127:0 |Index Buffer State Body
Format: 3DSTATE_INDEX _BUFFER_BODY
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3DSTATE_LINE_STIPPLE

Source: RenderCS
Length Bias: 2

The 3DSTATE_LINE_STIPPLE command is used to specify state variables used in the Line Stipple function.

Workaround
Workaround: This command must be followed by a PIPE_CONTROL with CS Stall bit set.,

DWord| Bit Description
0 31:29 | Command Type

Default Value: 3h GFXPIPE
Format: OpCode

28:27 | Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode

26:24 | 3D Command Opcode
Default Value: Th 3DSTATE_NONPIPELINED
Format: OpCode

23:16|3D Command Sub Opcode
Default Value: 08h 3DSTATE_LINE_STIPPLE
Format: OpCode

15:8 | Reserved
Format: MBZ

7:0 |Dword Length
Default Value: 1h Excludes Dword (0,1)
Format: =n

1 31 |Modify Enable (Current Repeat Counter, Current Stipple Index)

Format: | Enable

Modify enable for Current Repeat Counter and Current Stipple Index fields.

Programming Notes

It is provided only for HW-generated commands as part of context save/restore.

SW must initialize the current repeat counter, current stipple count fields if it sets this bit to
enable.

SW must set this bit to reset the stipple count.

30 |Reserved
Format: MBZ

29:21 | Current Repeat Counter
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| Format: | U9

This field sets the HW-internal repeat counter state.
SW must initilize it to 1 if the modify enable is set.

20 |Reserved
|Format: |MBZ
19:16 | Current Stipple Index

| Format: | U4

This field sets the HW-internal stipple pattern index.
SW must initialize it to 0 if the modify enable is set.

15:0

Line Stipple Pattern

| Format: | Enable[16]

Specifies a pattern used to mask out bit specific pixels while rendering lines.

31:15

Line Stipple Inverse Repeat Count

| Format: u1.16

Range: [0.00390625, 1.0]

Specifies the inverse (truncated) of the repeat count for the line stipple function.

14:9

Reserved

| Format: | MBZ

8:0

Line Stipple Repeat Count

| Format: | U9

Specifies the repeat count for the line stipple function.

Value Name

[1, 256]
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3DSTATE_MULTISAMPLE

Source: RenderCS
Length Bias: 2

The 3DSTATE_MULTISAMPLE command is used to specify multisample state associated with the current render
target/depth buffer/stencil buffer.

Programming Notes

It is illegal to render to surfaces with multiple different values of the state fields in this command.

Restriction : When executed in the POCS command stream, this command programs the multisample state for
the Raster stage of the POCS pipeline

DWord Bit Description
0 31:29 |Command Type

Default Value: 3h GFXPIPE
Format: OpCode

28:27 |Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode

26:24 3D Command Opcode
Default Value: Oh 3DSTATE_PIPELINED
Format: OpCode

23:16  |3D Command Sub Opcode
Default Value: O0Dh 3DSTATE_MULTISAMPLE
Format: OpCode

15:8 Reserved
Format: MBZ

7:0 DWord Length
Default Value: Oh Excludes DWord (0,1)
Format: =n
1 31:0 Multisample State Body

Format: | 3DSTATE_MULTISAMPLE_BODY
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3DSTATE_POLY_STIPPLE OFFSET

Source: RenderCS
Length Bias: 2

The 3DSTATE_POLY_STIPPLE_OFFSET command is used to specify the origin of the repeated screen-space
Polygon Stipple Pattern as an X, Y offset from the Color Buffer origin.

Workaround

Workaround : This command must be followed by a PIPE_CONTROL with CS Stall bit set.,

DWord Bit Description

0 31:29 |Command Type

Default Value: 3h GFXPIPE

Format: OpCode

28:27 |Command SubType

Default Value: 3h GFXPIPE_3D

Format: OpCode

26:24 |3D Command Opcode

Default Value: Th 3DSTATE_NONPIPELINED

Format: OpCode

23:16 |3D Command Sub Opcode

Default Value: 06h 3DSTATE_POLY_STIPPLE_OFFSET

Format: OpCode

15:8 Reserved

Format: MBZ

7:0 Dword Length

Default Value: 0Oh Excludes Dword (0,1)

Format: =n

1 31:13 |Reserved

| Format: | MBZ

12:8 | Polygon Stipple X Offset

| Format: | U5

Specifies a 5 bit x address offset in the poly stipple pattern

Value Name

[0,31]

7:5 Reserved

Format: MBZ

4.0 Polygon Stipple Y Offset
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Format: | U5

Specifies a 5 bit y address offset in the poly stipple pattern

Value Name

[0,31]
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3DSTATE_POLY_STIPPLE PATTERN

Source: RenderCS
Length Bias: 2

The 3DSTATE_POLY_STIPPLE_PATTERN command is used to specify the 32x32 Polygon Stipple Pattern used in
the Polygon Stipple function of the WM unit.

DWord Bit Description

0 31:29 |Command Type

Default Value: 3h GFXPIPE

Format: OpCode

28:27 |Command SubType

Default Value: 3h GFXPIPE_3D

Format: OpCode

26:24 |3D Command Opcode

Default Value: 1h 3DSTATE_NONPIPELINED

Format: OpCode

23:16 |3D Command Sub Opcode

Default Value: 07h 3DSTATE_POLY_STIPPLE_PATTERN

Format: OpCode

15:8 |Reserved

Format: MBZ

7.0 |Dword Length

Default Value: 1Fh Excludes Dword (0,1)

Format: =n

1.32 1023:0 | Pattern Row

Format: U32[32]
Specifies a pattern used by Polygon Stipple to mask out specific pixels of every 32x32 area
rendered.
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3DSTATE_PRIMITIVE_REPLICATION

Source:

Length Bias:

RenderCS, PositionCS

2

DWord

Bit

Description

0

31:29

Command Type

Default Value:

3h GFXPIPE

Format:

OpCode

28:27

Command SubType

Default Value:

3h GFXPIPE_3D

Format:

OpCode

26:24

3D Command Opcode

Default Value:

Oh 3DSTATE_PIPELINED

Format:

OpCode

23:16

3D Command Sub Opcode

Default Value:

6Ch 3DSTATE_PRIMITIVE_REPLICATION

Format:

OpCode

15:11

Reserved

| Format:

| M8z

10:8

Reserved

| Format:

| M8z

7:0

DWord Length

Default Value:

4h Excludes DWord (0,1)

Format:

=N

1.5

159:0

Primitive Replication State Body

Format:

3DSTATE_PRIMITIVE_REPLICATION_BODY
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3DSTATE_PS BLEND
Source: RenderCS
Length Bias: 2
DWord Bit Description
0 31:29 Command Type

Default Value: 3h GFXPIPE
Format: OpCode

28:27 Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode

26:24 3D Command Opcode
Default Value: Oh 3DSTATE_PIPELINED
Format: OpCode

23:16 3D Command Sub Opcode
Default Value: 4Dh 3DSTATE_PS_BLEND
Format: OpCode

15:8 Reserved
Format: MBZ

7:0 DWord Length
Default Value: Oh Excludes DWord (0,1)
Format: =n
Total Length - 2

1 31:0 PS Blend State Body
Format: 3DSTATE_PS_BLEND_BODY
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3DSTATE_PS_EXTRA

Source: RenderCS
Length Bias: 2
DWord Bit Description
0 31:29 |Command Type
Default Value: 3h GFXPIPE
Format: OpCode
28:27 |Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode
26:24 | 3D Command Opcode
Default Value: Oh 3DSTATE_PIPELINED
Format: OpCode
23:16 |3D Command Sub Opcode
Default Value: 4fh 3DSTATE_PS_EXTRA
Format: OpCode

15 POSH-Enabled Render State Optimization Enable 1

14:8 Reserved

Format: MBZ

7.0 DWord Length

Default Value: 0h Excludes DWord (0,1)

Format: =n

Total Length - 2

1 31:0 |PS Extra State Body

Format: 3DSTATE_PS_EXTRA_BODY
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3DSTATE_PS
Source: RenderCS
Length Bias: 2
DWord Bit Description
0 31:29 Command Type
Default Value: 3h GFXPIPE
Format: OpCode
28:27 Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode
26:24 3D Command Opcode
Default Value: Oh 3DSTATE_PIPELINED
Format: OpCode
23:16 3D Command Sub Opcode
Default Value: 20h 3DSTATE_PS
Format: OpCode
15 Reserved
| Format: | MBZ
14:8 Reserved
| Format: | MBZ
7:0 DWord Length
Default Value: 0Ah Excludes DWord (0,1)
Format: =n
1.11 3510 PS State Body
Format: 3DSTATE_PS_BODY
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3DSTATE_PTBR_FREE_LIST_BASE_ADDRESS

Source: PositionCS
Length Bias: 2

The 3DSTATE_PTBR_FREE_LIST_BASE_ADDRESS command programmed specifies a 4KB aligned base address to
128KB (2'¢* 2B) of contiguous memory surface called Free-List memory. This command must be programmed
only for POSH pipe and must not be programmed for render pipe. This command is context specific and must be
programmed for each of the POSH enabled context. This command gets context save/restored as part of the
POSH context.

POSH pipe uses Free-List memory to track the free pages (pageoffsets from PTBR Page Pool Base Address are
stored) available for recording visibility data. Pages get consumed form the Free-List as and when the visibility
data is recorded by POSH pipe and pages get added to the Free-List when freed up by the render engine on
rendering.

Programming Notes

The Free List Base Address must be set to a valid page if any batch buffer is enabled for the POSH pipe.

DWord Bit Description
0 31:29 |Command Type

Default Value: 3h GFXPIPE
Format: OpCode

28:27 |Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode

26:24 | 3D Command Opcode
Default Value: Th 3DSTATE_NONPIPELINED
Format: OpCode

23:16 |3D Command Sub Opcode
Default Value: 24h 3DSTATE_PTBR_FREE_LIST_BASE_ADDRESS
Format: OpCode

15:8 |Reserved
Format: MBZ

7.0 |DWord Length
Default Value: 01h Excludes DWord (1,2)
Format: =n

1.2 63:12 |Free List Base Address
Format: VIRTUAL_ADDR[63:12]
The Free List Base Address specifies a 4KB aligned base address for a Free-List memory.
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11:7 |Reserved

| Format: | MBZ

6:0 |Free List Memory Object Control State

| Format: MEMORY_OBJECT_CONTROL_STATE

Specifies the MOCS state for Free-List memory accesses using
PTBR_FREE_LIST_BASE_ADDRESS.
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3DSTATE_PTBR_MARKER

Source: RenderCS
Length Bias: 2

Programming Notes

must have a corresponding End of Tile marker programmed.

Start of Tile and End of Tile must not be set in the same command. Every Start of Tile marker programmed

DWord Bit Description
0 31:29 |Command Type
Default Value: 3h GFXPIPE
Format: OpCode

28:27 |Command SubType

Default Value:

3h GFXPIPE_3D

Format:

OpCode

26:24 |3D Command Opcode

Default Value:

Oh 3DSTATE_PIPELINED

Format:

OpCode

23:16  |3D Command Sub Opcode

Default Value: 6Ah 3DSTATE_PTBR_MARKER

Format: OpCode

15:8 Reserved

| Format: | MBZ
7:0 DWord Length
| Format: | =n
1 31:0 PTBR Marker State Body
| Format: 3DSTATE_PTBR_MARKER_BODY
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3DSTATE_PTBR_PAGE_POOL_BASE_ADDRESS

Source: PositionCS
Length Bias: 2

The 3DSTATE_PTBR_PAGE_POOL_BASE_ADDRESS command specifies base address of the PTBR page pool
allocated to HW for recording visibility data in POSH Tile Based Rendering Mode (PTBR). The size of the PTBR
Page Pool Size is programmed through the MMIO register PTBR_PAGE_POOL_SIZE_REGISTER following this
command. SW must always set Page Pool Restart to enabled when programming this command.

This command must be programmed only for POSH pipe and must not be programmed for render pipe. This
command is context specific and must be programmed for each of the POSH enabled context. This command
gets context save/restored as part of the POSH context. HW context save/restores
3DSTATE_PTBR_PAGE_POOL_BASE_ADDRESS command with Page Pool Restart set to disabled.

Programming Notes

The Page Pool Base Address must be set to a valid page if any batch buffer is enabled for the POSH pipe.

DWord | Bit Description

0 31:29 | Command Type

Default Value: 3h GFXPIPE

Format: OpCode

28:27 | Command SubType

Default Value: 3h GFXPIPE_3D

Format: OpCode

26:24 | 3D Command Opcode

Default Value: Th 3DSTATE_NONPIPELINED

Format: OpCode

23:16 | 3D Command Sub Opcode

Default Value: 21h 3DSTATE_PTBR_PAGE_POOL_BASE_ADDRESS

Format: OpCode

15:8 [Reserved

Format: MBZ

7.0 |DWord Length

Default Value: 01h Excludes DWord (1,2)

Format: =n

1.2 |63:12 |Page Pool Base Address
’F_ogrmat: VIRTUAL_ADDR[63:12]

Page Pool Base Address specifies the 4KB aligned base address of the contiguous graphics
memory allocated to HW for recording visibility data in POSH Tile Based Rendering Mode
(PTBR).
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11 |Page Pool Restart

'F_ormat: | Enable

e SW must always set Page Pool Restart to enabled on programming
3DSTATE_PTBR_PAGE_POOL_ADDRESS command.

e SW must ensure both POSH and Render pipe are flushed and synchronized prior to
programing 3DSTATE_PTBR_PAGE_POOL_BASE_ADDRESS command, this ensures
there aren't any pages in use on the render side from the old PTBR page pool when this
command is parsed by HW.

10:7 |Reserved

| Format: MBZ

6:0 [Page Pool Memory Object Control State

| Format: MEMORY_OBJECT_CONTROL_STATE

Specifies the MOCS state for PTBR Page Pool memory accesses using Page Pool Base Address.

3 31:16 | Reserved

| Format: | MBZ

15:0 [Reserved

| Format: | MBZ
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3DSTATE_PTBR_RENDER LIST BASE_ADDRESS

Source: PositionCS
Length Bias: 2

The 3DSTATE_PTBR_RENDER_LIST_BASE_ADDRESS command specifies a 4KB aligned base address for storing
Render-Lists in PTBR mode. Render-List is an array consisting of starting page offset's corresponding to each of
the tiles visibility data. Starting page offsets stored are offsets relative to Page Pool Base Address. The number of
entries (array size) in a Render-List is equivalent to the number of tiles in a Tile Pass. Each Tile Pass has a
corresponding Render-List populated by POSH pipe and each entry from the Render-List is read by Render Pipe
when the corresponding tile is rendered.

Programming Notes

Both POSH pipe and Render pipe use the Render List Base Address programmed in POSH pipe, SW must
ensure both POSH and Render pipe are flushed and synchronized prior to programing this command.

This command must be programmed only for POSH pipe and must not be programmed for render pipe. This
command is context specific and must be programmed for each of the POSH enabled context. This command
gets context save/restored as part of the POSH context.

The Render List Base Address must be set to a valid page if any batch buffer is enabled for the POSH pipe.

DWord Bit Description

0 31:29 [Command Type

Default Value: 3h GFXPIPE

Format: OpCode

28:27 |Command SubType

Default Value: 3h GFXPIPE_3D

Format: OpCode

26:24 | 3D Command Opcode

Default Value: Th 3DSTATE_NONPIPELINED

Format: OpCode

23:16 (3D Command Sub Opcode

Default Value: 23h 3DSTATE_PTBR_RENDER_LIST_BASE_ADDRESS

Format: OpCode

15:8 |Reserved
Format: MBZ

7.0 |DWord Length

Default Value: 01h Excludes DWord (1,2)

Format: =n

1.2 63:12 [Render List Base Address
Format: VIRTUAL_ADDR][63:12]
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Render List Base Address specifies a 4KB aligned base address for storing Render-Lists in
PTBR mode.

11:7 |Reserved

| Format: MBZ

6:0 |Render List Memory Object Control State

| Format: | MEMORY_OBJECT_CONTROL_STATE

Specifies the memory object control start for using the Render-List Address.
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3DSTATE_PTBR_TILE_PASS_INFO

Source: RenderCS, PositionCS
Length Bias: 2

The 3DSTATE_PTBR_TILE_PASS_INFO command is used to define the required parameters for a Tile Pass in PTBR
mode.

Programming Notes

This command must be programmed for both POSH pipe and render pipe. This command is context specific
and must be programmed for each of the POSH enabled context. This command gets context save/restored as
part of the POSH context by POSH pipe and gets context save/restored as part of the render context by render
pipe.

RENDER PIPE ONLY: PIPE_CONTROL DepthStallEnable and DepthCacheFlushEnable are required before the
TILE_PASS_INFO.EndofTilePass marker.

DWord| Bit Description
0 31:29 | Command Type
Default Value: 3h GFXPIPE
Format: OpCode
28:27 | Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode
26:24 | 3D Command Opcode
Default Value: 1h 3DSTATE_NONPIPELINED
Format: OpCode
23:16|3D Command Sub Opcode
Default Value: 22h 3DSTATE_PTBR_TILE_PASS_INFO
Format: OpCode
15:8 | Reserved
| Format: | MBZ
7.0 |DWord Length
| Format: | =n
Value Name
02h End Of Tile Pass Marker Not Set [Default]
Oh End Of Tile Pass Marker Set
Programming Notes
On setting the End Of;Tile Pass Marker, SW must not program the Dword2 and Dword3 of the
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|command and must accordingly program the Dword count in the header.

End of Tile Pass

| Format: | Enable

Marker for indicating End of Tile Pass in a command sequence. This bit is always save/restored

as 0in HW CONTEXT.

Value Name Description
0 [Default] |[Not an indicator of End of Tile Pass in a command sequence.
1 Indicates Start of Tile Pass in a command sequence.

