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1 Vector Extension Instructions

The vector extension instructions of LoongArch comprise two parts: Vector Extension (Loongson SIMD Extension, abbreviated as LSX) and Advanced
Vector Extension (Loongson Advanced SIMD Extension, abbreviated as LASX). Both extensions utilize SIMD instructions and have almost the same instruction
functions. The main difference is vector width: LSX operates on 128-bit vectors while LASX operates on 256-bit vectors. LASX represents a further extension of
LSX, meaning that implementing LASX necessitates the implementation of LSX.

The implementation of LSX or LASX is independent of whether the architecture is LA32 or LA64. Except for a few instructions that perform 64-bit data
transfers between general-purpose registers and vector registers, which require implementation only on LA64 architectures, all other vector extension instructions

can be implemented on both LA32 and LA64 architecture processors.
1.1 Vector Extension Instruction Programming Model

1.1.1 Vector Registers and Extended Vector Registers

LSX features 32 vector registers, denoted as vO through v31. Each vector register has a 128-bit data width. From a software perspective, the data stored in
each vector register is a 128-bit vector, with bit 0 located at the rightmost position and bit 127 at the leftmost position.

When vector instructions operate on vector registers, they always use 128 bits as the basic addressing unit. That means there is no situation where the high
and low 64 bits of a 128-bit vector register, or four 32-bit registers, are addressed independently.

The lower half of each vector register overlaps with the corresponding floating-point register. That means when executing a basic floating-point instruction
which updates floating-point register fN (N=0..31), the corresponding vN[63:0] are updated to the same value. However, note that the value of VN[127:64] is
undefined at this point.

LASX contains 32 extended vector registers, denoted x0 through x31. Each extended vector register has a 256-bit data width. Extended vector registers are
obtained by extending the upper bits of the vector registers. In other words, the lowest 128 bits of each extended vector register overlap with the corresponding
vector register. This naturally implies that the lowest 64 bits of each extended vector register overlap with the corresponding floating-point register. When
executing a basic floating-point instruction that updates floating-point register fN (N=0..31), the corresponding xN[63:0] are updated to the same value. However,
note that xN[255:64] are undefined. When an LSX instruction updates vector register vN (N=0..31), the corresponding xN[127:0] are updated to the same value.

However, note that the values of xN[255:128] are undefined at this point.

1.1.2 Vector Element Data Types

Vector instructions operate on vectors composed of elements of the same type. The vector element types supported by LSX and LASX include:
Bit, abbreviated as b;
Integer byte, 8 bits wide, abbreviated as B;
Integer half-word, 16 bits wide, abbreviated as H;
Integer word, 32 bits wide, abbreviated as W;
Integer double word, 64 bits wide, abbreviated as L in floating-point type conversion instructions and as D in other instructions;
Half-precision floating-point number, 16 bits wide, abbreviated as H;

Single-precision floating-point number, 32 bits wide, abbreviated as S;

Double-precision floating-point number, 64 bits wide, abbreviated as D.
When vectors composed of various elements are stored in vector registers, these elements are placed sequentially from the lowest bit to the highest bit within
the vector register. In the following Section 1.2, when describing instruction functionality, we will use v.XX[i] to denote the i-th element of type XX in vector v.
For example, vN.b[i] denotes the i-th bit element from low to high in the LSX vector register vN, while xvN.B[i] denotes the i-th byte element from low to high

in the LASX vector register. The expression forms for the remaining vector element types follow this pattern and are not repeated here.

1.1.3 Vector Floating-Point Operations

The processing rules for vector floating-point elements are identical to those in the basic floating-point instructions.
Control and status records for vector floating-point operations reuse the FCSR register from basic floating-point instructions.
When a vector floating-point instruction generates a floating-point exception, it aggregates all floating-point exceptions generated by individual vector

elements to produce the final floating-point exception result for that instruction.

1.1.4 Endianness

Vector data is also stored in little-endian format. When vector operands are stored in memory, their elements are arranged sequentially from the low-order

memory address to the high-order memory address.
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1.1.5 Atomic

For a single thread, in most cases, a single vector memory access instruction is always atomic, regardless of address alignment. A typical effect of this
atomicity is that exceptions (including interrupts) either occur before a vector memory access instruction completes its full execution effect or after it completes
its full execution effect. Exceptions cannot occur when a vector memory access instruction has only partially completed its execution effect. Another typical
effect of single-threaded atomicity is that the storage operations of a vector storage instruction can only be completed entirely either before or after a barrier. It is
impossible for different parts of an address-unaligned vector memory access instruction to have their memory operations distributed on both sides of a barrier.

The reason vector memory access instructions are described as providing atomicity for a single thread in "most cases" rather than "all cases" is that
extremely rare scenarios can violate this atomicity. For example, an ECC (Error Correction Code) exception may occur when a vector store instruction spanning
cache lines accesses the second cache line.

In multi-threaded, multi-core execution scenarios, unless the addresses of a vector memory access instruction are aligned, it is not guaranteed that the
memory operations of that instruction will be observed as atomic by all observers on the same shared consistency domain. However, since the LoongArch
employs a weak consistency model and vector memory access instructions are not used to construct barriers, a correct program will naturally ensure that memory

operations from unaligned vector memory access instructions are observed atomically by all observers by inserting barriers.

1.2 Overview of Vector Expansion Instructions

1.2.1Vector Integer Arithmetic Instructions

1.2.1.1 [X]VADD.{B/H/W/D/Q}, [X]VSUB.{B/H/W/D/Q}

Instruction Format: vadd.b vd, vj, vk xvadd.b  xd, xj, xk
vadd.h vd, vj, vk xvadd.h  xd, xj, xk
vadd.w vd, vj, vk xvadd.w  xd, xj, xk
vadd.d vd, vj, vk xvadd.d  xd, xj, xk
vadd.q vd, vj, vk xvadd.q  xd, xj, xk
vsub.b vd, vj, vk xvsub.b xd, xj, xk
vsub.h vd, vj, vk xvsub.h xd, xj, xk
vsub.w vd, vj, vk xvsub.w  xd, xj, xk
vsub.d vd, vj, vk xvsub.d xd, xj, xk
vsub.q vd, vj, vk xvsub.q  xd, xj, xk

The [X]VADD.{B/H/W/D/Q} instruction adds the integer byte/half-word/word/double-word/quad-word elements in vector registers vj/xj to the
corresponding integer byte/half-word/word/double-word/quad-word elements in vector register vk/xk. The result is written to the corresponding integer byte/half-

word/word/double-word/quad-word element in vector register vd/xd.

VADD.B:
for i in range(16) :

VR[vd].B[i] = VR[vj].B[i] + VR[vk].B[i]

VADD.H:
for i in range(8):

VR[vd].H[i] = VR[vj].H[i] + VR[vk].H[i]

VADD.W:
for i in range(4):

VR[vd].W[i] = VR[vj].W[i] + VR[vk].W[i]

VADD.D:
for i in range(2):

VR[vd].D[i] = VR[vj].DJi] + VR[vk].D[i]

VADD.Q:
for i in range(1):

VR[vd].Q[i] = VR[vj].Q[i] + VR[VK].Q[i]

XVADD.B:
for i in range(32):
XR[xd].B[i] = XR[xj].B[i] + XR[xk].B[i]
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XVADD.H:
for i in range(16):
XR[xd].H[i] = XR[xj].H[i] + XR[xk].H[i]

XVADD.W:
for i in range(8):

XR[xd].W[i] = XR[xj].W[i] + XR[xk].W][i]

XVADD.D:
for i in range(4):

XR[xd].D[i] = XR[xj].Di] + XR[xk].D[i]

XVADD.Q:
for i in range(2):

XR[xd].Q[i] = XR[xj].Q[i] + XR[xk].Q[i]

The [X]VSUB.{B/H/W/D/Q} instruction subtracts the corresponding integer byte/half-word/word/double-word/quad-word elements in vector register vk/xk
from the corresponding integer byte/half-word/word/double-word/quad-word elements in vector register vj/xj, writing the result into the corresponding integer

byte/half-word/word/double-word/quad-word element in vector register vd/xd.

VSUB.B:
for i in range(16):

VR[vd].B[i] = VR[v{].B[i] - VR[vk].B[i]

VSUB.H:
for i in range(8):

VR[vd].H[i] = VR[vj].H[i] - VR[vk].H[i]

VSUB.W:
for i in range(4):

VR[vd].W[i] = VR[vj].W[i] - VR[vk].W[i]

VSUB.D:
for i in range(2):

VR[vd].D[i] = VR[vj].D[i] - VR[vk].D[i]

VSUB.Q:
for i in range(1):

VR[vd].Q[i] = VR[vj].Q[i] - VR[vk].Q[i]

XVSUB.B:
for i in range(32):
XR[xd].B[i] = XR[xj].B[i] - XR[xk].B[i]

XVSUB.H:
for i in range(16):

XR[xd].H[i] = XR[xj].H[i] - XR[xk].H[i]

XVSUB.W:
for i in range(8):

XR[xd].WIi] = XR[xj].W[i] - XR[xk].W[i]

XVSUB.D:
for i in range(4):
XR[xd].D[i] = XR[xj].D[i] - XR[xk].D[i]

XVSUB.Q:
for i in range(2):

XR[xd].Q[i] = XR[xj].Q[i] - XR[xk].Q[i]
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1.2.1.2 [X]VADDL{B/H/W/D}U, [X]VSUBL{B/H/W/D}U

Instruction Format: vaddi.bu  vd, vj, ui5 xvaddi.bu  xd, xj, ui5
vaddi.hu  vd, vj, ui5 xvaddi.hu  xd, xj, ui5
vaddi.wu  vd, vj, ui5 xvaddi.wu  xd, xj, ui5
vaddi.du  vd, vj, ui5 xvaddi.du xd, xj, ui5
vsubi.bu  vd, vj, ui5 xvsubi.bu  xd, xj, ui5
vsubi.hu  vd, vj, ui5 xvsubi.hu  xd, xj, ui5
vsubiwu  vd, vj, ui xvsubi.wu  xd, xj, uiS
vsubi.du vd, vj, uis xvsubi.du  xd, xj, uiS

The [X]The VADDI.{B/H/W/D}U instruction adds the integer byte/half-word/word/double-word elements in vector register vj/xj to the immediate value
ui5, which is zero-extended to an integer byte/half-word/word/double-word. The result is written into the corresponding integer byte/half-word/word/double-word

elements in vector register vd/xd.

VADDI.BU:
for i in range(16):

VR[vd].B[i] = VR[vj].B[i] + ZeroExtend(ui5, 8)

VADDI.HU:
for i in range(8):

VR[vd].H[i] = VR[vj].H[i] + ZeroExtend(ui5, 16)

VADDI.WU:
for i in range(4):

VR[vd].W[i] = VR[vj].W[i] + ZeroExtend(ui5, 32)

VADDI.DU:
for i in range(2):

VR[vd].D[i] = VR[vj].D[i] + ZeroExtend(ui5, 64)

XVADDI.BU:
for i in range(32):

XR[xd].B[i] = XR[x]].B[i] + ZeroExtend(ui5, 8)

XVADDI.HU:
for i in range(16):

XR[xd].H[i] = XR[xj].H[i] + ZeroExtend(ui5, 16)

XVADDI.WU:
for i in range(8):

XR[xd].W[i] = XR[xj].W[i] + ZeroExtend(ui5, 32)

XVADDI.DU:
for i in range(4):

XR[xd].D[i] = XR[xj].D[i] + ZeroExtend(ui5, 32)

The [X]VSUBIL. {B/H/W/D}U instruction subtracts the immediate value ui5, zero-extended to an integer byte/half-word/word/double-word, from the integer
byte/half-word/word/double-word elements in vector register vj/xj. The result is written to the corresponding integer byte/half-word/word/double-word elements

in vector register vd/xd.

VSUBI.BU:
for i in range(16):

VR[vd].B[i] = VR[vj].B[i] - ZeroExtend(ui5, 8)

VSUBIL.HU:
for i in range(8):

VR[vd].H[i] = VR[vj].H]i] - ZeroExtend(ui5, 16)

VSUBLWU:
for i in range(4):

VR[vd].W[i] = VR[vj].W[i] - ZeroExtend(ui5, 32)
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VSUBI.DU:
for i in range(2):

VR[vd].D[i] = VR[vj].D[i] - ZeroExtend(ui5, 64)

XVSUBI.BU:
for i in range(32):
XR[xd].B[i] = XR[xj].B[i] - ZeroExtend(ui5, 8)

XVSUBILHU:
for i in range(16):

XR[xd].H[i] = XR[xj].H[i] - ZeroExtend(ui5, 16)

XVSUBLWU:
for i in range(8):

XR[xd].W[i] = XR[xj].W[i] - ZeroExtend(ui5, 32)

XVSUBI.DU:
for i in range(4):

XR[xd].D[i] = XR[xj].D[i] - ZeroExtend(ui5, 64)

1.2.1.3 [X]VNEG.{B/H/W/D}

Instruction Format: vneg.b vd, vj xvneg.b xd, xj
vneg.h vd, vj xvneg.h xd, Xj
vneg.w vd, vj xvneg.w  xd, xj
vneg.d vd, vj xvneg.d  xd, xj

The [X]VNEG.{B/H/W/D} instruction negates integer byte/half-word/word/double-word elements in vector register vj/xj, writing the result into the

corresponding integer byte/half-word/word/double-word elements in vector register vd/xd.

VNEG.B:
for i in range(16):
VR[vd].B[i] = -VR[vj].B[i]
VNEG.H:
for i in range(8):
VR[vd].H[i] = -VR[vj].H[i]
VNEG.W:
for i in range(4):
VR[vd].W[i] = -VR[vj].W[i]
VNEG.D:
for i in range(2):
VR[vd].D[i] = -VR[vj].D[i]
XVNEG.B:
for i in range(32):
XR[xd].B[i] = -XR[xj].B[i]
XVNEG.H:
for i in range(16):
XR[xd].H[i] = -XR[xj].H[i]
XVNEG.W:
for i in range(8):
XR[xd].W[i] = -XR[x]j].W[i]
XVNEG.D:
for i in range(4):

XR[xd].D[i] = -XR[xj].D[i]

1.2.1.4 [X]VSADD.{B/H/W/D}[U], [X]VSSUB.{B/H/W/D}[U]

Instruction Format: vsadd.b vd, vj, vk xvsadd.b  xd, xj, xk
vsadd.h vd, vj, vk xvsadd.h  xd, xj, xk
vsadd.w vd, vj, vk xvsadd.w  xd, xj, xk

5
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vsadd.d vd, vj, vk xvsadd.d  xd, xj, xk
vsadd.bu  vd, vj, vk xvsadd.bu xd, xj, xk
vsadd.hu  vd, vj, vk xvsadd.hu xd, xj, xk
vsadd.wu  vd, vj, vk xvsadd.wu  xd, xj, xk
vsadd.du  vd, vj, vk xvsadd.du xd, xj, xk
vssub.b vd, vj, vk xvssub.b  xd, xj, xk
vssub.h vd, vj, vk xvssub.h  xd, xj, xk
vssub.w vd, vj, vk xvssub.w  xd, xj, xk
vssub.d vd, vj, vk xvssub.d  xd, xj, xk
vssub.bu  vd, vj, vk xvssub.bu  xd, xj, xk
vssub.hu  vd, vj, vk xvssub.hu  xd, xj, xk
vssub.wu  vd, vj, vk xvssub.wu  xd, xj, xk
vssub.du  vd, vj, vk xvssub.du  xd, xj, xk

The [X]VSADD.{B/H/W/D} instruction performs signed integer addition with saturation arithmetic on the integer byte/half-word/word/double-word
elements in vector register vj/xj with the corresponding integer byte/half-word/word/double-word elements at the corresponding positions in vector registers

vk/xk. The result is written into the corresponding integer byte/half-word/word/double-word elements in vector registers vd/xd.

VSADD.B:
for i in range(16):

VR[vd].B[i] = SSat_Add_S(VR[vj].B[i], VR[vk].B[i])

VSADD.H:
for i in range(8):

VR[vd].HJi] = SSat_Add_S(VR[v{].H[i], VR[vk].H[i])

VSADD.W:
for i in range(4):

VR[vd].WIi] = SSat_Add_S(VR[vj].W[i], VR[vk].WTi])

VSADD.D:
for i in range(2):

VR[vd].D[i] = SSat_Add_S(VR[vj].D[i], VR[vk].D[i])

XVSADD.B:
for i in range(32) :

XR[xd].B[i] = SSat_Add_S(XR[xj].B[i], XR[xk].B[i])

XVSADD.H:
for i in range(16) :

XR[xd].H[i] = SSat_Add_S(XR[xj].H[i], XR[xk].H[i])

XVSADD.W:
for i in range(8):

XR[xd].W[i] = SSat_Add_S(XR[xj].W[i], XR[xk].W[i])

XVSADD.D:
for i in range(4):

XR[xd].D[i] = SSat_Add_S(XR[x].D[i], XR[xk].D[i])

The [X]VSADD.{B/H/W/D}U instruction performs unsigned integer addition with saturation arithmetic on the integer byte/half-word/word/double-word
elements in vector register vj/xj with the corresponding integer byte/half-word/word/double-word elements at the corresponding positions in vector register vk/xk.

The result is written into the corresponding integer byte/half-word/word/double-word elements in vector register vd/xd.

VSADD.BU:
for i in range(16):

VR[vd].B[i] = USat_Add_U(VR[vj].B[i], VR[vk].B[i])

VSADD.HU:
for i in range(8):

VR[vd].H[i] = USat_Add_U(VR[vj].H[i], VR[vk].HIi])
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VSADD.WU:
for i in range(4):
VR[vd].W[i] = USat_Add U(VR[vj].-W[i], VR[vk].W[i])

VSADD.DU:
for i in range(2):
VR[vd].D[i] = USat_Add U(VR[vj].D[i], VR[vk].D[i])

XVSADD.BU:
for i in range(32) :
XR[xd].B[i] = USat_Add_U(XR[xj].B[i], XR[xk].B[i])

XVSADD.HU:
for i in range(16) :
XR[xj].H[i] = USat_Add_U(XR[xk].H[i], XR[xj].H[i])

XVSADD.WU:
for i in range(8):
XR[xd].W[i] = USat Add_U(XR[xj].W[i], XR[xk].W[i])

XVSADD.DU:
for i in range(4):
XR[xd].D[i] = USat_ Add U(XR[xj].D[i], XR[xk].D[i])

The [X]VSSUB.{B/H/W/D} instruction performs signed integer subtraction with saturation arithmetic on the integer byte/half-word/word/double-word
elements in vector register vj/xj against the corresponding integer byte/half-word/word/double-word elements at the corresponding positions in vector registers

vk/xk. The result is written into the corresponding integer byte/half-word/word/double-word elements in vector registers vd/xd.

VSSUB.B:
for i in range(16):
VR[vd].B[i] = SSat_Sub_S(VR[vj].B[i], VR[vk].B[i])

VSSUB.H:
for i in range(8):
VR[vd].H[i] = SSat_Sub_S(VR[vj].H[i], VR[vk].H[i])

VSSUB.W:
for i in range(4) :
VR[vd].W[i] = SSat_Sub_S(VR[vj].W[i], VR[vk].W[i])

VSSUB.D:
for i in range(2):
VR[vd].D[i] = SSat_Sub_S(VR[vj].D[i], VR[vk].D[i])

XVSSUB.B:
for i in range(32):
XR[xd].B[i] = SSat_Sub_S(XR[x]].B[i], XR[xk].B[i])

XVSSUB.H:
for i in range(16) :
XR[xd].H[i] = SSat_Sub_S(XR[xj].H[i], XR[xk].H[i])

XVSSUB.W:
for i in range(8) :
XR[xd].W[i] = SSat_Sub_S(XR[xj].W[i], XR[xk].W[i])

XVSSUB.D:

for i in range(4):
XR[xd].D[i] = SSat_Sub_S(XR[xj].D[i], XR[xk].D[i])

The [X]VSSUB.{B/H/W/D}U instruction performs unsigned integer subtraction with saturation arithmetic on the integer byte/half-word/word/double-
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word elements in vector register vj/xj against the corresponding integer byte/half-word/word/double-word elements at the corresponding positions in vector

register vk/xk. The result is written into the corresponding integer byte/half-word/word/double-word elements in vector register vd/xd.

VSSUB.BU:
for i in range(16):

VR[vd].B[i] = USat_Sub_U(VR[vj].B[i], VR[vk].B[i])

VSSUB.HU:
for i in range(8):

VR[vd].HJ[i] = USat_Sub_U(VR[vj].H[i], VR[vk].H[i])

VSSUB.WU:
for i in range(4):

VR[vd].W[i] = USat_Sub_U(VR[vj].W[il, VR[vk].W[i])

VSSUB.DU:
for i in range(2):

VR[vd].D[i] = USat_Sub_U(VR[vj].D[i], VR[vk].D[i])

XVSSUB.BU:
for i in range(32) :
XR[xd].B[i] = USat_Sub_U(XR[xj].B[i], XR[xk].B[i])

XVSSUB.HU:
for i in range(16) :

XR[xd].H[i] = USat_Sub_U(XR[xj].H[i], XR[xk].H[i])

XVSSUB.WU:
for i in range(8):

XR[xd].W[i] = USat_Sub_U(XR[xj].W[i], XR[xk].W[i])

XVSSUB.DU:
for i in range(4):

XR[xd].D[i] = USat_Sub_U(XR[xj].D[i], XR[xk].D[i])

1.2.1.5 [X]VHADDW.{H.B/W.H/D.W/Q.D/HU.BU/WU.HU/DU.WU/QU.DU},
[X]VHSUBW.{ H.B/W.H/D.W/Q.D/HU.BU/WU.HU/DU.WU/QU.DU }

Instruction Format: vhaddw.h.b vd, vj, vk xvhaddw.h.b xd, xj, xk
vhaddw.w.h vd, vj, vk xvhaddw.w.h xd, xj, xk
vhaddw.d.w vd, vj, vk xvhaddw.d.w xd, xj, xk
vhaddw.q.d vd, vj, vk xvhaddw.q.d xd, xj, xk
vhaddw.hu.bu vd, vj, vk xvhaddw.hu.bu xd, xj, xk
vhaddw.wu.hu vd, vj, vk xvhaddw.wu.hu xd, xj, xk
vhaddw.du.wu vd, vj, vk xvhaddw.du.wu xd, xj, xk
vhaddw.qu.du vd, vj, vk xvhaddw.qu.du xd, xj, xk
vhsubw.h.b vd, vj, vk xvhsubw.h.b xd, xj, xk
vhsubw.w.h vd, vj, vk xvhsubw.w.h xd, xj, xk
vhsubw.d.w vd, vj, vk xvhsubw.d.w xd, xj, xk
vhsubw.q.d vd, vj, vk xvhsubw.q.d xd, xj, xk
vhsubw.hu.bu vd, vj, vk xvhsubw.hu.bu xd, xj, xk
vhsubw.wu.hu vd, vj, vk xvhsubw.wu.hu xd, xj, xk
vhsubw.du.wu vd, vj, vk xvhsubw.du.wu xd, xj, xk
vhsubw.qu.du vd, vj, vk xvhsubw.qu.du xd, xj, xk

The [X]VHADDW.{H/W/D/Q}.{B/H/W/D} instruction performs signed integer addition on the byte/half-word/word/double-word elements at each odd
position in vector register vj/xj with the corresponding byte/half-word/word/double-word elements in vector register vk/xk. The result is sign-extended to double

the width and written into vector register vd/xd.
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VHADDW.H.B:
for i in range(8) :

VR[vd].H[i] = SignExtend(signed(VR[vj].B[2i+1]) + signed(VR[vk].B[2i]),16)

VHADDW.W.H:
for i in range(4):

VR[vd].W[i] = SignExtend(signed(VR[vj].H[2i+1]) + signed(VR[vk].H[2i]), 32)

VHADDW.D.W:
for i in range(2) :

VR[vd].D[i] = SignExtend(signed(VR[vj]. W[2i+1]) + signed(VR[vk].W[2i]),64)

VHADDW.Q.D:
for i in range(1):

VR[vd].Q[i] = SignExtend(signed(VR[vj].D[2i+1]) + signed(VR[vk].D[2i]), 128)

XVHADDW.H.B:
for i in range(16):
XR[xd].H[i] = SignExtend(signed(XR[xj].B[2i+1]) + signed(XR[xk].B[21i]), 16)

XVHADDW.W.H:
for i in range(8) :

XR[xd].W[i] = SignExtend(signed(XR[xj].H[2i+1]) + signed(XR[xk].H[2i]),32)

XVHADDW.D.W:
for i in range(4) :

XR[xd].D[i] = SignExtend(signed(XR[xj].W[2i+1]) + signed(XR[xk].W[2i]),64)

XVHADDW.Q.D:
for i in range(2) :

XR[xd].Q[i] = SignExtend(signed(XR[xj].D[2i+1]) + signed(XR[xk].D[2i]),128)

The [X]JVHADDW.{H/W/D/Q}U.{B/H/W/D} U instruction performs unsigned integer addition on the byte/half-word/word/double-word elements at each
odd position in vector register vj/xj to the corresponding byte/half-word/word/double-word elements in vector register vk/xk. The result is zero-extended to

double the width and written into vector register vd/xd.

VHADDW.HU.BU:
for i in range(8):

VR[vd].H[i] = ZeroExtend(unsigned(VR[vj].B[2i+1]) + unsigned(VR[vk].B[2i]), 16)

VHADDW.WU.HU:
for i in range(4):

VR[vd].W[i] = ZeroExtend(unsigned(VR[vj].H[2i+1]) + unsigned(VR[vk].H[2i]), 32)

VHADDW.DU.WU:
for i in range(2):

VR[vd].D[i] = ZeroExtend(unsigned(VR[vj].W[2i+1]) + unsigned(VR[vk].W[2i]), 64)

VHADDW.QU.DU:
for i in range(1):

VR[vd].Q[i] = ZeroExtend(unsigned(VR[vj].D[2i+1]) + unsigned(VR[vk].D[2 i]), 128)

XVHADDW.HU.BU:
for i in range(16) :
XR[xd].H[i] = ZeroExtend(unsigned(XR[xj].B[2i+1]) + unsigned(XR[xk].B[2 i]), 16)

XVHADDW.WU.HU:
for i in range(8):

XR[xd].W[i] = ZeroExtend(unsigned(XR[xj].H[2i+1]) + unsigned(XR[xk].H[2i]), 32)



LoongArch Reference Manual Volume II-a: Vector Instruction Extensions

XVHADDW.DU.WU:
for i in range(4):
XR[xd].D[i] = ZeroExtend(unsigned(XR[xj].W[2i+1]) + unsigned(XR[xk].W[2i]), 64)

XVHADDW.QU.DU:
for i in range(2):

XR[xd].Q[i] = ZeroExtend(unsigned(XR[xj].D[2i+1]) + unsigned(XR[xk].D[2i]), 128)

The [X]VHSUBW.{H/W/D/Q}.{B/H/W/D} instruction subtracts the byte/half-word/word/double-word elements at each odd position in vector register
vk/xk from the corresponding byte/half-word/word/double-word elements in vector register vj/xj at the corresponding even positions. The result is sign-extended

to double the width and written into vector register vd/xd.

VHSUBW.H.B:
for i in range(8):

VR[vd].H[i] = SignExtend(signed(VR[vj].B[2i+1]) - signed(VR[vk].B[2i]), 16)

VHSUBW.W.H:
for i in range(4):

VR[vd].W[i] = SignExtend(signed(VR[vj].-H[2i+1]) - signed(VR[vk].H[2i]), 32)

VHSUBW.D.W:
for i in range(2):
VR[vd].D[i] = SignExtend(signed(VR[vj].W[2i+1]) - signed(VR[vk].W[2i]), 64)

VHSUBW.Q.D:
for i in range(1):

VR[vd].Q[i] = SignExtend(signed(VR[vj].D[2i+1]) - signed(VR[vk].D[2i]), 128)

XVHSUBW.H.B:
for i in range(16):
XR[xd].H[i] = SignExtend(signed(XR[xj].B[2i+1]) - signed(XR[xk].B[2i]), 16)

XVHSUBW.W.H:
for i in range(8):
XR[xd].W[i] = SignExtend(signed(XR[xj].H[2i+1]) - signed(XR[xk].H[2i]), 32)

XVHSUBW.D.W:
for i in range(4):

XR[xd].D[i] = SignExtend(signed(XR[xj].W[2i+1]) - signed(XR[xk].W[2i]), 64)

XVHSUBW.Q.D:
for i in range(2):

XR[xd].Q[i] = SignExtend(signed(XR[xj].D[2i+1]) - signed(XR[xk].D[2i]), 128)

The [X]VHSUBW.{H/W/D/Q}U.{B/H/W/D}U instruction subtracts the byte/half-word/word/double-word elements at each odd position in vector
register vk/xk from the corresponding byte/half-word/word/double-word elements in vector register vj/xj as unsigned integers. The result is zero-extended to

double the width and written into vector register vd/xd.

VHSUBW.HU.BU:
for i in range(8):

VR[vd].HJ[i] = ZeroExtend(unsigned(VR[vj].B[2i+1]) - unsigned(VR[vk].B[2i]), 16)

VHSUBW.WU.HU:
for i in range(4):

VR[vd].W[i] = ZeroExtend(unsigned(VR[vj].H[2i+1]) - unsigned(VR[vk].H[2i]), 32)
VHSUBW.DU.WU:

for i in range(2):

VR[vd].D[i] = ZeroExtend(unsigned(VR[vj].W[2i+1]) - unsigned(VR[vk].W[2i]), 64)
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VHSUBW.QU.DU:
for i in range(1):

VR[vd].Q[i] = ZeroExtend(unsigned(VR[vj].D[2i+1]) - unsigned(VR[vk].D[2i]), 128)

XVHSUBW.HU.BU:
for i in range(16) :

XR[xd].H[i] = ZeroExtend(unsigned(XR[xj].B[2i+1]) - unsigned(XR[xk].B[2i]), 16)

XVHSUBW.WU.HU:
for i in range(8):

XR[xd].W[i] = ZeroExtend(unsigned(XR[xj].H[2i+1]) - unsigned(XR[xk].H[2i]), 32)

XVHSUBW.DU.WU:
for i in range(4):

XR[xd].D[i] = ZeroExtend(unsigned(XR[xj].W[2i+1]) - unsigned(XR[xk].W[2i]), 64)
XVHSUBW.QU.DU:

for i in range(2):

XR[xd].Q[i] = ZeroExtend(unsigned(XR[xj].D[2i+1]) - unsigned(XR[xk].D[2i]), 128)

1.2.1.6 [X]VADDW/{EV/OD}.{H.B/W.H/D.W/Q.D}, [X]VSUBW{EV/OD}.{H.B/W.H/D.W/Q.D}

Instruction Format: ~ vaddwev.h.b vd, vj, vk xvaddwev.h.b xd, xj, xk
vaddwev.w.h vd, vj, vk xvaddwev.w.h xd, xj, xk
vaddwev.d.w vd, vj, vk xvaddwev.d.w xd, xj, xk
vaddwev.q.d vd, vj, vk xvaddwev.q.d xd, xj, xk
vaddwod.h.b vd, vj, vk xvaddwod.h.b xd, xj, xk
vaddwod.w.h vd, vj, vk xvaddwod.w.h xd, xj, xk
vaddwod.d.w vd, vj, vk xvaddwod.d.w xd, xj, xk
vaddwod.q.d vd, vj, vk xvaddwod.q.d xd, xj, xk
vsubwev.h.b vd, vj, vk xvsubwev.h.b xd, xj, xk
vsubwev.w.h vd, vj, vk xvsubwev.w.h xd, xj, xk
vsubwev.d.w vd, vj, vk xvsubwev.d.w xd, xj, xk
vsubwev.q.d vd, vj, vk xvsubwev.q.d xd, xj, xk
vsubwod.h.b vd, vj, vk xvsubwod.h.b xd, xj, xk
vsubwod.w.h vd, vj, vk xvsubwod.w.h xd, xj, xk
vsubwod.d.w vd, vj, vk xvsubwod.d.w xd, xj,xk
vsubwod.q.d vd, vj, vk xvsubwod.q.d xd, xj, xk

The [X]VADDW{EV/OD}.{H.B/W.H/D.W/Q.D} The instruction adds the signed byte/halfword/word/doubleword elements at even/odd positions in
vector register vj/xj to the corresponding signed byte/halfword/word/doubleword elements at even/odd positions of vector register vk/xk, after sign-extends them

to double the width. The result is written to the corresponding half-word/word/double-word/quad-word elements in vector register vd/xd.

