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Bit Matrix Multiply and Bit Reversal Instructions

The AMD Bit Matrix Multiply and Bit Reversal extension consists of three instructions which are described in
detail in the following sections:

*  VBMACOR16X16X16 — Bit Matrix Multiply and Accumulate with OR Reduction
*  VBMACXORI16X16X16 — Bit Matrix Multiply and Accumulate with XOR Reduction
* VBITREYV - Reverse Bits in each Byte

CPUID Function 80000021 EAX[AVX512 BMM] (bit 23) = 1 indicates support for AMD Bit Matrix
Multiply and Bit Reversal instructions.

VBMACOR16X16X16 - Bit Matrix Multiply and Accumulate with OR
Reduction

Multiply two 16x16 bit matrices using OR reduction and OR the product into a third 16x16 bit matrix, which is
also the destination.

For the 256-bit YMM form, the source registers/memory each contain a single 16X16 (256) bit matrix in bits
[255:0]. For the 512-bit ZMM form, the registers each contain two 16X16 (256) bit matrices in bits [255:0] and
[511:255].

The exact functionality of a bit matrix multiply and accumulate is as follows:
for i in 0 to 15
for j in 0 to 15
reduction bit = srcl[l6*i+]]
for k in 0 to 15

reduction bit |= src2[16*i+k] & src3[16*k+]]
end for k
dest[16*i+j] = reduction bit

end for j
end for i

There are only extended forms of this instruction:
VBMACOR16X16X16
The extended form of the instruction has 256-bit and 512-bit encodings:

YMM Encoding: The first source operand, which is also the destination, is a YMM register. The second
source operand is a YMM register. The third source operand is a YMM register or a 256-bit memory location.
Bits above bit 255 of the ZMM register corresponding to the destination are cleared.

ZMM Encoding: The first source operand, which is also the destination, is a ZMM register. The second source
operand is a ZMM register. The third source operand is a ZMM register or a 512-bit memory location.

The EVEX encoded versions of this instruction do not allow a k-mask to be specified and do not support
memory fault suppression.
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Instruction Form Instruction Subset

VBMACORI16X16X16 AVX512 BMM (CPUID Function 8000 0021 EAX [23])

Encoding
Mnemonic

EVEX |RXBR'Map |W.vvvv.pp z.L'L.b.V'.aaa | Opcode
VBMACORI16X16X16 ymml, ymm2, 62 RXBR'.6 0.vyvv.00 0.01.0.V'.000 |80 /r
ymm3/mem256
VBMACOR16X16X16 zmml, zmm?2, 62 RXBR'.6 0.vvvv.00 0.10.0.V.000 |80 /r
zmm3/mem512

Related Instructions

VBMACXOR16X16X16 VBITREV

rFLAGS Affected

None

MXCSR Flags Affected

None

Exceptions

Exceptions for AVXS512 instructions are enumerated in “AMD64 Architecture Programmer’s Manual”, Volume
4 (Revision 3.26 or later), Section 3.2 “AVX512 Exceptions”.

VBMACXOR16X16X16 - Bit Matrix Multiply and Accumulate with

XOR Reduction

Multiply two 16x16 bit matrices using XOR reduction and XOR the product into a third 16x16 bit matrix,

which is also the destination.

For the 256-bit YMM form, the source registers/memory each contain a single 16X 16 (256) bit matrix in bits
[255:0]. For the 512-bit ZMM form, the registers each contain two 16X16 (256) bit matrices in bits [255:0] and

[511:255].

The exact functionality of a bit matrix multiply and accumulate is as follows:

for i in 0 to 15
for j in 0 to 15
reduction bit = srcl[l6*i+]]
for k in 0 to 15

reduction bit "= src2[16*i+k] & src3[16*k+]]

end for k
dest[16*i+]j] = reduction bit
end for j
end for i
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There are only extended forms of this instruction:
VBMACOR16X16X16
The extended form of the instruction has 256-bit and 512-bit encodings:

YMM Encoding: The first source operand, which is also the destination, is a YMM register. The second
source operand, is a YMM register. The third source operand, is a YMM register or a 256-bit memory location.
Bits above bit 255 of the ZMM register corresponding to the destination are cleared.

ZMM Encoding: The first source operand, which is also the destination, is a ZMM register. The second source
operand, is a ZMM register. The third source operand, is a ZMM register or a 512-bit memory location.

The EVEX encoded versions of this instruction do not allow a k-mask to be specified and do not support
memory fault suppression.

Instruction Form Instruction Subset

VBMACORI16X16X16 AVX512 BMM (CPUID Function 8000 0021 EAX [23])

Encoding

Mnemonic
EVEX |RXBR'Map |W.vvvv.pp z.L'L.b.V'.aaa | Opcode

VBMACORI16X16X16 ymml, ymm?2,

ymm3/mem?256 62 RXBR'.6 1.vvvv.00 0.01.0.V'.000 80 /r

VBMACOR16X16X16 zmml, zmm2,

62 RXBR'.6 1.vvvv.00 0.10.0.V'.000 80 /r
zmm3/mem512

Related Instructions

VBMACOR16X16X16 VBITREV

rFLAGS Affected

None

MXCSR Flags Affected

None

Exceptions

Exceptions for AVXS512 instructions are enumerated in “AMD64 Architecture Programmer’s Manual”, Volume
4 (Revision 3.26 or later), Section 3.2 “AVX512 Exceptions”.

VBITREY - Reverse Bits in each Byte

For each byte in the source, reverse the bits in that byte to generate the corresponding destination byte.

There are only extended forms of this instruction:
VBITREV
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The extended form of the instruction has 128-bit, 256-bit and 512-bit encodings:

XMM Encoding: The source operand is an XMM register or a 128-bit memory location. The destination is an
XMM register. Bits above bit 127 of the YMM/ZMM register corresponding to the destination are cleared.

YMM Encoding: The source operand is a YMM register or a 256-bit memory location.The destination is a
YMM register. Bits above bit 255 of the ZMM register corresponding to the destination are cleared.

ZMM Encoding: The source operand is a ZMM register or a 512-bit memory location. The destination is a
ZMM register.

The EVEX encoded versions of this instruction write to the destination based on the supplied k mask per 8-bit
element and support memory fault suppression.

Instruction Form Instruction Subset
VBITREV AVX512 BMM (CPUID Function 8000 0021 EAX [23])

Encoding
Mnemonic

EVEX |RXBR'Map |W.vvvv.pp z.L'L.b.V'.aaa | Opcode
VBITREV xmml1 {k}{z}, xmm2/mem128 |62 RXBR'.6 0.1111.00 z.00.0.1.aaa 81 /r
VBITREV ymm1 {k}{z}, ymm2/mem256 |62 RXBR'.6 0.1111.00 z.01.0.1.aaa 81 /r
VBITREV zmml {k} {z}, zmm2/mem512 |62 RXBR'.6 0.1111.00 z.10.0.1.aaa 81 /r

Related Instructions

VBMACOR16X16X16 VBMACXOR16X16X16 VPOPCNTB

rFLAGS Affected

None

MXCSR Flags Affected

None

Exceptions

Exceptions for AVX512 instructions are enumerated in “AMD64 Architecture Programmer’s Manual”, Volume
4 (Revision 3.26 or later), Section 3.2 “AVX512 Exceptions”.
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