Programming Notes

marker.

e Start of Tile Pass marker and End of Tile Pass marker must not be set in the same
command

of the command and must accordingly program the Dword count in the header.

e ATile Pass must begin with a Start of Tile Pass marker and end with End of Tile Pass

e On setting the End of Tile Pass Marker, SW must not program the Dword2 and Dword3

30

Start of Tile Pass

Format: Enable

Marker for indicating Start of Tile Pass in a command sequence.

Value Name Description

0 [Default] |Not an indicator of Start of Tile Pass in a command sequence.
1 Indicates Start of Tile Pass in a command sequence.

Programming Notes

e ATile Pass must begin with a Start of Tile Pass marker and end with End of Tile Pass
marker.

e Start of Tile Pass marker and End of Tile Pass marker must not be set in the same
command

29

Tile Pass Flag Status

Format: Enable

This bit is used by hardware to context save/restore the Tile Pass Flag status.
e When set indicates context got switched out is in middle of a Tile Pass,

e when reset indicates context got switched out outside the Tile Pass.

Value Name Description
0 [Default] Context got switched out outside the Tile Pass.
1 Context got switched out in middle of a Tile Pass.
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Programming Notes

SW must never set this bit.

28:10 | Reserved

|Format: |MBZ
9:0 ([Tile Count

| Format: | U10-1

Description

Tile Count indicates the number of tiles the render region is divided in to, a maximum of 128
tiles is supported by POSH pipe and a maximum of 1024 tiles by Render pipe.

A tile count of zero is an special indication stating the whole render region is considered as
one single tile of the dimensions of the drawing rectangle. A tile count of 1 indicates the whole
render region is divided in to two tiles and tile count of 127 indicates the render region is
divided in to 128 tiles.

For a Tile Count greater then '0', Tile Rect Array Pointer provides the details for each of the tiles
dimensions.

Value Name Description

Oh Default The whole render region is considered as one single tile of the
[Default] dimensions of the drawing rectangle.

7Fh | POSH Max The render region is divided in to 128 tiles.
Value

3FFh [Render Max The render region is divided in to 1024 tiles.
Value

Programming Notes

“Tile Count” value programmed must be same in the 3DSTATE_PTBR_TILE_PASS_INFO
command programmed for "Start of Tile Pass" and for "End of Tile Pass".

31:6

Tile Rect Array Pointer

Format: DynamicStateOffset[31:6]TILE_RECT

Specifies the 64-byte aligned offset pointing to the element zero of an array, each element is a
TILE_RECT state. This offset is relative to the Dynamic State Base Address. Each TILE_RECT state is
two dwords in size comprising {Y Max, X Max, Y Min, X Min} of the tile. Number of TILE_RECT
states in the array is equivalent to the tile count. Example: For a Tile count of 63, 64 TILE_RECT
states are programmed in consecutive memory locations constituting the array, i.e 64
consecutive qwords (qword-64bits) of data in the memory, with starting qword corresponding to
the TILE_RECT state of tile0 and the last qword corresponding to tile-63.

5:0

Reserved

Format: MBZ

31:6

Render List Pointer
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Format: | RenderListOffset[31:6]

Specifies the 64byte offset pointing to Render-List of the current Tile Pass. This offset is relative
to PTBR_RENDER_LIST_BASE_ADDRESS. Render-List is an array consisting of starting page offset's
corresponding to each of the tiles visibility data. Starting page offsets stored are 16bit offsets
relative to PTBR_PAGE_POOL_BASE_ADDRESS. The number of entries (array size) in a Render-List
is equivalent to the tile count of the current Tile Pass.

5:2 |Reserved
| Format: | MBZ |
1 |Reserved
| Format: | MBZ |
0 [Initialize Render List

| Format: | Enable

On parsing this command with Initialize Render List set, POSH pipe allocates a page for each of
the tile from the Free-List to which respective visibility data will be outputted. The page offsets
corresponding to these pages are written to the Render-List. POSH pipe doesn’t parse the next
command in sequence until the Render-List is populated. Each entry from the Render-List is read
by Render Pipe when the corresponding tile is rendered. Example: For a Tile count of 63, POSH
pipe will write to 64 consecutive Words (2bytes) to the Render-List, where in word-0 belongs to
Tile-0, word1 belongs to Tile-1 word-63 belongs to Tile-63.

This bit is ignored by RenderCS on executing 3DSTATE_PTBR_TILE_PASS_INFO command.

Programming Notes

SW must ensure Render-List is populated by POSH pipe before it gets read by the Render pipe.
This can be achieved by using semaphores in render pipe command sequence to wait for POSH
pipe to complete Render-List update.

e SW must always set this bit to '1".
e SW must Initialize Render List only once in a Tile Pass.

e SW must ensure to program the below listed commands prior to programming
3DSTATE_PTBR_TILE_PASS_INFO with "Initialize Render List bit set.

o 3DSTATE_PTBR_PAGE_POOL _BASE_ADDRESS
o 3DSTATE_PTBR_FREE_LIST
o 3DSTATE_PTBR_RENDER_LIST

This bit is always save/restored as 0 in HW CONTEXT.
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3DSTATE_PTBR_TILE_SELECT

RenderCS
Length Bias: 2

Source:

The 3DSTATE_PTBR_TILE_SELECT command is programmed in render engine to define the required parameters
for a tile to be rendered in POSH Tile Base Rendering mode (PTBR).

This command must be programmed only for render pipe and must not be programmed for POSH pipe. This
command is context specific and must be programmed for each of the POSH enabled context. This command
gets context save/restored by render engine as part of the render context.

Programming Notes

SW must ensure Render-List is populated by POSH pipe before it gets read by the Render pipe.
This can be achieved by using semaphores in render pipe command sequence to wait for POSH pipe to
complete Render-List update prior to programming of 3DSTATE_PTBR_TILE_SELECT command.

DWord Bit Description
0 31:29 |Command Type

Default Value: 3h GFXPIPE
Format: OpCode

28:27 |Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode

26:24 |3D Command Opcode
Default Value: Oh 3DSTATE_PIPELINED
Format: OpCode

23:16  |3D Command Sub Opcode
Default Value: 6Bh 3DSTATE_PTBR_TILE_SELECT
Format: OpCode

15:8 Reserved

| Format:

| MBZ

7:0 DWord Length

| Format:

1 31:0 PTBR Tile Select State Body

| Format:

3DSTATE_PTBR_TILE_SELECT_BODY
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3DSTATE_PUSH_CONSTANT_ALLOC_DS

Source: RenderCS
Length Bias: 2

This command sets up the URB configuration for DS Push Constant Buffer.

Programming Notes

Programming Restriction:

e The sum of the Constant Buffer Offset and the Constant Buffer Size may not exceed the maximum value
of the Constant Buffer Size.

e The sum of the constant length of the push constants must be equal or smaller than the size of the
allocated space in the URB including the buffering for half cachelines. See Push Constant URB
Allocation section for more details.

e The Domain Shader Push Constants state must be committed prior to shaders generating thread
payloads after programming the 3DSTATE_PUSH_CONSTANT_ALLOC_DS.

When gather at set shader is disabled, Push Constant command is committed when 3DPRIMITIVE command is
parsed.

When gather at set shader is enabled, commit point on the Push Constant command is a
3DSTATE_BINDING_TABLE_POINTER command.

The 3DSTATE_BINDING_TABLE_POINTER must be reprogrammed after 3DSTATE_PUSH_CONST_ALLOC
command and the reprogramming of the push constants prior to the next 3DPRIMITIVE if gather at set shader
is enabled to ensure the new programming is committed.

DWord Bit Description
0 31:29 | Command Type
Programming Notes: Default Value: 3h GFXPIPE

Workaround : This command

Format: OpCode

must be followed by a
PIPE_CONTROL with CS Stall |28:27 |Command SubType

bit set., Default Value: 3h GFXPIPE_3D
Format: OpCode
26:24| 3D Command Opcode
Default Value: 1h 3DSTATE_NONPIPELINED
Format: OpCode

23:16|3D Command Sub Opcode

Default Value: 14h 3DSTATE_PUSH_CONSTANT_ALLOC_DS

Format: OpCode

15:8 | Reserved

Format: MBZ

7:0 |DWord Length
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Default Value:

Oh Excludes DWord (0,1)

Format:

=N

31:21

Reserved

| Format:

| MBZ

20:16

Constant Buffer Offset

| Format:

|us

Specifies the offset of the DS constant buffer into the URB.

Value

Name

[0,31]

(OKB - 31KB) Increments of 2KB

15:6

Reserved

| Format:

| MBZ

5:0

Constant Buffer Size

| Format:

|us

Specifies the size of the DS constant buffer. This value will determine the
amount of data the command stream can pre-fetch before the buffer is
full. Value of zero is only valid when constants are not enabled for DS.

Value

Name

[0,32]

(OKB - 32KB) Increments of 2KB
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3DSTATE_PUSH_CONSTANT_ALLOC_GS

Source: RenderCS
Length Bias: 2

This command sets up the URB configuration for GS Push Constant Buffer.

Programming Notes

e The sum of the Constant Buffer Offset and the Constant Buffer Size may not exceed the maximum value
of the Constant Buffer Size.

e The sum of the constant length of the push constants must be equal or smaller than the size of the
allocated space in the URB including the buffering for half cachelines. See Push Constant URB
Allocation section for more details.

e The GeometryShader Push Constantsstate must be committed prior to shaders generating thread
payloads after programming the 3DSTATE_PUSH_CONSTANT_ALLOC_GS.

When gather at set shader is disabled, Push Constantcommand is committed when 3DPRIMITIVE command is
parsed.

When gather at set shader is enabled, commit point on the Push Constantcommand is a
3DSTATE_BINDING_TABLE_POINTER command.

The 3DSTATE_BINDING_TABLE_POINTER must be reprogrammed after 3DSTATE_PUSH_CONST_ALLOC
command and the reprogramming of the push constants prior to the next 3DPRIMITIVE if gather at set shader
is enabled to ensure the new programming is committed.

Workaround

Workaround : This command must be followed by a PIPE_CONTROL with CS Stall bit set.,

DWord | Bit Description
0 31:29 | Command Type

Default Value: 3h GFXPIPE
Format: OpCode

28:27 | Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode

26:24 | 3D Command Opcode
Default Value: 1h 3DSTATE_NONPIPELINED
Format: OpCode

23:16 | 3D Command Sub Opcode
Default Value: 15h 3DSTATE_PUSH_CONSTANT_ALLOC_GS
Format: OpCode

15:8 [Reserved
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| Format: | MBZ

7.0 |DWord Length

1l
=]

| Format:

Total Length - 2

Value Name Description

Oh 3DSTATE_PUSH_CONSTANT ALLOC_GS [Default] Excludes DWord (0,1)

1 31:21 | Reserved

| Format: | MBZ

20:16 | Constant Buffer Offset

| Format: | us

Specifies the offset of the GS constant buffer into the URB.

Value Name

[0,31] (OKB - 31KB) Increments of 2KB

15:6 [Reserved

| Format: | MBZ

5:0 |Constant Buffer Size

| Format: | ué

Specifies the size of the GS constant buffer. This value will determine the amount of data the
command stream can pre-fetch before the buffer is full. Value of zero is only valid when
constants are not enabled for GS.

Value Name

[0,32] (OKB - 32KB) Increments of 2KB
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3DSTATE_PUSH_CONSTANT_ALLOC_HS

Source: RenderCS
Length Bias: 2

This command sets up the URB configuration for HS Push Constant Buffer.

Programming Notes

Programming Restriction:

e The sum of the Constant Buffer Offset and the Constant Buffer Size may not exceed the maximum value
of the Constant Buffer Size.

e The sum of the constant length of the push constants must be equal or smaller than the size of the
allocated space in the URB including the buffering for half cachelines.See Push Constant URB
Allocation section for more details.

e The Hull Shader Push Constantsstate must be committed prior to shaders generating thread payloads
after programming the 3DSTATE_PUSH_CONSTANT_ALLOC_HS.

When gather at set shader is disabled, Push Constantcommand is committed when 3DPRIMITIVE command is
parsed.

When gather at set shader is enabled, commit point on the Push Constantcommand is a
3DSTATE_BINDING_TABLE_POINTER command.

The 3DSTATE_BINDING_TABLE_POINTER must be reprogrammed after 3DSTATE_PUSH_CONST_ALLOC
command and the reprogramming of the push constants prior to the next 3DPRIMITIVE if gather at set shader
is enabled to ensure the new programming is committed.

Workaround
Workaround : This command must be followed by a PIPE_CONTROL with CS Stall bit set.,

DWord | Bit Description
0 31:29 | Command Type

Default Value: 3h GFXPIPE
Format: OpCode

28:27 | Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode

26:24 | 3D Command Opcode
Default Value: 1h 3DSTATE_NONPIPELINED
Format: OpCode

23:16 | 3D Command Sub Opcode
Default Value: 13h 3DSTATE_PUSH_CONSTANT_ALLOC_HS
Format: OpCode
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15:8

Reserved

| Format: | MBZ

7:0

DWord Length

Default Value: 0h Excludes DWord (0,1)

Format: =n

31:21

Reserved

| Format: | MBZ

20:16

Constant Buffer Offset

| Format: | U5

Specifies the offset of the HS constant buffer into the URB.

Value Name

[0,31] (OKB - 31KB) Increments of 2KB

15:6

Reserved

| Format: | MBZ

5:0

Constant Buffer Size

| Format: | ué

Specifies the size of the HS constant buffer. This value will determine the amount of data the
command stream can pre-fetch before the buffer is full. Value of zero is only valid when
constants are not enabled for HS.

Value Name

[0,32] (OKB - 32KB) Increments of 2KB
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3DSTATE_PUSH_CONSTANT_ALLOC_PS

Source: RenderCS
Length Bias: 2

This command sets up the URB configuration for PS Push Constant Buffer.

Programming Notes

Restriction:

e The sum of the Constant Buffer Offset and the Constant Buffer Size may not exceed the maximum value
of the Constant Buffer Size.

e The sum of the constant length of the push constants must be equal or smaller than the size of the
allocated space in the URB including the buffering for half cachelines.See Push Constant URB
Allocation section for more details.

e The PixelShader Push Constantsstate must be committed prior to shaders generating thread payloads
after programming the 3DSTATE_PUSH_CONSTANT_ALLOC_PS.

When gather at set shader is disabled, Push Constantcommand is committed when 3DPRIMITIVE command is
parsed.

When gather at set shader is enabled, commit point on the Push Constantcommand is a
3DSTATE_BINDING_TABLE_POINTER command.

The 3DSTATE_BINDING_TABLE_POINTER must be reprogrammed after 3DSTATE_PUSH_CONST_ALLOC
command and the reprogramming of the push constants prior to the next 3DPRIMITIVE if gather at set shader
is enabled to ensure the new programming is committed.

Workaround
Workaround : This command must be followed by a PIPE_CONTROL with CS Stall bit set.,
DWord | Bit Description
0 31:29 | Command Type
Default Value: 3h GFXPIPE
Format: OpCode
28:27 | Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode
26:24 | 3D Command Opcode
Default Value: 1h 3DSTATE_NONPIPELINED
Format: OpCode
23:16 | 3D Command Sub Opcode
Default Value: 16h 3DSTATE_PUSH_CONSTANT_ALLOC_PS
Format: OpCode
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15:8 |Reserved

| Format: | MBZ
7:0 |Dword Length
Default Value: 0h Excludes Dword (0,1)
Format: =n
1 31:21 [ Reserved
| Format: | MBZ

20:16 | Constant Buffer Offset

| Format: | us
Specifies the offset of the PS constant buffer into the URB.
Value Name
[0,31] (OKB - 31KB) Increments of 2KB

15:6 | Reserved

| Format: | MBZ

5:0 |Constant Buffer Size

| Format: | ué

Specifies the size of the PS constant buffer. This value will determine the amount of data the
command stream can pre-fetch before the buffer is full. Value of zero is only valid when
constants are not enabled for PS.

Value Name

[0,32] (OKB - 32KB) Increments of 2KB
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3DSTATE_PUSH_CONSTANT _ALLOC_VS

Source: RenderCS
Length Bias: 2

This command sets up the URB configuration for VS Push Constant Buffer.

Programming Notes

Programming Restriction:

e The sum of the Constant Buffer Offset and the Constant Buffer Size may not exceed the maximum value
of the Constant Buffer Size.

e The sum of the constant length of the push constants must be equal or smaller than the size of the
allocated space in the URB including the buffering for half cachelines. See Push Constant URB
Allocation section for more details.

e The VertexShader Push Constants state must be committed prior to shaders generating thread payloads
after programming the 3DSTATE_PUSH_CONSTANT_ALLOC_VS.

When executed in the POCS command stream, this command programs state for the VSR stage of the POCS
pipeline. The offset & size of the VSR allocation is relative to the 32KB of URB reserved for POCS pipe Push
Constant Buffers, vs. the 32KB used by the RCS pipe.

When gather at set shader is disabled, programmed constants are committed when 3DPRIMITIVE command is
parsed.

When gather at set shader is enabled, commit point of the constants programmed area
3DSTATE_BINDING_TABLE_POINTER command.

The 3DSTATE_BINDING_TABLE_POINTER must be reprogrammed after 3DSTATE_PUSH_CONST_ALLOC
command and the reprogramming of the push constants prior to the next 3DPRIMITIVE if gather at set shader
is enabled to ensure the new programming is committed.

DWord | Bit Description
0 31:29 | Command Type

Default Value: 3h GFXPIPE
Format: OpCode

28:27 | Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode

26:24 | 3D Command Opcode
Default Value: 1h 3DSTATE_NONPIPELINED
Format: OpCode

23:16 | 3D Command Sub Opcode
Default Value: 12h 3DSTATE_PUSH_CONSTANT_ALLOC_VS
Format: OpCode
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15:8

Reserved

| Format: | MBZ

7:0

DWord Length

Default Value: 0h Excludes DWord (0,1)

Format: =n

31:21

Reserved

| Format: | MBZ

20:16

Constant Buffer Offset

| Format: | U5

Specifies the offset of the VS constant buffer into the URB.