VADDWEYV.H.B:
for i in range(8):

VR[vd].H[i] = SignExtend(VR[vj].B[2i], 16) + SignExtend(VR[vk].B[2i], 16)

VADDWEV.W.H:
for i in range(4):

VR[vd].W[i] = SignExtend(VR[vj].-H[2i], 32) + SignExtend(VR[vk].H[2i], 32)

VADDWEV.D.W:
for i in range(2):

VR[vd].D[i] = SignExtend(VR[vj].W[2i], 64) + SignExtend(VR[vk].W[2i], 64)
VADDWEV.Q.D:

for i in range(1):

VR[vd].Q[i] = SignExtend(VR[vj].D[2i], 128) + SignExtend(VR[vk].D[2i], 128)
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VADDWOD.H.B:
for i in range(8):

VR[vd].H[i] = SignExtend(VR[vj].B[2i+1], 16) + SignExtend(VR[vk].B[2i+1], 16)

VADDWOD.W.H:
for i in range(4) :

VR[vd].WI[i] = SignExtend(VR[vj].H[2i+1], 32) + SignExtend(VR[vk].H[2i+1], 32)

VADDWOD.D.W:
for i in range(2):

VR[vd].D[i] = SignExtend(VR[vj].W[2i+1], 64) + SignExtend(VR[vk].W[2i+1], 64)

VADDWOD.Q.D:
for i in range(1):

VR[vd].Q[i] = SignExtend(VR[vj].D[2i+1], 128) + SignExtend(VR[vk].D[2i+1], 128)

XVADDWEYV.H.B:
for i in range(16):

XR[vd].HJ[i] = SignExtend(XR[vj].B[2i], 16) + SignExtend(XR[vk].B[2i], 16)

XVADDWEV.W.H:
for i in range(8):

XR[vd].W[i] = SignExtend(XR[vj].-H[2i], 32) + SignExtend(XR[vk].H[2i], 32)

XVADDWEV.D.W:
for i in range(4):

XR[vd].D[i] = SignExtend(XR[vj].W[2i], 64) + SignExtend(XR[vk].W[2i], 64)

XVADDWEV.Q.D:
for i in range(2):

XR[vd].Q[i] = SignExtend(XR[vj].D[2i], 128) + SignExtend(XR[vk].D[2i], 128)

XVADDWOD.H.B:
for i in range(16):

XR[vd].H[i] = SignExtend(XR[vj].B[2i+1], 16) + SignExtend(XR[vk].B[2i+1], 16)

XVADDWOD.W.H:
for i in range(8):

XR[vd].WIi] = SignExtend(XR[vj].H[2i+1], 32) + SignExtend(XR[vk].H[2i+1], 32)

XVADDWOD.D.W:
for i in range(4):

XR[vd].D[i] = SignExtend(XR[vj].W[2i+1], 64) + SignExtend(XR[vk].W[2i+1], 64)

XVADDWOD.Q.D:
for i in range(2):

XR[vd].Q[i] = SignExtend(XR[vj].D[2i+1], 128) + SignExtend(XR[vk].D[2i+1], 128)

The [X]VSUBW{EV/OD}.{H.B/W.H/D.W/Q.D} instruction subtracts signed byte/half-word/word/double-word elements at even/odd positions in vector
register vk/xk from the corresponding signed byte/halfword/word/doubleword elements at even/odd positions in vector register vj/xj. The result is written to the

corresponding half-word/word/double-word/quad-word elements in vector register vd/xd.

VSUBWEV.H.B:
for i in range(8):

VR[vd].HJi] = SignExtend(VR[vj].B[2i], 16) - SignExtend(VR[vk].B[2i], 16)

VSUBWEV.W.H:
for i in range(4):

VR[vd].WI[i] = SignExtend(VR[vj].H[2i], 32) - SignExtend(VR[vk].H[2i], 32)
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VSUBWEV.D.W:
for i in range(2):

VR[vd].D[i] = SignExtend(VR[vj].W[2i], 64) - SignExtend(VR[vk].W[2i], 64)
VSUBWEV.Q.D:
for i in range(1):
VR[vd].Q[i] = SignExtend(VR[vj].D[2i], 128) - SignExtend(VR[vk].D[2i], 128)
VSUBWOD.H.B:
for i in range(8):
VR[vd].H[i] = SignExtend(VR[vj].B[2i+1], 16) - SignExtend(VR[vk].B[2i+1], 16)
VSUBWOD.W.H:
for i in range(4):
VR[vd].W[i] = SignExtend(VR[vj].H[2i+1], 32) - SignExtend(VR[vk].H[2i+1], 32)
VSUBWOD.D.W:
for i in range(2):
VR[vd].D[i] = SignExtend(VR[vj].W[2i+1], 64) - SignExtend(VR[vk].W[2i+1], 64)
VSUBWOD.Q.D:
for i in range(1):
VR[vd].Q[i] = SignExtend(VR[vj].D[2i+1], 128) - SignExtend(VR[vk].D[2i+1], 128)
XVSUBWEV.H.B:
for i in range(16):
XR[vd].H[i] = SignExtend(XR[vj].B[2i], 16) - SignExtend(XR[vk].B[2i], 16)
XVSUBWEV.W.H:
for i in range(8):
XR[vd].W[i] = SignExtend(XR[vj].H[2i], 32) - SignExtend(XR[vk].H[2i], 32)
XVSUBWEV.D.W:
for i in range(4):
XR[vd].D[i] = SignExtend(XR[vj].W[2i], 64) - SignExtend(XR[vk].W[2i], 64)
XVSUBWEV.Q.D:
for i in range(2):
XR[vd].Q[i] = SignExtend(XR[vj].D[2i], 128) - SignExtend(XR[vk].D[2i], 128)
XVSUBWOD.H.B:
for i in range(16) :
XR[vd].H[i] = SignExtend(XR[vj].B[2i+1], 16) - SignExtend(XR[vk].B[2i+1], 16)
XVSUBWOD.W.H:
for i in range(8):
XR[vd].W[i] = SignExtend(XR[vj].H[2i+1], 32) - SignExtend(XR[vk].H[2i+1], 32)
XVSUBWOD.D.W:
for i in range(4):
XR[vd].D[i] = SignExtend(XR[vj].W[2i+1], 64) - SignExtend(XR[vk].W[2i+1], 64)
XVSUBWOD.Q.D:
for i in range(2):

XR[vd].Q[i] = SignExtend(XR[vj].D[2i+1], 128) - SignExtend(XR[vk].D[2i+1], 128)

1.2.1.7 [X]VADDW{EV/OD}.{H.B/W.H/D.W/Q.D}U, [X]VSUBW{EV/OD}.{H.B/W.H/D.W/Q.D}U

Instruction Format: ~ vaddwev.h.bu vd, vj, vk xvaddwev.h.bu xd, xj, xk
vaddwev.w.hu vd, vj, vk xvaddwev.w.hu xd, xj, xk
vaddwev.d.wu vd, vj, vk xvaddwev.d.wu xd, xj, xk
vaddwev.q.du vd, vj, vk xvaddwev.q.du xd, xj, xk
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vaddwod.h.bu vd, vj, vk xvaddwod.h.bu xd, xj, xk
vaddwod.w.hu vd, vj, vk xvaddwod.w.hu xd, xj, xk
vaddwod.d.wu vd, vj, vk xvaddwod.d.wu xd, xj, xk
vaddwod.q.du vd, vj, vk xvaddwod.q.du xd, xj, xk
vsubwev.h.bu vd, vj, vk xvsubwev.h.bu xd, xj, xk
vsubwev.w.hu vd, vj, vk xvsubwev.w.hu xd, xj,xk
vsubwev.d.wu vd, vj, vk xvsubwev.d.wu xd, xj, xk
vsubwev.q.du vd, vj, vk xvsubwev.q.du xd, xj, xk
vsubwod.h.bu vd, vj, vk xvsubwod.h.bu xd, xj, xk
vsubwod.w.hu vd, vj, vk xvsubwod.w.hu xd, xj, xk
vsubwod.d.wu vd, vj, vk xvsubwod.d.wu xd, xj, xk
vsubwod.q.du vd, vj, vk xvsubwod.q.du xd, xj, xk

The [X]JVADDW {EV/OD}.{H.B/W.H/D.W/Q.D}U instruction adds unsigned byte/half-word/word/double-word elements at even/odd positions in vector
register vj/xj to the corresponding unsigned byte/half-word/word/double-word elements at even/odd positions in vector register vk/xk, after zero-extending to

double the width. The result is written into the corresponding half-word/word/double-word/quad-word elements in vector register vd/xd.

VADDWEV.H.BU:
for i in range(8):

VR[vd].H[i] = ZeroExtend(VR[vj].B[2i], 16) + ZeroExtend(VR[vk].B[2i], 16)

VADDWEV.W.HU:
for i in range(4):
VR[vd].W[i] = ZeroExtend(VR[vj].H[2i], 32) + ZeroExtend(VR[vk].H[2i], 32)

VADDWEV.D.WU:
for i in range(2):

VR[vd].D[i] = ZeroExtend(VR[vj].W[2i], 64) + ZeroExtend(VR[vk].W[2i], 64)

VADDWEV.Q.DU:
for i in range(1):

VR[vd].Q[i] = ZeroExtend(VR[vj].D[2i], 128) + ZeroExtend(VR[vk].D[2i], 128)

VADDWOD.H.BU:
for i in range(8) :

VR[vd].H[i] = ZeroExtend(VR[vj].B[2i+1], 16) + ZeroExtend(VR[vk].B[2i+1], 16)

VADDWOD.W.HU:
for i in range(4):

VR[vd].W[i] = ZeroExtend(VR[vj].H[2i+1], 32) + ZeroExtend(VR[vk].H[2i+1], 32)

VADDWOD.D.WU:
for i in range(2):

VR[vd].D[i] = ZeroExtend(VR[vj]. W[2i+1], 64) + ZeroExtend(VR[vk].W[2i+1], 64)

VADDWOD.Q.DU:
for i in range(1):

VR[vd].Q[i] = ZeroExtend(VR[vj].D[2i+1], 128) + ZeroExtend(VR[vk].D[2i+1], 128)

XVADDWEYV.H.BU:
for i in range(16) :
XR[vd].H[i] = ZeroExtend(XR[vj].B[2i], 16) + ZeroExtend(XR[vk].B[2i], 16)

XVADDWEV.W.HU:
for i in range(8):
XR[vd].W[i] = ZeroExtend(XR[vj].H[2i], 32) + ZeroExtend(XR[vk].H[2i], 32)

XVADDWEV.D.WU:

for i in range(4):

XR[vd].D[i] = ZeroExtend(XR[vj].W[2i], 64) + ZeroExtend(XR[vk].W[2i], 64)
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XVADDWEV.Q.DU:
for i in range(2):

XR[vd].Q[i] = ZeroExtend(XR[vj].D[2i], 128) + ZeroExtend(XR[vk].D[2i], 128)
XVADDWOD.H.BU:
for i in range(16) :
XR[vd].H[i] = ZeroExtend(XR[vj].B[2i+1], 16) + ZeroExtend(XR[vk].B[2i+1], 16)
XVADDWOD.W.HU:
for i in range(8):
XR[vd].W[i] = ZeroExtend(XR[vj].H[2i+1], 32) + ZeroExtend(XR[vk].H[2i+1], 32)
XVADDWOD.D.WU:
for i in range(4):
XR[vd].D[i] = ZeroExtend(XR[vj].W[2i+1], 64) + ZeroExtend(XR[vk].W[2i+1], 64)
XVADDWOD.Q.DU:
for i in range(2):

XR[vd].Q[i] = ZeroExtend(XR[vj].D[2i+1], 128) + ZeroExtend(XR[vk].D[2i+1], 128)

The [X]VSUBW{EV/OD}.{H.B/W.H/D.W/Q.D}U instruction subtracts signed byte/half-word/word/double-word elements at even/odd positions in
vector register vk/xk from the corresponding even/odd positions of signed byte/half-word/word/double-word elements in vector register vj/xj, after zero-
extending to double the width. The result is written to the corresponding half-word/word/double-word/quad-word elements in vector register vd/xd.

VSUBWEV.H.BU:
for i in range(8) :
VR[vd].H[i] = ZeroExtend(VR[vj].B[2i], 16) - ZeroExtend(VR[vk].B[2i], 16)
VSUBWEV.W.HU:
for i in range(4):
VR[vd].W[i] = ZeroExtend(VR[vj].H[21i], 32) - ZeroExtend(VR[vk].H[2i], 32)
VSUBWEV.D.WU:
for i in range(2):
VR[vd].D[i] = ZeroExtend(VR[vj].W[2i], 64) - ZeroExtend(VR[vk].W[2i], 64)
VSUBWEV.Q.DU:
for i in range(1):
VR[vd].Q[i] = ZeroExtend(VR[vj].D[2i], 128) - ZeroExtend(VR[vk].D[2i], 128)
VSUBWOD.H.BU:
for i in range(8) :
VR[vd].H[i] = ZeroExtend(VR[vj].B[2i+1], 16) - ZeroExtend(VR[vk].B[2i+1], 16)
VSUBWOD.W.HU:
for i in range(4) :
VR[vd].W[i] = ZeroExtend(VR[vj].H[2i+1], 32) - ZeroExtend(VR[vk].H[2i+1], 32)
VSUBWOD.D.WU:
for i in range(2):
VR[vd].D[i] = ZeroExtend(VR[vj].W[2i+1], 64) - ZeroExtend(VR[vk].W[2i+1], 64)
VSUBWOD.Q.DU:
for i in range(1):
VR[vd].Q[i] = ZeroExtend(VR[vj].D[2i+1], 128) - ZeroExtend(VR[vk].D[2i+1], 128)
XVSUBWEV.H.BU:
for i in range(16) :

XR[vd].H[i] = ZeroExtend(XR[vj].B[2i], 16) - ZeroExtend(XR[vk].B[2i], 16)
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XVSUBWEV.W.HU:
for i in range(8):

XR[vd].W[i] = ZeroExtend(XR[vj].H[2i], 32) - ZeroExtend(XR[vk].H[2i], 32)

XVSUBWEV.D.WU:
for i in range(4) :

XR[vd].D[i] = ZeroExtend(XR[vj].W[2i], 64) - ZeroExtend(XR[vk].W[2i], 64)

XVSUBWEV.Q.DU:
for i in range(2):

XR[vd].Q[i] = ZeroExtend(XR[vj].D[2i], 128) - ZeroExtend(XR[vk].D[2i], 128)

XVSUBWOD.H.BU:
for i in range(16) :

XR[vd].H[i] = ZeroExtend(XR[vj].B[2i+1], 16) - ZeroExtend(XR[vk].B[2i+1], 16)

XVSUBWOD.W.HU:
for i in range(8):

XR[vd].W[i] = ZeroExtend(XR[vj].H[2i+1], 32) - ZeroExtend(XR[vk].H[2i+1], 32)

XVSUBWOD.D.WU:
for i in range(4):

XR[vd].D[i] = ZeroExtend(XR[vj].W[2i+1], 64) - ZeroExtend(XR[vk]. W[2i+1], 64)

XVSUBWOD.Q.DU:
for i in range(2):

XR[vd].Q[i] = ZeroExtend(XR[vj].D[2i+1], 128) - ZeroExtend(XR[vk].D[2i+1], 128)

1.2.1.8 [X]VADDW{EV/OD}.{H.BU.B/W.HU.H/D.WU.W/Q.DU.D}

Instruction Format: vaddwev.h.bu.b vd, vj, vk xvaddwev.h.bu.b xd, xj, xk
vaddwev.w.hu.h vd, vj, vk xvaddwev.w.hu.h xd, xj, xk
vaddwev.d.wu.w vd, vj, vk xvaddwev.d.wu.w xd, xj, xk
vaddwev.q.du.d vd, vj, vk xvaddwev.q.du.d xd, xj, xk
vaddwod.h.bu.b vd, vj, vk xvaddwod.h.bu.b xd, xj, xk
vaddwod.w.hu.h vd, vj, vk xvaddwod.w.hu.h xd, xj, xk
vaddwod.d.wu.w vd, vj, vk xvaddwod.d.wu.w xd, xj, xk
vaddwod.q.du.d vd, vj, vk xvaddwod.q.du.d xd, xj, xk

The [X]JVADDW{EV/OD}.{H.BU.B/W.HU.H/D.WU.W/Q.DU.D} instruction adds unsigned byte/half-word/word/double-word elements in the
even/odd positions of vector register vj/xj to signed byte/half-word/word/double-word elements in the corresponding even/odd positions of vector register vk/xk,

after signed-extending to double the width. The result is written to the half-word/word/double-word/quad-word elements in vector register vd/xd.

VADDWEYV.H.BU.B:
for i in range(8):

VR[vd].H[i] = ZeroExtend(VR[vj].B[2i], 16) + SignExtend(VR[vk].B[2i], 16)

VADDWEV.W.HU.H:
for i in range(4):

VR[vd].W[i] = ZeroExtend(VR[vj].H[21i], 32) + SignExtend(VR[vk].H[2i], 32)

VADDWEV.D.WU.W:
for i in range(2):

VR[vd].D[i] = ZeroExtend(VR[vj].W[21i], 64) + SignExtend(VR[vk].W[2i], 64)

VADDWEV.Q.DU.D:
for i in range(1):

VR[vd].Q[i] = ZeroExtend(VR[vj].D[2i], 128) + SignExtend(VR[vk].D[2i], 128)
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VADDWOD.H.BU.B:
for i in range(8) :

VR[vd].H[i] = ZeroExtend(VR[vj].B[2i+1], 16) + SignExtend(VR[vk].B[2i+1], 16)

VADDWOD.W.HU.H:
for i in range(4):

VR[vd].WI[i] = ZeroExtend(VR[vj].H[2i+1], 32) + SignExtend(VR[vk].H[2i+1], 32)

VADDWOD.D.WU.W:
for i in range(2):

VR[vd].D[i] = ZeroExtend(VR[vj].W[2i+1], 64) + SignExtend(VR[vk].W[2i+1], 64)

VADDWOD.Q.DU.D:
for i in range(1):

VR[vd].Q[i] = ZeroExtend(VR[vj].D[2i+1], 128) + SignExtend(VR[vk].D[2i+1], 128)

XVADDWEYV.H.BU.B:
for i in range(16) :

XR[vd].H[i] = ZeroExtend(XR[vj].B[2i], 16) + SignExtend(XR[vk].B[2i], 16)

XVADDWEV.W.HU.H:
for i in range(8):

XR[vd].W[i] = ZeroExtend(XR[vj].H[21i], 32) + SignExtend(XR[vk].H[2i], 32)

XVADDWEV.D.WU.W:
for i in range(4):

XR[vd].D[i] = ZeroExtend(XR[vj].W[2i], 64) + SignExtend(XR[vk].W[2i], 64)

XVADDWEV.Q.DU.D:
for i in range(2):

XR[vd].Q[i] = ZeroExtend(XR[vj].D[2i], 128) + SignExtend(XR[vk].D[2i], 128)

XVADDWOD.H.BU.B:
for i in range(16) :

XR[vd].H[i] = ZeroExtend(XR[vj].B[2i+1], 16) + SignExtend(XR[vk].B[2i+1], 16)

XVADDWOD.W.HU.H:
for i in range(8):

XR[vd].W[i] = ZeroExtend(XR[vj].H[2i+1], 32) + SignExtend(XR[vk].H[2i+1], 32)

XVADDWOD.D.WU.W:
for i in range(4):

XR[vd].D[i] = ZeroExtend(XR[vj].W[2i+1], 64) + SignExtend(XR[vk].W[2i+1], 64)

XVADDWOD.Q.DU.D:
for i in range(2):

XR[vd].Q[i] = ZeroExtend(XR[vj].D[2i+1], 128) + SignExtend(XR[vk].D[2i+1], 128)

1.2.1.9 [X]VAVG.{B/H/W/D}[U], [X]VAVGR.{B/H/W/D}[U]

Instruction Format: vavg.b vd, vj, vk xvavg.b xd, xj, xk
vavg.h vd, vj, vk xvavg.h xd, xj, xk
vavg.w vd, vj, vk Xvavg.w xd, xj, xk
vavg.d vd, vj, vk xvavg.d xd, xj, xk
vavg.bu vd, vj, vk xvavg.bu  xd, xj, xk
vavg.hu vd, vj, vk xvavg.hu  xd, xj, xk
vavg.wu  vd, vj, vk xvavg.wu  xd, xj, xk
vavg.du vd, vj, vk xvavg.du  xd, xj, xk
vavgr.b vd, vj, vk xvavgrb  xd, xj, xk
vavgr.h vd, vj, vk xvavgrh  xd, xj, xk
vavgr.w vd, vj, vk xvavgr.w  xd, xj, xk
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vavgr.d vd, vj, vk xvavgrd  xd, xj, xk
vavgrbu  vd, vj, vk xvavgrbu xd, xj, xk
vavgrhu  vd, vj, vk xvavgrhu xd, xj, xk
vavgr.wu  vd, vj, vk xvavgr.wu  xd, xj, xk
vavgr.du  vd, vj, vk xvavgr.du xd, xj, xk

The [X]VAVG.{B/H/W/D} instruction performs an average operation on the signed integer byte/half-word/word/double-word elements in vector register
vj/xj and the corresponding signed integer byte/half-word/word/double-word elements at the corresponding positions in vector register vk/xk. The results are

written to the byte/half-word/word/double-word elements at the corresponding positions in vector register vd/xd.

VAVG.B:
for i in range(16) :
VR[vd].B[i] = (signed(VR[vj].B[i]) + signed(VR[vk].B[i])) / 2

VAVG.H:
for i in range(8):

VR[vd].H[i] = (signed(VR[vj].H]i]) + signed(VR[vk].H[i])) / 2

VAVG.W:
for i in range(4) :

VR[vd].WIi] = (signed(VR[vj].W[i]) + signed(VR[vk].W[i])) / 2

VAVG.D:
for i in range(2):

VR[vd].D[i] = (signed(VR[vj].DIi]) + signed(VR[vk].D[i])) / 2

XVAVG.B:
for i in range(32) :
XR[xd].B[i] = (signed(XR[x]j].B[i]) + signed(XR[xk].B[i])) / 2

XVAVG.H:
for i in range(16):
XR[xd].H[i] = (signed(XR[xj].H[i]) + signed(XR[xk].H[i])) / 2

XVAVG.W:
for i in range(8) :

XR[xd].W[i] = (signed(XR[xj].W[i]) + signed(XR[xk].W[i])) / 2

XVAVG.D:
for i in range(4):

XR[xd].D[i] = (signed(XR[xj].D[i]) + signed(XR[xk].D[i])) / 2

The [X]VAVG.{BU/HU/WU/DU} instruction performs an average operation on the unsigned integer byte/half-word/word/double-word elements in
vector register vj/xj and the corresponding unsigned integer byte/half-word/word/double-word elements at the corresponding positions in vector register vk/xk.

The results are written to the byte/half-word/word/double-word elements at the corresponding positions in vector register vd/xd.

VAVG.BU:
for i in range(16) :

VR[vd].B[i] = (unsigned(VR[vj].B[i]) + unsigned(VR[vk].B[i])) / 2

VAVG.HU:
for i in range(8):

VR[vd].H[i] = (unsigned(VR[vj].H[i]) + unsigned(VR[vk].H[i])) / 2

VAVG.WU:
for i in range(4) :

VR[vd].W[i] = (unsigned(VR[vj].W[i]) + unsigned(VR[vk].W[i])) / 2

VAVG.DU:
for i in range(2):

VR[vd].D[i] = (unsigned(VR[vj].D[i]) + unsigned(VR[vk].D[i])) / 2
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XVAVG.BU:
for i in range(32) :
XR[xd].B[i] = (unsigned(XR[xj].B[i]) + unsigned(XR[xk].B[i])) / 2

XVAVG.HU:
for i in range(16):

XR[xd].H[i] = (unsigned(XR[xj].H[i]) + unsigned(XR[xk].H[i])) / 2

XVAVG.WU:
for i in range(8):

XR[xd].W[i] = (unsigned(XR[xj].W[i]) + unsigned(XR[xk].W[i])) / 2

XVAVG.DU:
for i in range(4):

XR[xd].D[i] = (unsigned(XR[xj].D[i]) + unsigned(XR[xk].D[i])) / 2

The [X]VAVGR.{B/H/W/D} instruction performs an average operation with rounding on signed integer byte/half-word/word/double-word elements in
vector register vj/xj and the corresponding signed integer byte/half-word/word/double-word elements at the corresponding positions in vector register vk/xk. The

results are written to the byte/half-word/word/double-word elements at the corresponding positions in vector register vd/xd.

VAVGR.B:
for i in range(16) :
VR[vd].B[i] = (signed(VR[vj].B[i]) + signed(VR[vk].B[i])+1) / 2

VAVGR.H:
for i in range(8):

VR[vd].H[i] = (signed(VR[vj].H[i]) + signed(VR[vk].H[i])+1) / 2

VAVGR.W:
for i in range(4) :

VR[vd].WIi] = (signed(VR[vj].W[i]) + signed(VR[vk].W[i])+1) / 2

VAVGR.D:
for i in range(2):

VR[vd].D[i] = (signed(VR[vj].D[i]) + signed(VR[vk].D[i])+1) / 2

XVAVGR.B:
for i in range(32) :
XR[xd].B[i] = (signed(XR[xj].B[i]) + signed(XR[xk].B[i])+1) / 2

XVAVGR.H:
for i in range(16):
XR[xd].H[i] = (signed(XR[xj].H[i]) + signed(XR[xk].H[i])+1) / 2

XVAVGR.W:
for i in range(8):

XR[xd].WIi] = (signed(XR[xj].WIi]) + signed(XR[xk].W[i])+1) / 2

XVAVGR.D:
for i in range(4):

XR[xd].D[i] = (signed(XR[xj].D[i]) + signed(XR[xk].D[i])+1) / 2

The [X]VAVGR.{B/H/W/D}U instruction performs an average operation with rounding on unsigned integer byte/half-word/word/double-word elements
in vector register vj/xj and the corresponding unsigned integer byte/half-word/word/double-word elements at the corresponding positions in vector register vk/xk.

The results are written to the byte/half-word/word/double-word elements at the corresponding positions in vector register vd/xd.

VAVGR.BU:
for i in range(16):

VR[vd].B[i] = (unsigned(VR[vj].B[i]) + unsigned(VR[vk].B[i]) + 1) / 2
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VAVGR.HU:
for i in range(8):

VR[vd].H[i] = (unsigned(VR[vj].H[i]) + unsigned(VR[vk].H[i]) + 1) / 2

VAVGR.WU:
for i in range(4) :

VR[vd].W[i] = (unsigned(VR[vj].W[i]) + unsigned(VR[vk].W[i])+1) / 2

VAVGR.DU:
for i in range(2):

VR[vd].D[i] = (unsigned(VR[vj].D[i]) + unsigned(VR[vk].D[i]) + 1)/ 2
XVAVGR.BU:
for i in range(32) :
XR[xd].B[i] = (unsigned(XR[xj].B[i]) + unsigned(XR[xk].B[i]) + 1) /2
XVAVGR.HU:
for i in range(16):

XR[xd].H[i] = (unsigned(XR[xj].H[i]) + unsigned(XR[xk].H[i]) + 1)/ 2

XVAVGR.WU:
for i in range(8):

XR[xd].W[i] = (unsigned(XR[xj].W[i]) + unsigned(XR[xk].W[i]) + 1)/ 2

XVAVGR.DU:
for i in range(4):

XR[xd].D[i] = (unsigned(XR[xj].D[i]) + unsigned(XR[xk].D[i]) + 1) / 2

1.2.1.10 [X]VABSD.{B/H/W/D}[U]

Instruction Format: vabsd.b vd, vj, vk xvabsd.b  xd, xj, xk
vabsd.h vd, vj, vk xvabsd.h  xd, xj, xk
vabsd.w vd, vj, vk xvabsd.w  xd, xj, xk
vabsd.d vd, vj, vk xvabsd.d  xd, xj, xk
vabsd.bu  vd, vj, vk xvabsd.bu xd, xj, xk
vabsd.hu  vd, vj, vk xvabsd.hu xd, xj, xk
vabsd.wu  vd, vj, vk xvabsd.wu  xd, xj, xk
vabsd.du  vd, vj, vk xvabsd.du xd, xj, xk

The [X]VABSD.{B/H/W/D} instruction performs the absolute value of the signed integer difference between each byte/half-word/word/double-word
elements in vector register vj/xj with the corresponding byte/half-word/word/double-word element in vector register vk/xk. The result is written to the

corresponding byte/half-word/word/double-word elements in vector register vd/xd.

VABSD.B:
for i in range(16):

VR[vd].B[i] = Abs_Diff S(VR[vj].B[i], VR[vk].B[i])

VABSD.H:
for i in range(8):

VR[vd].H[i] = Abs_Diff S(VR[vj].H[i], VR[vk].H[i])

VABSD.W:
for i in range(4):

VR[vd].W[i] = Abs_Diff S(VR[vj].W[i], VR[vk].W[i])

VABSD.D:
for i in range(2):

VR[vd].D[i] = Abs_Diff S(VR[vj].D[i], VR[vk].D[i])

20



LoongArch Reference Manual Volume II-a: Vector Instruction Extensions

XVABSD.B:
for i in range(32) :
XR[xd].B[i] = Abs_Diff S(XR[xj].B[i], XR[xk].B[i])

XVABSD.H:
for i in range(16) :

XR[xd].H[i] = Abs_Diff S(XR[xj].H[i], XR[xk].H[i])

XVABSD.W:
for i in range(8) :

XR[xd].WIi] = Abs_Diff S(XR[xj].W[i], XR[xk].W[i])

XVABSD.D:
for i in range(4):

XR[xd].D[i] = Abs_Diff S(XR[xj].D[i], XR[xk].D[i])

The [X]VABSD.{B/H/W/D}U instruction performs the absolute value of the unsigned integer difference between each byte/half-word/word/double-word
elements in vector register vj/xj with the corresponding byte/half-word/word/double-word element in vector register vk/xk. The result is written to the

corresponding byte/half-word/word/double-word elements in vector register vd/xd.

VABSD.BU:
for i in range(16):
VR[vd].B[i] = Abs_Diff U(VR[vj].B[i], VR[vk].B[i])

VABSD.HU:
for i in range(8):

VR[vd].H[i] = Abs_Diff U(VR[vj].H[i], VR[vk].H[i])

VABSD.WU:
for i in range(4):

VR[vd].W[i] = Abs_Diff U(VR[vj].W[i], VR[vk].W[i])

VABSD.DU:
for i in range(2):
VR[vd].D[i] = Abs_Diff U(VR[vj].D[i], VR[vk].D[i])

XVABSD.BU:
for i in range(32) :

XR[xd].B[i] = Abs_Diff U(XR[xj].B[i], XR[xk].B[i])

XVABSD.HU:
for i in range(16) :
XR[xj].H[i] = Abs_Diff U(XR[xk].H[i], XR[xj].H[i])

XVABSD.WU:
for i in range(8):

XR[xd].W[i] = Abs_Diff U(XR[xj].W[i], XR[xk].W[i])
XVABSD.DU:

for i in range(4) :

XR[xd].D[i] = Abs_Diff U(XR[xj].D[i], XR[xk].D[i])

1.2.1.11 [X]VADDA.{B/H/W/D}

Instruction Format: vadda.b vd, vj, vk xvadda.b  xd, xj, xk
vadda.h vd, vj, vk xvadda.h  xd, xj, xk
vadda.w vd, vj, vk xvadda.w  xd, xj, xk
vadda.d vd, vj, vk xvadda.d  xd, xj, xk

The [X]VADDA.{B/H/W/D} instruction adds the absolute values of each signed integer byte/half-word/word/double-word element in vector register vj/xj

to the corresponding signed integer byte/half-word/word/double-word element at the corresponding position in vector register vk/xk. The result is written to the
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byte/half-word/word/double-word elements at the corresponding position in vector register vd/xd.

VADDA.B:
for i in range(16):

VR[vd].B[i] = Abs(VR[vj].B[i]) + Abs(VR[vk].B[i])

VADDA.H:
for i in range(8):

VR[vd].H[i] = Abs(VR[vj].H[i]) + Abs(VR[vk].H[i])

VADDA.W:
for i in range(4):

VR[vd].W[i] = Abs(VR[vj].W[i]) + Abs(VR[vk].W[i])

VADDA.D:
for i in range(2):

VR[vd].D[i] = Abs(VR[vj].D[i]) + Abs(VR[vk].D[i])

XVADDA.B:
for i in range(32) :

XR([xd].B[i] = Abs(XR[x]].B[i]) + Abs(XR[xk].B[i])

XVADDA . H:
for i in range(16):
XR[xd].H[i] = Abs(XR[xj].H[i]) + Abs(XR[xk].H[i])

XVADDA.W:
for i in range(8):

XR[xd].W[i] = Abs(XR[xj].W[i]) + Abs(XR[xk].W[i])

XVADDA.D:
for i in range(4):

XR([xd].D[i] = Abs(XR[xj].D[i]) + Abs(XR[xk].D[i])

1.2.1.12 [X]VMAX[I].{B/H/W/D}[U], [X]VMIN[I].{B/H/W/D}[U]

Instruction Format: ~ vmax.b vd, vj, vk xvmax.b  xd, xj, xk
vmax.h vd, vj, vk xvmax.h  xd, xj, xk
vmax.w vd, vj, vk xvmax.w  xd, xj, xk
vmax.d vd, vj, vk xvmax.d  xd, xj, xk
vmaxi.b vd, vj, si5 xvmaxi.b  xd, xj, si5
vmaxi.h vd, vj, si5 xvmaxi.h  xd, xj, si5
vmaxi.w  vd, vj, si5 xvmaxi.w  xd, xj, si5
vmaxi.d vd, vj, si5 xvmaxi.d  xd, xj, si5
vmax.bu  vd, vj, vk xvmax.bu  xd, xj, xk
vmax.hu  vd, vj, vk xvmax.hu  xd, xj, xk
vmax.wu  vd, vj, vk xvmax.wu  xd, xj, xk
vmax.du  vd, vj, vk xvmax.du xd, xj, xk
vmaxi.bu  vd, vj, ui§ xvmaxi.bu xd, xj, uis
vmaxi.hu  vd, vj, uis xvmaxi.hu xd, xj, uis
vmaxi.wu  vd, vj, ui§ xvmaxi.wu xd, xj, ui5
vmaxi.du  vd, vj, ui§ xvmaxi.du xd, xj, uis
vmin.b vd, vj, vk xvmin.b xd, xj, xk
vmin.h vd, vj, vk xvmin.h xd, xj, xk
vmin.w vd, vj, vk xvmin.w  xd, xj, xk
vmin.d vd, vj, vk xvmin.d xd, xj, xk
vmini.b vd, vj, si5 xvmini.b  xd, xj, si5
vmini.h vd, vj, si5 xvmini.h  xd, xj, si5
vmini.w vd, vj, si5 xvmini.w  xd, xj, si5
vmini.d vd, vj, si5 xvmini.d  xd, xj, si5
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vmin.bu vd, vj, vk xvmin.bu  xd, xj, xk
vmin.hu vd, vj, vk xvmin.hu  xd, xj, xk
vmin.wu  vd, vj, vk xvmin.wu  xd,xj, xk

vmin.du vd, vj, vk xvmin.du  xd, xj, xk
vmini.bu  vd, vj, ui5 xvmini.bu  xd, xj, ui5
vmini.hu  vd, vj, ui5 xvmini.hu  xd, xj, ui5
vmini.wu  vd, vj, ui5 xvmini.wu  xd, xj, ui5
vmini.du  vd, vj, uis xvmini.du  xd, xj, uis

The [X]VMAX.{B/H/W/D} instruction performs signed integer maximum operations on each byte/half-word/word/double-word element of vector

register vj/xj and the corresponding byte/half-word/word/double-word element in vector register vk/xk. The results are written into the byte/half-
word/word/double-word elements in vector register vd/xd.

VMAX.B:

for i in range(16) :

VR[vd].B[i] = Max_S(VR[vj].B[i], VR[vk].B[i])

VMAX.H:
for i in range(8):

VR[vd].H[i] = Max_S(VR[vj].H[i], VR[vk].H[i])

VMAX.W:
for i in range(4):

VR[vd].W[i] = Max_S(VR[vj].W[i], VR[vk].W[i])

VMAX.D:
for i in range(2):

VR[vd].D[i] = Max_S(VR[vj].D[i], VR[vk].D[i])
XVMAX.B:
for i in range(32) :
XR[xd].B[i] = Max_S(XR[xj].B[i], XR[xk].B[i])
XVMAX.H:
for i in range(16) :
XR[xd].H[i] = Max_S(XR[xj].H[i], XR[xk].H[i])

XVMAX.W:
for i in range(8):

XR[xd].W[i] = Max_S(XR[xj].W[i], XR[xk].W[i])

XVMAX.D:
for i in range(4):

XR[xd].D[i] = Max_S(XR[x]].D[i], XR[xk].D[i])

The [X]VMAXI.{B/H/W/D} instruction performs signed integer maximum operation on each byte/half-word/word/double-word element of vector register

vj/xj and immediate value si5, which is signed-extended to byte/half-word/word/double-word size. The result is written into the byte/half-word/word/double-
word elements of vector register vd/xd.

VMAXI.B:
for i in range(16):

VR[vd].B[i] = Max_S(VR[vj].B[i], SignExtend(si5, 8))

VMAXILH:
for i in range(8):

VR[vd].H[i] = Max_S(VR[vj].H[i], SignExtend(si5, 16))

VMAXIW:
for i in range(4):

VR[vd].W[i] = Max_S(VR[vj].W[i], SignExtend(si5, 32))
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VMAXI.D:
for i in range(2):

VR[vd].D[i] = Max_S(VR[vj].D[i], SignExtend(si5, 64))

XVMAXI.B:
for i in range(32) :

XR[xd].B[i] = Max_S(XR[xj].B[i], SignExtend(si5, 8))

XVMAXIH:
for i in range(16):
XR[xd].H[i] = Max_S(XR[xj].H[i], SignExtend(si5, 16))

XVMAXI.W:
for i in range(8):

XR[xd].W[i] = Max_S(XR[xj].W[i], SignExtend(si5, 32))

XVMAXI.D:
for i in range(4):

XR[xd].D[i] = Max_S(XR[xj].D[i], SignExtend(si5, 64))

The [X]VMAX.{B/H/W/D}U instruction performs unsigned integer maximum operations on each byte/half-word/word/double-word element of vector
register vj/xj and the corresponding byte/half-word/word/double-word element in vector register vk/xk. The results are written into the byte/half-

word/word/double-word elements in vector register vd/xd.

VMAX.BU
for i in range(16) :

VR[vd].B[i] = Max_U(VR[vj].B[i], VR[vk].B[i])

VMAX.HU
for i in range(8):

VR[vd].H[i] = Max_U(VR[vj].H[i], VR[vk].H[i])

VMAX.WU
for i in range(4):

VR[vd].W[i] = Max_U(VR[vj].W[i], VR[vK].W[i])

VMAX.DU
for i in range(2):

VR[vd].D[i] = Max_U(VR[vj].D[i], VR[vk].D[i])

XVMAX.BU
for i in range(32):
XR[xd].B[i] = Max_U(XR[x]].B[i], XR[xk].B[i])

XVMAX.HU
for i in range(16):

XR[xd].H[i] = Max_U(XR[xj].H[i], XR[xk].H[i])

XVMAX.WU
for i in range(8):

XR[xd].W[i] = Max_U(XR[xj].W[i], XR[xk].W[i])

XVMAX.DU
for i in range(4):

XR[xd].D[i] = Max_U(XR[xj].D[i], XR[xk].D[i])

The [X]VMAXI.{B/H/W/D}U instruction performs unsigned integer maximum operations on each byte/half-word/word/double-word element of vector
register vj/xj and the immediate value ui5, which is zero-extended to the corresponding byte/half-word/word/double-word size. The results are written into the

byte/half-word/word/double-word elements of vector register vd/xd.
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VMAXI.BU
for i in range(16) :
VR[vd].B[i] = Max_U(VR[vj].B[i], ZeroExtend(ui5, 8))

VMAXI.HU
for i in range(8):

VR[vd].H[i] = Max_U(VR[vj].H]i], ZeroExtend(ui$, 16))

VMAXLWU
for i in range(4):

VR[vd].W[i] = Max_U(VR[vj].W[i], ZeroExtend(ui5, 32))

VMAXI.DU
for i in range(2):

VR[vd].D[i] = Max_U(VR[vj].D[i], ZeroExtend(ui$, 64))

XVMAXI.BU
for i in range(32) :
XR[xd].B[i] = Max_U(XR[xj].B[i], ZeroExtend(ui5, 8))

XVMAXI.HU
for i in range(16):
XR[xd].H[i] = Max_U(XR[xj].H[i], ZeroExtend(ui5, 16))

XVMAXI.WU
for i in range(8):

XR[xd].W[i] = Max_U(XR[xj].W[i], ZeroExtend(ui5, 32))

XVMAXI.DU
for i in range(4):

XR[xd].D[i] = Max_U(XR[xj].D[i], ZeroExtend(ui5, 64))

The [X]VMIN.{B/H/W/D} instruction performs signed integer minimum operations on each byte/half-word/word/double-word element of vector register
vj/xj and the corresponding byte/half-word/word/double-word element in vector register vk/xk. The results are written into the byte/half-word/word/double-word

elements of vector register vd/xd.

VMIN.B:
for i in range(16) :

VR[vd].B[i] = Min_S(VR[vj].B[i], VR[vk].B[i])

VMIN.H:
for i in range(8):

VR[vd].HI[i] = Min_S(VR[vj].H[i], VR[vk].H[i])

VMIN.W:
for i in range(4):

VR[vd].W[i] = Min_S(VR[vj].W[i], VR[vk].W[i])

VMIN.D:
for i in range(2):

VR[vd].D[i] = Min_S(VR[vj].D[i], VR[vk].D[i])

XVMIN.B:
for i in range(32) :
XR[xd].B[i] = Min_S(XR[xj].B[i], XR[xk].B[i])

XVMIN.H:
for i in range(16):

XR[xd].H[i] = Min_S(XR[xj].H[i], XR[xk].H[i])
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XVMIN.W:
for i in range(8):

XR[xd].W[i] = Min_S(XR[xj].W[i], XR[xk].WI[i])

XVMIN.D:
for i in range(4):

XR[xd].D[i] = Min_S(XR[xj].D[i], XR[xk].D[i])

The [X]JVMINIL {B/H/W/D} instruction performs signed integer minimum operations on each byte/half-word/word/double-word elements of vector
register vj/xj and the immediate value si5 which is signed-extended to byte/half-word/word/double-word size. The results are written into the byte/half-

word/word/double-word elements of vector registers vd/xd.

VMINI.B:
for i in range(16) :

VR[vd].B[i] = Min_S(VR[vj].B[i], SignExtend(si5, 8))

VMINIL.H:
for i in range(8):

VR[vd].H[i] = Min_S(VR[vj].H[i], SignExtend(si5, 16))

VMINLW:
for i in range(4):

VR[vd].W[i] = Min_S(VR[vj].W[i], SignExtend(si5, 32))

VMINI.D:
for i in range(2):

VR[vd].D[i] = Min_S(VR[vj].D[i], SignExtend(si5, 64))

XVMINI.B:
for i in range(32):
XR[xd].B[i] = Min_S(XR[xj].B[i], SignExtend(si5, 8))

XVMINLH:
for i in range(16) :
XR[xd].H[i] = Min_S(XR[xj].H[i], SignExtend(si5, 16))

XVMINLW:
for i in range(8):

XR[xd].W[i] = Min_S(XR[xj].W[i], SignExtend(si5, 32))

XVMINIL.D:
for i in range(4):

XR[xd].D[i] = Min_S(XR[xj].D[i], SignExtend(si5, 64))

The [X]JVMIN.{B/H/W/D}U instruction performs unsigned integer minimum operations on each integer byte/half-word/word/double-word element of
vector register vj/xj and the corresponding byte/half-word/word/double-word element in vector register vk/xk. The result is written into the byte/half-

word/word/double-word elements of vector register vd/xd.

VMIN.BU
for i in range(16):

VR[vd].B[i] = Min_U(VR[vj].B[i], VR[vK].B[i])

VMIN.HU
for i in range(8):

VR[vd].H[i] = Min_U(VR[vj].H[i], VR[vk].H[i])

VMIN.WU
for i in range(4):

VR[vd].W[i] = Min_U(VR[vj].WI[i], VR[vk].W[i])
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VMIN.DU
for i in range(2):

VR[vd].D[i] = Min_U(VR[vj].D[i], VR[vk].D[i])

XVMIN.BU
for i in range(32):
XR[xd].B[i] = Min_U(XR[xj].B[i], XR[xk].B[i])

XVMIN.HU
for i in range(16):
XR[xd].H[i] = Min_U(XR[xj].H[i], XR[xk].H[i])

XVMIN.WU
for i in range(8):

XR[xd].W[i] = Min_U(XR[xj].W[i], XR[xk].W[i])

XVMIN.DU
for i in range(4):

XR[xd].D[i] = Min_U(XR[x]].D[i], XR[xk].D[i])

The [X]VMINI {B/H/W/D}U instruction performs unsigned integer minimum operations on each byte/half-word/word/double-word element of vector
register vj/xj and the immediate value ui5, which is zero-extended to byte/half-word/word/double-word size. The results are written into the byte/half-

word/word/double-word elements of vector register vd/xd.

VMINI.BU
for i in range(16) :

VR[vd].B[i] = Min_U(VR[vj].B[i], ZeroExtend(ui5, 8))

VMINLHU
for i in range(8):

VR[vd].H[i] = Min_U(VR[vj].H[i], ZeroExtend(ui5, 16))

VMINL.WU
for i in range(4):

VR[vd].W[i] = Min_U(VR[vj].W[i], ZeroExtend(ui5, 32))

VMINI.DU
for i in range(2):

VR[vd].D[i] = Min_U(VR[vj].D[i], ZeroExtend(ui5, 64))

XVMINL.BU
for i in range(32) :
XR[xd].B[i] = Min_U(XR[xj].B[i], ZeroExtend(ui5, 8))

XVMINI.HU
for i in range(16):

XR[xd].H[i] = Min_U(XR[xj].H[i], ZeroExtend(ui5, 16))

XVMINLWU
for i in range(8):

XR[xd].W[i] = Min_U(XR[xj].W[i], ZeroExtend(ui5, 32))

XVMINI.DU
for i in range(4):

XR[xd].D[i] = Min_U(XR[xj].D[i], ZeroExtend(ui5, 64))

1.2.1.13 [X]VMUL.{B/H/W/D}, [X]VMUH.{B/H/W/D}[U]

Instruction Format: ~ vmul.b vd, vj, vk xvmul.b xd, xj, xk
vmul.h vd, vj, vk xvmul.h xd, xj, xk
vmul.w vd, vj, vk xvmulw  xd, xj, xk
vmul.d vd, vj, vk xvmul.d xd, xj, xk
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vmuh.b vd, vj, vk xvmuh.b  xd, xj, xk
vmuh.h vd, vj, vk xvmuh.h  xd, xj, xk
vmuh.w vd, vj, vk xvmuh.w  xd, xj, xk
vmuh.d vd,vj, vk xvmuh.d  xd, xj, xk
vmuh.bu  vd, vj, vk xvmuh.bu  xd, xj, xk
vmuh.hu  vd, vj, vk xvmuh.hu  xd, xj, xk
vmuh.wu  vd, vj, vk xvmuh.wu  xd, xj, xk
vmuh.du  vd, vj, vk xvmuh.du  xd, xj, xk

The [X]JVMUL.{B/H/W/D} instruction multiplies each integer byte/half-word/word/double-word element of vector register vj/xj with the corresponding
integer byte/half-word/word/double-word element of vector register vk/xk. The lower half of the product is written into the corresponding byte/half-

word/word/double-word elements of vector register vd/xd.

VMUL.B:
for i in range(16):
product = VR[vj].B[i] * VR[vk].B[i]
VR[vd].B[i] = product[7:0]

VMUL.H:
for i in range(8):
product = VR[vj].H[i] * VR[vk].H[i]
VR[vd].H[i] = product[15:0]

VMUL.W:
for i in range(4):
product = VR[vj].W[i] * VR[vk].W[i]
VR[vd].W[i] = product[31:0]

VMUL.D:
for i in range(2):
product = VR[vj].D[i] * VR[vk].D[i]
VR[vd].D[i] = product[63:0]

XVMUL.B:
for i in range(32):
product = XR[xj].B[i] * XR[xk].B[i]
XR[xd].B[i] = product[7:0]

XVMUL.H:
for i in range(16):
product = XR[xj].H[i] * XR[xk].H[i]
XR[xd].H[i] = product[15:0]

XVMUL.W:
for i in range(8):
product = XR[xj].W[i] * XR[xk].W[i]
XR[xd].W[i] = product[31:0]

XVMUL.D:
for i in range(4):
product = XR[xj].D[i] * XR[xk].D[i]
XR[xd].D[i] = product[63:0]

The [X]JVMUH.{B/H/W/D} instruction multiplies each signed integer byte/half-word/word/double-word element of vector register vj/xj with the
corresponding signed integer byte/half-word/word/double-word element at the corresponding position in vector register vk/xk. The upper half of the product is

written into the byte/half-word/word/double-word elements at the corresponding position in vector register vd/xd.
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VMUH.B:
for i in range(16):
product = signed(VR[vj].B[i]) * signed(VR[vk].B[i])
VR[vd].B[i] = product[15:8]

VMUH.H:
for i in range(8):
product = signed(VR[vj].H[i]) * signed(VR[vk].H[i])
VR[vd].H[i] = product[31:16]

VMUH.W:
for i in range(4):
product = signed(VR[vj].W[i]) * signed(VR[vk].WT[i])
VR[vd].W[i] = product[63:32]

VMUH.D:
for i in range(2):
product = signed(VR[vj].D[i]) * signed(VR[vk].D[i])
VR[vd].D[i] = product[127:64]

XVMUH.B:
for i in range(32):
product = signed(XR[xj].B[i]) * signed(XR[xk].B[i])
XR[xd].B[i] = product[15:8]

XVMUH.H:
for i in range(16):
product = signed(XR[xj].H[i]) * signed(XR[xk].H[i])
XR[xd].H[i] = product[31:16]

XVMUH.W:
for i in range(8):
product = signed(XR[xj].W[i]) * signed(XR[xk].WT[i])
XR[xd].W[i] = product[63:32]

XVMUH.D:
for i in range(4):
product = signed(XR[xj].D[i]) * signed(XR[xk].D[i])
XR[xd].D[i] = product[127:64]

The [X]VMUH.{B/H/W/D}U instruction multiplies each unsigned integer byte/half-word/word/double-word element of vector register vj/xj with the
corresponding unsigned integer byte/half-word/word/double-word element at the corresponding position in vector register vk/xk. The upper half of the product is

written into the byte/half-word/word/double-word elements at the corresponding position in vector register vd/xd.

VMUH.BU:
for i in range(16) :
product = unsigned(VR[vj].B[i]) * unsigned(VR[vk].B[i])
VR[vd].B[i] = product[15:8]

VMUH.HU:
for i in range(8):
product = unsigned(VR[vj].H[i]) * unsigned(VR[vk].H[i])
VR[vd].H[i] = product[31:16]

VMUH.WU:
for i in range(4):
product = unsigned(VR[vj].W[i]) * unsigned(VR[vk].W[i])
VR[vd].W[i] = product[63:32]
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VMUH.DU:
for i in range(2):
product = unsigned(VR[vj].D[i]) * unsigned(VR[vk].D[i])
VR[vd].D[i] = product[127:64]

XVMUH.BU:
for i in range(32):
product = unsigned(XR[xj].B[i]) * unsigned(XR[xk].B[i])
XR[xd].B[i] = product[15:8]

XVMUH.HU:
for i in range(16):
product = unsigned(XR[xj].H[i]) * unsigned(XR[xk].H[i])
XR[xd].H[i] = product[31:16]

XVMUH.WU:
for i in range(8):
product = unsigned(XR[xj].W[i]) * unsigned(XR[xk].W[i])
XR[xd].W[i] = product[63:32]

XVMUH.DU:
for i in range(4):
product = unsigned(XR[xj].D[i]) * unsigned(XR[xk].D[i])
XR[xd].D[i] = product[127:64]

1.2.1.14 [X]VMULW{EV/OD}.{H.B/W.H/D.W/Q.D}[U], [X][VMULW{EV/OD}.{H.BU.B/W.HU.H/D.WU.W/Q.DU.D}

Instruction format: vmulwev.h.b vd, vj, vk xvmulwev.h.b xd, xj, xk
vmulwev.w.h vd, vj, vk xvmulwev.w.h xd, xj, xk
vmulwev.d.w vd, vj, vk xvmulwev.d.w xd, xj, xk
vmulwev.q.d vd, vj, vk xvmulwev.q.d xd, xj, xk
vmulwod.h.b vd, vj, vk xvmulwod.h.b xd, xj, xk
vmulwod.w.h vd, vj, vk xvmulwod.w.h xd, xj, xk
vmulwod.d.w vd, vj, vk xvmulwod.d.w xd, xj, xk
vmulwod.q.d vd, vj, vk xvmulwod.q.d xd, xj, xk
vmulwev.h.bu vd, vj, vk xvmulwev.h.bu xd, xj, xk
vmulwev.w.hu vd, vj, vk xvmulwev.w.hu xd, xj, xk
vmulwev.d.wu vd, vj, vk xvmulwev.d.wu xd, xj, xk
vmulwev.q.du vd, vj, vk xvmulwev.q.du xd, xj, xk
vmulwod.h.bu vd, vj, vk xvmulwod.h.bu xd, xj, xk
vmulwod.w.hu vd, vj, vk xvmulwod.w.hu xd, xj, xk
vmulwod.d.wu vd, vj, vk xvmulwod.d.wu xd, xj, xk
vmulwod.q.du vd, vj, vk xvmulwod.q.du xd, xj, xk
vmulwev.h.bu.b vd, vj, vk xvmulwev.h.bu.b xd, xj, xk
vmulwev.w.hu.h vd, vj, vk xvmulwev.w.hu.h xd, xj, xk
vmulwev.d.wu.w vd, vj, vk xvmulwev.d.wu.w xd, xj, xk
vmulwev.q.du.d vd, vj, vk xvmulwev.q.du.d xd, xj, xk
vmulwod.h.bu.b vd, vj, vk xvmulwod.h.bu.b xd, xj, xk
vmulwod.w.hu.h vd, vj, vk xvmulwod.w.hu.h xd, xj, xk
vmulwod.d.wu.w vd, vj, vk xvmulwod.d.wu.w xd, xj, xk
vmulwod.q.du.d vd, vj, vk xvmulwod.q.du.d xd, xj, xk

The [X]VMULW{EV/OD}.{H.B/W.H/D.W/Q.D} instruction multiplies the signed integer byte/half-word/word/double-word elements at even/odd
positions in vector registers vj/xj with the corresponding signed integer byte/half-word/word/double-word elements at even/odd positions in vector registers

vk/xk. The double-width product is written into the corresponding half-word/word/double-word/quad-word positions of vector register vd/xk.

30



LoongArch Reference Manual Volume II-a: Vector Instruction Extensions

VMULWEV.H.B:
for i in range(8):
product = signed(VR[vj].B[2i]) * signed(VR[vk].B[2i])
VR[vd].H[i] = product[15:0]

VMULWEV.W.H:
for i in range(4):
product = signed(VR[vj].H[2i]) * signed(VR[vk].H[2i])
VR[vd].W[i] = product[31:0]

VMULWEV.D.W:
for i in range(2):
product = signed(VR[vj].W[2i]) * signed(VR[vk].W[2i])
VR[vd].D[i] = product[63:0]

VMULWEV.Q.D:
for i in range(1):
product = signed(VR[vj].D[2i]) * signed(VR[vk].D[2i])
VR[vd].Q[i] = product[127:0]

VMULWOD.H.B:
for i in range(8):
product = signed(VR[vj].B[2i+1]) * signed(VR[vk].B[2i+1])
VR[vd].H[i] = product[15:0]

VMULWOD.W.H:
for i in range(4):
product = signed(VR[vj].H[2i+1]) * signed(VR[vk].H[2i+1])
VR[vd].W[i] = product[31:0]

VMULWOD.D.W:
for i in range(2):
product = signed(VR[vj].W[2i+1]) * signed(VR[vk].W[2i+1])
VR[vd].D[i] = product[63:0]

VMULWOD.Q.D:
for i in range(1):
product = signed(VR[vj].D[2i+1]) * signed(VR[vk].D[2i+1])
VR[vd].Q[i] = product[127:0]

XVMULWEV.H.B:
for i in range(16):
product = signed(XR[vj].B[2i]) * signed(XR[vk].B[2i])
VR[vd].H[i] = product[15:0]

XVMULWEV.W.H:
for i in range(8):
product = signed(XR[vj].H[2i]) * signed(XR[vk].H[2i])
VR[vd].W[i] = product[31:0]

XVMULWEV.D.W:
for i in range(4):
product = signed(XR[vj].W[2i]) * signed(XR[vk].W[2i])
VR[vd].D[i] = product[63:0]

XVMULWEV.Q.D:
for i in range(2):
product = signed(XR[vj].D[2i]) * signed(XR[vk].D[2i])
VR[vd].Q[i] = product[127:0]
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XVMULWOD.H.B:
for i in range(16):
product = signed(XR[vj].B[2i+1]) * signed(XR[vk].B[2i+1])
VR[vd].H[i] = product[15:0]

XVMULWOD.W.H:
for i in range(8) :
product = signed(XR[vj].H[2i+1]) * signed(XR[vk].H[2i+1])
VR[vd].W[i] = product[31:0]

XVMULWOD.D.W:
for i in range(4):
product = signed(XR[vj].W[2i+1]) * signed(XR[vk].W[2i+1])
VR[vd].D[i] = product[63:0]

XVMULWOD.Q.D:
for i in range(2):
product = signed(XR[vj].D[2i+1]) * signed(XR[vk].D[2i+1])
VR[vd].Q[i] = product[127:0]

The [X]JVMULW({EV/OD}.{H.B/W.H/D.W/Q.D}U instruction multiplies the unsigned integer byte/half-word/word/double-word elements at even/odd
positions in vector registers vj/xj with the corresponding unsigned integer byte/half-word/word/double-word elements at even/odd positions in vector registers

vk/xk. The double-width product is written into the corresponding half-word/word/double-word/quad-word positions in vector register vd/xk.

VMULWEYV.H.BU:
for i in range(8):
product = unsigned(VR[vj].B[2i]) * unsigned(VR[vk].B[2i])
VR[vd].H[i] = product[15:0]

VMULWEV.W.HU:
for i in range(4):
product = unsigned(VR[vj].H[2i]) * unsigned(VR[vk].H[2i])
VR[vd].W[i] = product[31:0]

VMULWEV.D.WU:
for i in range(2):
product = unsigned(VR[vj].W[2i]) * unsigned(VR[vk].W[2i])
VR[vd].D[i] = product[63:0]

VMULWEV.Q.DU:
for i in range(1):
product = unsigned(VR[vj].D[2i]) * unsigned(VR[vk].D[2i])
VR[vd].Q[i] = product[127:0]

VMULWOD.H.BU:
for i in range(8) :
product = unsigned(VR[vj].B[2i+1]) * unsigned(VR[vk].B[2i+1])
VR[vd].H[i] = product[15:0]

VMULWOD.W.HU:
for i in range(4) :
product = unsigned(VR[vj].H[2i+1]) * unsigned(VR[vk].H[2i+1])
VR[vd].W[i] = product[31:0]

VMULWOD.D.WU:
for i in range(2):
product = unsigned(VR[vj].W[2i+1]) * unsigned(VR[vk].W[2i+1])
VR[vd].D[i] = product[63:0]
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VMULWOD.Q.DU:
for i in range(1):
product = unsigned(VR[vj].D[2i+1]) * unsigned(VR[vk].D[2i+1])
VR[vd].Q[i] = product[127:0]

XVMULWEV.H.BU:
for i in range(16) :
product = unsigned(XR[vj].B[2i]) * unsigned(XR[vk].B[2i])
VR[vd].H[i] = product[15:0]

XVMULWEV.W.HU:
for i in range(8):
product = unsigned(XR[vj].H[2i]) * unsigned(XR[vk].H[2i])
VR[vd].W[i] = product[31:0]

XVMULWEV.D.WU:
for i in range(4):
product = unsigned(XR[vj].W[2i]) * unsigned(XR[vk].W[2i])
VR[vd].D[i] = product[63:0]

XVMULWEV.Q.DU:
for i in range(2):
product = unsigned(XR[vj].D[2i]) * unsigned(XR[vk].D[2i])
VR[vd].Q[i] = product[127:0]

XVMULWOD.H.BU:
for i in range(16):
product = unsigned(XR[vj].B[2i+1]) * unsigned(XR[vk].B[2i+1])
VR[vd].H[i] = product[15:0]

XVMULWOD.W.HU:
for i in range(8) :
product = unsigned(XR[vj].H[2i+1]) * unsigned(XR[vk].H[2i+1])
VR[vd].W[i] = product[31:0]

XVMULWOD.D.WU:
for i in range(4):
product = unsigned(XR[vj].W[2i+1]) * unsigned(XR[vk].W[2i+1])
VR[vd].D[i] = product[63:0]

XVMULWOD.Q.DU:
for i in range(2):
product = unsigned(XR[vj].D[2i+1]) * unsigned(XR[vk].D[2i+1])
VR[vd].Q[i] = product[127:0]

The [X]JVMULW{EV/OD}.{H.BU.B/W.HU.H/D.WU.W/Q.DU.D} instruction multiplies the unsigned integer byte/half-word/word/double-word
elements at even/odd positions in vector register vj/xj with the signed integer byte/half-word/word/double-word elements at the corresponding even/odd positions

in vector register vk/xk. The double-width product is written into the corresponding half-word/word/double-word/quad-word positions in vector register vd/xk.