Value Name

[0,31] (OKB - 31KB) Increments of 2KB

Programming Notes

When executed from the POCS pipe, the offset is relative to the VSR_PUSH_CONSTANT_BASE
(MMIO offset e518)region reserved for POCS pipe Push Constants.

15:6

Reserved

| Format: | MBZ

5:0

Constant Buffer Size

| Format: | U6

Specifies the size of the VS constant buffer. This value will determine the amount of data the
command stream can pre-fetch before the buffer is full. Value of zero is only valid when
constants are not enabled for VS.

Value Name

[0,32] (OKB - 32KB) Increments of 2KB
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3DSTATE_RASTER

Source:

Length Bias:

RenderCS
2

Restriction

When executed in the POCS command stream, this command programs the raster state for CLR and SFR stages
of the POCS pipeline

DWord Bit Description
0 31:29 |Command Type

Default Value: 3h GFXPIPE
Format: OpCode

28:27 |Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode

26:24 |3D Command Opcode
Default Value: Oh 3DSTATE_PIPELINED
Format: OpCode

23:16 |3D Command Sub Opcode
Default Value: 50h 3DSTATE_RASTER
Format: OpCode

15:14 | Reserved

| Format: | MBZ
13 Raster State Modify Disable

| Format:

| Disable

When this bit is set, the following fields will be ignored:

SubPixel Aligned Quad Rasterization Enable

Line/Point Conservative Rasterization Enable

Conservative Rasterization Enable

API Mode

Forced Sample Count

Force Multisampling

Smooth Point Enable

DX Multisample Rasterization Enable
DX Multisample Rasterization Mode
Global Depth Offset Enable Solid
Global Depth Offset Enable Wireframe
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e Global Depth Offset Enable Point
e Antialiasing Enable
e Scissor Rectangle Enable

12

Front Winding Modify Disable

Format: Disable

When this bit is set, the following fields will be ignored:
e Front Winding

11

Cull Mode Modify Disable

Format: Disable

When this bit is set, the following fields will be ignored:
e Cull Mode

10

Fill Mode Modify Disable

Format: Disable

When this bit is set, the following fields will be ignored:
e Front Face Fill Mode
e Back Face Fill Mode

Viewport Z Clip Test Enable Modify Disable

Format: Disable

When this bit is set, the following fields will be ignored:
e Viewport Z Far Clip Test Enable
e Viewport Z Near Clip Test Enable

Global Depth Offset Modify Disable

Format: Disable

When this bit is set, the following fields will be ignored:
e Global Depth Offset Constant
e Global Depth Offset Scale
e Global Depth Offset Clamp

7:0

DWord Length

Default Value: 03h Excludes DWord (0,1)

Format: =n
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Total Length - 2

1.4

127:0

Raster State Body

Format: 3DSTATE_RASTER_BODY
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3DSTATE_SAMPLE_MASK

3DSTATE_SAMPLE_MASK

Source: RenderCS
Length Bias: 2
DWord Bit Description
0 31:29 |Command Type
Default Value: 3h GFXPIPE
Format: OpCode
28:27 |Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode
26:24 3D Command Opcode
Default Value: Oh 3DSTATE_PIPELINED
Format: OpCode
23:16 | 3D Command Sub Opcode
Default Value: 18h 3DSTATE_SAMPLE_MASK
Format: OpCode
15:8 Reserved
Format: MBZ
7.0 Dword Length
Default Value: Oh Excludes Dword (0,1)
Format: =n
1 31:0 Sample Mask State Body
Format: | 3DSTATE_SAMPLE_MASK BODY
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3DSTATE_SAMPLE_PATTERN

3DSTATE_SAMPLE_PATTERN

Source: RenderCS
Length Bias: 2

The 3DSTATE_SAMPLE_PATTERN command is used to specify the sample offsets for all multisample sample
modes. The set of offset used will be selected based on the multisample mode. This is non-pipelined state.

Programming Notes

When programming the sample offsets (for NUMSAMPLES_4 or _8 and MSRASTMODE_xxx_PATTERN), the
order of the samples 0 to 3 (or 7 for 8%, or 15 for 16X) must have monotonically increasing distance from the
pixel center. This is required to get the correct centroid computation in the device.

Restriction : When executed in the POCS command stream, this command programs the multisample pattern
state for the CLR and SFR stage of the POCS pipeline

DWord Bit Description

0 31:29 [Command Type

Default Value: 3h GFXPIPE

Format: OpCode

28:27 |Command SubType

Default Value: 3h GFXPIPE_3D

Format: OpCode

26:24 (3D Command Opcode

Default Value: 1h 3DSTATE_NONPIPELINED

Format: OpCode

23:16 |3D Command Sub Opcode

Default Value: 1Ch 3DSTATE_SAMPLE_PATTERN

Format: OpCode

15:8 |Reserved

Format: MBZ

7.0 |[DWord Length

Default Value: 7 Excludes Dword (0,1)

Format: =n

1 31:28 [16x Sample3 X Offset

Format: uo.4

Subpixel X offset of Sample 3 relative to the UL pixel origin for 16x mode.

Range: [0,0.9375]

27:24 [16x Sample3 Y Offset
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| Format: | uo4

Subpixel Y offset of Sample 3 relative to the UL pixel origin for 16x mode.

Range: [0,0.9375]

23:20 [16x Sample2 X Offset

Format: uo4

Subpixel X offset of Sample 2 relative to the UL pixel origin for 16x mode.

Range: [0,0.9375]

19:16 |16x Sample2 Y Offset

Format: uo4

Subpixel Y offset of Sample 2 relative to the UL pixel origin. Valid only when
NUMRASTSAMPLES 4, _8 or _16.

Range: [0,0.9375]

15:12 | 16x Sample1 X Offset

Format: uo4

Subpixel X offset of Sample 1 relative to the UL pixel origin. Valid only when
NUMRASTSAMPLES_ 2, 4, 8 or _16.

Range: [0,0.9375]

11:8 | 16x Sample1 Y Offset

Format: uo.4

Subpixel Y offset of Sample 1 relative to the UL pixel origin for 16x mode.

Range: [0,0.9375]

7:4 | 16x Sample0 X Offset

Format: uo4

Subpixel X offset of Sample 0 relative to the UL pixel origin for 16x mode.

Range: [0,0.9375]

3:0 [16x Sample0 Y Offset

Format: uo4

Subpixel Y offset of Sample O relative to the UL pixel origin for 16x mode.

Range: [0,0.9375]

2 31:28 [16x Sample7 X Offset

Format: uo.4
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Subpixel X offset of Sample 7 relative to the UL pixel origin for 16x mode.

Range: [0,0.9375]

27:24

16x Sample7 Y Offset

Format: uo.4

Subpixel Y offset of Sample 7 relative to the UL pixel origin for 16x mode.

Range: [0,0.9375]

23:20

16x Sample6 X Offset

Format: uo4

Subpixel X offset of Sample 6 relative to the UL pixel origin. Valid only when
NUMRASTSAMPLES__8 or _16.

Range: [0,0.9375]

19:16

16x Sample6 Y Offset

Format: uo.4

Subpixel Y offset of Sample 6 relative to the UL pixel origin for 16x mode.

Range: [0,0.9375]

15:12

16x Sample5 X Offset

Format: uo4

Subpixel X offset of Sample 5 relative to the UL pixel origin for 16x mode.

Range: [0,0.9375]

11:8

16x Sample5 Y Offset

Format: uo4

Subpixel Y offset of Sample 5 relative to the UL pixel origin. Valid only when
NUMRASTSAMPLES_ 8 or _16.

Range: [0,0.9375]

74

16x Sample4 X Offset

Format: uo4

Subpixel X offset of Sample 4 relative to the UL pixel origin. Valid only when
NUMRASTSAMPLES__8 or _16.

Range: [0,0.9375]

3.0

16x Sample4 Y Offset

Format: uo.4
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Subpixel Y offset of Sample 4 relative to the UL pixel origin for 16x mode.

Range: [0,0.9375]

3 31:28 [16x Sample11 X Offset

Format: uo4

Subpixel X offset of Sample 11 relative to the UL pixel origin for 16x mode.

Range: [0,0.9375]

27:24 [16x Sample11 Y Offset

Format: uo4

Subpixel Y offset of Sample 11 relative to the UL pixel origin. Valid only when
NUMRASTSAMPLES _16.

Range: [0,0.9375]

23:20 [16x Sample10 X Offset

Format: uo4

Subpixel X offset of Sample 10 relative to the UL pixel origin for 16x mode.

Range: [0,0.9375]

19:16 |16x Sample10 Y Offset

Format: uo4

Subpixel Y offset of Sample 10 relative to the UL pixel origin. Valid only when
NUMRASTSAMPLES _16

Range: [0,0.9375]

15:12 | 16x Sample9 X Offset

Format: uo4

Subpixel X offset of Sample 9 relative to the UL pixel origin for 16x mode.

Range: [0,0.9375]

11:8 |[16x Sample9 Y Offset

Format: uo4

Subpixel Y offset of Sample 9 relative to the UL pixel origin for 16x mode.

Range: [0,0.9375]

7:4 | 16x Sample8 X Offset

| Format: uo.4

|Subpixe| X offset of Sample 8 relative to the UL pixel origin for 16x mode.
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| Range: [0,09375] |

3:0 |16x Sample8 Y Offset
| Format: | uo.4 |
Subpixel Y offset of Sample 8 relative to the UL pixel origin for 16x mode.
Range: [0,0.9375]

4 31:28 [16x Sample15 X Offset

Format: uo.4
Subpixel X offset of Sample 15 relative to the UL pixel origin for 16x mode.
Range: [0,0.9375]

27:24 [16x Sample15 Y Offset
Format: uo.4
Subpixel Y offset of Sample 15 relative to the UL pixel origin for 16x mode.
Range: [0,0.9375]

23:20 [16x Sample14 X Offset
Format: uo.4
Subpixel X offset of Sample 14 relative to the UL pixel origin. Valid only when
NUMRASTSAMPLES _16.
Range: [0,0.9375]

19:16 |16x Sample14 Y Offset
Format: uo.4
Subpixel Y offset of Sample 14 relative to the UL pixel origin. Valid only when
NUMRASTSAMPLES _16
Range: [0,0.9375]

15:12 | 16x Sample13 X Offset
Format: uo.4
Subpixel X offset of Sample 13 relative to the UL pixel origin for 16x mode.
Range: [0,0.9375]

11:8 |16x Sample13 Y Offset
Format: uo.4
Subpixel Y offset of Sample 13 relative to the UL pixel origin for 16x mode.
Range: [0,0.9375]
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7:4 | 16x Sample12 X Offset

Format: | uo4

Subpixel X offset of Sample 12 relative to the UL pixel origin. Valid only when
NUMRASTSAMPLES_16.

Range: [0,0.9375]

3:0 |16x Sample12 Y Offset

Format: uo.4

Subpixel Y offset of Sample 12 relative to the UL pixel origin for 16x mode.

Range: [0,0.9375]

5 31:28 |8x Sample7 X Offset

Format: uo4

Subpixel X offset of Sample 7 relative to the UL pixel origin for 8x mode.

Range: [0,0.9375]

27:24 |8x Sample7 Y Offset

Format: uo.4

Subpixel Y offset of Sample 7 relative to the UL pixel origin for 8x mode.

Range: [0,0.9375]

23:20 |8x Sample6 X Offset

Format: uo.4

Subpixel X offset of Sample 6 relative to the UL pixel origin for 8x mode.

Range: [0,0.9375]

19:16 |8x Sample6 Y Offset

Format: uo4

Subpixel Y offset of Sample 6 relative to the UL pixel origin for 8x mode.

Range: [0,0.9375]

15:12 | 8x Sample5 X Offset

Format: uo4

Subpixel X offset of Sample 5 relative to the UL pixel origin for 8x mode.

Range: [0,0.9375]

11:8 |8x Sample5 Y Offset

Format: uo.4

100 Doc Ref # IHD-OS-DG1-Vol 2a-2.21



intel

3DSTATE_SAMPLE_PATTERN

Subpixel Y offset of Sample 5 relative to the UL pixel origin for 8x mode.
Range: [0,0.9375]
7:4 | 8x Sample4 X Offset
Format: uo.4
Subpixel X offset of Sample 4 relative to the UL pixel origin for 8x mode.
Range: [0,0.9375]
3:0 |8x Sample4 Y Offset
Format: uo.4
Subpixel Y offset of Sample 4 relative to the UL pixel origin for 8x mode.
Range: [0,0.9375]
6 31:28 |8x Sample3 X Offset
Format: uo.4
Subpixel X offset of Sample 3 relative to the UL pixel origin for 8x mode.
Range: [0,0.9375]
27:24 |8x Sample3 Y Offset
Format: uo.4
Subpixel Y offset of Sample 3 relative to the UL pixel origin for 8x mode.
Range: [0,0.9375]
23:20 |8x Sample2 X Offset
Format: uo.4
Subpixel X offset of Sample 2 relative to the UL pixel origin for 8x mode.
Range: [0,0.9375]
19:16 |8x Sample2 Y Offset
Format: uo.4
Subpixel Y offset of Sample 2 relative to the UL pixel origin for 8x mode.
Range: [0,0.9375]
15:12 | 8x Sample1 X Offset
Format: uo.4
Subpixel X offset of Sample 1 relative to the UL pixel origin for 8x mode.
Range: [0,0.9375]
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11:8 |8x Sample1 Y Offset

Format: | uo4

Subpixel Y offset of Sample 1 relative to the UL pixel origin for 8x mode.

Range: [0,0.9375]

7:4 | 8x Sample0 X Offset

Format: uo4

Subpixel X offset of Sample 0 relative to the UL pixel origin for 8x mode.

Range: [0,0.9375]

3:0 |8x Sample0 Y Offset

Format: uo.4

Subpixel Y offset of Sample O relative to the UL pixel origin for 8x mode.

Range: [0,0.9375]

7 31:28 |4x Sample3 X Offset

Format: uo4

Subpixel X offset of Sample 3 relative to the UL pixel origin for 4x mode.

Range: [0,0.9375]

27:24 |4x Sample3 Y Offset

Format: uo4

Subpixel Y offset of Sample 3 relative to the UL pixel origin for 4x mode.

Range: [0,0.9375]

23:20 |4x Sample2 X Offset

Format: uo.4

Subpixel X offset of Sample 2 relative to the UL pixel origin for 4x mode.

Range: [0,0.9375]

19:16 |4x Sample2 Y Offset

Format: uo.4

Subpixel Y offset of Sample 2 relative to the UL pixel origin for 4x mode.

Range: [0,0.9375]

15:12 |4x Sample1 X Offset

Format: uo4
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Subpixel X offset of Sample 1 relative to the UL pixel origin for 4x mode.
Range: [0,0.9375]

11:8 |4x Sample1 Y Offset
Format: uo.4
Subpixel Y offset of Sample 1 relative to the UL pixel origin for 4x mode.
Range: [0,0.9375]

7:4 |4x Sample0 X Offset
Format: uo.4
Subpixel X offset of Sample 0 relative to the UL pixel origin for 4x mode.
Range: [0,0.9375]

3:0 |4x Sample0 Y Offset
Format: uo.4
Subpixel Y offset of Sample 0 relative to the UL pixel origin for 4x mode.
Range: [0,0.9375]

8 31:24 |Reserved

| Format: | MBZ

23:20 |1x Sample0 X Offset
| Format: | uo.4
Subpixel X offset of Sample O relative to the UL pixel origin for 1x mode.
Range: [0,0.9375]

19:16 |1x Sample0 Y Offset
Format: uo.4
Subpixel Y offset of Sample O relative to the UL pixel origin for 1x mode.
Range: [0,0.9375]

15:12 |2x Sample1 X Offset
Format: uo.4
Subpixel X offset of Sample 1 relative to the UL pixel origin for 2x mode.
Range: [0,0.9375]

11:8 |2x Sample1 Y Offset
| Format: uo.4
| Subpixel Y offset of Sample 1 relative to the UL pixel origin for 2x mode.
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|Range: [0,0.9375]

7:4 | 2x Sample0 X Offset
| Format: | uo.4
Subpixel X offset of Sample O relative to the UL pixel origin for 2x mode.
Range: [0,0.9375]
3:0 |2x Sample0 Y Offset

Format: uo4

Subpixel Y offset of Sample 0 relative to the UL pixel origin for 2x mode.

Range: [0,0.9375]
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3DSTATE_SAMPLER_STATE_POINTERS_DS

Source:

Length Bias:

RenderCS
2

The 3DSTATE_SAMPLER_STATE_POINTERS_DS command is used to define the location of DS SAMPLER_STATE
table. Only some of the fixed functions utilize sampler state tables.

DWord Bit Description
0 31:29 |Command Type

Default Value: 3h GFXPIPE
Format: OpCode

28:27 |Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode

26:24 |3D Command Opcode
Default Value: Oh 3DSTATE_PIPELINED
Format: OpCode

23:16 |3D Command Sub Opcode
Default Value: 2Dh 3DSTATE_SAMPLER_STATE_POINTERS_DS
Format: OpCode

15:8 |Reserved
Format: MBZ

7.0 |DWord Length
Default Value: Oh DWORD_COUNT_n
Format: =n

1 31:0 |Sampler State Pointers State Body

Format: 3DSTATE_SAMPLER_STATE_POINTERS_BODY
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3DSTATE_SAMPLER_STATE_POINTERS_GS

Source:

Length Bias:

RenderCS
2

The 3DSTATE_SAMPLER_STATE_POINTERS_GS command is used to define the location of GS SAMPLER_STATE
table. Only some of the fixed functions utilize sampler state tables.