VMULWEV.H.BU.B:
for i in range(8):
product = unsigned(VR[vj].B[2i]) * signed(VR[vk].B[21i])
VR[vd].H[i] = product[15:0]

VMULWEV.W.HU.H:
for i in range(4):
product = unsigned(VR[vj].H[2i]) * signed(VR[vk].H[2i])
VR[vd].W[i] = product[31:0]
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VMULWEV.D.WU.W:
for i in range(2):
product = unsigned(VR[vj].W[2i]) * signed(VR[vk].W[2i])
VR[vd].D[i] = product[63:0]

VMULWEV.Q.DU.D:
for i in range(1):
product = unsigned(VR[vj].D[2i]) * signed(VR[vk].D[2i])
VR[vd].Q[i] = product[127:0]

VMULWOD.H.BU.B:
for i in range(8):
product = unsigned(VR[vj].B[2i+1]) * signed(VR[vk].B[2i+1])
VR[vd].H[i] = product[15:0]

VMULWOD.W.HU.H:
for i in range(4) :
product = unsigned(VR[vj].H[2i+1]) * signed(VR[vk].H[2i+1])
VR[vd].W[i] = product[31:0]

VMULWOD.D.WU.W:
for i in range(2):
product = unsigned(VR[vj].W[2i+1]) * signed(VR[vk].W[2i+1])
VR[vd].D[i] = product[63:0]

VMULWOD.Q.DU.D:
for i in range(1):
product = unsigned(VR[vj].D[2i+1]) * signed(VR[vk].D[2i+1])
VR[vd].Q[i] = product[127:0]

XVMULWEYV.H.BU.B:
for i in range(16) :
product = unsigned(XR[vj].B[2i]) * signed(XR[vk].B[2i])
VR[vd].H[i] = product[15:0]

XVMULWEV.W.HU.H:
for i in range(8) :
product = unsigned(XR[vj].H[2i]) * signed(XR[vk].H[2i])
VR[vd].W[i] = product[31:0]

XVMULWEV.D.WU.W:
for i in range(4):
product = unsigned(XR[vj]. W[2i]) * signed(XR[vk].W[2i])
VR[vd].D[i] = product[63:0]

XVMULWEV.Q.DU.D:
for i in range(2):
product = unsigned(XR[vj].D[2i]) * signed(XR[vk].D[2i])
VR[vd].Q[i] = product[127:0]

XVMULWOD.H.BU.B:
for i in range(16) :
product = unsigned(XR[vj].B[2i+1]) * signed(XR[vk].B[2i+1])
VR[vd].H[i] = product[15:0]

XVMULWOD.W.HU.H:
for i in range(8) :
product = unsigned(XR[vj].H[2i+1]) * signed(XR[vk].H[2i+1])
VR[vd].W[i] = product[31:0]
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XVMULWOD.D.WU.W:
for i in range(4):
product = unsigned(XR[vj].W[2i+1]) * signed(XR[vk].W[2i+1])
VR[vd].D[i] = product[63:0]

XVMULWOD.Q.DU.D:
for i in range(2):
product = unsigned(XR[vj].D[2i+1]) * signed(XR[vk].D[2i+1])
VR[vd].Q[i] = product[127:0]

1.2.1.15 [X]VMADD.{B/H/W/D}, [X]VMSUB.{B/H/W/D}

Instruction Format: ~ vmadd.b  vd, vj, vk xvmadd.b  xd, xj, xk
vmadd.h  vd, vj, vk xvmadd.h  xd, xj, xk
vmadd.w  vd, vj, vk xvmadd.w  xd, xj, xk
vmadd.d  vd, vj, vk xvmadd.d  xd, xj, xk
vmsub.b  vd, vj, vk xvmsub.b  xd, xj, xk
vmsub.h  vd, vj, vk xvmsub.h  xd, xj, xk
vmsub.w  vd, vj, vk xvmsub.w  xd, xj, xk
vmsub.d  vd, vj, vk xvmsub.d  xd, xj, xk

The [X]VMADD.{B/H/W/D} instruction multiplies each byte/half-word/word/double-word element in vector register vj/xj with the corresponding
byte/half-word/word/double-word element in vector register vk/xk. The lower half of the resulting product is accumulated into the corresponding byte/half-

word/word/double-word elements in vector register vd/xd.

VMADD.B:
for i in range(16) :
product = VR[vj].B[i] * VR[vk].B[i]
VR[vd].B[i] += product[7:0]

VMADD.H:
for i in range(8):
product = VR[vj].H[i] * VR[vk].H[i]
VR[vd].H[i] += product[15:0]

VMADD.W:
for i in range(4):
product = VR[vj].W[i] * VR[vk].W[i]
VR[vd].W[i] += product[31:0]

VMADD.D:
for i in range(2):
product = VR[vj].D[i] * VR[vk].D[i]
VR[vd].D[i] += product[63:0]

XVMADD.B:
for i in range(32):
product = XR[xj].B[i] * XR[xk].B[i]
XR[xd].B[i] += product[7:0]

XVMADD.H:
for i in range(16):
product = XR[xj].H[i] * XR[xk].H[i]
XR[xd].H[i] += product[15:0]

XVMADD.W:
for i in range(8):
product = XR[xj].-W[i] * XR[xk].W[i]
XR[xd].W[i] += product[31:0]
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XVMADD.D:
for i in range(4):
product = XR[xj].D[i] * XR[xk].D[i]
XR[xd].D[i] += product[63:0]

The [X]VMSUB.{B/H/W/D} instruction multiplies each byte/half-word/word/double-word element in vector registers vk/xk with the corresponding
byte/half-word/word/double-word element at corresponding positions in vector register vk/xk, then subtracts the lower half of the resulting product from the

byte/half-word/word/double-word elements at corresponding positions in vector registers vd/xd.

VMSUB.B:
for i in range(16):
product = VR[vj].B[i] * VR[vk].B[i]
VR[vd].B[i] -= product[7:0]

VMSUB.H:
for i in range(8):
product = VR[vj].H[i] * VR[vk].H[i]
VR[vd].H[i] -= product[15:0]

VMSUB.W:
for i in range(4):
product = VR[vj].W[i] * VR[vk].W[i]
VR[vd].W[i] -= product[31:0]

VMSUB.D:
for i in range(2):
product = VR[vj].D[i] * VR[vk].D[i]
VR[vd].D[i] -= product[63:0]

XVMSUB.B:
for i in range(32):
product = XR[xj].B[i] * XR[xk].B[i]
XR[xd].B[i] -= product[7:0]

XVMSUB.H:
for i in range(16):
product = XR[xj].H[i] * XR[xk].H[i]
XR[xd].H[i] -= product[15:0]

XVMSUB.W:
for i in range(8):
product = XR[xj].W[i] * XR[xk].WTi]
XR[xd].W[i] -= product[31:0]

XVMSUB.D:
for i in range(4):
product = XR[xj].D[i] * XR[xk].D[i]
XR[xd].D[i] -= product[63:0]

1.2.1.16 [X]VMADDW({EV/OD}.{H.B/W.H/D.W/Q.D}[U], [X]VMADDW/{EV/OD}.{H.BU.B/W.HU.H/D.WU.W/Q.DU.D}

Instruction format: vmaddwev.h.b vd, vj, vk xvmaddwev.h.b xd, xj, xk
vmaddwev.w.h vd, vj, vk xvmaddwev.w.h xd, xj, xk
vmaddwev.d.w vd, vj, vk xvmaddwev.d.w xd, xj, xk
vmaddwev.q.d vd, vj, vk xvmaddwev.q.d xd, xj, xk
vmaddwod.h.b vd, vj, vk xvmaddwod.h.b xd, xj, xk
vmaddwod.w.h vd, vj, vk xvmaddwod.w.h xd, xj, xk
vmaddwod.d.w vd, vj, vk xvmaddwod.d.w xd, xj, xk
vmaddwod.q.d vd, vj, vk xvmaddwod.q.d xd, xj, xk
vmaddwev.h.bu vd, vj, vk xvmaddwev.h.bu xd, xj, xk
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vmaddwev.w.hu vd, vj, vk xvmaddwev.w.hu xd, xj, xk
vmaddwev.d.wu vd, vj, vk xvmaddwev.d.wu xd, xj, xk
vmaddwev.q.du vd, vj, vk xvmaddwev.q.du xd, xj, xk
vmaddwod.h.bu vd, vj, vk xvmaddwod.h.bu xd, xj, xk
vmaddwod.w.hu vd, vj, vk xvmaddwod.w.hu xd, xj, xk
vmaddwod.d.wu vd, vj, vk xvmaddwod.d.wu xd, xj, xk
vmaddwod.q.du vd, vj, vk xvmaddwod.q.du xd, xj, xk
vmaddwev.h.bu.b vd, vj, vk xvmaddwev.h.bu.b xd, xj, xk
vmaddwev.w.hu.h vd, vj, vk xvmaddwev.w.hu.h xd, xj, xk
vmaddwev.d.wu.w vd, vj, vk xvmaddwev.d.wu.w xd, xj, xk
vmaddwev.q.du.d vd, vj, vk xvmaddwev.q.du.d xd, xj, xk
vmaddwod.h.bu.b vd, vj, vk xvmaddwod.h.bu.b xd, xj, xk
vmaddwod.w.hu.h vd, vj, vk xvmaddwod.w.hu.h xd, xj, xk
vmaddwod.d.wu.w vd, vj, vk xvmaddwod.d.wu.w xd, xj, xk
vmaddwod.q.du.d vd, vj, vk xvmaddwod.q.du.d xd, xj, xk

The [X]VMADDW{EV/OD}.{H.B/W.H/D.W/Q.D} instruction multiplies the signed integer bytes/half-word/word/double-word elements at even/odd
positions in vector registers vj/xj with the corresponding byte/half-word/word/double-word elements at corresponding positions in vector register vk/xk. The

double-width product is accumulated into the corresponding half-word/word/double-word/quad-word elements in vector register vd/xk.

VMADDWEYV.H.B:
for i in range(8):
product = signed(VR[vj].B[2i]) * signed(VR[vk].B[2i])
VR[vd].H[i] += product[15:0]

VMADDWEV.W.H:
for i in range(4):
product = signed(VR[vj].H[2i]) * signed(VR[vk].H[2i])
VR[vd].W[i] += product[31:0]

VMADDWEV.D.W:
for i in range(2):
product = signed(VR[vj].W[2i]) * signed(VR[vk].W[2i])
VR[vd].D[i] += product[63:0]

VMADDWEV.Q.D:
for i in range(1):
product = signed(VR[vj].D[2i]) * signed(VR[vk].D[2i])
VR[vd].Q[i] += product[127:0]

VMADDWOD.H.B:
for i in range(8):
product = signed(VR[vj].B[2i+1]) * signed(VR[vk].B[2i+1])
VR[vd].H[i] += product[15:0]

VMADDWOD.W.H:
for i in range(4):
product = signed(VR[vj].H[2i+1]) * signed(VR[vk].H[2i+1])
VR[vd].W[i] += product[31:0]

VMADDWOD.D.W:
for i in range(2):
product = signed(VR[vj].W[2i+1]) * signed(VR[vk].W[2i+1])
VR[vd].D[i] += product[63:0]

VMADDWOD.Q.D:
for i in range(1):
product = signed(VR[vj].D[2i+1]) * signed(VR[vk].D[2i+1])
VR[vd].Q[i] += product[127:0]
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XVMADDWEV.H.B:
for i in range(16):
product = signed(XR[vj].B[2i]) * signed(XR[vk].B[2i])
VR[vd].H[i] += product[15:0]

XVMADDWEV.W.H:
for i in range(8):
product = signed(XR[vj].H[2i]) * signed(XR[vk].H[2i])
VR[vd].W[i] += product[31:0]

XVMADDWEV.D.W:
for i in range(4):
product = signed(XR[vj].W[2i]) * signed(XR[vk].W[2i])
VR[vd].D[i] += product[63:0]

XVMADDWEV.Q.D:
for i in range(2):
product = signed(XR[vj].D[2i]) * signed(XR[vk].D[2i])
VR[vd].Q[i] += product[127:0]

XVMADDWOD.H.B:
for i in range(16):
product = signed(XR[vj].B[2i+1]) * signed(XR[vk].B[2i+1])
VR[vd].H[i] += product[15:0]

XVMADDWOD.W.H:
for i in range(8):
product = signed(XR[vj].H[2i+1]) * signed(XR[vk].H[2i+1])
VR[vd].W[i] += product[31:0]

XVMADDWOD.D.W:
for i in range(4):
product = signed(XR[vj].W[2i+1]) * signed(XR[vk].W[2i+1])
VR[vd].D[i] += product[63:0]

XVMADDWOD.Q.D:
for i in range(2):
product = signed(XR[vj].D[2i+1]) * signed(XR[vk].D[2i+1])
VR[vd].Q[i] += product[127:0]

The [X]VMADDW {EV/OD}.{H.B/W.H/D.W/Q.D}U instruction multiplies the unsigned integer byte/half-word/word/double-word elements at even/odd
positions in vector register vj/xj with the corresponding unsigned integer byte/half-word/word/double-word elements at even/odd positions in vector register

vk/xk. The double-width product is accumulated into the corresponding half-word/word/double-word/quad-word elements in vector register vd/xk.

VMADDWEYV.H.BU:
for i in range(8):
product = unsigned(VR[vj].B[2i]) * unsigned(VR[vk].B[2i])
VR[vd].H[i] += product[15:0]

VMADDWEV.W.HU:
for i in range(4):
product = unsigned(VR[vj].H[2i]) * unsigned(VR[vk].H[2i])
VR[vd].W[i] += product[31:0]

VMADDWEV.D.WU:
for i in range(2):
product = unsigned(VR[vj].W[2i]) * unsigned(VR[vk].W[2i])
VR[vd].D[i] += product[63:0]
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VMADDWEV.Q.DU:
for i in range(1):
product = unsigned(VR[vj].D[2i]) * unsigned(VR[vk].D[2i])
VR[vd].Q[i] += product[127:0]

VMADDWOD.H.BU:
for i in range(8):
product = unsigned(VR[vj].B[2i+1]) * unsigned(VR[vk].B[2i+1])
VR[vd].H[i] += product[15:0]

VMADDWOD.W.HU:
for i in range(4):
product = unsigned(VR[vj].H[2i+1]) * unsigned(VR[vk].H[2i+1])
VR[vd].W[i] += product[31:0]

VMADDWOD.D.WU:
for i in range(2):
product = unsigned(VR[vj].W[2i+1]) * unsigned(VR[vk].W[2i+1])
VR[vd].D[i] += product[63:0]

VMADDWOD.Q.DU:
for i in range(1):
product = unsigned(VR[vj].D[2i+1]) * unsigned(VR[vk].D[2i+1])
VR[vd].Q[i] += product[127:0]

XVMADDWEYV.H.BU:
for i in range(16):
product = unsigned(XR[vj].B[2i]) * unsigned(XR[vk].B[2i])
VR[vd].H[i] += product[15:0]

XVMADDWEV.W.HU:
for i in range(8):
product = unsigned(XR[vj].H[2i]) * unsigned(XR[vk].H[2i])
VR[vd].W[i] += product[31:0]

XVMADDWEV.D.WU:
for i in range(4):
product = unsigned(XR[vj].W[2i]) * unsigned(XR[vk].W[2i])
VR[vd].D[i] += product[63:0]

XVMADDWEV.Q.DU:
for i in range(2):
product = unsigned(XR[vj].D[2i]) * unsigned(XR[vk].D[2i])
VR[vd].Q[i] += product[127:0]

XVMADDWOD.H.BU:
for i in range(16):
product = unsigned(XR[vj].B[2i+1]) * unsigned(XR[vk].B[2i+1])
VR[vd].H[i] += product[15:0]

XVMADDWOD.W.HU:
for i in range(8):
product = unsigned(XR[vj].H[2i+1]) * unsigned(XR[vk].H[2i+1])
VR[vd].W[i] += product[31:0]

XVMADDWOD.D.WU:
for i in range(4):
product = unsigned(XR[vj].W[2i+1]) * unsigned(XR[vk].W[2i+1])
VR[vd].D[i] += product[63:0]
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XVMADDWOD.Q.DU:
for i in range(2):
product = unsigned(XR[vj].D[2i+1]) * unsigned(XR[vk].D[2i+1])
VR[vd].Q[i] += product[127:0]

The [X]VMADDW({EV/OD}.{H.BU.B/W.HU.H/D.WU.W/Q.DU.D} instructions multiply the unsigned integer byte/half-word/word/double-word
elements at even/odd positions in vector register vj/xj with the corresponding signed integer byte/half-word/word/double-word elements at even/odd positions in
vector register vk/xk. The double-width product is accumulated into the corresponding half-word/word/double-word/quad-word element positions in vector

register vd/xk.

VMADDWEYV.H.BU.B:
for i in range(8):
product = unsigned(VR[vj].B[2i]) * signed(VR[vk].B[2i])
VR[vd].H[i] += product[15:0]

VMADDWEV.W.HU.H:
for i in range(4):
product = unsigned(VR[vj].H[2i]) * signed(VR[vk].H[2i])
VR[vd].W[i] += product[31:0]

VMADDWEV.D.WU.W:
for i in range(2):
product = unsigned(VR[vj].W[2i]) * signed(VR[vk].W[2i])
VR[vd].D[i] += product[63:0]

VMADDWEV.Q.DU.D:
for i in range(1):
product = unsigned(VR[vj].D[2i]) * signed(VR[vk].D[2i])
VR[vd].Q[i] += product[127:0]

VMADDWOD.H.BU.B:
for i in range(8):
product = unsigned(VR[vj].B[2i+1]) * signed(VR[vk].B[2i+1])
VR[vd].H[i] += product[15:0]

VMADDWOD.W.HU.H:
for i in range(4):
product = unsigned(VR[vj].H[2i+1]) * signed(VR[vk].H[2i+1])
VR[vd].W[i] += product[31:0]

VMADDWOD.D.WU.W:
for i in range(2):
product = unsigned(VR[vj].W[2i+1]) * signed(VR[vk].W[2i+1])
VR[vd].D[i] += product[63:0]

VMADDWOD.Q.DU.D:
for i in range(1):
product = unsigned(VR[vj].D[2i+1]) * signed(VR[vk].D[2i+1])
VR[vd].Q[i] += product[127:0]

XVMADDWEV.H.BU.B:
for i in range(16) :
product = unsigned(XR[vj].B[2i]) * signed(XR[vk].B[2i])
VR[vd].H[i] += product[15:0]

XVMADDWEYV.W.HU.H:
for i in range(8):
product = unsigned(XR[vj].H[2i]) * signed(XR[vk].H[2i])
VR[vd].W[i] += product[31:0]
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XVMADDWEV.D.WU.W:
for i in range(4):
product = unsigned(XR[vj].W[2i]) * signed(XR[vk].W[2i])
VR[vd].D[i] += product[63:0]

XVMADDWEV.Q.DU.D:
for i in range(2):
product = unsigned(XR[vj].D[2i]) * signed(XR[vk].D[2i])
VR[vd].Q[i] += product[127:0]

XVMADDWOD.H.BU.B:
for i in range(16):
product = unsigned(XR[vj].B[2i+1]) * signed(XR[vk].B[2i+1])
VR[vd].H[i] += product[15:0]

XVMADDWOD.W.HU.H:
for i in range(8):
product = unsigned(XR[vj].H[2i+1]) * signed(XR[vk].H[2i+1])
VR[vd].W[i] += product[31:0]

XVMADDWOD.D.WU.W:
for i in range(4):
product = unsigned(XR[vj].W[2i+1]) * signed(XR[vk].W[2i+1])
VR[vd].D[i] += product[63:0]

XVMADDWOD.Q.DU.D:
for i in range(2):
product = unsigned(XR[vj].D[2i+1]) * signed(XR[vk].D[2i+1])
VR[vd].Q[i] += product[127:0]

1.2.1.17 [X]VDIV.{B/H/W/D}[U], [X]VMOD.{B/H/W/D}[U]

Instruction Format:  vdiv.b vd, vj, vk xvdiv.b xd, xj, xk
vdiv.h vd, vj, vk xvdiv.h xd, xj, xk
vdiv.w vd, vj, vk xvdiv.w xd, xj, xk
vdiv.d vd, vj, vk xvdiv.d xd, xj, xk
vdiv.bu vd, vj, vk xvdivbu  xd, xj, xk
vdiv.hu vd, vj, vk xvdivhu  xd, xj, xk
vdiv.wu vd, vj, vk xvdiv.wu  xd, xj, xk
vdiv.du vd, vj, vk xvdiv.ddu  xd, xj, xk
vmod.b vd, vj, vk xvmod.b  xd, xj, xk
vmod.h vd, vj, vk xvmod.h  xd, xj, xk
vmod.w vd, vj, vk xvmod.w  xd, xj, xk
vmod.d vd, vj, vk xvmod.d  xd, xj, xk
vmod.bu  vd, vj, vk xvmod.bu  xd, xj, xk
vmod.hu  vd, vj, vk xvmod.hu  xd, xj, xk
vmod.wu  vd, vj, vk xvmod.wu  xd, xj, xk
vmod.du  vd, vj, vk xvmod.du  xd, xj, xk

The [X]VDIV.{B/H/W/D} instruction divides each signed integer byte/half-word/word/double-word element of vector register vj/xj by the signed integer
byte/half-word/word/double-word element at the corresponding position in vector register vk/xk. The quotient is written into the byte/half-word/word/double-

word elements at the corresponding position in vector register vd/xd.

VDIV.B:
for i in range(16) :

VR[vd].B[i] = signed(VR[vj].B[i]) / signed(VR[vk].B[i])
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VDIV.H:
for i in range(8):

VR[vd].H[i] = signed(VR[vj].H[i]) / signed(VR[vk].H[i])

VDIV.W:
for i in range(4):

VR[vd].WI[i] = signed(VR[vj].W[i]) / signed(VR[vk].W[i])

VDIV.D:
for i in range(2):

VR[vd].DJi] = signed(VR[vj].D[i]) / signed(VR[vk].D[i])

XVDIV.B:
for i in range(32) :

XR[xd].B[i] = signed(XR[xj].B[i]) / signed(XR[xk].Bl[i])

XVDIV.H:
for i in range(16):
XR[xd].H[i] = signed(XR[xj].H[i]) / signed(XR[xk].H[i])

XVDIV.W:
for i in range(8):

XR[xd].W[i] = signed(XR[xj].W[i]) / signed(XR[xk].W[i])

XVDIV.D:
for i in range(4):

XR[xd].D[i] = signed(XR[x]].D[i]) / signed(XR[xk].D[i])

The [X]VDIV.{B/H/W/D}U instruction divides each unsigned integer byte/half-word/word/double-word element of vector register vj/xj by the unsigned
integer byte/half-word/word/double-word element at the corresponding position in vector register vk/xk. The quotient is written into the byte/half-

word/word/double-word elements at the corresponding position in vector register vd/xd.

VDIV.BU:
for i in range(16) :
VR[vd].B[i] = unsigned(VR[vj].B[i]) / unsigned(VR[vk].B[i])

VDIV.HU:
for i in range(8):

VR[vd].H[i] = unsigned(VR[vj].H[i]) / unsigned(VR[vk].H[i])

VDIV.WU:
for i in range(4):

VR[vd].W[i] = unsigned(VR[vj].W[i]) / unsigned(VR[vk].W[i])

VDIV.DU:
for i in range(2):

VR[vd].D[i] = unsigned(VR[vj].D[i]) / unsigned(VR[vk].D[i])

XVDIV.BU:
for i in range(32) :
XR[xj].B[i] = unsigned(XR[xk].B[i]) / unsigned(XR[xj].B[i])

XVDIV.HU:
for i in range(16):
XR[xd].H[i] = unsigned(XR[xj].H[i]) / unsigned(XR[xk].H[i])

XVDIV.WU:

for i in range(8):

XR[xd].W[i] = unsigned(XR[xj].W[i]) / unsigned(XR[xk].W[i])
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XVDIV.DU:
for i in range(4):

XR[xd].D[i] = unsigned(XR[xj].D[i]) / unsigned(XR[xk].D[i])

The [X]VMOD.{B/H/W/D} instruction divides each signed integer byte/half-word/word/double-word element of vector register vj/xj by the signed
integer byte/half-word/word/double-word element at the corresponding position in vector register vk/xk. The remainder is written into the byte/half-

word/word/double-word elements at the corresponding position in vector register vd/xd.

VMOD.B:
for i in range(16) :
VR[vd].B[i] = signed(VR[vj].B[i]) % signed(VR[vk].B[i])

VMOD.H:
for i in range(8):

VR[vd].H[i] = signed(VR[vj].H[i]) % signed(VR[vk].H[i])

VMOD.W:
for i in range(4):

VR[vd].WI[i] = signed(VR[vj].WIi]) % signed(VR[vk].W[i])

VMOD.D:
for i in range(2):

VR[vd].D[i] = signed(VR[vj].D[i]) % signed(VR[vk].D[i])

XVMOD.B:
for i in range(32) :

XR[xd].B[i] = signed(XR[xj].B[i]) % signed(XR[xk].B[i])

XVMOD.H:
for i in range(16):
XR[xd].H[i] = signed(XR[xj].H[i]) % signed(XR[xk].H[i])

XVMOD.W:
for i in range(8):

XR[xd].W[i] = signed(XR[xj].W[i]) % signed(XR[xk].W[i])

XVMOD.D:
for i in range(4):

XR[xd].D[i] = signed(XR[xj].D[i]) % signed(XR[xk].D[i])

The [X]VMOD.{B/H/W/D}U instruction divides each unsigned integer byte/half-word/word/double-word element in vector register vj/xj by the unsigned
integer byte/half-word/word/double-word element at the corresponding position in vector register vk/xk. The remainder is written into the byte/half-

word/word/double-word elements at the corresponding position in vector register vd/xd.

VMOD.BU:
for i in range(16) :
VR[vd].B[i] = unsigned(VR[vj].B[i]) % unsigned(VR[vk].B[i])

VMOD.HU:
for i in range(8):

VR[vd].H[i] = unsigned(VR[vj].H[i]) % unsigned(VR[vk].H[i])

VMOD.WU:
for i in range(4):

VR[vd].W[i] = unsigned(VR[vj].W[i]) % unsigned(VR[vk].W[i])
VMOD.DU:

for i in range(2):

VR[vd].D[i] = unsigned(VR[vj].D[i]) % unsigned(VR[vk].D[i])
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XVMOD.BU:
for i in range(32) :
XR[xd].B[i] = unsigned(XR[xj].B[i]) % unsigned(XR[xk].B[i])

XVMOD.HU:
for i in range(16):

XR[xd].H[i] = unsigned(XR[xj].H[i]) % unsigned(XR[xk].H[i])

XVMOD.WU:
for i in range(8):

XR[xd].W[i] = unsigned(XR[xj].W[i]) % unsigned(XR[xk].W[i])

XVMOD.DU:
for i in range(4):

XR[xd].D[i] = unsigned(XR[xj].D[i]) % unsigned(XR[xk].D[i])

1.2.1.18 [X]VSAT.{B/H/W/D}[U]

Instruction Format: vsat.b vd, vj, ui3 xvsat.b xd, xj, ui3
vsat.h vd, vj, ui4 xvsat.h xd, xj, ui4
vsat.w vd, vj, ui5 xvsat.w xd, xj, ui5
vsat.d vd, vj, ui6 xvsat.d xd, xj, ui6
vsat.bu vd, vj, ui3 xvsatbu  xd, xj, ui3
vsat.hu vd, vj, ui4 xvsathu  xd, xj, ui4
vsat.wu vd, vj, uis xvsat.wu  xd, xj, uiS
vsat.du vd, vj, ui6 xvsat.du xd, Xj, ui6

The [X]VSAT.{B/H/W/D} instruction performs signed saturation arithmetic on the byte/half-word/word/double-word elements in the vector registers
vj/xj to a specified number of significant bits. The number of significant bits for saturation arithmetic is determined by the immediate operand ui3/ui4/ui5/ui6.

The result is written to the corresponding byte/half-word/word/double-word elements in vector register vd/xd.

VSAT.B:
for i in range(16) :

VR[vd].B[i] = Sat_S(VR[vj].B[i], ui3)

VSAT.H:
for i in range(8):

VR[vd].H[i] = Sat_S(VR[vj].H[i], ui4)

VSAT.W:
for i in range(16):
VR[vd].W[i] = Sat_S(VR[vj].W[i], ui5)

VSAT.D:
for i in range(16):
VR[vd].D[i] = Sat_S(VR[vj].D[i], ui6)

XVSAT.B:
for i in range(16):

XR[x_j].B[i] = Sat_S(XR[xj].B[i], ui3)

XVSAT.H:
for i in range(8):

XR[xd].HJ[i] = Sat_S(XR[xj].Hi], uid)

XVSAT.W:
for i in range(16):
XR[xd].W[i] = Sat_S(XR[xj].W[i], ui5)
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XVSAT.D:
for i in range(16):

XR[xd].D[i] = Sat_S(XR[xj].D[i], ui6)

The [X]VSAT.{B/H/W/D}U instruction performs unsigned saturation arithmetic on the byte/half-word/word/double-word elements in the vector registers

vj/xj to a specified number of significant bits. The number of significant bits for saturation arithmetic is determined by the immediate operand ui3/ui4/ui5/ui6.

The result is written to the corresponding byte/half-word/word/double-word elements in vector register vd/xd.

VSAT.BU:
for i in range(16) :

VR[vd].B[i] = Sat_U(VR[vj].B[i], ui3)

VSAT.HU:
for i in range(8):

VR[vd].H[i] = Sat_U(VR[vj].H[i], ui4)

VSAT.WU:
for i in range(16):

VR[vd].W[i] = Sat_U(VR[vj].W[i], ui5)

VSAT.DU:
for i in range(16):

VR[vd].D[i] = Sat_U(VR[vj].D[i], ui6)

XVSAT.BU:
for i in range(16):

XR[xd].B[i] = Sat_U(XR[xj].B[i], ui3)

XVSAT.HU:
for i in range(8) :

XR[xd].HJi] = Sat_U(XR[xj].H[i], ui4)

XVSAT.WU:
for i in range(16):

XR[xd].W[i] = Sat_U(XR[xj].W[i], ui5)

XVSAT.DU:
for i in range(16):

XR[xd].DJi] = Sat_U(XR[xj].D[i], ui6)

1.2.1.19 [X]VEXTH.H.B, [X[VEXTH.W.H, [X]VEXTH.D.W, [X]VEXTH.Q.D,
[X]VEXTH.HU.BU, [X]VEXTH.WU.HU, [X]VEXTH.DU.WU, [X]VEXTH.QU.DU

Instruction Format:  vexth.h.b
vexth.w.h
vexth.d.w
vexth.q.d
vexth.hu.bu
vexth.wu.hu
vexth.du.wu

vexth.qu.du

vd, vj
vd, vj
vd, vj
vd, vj
vd, vj
vd, vj
vd, vj
vd, vj

xvexth.h.b xd, xj
xvexth.w.h xd, xj
xvexth.d.w xd, xj
xvexth.q.d xd, xj
xvexth.hu.bu xd, xj
xvexth.wu.hu xd, xj
xvexth.du.wu xd, xj
xvexth.qu.du xd, xj

The VEXTH.H.B instruction sign-extends each byte element from the upper half of vector register vj into a half-word element and writes them into

vector register vd. The VEXTH.W.H instruction sign-extends each half-word element from the upper half of vector register vj into a word element and writes

them into vector register vd. The VEXTH.D.W instruction sign-extends each word element from the upper half of vector register vj into a double-word element

and writes them into vector register vd. The VEXTH.Q.D instruction sign-extends each double-word element from the upper half of vector register vj into a

quad-word element and writes them into vector register vd.
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VEXTH.H.B:
for i in range(8):

VR[vd].H[i] = SignExtend(VR[vj].B[i+8], 16)

VEXTH.W.H:
for i in range(4):

VR[vd].WI[i] = SignExtend(VR[vj].H[i+4], 32)

VEXTH.D.W:
for i in range(2):

VR[vd].D[i] = SignExtend(VR[vj].W[i+2], 64)

VEXTH.Q.D:
VR[vd].Q[0] = SignExtend(VR[vj].D[1], 128)

The VEXTH.HU.BU instruction zero-extends each byte element from the upper half of vector register vj into a half-word element and writes them into

vector register vd. The VEXTH.WU.HU instruction zero-extends each half-word element from the upper half of vector register vj into a word element and

writes them into vector register vd. The VEXTH.DU.WU instruction zero-extends each word element from the upper half of vector register vj into a double-word

element and writes them into vector register vd. The VEXTH.QU.DU instruction zero-extends each double-word element from the upper half of vector register vj

into a quad-word element and writes them into vector register vd.

VEXTH.HU.BU:
for i in range(8):

VR[vd].H[i] = ZeroExtend(VR[vj].B[i+8], 16)

VEXTH.WU.HU:
for i in range(4):

VR[vd].W[i] = ZeroExtend(VR[vj].H[i+4], 32)

VEXTH.DU.WU:
for i in range(2):

VR[vd].D[i] = ZeroExtend(VR[vj]. W[i+2], 64)

VEXTH.QU.DU:
VR[vd].Q[0] = ZeroExtend(VR[vj].D[1], 128)

The XVEXTH.H.B instruction sign-extends each byte element from the upper part of each 128 bits of vector register xj into a half-word element and

writes them into the corresponding 128 bits of vector register xd. The XVEXTH.W.H instruction sign-extends each half-word element from the upper part of

each 128 bits of vector register xj into a word element and writes them into the corresponding 128 bits of vector register xd. The XVEXTH.D.W instruction sign-

extends each word element from the upper part of each 128 bits of vector register xj into a double-word element and writes them into the corresponding 128 bits

of vector register xd. The XVEXTH.Q.D instruction sign-extends each double-word element from the upper part of each 128 bits of vector register xj into a

quad-word element and writes them into the corresponding 128 bits of vector register xd.

XVEXTH.H.B:
for i in range(8):

XR[xd].H[i] = SignExtend(XR[xj].B[i+8], 16)

XR[xd].H[i+8] = SignExtend(XR[xj].B[i+24], 16)

XVEXTH.W.H:
for i in range(4):

XR[xd].W[i] = SignExtend(XR[xj].-H[i+4], 32)

XR[xd].W[i+4] = SignExtend(XR[xj].H[i+12], 32)

XVEXTH.D.W:
for i in range(2):

XR[xd].D[i] = SignExtend(XR[xj]. W[i+2], 64)

XR[xd].D[i+2] = SignExtend(XR[xj].W[i+6], 64)
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XVEXTH.Q.D:
XR[xd].Q[0] = SignExtend(XR[xj].D[1], 128)
XR[xd].Q[1] = SignExtend(XR[xj].D[3], 128)

The XVEXTH.HU.BU instruction zero-extends each byte element from the upper part of each 128 bits of vector register xj into a half-word element and
writes them into the corresponding 128 bits of vector register xd. The XVEXTH.WU.HU instruction zero-extends each half-word element from the upper part of
each 128 bits of vector register xj into a word element and writes them into the corresponding 128 bits of vector register xd. The XVEXTH.DU.WU instruction
zero-extends each word element from the upper part of each 128 bits of vector register xj into a double-word element and writes them into the corresponding 128
bits of vector register xd. The XVEXTH.QU.DU instruction zero-extends each double-word element from the upper part of each 128 bits of vector register xj

into a quad-word element and writes them into the corresponding 128 bits of vector register xd.

XVEXTH.HU.BU:
for i in range(8):
XR[xd].H[i] = ZeroExtend(XR[xj].B[i+8], 16)
XR[xd].H[i+8] = ZeroExtend(XR[xj].B[i+24], 16)

XVEXTH.WU.HU:
for i in range(4):
XR[xd].W[i] = ZeroExtend(XR[xj].H[i+4], 32)
XR[xd].W[i+4] = ZeroExtend(XR[xj].H[i+12], 32)

XVEXTH.DU.WU:
for i in range(2):
XR[xd].D[i] = ZeroExtend(XR[xj]. W[i+2], 64)
XR[xd].D[i+2] = ZeroExtend(XR[xj].W[i+6], 64)

XVEXTH.QU.DU:
XR[xd].Q[0] = ZeroExtend(XR[xj].D[1], 128)
XR[xd].Q[1] = ZeroExtend(XR[xj].D[3], 128)

1.2.1.20 VEXT2XV.{H/W/D}.B, VEXT2XV.{HU/WU/DU}.BU,
VEXT2XV.{W/D}.H, VEXT2XV.{WU/DU}.HU,
VEXT2XV.D.W, VEXT2XV.DU.WU

Instruction Format:  vext2xv.h.b xd, xj vext2xv.hu.bu xd, xj
vext2xv.w.b xd, Xj vext2xv.wu.bu xd, Xj
vext2xv.d.b xd, Xj vext2xv.du.bu xd, Xj
vext2xv.w.h xd, xj vext2xv.wu.hu xd, xj
vext2xv.d.h xd, Xj vext2xv.du.hu xd, Xj
vext2xv.d.w xd, Xj vext2xv.du.wu xd, Xj

The VEXT2XV.{H/W/D}.B instruction sign-extends each byte element in the lowest part of vector register xj to a half-word/word/double-word element

and writes it into vector register xd.

VEXT2XV.H.B:
for i in range(16):
XR[xd].H[i] = SignExtend(XR[xj].B[i], 16)

VEXT2XV.W.B:
for i in range(8):

XR[xd].W[i] = SignExtend(XR[xj].B[i], 32)
VEXT2XV.D.B:

for i in range(4):

XR[xd].D[i] = SignExtend(XR[xj].B[i], 64)

The VEXT2XV.{W/D}.H instruction sign-extends each half-word element in the lowest part of vector register xj to a word/double-word element and

writes them into vector register xd.

47



LoongArch Reference Manual Volume II-a: Vector Instruction Extensions

VEXT2XV.W.H:
for i in range(8):

XR[xd].W[i] = SignExtend(XR[xj].H[i], 32)

VEXT2XV.D.H:
for i in range(4):

XR[xd].D[i] = SignExtend(XR[xj].H[i], 64)

The VEXT2XV.D.W instruction sign-extends each word element in the lowest part of vector register xj to a double-word element and writes it into vector

register xd.

VEXT2XV.D.W:
for i in range(4):

XR[xd].D[i] = SignExtend(XR[xj].W[i], 64)

The VEXT2XV.{HU/WU/DU}.BU instruction zero-extends each byte element in the lowest part of vector register xj to a half-word/word/double-word

element and writes it into vector register xd.

VEXT2XV.HU.BU:
for i in range(16):
XR[xd].H[i] = ZeroExtend(XR[xj].B[i], 16)

VEXT2XV.WU.BU:
for i in range(8):

XR[xd].W[i] = ZeroExtend(XR[xj].B[i], 32)

VEXT2XV.DU.BU:
for i in range(4):

XR[xd].D[i] = ZeroExtend(XR[xj].B[i], 64)

The VEXT2XV.{WU/DU}.HU instruction zero-extends each half-word element in the lowest part of vector register xj to a word/double-word element

and writes it into vector register xd.

VEXT2XV.WU.HU:
for i in range(8):

XR[xd].W[i] = ZeroExtend(XR[xj].H[i], 32)

VEXT2XV.DU.HU:
for i in range(4):

XR[xd].D[i] = ZeroExtend(XR[xj].H[i], 64)

The VEXT2XV.DU.WU instruction zero-extends each word element in the lowest part of vector register xj to a double-word element and writes it into

vector register xd.

VEXT2XV.DU.WU:
for i in range(4):

XR[xd].D[i] = ZeroExtend(XR[xj].W[i], 64)

1.2.1.21 [X]VSIGNCOV.{B/H/W/D}

Instruction Format: vsigncov.b vd, vj, vk xvsigncov.b xd, xj, xk
vsigncov.h vd, vj, vk xvsigncov.h xd, xj, xk
vsigncov.w vd, vj, vk Xvsigncov.w xd, xj, xk
vsigncov.d vd, vj, vk xvsigncov.d xd, xj, xk

The [X]VSIGNCOV.{B/H/W/D} instruction processes each byte/half-word/word/double-word element in vector register vj/xj base on the value (0,

positive, or negative). The result is written to the corresponding byte/half-word/word/double-word elements in vector register vd/xd.
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VSIGNCOV.B:
for i in range(16):
VR[vd].B[i] = Sign_Convert(VR[vj].B[i], VR[vk].B[i])

VSIGNCOV.H:
for i in range(8):

VR[vd].H[i] = Sign_Convert(VR[vj].H[i], VR[vk].H[i])

VSIGNCOV.W:
for i in range(4):

VR[vd].W[i] = Sign_Convert(VR[vj].W[i], VR[vk].WTi])

VSIGNCOV.D:
for i in range(2):

VR[vd].D[i] = Sign_Convert(VR[vj].D[i], VR[vk].D[i])

XVSIGNCOV.B:
for i in range(32):
XR[xd].B[i] = Sign_Convert(XR[xj].B[i], XR[xk].B[i])

XVSIGNCOV.H:
for i in range(16):
XR[xd].H[i] = Sign_Convert(XR[xj].H[i], XR[xk].H[i])

XVSIGNCOV.W:
for i in range(8):

XR[xd].W[i] = Sign_Convert(XR[xj].W[i], XR[xk].W[i])
XVSIGNCOV.D:

for i in range(4):

XR[xd].DJ[i] = Sign_Convert(XR[xj].D[i], XR[xk].DIi])

1.2.1.22 [X]VMSKLTZ.{B/H/W/D}

Instruction Format: ~ vmskltz.b  vd, vj xvmskltz.b  xd, xj
vmskltz.h  vd, vj xvmskltzh  xd, xj
vmskltz.w  vd, vj xvmskltz.w  xd, xj
vmskltz.d  vd, vj xvmskltz.d xd, Xj

The [X]JVMSKLTZ.{B/H/W/D} instruction writes each signed integer byte/half-word/word/double-word elements in vector registers vj/xj that are less

than O (i.e., the sign bits of each element) into the lowest bit of each 128 bits in vector registers vd/xd. The remaining bits in every 128 bits are filled with zeros.

VMSKLTZ.B:
VR[vd] =0
for i in range(16):

VR[vd].V[i] = VR[vj].B[i] <0 ? 1'b] : 1'b0

VMSKLTZ.H:
VR[vd] =0

for i in range(8):

VR[vd].V[i] = VR[vj].H[i] <0 ? 1'b1 : 1'b0

VMSKLTZ.W:
VR[vd] =0
for i in range(4):

VR[vd].V[i] = VR[vj].W[i] <0 ? 1'b1 : 1'b0

VMSKLTZ.D:
VR[vd] =0
for i in range(2):

VR[vd].V[i] = VR[vj].D[i] <0 ? 1'bl : 1'b0
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XVMSKLTZ.B:
XR[xd]=0
for i in range(16):
XR[xd].V[i] =XR[xj].B[i] <0?1'bl:1b0
XR[xd].V[128+i] = XR[xj].B[i+16]<0? 1'bl : 1'b0

XVMSKLTZ.H:
XR[xd]=0
for i in range(8):
XR[xd].V[i] =XR[xj].H[i] <0?1bl:1'b0
XR[xd].V[128+i] = XR[xj].H[i+8] <07? 1'bl : 1'b0

XVMSKLTZ.W:
XR[xd]=0
for i in range(4):
XR[xd].V[i] =XR[xj].W[i] <0?1bl:1b0
XR[xd].V[128+i] = XR[xj].W[i+4] <0?1'bl : 1'b0
XVMSKLTZ.D:
XR[xd]=0
for i in range(2):
XR[xd].V[i] =XR[xj].D[i] <07?1bl:1'b0
XR[xd].V[128+i] = XR[xj].D[i+2] <07? 1'bl: 1'b0

1.2.1.23 [X]VMSKGEZ.B, [X]VMSKNZ.B
Instruction Format: ~ vmskgez.b ~ vd, vj xvmskgez.b xd, xj

vmsknz.b vd, vj xvmsknz.b xd, xj

The [ X]VMSKGEZ.B instruction writes the result of whether each signed integer byte in vector register vj/xj is greater than or equal to 0 into the lowest
bit of each 128 bits in vector register vd/xd. The remaining bits of every 128 bits are filled with zeros.

VMSKGEZ.B:
VR[vd] =0
for i in range(16):
VR[vd].V[i] = VR[vj].B[i]>=0? 1'b1 : 1'b0
XVMSKGEZ.B:
XR[xd]=0
for i in range(16):
XR[xd].V[i] =XR[xj].B[i] >=0?1b1:1b0
XR[xd].V[128+i] = XR[xj].B[i+16] >=0 ? 1'b1 : 1'b0

The [X]VMSKNZ.B instruction writes the result of whether each signed integer byte in vector register vj/xj is not equal to 0 into the lowest bit of each
128 bits in vector register vd/xd. The remaining bits of each 128 bits are filled with zeros.

VMSKNZ.B:
VR[vd] =0
for i in range(16):
VR[vd].V[i] = VR[vj].B[i] =0 ? 1'bl : 1'b0
XVMSKNZ.B:
XR[xd]=0
for i in range(16):
XR[xd].V[i] = XR[xj].B[i] 1=07?1b1:1'b0
XR[xd].V[128+i] = XR[xj].B[i+16] !=0? 1'bl : 1'b0

1.2.1.24 [X]VLDI

Instruction Format: vidi vd, 113 xvldi  xd,il3
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The [X]VLDI instruction loads data into vector registers vd/xd based on the value of i13.

VLDI:
for i in range(2):

VR[vd].D[i] = Set_Value(i13)
XVLDI:

for i in range(4):

XR[xd].D[i] = Set_Value(il3)

1.2.2 Vector Bitwise Operation Instructions

1.2.2.1 [X]VAND.V, [X]VOR.V, [X][VXOR.V, [X[VNOR.V, [X]VANDN.V, [X[VORN.V

Instruction Format:  vand.v vd, vj, vk xvand.v xd, xj, xk
VOr.v vd, vj, vk XVOr.V xd, xj, xk
VXOI.V vd, vj, vk XVXOr.V xd, xj, xk
Vnor.v vd, vj, vk XVNor.v xd, xj, xk
vandn.v vd, vj, vk xvandn.v  xd, xj, xk
vorn.v vd, vj, vk XVOrn.v xd, xj, xk

The [X]VAND.V instruction performs a bitwise AND operation between the contents of vector register vj/xj and the contents of vector register vk/xk.

The result is written into the vector register vd/xd.

VAND.V:
VR[vd] = VR[vj] & VR[vk]

XVAND.V:
XR[xd] = XR[x]] & XR[xk]

The [X]VOR.V instruction performs a bitwise OR operation between the contents of vector registers vj/xj and vector registers vk/xk. The result is written

into the vector register vd/xd.

VOR.V:
VR[vd] = VR[vj] | VR[vk]

XVOR.V:
XR[xd] = XR[xj] | XR[xk]

The [X]JVXOR.V instruction performs a bitwise XOR operation between the contents of vector registers vj/xj and vector registers vk/xk. The result is

written into the vector register vd/xd.

VXOR.V:
VR[vd] = VR[vj] * VR[vk]

XVXOR.V:
XR[xd] = XR[xj] » XR[xk]

The [X]JVNOR.V instruction performs a bitwise NOR operation between the contents of vector registers vj/xj and vk/xk. The result is written into the

vector register vd/xd.

VNOR.V:
VR[vd] = ~ (VR[vj] | VR[vk])

XVNOR.V:
XR[xd] = ~ (XR[x]] | XR[xk])

The [ X]VANDN.V instruction performs a bitwise AND-NOT operation between the contents of vector registers vj/xj and vk/xk. The result is written into

the vector register vd/xd.
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VANDN.V:
VR[vd] = ~ VR[vj] & VR[vK]

XVANDN.V:
XR[xd] = ~ XR[xj] & XR[xk]

The [X]VORN.V instruction performs a bitwise OR-NOT operation between the contents of vector registers vj/xj and vector registers vk/xk. The result is

written into the vector register vd/xd.

VORN.V:
VR[vd] = VR[vj] | ~ VR[vk]

XVORN.V:
XR[xd] = XR[x] | ~ XR[xk]

1.2.2.2 [X]VANDLB, [X|[VORLB, [X]VXORLB, [X]VNORLB

Instruction Format: vandi.b vd, vj, ui8 xvandi.b  xd, xj, ui8
vori.b vd, vj, ui8 xvori.b xd, xj, ui8
vxori.b vd, vj, ui8 XVXori.b xd, xj, ui8
vnori.b vd, vj, ui8 xvnori.b xd, xj, ui8

The [X]VANDI.B instruction performs a bitwise AND operation between each byte element in vector register vj/xj and immediate value ui8. The result is

written into the corresponding byte elements in vector register vd/xd.

VANDLB:
for i in range(16) :
VR[vd].B[i] = VR[vj].B[i] & ui8

XVANDI.B:
for i in range(32):
XR[xd].B[i] = XR[xj].B[i] & ui8

The [X]VORIB instruction performs a bitwise OR operation between each byte element in vector register vj/xj and the immediate value ui8. The result is

written into the corresponding byte element in vector register vd/xd.

VORI.B:
for i in range(16):

VR[vd].B[i] = VR[vj].B[i] | ui8

XVORI.B:
for i in range(32):
XR[xd].B[i] = XR[xj].B[i] | ui8

The [X]VXORI.B instruction performs a bitwise XOR operation between each byte element in vector register vj/xj and the immediate value ui8. The

result is written into the byte element at the corresponding position in vector register vd/xd.

VXORI.B:
for i in range(16):

VR[vd].B[i] = VR[v{].B[i] * ui8

XVXORI.B:
for i in range(32):
XR[xd].B[i] = XR[xj].B[i] * ui8

The [X]VNORI.B instruction performs a bitwise OR-NOT operation between each byte element in vector register vj/xj and the immediate value ui8. The

result is written into the byte element at the corresponding position in vector register vd/xd.

VNORI.B:
for i in range(16):
VR[vd].B[i] =~ (VR[vj].B[i] | ui8)
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XVNORI.B:
for i in range(32):
XR[xd].B[i] =~ (XR[x]].B[i] | ui8)

1.2.2.3 [X]VSLL[I].{B/H/W/D}, [X]VSRLII].{B/H/W/D}, [X]VSRA[I].{B/H/W/D}, [X]VROTR.[I|{B/H/W/D}

Instruction Format: vslL.b vd, vj, vk xvsll.b xd, xj, xk
vsll.h vd, vj, vk xvsllL.h xd, xj, xk
vsll.w vd, vj, vk xvsll.w xd, xj, xk
vsll.d vd, vj, vk xvsll.d xd, xj, xk
vslli.b vd, vj, ui3 xvslli.b xd, xj, ui3
vslli.h vd, vj, ui4 xvslli.h xd, xj, ui4
vslli.w vd, vj, ui5 xvslli.w xd, xj, ui5
vslli.d vd, vj, ui6 xvslli.d xd, xj, ui6
vsrl.b vd, vj, vk xvsrl.b xd, xj, xk
vsrl.h vd, vj, vk xvsrl.h xd, xj, xk
vsrl.w vd, vj, vk xvsrl.w xd, xj, xk
vsrl.d vd, vj, vk xvsrl.d xd, xj, xk
vsrli.b vd, vj, ui3 xvsrli.b xd, xj, ui3
vsrli.h vd, vj, ui4 xvsrli.h xd, xj, ui4
vsrli.w vd, vj, ui5 xvsrli.w xd, xj, ui5
vsrli.d vd, vj, ui6 xvsrli.d xd, xj, ui6
vsra.b vd, vj, vk xvsra.b xd, xj, xk
vsra.h vd, vj, vk xvsra.h xd, xj, xk
vsra.w vd, vj, vk XVSra.w xd, xj, xk
vsra.d vd, vj, vk xvsra.d xd, xj, xk
vsrai.b vd, vj, ui3 xvsrai.b xd, xj, ui3
vsrai.h vd, vj, ui4 xvsrai.h xd, xj, ui4
vsrai.w vd, vj, ui5 xvsraiw  xd, xj, ui5
vsrai.d vd, vj, ui6 xvsrai.d xd, xj, ui6
vrotr.b vd, vj, vk xvrotr.b xd, xj, xk
vrotr.h vd, vj, vk xvrotr.h xd, xj, xk
vrotr.w vd,vj, vk xvrotr.w  xd, xj, xk
vrotr.d vd, vj, vk xvrotr.d xd, xj, xk
vrotri.b vd, vj, ui3 xvrotri.b  xd, xj, ui3
vrotri.h vd, vj, ui4 xvrotri.h  xd, xj, ui4
vrotri.w vd, vj, uis xvrotri.w  xd, xj, uiS
vrotri.d vd, vj, ui6 xvrotri.d  xd, xj, ui6

The [X]VSLL.{B/H/W/D} instruction performs a logical left shift on each byte/half-word/word/double-word element in vector register vj/xj. The shift
amount is derived from the values of the byte/half-word/word/double-word elements at the corresponding position in vector register vk/xk. The result is written

into the byte/half-word/word/double-word elements at the corresponding position in vector register vd/xd.

VSLL.B:
for i in range(16):

VR[vd]B[i] = SLL(VR[vj].B[i], VR[vk]B[i] % 8)

VSLL.H:
for i in range(8):

VR[vd].H[i] = SLL(VR[vj].H[i], VR[vK].H[i] % 16)

VSLL.W:
for i in range(4):

VR[vd].W[i] = SLL(VR[vj].W[i], VR[VK].W[i] % 32)

VSLL.D:
for i in range(2):

VR[vd].D[i] = SLL(VR[vj].D[i], VR[vk].D[i] % 64)
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XVSLL.B:
for i in range(32) :
XR[xd].B[i] = SLL(XR[xj].B[i], XR[xk].B[i] % 8)

XVSLL.H:
for i in range(16) :

XR[xd].H[i] = SLL(XR[xj].H[i], XR[xk].H[i] % 16)

XVSLL.W:
for i in range(8):

XR[xd].W[i] = SLL(XR[xj].W[i], XR[xk].W[i] % 32)

XVSLL.D:
for i in range(4):

XR[xd].D[i] = SLL(XR[xj].D[i], XR[xk].D[i] % 64)

The [X]VSLLI. {B/H/W/D} instruction performs a logical left shift on each byte/half-word/word/double-word element in vector register vj/xj. The shift
amount is derived from the immediate value ui3/ui4/uiS/ui6 in the instruction code. The result is written into the corresponding byte/half-word/word/double-word

elements in vector register vd/xd.

VSLLLB:
for i in range(16) :
VR[vd].B[i] = SLL(VR[vj].B[i], ui3)

VSLLLH:
for i in range(8):

VR[vd].H[i] = SLL(VR[vj].H[i], ui4)

VSLLL.W:
for i in range(4):

VR[vd].W[i] = SLL(VR[v{].W[i], ui5)

VSLLI.D:
for i in range(2):

VR[vd].D[i] = SLL(VR[vj].D[i], ui6)

XVSLLI.B:
for i in range(32) :
XR[xd].B[i] = SLL(XR[xj].B[i], ui3)

XVSLLIH:
for i in range(16) :
XR[xd].H[i] = SLL(XR[x].H[il, ui4)

XVSLLLW:
for i in range(8):

XR[xd].W[i] = SLL(XR[x]].W[i], ui5)

XVSLLILD:
for i in range(4):

XR[xd].D[i] = SLL(XR[xj].D[il, ui6)

The [X]VSRL.{B/H/W/D} instruction performs a logical right shift on each byte/half-word/word/double-word element in vector register vj/xj. The shift
amount is derived from the values of the byte/half-word/word/double-word elements at the corresponding position in vector register vk/xk. The result is written

into the byte/half-word/word/double-word elements at the corresponding position in vector register vd/xd.

VSRL.B:
for i in range(16):

VR[vd].B[i] = SRL(VR[vj].B[i], VR[vk].B[i] % 8)
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VSRL.H:
for i in range(8):

VR[vd].H[i] = SRL(VR[vj].H[i], VR[vk].H[i] % 16)

VSRL.W:
for i in range(4):

VR[vd].W[i] = SRL(VR[vj].W[i], VR[vK].W[i] % 32)

VSRL.D:
for i in range(2):

VR[vd].D[i] = SRL(VR[vj].D[i], VR[vk].D[i] % 64)

XVSRL.B:
for i in range(32):
XR[xd].B[i] = SRL(XR[x]j].B[i], XR[xk].B[i] % 8)

XVSRL.H:
for i in range(16):
XR[xd].H[i] = SRL(XR[xj].H[i], XR[xk].H[i] % 16)

XVSRL.W:
for i in range(8):

XR[xd].WI[i] = SRL(XR[xj].W[i], XR[xk].W[i] % 32)

XVSRL.D:
for i in range(4):

XR[xd].D[i] = SRL(XR[xj].D[i], XR[xk].D[i] % 64)

The [X]VSRLI. {B/H/W/D} instruction performs a logical right shift on each byte/half-word/word/double-word element within vector register vj/xj. The
shift amount is derived from the immediate value ui3/ui4/ui5/ui6 in the instruction code. The result is written into the corresponding byte/half-word/word/double-

word elements in vector register vd/xd.

VSRLI.B:
for i in range(16) :

VR[vd].B[i] = SRL(VR[vj].BIi], ui3)

VSRLI.H:
for i in range(8):

VR[vd].H[i] = SRL(VR[vj].HIi], uid)

VSRLL.W:
for i in range(4):

VR[vd].W[i] = SRL(VR[v{].W[i], ui5)

VSRLI.D:
for i in range(2):

VR[vd].D[i] = SRL(VR[vj].D[i], ui6)

XVSRLI.B:
for i in range(32) :

XR[xd].B[i] = SRL(XR[x].Bl[i], ui3)

XVSRLI.H:
for i in range(16):

XR[xd].H[i] = SRL(XR[xj].H[i], ui4)
XVSRLLW:

for i in range(8):

XR[xd].W[i] = SRL(XR[xj].W[i], ui5)
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XVSRLI.D:
for i in range(4):

XR[xd].D[i] = SRL(XR[xj].D[i], ui6)

The [X]VSRA.{B/H/W/D} instruction performs arithmetic right shifts on each byte/half-word/word/double-word element in vector registers vj/xj. The
shift amount is derived from the values of the byte/half-word/word/double-word elements at the corresponding position in vector registers vk/xk. The result is

written into the byte/half-word/word/double-word elements at the corresponding position in vector registers vd/xd.

VSRA.B:
for i in range(16):

VR[vd].B[i] = SRA(VR[vj].B[i], VR[vk].B[i] % 8)

VSRA.H:
for i in range(8):

VR[vd].H[i] = SRA(VR[vj].-H[i], VR[vk].H[i] % 16)

VSRA.W:
for i in range(4):

VR[vd].W[i] = SRA(VR[v{].W[i], VR[vk].W[i] % 32)

VSRA.D:
for i in range(2):

VR[vd].D[i] = SRA(VR[vj].D[i], VR[vk].D[i] % 64)

XVSRA.B:
for i in range(32):
XR[xd].B[i] = SRA(XR[x]].B[i], XR[xk].B[i] % 8)

XVSRA H:
for i in range(16):

XR[xd].H[i] = SRA(XR[xj].H[i], XR[xk].H[i] % 16)

XVSRA.W:
for i in range(8):

XR[xd].WI[i] = SRA(XR[xj].W[i], XR[xk].W[i] % 32)

XVSRA.D:
for i in range(4):

XR[xd].D[i] = SRA(XR[xj].D[i], XR[xk].D[i] % 64)

The [X]VSRAI {B/H/W/D} instruction performs an arithmetic right shift on each byte/half-word/word/double-word element in vector register vj/xj. The
shift amount is derived from the immediate value ui3/ui4/ui5/ui6 in the instruction code. The result is written into the corresponding byte/half-word/word/double-

word elements in vector register vd/xd.

VSRAILB:
for i in range(16):

VR[vd].B[i] = SRA(VR[v{].B[i], ui3)

VSRAILH:
for i in range(8):

VR[vd].H[i] = SRA(VR[vj].HJi], ui4)

VSRALW:
for i in range(4):

VR[vd].W[i] = SRA(VR[vj].W[i], ui5)

VSRALD:
for i in range(2):

VR[vd].D[i] = SRA(VR[vj].DIi], ui6)
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XVSRALB:
for i in range(32) :
XR[xd].B[i] = SRA(XR[xj].B[i], ui3)

XVSRALH:
for i in range(16):

XR[xd].H[i] = SRA(XR[xj].H]i], ui4)

XVSRALW:
for i in range(8):

XR[xd].W[i] = SRA(XR[xj].W[i], ui5)

XVSRALD:
for i in range(4):

XR[xd].D[i] = SRA(XR[xj].D[i], ui6)

The [X]VROTR.{B/H/W/D} instruction performs a cyclic right shift operation on each byte/half-word/word/double-word element in vector register vj/x;j.
The shift amount is derived from the values of the corresponding byte/half-word/word/double-word elements in vector register vk/xk. The result is written into

the corresponding byte/half-word/word/double-word elements of vector register vd/xd.

VROTR.B:
for i in range(16) :
VR[vd].B[i] = ROTR(VR[vj].B[i], VR[vk].B[i] % 8)

VROTR.H:
for i in range(8):

VR[vd].H[i] = ROTR(VR[vj].H[i], VR[vk].H[i] % 16)

VROTR.W:
for i in range(4):

VR[vd].W[i] = ROTR(VR[vj].W[i], VR[vK].W[i] % 32)

VROTR.D:
for i in range(2):

VR[vd].D[i] = ROTR(VR[vj].D[i], VR[vk].D[i] % 64)

XVROTR.B:
for i in range(32) :
XR[xd].B[i] = ROTR(XR[xj].B[i], XR[xk].B[i] % 8)

XVROTR.H:
for i in range(16):
XR[xd].H[i] = ROTR(XR[xj].H[i], XR[xk].H[i] % 16)

XVROTR.W:
for i in range(8):

XR[xd].W[i] = ROTR(XR[xj].W[i], XR[xk].W[i] % 32)

XVROTR.D:
for i in range(4):

XR[xd].D[i] = ROTR(XR[xj].D[i], XR[xk].D[i] % 64)

The [X]VROTRI.{B/H/W/D} instruction performs a cyclic right shift on each byte/half-word/word/double-word element in vector register vj/xj. The shift
amount is derived from the immediate value ui3/ui4/ui5/ui6 in the instruction code. The result is written into the corresponding byte/half-word/word/double-word

elements in vector register vd/xd.