DWord Bit Description
0 31:29 |Command Type

Default Value: 3h GFXPIPE
Format: OpCode

28:27 |Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode

26:24 |3D Command Opcode
Default Value: Oh 3DSTATE_PIPELINED
Format: OpCode

23:16 |3D Command Sub Opcode
Default Value: 2Eh 3DSTATE_SAMPLER_STATE_POINTERS_GS
Format: OpCode

15:8 |Reserved
Format: MBZ

7.0 |DWord Length
Default Value: Oh DWORD_COUNT_n
Format: =n

1 31:0 |Sampler State Pointers State Body
Format: 3DSTATE_SAMPLER_STATE_POINTERS_BODY
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3DSTATE_SAMPLER_STATE_POINTERS_HS

Source:

Length Bias:

RenderCS
2

The 3DSTATE_SAMPLER_STATE_POINTERS_HS command is used to define the location of HS SAMPLER_STATE
table. Only some of the fixed functions utilize sampler state tables.

DWord Bit Description
0 31:29 |Command Type

Default Value: 3h GFXPIPE
Format: OpCode

28:27 |Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode

26:24 |3D Command Opcode
Default Value: Oh 3DSTATE_PIPELINED
Format: OpCode

23:16 (3D Command Sub Opcode
Default Value: 2Ch 3DSTATE_SAMPLER_STATE_POINTERS_HS
Format: OpCode

15:8 [Reserved
Format: MBZ

7.0 |DWord Length
Default Value: Oh DWORD_COUNT_n
Format: =n

1 31:0 |Sampler State Pointers State Body

Format: 3DSTATE_SAMPLER_STATE_POINTERS_BODY
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3DSTATE_SAMPLER_STATE_POINTERS_PS

Source: RenderCS
Length Bias: 2

The 3DSTATE_SAMPLER_STATE_POINTERS_PS command is used to define the location of PS SAMPLER_STATE
table. Only some of the fixed functions utilize sampler state tables.

DWord Bit Description
0 31:29 |Command Type

Default Value: 3h GFXPIPE
Format: OpCode

28:27 |Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode

26:24 | 3D Command Opcode
Default Value: Oh 3DSTATE_PIPELINED
Format: OpCode

23:16 | 3D Command Sub Opcode
Default Value: 2Fh 3DSTATE_SAMPLER_STATE_POINTERS_PS
Format: OpCode

15 POSH-Enabled Render State Optimization Enable 1

14:8 |Reserved

Format: MBZ
7.0 |DWord Length
Default Value: Oh DWORD_COUNT_n
Format: =n
1 31:0 |Sampler State Pointers State Body
Format: 3DSTATE_SAMPLER_STATE_POINTERS_BODY
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3DSTATE_SAMPLER_STATE_POINTERS_VS

Source: RenderCS
Length Bias: 2

The 3DSTATE_SAMPLER_STATE_POINTERS_VS command is used to define the location of VS SAMPLER_STATE
table. Only some of the fixed functions utilize sampler state tables.

DWord Bit Description
0 31:29 |Command Type

Default Value: 3h GFXPIPE
Format: OpCode

28:27 |Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode

26:24 |3D Command Opcode
Default Value: Oh 3DSTATE_PIPELINED
Format: OpCode

23:16 |3D Command Sub Opcode
Default Value: 2Bh 3DSTATE_SAMPLER_STATE_POINTERS_VS
Format: OpCode

15:8 |Reserved
Format: MBZ

7.0 |DWord Length
Default Value: Oh DWORD_COUNT_n
Format: =n

1 31:0 |Sampler State Pointers State Body

Format: 3DSTATE_SAMPLER_STATE_POINTERS_BODY
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3DSTATE_SBE

Source: RenderCS
Length Bias: 2
DWord Bit Description
0 31:29 Command Type
Default Value: 3h GFXPIPE
Format: OpCode
28:27 Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode
26:24 3D Command Opcode
Default Value: Oh 3DSTATE_PIPELINED
Format: OpCode
23:16 3D Command Sub Opcode
Default Value: 1Fh 3DSTATE_SBE
Format: OpCode
15:8 Reserved
Format: MBZ
7.0 DWord Length
Default Value: 04h Excludes DWord (0,1)
Format: =n
Total Length - 2
1.5 159:0 SBE State Body

Format:

3DSTATE_SBE_BODY
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3DSTATE_SBE_SWIZ

Source: RenderCS
Length Bias: 2
DWord Bit Description
0 31:29 Command Type

Default Value: 3h GFXPIPE
Format: OpCode

28:27 Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode

26:24 3D Command Opcode
Default Value: Oh 3DSTATE_PIPELINED
Format: OpCode

23:16 3D Command Sub Opcode
Default Value: 51h 3DSTATE_SBE_SWIZ
Format: OpCode

15:8 Reserved
Format: MBZ

7:0 DWord Length
Default Value: 9h Excludes DWord (0,1)
Format: =n
Total Length - 2

1..10 319:0 SBE SWIZ State Body

Format: 3DSTATE_SBE_SWIZ_BODY
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3DSTATE_SCISSOR _STATE_POINTERS

Source: RenderCS
Length Bias: 2

The 3DSTATE_SCISSOR_STATE_POINTERS command is used to define the location of the indirect SCISSOR_RECT
state.

DWord Bit Description
0 31:29 |[Command Type

Default Value: 3h GFXPIPE
Format: OpCode

28:27 |Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode

26:24 |3D Command Opcode
Default Value: Oh 3DSTATE_PIPELINED
Format: OpCode

23:16 |3D Command Sub Opcode
Default Value: OFh 3DSTATE_SCISSOR_STATE_POINTERS
Format: OpCode

15:8 Reserved
Format: MBZ

7:0 DWord Length
Default Value: Oh DWORD_COUNT_n
Format: =n

1 31:0 |Scissor State Pointers Body

Format: 3DSTATE_SCISSOR_STATE_POINTERS_BODY
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3DSTATE_SF
3DSTATE_SF
Source: RenderCS
Length Bias: 2
Restriction

When executed in the POCS command stream, this command programs the state for the SFR stage of the

POCS pipeline.
DWord Bit Description
0 31:29 |Command Type
Default Value: 3h GFXPIPE
Format: OpCode
28:27 |Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode
26:24 3D Command Opcode
Default Value: Oh 3DSTATE_PIPELINED
Format: OpCode
23:16 |3D Command Sub Opcode
Default Value: 13h 3DSTATE_SF
Format: OpCode
15:11 |Reserved
| Format: | MBZ
10 SF State Modify Disable
| Format: | Disable

e Legacy Global Depth Bias Enable

e Statistics Enable

e Viewport Transform Enable

e Fast Scissor Clip Disable

e Line End Cap Antialiasing Region Width
e Zero Pixel Triangle Filter Disable

e 2x2 Pixel Triangle Filter Disable

e Last Pixel Enable

e Line Strip/List Provoking Vertex Select
e Triangle Fan Provoking Vertex Select

When this bit is set, the following fields will be ignored:

e Triangle Strip/List Provoking Vertex Select
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e AA Line Distance Mode

¢ Smooth Point Enable

e Vertex Sub Pixel Precision Select
e Point Width Source

9 Line Width Modify Disable

Format: Disable
When this bit is set, the following fields will be ignored:
e Line Width

8 Point Width Modify Disable

Format: Disable
When this bit is set, the following fields will be ignored:
e Point Width

7:0 DWord Length

Default Value: 2h Excludes DWord (0,1)

Format: =n

Total Length - 2

1.3 95:0 |SF State Body

Format: 3DSTATE_SF_BODY
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3DSTATE_SLICE_TABLE_STATE_POINTERS

3DSTATE_SLICE TABLE_STATE_POINTERS

Source:

Length Bias:

RenderCS
2

DWord| Bit

Description

0 31:29

Command Type
Default Value: 3h GFXPIPE

Format: Opcode

28:27

Command SubType
Default Value: 3h GFXPIPE_3D

Format: Opcode

26:24

3D Command Opcode
Default Value: Th 3DSTATE_NONPIPELINED

Format: OpCode

23:16

3D Command Sub Opcode
Default Value: 20h 3DSTATE_SLICE_TABLE_STATE_POINTERS

Format: OpCode

15:8

Reserved
Format: MBZ

70

DWord Length
Default Value: Oh Excludes DWord (0,1)

Format: =n

1 31:6

Slice Hash Table State Pointer
Format: DynamicStateOffset[31:6]SLICE_HASH_TABLE

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

5:1

Reserved
| Format: | MBZ |

Slice Hash State Pointer Valid
| Format: | Enable |

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

Value Name
Oh Disable
Th Enable
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3DSTATE_SO_BUFFER_INDEX_0O

3DSTATE_SO_ BUFFER_INDEX O

Source: RenderCS
Length Bias: 2
This command is to program the SO buffer addresses and Attributes for Index 0.
DWord Bit Description
0 31:29 |[Command Type
Default Value: 3h GFXPIPE
Format: OpCode
28:27 |Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode
26:24 |3D Command Opcode
Default Value: Oh 3DSTATE_PIPELINED
Format: OpCode
23:16 |3D Command Sub Opcode
Default Value: 60h 3DSTATE_SO_BUFFER_INDEX_0
Format: OpCode

15:8 Reserved

Format:

MBZ

7:0 DWord Length

Default Value:

6h Excludes DWord (0,1)

Format:

=N

Total Length - 2

1.7 223:0 |SO Buffer Index State Body

Format:

3DSTATE_SO_BUFFER_INDEX BODY
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3DSTATE_SO_BUFFER_INDEX_1

3DSTATE_SO BUFFER_INDEX 1

Source: RenderCS
Length Bias: 2
This command is to program the SO buffer addresses and Attributes for Index 1.
DWord Bit Description
0 31:29 |[Command Type
Default Value: 3h GFXPIPE
Format: OpCode
28:27 |Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode
26:24 |3D Command Opcode
Default Value: Oh 3DSTATE_PIPELINED
Format: OpCode
23:16 |3D Command Sub Opcode
Default Value: 61h 3DSTATE_SO_BUFFER_INDEX_1
Format: OpCode
15:8 Reserved
Format: MBZ
7:0 DWord Length
Default Value: 6h Excludes DWord (0,1)
Format: =n
Total Length - 2
1.7 223:0 |SO Buffer Index State Body
Format: 3DSTATE_SO_BUFFER_INDEX_BODY
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3DSTATE_SO_BUFFER_INDEX 2

3DSTATE_SO BUFFER_INDEX 2

Source: RenderCS
Length Bias: 2
This command is to program the SO buffer addresses and Attributes for Index 2.
DWord Bit Description
0 31:29 |[Command Type
Default Value: 3h GFXPIPE
Format: OpCode
28:27 |Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode
26:24 |3D Command Opcode
Default Value: Oh 3DSTATE_PIPELINED
Format: OpCode
23:16 |3D Command Sub Opcode
Default Value: 62h 3DSTATE_SO_BUFFER_INDEX_2
Format: OpCode

15:8 Reserved

Format:

MBZ

7:0 DWord Length

Default Value:

6h Excludes DWord (0,1)

Format:

=N

Total Length - 2

1.7 223:0 |SO Buffer Index State Body

Format:

3DSTATE_SO_BUFFER_INDEX BODY
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3DSTATE_SO_BUFFER_INDEX_3

3DSTATE_SO_BUFFER_INDEX 3

Source: RenderCS
Length Bias: 2
This command is to program the SO buffer addresses and Attributes for Index 3.
DWord Bit Description
0 31:29 |[Command Type
Default Value: 3h GFXPIPE
Format: OpCode
28:27 |Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode
26:24 |3D Command Opcode
Default Value: Oh 3DSTATE_PIPELINED
Format: OpCode
23:16 |3D Command Sub Opcode
Default Value: 63h 3DSTATE_SO_BUFFER_INDEX_3
Format: OpCode
15:8 [Reserved
Format: MBZ
7:0 DWord Length
Default Value: 6h Excludes DWord (0,1)
Format: =n
Total Length - 2
1.7 223:0 |SO Buffer Index State Body
Format: 3DSTATE_SO_BUFFER_INDEX _BODY
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3DSTATE_SO_BUFFER

3DSTATE_SO_BUFFER

Source:

Length Bias:

RenderCS
2

Programming Notes

Foreach SO Buffer, the 3DSTATE_SO_BUFFER must only be sent once prior to each 3DPRIMITIVE command.

Workaround

Workaround : This command must be followed by a PIPE_CONTROL with CS Stall bit set.

DWord

Bit

Description

0

31:29

Command Type

Default Value:

3h GFXPIPE

Format:

OpCode

28:27

Command SubType

Default Value:

3h GFXPIPE_3D

Format:

OpCode

26:24

3D Command Opcode

Default Value:

Th 3DSTATE_NONPIPELINED

Format:

OpCode

23:16

3D Command Sub Opcode

Default Value:

18h 3DSTATE_SO_BUFFER

Format:

OpCode

15:8

Reserved

Format:

MBZ

70

DWord Length

Default Value:

6h Excludes DWord (0, 1)

Format:

=N

Total Length - 2

31

SO Buffer Enable

Format:

Enable

If set, stream output to SO Buffer is enabled, , if 3DSTATE_STREAMOUT::SO Function ENABLE is
also enabled. If clear, the SO Buffer is considered "not bound" and effectively treated as a zero-
length buffer for the purposes of SO output and overflow detection. If an enabled stream's
Stream to Buffer Selects includes this buffer it is by definition an overflow condition. That stream
will cause no writes to occur, and only SO_PRIM_STORAGE_NEEDED([<stream>] will increment.

30:29

SO Buffer Index

Format:

u2
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3DSTATE_SO_BUFFER

Specifies which of the four SO Buffers is being defined.

28:22

SO Buffer Object Control State

Format: MEMORY_OBJECT_CONTROL_STATE

Specifies the memory object control state for the SO buffer.

21 |Stream Offset Write Enable
Format: Enable
When set, this field allows the hardware to write SO_WRITE_OFFSET[Buffer#] as specified in the
Stream Offset field.
Programming Notes
The field is operates irrespective of whether SO Buffer Enable is set or clear.
20 |Stream Output Buffer Offset Address Enable
Format: Enable
When set, this field allows the hardware to read/write the stream output buffer offset as
specified in the "Stream Output Buffer Offset Address" field.
Programming Notes
The field is operates irrespective of whether SO Buffer Enable is set or clear.
19:0 |Reserved
| Format: MBZ
2.3 | 63:2 |Surface Base Address
| Format: VIRTUAL_ADDR][63:2]
This field specifies the starting address of the buffer in Graphics Memory.
1:0 [Reserved
| Format: | MBZ
4 31:30 | Reserved
| Format: | MBZ
29:0 |Surface Size
| Format: | U30-1
This field specifies the size of buffer in number DWords minus 1 of the buffer in Graphics
Memory.
5.6 | 63:2 [Stream Output Buffer Offset Address

Format: VIRTUAL_ADDR[63:2]

This field specifies the starting address of the buffer in Graphics Memory where the Stream
Output Buffer Offset is stored when all the data has been written. It is also used to fetch the
stream Output buffer Offset when needed.
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3DSTATE_SO_BUFFER

1.0 |Reserved

Format: | MBZ

7 31:0 |Stream Offset

This field specifies the Offset in stream output buffer to start at, or whether to append to the
end of an existing buffer. The Offset must be DWORD aligned. If Stream Offset is equal to
OxFFFFFFFF then load the value at the Stream Output Buffer Offset address into
SO_WRITE_OFFSET[Buffer#]. Otherwise, SO_WRITE_OFFSET[Buffer#] = Stream Offset.
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3DSTATE_SO_DECL_LIST

3DSTATE_SO_DECL_LIST

Source: RenderCS
Length Bias: 2

Workaround
Workaround : This command must be followed by a PIPE_CONTROL with CS Stall bit set.,

DWord| Bit Description
0 31:29 | Command Type

Default Value: 3h GFXPIPE
Format: OpCode

28:27 | Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode

26:24 | 3D Command Opcode
Default Value: 1h 3DSTATE_NONPIPELINED
Format: OpCode

23:16 | 3D Command Sub Opcode
Default Value: 17h 3DSTATE_SO_DECL_LIST
Format: OpCode

15:9 |Reserved

| Format: | MBZ

8:0 |DWord Length

|Format: | =n |
Value Name Description
[1,257] [Excludes DWORD (0,1) 0-128 Entries Value = 2 * (# of SO_DECL quads) + 1
1 31:16 | Reserved
|Format: | MBZ |

15:12 [ Stream to Buffer Selects [3]

| Format: | u4 |
Identifies to which SO Buffers stream 3 outputs. See Stream To Buffer Selects [0] field
description.
Value Name
Txxxb SO Buffer 3
xIxxb SO Buffer 2
xx1xb SO Buffer 1
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|00t | SO Buffer 0

11:8

Stream to Buffer Selects [2]

| Format: | U4

Identifies to which SO Buffers stream 2 outputs. See Stream To Buffer Selects [0] field
description.

Value Name
Txxxb SO Buffer 3
x1xxb SO Buffer 2
xx1xb SO Buffer 1
xxx1b SO Buffer 0

74

Stream to Buffer Selects [1]

Format: U4

Identifies to which SO Buffers stream 1 outputs. See Stream To Buffer Selects [0] field
description.

Value Name
Txxxb SO Buffer 3
x1xxb SO Buffer 2
xx1xb SO Buffer 1
xxx1b SO Buffer 0

3.0

Stream to Buffer Selects [0]

Format: U4

Identifies to which SO Buffers stream 0 outputs (irrespective of whether those buffers are
enabled via 3DSTATE_STREAMOUT). Software is required to scan the SO_DECL list in order to
provide this summary information. Note: For "inactive" streams, software must program this field
to all zero (no buffers written to) and the corresponding Num Entries field to zero (no valid
SO_DECLs).