VROTRI.B:
for i in range(16) :

VR[vd].B[i] = ROTR(VR[vj].B[i], ui3)
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VROTRLH:
for i in range(8):

VR[vd].H[i] = ROTR(VR[vj].H[i], ui4)

VROTRL.W:
for i in range(4):

VR[vd].W[i] = ROTR(VR[vj].W[i], ui5)

VROTRILD:
for i in range(2):

VR[vd].D[i] = ROTR(VR[vj].D[i], ui6)

XVROTRI.B:
for i in range(32):
XR[xd].B[i] = ROTR(XR[xj].B[i], ui3)

XVROTRI.H:
for i in range(16):
XR[xd].H[i] = ROTR(XR[xj].H[i], ui4)

XVROTRI.W:
for i in range(8):

XR[xd].W[i] = ROTR(XR[x]].W[i], ui5)

XVROTRILD:
for i in range(4):

XR[xd].D[i] = ROTR(XR[x].D[i], ui6)

1.2.2.4 [X]VSLLWIL.{H.B/W.H/D.W}, [X]VEXTL.Q.D,
[X]VSLLWIL.{HU.BU/WU.HU/DU.WU}, [X][VEXTL.QU.DU

Instruction Format: vsllwil.h.b vd, vj, ui3 xvsllwil.h.b xd, xj, ui3
vsllwil.w.h vd, vj, ui4 xvsllwil.w.h xd, xj, ui4
vsllwil.d.w vd, vj, uis xvsllwil.d.w xd, xj, uis
vextl.q.d vd, vj xvextl.q.d xd, xj
vsllwil.hu.bu vd, vj, ui3 xvsllwil.hu.bu xd, xj, ui3
vsllwil.wu.hu vd, vj, ui4 xvsllwil.wu.hu xd, xj, ui4
vsllwil.du.wu vd, vj, uis xvsllwil.du.wu xd, xj, uis
vextl.qu.du vd, vj xvextl.qu.du xd, xj

The [X]VSLLWIL.{H.B/W.H/D.W} instruction performs a logical left shift on each byte/half-word/word element in the vector registers vj/xj, after sign-
extending to double the width. The shift amount is derived from the immediate operand ui3/ui4/ui5. The result is sequentially written into the half-

word/word/double-word elements within every 128 bits of the vector registers vd/xd.

VSLLWIL.H.B:
for i in range(8):

VR[vd].H[i] = SLLW_S(VR[v].B[il, ui3)

VSLLWIL.W.H:
for i in range(4):

VR[vd].W[i] = SLLW_S(VR[v].H[i], ui4)

VSLLWIL.D.W:
for i in range(2):

VR[vd].D[i] = SLLW_S(VR[vj].W[il, ui5)

XVSLLWIL.H.B:
for i in range(8) :
XR[xd].H[i] = SLLW_S(XR[x]].B[i], ui3)
XR[xd].H[i+8] = SLLW_S(XR[xj].B[i+16], ui3)
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XVSLLWIL.W.H:
for i in range(4):
XR[xd].W[i] = SLLW_S(XR[x]j].H[i], ui4)
XR[xd].W[i+4] = SLLW_S(XR[xj].H[i+8], ui4)

XVSLLWIL.D.W:
for i in range(2) :
XR[xd].D[i] = SLLW_S(XR[x]].W[i], ui5)
XR[xd].D[i+2] = SLLW_S(XR[xj].W[i+4], ui5)

The [X]JVEXTL.Q.D instruction sign-extends each double-word element in the lower part of each 128 bits of vector register vj/xj. The result is

sequentially written into each quad-word elements of every 128 bits of vector register vd/xd.

VEXTL.Q.D:
for i in range(1) :

VR[vd].QIi] = SignExtend(VR[vj].D[i], 128)

XVEXTL.Q.D:
for i in range(1) :
XR[xd].Q[i]= SignExtend(XR[vj].D[i], 128)
XR[xd].Q[i+1] = SignExtend(XR[vj].D[i+2], 128)

The [X]VSLLWIL.{HU.BU/WU.HU/DU.WU} instruction performs a logical left shift operation on each byte/half-word/word element in the lower part of
each 128 bits of vector register vj/xj, after zero-extending to double the width. The shift amount is derived from an immediate operand ui3/ui4/ui5. The result is

sequentially written into the half-word/word/double-word elements in every 128 bits of vector registers vd/xd.

VSLLWIL.HU.BU:
for i in range(8):

VR[vd].H[i] = SLLW_U(VR[vj].B[i], ui3)

VSLLWIL.WU.HU:
for i in range(4):

VR[vd].W[i] = SLLW_U(VR[vj].H[i], uid)

VSLLWIL.DU.WU:
for i in range(2):

VR[vd].D[i] = SLLW_U(VR[vj].W[i], ui5)

XVSLLWIL.HU.BU:
for i in range(8) :
XR[xd].H[i] = SLLW_U(XR[xj].B[i], ui3)
XR[xd].H[i+8] = SLLW_U(XR[x]].B[i+16], ui3)

XVSLLWIL.WU.HU:
for i in range(4):
XR[xd].W[i] = SLLW_UXR[xj].H[i], ui4)
XR[xd].W[i+4] = SLLW_U(XR[xj].H[i+8], ui4)

XVSLLWIL.DU.WU:
for i in range(2):
XR[xd].D[i] = SLLW_U(XR[xj].W[i], ui5)
XR[xd].D[i+2] = SLLW_U(XR[xj].-W[i+4], ui5)

The [X]VEXTL.QU.DU instruction zero-extends each double-word element in the lower part of each 128 bits of vector register vj/xj. The result is

sequentially written into each quad-word element of each 128 bits of vector register vd/xd.

VEXTL.QU.DU:
foriin range(1) :

VR[vd].Q[i] = ZeroExtend(VR[vj].D[i], 128)
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XVEXTL.QU.DU:
for i in range(1) :
XR[xd].Q[i] = ZeroExtend(XR[vj].D[i], 128)
XR[xd].Q[i+1] = ZeroExtend(XR[vj].D[i+2], 128)

1.2.2.5 [X]VSRLR{[I].{B/H/W/D}, [X]VSRAR([I].{B/H/W/D}

Instruction Format: vsrlr.b vd, vj, vk xvsrlr.b xd, xj, xk
vsrlr.h vd, vj, vk xvsrlr.h xd, xj, xk
vsrlr.w vd, vj, vk xvsrlr.w xd, xj, xk
vsrlr.d vd, vj, vk xvsrlr.d xd, xj, xk
vsrlri.b vd, vj, ui3 xvsrlri.b xd, xj, ui3
vsrlri.h vd, vj, ui4 xvsrlri.h  xd, xj, ui4
vsrlri.w vd, vj, ui5 xvsrlri.w  xd, xj, ui5
vsrlri.d vd, vj, ui6 xvsrlri.d  xd, xj, ui6
vsrar.b vd, vj, vk xvsrar.b xd, xj, xk
vsrar.h vd, vj, vk xvsrar.h xd, xj, xk
vsrar.w vd,vj, vk xvsrar.w  xd, xj, xk
vsrar.d vd, vj, vk xvsrar.d xd, xj, xk
vsrari.b vd, vj, ui3 xvsrarib  xd, xj, ui3
vsrari.h vd, vj, ui4 xvsrarih  xd, xj, ui4
vsrari.w vd, vj, uis xvsrariw  xd, xj, uiS
vsrari.d vd, vj, ui6 xvsrari.d  xd, xj, ui6

The [X]JVSRLR.{B/H/W/D} instruction performs a logical right shift operation with rounding on each byte/half-word/word/double-word element in
vector register vj/xj. The shift amount is derived from the values of the byte/half-word/word/double-word elements at the corresponding position in vector

register vk/xk. The result is written to the byte/half-word/word/double-word elements at the corresponding position in vector register vd/xd.

VSRLR.B:
for i in range(16):

VR[vd].B[i] = SRLR(VR[vj].B[i], VR[vK].B[i] % 8)

VSRLR.H:
for i in range(8):

VR[vd].H[i] = SRLR(VR[vj].H[i], VR[vk].H[i] % 16)

VSRLR.W:
for i in range(4):

VR[vd].W[i] = SRLR(VR[Vj].W[i], VR[vK].W[i] % 32)

VSRLR.D:
for i in range(2):

VR[vd].D[i] = SRLR(VR[vj].D[i], VR[vk].D[i] % 64)

XVSRLR.B:
for i in range(32) :

XR[xd].B[i] = SRLR(XR[xj].B[i], XR[xk].B[i] % 8)

XVSRLR.H:
for i in range(16) :

XR[xd].H[i] = SRLR(XR[xj].H[i], XR[xk].Hi] % 16)

XVSRLR.W:
for i in range(8):

XR[xd].WIi] = SRLR(XR[xj].W[i], XR[xk].W[i] % 32)

XVSRLR.D:
for i in range(4):

XR[xd].D[i] = SRLR(XR[xj].D[i], XR[xk].D[i] % 64)
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The [X]VSRLRI.{B/H/W/D} instruction performs a logical right shift operation with rounding on each byte/half-word/word/double-word element in
vector register vj/xj. The shift amount is derived from the immediate value ui3/ui4/ui5/ui6. The result is written to the byte/half-word/word/double-word elements

at the corresponding position in vector register vd/xd.

VSRLRI.B:
for i in range(16) :

VR[vd].B[i] = SRLR(VR[vj].B[i], ui3)

VSRLRI.H:
for i in range(8):

VR[vd].H[i] = SRLR(VR[vj].H[i], ui4)

VSRLRI.W:
for i in range(4):

VR[vd].W[i] = SRLR(VR[vj].W[i], ui5)

VSRLRILD:
for i in range(2):

VR[vd].D[i] = SRLR(VR[vj].D[i], ui6)

XVSRLRI.B:
for i in range(32) :
XR[xd].B[i] = SRLR(XR[xj].B[i], ui3)

XVSRLRI.H:
for i in range(16) :
XR[xd].H[i] = SRLR(XR[x]j].H[i], ui4)

XVSRLRIL.W:
for i in range(8) :

XR[xd].W[i] = SRLR(XR[xj].W[i], ui5)

XVSRLRI.D:
for i in range(4):

XR[xd].D[i] = SRLR(XR{[xj].D[i], ui6)

The [X]VSRAR.{B/H/W/D} instruction performs an arithmetic right shift operation with rounding on each byte/half-word/word/double-word element in
vector register vj/xj. The shift amount is derived from the values of the byte/half-word/word/double-word elements at the corresponding position in vector

register vk/xk. The result is written to the byte/half-word/word/double-word elements at the corresponding position in vector register vd/xd.

VSRAR.B:
for i in range(16):
VR[vd].B[i] = SRAR(VR][vj].B[i], VR[vk].B[i] % 8)

VSRAR.H:
for i in range(8):

VR[vd].H[i] = SRAR(VR[vj].H[i], VR[vk].H[i] % 16)

VSRAR.W:
for i in range(4):

VR[vd].W[i] = SRAR(VR[vj].WIi], VR[vk].W[i] % 32)

VSRAR.D:
for i in range(2):

VR[vd].D[i] = SRAR(VR[v{].D[i], VR[vk].D[i] % 64)
XVSRAR.B:

for i in range(32) :

XR[xd].B[i] = SRAR(XR[xj].B[i], XR[xk].B[i] % 8)
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XVSRAR.H:
for i in range(16) :
XR[xd].H[i] = SRAR(XR[xj].H[i], XR[xk].H[i] % 16)

XVSRAR.W:
for i in range(8):

XR[xd].W[i] = SRAR(XR[xj].WIi], XR[xk].W[i] % 32)

XVSRAR.D:
for i in range(4):

XR[xd].D[i] = SRAR(XR[x]].D[i], XR[xk].D[i] % 64)

The [X]VSRARI.{B/H/W/D} instruction performs an arithmetic right shift operation with rounding on the byte/half-word/word/double-word elements in
vector register vj/xj. The shift amount is derived from the immediate value ui3/ui4/ui5/ui6 in the instruction. The result is written to the corresponding byte/half-

word/word/double-word elements in vector register vd/xd.

VSRARIB:
for i in range(16) :
VR[vd].B[i] = SRAR(VR][vj].Bl[i], ui3)

VSRARLH:
for i in range(8):

VR[vd].H[i] = SRAR(VR[vj].H[i], ui4)

VSRARLW:
for i in range(4):

VR[vd].W[i] = SRAR(VR[vj].W[il, ui5)

VSRARLD:
for i in range(2):

VR[vd].D[i] = SRAR(VR[v{].D[i], ui6)

XVSRARI.B:
for i in range(32):

XR[xd].B[i] = SRAR(XR[xj].B[i], ui3)

XVSRARI.H:
for i in range(16):

XR[xd].H[i] = SRAR(XR[xj].H[i], ui4)

XVSRARIL.W:
for i in range(8) :

XR[xd].W[i] = SRAR(XR[xj]. W[i], ui5)

XVSRARI.D:
for i in range(4):

XR[xd].D[i] = SRAR(XR[xi].D[i], ui6)

1.2.2.6 [X]VSRLN.{B.H/H.W/W.D}, [X]VSRAN.{B.H/H.W/W.D}

Instruction Format:  vsrln.b.h  vd, vj, vk xvsrin.b.h - xd, xj, xk
vsrinh.w  vd, vj, vk xvsrinh.w  xd, xj, xk
vstlnw.d  vd, vj, vk xvsrln.w.d  xd, xj, xk
vsran.b.h  vd, vj, vk xvsran.b.h  xd, xj, xk
vsranh.w  vd, vj, vk xvsran.h.w  xd, xj, xk
vsran.w.d  vd, vj, vk xvsran.w.d xd, xj, xk

The [X]VSRLN.{B.H/H.W/W.D} instruction performs a logical right shift operation, truncating the width to half on half-word/word/double-word
elements of each 128 bits in vector register vj/xj. The shift amount is derived from the corresponding half-word/word/double-word elements’ value in vector
register vk/xk. The lower part of the result is sequentially written into byte/half-word/word elements in the lower part of each 128 bits of vector registers vd/xd.
The upper part of each 128 bits in vd/xd is set to 0.
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VSRLN.B.H:
for i in range(8):
VR[vd].B[i] = SRLN(VR[vj].H[i], VR[vk].H[i] % 16)
for i in range(8, 16, 1):
VR[vd].B[i] =0

VSRLN.H.W:
for i in range(4):
VR[vd].H[i] = SRLN(VR[vj].W[i], VR[vk].W[i] % 32)
for i in range(4, 8, 1):
VR[vd].H[i]=0

VSRLN.W.D:
for i in range(2):
VR[vd].W[i] = SRLN(VR[vj].D[i], VR[vk].D[i] % 64)
for i in range(2, 4, 1):
VR[vd].W[i] =0

XVSRLN.B.H:
for i in range(8):
VR[vd].B[i] = SRLN(VR[vj].H[i], VR[vk].H[i] % 16)
VR[vd].B[i+16] = SRLN(VR[vj].H[i+8], VR[vk].H[i+8] % 16)
for i in range(8, 16, 1):
VR[vd].B[i] =0
VR[vd].B[i+16]=0

XVSRLN.H.W:
for i in range(4):
VR[vd].H[i] = SRLN(VR[vj].W[i], VR[vk].W[i] % 32)
VR[vd].H[i+8] = SRLN(VR[vj].W[i+4], VR[vk].W[i+4] % 32)
for i in range(4, 8, 1):
VR[vd].H[i]=0
VR[vd].H[i+8] =0

XVSRLN.W.D:
for i in range(2):
VR[vd].W[i] = SRLN(VR[vj].D[i], VR[vk].D[i] % 64)
VR[vd].W[i+4] = SRLN(VR[vj].D[i+2], VR[vk].D[i+2] % 64)
for i in range(2, 4, 1):
VR[vd].W[i] =0
VR[vd].W[i+4]=0

The [X]VSRAN.{B.H/H.W/W.D} instruction performs an arithmetic right shift operation, truncating the width to half on half-word/word/double-word
elements of each 128 bits in vector register vj/xj. The shift amount is derived from the corresponding half-word/word/double-word elements’ value in vector
register vk/xk. The lower part of the result is sequentially written into byte/half-word/word elements in the lower part of each 128 bits of vector registers vd/xd.

The upper part of each 128 bits in vd/xd is set to 0.

VSRAN.B.H:
for i in range(8):
VR[vd].B[i] = SRAN(VR[vj].H[i], VR[vk].H[i] % 16)
for i in range(8, 16, 1):
VR[vd].B[i] =0

VSRAN.H.W:
for i in range(4):
VR[vd].H[i] = SRAN(VR[vj].W[i], VR[vk].W[i] % 32)
for i in range(4, 8, 1):
VR[vd].H[i]=0
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VSRAN.W.D:
for i in range(2):
VR[vd].W[i] = SRAN(VR[vj].D[i], VR[vk].D[i] % 64)
for i in range(2, 4, 1):
VR[vd].W[i] =0

XVSRAN.B.H:
for i in range(8):
VR[vd].B[i] = SRAN(VR[vj].H[i], VR[vk].H[i] % 16)
VR[vd].B[i+16] = SRAN(VR[vj].H[i+8], VR[vk].H[i+8] % 16)
for i in range(8, 16, 1):
VR[vd].B[i] =0
VR[vd].B[i+16] =0

XVSRAN.H.W:
for i in range(4):
VR[vd].H[i] = SRAN(VR[vj].W[i], VR[vk].W[i] % 32)
VR[vd].H[i+8] = SRAN(VR[vj].W[i+4], VR[vk].W[i+4] % 32)

for i in range(4, 8, 1):
VR[vd].H[i]=0
VR[vd].H[i+8] =0

XVSRAN.W.D:
for i in range(2):
VR[vd].W[i] = SRAN(VR[vj].D[i], VR[vk].D[i] % 64)
VR[vd].W[i+4] = SRAN(VR[vj].D[i+2], VR[vk].D[i+2] % 64)
foriin range(2, 4, 1):
VR[vd].W[i] =0
VR[vd].W[it4] =0

1.2.2.7 [X]VSRLNL{B.H/H.W/W.D/D.Q}, [X]VSRANL {B.H/H.W/W.D/D.Q}

Instruction Format: vsrlni.b.h  vd, vj, uid xvsrlni.b.h - xd, xj, ui4
vsrlni.h.w  vd, vj, ui5 xvsrlni.h.w xd, xj, ui5
vsrlni.w.d  vd, vj, ui6 xvsrlni.w.d xd, xj, ui6
vsrlni.d.q  vd, vj, ui7 xvsrlni.d.q xd, xj, ui7
vsrani.b.h  vd, vj, ui4 xvsrani.b.h xd, xj, ui4
vsrani.h.w  vd, vj, ui$ xvsrani.h.w xd, xj, uis
vsrani.w.d vd, vj, ui6 xvsrani.w.d xd, xj, ui6
vsrani.d.q  vd, vj, ui7 xvsrani.d.q xd, xj, ui7

The VSRLNI.{B/H/W/D} instruction concatenates vector register vd and vector register vj to form a 256-bit vector, and performs a logical right shift
operation, truncating the width to half on each half-word/word/double-word/quad-word element in this vector. The shift amount is derived from the immediate

value ui4/ui5/ui6/ui7. The lower half of the result is sequentially written into the corresponding byte/half-word/word/double-word elements of vector register vd.

VSRLNI.B.H:
for i in range(8):
VR[vd].B[i] = SRLN(VR[vj].H[i], ui4)
VR[vd].B[i+8] = SRLN(VR[vd].H[i], ui4)

VSRLNLH.W:
for i in range(4):
VR[vd].H[i] = SRLN(VR[vj].W[i], ui5)
VR[vd].H[i+4] = SRLN(VR[vd].W[i], ui5)

VSRLNL.W.D:
for i in range(2):
VR[vd].W[i] = SRLN(VR[vj].D[i], ui6)
VR[vd].W[i+2] = SRLN(VR[vd].D[i], ui6)
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VSRLNILD.Q:

for i in range(1):

VR[vd].D[i] = SRLN(VR[vj].Q[i], ui7)
VR[vd].D[i+1] = SRLN(VR[vd].Q[i], ui7)

The XVRSLNI.{B/H/W/D} instruction concatenates the lower half of vector register xd with the lower half of vector register xj to form a 256-bit vector,

and performs a logical right shift operation, truncating the width to half on each half-word/word/double-word/quad-word element in this vector. The shift amount

is derived from the immediate value ui4/ui5/ui6/ui7. The lower half of the result is sequentially written into the corresponding byte/half-word/word/double-word

elements of vector register xd. The upper half of vector register xd is concatenated to the upper half of vector register xj to form a 256-bit vector, and performs a

logical right shift operation, truncating the width to half on each half-word/word/double-word/quad-word element in this vector. The shift amount is derived from

the immediate value ui4/ui5/ui6/ui7. The upper half of the result is sequentially written into the corresponding byte/half-word/word/double-word elements of

vector register xd.

XVSRLNILB.H:
for i in range(8):

XR[xd].B[i] = SRLN(XR[xj].H[i], ui4)
XR[xd].B[i+8] = SRLN(XR[xd].H[i], ui4)
XR[xd].B[i+16] = SRLN(XR[xj].H[i+8], ui4)
XR[xd].B[i+24] = SRLN(XR[xd]. H[i+8], ui4)

XVSRLNLH.W:
for i in range(4) :

XR[xd].H[i] = SRLN(XR[xj]. W[i], ui5)
XR[xd].H[i+4] = SRLN(XR[xd]. W[i], ui5)
XR[xd].H[i+8] = SRLN(XR[xj]. W[i+4], ui5)
XR[xd].H[i+12] = SRLN(XR[xd]. W[i+4], ui5)

XVSRLNLW.D:
for i in range(2) :

XR[xd].W[i] = SRLN(XR[xj].D[i], ui6)
XR[xd].W[i+2] = SRLN(XR[xd].D[i], ui6)

XR[xd].W[i+4] = SRLN(XR[xj].D[i+2], ui6)
XR[xd].W[i+6] = SRLN(XR[xd].D[i+2], ui6)

XVSRLNI.D.Q:
for i in range(1) :

XR[xd].D[i] = SRLN(XR[xj].Q[i], ui7)
XR[xd].D[i+1] = SRLN(XR[xd].Q[i], ui7)

XR[xd].D[i+2] = SRLN(XR[xj].Q[i+1], ui7)
XR[xd].D[i+3] = SRLN(XR[xd].Q[i+1], ui7)

The VSRANI. {B/H/W/D} instruction concatenates vector register vd and vector register vj to form a 256-bit vector, and performs an arithmetic right shift

operation, truncating the width to half on each half-word/word/double-word/quad-word element in this vector. The shift amount is derived from the immediate

value ui4/ui5/ui6/ui7. The lower half of the result is sequentially written into the corresponding byte/half-word/word/double-word elements of vector register vd.

VSRANI.B.H:

for i in range(8):

VR[vd].B[i] = SRAN(VR[vj].H[i], ui4)
VR[vd].B[i+8] = SRAN(VR[vd].H[i], ui4)

VSRANLH.W:
for i in range(4):

VR[vd].H[i] = SRAN(VR[vj].W[i], ui5)
VR[vd].H[i+4] = SRAN(VR[vd].W[i, ui5)
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VSRANLW.D:
for i in range(2):
VR[vd].W[i] = SRAN(VR[vj].D[i], ui6)
VR[vd].W[i+2] = SRAN(VR[vd].D[i], ui6)

VSRANILD.Q:
for i in range(1):
VR[vd].D[i] = SRAN(VR[vj].Q[i], ui7)
VR[vd].D[i+1] = SRAN(VR[vd].Q[i], ui7)

The XVSRANI.{B/H/W/D} instruction concatenates the lower half of vector register xd with the lower half of vector register xj to form a 256-bit vector,

and performs an arithmetic right shift operation, truncating the width to half on each half-word/word/double-word/quad-word element in this vector. The shift

amount is derived from the immediate value ui4/uiS/ui6/ui7.

The lower half of the result is sequentially written into the corresponding byte/half-

word/word/double-word elements of vector register xd. The upper half of vector register xd is concatenated to the upper half of vector register xj to form a 256-

bit vector, and performs an arithmetic right shift operation, truncating the width to half on each half-word/word/double-word/quad-word element in this vector.

The shift amount is derived from the immediate value ui4/ui5/ui6/ui7. The upper half of the result is sequentially written into the corresponding byte/half-

word/word/double-word elements of vector register xd.

XVSRANLB.H:
for i in range(8):
XR[xd].B[i] = SRAN(XR[xj].H[i], ui4)
XR[xd].B[i+8] = SRAN(XR[xd].H[i], ui4)
XR[xd].B[i+16] = SRAN(XR[xj].H[i+8], ui4)
XR[xd].B[i+24] = SRAN(XR[xd].H[i+8], ui4)

XVSRANLH.W:
for i in range(4) :
XR[xd].H[i] = SRAN(XR[xj].W[i], ui5)
XR[xd].H[i+4] = SRAN(XR[xd].W[i], ui5)
XR[xd].H[i+8] = SRAN(XR[xj].W[it+4], ui5)
XR[xd].H[i+12] = SRAN(XR[xd]. W[i+4], ui5)

XVSRANIL.W.D:
for i in range(2) :
XR[xd].W[i] = SRAN(XR[xj].D[i], ui6)
XR[xd].W[i+2] = SRAN(XR[xd].D[i], ui6)
XR[xd].W[i+4] = SRAN(XR[xj].D[i+2], ui6)
XR[xd].W[i+6] = SRAN(XR[xd].D[i+2], ui6)

XVSRANLD.Q:
for i in range(1) :
XR[xd].D[i] = SRAN(XR[xj].Q[i], ui7)
XR[xd].D[i+1] = SRAN(XR[xd].Q[i], ui7)
XR[xd].D[i+2] = SRAN(XR[xj].Q[i+1], ui7)
XR[xd].D[i+3] = SRAN(XR[xd].Q[i+1], ui7)

1.2.2.8 [X]VSRLRN.{B.H/H.W/W.D}, [X]VSRARN.{B.H/H.W/W.D}

Instruction Format: vstlrn.b.h  vd, vj, vk
vstlrn.h.w  vd, vj, vk
vstlrn.w.d  vd, vj, vk
vsrarn.b.h - vd, vj, vk
vsrarn.h.w  vd, vj, vk

vsrarn.w.d vd, vj, vk

xvsrlm.b.h  xd, xj, xk
xvsrlrm.h.w xd, xj, xk
xvsrlm.w.d xd, xj, xk
xvsrarn.b.h xd, xj, xk
xvsrarn.h.w xd, xj, xk

xvsrarn.w.d xd, xj, xk

The [X]VSRLRN.{B.H/H.W/W.D} instruction performs a logical right shift with rounding on half-word/word/double-word elements of every 128 bits of

vector register vj/xj. The shift amount is derived from the corresponding half-word/word/double-word elements in vector register vk/xk. The lower half of the

result is sequentially written into the byte/half-word/word elements

of the lower half of every 128 bits in vector registers vd/xd. The upper half of every 128 bits
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in vd/xd is set to 0.

VSRLRN.B.H:
for i in range(8):

VR[vd].B[i] = SRLRN(VR[vj].H[i], VR[vk].H[i] % 16)

for i in range(8, 16, 1):
VR[vd].B[i] =0

VSRLRN.H.W:
for i in range(4):

VR[vd].H[i] = SRLRN(VR[vj].W[i], VR[vk].W[i] % 32)

for i in range(4, 8, 1):
VR[vd].H[i]=0

VSRLRN.W.D:
for i in range(2):

VR[vd].W[i] = SRLRN(VR[vj].D[i], VR[vk].D[i] % 64)

for i in range(2, 4, 1):
VR[vd].W[i] =0

XVSRLRN.B.H:
for i in range(8):
VR[vd].B[i] = SRLRN(VR[vj].H[i], VR[vk].H[i] % 16)
VR[vd].B[i+16] = SRLRN(VR[vj].H[i+8], VR[vk].H[i+8] % 16)

for i in range(8, 16, 1):
VR[vd].B[i] =0
VR[vd].B[i+16]=0

XVSRLRN.H.W:
for i in range(4):
VR[vd].H[i] = SRLRN(VR[vj].W[i], VR[vk].WT[i] % 32)
VR[vd].H[i+8] = SRLRN(VR[vj].W[i+4], VR[vK].W[i+4] % 32)

for i in range(4, 8, 1):
VR[vd].H[i] =0
VR[vd].H[i+8] =0

XVSRLRN.W.D:
for i in range(2):
VR[vd].W[i] = SRLRN(VR[vj].D[i], VR[vk].D[i] % 64)
VR[vd].W[i+4] = SRLRN(VR[vj].D[i+2], VR[vk].D[i+2] % 64)

for i in range(2, 4, 1):
VR[vd].W[i] =0
VR[vd].W[it4] =0

The [X]JVSRARN.{B.H/H.W/W.D} instruction performs an arithmetic right shift with rounding on half-word/word/double-word elements of every 128
bits of vector register vj/xj. The shift amount is derived from the corresponding half-word/word/double-word elements in vector register vk/xk. The lower half of
the result is sequentially written into the byte/half-word/word elements of the lower half of every 128 bits in vector registers vd/xd. The upper half of every 128
bits in vd/xd is set to 0.

VSRARN.B.H:
for i in range(8):
VR[vd].B[i] = SRARN(VR[vj].H[i], VR[vk].H[i] % 16)
for i in range(8, 16, 1):
VR[vd].B[i] =0
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VSRARN.H.W:
for i in range(4):

VR[vd].H[i] = SRARN(VR[vj].WIi], VR[vk].W[i] % 32)

for i in range(4, 8, 1):
VR[vd].H[i]=0

VSRARN.W.D:
for i in range(2):

VR[vd].W[i] = SRARN(VR[vj].D[i], VR[vk].D[i] % 64)

for i in range(2, 4, 1):
VR[vd].W[i] =0

XVSRARN.B.H:
for i in range(8):
VR[vd].B[i] = SRARN(VR[vj].H[i], VR[vk].H[i] % 16)
VR[vd].B[i+16] = SRARN(VR[vj].H[i+8], VR[vK].H[i+8] % 16)

for i in range(8, 16, 1):
VR[vd].B[i]=0
VR[vd].B[i+16] =0

XVSRARN.H.W:
for i in range(4):
VR[vd].H[i] = SRARN(VR[vj].W[i], VR[vk].W[i] % 32)
VR[vd].H[i+8] = SRARN(VR[vj].W[i+4], VR[vk].W[i+4] % 32)

for i in range(4, 8, 1):
VR[vd].H[i]=0
VR[vd].H[i+8] =0

XVSRARN.W.D:
for i in range(2):
VR[vd].W[i] = SRARN(VR[vj].D[i], VR[vk].D[i] % 64)
VR[vd].W[i+4] = SRARN(VR[vj].D[i+2], VR[vk].D[i+2] % 64)

for i in range(2, 4, 1):
VR[vd].W[i] =0
VR[vd].W[i+4] =0

1.2.2.9 [X]VSRLRNL {B.H/H.W/W.D/D.Q}, [X]VSRARNL{B.H/H.W/W.D/D.Q}

Instruction Format: vstlrni.b.h  vd, vj, ui4 xvsrlrni.b.h  xd, xj, ui4
vstlrni.h.w  vd, vj, uis xvsrlmi.h.w  xd, xj, ui5
vstlrni.w.d vd, vj, ui6 xvsrlri.w.d  xd, xj, ui6
vsrlrni.d.q  vd, vj, ui7 xvsrlrni.d.q  xd, xj, ui7
vsrarni.b.h  vd, vj, ui4 xvsrarni.b.h  xd, xj, ui4
vsrarni.h.w vd, vj, ui5 xvsrarni.h.w  xd, xj, ui5
vsrarni.w.d vd, vj, ui6 xvsrarni.w.d  xd, xj, ui6
vsrarni.d.q vd, vj, ui7 xvsrarni.d.q  xd, xj, ui7

The VSRLRNI. {B/H/W/D} instruction concatenates vector register vd and vector register vj to form a 256-bit vector, and performs a logical right shift
with rounding on each half-word/word/double-word/quad element in this vector. The shift amount is derived from an immediate value ui4/ui5/ui6/ui7. The lower

half of the result is sequentially written into the corresponding byte/half-word/word/double-word elements of vector register vd.