Value Name
Txxxb SO Buffer 3
x1xxb SO Buffer 2
xx1xb SO Buffer 1
xxx1b SO Buffer 0

31:24

Num Entries [3]

Format: us

Specifies the number of valid SO_DECL entries for Stream 3. (See notes in Num Entries [0] field
description).

Value Name

[0,128] entries

23:16

Num Entries [2]
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3DSTATE_SO_DECL_LIST

Format: | U8

Specifies the number of valid SO_DECL entries for Stream 2. (See notes in Num Entries [0] field
description).

Value Name
[0,128] entries

15:8 | Num Entries [1]
Format: us

Specifies the number of valid SO_DECL entries for Stream 1. (See notes in Num Entries [0] field
description).

Value Name
[0,128] entries

7:0 | Num Entries [0]
Format: us

Specifies the number of valid SO_DECL entries for Stream 0.Note that the SO_DECLs are
programmed in groups of four (one SO_DECL for each of the four streams). Therefore the
number of 2-DWord groups of SO_DECLs supplied in this command is derived from the stream(s)
with the most valid SO_DECLs. The NumEntries value specific to each stream will indicate how
many SO_DECLS are valid for that particular stream. Any trailing invalid SO_DECLs supplied for
streams with fewer valid SO_DECLs will be ignored. It is legal to specify Num Entries = 0 for all
four streams simultaneously. In this case there will be no SO_DECLs included in the command
(only DW 0-2). Note that all Stream to Buffer Selects bits must be zero in this case (as no streams
roduce output).

Value Name
[0,128] entries
3.n | 63:0 |Entry
Format: SO_DECL_ENTRY
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3DSTATE_STENCIL_BUFFER

3DSTATE_STENCIL_BUFFER

Source:

Length Bias:

RenderCS

2

The stencil buffer surface state is delivered as a pipelined state packet. However, the state change pipelining
isn't completely transparent (see restriction below).

WM HW will internally manage the draining pipe and flushing of the caches when this command is issued. The
PIPE_CONTROL restrictions are removed.

Programming Notes

If the Stencil surface is not present, SW must set the Surface Type field to SURFTYPE_NULL.

DWord Bit Description
0 31:29 |Command Type

Default Value: 3h GFXPIPE
Format: OpCode

28:27 |Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode

26:24 |3D Command Opcode
Default Value: Oh 3DSTATE_PIPELINED
Format: OpCode

23:16  |3D Command Sub Opcode
Default Value: 6h 3DSTATE_STENCIL_BUFFER
Format: OpCode

15:8 Reserved
Format: MBZ

7:0 DWord Length
Default Value: 6h Excludes Dword (0,1)
Format: =n
Excludes DWord(0,1)

1.7 223:0 |Stencil Buffer State Body

Format: 3DSTATE_STENCIL_BUFFER_BODY
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3DSTATE_STREAMOUT

Source: RenderCS
Length Bias: 2
This command contains pipelined state required by the SOL unit.
DWord Bit Description
0 31:29 Command Type
Default Value: 3h GFXPIPE
Format: OpCode
28:27 Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode
26:24 3D Command Opcode
Default Value: Oh 3DSTATE_PIPELINED
Format: OpCode
23:16 3D Command Sub Opcode
Default Value: 1Eh 3DSTATE_STREAMOUT
Format: OpCode
15:8 Reserved
Format: MBZ
7.0 DWord Length
Default Value: 3h Excludes DWord (0,1)
Format: =n
1.4 127:.0 |Streamout State Body

Format:

3DSTATE_STREAMOUT_BODY
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3DSTATE_SUBSLICE_HASH_TABLE

3DSTATE_SUBSLICE_HASH_TABLE

Source:

Length Bias:

RenderCS
2

Programmable DualSubSlice hashing control and tables. First DW indicates the mode how the last 4DW are
configured and selects the programmable dualsubslice hashing mode for each slice.

Programming Notes

All slice references are physical slice. Instruction must be programmed based on which slices and subslices are

enabled.
DWord Bit Description
0 31:29 |Command Type

Default Value: 3h GFXPIPE
Format: Opcode

28:27 |Command SubType
Default Value: 3h GFXPIPE_3D
Format: Opcode

26:24 |3D Command Opcode
Default Value: 1h 3DSTATE_NONPIPELINED
Format: OpCode

23:16 |3D Command Sub Opcode
Default Value: 1Fh 3DSTATE_SUBSLICE_HASH_TABLE
Format: OpCode

15:8 |Reserved
Format: | MBZ

7.0 DWord Length
Format: | =n

Value Name
Ch Excludes DWord (0,1) [Default]
1 31:30 |TableMode
Format: U2
Value Name Description
Oh Single table [Default] | DW2-5 is Table[0] - a single 2-way 128 entry [Y][X] table.
1h Dual tables DW?2-3 is 'Table[0]' and is 2-way 64 entry [Y][X] table.
DW4-5 is 'Table[1]' and is 2-way 64 entry [Y][X] table.
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29:16

Reserved

| Format:

| MBZ

15:0

SliceHashCtrl
PerSlice[7:0]SliceHashControl

2.5

127:64

64 Entry 2-way Table[1]

Exists If:

Instruction[3DSTATE_SUBSLICE_HASH_TABLE][TableMode]==Dual

Format:

pixel_hash_table_1bit_64entry

127:0

128 Entry 2-way Table[0]

Exists If:

Instruction[3DSTATE_SUBSLICE_HASH_TABLE][TableMode]==Single

Format:

pixel_hash_table_1bit_128entry

63:0

64 Entry 2-way Table[0]

Exists If:

Instruction[3DSTATE_SUBSLICE_HASH_TABLE][TableMode]==Dual

Format:

pixel_hash_table_1bit_64entry

6.13

255:128

64 Entry 3-way Table[1]

Exists If:

Instruction[3DSTATE_SUBSLICE_HASH_TABLE][TableMode]==Dual

Format:

pixel_hash_table_2bit_64entry

255:0

128 Entry 3-way Table[0]

Exists If:

Instruction[3DSTATE_SUBSLICE_HASH_TABLE][TableMode]==Single

Format:

pixel_hash_table_2bit_128entry

127:0

64 Entry 3-way Table[0]

Exists If:

Instruction[3DSTATE_SUBSLICE_HASH_TABLE][TableMode]==Dual

Format:

pixel_hash_table_2bit_64entry
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3DSTATE_TE
3DSTATE_TE
Source: RenderCS
Length Bias: 2
The state used by TE is defined with this inline state packet.
DWord Bit Description
0 31:29 Command Type
Default Value: 3h GFXPIPE
Format: OpCode
28:27 Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode
26:24 3D Command Opcode
Default Value: Oh 3DSTATE_PIPELINED
Format: OpCode
23:16 3D Command Sub Opcode
Default Value: 1Ch 3DSTATE_TE
Format: OpCode
15:8 Reserved
| Format: | MBZ
7:0 DWord Length
| Format: | =n
Value Name
3h Excludes DWord (0,1) [Default]
1.4 127:0 TE State Body
Format: 3DSTATE_TE_BODY
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3DSTATE_URB_ALLOC_DS

3DSTATE_URB_ALLOC_DS

Source: RenderCS
Length Bias: 2

When executed from the RCS command stream, this command provides the state variables associated with the
URB region used by the DS pipeline stage.

Separate state variables are provided to define the URB region for Slice0 as well as additional URB space for
additional slices (if any are enabled). Hardware will use those values to automatically compute the URB
allocation within the total URB space based on the number of enabled slices. Software shall ensure that the
values programmed do not exceed the URB capacity of a slice. Refer to the L3 allocation and programming
guide for valid URB configurations.

Programming Notes

SW shall ensure that the ordering of URB allocations is consistent between the Slice0 and SliceN state settings
across all FF stage URB allocations.

SW shall issue allocation state for all FF stages, i.e., 3DSTATE_URB_ALLOC_VS, 3DSTATE_URB_ALLOC_HS,
3DSTATE_URB_ALLOC_DS, and 3DSTATE_URB_ALLOC_GS commands.

If Domain Shader Thread Dispatch is Enabled then the minimum number of handles that must be allocated is
50 URB entries.

SW shall ensure that the URB region specified by this command does not overlap with the push constant
allocation in the URB, as defined by the 3DSTATE_PUSH_CONSTANT_ALLOC_VS,
3DSTATE_PUSH_CONSTANT_ALLOC_DS, 3DSTATE_PUSH_CONSTANT_ALLOC_HS, and
3DSTATE_PUSH_CONSTANT_ALLOC_GS commands.

DWord Bit Description
0 31:29 |Command Type

Default Value: 3h GFXPIPE
Format: OpCode

28:27 |Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode

26:24 (3D Command Opcode
Default Value: Oh 3DSTATE_PIPELINED
Format: OpCode

23:16  |3D Command Sub Opcode
Default Value: 5Ah 3DSTATE_URB_ALLOC_DS
Format: OpCode

15:8 Reserved

Format: MBZ

7:0 DWord Length
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Default Value:

Th DWORD_COUNT_n

Format:

=N

1.2

63:0

URB Alloc DS State Body

Format:

3DSTATE_URB_ALLOC_DS_BODY
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3DSTATE_URB_ALLOC_GS

3DSTATE_URB_ALLOC_GS

Source: RenderCS
Length Bias: 2

When executed from the RCS command stream, this command provides the state variables associated with the
URB region used by the GS pipeline stage.

Separate state variables are provided to define the URB region for Slice0 as well as additional URB space for
additional slices (if any are enabled). Software shall ensure that the values programmed do not exceed the URB
capacity of a slice. Refer to the L3 allocation and programming guide for valid URB configurations.

Programming Notes

SW shall ensure that the ordering of URB allocations is consistent between the Slice0 and SliceN state settings
across all FF stage URB allocations.

SW shall issue allocation state for all FF stages, i.e., 3DSTATE_URB_ALLOC_VS, 3DSTATE_URB_ALLOC_HS,
3DSTATE_URB_ALLOC_DS, and 3DSTATE_URB_ALLOC_GS commands.

SW shall ensure that the URB region specified by this command does not overlap with the push constant
allocation in the URB, as defined by the 3DSTATE_PUSH_CONSTANT_ALLOC_VS,
3DSTATE_PUSH_CONSTANT_ALLOC_DS, 3DSTATE_PUSH_CONSTANT_ALLOC_HS, and
3DSTATE_PUSH_CONSTANT_ALLOC_GS commands.

DWord Bit Description

0 31:29 [Command Type

Default Value: 3h GFXPIPE

Format: OpCode

28:27 |Command SubType

Default Value: 3h GFXPIPE_3D

Format: OpCode

26:24 (3D Command Opcode

Default Value: Oh 3DSTATE_PIPELINED

Format: OpCode

23:16  |3D Command Sub Opcode

Default Value: 5Bh 3DSTATE_URB_ALLOC_GS

Format: OpCode

15:8 Reserved

Format: MBZ

7:0 DWord Length

Default Value: 1h DWORD_COUNT_n

Format: =n

1.2 63:0 URB Alloc GS State Body
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3DSTATE_URB_ALLOC_GS

Format: | 3DSTATE_URB_ALLOC_GS_BODY
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3DSTATE_URB_ALLOC_HS

3DSTATE_URB_ALLOC_HS

Source: RenderCS
Length Bias: 2

When executed from the RCS command stream, this command provides the state variables associated with the
URB region used by the HS pipeline stage.

Separate state variables are provided to define the URB region for Slice0 as well as additional URB space for
additional slices (if any are enabled). Hardware will use those values to automatically compute the URB
allocation within the total URB space based on the number of enabled slices. Software shall ensure that the
values programmed do not exceed the URB capacity of a slice. Refer to the L3 allocation and programming
guide for valid URB configurations.

Programming Notes

SW shall ensure that the ordering of URB allocations is consistent between the Slice0 and SliceN state settings
across all FF stage URB allocations.

SW shall issue allocation state for all FF stages, i.e., 3DSTATE_URB_ALLOC_VS, 3DSTATE_URB_ALLOC_HS,
3DSTATE_URB_ALLOC_DS, and 3DSTATE_URB_ALLOC_GS commands.

SW shall ensure that the URB region specified by this command does not overlap with the push constant
allocation in the URB, as defined by the 3DSTATE_PUSH_CONSTANT_ALLOC_VS,
3DSTATE_PUSH_CONSTANT_ALLOC_DS, 3DSTATE_PUSH_CONSTANT_ALLOC_HS, and
3DSTATE_PUSH_CONSTANT_ALLOC_GS commands.

DWord Bit Description
0 31:29 |[Command Type

Default Value: 3h GFXPIPE
Format: OpCode

28:27 |Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode

26:24  |3D Command Opcode
Default Value: Oh 3DSTATE_PIPELINED
Format: OpCode

23:16  |3D Command Sub Opcode
Default Value: 59h 3DSTATE_URB_ALLOC_HS
Format: OpCode

15:8 Reserved

| Format: MBZ
7:0 DWord Length
| Default Value: 1Th DWORD_COUNT _n
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3DSTATE_URB_ALLOC_HS

| Format: | =n
1.2 63:0 URB Alloc HS State Body
| Format: | 3DSTATE_URB_ALLOC_HS_BODY
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3DSTATE_URB_ALLOC_VS

3DSTATE_URB_ALLOC_VS

Source: RenderCS, PositionCS
Length Bias: 2

When executed from the RCS command stream, this command provides the state variables associated with the
URB region used by the VF and VS pipeline stages.

When executed from the POCS command stream, this command provides the state variables associated with
the URB region used by the VFR and VSR pipeline stages. The POCS command stream will only execute
3DSTATE_URB_ALLOC_VS command with respect to URB programming for the POCS 3D pipeline.
3DSTATE_URB_ALLOC_HS, 3DSTATE_URB_ALLOC_DS and 3DSTATE_URB_ALLOC_GS commands are ignored by
the POCS command stream.

Separate state variables are provided to define the URB region for Slice0 as well as additional URB space for
additional slices (if any are enabled). Hardware will use those values to automatically compute the URB
allocation within the total URB space based on the number of enabled slices. Software shall ensure that the
values programmed do not exceed the URB capacity of a slice. Refer to the L3 allocation and programming
guide for valid URB configurations.

Programming Notes

SW shall ensure that the ordering of URB allocations is consistent between the Slice0 and SliceN state settings
across all FF stage URB allocations.

The VSR URB region shall never overlap any other URB region. As POCS and RCS command streams are not
implicitly synchronized, if POCS is used SW shall reserve a region of the URB for use by VSR. Both pipelines
must be flushed and synchronized before expanding the VSR URB region such that the new VSR URB region
overlaps URB space previously used by the render pipeline, or the URB space to be used by the render pipeline
overlaps the previous VSR URB region.

When specifying URB allocation state for the RCS 3D pipe, SW shall issue allocation state for all FF stages, i.e.,
3DSTATE_URB_ALLOC_VS, 3DSTATE_URB_ALLOC_HS, 3DSTATE_URB_ALLOC_DS, and 3DSTATE_URB_ALLOC_GS
commands.

SW shall ensure that the URB region specified by this command does not overlap with the push constant
allocation in the URB, as defined by the 3DSTATE_PUSH_CONSTANT_ALLOC_VS,
3DSTATE_PUSH_CONSTANT_ALLOC_DS, 3DSTATE_PUSH_CONSTANT_ALLOC_HS, and
3DSTATE_PUSH_CONSTANT_ALLOC_GS commands.

DWord Bit Description
0 31:29 [Command Type
Default Value: 3h GFXPIPE
Format: OpCode
28:27 |Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode

26:24  |3D Command Opcode
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3DSTATE_URB_ALLOC_VS

Default Value: Oh 3DSTATE_PIPELINED
Format: OpCode

23:16 3D Command Sub Opcode
Default Value: 58h 3DSTATE_URB_ALLOC_VS
Format: OpCode

15:8 Reserved
Format: MBZ

7:0 DWord Length
Default Value: 1h DWORD_COUNT_n
Format: =n

1.2 63:0 URB Alloc VS State Body

Format: 3DSTATE_URB_ALLOC_VS_BODY
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3DSTATE_URB_DS

3DSTATE_URB_DS

Source: RenderCS
Length Bias: 2

This command may not overlap with the push constants in the URB defined by the
3DSTATE_PUSH_CONSTANT_ALLOC_VS, 3DSTATE_PUSH_CONSTANT_ALLOC_DS,
3DSTATE_PUSH_CONSTANT_ALLOC_HS, and 3DSTATE_PUSH_CONSTANT_ALLOC_GS commands.

The URB Starting Address and Number of URB Entries fields shall be programmed as if there is only one slice
enabled. When more than one slice is enabled, hardware will (a) recompute the actual URB Starting Address
based on the number of enabled slices and (b) multiply the Number of URB Entries by the number of enabled
slices. Software shall ensure that the values programmed do not exceed the URB capacity of a single slice. Refer
to the L3 allocation and programming guide for valid URB configurations.

Programming Notes

When programming DS URB state for the RCS 3D pipe, 3DSTATE_URB_VS, 3DSTATE_URB_HS, and
3DSTATE_URB_GS must also be programmed in order for the programming of this state to be valid.

Please see3DSTATE URB ALLOC DSfor any new programming notes related to URB programming.

DWord Bit Description
0 31:29 Command Type

Default Value: 3h GFXPIPE
Format: OpCode

28:27 Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode

26:24 3D Command Opcode
Default Value: Oh 3DSTATE_PIPELINED
Format: OpCode

23:16 3D Command Sub Opcode
Default Value: 32h 3DSTATE_URB_DS
Format: OpCode

15:8 Reserved
Format: MBZ

7:0 DWord Length
Default Value: Oh DWORD_COUNT_n
Format: =n

1 31:0 URB DS State Body

Format: 3DSTATE_URB_DS_BODY

Doc Ref # IHD-OS-DG1-Vol 2a-2.21 139


https://gfxspecs.intel.com/Predator/Home/Index/47103

intel

3DSTATE_URB_GS

3DSTATE_URB_GS

Source: RenderCS
Length Bias: 2

This command may not overlap with the push constants in the URB defined by the
3DSTATE_PUSH_CONSTANT_ALLOC_VS, 3DSTATE_PUSH_CONSTANT_ALLOC_DS,
3DSTATE_PUSH_CONSTANT_ALLOC_HS, and 3DSTATE_PUSH_CONSTANT_ALLOC_GS commands.

The URB Starting Address and Number of URB Entries fields shall be programmed as if there is only one slice
enabled. When more than one slice is enabled, hardware will (a) recompute the actual URB Starting Address
based on the number of enabled slices and (b) multiply the Number of URB Entries by the number of enabled
slices. Software shall ensure that the values programmed do not exceed the URB capacity of a single slice. Refer
to the L3 allocation and programming guide for valid URB configurations

Programming Notes

When programming GS URB state for the RCS 3D pipe, 3DSTATE_URB_VS, 3DSTATE_URB_HS, and
3DSTATE_URB_DS must also be programmed in order for the programming of this state to be valid.

Please see3DSTATE URB ALLOC GSfor any new programming notes related to URB programming.

DWord Bit Description
0 31:29 Command Type

Default Value: 3h GFXPIPE
Format: OpCode

28:27 Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode

26:24 3D Command Opcode
Default Value: Oh 3DSTATE_PIPELINED
Format: OpCode

23:16 3D Command Sub Opcode
Default Value: 33h 3DSTATE_URB_GS
Format: OpCode

15:8 Reserved
Format: MBZ

7:0 DWord Length
Default Value: Oh DWORD_COUNT_n
Format: =n

1 31:0 URB GS State Body

Format: 3DSTATE_URB_GS_BODY
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3DSTATE_URB_HS

3DSTATE_URB_HS

Source: RenderCS
Length Bias: 2

This command may not overlap with the push constants in the URB defined by the
3DSTATE_PUSH_CONSTANT_ALLOC_VS, 3DSTATE_PUSH_CONSTANT_ALLOC_DS,
3DSTATE_PUSH_CONSTANT_ALLOC_HS, and 3DSTATE_PUSH_CONSTANT_ALLOC_GS commands.

The URB Starting Address and Number of URB Entries fields shall be programmed as if there is only one slice
enabled. When more than one slice is enabled, hardware will (a) recompute the actual URB Starting Address
based on the number of enabled slices and (b) multiply the Number of URB Entries by the number of enabled
slices. Software shall ensure that the values programmed do not exceed the URB capacity of a single slice. Refer
to the L3 allocation and programming guide for valid URB configurations

Programming Notes

When programming HS URB state for the RCS 3D pipe, 3DSTATE_URB_VS, 3DSTATE_URB_DS, and
3DSTATE_URB_GS must also be programmed in order for the programming of this state to be valid.

Please see3DSTATE URB ALLOC HSfor any new programming notes related to URB programming.

DWord Bit Description
0 31:29 Command Type

Default Value: 3h GFXPIPE
Format: OpCode

28:27 Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode

26:24 3D Command Opcode
Default Value: Oh 3DSTATE_PIPELINED
Format: OpCode

23:16 3D Command Sub Opcode
Default Value: 31h 3DSTATE_URB_HS
Format: OpCode

15:8 Reserved
Format: MBZ

7:0 DWord Length
Default Value: Oh DWORD_COUNT _n
Format: =n
1 31:0 URB HS State Body

Format: 3DSTATE_URB_HS_BODY
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3DSTATE_URB_VS

3DSTATE_URB_VS

Source: RenderCS, PositionCS
Length Bias: 2

Description

VS URB Entry Allocation Size equal to 4(5 512-bit URB rows) may cause performance to decrease due to
banking in the URB. Element sizes of 16 to 20 should be programmed with six 512-bit URB rows.

This command may not overlap with the push constants in the URB defined by the
3DSTATE_PUSH_CONSTANT_ALLOC_VS, 3DSTATE_PUSH_CONSTANT_ALLOC_DS,
3DSTATE_PUSH_CONSTANT_ALLOC_HS, and 3DSTATE_PUSH_CONSTANT_ALLOC_GS commands.

The offset and size should be programmed as if there is only one slice enabled. Hardware will grow the size
based on the slice configuration. Software shall ensure that the values programmed do not exceed the URB
capacity of one slice. Refer to the L3 allocation and programming guide for valid URB configurations.

overlap any other URB region. As POCS and RCS command streams are not implicitly synchronized, if POCS is
used SW shall reserve a region of the URB for use by VSR. Both pipelines must be flushed and synchronized
before expanding the VSR URB region such that the new VSR URB region overlaps URB space previously used
by the render pipeline, or the URB space to be used by the render pipeline overlaps the previous VSR URB
region. The POCS command stream will only execute 3DSTATE_URB_VS command with respect to URB
programming for the POCS 3D pipeline. 3DSTATE_URB_HS, 3DSTATE_URB_DS and 3DSTATE_URB_GS
commands are ignored by the POCS command stream.

When executed from the POCS command stream, state for the VSR stage is set. The VSR URB region shall never

Programming Notes

When programming VS URB state for the RCS 3D pipe, 3DSTATE_URB_HS, 3DSTATE_URB_DS, and
3DSTATE_URB_GS must also be programmed in order for the programming of this state to be valid.

Please see3DSTATE URB ALLOC VSfor any new programming notes related to URB programming.

DWord Bit Description
0 31:29 Command Type

Default Value: 3h GFXPIPE
Format: OpCode

28:27 Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode

26:24 3D Command Opcode
Default Value: Oh 3DSTATE_PIPELINED
Format: OpCode

23:16 3D Command Sub Opcode
Default Value: 30h 3DSTATE_URB_VS
Format: OpCode
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3DSTATE_URB_VS

15:8 Reserved

| Format: | MBZ
7:0 DWord Length
Default Value: Oh DWORD_COUNT_n
Format: =n
1 31:0 URB VS State Body
Format: 3DSTATE_URB_VS_BODY
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3DSTATE_VERTEX BUFFERS

Source: RenderCS
Length Bias: 2

This command is used to specify VB state used by the VF function.

Can specify from 1 to 33 VBs.

The VertexBufferID field within a VERTEX_BUFFER_STATE structure indicates the specific VB. If a VB definition is
not included in this command, its associated state is left unchanged and is available for use if previously
defined.

Programming Notes

It is possible to have individual vertex elements sourced completely from generated ID values and therefore not
require any vertex buffer accesses for that vertex element. In this case, VFfunction will simply ignore the VB
state associated with that vertex element. If all enabled vertex elements have this characteristic, no VBs are
required to process 3DPRIMITIVE commands. For example, this might arise when the user wants to perform all
data lookups in the first shader, so only generated index values need to be passed down to it. In this extreme
case, SW would not need to program any VB state, and therefore not need to issue any
3DSTATE_VERTEX_BUFFERS commands.

For any 3DSTATE_VERTEX_BUFFERS command, at least one VERTEX_BUFFER_STATE structure must be included.

VERTEX_BUFFER_STATE structures are 4 DWords for both VERTEXDATA buffers and INSTANCEDATA buffers.

Inclusion of partial VERTEX_BUFFER_STATE structures is UNDEFINED.

The order in which VBs are defined within this command can be arbitrary, though a vertex buffer must be
defined only once in any given command (otherwise operation is UNDEFINED).

When executed in the POCS command stream, this command programs state for the VFR stage of the POCS
pipeline.

DWord Bit Description
0 31:29 |Command Type

Default Value: 03h GFXPIPE
Format: Opcode

28:27 |Command SubType
Default Value: 3h GFXPIPE_3D
Format: Opcode

26:24 3D Command Opcode
Default Value: Oh 3DSTATE_PIPELINED
Format: Opcode

23:16 3D Command Sub Opcode
Default Value: 08h 3DSTATE_VERTEX_BUFFERS
Format: Opcode
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3DSTATE_VERTEX BUFFERS

15

Reserved

| Format: | MBZ

14:8

Reserved

| Format: | MBZ

7:0

DWord Length

Format: |

n = 4b-1 (where b = # of buffer states included)

Value Name

3 DWORD_COUNT_n [Default]

[3,131] 1-33 Buffers

1.n 127:0

Vertex Buffer State

Format: VERTEX_BUFFER_STATE
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3DSTATE_VERTEX_ELEMENTS

3DSTATE_VERTEX ELEMENTS

Source: RenderCS
Length Bias: 2

This is a variable-length command used to specify the active vertex elements. Each VERTEX_ELEMENT_STATE
structure contains a Valid bit which determines which elements are used. Any elements not programmed by
this command are disabled.

Up to 34 elements.

Programming Notes

At least one VERTEX_ELEMENT _STATE structure must be included.

Inclusion of partial VERTEX_ELEMENT_STATE structures is UNDEFINED.

SW must ensure that at least one vertex element is defined prior to issuing a 3DPRIMTIVE command, or
operation is UNDEFINED.

There are no 'holes' allowed in the destination vertex: NOSTORE components must be overwritten by
subsequent components unless they are the trailing DWords of the vertex. Software must explicitly chose some
value (probably 0) to be written into DWords that would otherwise be 'holes'.

Within a VERTEX_ELEMENT_STATE structure, if a Component Control field is set to something other than
VFCOMP_STORE_SRC, no higher-numbered Component Control fields may be set to VFCOMP_STORE_SRC. In
other words, only trailing components can be set to something other than VFCOMP_STORE_SRC.

See additional restrictions listed in the command fields and VERTEX_ELEMENT_STATE description.

Element[0] must be valid.

All elements must be valid from Element[0] to the last valid element. (E.g.. if Element[2] is valid then Element[1]
and Element[0] must also be valid).

The pitch between elements packed in the URB will always be 128 bits.

When executed in the POCS command stream, this command programs state for the VFR stage of the POCS
pipeline.

DWord Bit Description

0 31:29 |Command Type

Default Value: 03h GFXPIPE

Format: Opcode

28:27 |Command SubType

Default Value: 3h 3D

Format: Opcode

26:24 |3D Command Opcode

Default Value: Oh 3DSTATE_PIPELINED

Format: Opcode

23:16 |3D Command Sub Opcode
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3DSTATE_VERTEX ELEMENTS

Default Value: 09h 3DSTATE_VERTEX_ELEMENTS
Format: Opcode
15 Reserved
| Format: | MBZ

14:8 Reserved

| Format: | MBZ

7:0 DWord Length

| Format: | =n
Vertex Element Count = (DWord Count + 1) / 2
Value Name Description
1 DWORD_COUNT_n [Default] excludes DWords 0,1
[1,67] Range 1-34 Elements
1.n 63:0 Element
Format: VERTEX_ELEMENT_STATE
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3DSTATE_VF_COMPONENT_PACKING

3DSTATE_VF_COMPONENT_PACKING

Source: RenderCS
Length Bias: 2

This command is used to specify, separately for Vertex Elements [0-31], which post-conversion, 32-bit
components are "enabled" to be stored in the URB, and which are "disabled" (not stored). 128 per-component
enable bits are provided. Disabling all four components for a given Vertex Element will result in no data stored
for that element. Note that any insertion of SGVs (3DSTATE_VF_SGVS) is performed before the packing
operation. The Component Packing Enable bit (3DSTATE_VF) controls the overall packing process. If that bit is
set, the packing process is enabled and the bit mask provided in this command is used to control which
components are stored. If that bit is clear, the packing process is disabled - all four components of "valid" Vertex
Elements will be stored.

Programming Restrictions:

e The Vertex Elements referenced in this command correspond to the first 32 VERTEX_ELEMENT structures
passed in 3DSTATE_VERTEX_ELEMENTS. A Vertex Element must be marked as "Valid" via
3DSTATE_VERTEX_ELEMENTS or be an SGV or an element between the last valid element and the last
SGV in order for the corresponding Component Enable bits of this command to be utilized.

¢ No enable bits are provided for Vertex Elements [32-33], and therefore no packing is performed on
these elements (if Valid, all 4 components are stored).

e |f a Vertex Element has Edge Flag Enable set no packing is performed for that element and the
corresponding packing state is ignored.

e Component packing is probably only useful for SIMD8 VS thread execution.

At least one component of one "valid" Vertex Element must be enabled.

When executed in the POCS command stream, this command programs state for the VFR stage of the POCS
pipeline.

Software shall enable all components (XYZW) for any and all VERTEX_ELEMENTSs associated with a 256-bit
SURFACE_FORMAT. It is INVALID to disable any components in these cases.

DWord Bit Description
0 31:29 |Command Type

Default Value: 3h GFXPIPE
Format: OpCode

28:27 |Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode

26:24 3D Command Opcode
Default Value: Oh 3DSTATE_PIPELINED
Format: OpCode
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23:16 |3D Command Sub Opcode

Default Value:

55h 3DSTATE_VF_COMPONENT_PACKING

Format: OpCode
15 Reserved
| Format: | MBZ |
14:8 |Reserved
| MBZ |

Format:

7:0 DWord Length

Default Value:

3h Excludes DWord (0,1)

Format:

=N

1.4

127:0

VF Component Packing State Body

Format:

| 3DSTATE_VF_COMPONENT_PACKING_BODY
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3DSTATE_VF_INSTANCING

3DSTATE_VF_INSTANCING

RenderCS
Length Bias: 2

Source:

This command is used to control the "instancing” state associated with a specific vertex element.

Programming Notes

When executed in the POCS command stream, this command programs state for the VFR stage of the POCS

pipeline.
DWord Bit Description
0 31:29 |Command Type
Default Value: 3h GFXPIPE
Format: OpCode
28:27 |Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode
26:24 |3D Command Opcode
Default Value: Oh 3DSTATE_PIPELINED
Format: OpCode
23:16 |3D Command Sub Opcode
Default Value: 49h 3DSTATE_VF_INSTANCING
Format: OpCode
15:8 Reserved
| Format: | MBZ
7:0 DWord Length
| Format: | =n
Value Name
1h Excludes DWord (0,1) [Default]
43h Context Restore
1.2 63:0 VF Instancing State Body
Format: | 3DSTATE_VF_INSTANCING_BODY
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3DSTATE_VF

3DSTATE_VF
Source: RenderCS
Length Bias: 2

This command is used to set various state variables in the VF stage.
The use of the component packing mask is specified via 3SDSTATE_VF_COMPONENT_PACKING

Programming Notes

When executed in the POCS command stream, this command programs state for the VFR stage of the POCS
pipeline.

DWord| Bit Description
0 31:29 | Command Type

Default Value: 3h GFXPIPE
Format: OpCode

28:27 | Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode

26:24 | 3D Command Opcode
Default Value: Oh 3DSTATE_PIPELINED
Format: OpCode

23:16|3D Command Sub Opcode
Default Value: 0Ch 3DSTATE_VF
Format: OpCode

15 |[Reserved
| Format: | MBZ |

14 |Force Sequential Access Enable
| Format: | Enable |

If ENABLED, the VERTEXDATA buffers are accessed sequentially, regardless of the value of
3DPRIMITIVE:VertexAccessType. The VertexID will still be equal to the index obtained from the
Index Buffer if 3DPRIMITIVE:VertexAccessType is RANDOM.
The3DSTATE_VF_TOPOLOGY::Primitive Topology Type must be set to patchlist 1.

If DISABLED, the VERTEXDATA buffers are accessed according to the value of
3DPRIMITIVE::VertexAccessType.

Programming Notes

Software shall not enable both Force Sequential Access Enable AND either of the
Sequential/Indexed Draw Cut Index Enable bits. l.e., Force Sequential Access and Cut Index
processing are mutually exclusive functions.

13 |InstancelD Offset Enable
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3DSTATE_VF

| Format: | Enable

If ENABLED, the InstancelD value optionally inserted into the vertex data, and used as an index
for vertex element addressing when Instance Stride Enable is ENABLED, is offset by
Startinstancelocation. If DISABLED, InstancelD is not offset by StartinstancelLocation and instead
is always 0-based.

12 |Reserved
| Format: | MBZ
11 |VertexID Offset Enable
| Format: | Enable
If ENABLED, the VertexID value optionally inserted into the vertex data is offset by
StartVertexLocation (SEQUENTIAL draws) or BaseVertexLocation (RANDOM draws).|f DISABLED,
VertexID is not offset by these values and instead is always 0-based
10 |Sequential Draw Cut Index Enable
Format: Enable
If ENABLED, vertex indices in SEQUENTIAL 3DPRIMITIVE commands are compared to the Cut
Index (specified below). When the vertex index matches the Cut Index any previous topology is
terminated.If DISABLED, vertex indices are not compared to the Cut Index. This field can only be
enabled for certain primitive topology types. Refer to the table later in this section for details.
Programming Notes
Software shall not enable both Force Sequential Access Enable AND either of the
Sequential/Indexed Draw Cut Index Enable bits. l.e., Force Sequential Access and Cut Index
processing are mutually exclusive functions.
9 |Component Packing Enable
Format: Enable
If ENABLED, vertex element component packing (as specified by
3DSTATE_VF_COMPONENT_PACKING) is performed before vertices are written into the URB.If
DISABLED, no component packing is performed - all components of valid vertex elements will be
stored in the URB.
8 |Indexed Draw Cut Index Enable

Format: Enable

If ENABLED, vertex indices in RANDOM 3DPRIMITIVE commands are compared to the Cut Index
(specified below). When the vertex index matches the Cut Index any previous topology is
terminated. If DISABLED, vertex indices are not compared to the Cut Index and are used strictly
as indices into vertex buffers. This field can only be enabled for certain primitive topology types.
Refer to the table later in this section for details.