VSRLRNI.B.H:
for i in range(8):
VR[vd].B[i] = SRLRN(VR[vj].H[i], ui4)
VR[vd].B[i+8] = SRLRN(VR[vd].H[i], ui4)
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VSRLRNLH.W:
for i in range(4) :
VR[vd].H[i] = SRLRN(VR[vj].W[i], ui5)
VR[vd].H[i+4] = SRLRN(VR[vd].W[i], ui5)

VSRLRNL.W.D:
for i in range(2):
VR[vd].W[i] = SRLRN(VR[vj].D[i], ui6)
VR[vd].W[i+2] = SRLRN(VR[vd].D[i], ui6)

VSRLRNLD.Q:
for i in range(1):
VR[vd].D[i] = SRLRN(VR[vj].Q[i], ui7)
VR[vd].D[i+1] = SRLRN(VR[vd].Q[i], ui7)

The XVSRLRNI. {B/H/W/D} instruction concatenates the lower half of vector register xd with the lower half of vector register xj to form a 256-bit vector,
and performs a logical right shift with rounding on each half-word/word/double-word/quad-word element in this vector. The shift amount is derived from an
immediate value ui4/ui5/ui6/ui7. The lower half of the result is sequentially written into the corresponding byte/half-word/word/double-word elements of the
lower half of vector register xd. The upper half of vector register xd is concatenated with the upper half of vector register xj to form a 256-bit vector, and
performs a logical right shift operation with rounding on each half-word/word/double-word/quad-word element in this vector. The shift amount is derived from
an immediate value ui4/ui5/ui6/ui7. The upper half of the result is sequentially written to the byte/half-word/word/double-word elements corresponding to the

upper half of vector register xd.

XVSRLRNI.B.H:
for i in range(8):
XR[xd].B[i] = SRLRN(XR[x]].H[i], ui4)

[
XR[xd].B[i+8] = SRLRN(XR[xd].H[i], ui4)
[
[

XR[xd].B[i+16] = SRLRN(XR[xj].H[i+8], ui4)
XR[xd].B[i+24] = SRLRN(XR[xd].H[i+8], ui4)

XVSRLRNLH.W:
for i in range(4) :
XR[xd].H[i] = SRLRN(XR[xj].W[i], ui5)
XR[xd].H[i+4] = SRLRN(XR[xd].W[i], ui5)
XR[xd].H[i+8] = SRLRN(XR[xj]. W[i+4], ui5)
XR[xd].H[i+12] = SRLRN(XR[xd].W[i+4], ui5)

XVSRLRNIL.W.D:
for i in range(2):
XR[xd].W[i] = SRLRN(XR[xj].D[i], ui6)
XR[xd].W[i+2] = SRLRN(XR[xd].D[i], ui6)
XR[xd].W[i+4] = SRLRN(XR[xj].D[i+2], ui6)
XR[xd].W[i+6] = SRLRN(XR[xd].D[i+2], ui6)

XVSRLRNLD.Q:
foriin range(1) :
XR[xd].D[i] = SRLRN(XR[xj].Q[i], ui7)
XR[xd].D[i+1] = SRLRN(XR[xd].Q[i], ui7)
XR[xd].D[i+2] = SRLRN(XR[x]].Q[i+1], ui7)
XR[xd].D[i+3] = SRLRN(XR[xd].Q[i+1], ui7)

The VSRARNI.{B/H/W/D} instruction concatenates vector register vd and vector register vj to form a 256-bit vector, and performs an arithmetic right
shift with rounding on each half-word/word/double-word/quad-word element in this vector. The shift amount is derived from an immediate value ui4/ui5/ui6/ui7.

The lower half of the result is sequentially written into the corresponding byte/half-word/word/double-word elements of vector register vd.
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VSRARNI.B.H:
for i in range(8):
VR[vd].B[i] = SRARN(VR[vj].H[i], ui4)
VR[vd].B[i+8] = SRARN(VR[vd].H[i], ui4)

VSRARNLH.W:
for i in range(4):
VR[vd].H[i] = SRARN(VR[vj].W[i], ui5)
VR[vd].H[i+4] = SRARN(VR[vd].W[i], ui5)

VSRARNILW.D:
for i in range(2):
VR[vd].W[i] = SRARN(VR[vj].D[i], ui6)
VR[vd].W[i+2] = SRARN(VR[vd].D[i], ui6)

VSRARNI.D.Q:
for i in range(1):
VR[vd].D[i] = SRARN(VR[vj].Q[i], ui7)
VR[vd].D[i+1] = SRARN(VR[vd].Q[i], ui7)

The XVSRARNI. {B/H/W/D} instruction concatenates the lower half of vector register xd with the lower half of vector register xj to form a 256-bit vector,
and performs an arithmetic right shift with rounding on each half-word/word/double-word/quad-word element in this vector. The shift amount is derived from an
immediate value ui4/ui5/ui6/ui7. The lower half of the result is sequentially written into the corresponding byte/half-word/word/double-word elements of the
lower half of vector register xd. The upper half of vector register xd is concatenated with the upper half of vector register xj to form a 256-bit vector, and
performs an arithmetic right shift operation with rounding on each half-word/word/double-word/quad-word element in this vector. The shift amount is derived

from an immediate value ui4/ui5/ui6/ui7. The upper half of the result is sequentially written to the byte/half-word/word/double-word elements corresponding to

the upper half of vector register xd.

XVSRARNIL.B.H:
for i in range(8):
XR[xd].B[i] = SRARN(XR[xj].H[i], ui4)
XR[xd].B[i1+8] = SRARN(XR[xd].H[i], ui4)
XR[xd].B[i+16] = SRARN(XR[xj].H[i+8], ui4)
XR[xd].B[it24] = SRARN(XR[xd].H[i+8], ui4)

XVSRARNILH.W:
for i in range(4) :
XR[xd].H[i] = SRARN(XR[xj].W[i], ui5)
XR[xd].H[i+4] = SRARN(XR[xd].W[i], ui5)
XR[xd].H[i+8] = SRARN(XR[xj]. W[i+4], ui5)
XR[xd].H[i+12] = SRARN(XR[xd].W[i+4], ui5)

XVSRARNILW.D:
for i in range(2) :
XR[xd].W[i] = SRARN(XR[xj].D[i], ui6)
XR[xd].W[i+2] = SRARN(XR[xd].D[i], ui6)
XR[xd].W[i+4] = SRARN(XR[x]j].D[i+2], ui6)
XR[xd].W[i+6] = SRARN(XR[xd].D[i+2], ui6)

XVSRARNILD.Q:
for i in range(1) :
XR[xd].D[i] = SRARN(XR[xj].Q[i], ui7)
XR[xd].D[i+1] = SRARN(XR[xd].Q[i], ui7)
XR[xd].D[i+2] = SRARN(XR[xj].Q[i+1], ui7)
XR[xd].D[i+3] = SRARN(XR[xd].Q[i+1], ui7)

1.2.2.10 [X]VSSRLN.{B.H/H.W/W.D}, [X]VSSRAN.{B.H/H.W/W.D},
[X]VSSRLN.{BU.H/HU.W/WU.D}, [X]VSSRAN.{BU.H/HU.W/WU.D}
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Instruction Format: vssrln.b.h  vd, vj, vk xvssrln.b.h  xd, xj, xk
vssrinh.w  vd, vj, vk xvssrlnh.w  xd, xj, xk
vssrin.w.d  vd, vj, vk xvssrlnw.d  xd, xj, xk
vssran.b.h  vd, vj, vk xvssran.b.h  xd, xj, xk
vssran.h.w  vd, vj, vk xvssran.h.w  xd, xj, xk
vssran.w.d  vd, vj, vk xvssran.w.d  xd, xj, xk
vssrin.bu.h vd, vj, vk xvssrln.buh  xd, xj, xk
vsstrln.hu.w vd, vj, vk xvsstln.hu.w  xd, xj, xk

The [X]JVSSRLN.{B.H/H.W/W.D} instruction performs a logical right shift with signed saturation arithmetic and half the width on each half-
word/word/double-word element in every 128 bits of vector register vj/xj. The shift amount is derived from the corresponding half-word/word/double-word
elements’ value in vector register vk/xk. The lower half of the result is sequentially written into the byte/half-word/word elements of the lower half of each 128

bits in vector registers vd/xd. The upper half of each 128 bits in vd/xd is set to 0.

VSSRLN.B.H:
for i in range(8):
VR[vd].B[i] = SSRLNS(VR[vj].H[i], VR[vk].H[i] % 16)
for i in range(8, 16, 1):
VR[vd].B[i] =0

VSSRLN.H.W:
for i in range(4):
VR[vd].H[i] = SSRLNS(VR[vj].W[i], VR[vk].W[i] % 32)
for i in range(4, 8, 1):
VR[vd].H[i]=0

VSSRLN.W.D:
for i in range(2):
VR[vd].W[i] = SSRLNS(VR[vj].D[i], VR[vk].D[i] % 64)
for i in range(2, 4, 1):
VR[vd].W[i] =0

XVSSRLN.B.H:
for i in range(8):
VR[vd].B[i] = SSRLNS(VR[vj].H[i], VR[vk].H[i] % 16)
VR[vd].B[i+16] = SSRLNS(VR[vj].H[i+8], VR[vk].H[i+8] % 16)
for i in range(8, 16, 1):
VR[vd].B[i] =0
VR[vd].B[i+16] =0

XVSSRLN.H.W:
for i in range(4):
VR[vd].H[i] = SSRLNS(VR[vj].W[i], VR[vk].W[i] % 32)
VR[vd].H[i+8] = SSRLNS(VR[vj].W[i+4], VR[vk].W[i+4] % 32)
for i in range(4, 8, 1):
VR[vd].H[i]=0
VR[vd].H[i+8] =0

XVSSRLN.W.D:
for i in range(2):
VR[vd].W[i] = SSRLNS(VR[vj].D[i], VR[vk].D[i] % 64)
VR[vd].W[i+4] = SSRLNS(VR[vj].D[i+2], VR[vk].D[i+2] % 64)
foriin range(2, 4, 1):
VR[vd].W[i] =0
VR[vd].W[it4] =0

The [X]VSSRAN.{B.H/H.-W/W.D} instruction performs an arithmetic right shift with signed saturation arithmetic and half the width on each half-

word/word/double-word elements in every 128 bits of vector register vj/xj. The shift amount is derived from the corresponding half-word/word/double-word
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elements’ value in vector register vk/xk. The lower half of the result is sequentially written into the byte/half-word/word elements of the lower half of each 128

bits in vector registers vd/xd. The upper half of each 128 bits in vd/xd is set to 0.

VSSRAN.B.H:
for i in range(8):
VR[vd].B[i] = SSRANS(VR[vj].H[i], VR[vk].H[i] % 16)
for i in range(8, 16, 1):
VR[vd].B[i] =0

VSSRAN.H.W:
for i in range(4):
VR[vd].H[i] = SSRANS(VR[vj].W[i], VR[vk].W[i] % 32)
for i in range(4, 8, 1):
VR[vd].H[i]=0

VSSRAN.W.D:
for i in range(2):
VR[vd].W[i] = SSRANS(VR[vj].D[i], VR[vK].D[i] % 64)
for i in range(2, 4, 1):
VR[vd].W[i] =0

XVSSRAN.B.H:
for i in range(8):
VR[vd].B[i] = SSRANS(VR[vj].H[i], VR[vk].H[i] % 16)
VR[vd].B[i+16] = SSRANS(VR[vj].H[i+8], VR[vk].H[i+8] % 16)
for i in range(8, 16, 1):
VR[vd].B[i] =0
VR[vd].B[i+16] =0

XVSSRAN.H.W:
for i in range(4):
VR[vd].H[i] = SSRANS(VR[vj].W[i], VR[vK].W[i] % 32)
VR[vd].H[i+8] = SSRANS(VR[vj].W[i+4], VR[vk].W[i+4] % 32)
for i in range(4, 8, 1):
VR[vd].H[i]=0
VR[vd].H[i+8] =0

XVSSRAN.W.D:
for i in range(2):
VR[vd].W[i] = SSRANS(VR[vj].D[i], VR[vk].D[i] % 64)
VR[vd].W[i+4] = SSRANS(VR[vj].D[i+2], VR[vk].D[i+2] % 64)
for i in range(2, 4, 1):
VR[vd].W[i]=0
VR[vd].W[i+4] =0

The [X]VSSRLN.{BU.H/HU.W/WU.D} instruction performs a logical right shift with unsigned saturation arithmetic and half the width on each half-
word/word/double-word elements in every 128 bits of vector register vj/xj. The shift amount is derived from the corresponding half-word/word/double-word
elements’ value in vector register vk/xk. The lower half of the result is sequentially written into the byte/half-word/word elements of the lower half of each 128

bits in vector registers vd/xd. The upper half of each 128 bits in vd/xd is set to 0.

VSSRLN.BU.H:
for i in range(8):
VR[vd].B[i] = SSRLNU(VR[vj].H[i], VR[vk].H[i] % 16)
for i in range(8, 16, 1):
VR[vd].B[i] =0
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VSSRLN.HU.W:
for i in range(4):
VR[vd].H[i] = SSRLNU(VR[vj].W[i], VR[vk].W[i] % 32)
for i in range(4, 8, 1):
VR[vd].H[i]=0

VSSRLN.WU.D:
for i in range(2):
VR[vd].W[i] = SSRLNU(VR[vj].D[i], VR[vk].D[i] % 64)
for i in range(2, 4, 1):
VR[vd].W[i] =0

XVSSRLN.BU.H:
for i in range(8):
VR[vd].B[i] = SSRLNU(VR[vj].H[i], VR[vk].H[i] % 16)
VR[vd].B[i+16] = SSRLNU(VR[vj].H[i+8], VR[vk].H[i+8] % 16)
for i in range(8, 16, 1):
VR[vd].B[i] =0
VR[vd].B[i+16]=0

XVSSRLN.HU.W:
for i in range(4):
VR[vd].H[i] = SSRLNU(VR[vj].W[i], VR[vk].W[i]%32)
VR[vd].H[i+8] = SSRLNU(VR[vj].W[i+4], VR[vk]. W[i+4]%32)
for i in range(4, 8, 1):
VR[vd].H[i]=0
VR[vd].H[i+8] =0

XVSSRLN.WU.D:
for i in range(2):
VR[vd].W[i] = SSRLNU(VR[vj].D[i], VR[vk].D[i]%64)
VR[vd].W[i+4] = SSRLNU(VR[vj].D[i+2], VR[vk].D[i+2]%64)
for i in range(2, 4, 1):
VR[vd].W[i] =0
VR[vd].W[i+4]=0

The [X]VSSRAN.{BU.H/HU.W/WU.D} instruction performs an arithmetic right shift with unsigned saturation arithmetic and half the width on each half-
word/word/double-word elements in every 128 bits of vector register vj/xj. The shift amount is derived from the corresponding half-word/word/double-word
elements’ value in vector register vk/xk. The lower half of the result is sequentially written into the byte/half-word/word elements of the lower half of each 128

bits in vector registers vd/xd. The upper half of each 128 bits in vd/xd is set to 0.

VSSRAN.BU.H:
for i in range(8):
VR[vd].B[i] = SSRANU(VR[vj].H[i], VR[vk].H[i] % 16)
for i in range(8, 16, 1):
VR[vd].B[i] =0

VSSRAN.HU.W:
for i in range(4):
VR[vd].H[i] = SSRANU(VR[vj].W[i], VR[vk].W[i] % 32)
for i in range(4, 8, 1):
VR[vd].H[i]=0

VSSRAN.WU.D:
for i in range(2):
VR[vd].W[i] = SSRANU(VR[vj].D[i], VR[vk].D[i] % 64)
foriin range(2, 4, 1):
VR[vd].W[i] =0
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XVSSRAN.BU.H:
for i in range(8):
VR[vd].B[i] = SSRANU(VR[vj].H[i], VR[vk].H[i] % 16)
VR[vd].B[i+16] = SSRANU(VR[vj].H[i+8], VR[vk].H[i+8] % 16)
for i in range(8, 16, 1):
VR[vd].B[i] =0
VR[vd].B[i+16]=0

XVSSRAN.HU.W:
for i in range(4):
VR[vd].H[i] = SSRANU(VR[vj].W[i], VR[vk].W[i] % 32)
VR[vd].H[i+8] = SSRANU(VR[vj].W[i+4], VR[vk]. W[i+4] % 32)
for i in range(4, 8, 1):
VR[vd].H[i]=0
VR[vd].H[i+8] =0

XVSSRAN.WU.D:
for i in range(2):
VR[vd].W[i] = SSRANU(VR[vj].D[i], VR[vk].D[i] % 64)
VR[vd].W[i+4] = SSRANU(VR[vj].D[i+2], VR[vk].D[i+2] % 64)
for i in range(2, 4, 1):
VR[vd].W[i] =0
VR[vd].W[i+4] =0

1.2.2.11 [X]VSSRLNL{B.H/H.W/W.D/D.Q}, [X]VSSRANIL{B.H/H.W/W.D/D.Q},
[X]VSSRLNL{BU.H/HU.W/WU.D/DU.Q}, [X]VSSRANL{BU.H/HU.W/WU.D/DU.Q}

Instruction Format:  vssrlni.b.h  vd, vj, ui4 xvssrini.b.h xd, xj, ui4
vssrlnih.w  vd, vj, ui5 xvssrlnih.w  xd, xj, ui5
vssrlni.w.d  vd, vj, ui6 xvssrlni.w.d  xd, xj, ui6
vssrlni.d.q  vd, vj, ui7 xvssrlni.d.q xd, xj, ui7
vssrani.b.h  vd, vj, ui4 xvssrani.b.h  xd, xj, ui4
vssrani.h.w  vd, vj, ui5 xvssrani.h.w  xd, xj, ui5
vssraniw.d  vd, vj, ui6 xvssrani.w.d  xd, xj, ui6
vssrani.d.q  vd, vj, ui7 xvssrani.d.q  xd, xj, ui7
vssrlni.buh  vd, vj, uid xvssrlni.buh  xd, xj, uid
vsstlni.hu.w  vd, vj, uis xvsstlni.huw  xd, xj, ui5
vssrlni.wu.d  vd, vj, ui6 xvssrlni.wu.d  xd, xj, ui6
vssrlni.du.q  vd, vj, ui7 xvssrlni.du.q  xd, xj, ui7
vssrani.bu.h  vd, vj, ui4 xvssrani.bu.h - xd, xj, ui4
vssrani.hu.w  vd, vj, ui5 xvssrani.hu.w  xd, xj, ui5
vssrani.wu.d vd, vj, ui6 xvssrani.wu.d  xd, xj, ui6
vssrani.du.q vd, vj, ui7 xvssrani.du.q  xd, xj, ui7

The VSSRLNI.{B.H/H.W/W.D/D.Q} instruction concatenates vector register vd and vector register vj to form a 256-bit vector, and performs a logical
right shift with signed saturation arithmetic and half the width on each half-word/word/double-word/quad element within this vector. The shift amount is derived
from an immediate value ui4/ui5/ui6/ui7. The lower half of the result is sequentially written into the corresponding byte/half-word/word/double-word elements of

vector register vd.

VSSRLNIL.B.H:
for i in range(8):
VR[vd].B[i] = SSRLNS(VR[vj].H[i], ui4)
VR[vd].B[i+8] = SSRLNS(VR[vd].H[i], ui4)
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VSSRLNLH.W:
for i in range(4):
VR[vd].H[i] = SSRLNS(VR[vj].W[i], ui5)
VR[vd].H[i+4] = SSRLNS(VR[vd].W[i], ui5)

VSSRLNIL.W.D:
for i in range(2):
VR[vd].W[i] = SSRLNS(VR[vj].D[i], ui6)
VR[vd].W[i+2] = SSRLNS(VR[vd].D[i], ui6)

VSSRLNLD.Q:
for i in range(1) :
VR[vd].D[i] = SSRLNS(VR[vj].Q[i], ui7)
VR[vd].D[i+1] = SSRLNS(VR[vd].Q[i], ui7)

The XVSSRLNI.{B.H/H.W/W.D/D.Q} instruction concatenates the lower half of vector register xd with the lower half of vector register xj to form a 256~
bit vector, and performs a logical right shift with signed saturation arithmetic and half the width on each half-word/word/double-word/quad-word element in this
vector. The shift amount is derived from an immediate value ui4/ui5/ui6/ui7. The lower half of the result is sequentially written into the corresponding byte/half-
word/word/double-word elements of the lower half of vector register xd. The upper half of vector register xd is concatenated with the upper half of vector register
xj to form a 256-bit vector, and performs a logical right shift with signed saturation arithmetic and half the width on each half-word/word/double-word/quad-
word element in this vector. The shift amount is derived from an immediate value ui4/ui5/ui6/ui7. The upper half of the result is sequentially written to the

byte/half-word/word/double-word elements corresponding to the upper half of vector register xd.

XVSSRLNLB.H:
for i in range(8):
XR[xd].B[i] = SSRLNS(XR[xj].H[i], ui4)
XR[xd].B[i+8] = SSRLNS(XR[xd].H[i], ui4)
XR[xd].B[i+16] = SSRLNS(XR[xj].H[i+8], ui4)
XR[xd].B[i1+24] = SSRLNS(XR[xd].H[i+8], ui4)

XVSSRLNLH.W:
for i in range(4):
XR[xd].H[i] = SSRLNS(XR[xj].W[i], ui5)
XR[xd].H[i+4] = SSRLNS(XR[xd].W[i], ui5)
XR[xd].H[i+8] = SSRLNS(XR[xj].W[i+4], ui5)
XR[xd].H[i+12] = SSRLNS(XR[xd].W[i+4], ui5)

XVSSRLNIL.W.D:
for i in range(2) :
XR[xd].W[i] = SSRLNS(XR[x]].D[i], ui6)
XR[xd].W[i+2] = SSRLNS(XR[xd].D[i], ui6)
XR[xd].W[i+4] = SSRLNS(XR[x]j].D[i+2], ui6)
XR[xd].W[i+6] = SSRLNS(XR[xd].D[i+2], ui6)

XVSSRLNI.D.Q:
foriin range(1) :
XR[xd].D[i] = SSRLNS(XR[x]].Q[i], ui7)
XR[xd].D[i+1] = SSRLNS(XR[xd].Q[i], ui7)
XR[xd].D[i+2] = SSRLNS(XR[xj].Q[i+1], ui7)
XR[xd].D[i+3] = SSRLNS(XR[xd].Q[i+1], ui7)

The VSSRANI.{B.H/H.W/W.D/D.Q} instruction concatenates vector register vd and vector register vj to form a 256-bit vector, and performs an
arithmetic right shift with signed saturation arithmetic and half the width on each half-word/word/double-word/quad element within this vector. The shift amount
is derived from an immediate value ui4/ui5/ui6/ui7. The lower half of the result is sequentially written into the corresponding byte/half-word/word/double-word

elements of vector register vd.
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VSSRANI.B.H:
for i in range(8):
VR[vd].B[i] = SSRANS(VR[vj].H[i], ui4)
VR[vd].B[i+8] = SSRANS(VR[vd].H[i], ui4)

VSSRANLH.W:
for i in range(4):
VR[vd].H[i] = SSRANS(VR[vj].W[i], ui5)
VR[vd].H[i+4] = SSRANS(VR[vd].WT[i], ui5)

VSSRANIL.W.D:
for i in range(2):
VR[vd].W[i] = SSRANS(VR[vj].D[i], ui6)
VR[vd].W[i+2] = SSRANS(VR[vd].D[i], ui6)

VSSRANLD.Q:
for i in range(1):
VR[vd].D[i] = SSRANS(VR[vj].Q[i], ui7)
VR[vd].D[i+1] = SSRANS(VR[vd].Q[i], ui7)

The XVSSRANI. {B.H/H.W/W.D/D.Q} instruction concatenates the lower half of vector register xd with the lower half of vector register xj to form a 256-
bit vector, and performs an arithmetic right shift with signed saturation arithmetic and half the width on each half-word/word/double-word/quad-word element in
this vector. The shift amount is derived from an immediate value ui4/ui5/ui6/ui7. The lower half of the result is sequentially written into the corresponding
byte/half-word/word/double-word elements of the lower half of vector register xd. The upper half of vector register xd is concatenated with the upper half of
vector register xj to form a 256-bit vector, and performs an arithmetic right shift with signed saturation arithmetic and half the width on each half-
word/word/double-word/quad-word element in this vector. The shift amount is derived from an immediate value ui4/ui5/ui6/ui7. The upper half of the result is

sequentially written to the byte/half-word/word/double-word elements corresponding to the upper half of vector register xd.

XVSSRANIL.B.H:
for i in range(8):
XR[xd].B[i] = SSRANS(XR[xj].H[i], ui4)
XR[xd].B[i+8] = SSRANS(XR[xd].H[i], ui4)
XR[xd].B[i+16] = SSRANS(XR[x]].H[i+8], ui4)
XR[xd].B[it24] = SSRANS(XR[xd].H[i+8], ui4)

XVSSRANLH.W:
for i in range(4) :
XR[xd].H[i] = SSRANS(XR[x]j].W[i], ui5)
XR[xd].H[i+4] = SSRANS(XR[xd].WT[i], ui5)
XR[xd].H[i+8] = SSRANS(XR[xj].W[i+4], ui5)
XR[xd].H[i+12] = SSRANS(XR[xd].W[i+4], ui5)

XVSSRANL.W.D:
for i in range(2):
XR[xd].W[i] = SSRANS(XR[xj].D[i], ui6)
XR[xd].W[i+2] = SSRANS(XR[xd].D[i], ui6)
XR[xd].W[i+4] = SSRANS(XR[x]].D[i+2], ui6)
XR[xd].W[i+6] = SSRANS(XR[xd].D[i+2], ui6)

XVSSRANIL.D.Q:
for i in range(1) :
XR[xd].D[i] = SSRANS(XR[x]].Q[i], ui7)
XR[xd].D[i+1] = SSRANS(XR[xd].Q[i], ui7)
XR[xd].D[i+2] = SSRANS(XR[xj].Q[i+1], ui7)
XR[xd].D[i+3] = SSRANS(XR[xd].Q[i+1], ui7)

The VSSRLNI.{BU.H/HU.W/WU.D/DU.Q} instruction concatenates vector register vd and vector register vj to form a 256-bit vector, and performs a

logical right shift with unsigned saturation arithmetic and half the width on each half-word/word/double-word/quad element within this vector. The shift amount
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is derived from an immediate value ui4/ui5/ui6/ui7. The lower half of the result is sequentially written into the corresponding byte/half-word/word/double-word

elements of vector register vd.

VSSRLNI.BU.H:
for i in range(8):
VR[vd].B[i] = SSRLNU(VR[vj].H[i], ui4)
VR[vd].B[i+8] = SSRLNU(VR[vd].H[i], ui4)

VSSRLNLHU.W:
for i in range(4):
VR[vd].H[i] = SSRLNU(VR[vj].W[i], ui5)
VR[vd].H[i+4] = SSRLNU(VR[vd].W[i], ui5)

VSSRLNL.WU.D:
for i in range(2):
VR[vd].W[i] = SSRLNU(VR[vj].D[i], ui6)
VR[vd].W[i+2] = SSRLNU(VR[vd].D[i], ui6)

VSSRLNI.DU.Q:
for i in range(1):
VR[vd].D[i] = SSRLNU(VR[vj].Q[i], ui7)
VR[vd].D[i+1] = SSRLNU(VR[vd].Q[i], ui7)

The XVSSRLNI. {BU.H/HU.W/WU.D/DU.Q} instruction concatenates the lower half of vector register xd with the lower half of vector register xj to form
a 256-bit vector, and performs a logical right shift with unsigned saturation arithmetic and half the width on each half-word/word/double-word/quad-word
element in this vector. The shift amount is derived from an immediate value ui4/ui5/ui6/ui7. The lower half of the result is sequentially written into the
corresponding byte/half-word/word/double-word elements of the lower half of vector register xd. The upper half of vector register xd is concatenated with the
upper half of vector register xj to form a 256-bit vector, and performs a logical right shift with unsigned saturation arithmetic and half the width on each half-
word/word/double-word/quad-word element in this vector. The shift amount is derived from an immediate value ui4/ui5/ui6/ui7. The upper half of the result is

sequentially written to the byte/half-word/word/double-word elements corresponding to the upper half of vector register xd.

XVSSRLNI.BU.H:
for i in range(8):
XR[xd].B[i] = SSRLNU(XR[x]].H[i], ui4)
XR[xd].B[i+8] = SSRLNU(XR[xd].H[i], ui4)
XR[xd].B[i+16] = SSRLNU(XR[xj].H[i+8], ui4)
XR[xd].B[i+24] = SSRLNU(XR[xd].H[i+8], ui4)

XVSSRLNLHU.W:
for i in range(4) :
XR[xd].H[i] = SSRLNU(XR[xj].W[i], ui5)
XR[xd].H[i+4] = SSRLNU(XR[xd].W[i], ui5)
XR[xd].H[i+8] = SSRLNU(XR[xj]. W[i+4], ui5)
XR[xd].H[i+12] = SSRLNU(XR[xd].W[i+4], ui5)

XVSSRLNIL.WU.D:
for i in range(2) :
XR[xd].W[i] = SSRLNU(XR[xj].D[i], ui6)
XR[xd].W[i+2] = SSRLNU(XR[xd].D[i], ui6)
XR[xd].W[i+4] = SSRLNU(XR[xj].D[i+2], ui6)
XR[xd].W[i+6] = SSRLNU(XR[xd].D[i+2], ui6)

XVSSRLNIL.DU.Q:
for i in range(1) :
XR[xd].D[i] = SSRLNU(XR[xj].Q[i], ui7)
XR[xd].D[i+1] = SSRLNU(XR[xd].Q[i], ui7)
XR[xd].D[i+2] = SSRLNU(XR[x]].Q[i+1], ui7)
XR[xd].D[i+3] = SSRLNU(XR[xd].Q[i+1], ui7)
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The VSSRANI. {BU.H/HU.W/WU.D/DU.Q} instruction concatenates vector register vd and vector register vj to form a 256-bit vector, and performs an
arithmetic right shift with unsigned saturation arithmetic and half the width on each half-word/word/double-word/quad element within this vector. The shift
amount is derived from an immediate value ui4/ui5/ui6/ui7. The lower half of the result is sequentially written into the corresponding byte/half-

word/word/double-word elements of vector register vd.

VSSRANI.BU.H:
for i in range(8):
VR[vd].B[i] = SSRANU(VR[vj].H[i], ui4)
VR[vd].B[i+8] = SSRANU(VR[vd].H[i], ui4)

VSSRANLHU.W:
for i in range(4):
VR[vd].H[i] = SSRANU(VR[vj].W[i], ui5)
VR[vd].H[i+4] = SSRANU(VR[vd].W[i], ui5)

VSSRANL.WU.D:
for i in range(2):
VR[vd].W[i] = SSRANU(VR[vj].D[i], ui6)
VR[vd].W[i+2] = SSRANU(VR[vd].D[i], ui6)

VSSRANIL.DU.Q:
for i in range(1):
VR[vd].D[i] = SSRANU(VR[vj].Q[i], ui7)
VR[vd].D[i+1] = SSRANU(VR[vd].Q[i], ui7)

The XVSSRANI. {BU.H/HU.W/WU.D/DU.Q} instruction concatenates the lower half of vector register xd with the lower half of vector register xj to
form a 256-bit vector, and performs an arithmetic right shift with unsigned saturation arithmetic and half the width on each half-word/word/double-word/quad-
word element in this vector. The shift amount is derived from an immediate value ui4/ui5/ui6/ui7. The lower half of the result is sequentially written into the
corresponding byte/half-word/word/double-word elements of the lower half of vector register xd. The upper half of vector register xd is concatenated with the
upper half of vector register xj to form a 256-bit vector, and performs an arithmetic right shift with unsigned saturation arithmetic and half the width on each half-
word/word/double-word/quad-word element in this vector. The shift amount is derived from an immediate value ui4/ui5/ui6/ui7. The upper half of the result is

sequentially written to the byte/half-word/word/double-word elements corresponding to the upper half of vector register xd.