Programming Notes

Software shall not enable both Force Sequential Access Enable AND either of the
Sequential/Indexed Draw Cut Index Enable bits. l.e., Force Sequential Access and Cut Index
processing are mutually exclusive functions.
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3DSTATE_VF

70

DWord Length

Default Value:

Oh Excludes DWord (0,1)

Format:

=N

1 31:0

VF State Body

Format:

3DSTATE_VF_BODY
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3DSTATE_VF_SGVS_2

3DSTATE_VF_SGVS_2

Source: RenderCS
Length Bias: 2

This command is used to control the insertion of the Extended Parameter (XP0-2) System-Generated Values
(SGVs) into an input Vertex URB Entry (VUE) (available as input to a VS thread). The insertions are individually-
controlled. The insertion locations are specified as 128-bit element locations (starting at the beginning of the
VUE) and 32-bit component within those specified elements. The SGV values can be inserted either (a) within a
valid vertex element (in which case the value overwrites the value specified via 3DSTATE_VERTEX_ELEMENTS) or
(b) beyond the last valid vertex element written to the URB. This permits some orthogonality between the
programming of vertex elements (which typically is known at draw time) and programming of SGV insertion
(which is associated with the shader). There are some restrictions however (see below). If an SGV is inserted
beyond the last valid vertex element, zeroes are first inserted in the VUE after the last valid vertex element up
to and including the vertex element receiving an SGV. If both of the SGVs are enabled for insertion, the zeroes
will extend to the last vertex element receiving and SGV. Then the SGV(s) are inserted.

The sources for these SGV values are derived from 3DPRIMITIVE command parameters. Controls in the
3DPRIMITIVE command determine whether (a) the parameters are directly defined via in-line command
DWords, (b) the parameters are indirectly specified by command stream registers, or (c) the parameters are not
included in the 3DPRIMITIVE command and therefore default to 0. Refer to the 3DPRIMITIVE command
description for details on these different cases.

The states included in this command are used to (a) enable/disable specific XP* SGV insertions and (b) for XPO
and XP1, specify which 3DPRIMITIVE parameters are used to source the inserted SGV value.

The insertion of SGV values occurs before any component packing (3DSTATE_VF_COMPONENT_PACKING).
Therefore the Element Offsets and Component Numbers specified in this command refer to the pre-packed
data, following 3DSTATE_VERTEX_ELEMENT processing.

Programming Notes

Programming Restrictions:

e |t is INVALID to specify that more than one SGV is to be stored in the same element/component location
within the VUE.

e The states programmed by this command overwrite the state programmed by any previous commands.
l.e., a specific SGV (if enabled) can only be inserted in one component of a vertex.

e Itis INVALID to insert an SGV value past the end of the VUE entry (as determined by VS URB Entry
Allocation Size) or past the 33rd vertex element. Therefore the programming of VS URB Entry Allocation
Size needs to comprehend any SGV insertion requirements.

e [tis INVALID to use this command to overwrite any portion of a 64-bit vertex element component.

When executed in the POCS command stream, this command programs state for the VFR stage of the POCS
pipeline.

DWord Bit Description

0 31:29 Command Type

Default Value: 3h GFXPIPE
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3DSTATE_VF_SGVS_2

| Format:

|OpCode

28:27

Command SubType

Default Value:

3h GFXPIPE_3D

Format:

OpCode

26:24

3D Command Opcode

Default Value:

Oh 3DSTATE_PIPELINED

Format:

OpCode

23:16

3D Command Sub Opcode

Default Value:

56h 3DSTATE_VF_SGVS_2

Format:

OpCode

15:8

Reserved

Format:

70

DWord Length

Default Value:

1h Excludes DWord (0,1)

Format:

=n

1.2

63:0

VF SGVS 2 State Body

Format:

3DSTATE_VF_SGVS_2_BODY
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3DSTATE_VF_SGVS

3DSTATE_VF_SGVS

Source: RenderCS
Length Bias: 2

This command is used to control the insertion of the VertexID and InstancelD System-Generated Values (SGVs)
into an input Vertex URB Entry (VUE) (available as input to a VS thread). VertexID and InstancelD insertion can
be individually controlled. The insertion locations are specified as 128-bit element locations (starting at the
beginning of the VUE) and the 32-bit component within those specified elements. The SGV values can be
inserted either (a) within a valid vertex element (in which case the value overwrites the value specified via
3DSTATE_VERTEX_ELEMENTS) or (b) beyond the last valid vertex element written to the URB. This permits some
orthogonality between the programming of vertex elements (which typically is known at draw time) and
programming of SGV insertion (which is associated with the shader). There are some restrictions however (see
below). If an SGV is inserted beyond the last valid vertex element, zeroes are first inserted in the VUE after the
last valid vertex element up to and including the vertex element receiving an SGV. If both of the SGVs are
enabled for insertion, the zeroes will extend to the last (largest index) vertex element receiving an SGV. Then
the SGV(s) are inserted.

The insertion of SGV values occurs before any component packing (3DSTATE_VF_COMPONENT_PACKING).
Therefore the Element Offsets and Component Numbers specified in this command refer to the pre-packed
data, following 3DSTATE_VERTEX_ELEMENT processing.

Programming Notes

Programming Restrictions:

e Itis INVALID to store both the VertexID and InstancelD in the same element/component location within
the VUE.

e The states programmed by this command overwrite the state programmed by any previous commands.
l.e., VertexID and InstancelD (if enabled) can only be inserted in one component of a vertex.

e It is INVALID to insert an SGV value past the end of the VUE entry (as determined by VS URB Entry
Allocation Size) or past the 33rd vertex element. Therefore the programming of VS URB Entry Allocation
Size needs to comprehend any SGV insertion requirements.

e Itis INVALID to use this command to overwrite any portion of a 64-bit vertex element component.

e Itis INVALID to use this command to overwrite a EdgeFlag vertex element component or any vertex
element beyond it.

When executed in the POCS command stream, this command programs state for the VFR stage of the POCS
pipeline.

DWord Bit Description
0 31:29 Command Type
Default Value: 3h GFXPIPE
Format: OpCode
28:27 Command SubType
Default Value: 3h GFXPIPE_3D
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3DSTATE_VF_SGVS

| Format: | OpCode

26:24 3D Command Opcode
Default Value: Oh 3DSTATE_PIPELINED
Format: OpCode

23:16 3D Command Sub Opcode
Default Value: 4Ah 3DSTATE_VF_SGVS
Format: OpCode

15:8 Reserved
Format: MBZ

7:0 DWord Length
Default Value: Oh Excludes DWord (0,1)
Format: =n

1 31:0 VF SGVS State Body

Format: 3DSTATE_VF_SGVS_BODY
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3DSTATE_VF_STATISTICS

3DSTATE_VF_STATISTICS

Source: RenderCS
Length Bias: 1

The VF stage tracks two pipeline statistics, the number of vertices fetched and the number of objects generated.
VF will increment the appropriate counter for each when statistics gathering is enabled by issuing the
3DSTATE_VF_STATISTICS command with the [Statistics Enable] bit set.

Programming Notes

When executed in the POCS command stream, this command programs state for the VFR stage of the POCS
pipeline.

DWord| Bit Description
0 31:29 | Command Type

Default Value: 3h GFXPIPE
Format: Opcode

28:27 | Command SubType
Default Value: Th GFXPIPE_SINGLE_DW
Format: Opcode

26:24 | 3D Command Opcode
Default Value: Oh 3DSTATE_PIPELINED
Format: Opcode

GFXPIPE[28:27 = 1h, 26:24 = Oh, 23:16 = OBh] (Pipelined, Single DWord)

23:16|3D Command Sub Opcode

Default Value: OBh 3DSTATE_VF_STATISTICS

Format: Opcode

GFXPIPE[28:27 = 1h, 26:24 = Oh, 23:16 = OBh] (Pipelined, Single DWord)

15:1 | Reserved
| Format: | MBZ

0 |Statistics Enable

| Format: | Enable

If ENABLED, VF will increment the pipeline statistics counters IA_VERTICES_COUNT and
IA_PRIMITIVES_COUNT for each vertex fetched and each object output, respectively, for

3DPRIMITIVE commands issued subsequently. If DISABLED, these counters will not be
incremented for subsequent 3DPRIMITIVE commands.

Programming Notes

When a 3DPRIMITIVE command with POSH Enable set is executed from the RCS command
stream, VF statistics gathering is inhibited for that command.
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3DSTATE_VF_TOPOLOGY

3DSTATE_VF_TOPOLOGY

Source: RenderCS
Length Bias: 2

This command specifies the VF stage's Topology state which can be used to override the Primitive Topology
Type in subsequent 3DPRIMITIVE commands.

Programming Notes

When executed in the POCS command stream, this command programs state for the VFR stage of the POCS
pipeline, and only the following topologies are valid: 3DPRIM_TRILIST, 3DPRIM_TRISTRIP,

3DPRIM_TRISTRIP_REV.

DWord Bit Description
0 31:29 [Command Type

Default Value: 3h GFXPIPE
Format: OpCode

28:27 |Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode

26:24 3D Command Opcode
Default Value: Oh 3DSTATE_PIPELINED
Format: OpCode

23:16  |3D Command Sub Opcode
Default Value: 4Bh 3DSTATE_VF _TOPOLOGY
Format: OpCode

15:8 Reserved
Format: MBZ

7.0 DWord Length
Default Value: Oh Excludes DWord (0,1)
Format: =n

1 31:0 VF Topology State Body
| Format: | 3DSTATE_VF_TOPOLOGY_BODY
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3DSTATE_VIEWPORT_STATE_POINTERS_CC

3DSTATE_VIEWPORT _STATE_POINTERS_CC

Source:

Length Bias:

RenderCS
2

The 3DSTATE_VIEWPORT_STATE_POINTERS_CC command is used to define the location of fixed functions'
viewport state table.

DWord Bit Description
0 31:29 |Command Type

Default Value: 3h GFXPIPE
Format: OpCode

28:27 |Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode

26:24 |3D Command Opcode
Default Value: Oh 3DSTATE_PIPELINED
Format: OpCode

23:16 3D Command Sub Opcode
Default Value: 23h 3DSTATE_VIEWPORT_STATE_POINTERS_CC
Format: OpCode

15:8 |Reserved
Format: MBZ

7.0 |DWord Length
Default Value: Oh DWORD_COUNT _n
Format: =n

1 31:0 |Viewport State Pointers CC State Body
Format: 3DSTATE_VIEWPORT_STATE_POINTERS_CC_BODY
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3DSTATE_VIEWPORT_STATE_POINTERS_SF _CLIP

3DSTATE_VIEWPORT _STATE_POINTERS_SF CLIP

Source:

Length Bias:

RenderCS
2

The 3DSTATE_VIEWPORT_STATE_POINTERS_CLIP command is used to define the location of fixed functions'
viewport state table.

Restriction

When executed in POCS command stream, this programs viewport state of the POCS pipeline.

DWord

Bit

Description

0

31:29

Command Type

Default Value:

3h GFXPIPE

Format:

OpCode

28:27

Command SubType

Default Value:

3h GFXPIPE_3D

Format:

OpCode

26:24

3D Command Opcode

Default Value:

Oh 3DSTATE_PIPELINED

Format:

OpCode

23:16

3D Command Sub Opcode

Default Value:

21h 3DSTATE_VIEWPORT_STATE_POINTERS_SF_CLIP

Format:

OpCode

15:8

Reserved

Format:

MBZ

7:0

DWord Length

Default Value:

Oh DWORD_COUNT_n

Format:

=N

31:0

Viewport State Pointers SF Clip State Body

Format: 3DSTATE_VIEWPORT_STATE_POINTERS_SF_CLIP_BODY
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3DSTATE_VS

3DSTATE_VS

Source:

Length Bias:

RenderCS, PositionCS

2

This command specifies most of the state used by the Vertex Shader (VS) stage.

Programming Notes

When executed in the POCS command stream, this command programs state for the VSR stage of the POCS
pipeline. When executed in the RCS command stream, this command programs state for the VS stage of the

RCS pipeline.
DWord Bit Description
0 31:29 Command Type

Default Value: 3h GFXPIPE
Format: OpCode

28:27 Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode

26:24 3D Command Opcode
Default Value: Oh 3DSTATE_PIPELINED
Format: OpCode

23:16 3D Command Sub Opcode
Default Value: 10h 3DSTATE_VS
Format: OpCode

15 Reserved
| Format: | MBZ
14:8 Reserved
| Format: | MBZ

7:0 DWord Length
Default Value: 7h Excludes DWord (0,1)
Format: =n

1.8 255:0 VS State Body
Format: 3DSTATE_VS_BODY
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3DSTATE_WM_CHROMAKEY

3DSTATE_WM_CHROMAKEY

Source: RenderCS
Length Bias: 2

DWord Bit Description

0 31:29 |Command Type

Default Value: 3h GFXPIPE

Format: OpCode

28:27 |Command SubType

Default Value: 3h GFXPIPE_3D

Format: OpCode

26:24 |3D Command Opcode

Default Value: Oh 3DSTATE_PIPELINED

Format: OpCode

23:16 |3D Command Sub Opcode

Default Value: 4Ch 3DSTATE_WM__CHROMAKEY

Format: OpCode

15:8 Reserved

Format: MBZ

7:0 Dword Length

Default Value: Oh Excludes Dword (0,1)

Format: =n

Total Length - 2

1 31:0 |WM Chromakey State Body

Format: 3DSTATE_WM_CHROMAKEY_BODY
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3DSTATE_WM_DEPTH_STENCIL

3DSTATE_WM_DEPTH_STENCIL

Source:

Length Bias:

RenderCS
2

This command replaces the indirect state DEPTH_STENCIL_STATE with an inline state command.

DWord

Bit

Description

0

31:29

Command Type

Default Value: 3h GFXPIPE

Format: OpCode

28:27

Command SubType

Default Value: 3h GFXPIPE_3D

Format: OpCode

26:24

3D Command Opcode

Default Value: Oh 3DSTATE_PIPELINED

Format: OpCode

23:16

3D Command Sub Opcode

Default Value: 4Eh 3DSTATE_WM_DEPTH_STENCIL

Format: OpCode

15:13

Reserved

| Format: | MBZ

12

Depth State Modify Disable

| Format: | Disable

When this bit is set, the following fields will be ignored:
e Depth Test Function
e Depth Test Enable
e Depth Buffer Write Enable

11

Stencil State Modify Disable

Format: Disable

When this bit is set, the following fields will be ignored:
e Stencil Fail Op
e Stencil Pass Depth Fail Op
e Stencil Pass Depth Pass Op
e Backface Stencil Test Function
e Backface Stencil Fail Op

e Backface Stencil Pass Depth Fail Op
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3DSTATE_WM_DEPTH_STENCIL

e Backface Stencil Pass Depth Pass Op
e Stencil Test Function

e Double Sided Stencil Enable

e Stencil Test Enable

o Stencil Buffer Write Enable

10

Stencil Write Mask Modify Disable

Format: Disable

When this bit is set, the following fields will be ignored:
e Stencil Write Mask
e Backface Stencil Write Mask

Stencil Test Mask Modify Disable

Format: Disable

When this bit is set, the following fields will be ignored:
e Stencil Test Mask
e Backface Stencil Test Mask

Stencil Reference Value Modify Disable

Format: Disable

When this bit is set, the following fields will be ignored:
e Stencil Reference Value
e Backface Stencil Reference Value

7:0

Dword Length

Default Value: 02h Excludes Dword (0,1)

Format: =n

Total Length - 2

1.3

95:0

WM Depth Stencil State Body

Format: 3DSTATE_WM_DEPTH_STENCIL_BODY
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3DSTATE_WM_HZ_OP

3DSTATE_WM_HZ_OP

Source: RenderCS
Length Bias: 2

This command provides for clearing Z and/or stencil or resolving either HZ buffer or Z buffer.

Programming Notes

As this command generates an implicit rectangle, SW must make sure any MMIO register writes following
WM_HZ_OP must be preceded by PIPE_CONTROL with Command Streamer Stall Enable bit set.

3DSTATE_DRAWING_RECTANGLE must be programmed such that it does not clip the HZ_OP command's
rectangle. See programming notes for X/Y Min and X/Y Max below.
3DSTATE_DRAWING_RECTANGLE command must come before 3DSTATE_WM_HZ_OP in the command buffer

Caution: There is a difference in how X/Y coordinates are interpreted by 3DSTATE_DRAWING_RECTANGLE vs.
3DSTATE_WM_HZ_OP.

HZ_OP rectangle parameters are exclusive on max side, for example to have 8x4 rectangle we would program X
Min =0, Y Min = 0, X Max = 8, Y Max = 4.

Draw Rectangle parameters are inclusive on max side, meaning, for 8x4 rectangle the values would be X Min =
0,YMin =0, X Max = 7,Y Max = 3.

3DSTATE_MULTISAMPLE packet must be used prior to this packet to change the Number of Multisamples. This
packet must not be used to change Number of Multisamples in a rendering sequence.
3DSTATE_RASTER if used must be programmed prior to using this packet.

SW should flush the Depth Cache AFTER the following WM_HZ_OP commands
1. Depth Clear

2. HIZ Resolve
DWord Bit Description
0 31:29 Command Type

Default Value: 3h GFXPIPE
Format: OpCode

28:27 Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode

26:24 3D Command Opcode
Default Value: Oh 3DSTATE_PIPELINED
Format: OpCode

23:16 3D Command Sub Opcode
Default Value: 52h 3DSTATE_WM_HZ_OP
Format: OpCode

15:9 Reserved
Format: MBZ
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3DSTATE_WM_HZ_OP

Reserved

| Format:

| MBZ

7:0

Dword Length

| Format:

Total Length - 2

Value

Name

03h Excludes Dword (0,1) [Default]

1.4

127:0

WM HZ OP State Body

Format: 3DSTATE_WM_HZ_OP_BODY
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3DSTATE WM
3DSTATE WM
Source: RenderCS
Length Bias: 2
DWord Bit Description
0 31:29 Command Type
Default Value: 3h GFXPIPE
Format: OpCode
28:27 Command SubType
Default Value: 3h GFXPIPE_3D
Format: OpCode
26:24 3D Command Opcode
Default Value: Oh 3DSTATE_PIPELINED
Format: OpCode
23:16 3D Command Sub Opcode
Default Value: 14h 3DSTATE_ WM
Format: OpCode
15:8 Reserved
Format: MBZ
7:0 DWord Length
Default Value: Oh Excludes DWord (0,1)
Format: =n
Total Length - 2
1 31:0 WM State Body
Format: 3DSTATE_WM_BODY
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A64 Byte Scattered Read MSD

MSD1R_A64_BS - A64 Byte Scattered Read MSD

Source:

Length Bias:

EuSubFunctionDataPort1
1

DWord

Bit

Description

0

31:29

Reserved
| Format: | MBZ

28:25

Message Length
| Format: | U4

Specifies the number of 256-bit GRF registers sent as the message payload (including the
header).Valid value ranges are 1 to 15.

24:20

Response Length
Format: us

Specifies the number of 256-bit GRF registers expected as the message response payload. Valid
value ranges are 0 to 16.

19

Header Present
Format: MDC_MHF

Indicates that the message forbids a header

18:14

Message Type
Default Value: 10h

Format: Opcode

A64 Scattered Read message

13

Invalidate After Read

| Format: | MDC_IAR

Specifies if L3 cache lines accessed by the message should be invalidated after the read occurs

12

SIMD Mode

| Format: | MDC_sm2

Specifies the SIMD mode of the message (number of slots processed)

11:10

Data Elements

| eI | MDC_A64_DS

Specifies the number of data elements to be read or written

9:8

A64 Scattered Message Subtype
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MSD1R_A64_BS - A64 Byte Scattered Read MSD

Default Value:

Oh

Format:

Opcode

Byte Read/Write subtype

70

Binding Table Index

Format:

MDC_STATELESS

Specifies the message is stateless
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A64 Byte Scattered Write MSD

MSD1W_A64 _BS - A64 Byte Scattered Write MSD

Source:

Length Bias:

EuSubFunctionDataPort1
1

DWord

Bit

Description

0

31:29

Reserved

| Format: | MBZ

28:25

Message Length

| Format: | U4

Specifies the number of 256-bit GRF registers sent as the message payload (including the
header).Valid value ranges are 1 to 15.

24:20

Response Length

Format: us

Specifies the number of 256-bit GRF registers expected as the message response payload. Valid
value ranges are 0 to 16.

19

Header Present

Format: MDC_MHF

Indicates that the message forbids a header

18:14

Message Type

Default Value: 1Ah

Format: Opcode

Ab64 Scattered Write message

13

Reserved

| Format: MBZ

12

SIMD Mode

| Format: | MDC_SM2

Specifies the SIMD mode of the message (number of slots processed)

11:10

Data Elements

| Tl | MDC_A64_DS

Specifies the number of data elements to be read or written

9:8

A64 Scattered Message Subtype

Default Value: Oh

Format: Opcode
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MSD1W_A64 _BS - A64 Byte Scattered Write MSD

Byte Read/Write subtype

7:0

Binding Table Index

Format: | MDC_STATELESS

Specifies the message is stateless
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A64 Dword Scattered Read MSD

MSD1R _A64 DWS - A64 Dword Scattered Read MSD

Source:

Length Bias:

EuSubFunctionDataPort1
1

DWord

Bit

Description

0

31:29

Reserved
| Format: | MBZ

28:25

Message Length
| Format: | U4

Specifies the number of 256-bit GRF registers sent as the message payload (including the
header).Valid value ranges are 1 to 15.

24:20

Response Length
Format: us

Specifies the number of 256-bit GRF registers expected as the message response payload. Valid
value ranges are 0 to 16.

19

Header Present

Format: MDC_MHF

Indicates that the message forbids a header

18:14

Message Type

Default Value: 10h

Format: Opcode

A64 Scattered Read message

13

Invalidate After Read

| Format: | MDC_IAR

Specifies if L3 cache lines accessed by the message should be invalidated after the read occurs

12

SIMD Mode

| Format: | MDC_sm2

Specifies the SIMD mode of the message (number of slots processed)

11:10

Data Elements

| eI | MDC_A64_DS

Specifies the number of data elements to be read or written

9:8

A64 Scattered Message Subtype
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MSD1R _A64 DWS - A64 Dword Scattered Read MSD

Default Value:

Th

Format:

Opcode

Dword Read/Write subtype

70

Binding Table Index

Format:

MDC_STATELESS

Specifies the message is stateless
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A64 Dword Scattered Write MSD

MSD1W_A64 DWS - A64 Dword Scattered Write MSD

Source:

Length Bias:

EuSubFunctionDataPort1
1

DWord

Bit

Description

0

31:29

Reserved
| Format: | MBZ

28:25

Message Length
| Format: | u4

Specifies the number of 256-bit GRF registers sent as the message payload (including the
header).Valid value ranges are 1 to 15.

24:20

Response Length
Format: us

Specifies the number of 256-bit GRF registers expected as the message response payload. Valid
value ranges are 0 to 16.

19

Header Present

Format: MDC_MHF

Indicates that the message forbids a header

18:14

Message Type

Default Value: 1Ah

Format: Opcode

Ab64 Scattered Write message

13

Reserved

| Format: MBZ

12

SIMD Mode

| Format: | MDC_SM2

Specifies the SIMD mode of the message (number of slots processed)

11:10

Data Elements

| oI | MDC_A64_DS

Specifies the number of data elements to be read or written

9:8

A64 Scattered Message Subtype

Default Value: 1h

Format: Opcode
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MSD1W_A64 DWS - A64 Dword Scattered Write MSD

Dword Read/Write subtype

7:0

Binding Table Index

Format: MDC_STATELESS

Specifies the message is stateless
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A64 Dword Untyped Atomic Float with Return Data Operation MSD

MSD1R_A64_DWAF - A64 Dword Untyped Atomic Float with
Return Data Operation MSD

Source: EuSubFunctionDataPort1
Length Bias: 1
DWord | Bit Description
0 31:29 | Reserved
Format: | MBZ

28:25 | Message Length
Format: | U4

Specifies the number of 256-bit GRF registers sent as the message payload (including the
header).Valid value ranges are 1 to 15.

24:20 | Response Length

Format: us

Specifies the number of 256-bit GRF registers expected as the message response payload. Valid
value ranges are 0 to 16.

19 |[Header Present
Format: MDC_MHF

Indicates that the message forbids a header

18:14 | Message Type

Default Value: 1Dh
Format: Opcode
A64 Untyped Atomic Float Operation message

13 |Return Data Control

Default Value: 1h
Format: Opcode
Specifies that return data is sent back to the thread.

12 |SIMD Mode
| Format: MDC_SM2S |

Only SIMD8 operations are supported.

11 |Data Width
| Default Value: Oh |
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MSD1R_A64_DWAF - A64 Dword Untyped Atomic Float with
Return Data Operation MSD

| Format:

|Opcode

Operations are on 32-bit floats.

10:8 | Atomic Float Operation
| Format: MDC_FOP
Specifies the atomic float operation to be performed.
7:0 [Binding Table Index

| Format: MDC_STATELESS

Specifies the message is stateless
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A64 Dword Untyped Atomic Float Write Only Operation MSD

MSD1W_A64_DWAF - A64 Dword Untyped Atomic Float Write

Only Operation MSD

Source:

Length Bias:

EuSubFunctionDataPort1
1

DWord

Bit

Description

0

31:29

Reserved

Format: | MBZ

28:25

Message Length

Format: | U4

Specifies the number of 256-bit GRF registers sent as the message payload (including the
header).Valid value ranges are 1 to 15.

24:20

Response Length
Format: us

Specifies the number of 256-bit GRF registers expected as the message response payload. Valid
value ranges are 0 to 16.

19

Header Present
Format: MDC_MHF

Indicates that the message forbids a header

18:14

Message Type

Default Value: 1Dh
Format: Opcode
A64 Untyped Atomic Float Operation message

13

Return Data Control

Default Value: Oh
Format: Opcode
Specifies that no return data is sent back to the thread.

12

SIMD Mode
Format: MDC_SM2S

Description

Only SIMD8 operations are supported.

11

Data Width
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MSD1W_A64_DWAF - A64 Dword Untyped Atomic Float Write

Only Operation MSD

Default Value:

Oh

Format:

Opcode

Operations are on 32-bit floats.

10:8 | Atomic Float Operation Type
Format: MDC_FOP
Specifies the atomic float operation to be performed.
7:0 |Binding Table Index

Format:

MDC_STATELESS

Specifies the message is stateless
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A64 Dword Untyped Atomic Integer with Return Data Operation

MSD

MSD1R_A64_DWAI - A64 Dword Untyped Atomic Integer with

Return Data Operation MSD

Source:

Length Bias:

EuSubFunctionDataPort1
1

DWord

Bit

Description

0

31:29

Reserved

| Format: | MBZ

28:25

Message Length

| Format: | u4

Specifies the number of 256-bit GRF registers sent as the message payload (including the
header).Valid value ranges are 1 to 15.

24:20

Response Length

Format: us

Specifies the number of 256-bit GRF registers expected as the message response payload. Valid
value ranges are 0 to 16.

19

Header Present

Format: MDC_MHF

The message forbids a header

18:14

Message Type

Default Value: 12h

Format: Opcode

A64 Untyped Atomic Integer Operation message

13

Return Data Control

Default Value: 1h

Format: Opcode

Specifies that return data is sent back to the thread.

12

Data Width

Default Value: Oh

Format: Opcode

Operations are on 32-bit integers
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MSD1R_A64_DWAI - A64 Dword Untyped Atomic Integer with

Return Data Operation MSD

11:8 | Atomic Integer Operation
| Format: |MDC_aoP
Specifies the atomic integer operation to be performed.
7:0 [Binding Table Index

| Format:

| MDC_STATELESS

Specifies the message is stateless
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A64 Dword Untyped Atomic Integer Write Only Operation MSD

MSD1W_A64_DWAI - A64 Dword Untyped Atomic Integer Write

Only Operation MSD

Source:

Length Bias:

EuSubFunctionDataPort1
1

DWord

Bit

Description

0

31:29

Reserved

Format: | MBZ

28:25

Message Length

Format: | U4

Specifies the number of 256-bit GRF registers sent as the message payload (including the
header).Valid value ranges are 1 to 15.

24:20

Response Length

Format: us

Specifies the number of 256-bit GRF registers expected as the message response payload. Valid
value ranges are 0 to 16.

19

Header Present
Format: MDC_MHF

The message forbids a header

18:14

Message Type
Default Value: 12h

Format: Opcode
A64 Untyped Atomic Integer Operation message

13

Return Data Control

Default Value: Oh
Format: Opcode
Specifies that no return data is sent back to the thread.

12

Data Width

Default Value: Oh
Format: Opcode
Operations are on 32-bit integers

11:8

Atomic Integer Operation
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MSD1W_A64_DWAI - A64 Dword Untyped Atomic Integer Write
Only Operation MSD

| Format: | MDC_AOP |

Specifies the atomic integer operation to be performed.

7:0 |Binding Table Index
| Format: [MDC_STATELESS |

Specifies the message is stateless
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A64 Hword Block Read MSD

MSD1R_A64 HWB - A64 Hword Block Read MSD

Source:

Length Bias:

EuSubFunctionDataPort1
1

DWord

Bit

Description

0

31:29

Reserved

| Format: | MBZ

28:25

Message Length

| Format: | U4

Specifies the number of 256-bit GRF registers sent as the message payload (including the
header).Valid value ranges are 1 to 15.

24:20

Response Length

Format: us

Specifies the number of 256-bit GRF registers expected as the message response payload. Valid
value ranges are 0 to 16.

19

Header Present

Format: MDC_MHR

Indicates that the message requires a header.

18:14

Message Type

Default Value: 14h

Format: Opcode

A64 Oword Block Read message

13

Invalidate After Read

Format: MDC_IAR

Specifies if L3 cache lines accessed by the message should be invalidated after the read occurs

12:11

A64 Block Message Subtype

Default Value: 3h

Format: Opcode

Hword Block Read/Write subtype

10:8

Data Elements

Format: MDC_A64_DB_HW

Specifies the number of contiguous Hwords to be read or written
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70

Binding Table Index

| Format: | MDC_STATELESS

Specifies the message is stateless

186

Doc Ref # IHD-OS-DG1-Vol 2a-2.21




intel

A64 Hword Block Write MSD

MSD1W_A64 HWB - A64 Hword Block Write MSD

Source:

Length Bias:

EuSubFunctionDataPort1
1

DWord

Bit

Description

0

31:29

Reserved

| Format: | MBZ

28:25

Message Length

| Format: | U4

Specifies the number of 256-bit GRF registers sent as the message payload (including the
header).Valid value ranges are 1 to 15.

24:20

Response Length

Format: us

Specifies the number of 256-bit GRF registers expected as the message response payload. Valid
value ranges are 0 to 16.

19

Header Present

Format: MDC_MHR

Indicates that the message requires a header.

18:14

Message Type

Default Value: 15h

Format: Opcode

A64 Hword Block Write message

13

Reserved

Format: MBZ

12:11

A64 Block Message Subtype

Default Value: 3h

Format: Opcode

Hword Block Read/Write subtype

10:8

Data Elements

| Format: | MDC_A64_DB_HW

Specifies the number of contiguous Hwords to be read or written

7:0

Binding Table Index

| Format: | MDC_STATELESS
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Specifies the message is stateless
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MSD1R_A64 OWAB - A64 Oword Aligned Block Read MSD

Source:

Length Bias:

EuSubFunctionDataPort1
1

DWord| Bit

Description

0 31:29

Reserved

| Format: | MBZ

28:25

Message Length

| Format: | U4

Specifies the number of 256-bit GRF registers sent as the message payload (including the

header).Valid value ranges are 1 to 15.

24:20

Response Length

| Format: | us

Specifies the number of 256-bit GRF registers expected as the message response payload. Valid

value ranges are 0 to 16.

19

Header Present

| Format: MDC_MHR

Indicates that the message requires a header.

18:14

Message Type

Default Value: 14h

Format: Opcode

A64 Oword Block Read message

13

Reserved

Format: MBZ

12:11

A64 Block Message Subtype

Default Value: 1h

Format: Opcode

Oword Aligned Block Read subtype

10:8

Data Elements

| Format: [MDC_A64_DB.OW

Specifies the number of contiguous Owords to be read

70

Binding Table Index

| Format: | MDC_STATELESS

Specifies the message is stateless
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MSD1W_A64 OWAB - A64 Oword Aligned Block Write MSD

Source:

Length Bias:

EuSubFunctionDataPort1
1

DWord| Bit

Description

0

31:29

Reserved

| Format: | MBZ

28:25

Message Length

| Format: | U4

Specifies the number of 256-bit GRF registers sent as the message payload (including the
header).Valid value ranges are 1 to 15.

24:20

Response Length

Format: us

Specifies the number of 256-bit GRF registers expected as the message response payload. Valid
value ranges are 0 to 16.

19

Header Present

Format: MDC_MHR

Indicates that the message requires a header.

18:14

Message Type

Default Value: 15h

Format: Opcode

A64 Oword Block Write message

13

Reserved

Format: MBZ

12:11

A64 Block Message Subtype

Default Value: 1h

Format: Opcode

Oword Aligned Block Write subtype

10:8

Data Elements

Format: | MDC_A64_DB_OW

Specifies the number of contiguous Owords to be written

7:0

Binding Table Index

Format: | MDC_STATELESS

Specifies the message is stateless
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A64 Oword Block Read MSD

MSD1R _A64 OWB - A64 Oword Block Read MSD

Source:

Length Bias:

EuSubFunctionDataPort1
1

DWord

Bit

Description

0

31:29

Reserved

| Format: | MBZ

28:25

Message Length

| Format: | U4

Specifies the number of 256-bit GRF registers sent as the message payload (including the
header).Valid value ranges are 1 to 15.

24:20

Response Length

Format: us

Specifies the number of 256-bit GRF registers expected as the message response payload. Valid
value ranges are 0 to 16.

19

Header Present

Format: MDC_MHR

Indicates that the message requires a header.

18:14

Message Type

Default Value: 14h

Format: Opcode

A64 Oword Block Read message

13

Invalidate After Read

Format: MDC_IAR

Specifies if L3 cache lines accessed by the message should be invalidated after the read occurs

12:11

A64 Block Message Subtype

Default Value: Oh

Format: Opcode

Oword Block Read/Write subtype

10:8

Data Elements

Format: MDC_A64_DB_OW

Specifies the number of contiguous Owords to be read or written
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70

Binding Table Index

| Format: | MDC_STATELESS

Specifies the message is stateless
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A64 Oword Block Write MSD

MSD1W _A64 OWB - A64 Oword Block Write MSD

Source:

Length Bias:

EuSubFunctionDataPort1
1

DWord

Bit

Description

0

31:29

Reserved

| Format: | MBZ

28:25

Message Length

| Format: | U4

Specifies the number of 256-bit GRF registers sent as the message payload (including the
header).Valid value ranges are 1 to 15.

24:20

Response Length

Format: us

Specifies the number of 256-bit GRF registers expected as the message response payload. Valid
value ranges are 0 to 16.

19

Header Present

Format: MDC_MHR

Indicates that the message requires a header.

18:14

Message Type

Default Value: 15h

Format: Opcode

A64 Oword Block Write message

13

Reserved

Format: MBZ

12:11

A64 Block Message Subtype

Default Value: Oh

Format: Opcode

Oword Block R