XVSSRANI.BU.H:
for i in range(8):
XR[xd].B[i] = SSRANU(XR[x]].H[i], ui4)
XR[xd].B[i+8] = SSRANU(XR[xd].H[i], ui4)
XR[xd].B[i+16] = SSRANU(XR[xj].H[i+8], ui4)
XR[xd].B[it24] = SSRANU(XR[xd].H[i+8], ui4)

XVSSRANL.HU.W:
for i in range(4) :
XR[xd].H[i] = SSRANU(XR[xj].W[i], ui5)
XR[xd].H[i+4] = SSRANU(XR[xd].W[i], ui5)
XR[xd].H[i+8] = SSRANU(XR[xj].W[it+4], ui5)
XR[xd].H[i+12] = SSRANU(XR[xd].W[i+4], ui5)

XVSSRANL.WU.D:
for i in range(2) :
XR[xd].W[i] = SSRANU(XR[x]].D[i], ui6)
XR[xd].W[i+2] = SSRANU(XR[xd].D[i], ui6)
XR[xd].W[i+4] = SSRANU(XR[xj].D[i+2], ui6)
XR[xd].W[i+6] = SSRANU(XR[xd].D[i+2], ui6)
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XVSSRANLDU.Q:
for i in range(1) :
XR[xd].D[i] = SSRANU(XR[xj].Q[i], ui7)
XR[xd].D[i+1] = SSRANU(XR[xd].Q[i], ui7)
XR[xd].D[i+2] = SSRANU(XR[Xj].Q[i+1], ui7)
XR[xd].D[i+3] = SSRANU(XR[xd].Q[i+1], ui7)

1.2.2.12 [X]VSSRLRN.{B.H/H.W/W.D}, [X]VSSRARN.{B.H/H.W/W.D},
[X]VSSRLRN.{BU.H/HU.W/WU.D}, [X]VSSRARN.{BU.H/HU.W/WU.D}

Instruction Format: vssrlrn.b.h vd, vj, vk xvssrirn.b.h xd, xj, xk
vssrlm.h.w  vd, vj, vk xvssrlrn.h.w xd, xj, xk
vssrlm.w.d  vd, vj, vk xvssrlrn.w.d xd, xj, xk
vssrarn.b.h - vd, vj, vk xvssrarn.b.h xd, xj, xk
vssrarn.h.w  vd, vj, vk xvssrarn.h.w xd, xj, xk
vssrarn.w.d  vd, vj, vk xvssrarn.w.d xd, xj, xk
vssrlm.bu.h  vd, vj, vk xvssrlrn.bu.h xd, xj, xk
vssrlm.hu.w  vd, vj, vk xvsstlrn.huw  xd, xj, xk
vsstlrn.wu.d  vd, vj, vk xvsstlm.wu.d  xd, xj, xk
vssrarn.bu.h - vd, vj, vk xvssrarn.bu.h  xd, xj, xk
vssrarn.hu.w  vd, vj, vk xvssrarn.hu.w  xd, xj, xk
vssrarn.wu.d  vd, vj, vk xvssrarn.wu.d  xd, xj, xk

The [X]VSSRLRN.{B.H/H.W/W.D} instruction performs a logical right shift and signed saturation arithmetic with rounding to half the width on each
half-word/word/double-word element in every 128 bits of vector registers vj/xj. The shift amount is derived from the corresponding half-word/word/doubleword
elements at the corresponding position in vector register vk/xk. The lower half of the result is sequentially written into the byte/half-word/word elements in the

lower half of every 128 bits in vector registers vd/xd, and the upper half of every 128 bits in vd/xd is set to 0.

VSSRLRN.B.H:
for i in range(8):
VR[vd].B[i] = SSRLRNS(VR[vj].H[i], VR[vk].H[i] % 16)
for i in range(8, 16, 1):
VR[vd].B[i] =0

VSSRLRN.H.W:
for i in range(4):
VR[vd].H[i] = SSRLRNS(VR[vj].W[i], VR[vk].W[i] % 32)
for i in range(4, 8, 1):
VR[vd].H[i]=0

VSSRLRN.W.D:
for i in range(2):
VR[vd].W[i] = SSRLRNS(VR[vj].D[i], VR[vk].D[i] % 64)
for i in range(2, 4, 1):
VR[vd].W[i] =0

XVSSRLRN.B.H:
for i in range(8):
VR[vd].B[i] = SSRLRNS(VR[vj].H[i], VR[vk].H[i] % 16)
VR[vd].B[i+16] = SSRLRNS(VR[vj].H[i+8], VR[vk].H[i+8] % 16)
for i in range(8, 16, 1):
VR[vd].B[i] =0
VR[vd].B[i+16]=0
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XVSSRLRN.H.W:
for i in range(4):
VR[vd].H[i] = SSRLRNS(VR[vj].W[i], VR[vk].W[i] % 32)
VR[vd].H[i+8] = SSRLRNS(VR[vj].W[i+4], VR[vk]. W[i+4] % 32)
for i in range(4, 8, 1) :
VR[vd].H[i]=0
VR[vd].H[i+8] =0

XVSSRLRN.W.D:
for i in range(2):
VR[vd].W[i] = SSRLRNS(VR[vj].D[i], VR[vk].D[i] % 64)
VR[vd].W[i+4] = SSRLRNS(VR[vj].D[i+2], VR[vk].D[i+2] % 64)
foriin range(2, 4, 1):
VR[vd].W[i] =0
VR[vd].W[it4] =0

The [X]VSSRARN.{B.H/H.W/W.D} instruction performs an arithmetic right shift and signed saturation arithmetic with rounding to half the width on
each half-word/word/double-word element in every 128 bits of vector registers vj/xj. The shift amount is derived from the corresponding half-word/word/double-
word elements at the corresponding position in vector register vk/xk. The lower half of the result is sequentially written into the byte/half-word/word elements in

the lower half of every 128 bits in vector registers vd/xd, and the upper half of every 128 bits in vd/xd is set to 0.

VSSRARN.B.H:
for i in range(8):
VR[vd].B[i] = SSRARNS(VR[vj].H[i], VR[vk].H[i] % 16)
for i in range(8, 16, 1):
VR[vd].B[i] =0

VSSRARN.H.W:
for i in range(4):
VR[vd].H[i] = SSRARNS(VR[vj].W[i], VR[vk].W[i] % 32)
for i in range(4, 8, 1):
VR[vd].H[i]=0

VSSRARN.W.D:
for i in range(2):
VR[vd].W[i] = SSRARNS(VR[vj].D[i], VR[vk].D[i] % 64)
for i in range(2, 4, 1):
VR[vd].W[i] =0

XVSSRARN.B.H:
for i in range(8):
VR[vd].B[i] = SSRARNS(VR[vj].H[i], VR[vk].H[i] % 16)
VR[vd].B[i+16] = SSRARNS(VR[vj].H[i+8], VR[vk].H[i+8] % 16)
for i in range(8, 16, 1):
VR[vd].B[i] =0
VR[vd].B[i+16]=0

XVSSRARN.H.W:
for i in range(4):
VR[vd].H[i] = SSRARNS(VR[vj].W[i], VR[vk].W[i] % 32)
VR[vd].H[i+8] = SSRARNS(VR[vj].W[i+4], VR[vk].W[i+4] % 32)
for i in range(4, 8, 1):
VR[vd].H[i]=0
VR[vd].H[i+8] =0
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XVSSRARN.W.D:
for i in range(2):
VR[vd].W[i] = SSRARNS(VR[vj].D[i], VR[vk].D[i] % 64)
VR[vd].W[i+4] = SSRARNS(VR[vj].D[i+2], VR[vk].D[i+2] % 64)
for i in range(2, 4, 1):
VR[vd].W[i] =0
VR[vd].W[i+4] =0

The [X]VSSRLRN.{BU.H/HU.W/WU.D} instruction performs a logical right shift and unsigned saturation arithmetic with rounding to half the width on
each half-word/word/double-word element in every 128 bits of vector registers vj/xj. The shift amount is derived from the corresponding half-word/word/double-
word elements at the corresponding position in vector register vk/xk. The lower half of the result is sequentially written into the byte/half-word/word elements in

the lower half of every 128 bits in vector registers vd/xd, and the upper half of every 128 bits in vd/xd is set to 0.

VSSRLRN.BU.H:
for i in range(8):
VR[vd].B[i] = SSRLRNU(VR[vj].H[i], VR[vk].H[i] % 16)
for i in range(8, 16, 1):
VR[vd].B[i] =0

VSSRLRN.HU.W:
for i in range(4):
VR[vd].H[i] = SSRLRNU(VR[vj].W[i], VR[vk].WTi] % 32)
for i in range(4, 8, 1):
VR[vd].H[i]=0

VSSRLRN.WU.D:
for i in range(2):
VR[vd].W[i] = SSRLRNU(VR[vj].D[i], VR[vk].D[i] % 64)
for i in range(2, 4, 1):
VR[vd].W[i] =0

XVSSRLRN.BU.H:
for i in range(8):
VR[vd].B[i] = SSRLRNU(VR[vj].H[i], VR[vk].H[i] % 16)
VR[vd].B[i+16] = SSRLRNU(VR[vj].H[i+8], VR[vk].H[i+8] % 16)
for i in range(8, 16, 1):
VR[vd].B[i] =0
VR[vd].B[i+16]=0

XVSSRLRN.HU.W:
for i in range(4):
VR[vd].H[i] = SSRLRNU(VR[vj].W[i], VR[vk].WTi] % 32)
VR[vd].H[i+8] = SSRLRNU(VR[vj].W[i+4], VR[vK].W[i+4] % 32)
for i in range(4, 8, 1):
VR[vd].H[i]=0
VR[vd].H[i+8] =0

XVSSRLRN.WU.D:
for i in range(2):
VR[vd].W[i] = SSRLRNU(VR[vj].D[i], VR[vk].D[i] % 64)
VR[vd].W[i+4] = SSRLRNU(VR[vj].D[i+2], VR[vk].D[i+2] % 64)
for i in range(2, 4, 1):
VR[vd].W[i] =0
VR[vd].W[i+4] =0

The [X]JVSSRARN. {BU.H/HU.W/WU.D} instruction performs an arithmetic right shift and unsigned saturation arithmetic with rounding to half the width
on each half-word/word/double-word element in every 128 bits of vector registers vj/xj. The shift amount is derived from the corresponding half-

word/word/double-word elements at the corresponding position in vector register vk/xk. The lower half of the result is sequentially written into the byte/half-
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word/word elements in the lower half of every 128 bits in vector registers vd/xd, and the upper half of every 128 bits in vd/xd is set to 0.

VSSRARN.BU.H:
for i in range(8):
VR[vd].B[i] = SSRARNU(VR[vj].H[i], VR[vk].H[i] % 16)
for i in range(8, 16, 1):
VR[vd].B[i] =0

VSSRARN.HU.W:
for i in range(4):
VR[vd].H[i] = SSRARNU(VR[vj].W[i], VR[vk].W[i] % 32)
for i in range(4, 8, 1):
VR[vd].H[i]=0

VSSRARN.WU.D:
for i in range(2):
VR[vd].W[i] = SSRARNU(VR[vj].D[i], VR[vk].D[i] % 64)
foriin range(2, 4, 1):
VR[vd].W[i] =0

XVSSRARN.BU.H:
for i in range(8):
VR[vd].B[i] = SSRARNU(VR[vj].H[i], VR[vk].H[i] % 16)
VR[vd].B[i+16] = SSRARNU(VR[vj].H[i+8], VR[vk].H[i+8] % 16)
for i in range(8, 16, 1):
VR[vd].B[i] =0
VR[vd].B[i+16]=0

XVSSRARN.HU.W:
for i in range(4):
VR[vd].H[i] = SSRARNU(VR[vj].W[i], VR[vk].W[i] % 32)
VR[vd].H[i+8] = SSRARNU(VR[vj].W[i+4], VR[vk].W[i+4] % 32)
for i in range(4, 8, 1):
VR[vd].H[i]=0
VR[vd].H[i+8] =0

XVSSRARN.WU.D:
for i in range(2):
VR[vd].W[i] = SSRARNU(VR[vj].D[i], VR[vk].D[i] % 64)
VR[vd].W[i+4] = SSRARNU(VR[vj].D[i+2], VR[vk].D[i+2] % 64)
for i in range(2, 4, 1):
VR[vd].W[i] =0
VR[vd].W[i+4] =0

1.2.2.13 [X]VSSRLRNL{B.H/H.W/W.D/D.Q}, [X]VSSRARNL{B.H/H.W/W.D/D.Q},
[X]VSSRLRNL{BU.H/HU.W/WU.D/DU.Q}, [X][VSSRARNL{BU.H/HU.W/WU.D/DU.Q}

Instruction Format:  vssrlrni.b.h vd, vj, ui4 xvssrlrni.b.h xd, xj, ui4
vssrlrni.h.w vd, vj, ui5 xvssrlrni.h.w xd, xj, ui5
vssrlrni.w.d vd, vj, ui6 xvssrlrni.w.d xd, xj, ui6
vssrlrni.d.q vd, vj, ui7 xvssrlrni.d.q xd, xj, ui7
vssrarni.b.h vd, vj, ui4 xvssrarni.b.h xd, xj, ui4
vssrarni.h.w vd, vj, uis xvssrarni.h.w xd, xj, uis
vssrarni.w.d vd, vj, ui6 xvssrarni.w.d xd, Xj, ui6
vssrarni.d.q vd, vj, ui7 xvssrarni.d.q xd, xj, ui7
vssrlrni.bu.h vd, vj,ui4 xvssrlrni.bu.h xd, xj, ui4
vssrlmi.hu.w  vd, vj, ui5 xvssrlrni.hu.w xd, xj, ui5
vssrlmi.wu.d  vd, vj, ui6 xvssrlrni.wu.d xd, xj, ui6
vssrlrni.du.q vd, vj, ui7 xvssrlrni.du.q xd, xj, ui7
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vssrarni.bu.h  vd, vj, uid xvssrarni.bu.h xd, xj, ui4
vssrarni.hu.w  vd, vj, ui5 xvssrarni.hu.w xd, xj, ui5
vssrarni.wu.d  vd, vj, ui6 xvssrarni.wu.d xd, xj, ui6
vssrarni.du.q  vd, vj, ui7 xvssrarni.du.q xd, xj, ui7

The VSSRLRNI.{B.H/H.W/W.D/D.Q} instruction concatenates vector register vd and vector register vj to form a 256-bit vector, and performs a logical
right shift and signed saturation arithmetic with rounding to half the width on each half-word/word/double-word/quad element within this vector. The shift
amount is derived from an immediate value ui4/ui5/ui6/ui7. The lower half of the result is sequentially written into the corresponding byte/half-

word/word/double-word elements of vector register vd.

VSSRLRNI.B.H:
for i in range(8):
VR[vd].B[i] = SSRLRNS(VR[vj].H[i], ui4)
VR[vd].B[i+8] = SSRLRNS(VR[vd].H[i], ui4)

VSSRLRNLH.W:
for i in range(4):
VR[vd].H[i] = SSRLRNS(VR[vj].W[i], ui5)
VR[vd].H[i+4] = SSRLRNS(VR[vd].W[i], ui5)

VSSRLRNIL.W.D:
for i in range(2) :
VR[vd].W[i] = SSRLRNS(VR[vj].D[i], ui6)
VR[vd].W[i+2] = SSRLRNS(VR[vd].D[i], ui6)

VSSRLRNLD.Q:
for i in range(1):
VR[vd].D[i] = SSRLRNS(VR[vj].Q[i], ui7)
VR[vd].D[i+1] = SSRLRNS(VR[vd].Q[i], ui7)

The XVSSRLRNI.{B.H/H.W/W.D/D.Q} instruction concatenates the lower half of vector register xd with the lower half of vector register xj to form a
256-bit vector, and performs a logical right shift and signed saturation arithmetic with rounding to half the width on each half-word/word/double-word/quad-
word element in this vector. The shift amount is derived from an immediate value ui4/ui5/ui6/ui7. The lower half of the result is sequentially written into the
corresponding byte/half-word/word/double-word elements of the lower half of vector register xd. The upper half of vector register xd is concatenated with the
upper half of vector register xj to form a 256-bit vector, and performs a logical right shift and signed saturation arithmetic with rounding to half the width on each
half-word/word/double-word/quad-word element in this vector. The shift amount is derived from an immediate value ui4/ui5/ui6/ui7. The upper half of the result

is sequentially written to the byte/half-word/word/double-word elements corresponding to the upper half of vector register xd.

XVSSRLRNI.B.H:
for i in range(8):
XR[xd].B[i] = SSRLRNS(XR[xj].H[i], ui4)
XR[xd].B[i+8] = SSRLRNS(XR[xd].H[i], ui4)
XR[xd].B[i+16] = SSRLRNS(XR[xj].H[i+8], ui4)
XR[xd].B[i1+24] = SSRLRNS(XR[xd].H[i+8], ui4)

XVSSRLRNIL.H.W:
for i in range(4) :
XR[xd].H[i] = SSRLRNS(XR[xj].W[i], ui5)
XR[xd].H[i+4] = SSRLRNS(XR[xd].W[i], ui5)
XR[xd].H[i+8] = SSRLRNS(XR[xj].W[i+4], ui5)
XR[xd].H[i+12] = SSRLRNS(XR[xd].W[i+4], ui5)

XVSSRLRNI.W.D:
for i in range(2) :
XR[xd].W[i] = SSRLRNS(XR[xj].D[i], ui6)
XR[xd].W[i+2] = SSRLRNS(XR[xd].D[i], ui6)
XR[xd].W[i+4] = SSRLRNS(XR[xj].D[i+2], ui6)
XR[xd].W[i+6] = SSRLRNS(XR[xd].D[i+2], ui6)
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XVSSRLRNI.D.Q:
for i in range(1) :
XR[xd].D[i] = SSRLRNS(XR[xj].Q[i], ui7)
XR[xd].D[i+1] = SSRLRNS(XR[xd].Q[i], ui7)
XR[xd].D[i+2] = SSRLRNS(XR[x]].Q[i+1], ui7)
XR[xd].D[i+3] = SSRLRNS(XR[xd].Q[i+1], ui7)

The VSSRARNI.{B.H/H.-W/W.D/D.Q} instruction concatenates vector register vd and vector register vj to form a 256-bit vector, and performs an
arithmetic right shift and signed saturation arithmetic with rounding to half the width on each half-word/word/double-word/quad element within this vector. The
shift amount is derived from an immediate value ui4/uiS/ui6/ui7. The lower half of the result is sequentially written into the corresponding byte/half-

word/word/double-word elements of vector register vd.

VSSRARNI.B.H:
for i in range(8):
VR[vd].B[i] = SSRARNS(VR[vj].H[i], ui4)
VR[vd].B[i+8] = SSRARNS(VR[vd].H[i], ui4)

VSSRARNLH.W:
for i in range(4):
VR[vd].H[i] = SSRARNS(VR[vj].W[i], ui5)
VR[vd].H[i+4] = SSRARNS(VR[vd].W[i], ui5)

VSSRARNILW.D:
for i in range(2):
VR[vd].W[i] = SSRARNS(VR[vj].D[i], ui6)
VR[vd].W[i+2] = SSRARNS(VR[vd].D[i], ui6)

VSSRARNI.D.Q:
for i in range(1):
VR[vd].D[i] = SSRARNS(VR[vj].Q[i], ui7)
VR[vd].D[i+1] = SSRARNS(VR[vd].Q[i], ui7)

The XVSSRARNI.{B.H/H.W/W.D/D.Q} instruction concatenates the lower half of vector register xd with the lower half of vector register xj to form a
256-bit vector, and performs an arithmetic right shift and signed saturation arithmetic with rounding to half the width on each half-word/word/double-word/quad-
word element in this vector. The shift amount is derived from an immediate value ui4/ui5/ui6/ui7. The lower half of the result is sequentially written into the
corresponding byte/half-word/word/double-word elements of the lower half of vector register xd. The upper half of vector register xd is concatenated with the
upper half of vector register xj to form a 256-bit vector, and performs an arithmetic right shift and signed saturation arithmetic with rounding to half the width on
each half-word/word/double-word/quad-word element in this vector. The shift amount is derived from an immediate value ui4/ui5/ui6/ui7. The upper half of the

result is sequentially written to the byte/half-word/word/double-word elements corresponding to the upper half of vector register xd.

XVSSRARNI.B.H:
for i in range(8):
XR[xd].B[i] = SSRARNS(XR[xj].H[i], ui4)
XR[xd].B[i+8] = SSRARNS(XR[xd].H[i], ui4)
XR[xd].B[it+16] = SSRARNS(XR[xj].H[i+8], ui4)
XR[xd].B[it24] = SSRARNS(XR[xd].H[i+8], ui4)

XVSSRARNLH.W:
for i in range(4) :
XR[xd].H[i] = SSRARNS(XR[xj].W[i], ui5)
XR[xd].H[i+4] = SSRARNS(XR[xd].W[i], ui5)
XR[xd].H[i+8] = SSRARNS(XR[xj].W[i+4], ui5)
XR[xd].H[i+12] = SSRARNS(XR[xd].W[i+4], ui5)
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XVSSRARNIL.W.D:
for i in range(2) :
XR[xd].W[i] = SSRARNS(XR[xj].D[i], ui6)
XR[xd].W[i+2] = SSRARNS(XR[xd].D[i], ui6)
XR[xd].W[i+4] = SSRARNS(XR[xj].D[i+2], ui6)
XR[xd].W[i+6] = SSRARNS(XR[xd].D[i+2], ui6)

XVSSRARNLD.Q:
for i in range(1) :
XR[xd].D[i] = SSRARNS(XR[xj].Q[i], ui7)
XR[xd].D[i+1] = SSRARNS(XR[xd].Q[i], ui7)
XR[xd].D[i+2] = SSRARNS(XR[xj].Q[i+1], ui7)
XR[xd].D[i+3] = SSRARNS(XR[xd].Q[i+1], ui7)

The VSSRLRNI.{BU.H/HU.W/WU.D/DU.Q} instruction concatenates vector register vd and vector register vj to form a 256-bit vector, and performs a
logical right shift and unsigned saturation arithmetic with rounding to half the width on each half-word/word/double-word/quad element within this vector. The
shift amount is derived from an immediate value ui4/ui5/ui6/ui7. The lower half of the result is sequentially written into the corresponding byte/half-

word/word/double-word elements of vector register vd.

VSSRLRNI.BU.H:
for i in range(8):
VR[vd].B[i] = SSRLRNU(VR[vj].H[i], ui4)
VR[vd].B[i+8] = SSRLRNU(VR[vd].H[i], ui4)

VSSRLRNI.HU.W:
for i in range(4) :
VR[vd].H[i] = SSRLRNU(VR[vj].-W[i], ui5)
VR[vd].H[i+4] = SSRLRNU(VR[vd].W[i], ui5)

VSSRLRNIL.WU.D:
for i in range(2):
VR[vd].W[i] = SSRLRNU(VR[vj].D[i], ui6)
VR[vd].W[i+2] = SSRLRNU(VR[vd].D[i], ui6)

VSSRLRNI.DU.Q:
for i in range(1):
VR[vd].D[i] = SSRLRNU(VR[vj].Q[i], ui7)
VR[vd].D[i+1] = SSRLRNU(VR[vd].Q[i], ui7)

The XVSSRLNI. {BU.H/HU.W/WU.D/DU.Q} instruction concatenates the lower half of vector register xd with the lower half of vector register xj to form
a 256-bit vector, and performs a logical right shift and unsigned saturation arithmetic with rounding to half the width on each half-word/word/double-word/quad-
word element in this vector. The shift amount is derived from an immediate value ui4/ui5/ui6/ui7. The lower half of the result is sequentially written into the
corresponding byte/half-word/word/double-word elements of the lower half of vector register xd. The upper half of vector register xd is concatenated with the
upper half of vector register xj to form a 256-bit vector, and performs a logical right shift and unsigned saturation arithmetic with rounding to half the width on
each half-word/word/double-word/quad-word element in this vector. The shift amount is derived from an immediate value ui4/ui5/ui6/ui7. The upper half of the

result is sequentially written to the byte/half-word/word/double-word elements corresponding to the upper half of vector register xd.

XVSSRLRNI.BU.H:
for i in range(8):
XR[xd].B[i] = SSRLRNU(XR[xj].H[i], ui4)
XR[xd].B[i+8] = SSRLRNU(XR[xd].H[i], ui4)
XR[xd].B[i+16] = SSRLRNU(XR[x]].H[i+8], ui4)
XR[xd].B[i+24] = SSRLRNU(XR[xd].H[i+8], ui4)
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XVSSRLRNIL.HU.W:
for i in range(4) :
XR[xd].H[i] = SSRLRNU(XR[xj].W[i], ui5)
XR[xd].H[i+4] = SSRLRNU(XR[xd].W[i], ui5)
XR[xd].H[i+8] = SSRLRNU(XR[xj].W[i+4], ui5)
XR[xd].H[i+12] = SSRLRNU(XR[xd].W[i+4], ui5)

XVSSRLRNI.WU.D:
for i in range(2):
XR[xd].W[i] = SSRLRNU(XR[xj].D[i], ui6)
XR[xd].W[i+2] = SSRLRNU(XR[xd].D[i], ui6)
XR[xd].W[i+4] = SSRLRNU(XR[xj].D[i+2], ui6)
XR[xd].W[i+6] = SSRLRNU(XR[xd].D[i+2], ui6)

XVSSRLRNI.DU.Q:
foriin range(1) :
XR[xd].D[i] = SSRLRNU(XR[xj].Q[i], ui7)
XR[xd].D[i+1] = SSRLRNU(XR[xd].Q[i], ui7)
XR[xd].D[i+2] = SSRLRNU(XR[xj].Q[i+1], ui7)
XR[xd].D[i+3] = SSRLRNU(XR[xd].Q[i+1], ui7)

The VSSRARNI.{BU.H/HU.W/WU.D/DU.Q} instruction concatenates vector register vd and vector register vj to form a 256-bit vector, and performs an
arithmetic right shift and unsigned saturation arithmetic with rounding to half the width on each half-word/word/double-word/quad element within this vector.
The shift amount is derived from an immediate value ui4/ui5/ui6/ui7. The lower half of the result is sequentially written into the corresponding byte/half-

word/word/double-word elements of vector register vd.

VSSRARNI.BU.H:
for i in range(8):
VR[vd].B[i] = SSRARNU(VR[vj].H[i], ui4)
VR[vd].B[i+8] = SSRARNU(VR[vd].H[i], ui4)

VSSRARNLHU.W:
for i in range(4):
VR[vd].H[i] = SSRARNU(VR[vj].W[i], ui5)
VR[vd].H[i+4] = SSRARNU(VR[vd].W[i], ui5)

VSSRARNIL.WU.D:
for i in range(2):
VR[vd].W[i] = SSRARNU(VR[vj].D[i], ui6)
VR[vd].W[i+2] = SSRARNU(VR[vd].D[i], ui6)

VSSRARNI.DU.Q:
for i in range(1):
VR[vd].D[i] = SSRARNU(VR[vj].Q[i], ui7)
VR[vd].D[i+1] = SSRARNU(VR[vd].Q[i], ui7)

The XVSSRARNI.{BU.H/HU.W/WU.D/DU.Q} instruction concatenates the lower half of vector register xd with the lower half of vector register xj to
form a 256-bit vector, and performs an arithmetic right shift and unsigned saturation arithmetic with rounding to half the width on each half-word/word/double-
word/quad-word element in this vector. The shift amount is derived from an immediate value ui4/ui5/ui6/ui7. The lower half of the result is sequentially written
into the corresponding byte/half-word/word/double-word elements of the lower half of vector register xd. The upper half of vector register xd is concatenated
with the upper half of vector register xj to form a 256-bit vector, and performs an arithmetic right shift and unsigned saturation arithmetic with rounding to half
the width on each half-word/word/double-word/quad-word element in this vector. The shift amount is derived from an immediate value ui4/ui5/ui6/ui7. The

upper half of the result is sequentially written to the byte/half-word/word/double-word elements corresponding to the upper half of vector register xd.
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XVSSRARNI.BU.H:
for i in range(8):
XR[xd].B[i] = SSRARNU(XR[xj].H[i], ui4)
XR[xd].B[i+8] = SSRARNU(XR[xd].H[i], ui4)
XR[xd].B[i+16] = SSRARNU(XR[xj].H[i+8], ui4)
XR[xd].B[it24] = SSRARNU(XR[xd].H[i+8], ui4)

XVSSRARNLHU.W:
for i in range(4) :
XR[xd].H[i] = SSRARNU(XR[xj].W[i], ui5)
XR[xd].H[i+4] = SSRARNU(XR[xd].W[i], ui5)
XR[xd].H[i+8] = SSRARNU(XR[xj]. W[i+4], ui5)
XR[xd].H[i+12] = SSRARNU(XR[xd].W[i+4], ui5)

XVSSRARNIL.WU.D:
for i in range(2) :
XR[xd].W[i] = SSRARNU(XR[xj].D[i], ui6)
XR[xd].W[i+2] = SSRARNU(XR[xd].D[i], ui6)
XR[xd].W[i+4] = SSRARNU(XR[x]].D[i+2], ui6)
XR[xd].W[i+6] = SSRARNU(XR[xd].D[i+2], ui6)

XVSSRARNI.DU.Q:
for i in range(1) :
XR[xd].D[i] = SSRARNU(XR[xj].Q[i], ui7)
XR[xd].D[i+1] = SSRARNU(XR[xd].Q[i], ui7)
XR[xd].D[i+2] = SSRARNU(XR[xj].Q[i+1], ui7)
XR[xd].D[i+3] = SSRARNU(XR[xd].Q[i+1], ui7)

1.2.2.14 [X]VCLO.{B/H/W/D}, [X]VCLZ.{B/H/W/D}

Instruction Format:  vclo.b vd, vj xvclo.b xd, Xj
velo.h vd, vj xvclo.h xd, Xj
velo.w vd, vj xvclo.w xd, Xj
velo.d vd, vj xvclo.d xd, Xj
velz.b vd, vj xvclz.b xd, Xj
velz.h vd, vj xvclz.h xd, Xj
velz.w vd, vj xvelz.w xd, Xj
velz.d vd, vj xvclz.d xd, Xj

The [X]VCLO.{B/H/W/D} instruction counts the number of consecutive 1s starting from the highest bit for each byte/half-word/word/double-word

element in vector register vj/xj. The result is written to the corresponding byte/half-word/word/double-word elements in vector register vd/xd.

VCLO.B:
for i in range(16):

VR[vd].B[i] = CLO(VR[vj].B[i])

VCLO.H:
for i in range(8):

VR[vd].H[i] = CLO(VR[vj].H[i])

VCLO.W:
for i in range(4):

VR[vd].W[i] = CLO(VR[vj].W[i])
VCLO.D:

for i in range(2):

VR([vd].D[i] = CLO(VR[vj].D[i])
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XVCLO.B:
for i in range(32) :
XR[xd].B[i] = CLO(XR[xj].B[i])

XVCLO.H:
for i in range(16) :

XR[xd].H[i] = CLO(XR[x]].HIi])

XVCLO.W:
for i in range(8):

XR[xd].W[i] = CLO(XR[xj].W[i])

XVCLO.D:
for i in range(4):

XR[xd].D[i] = CLO(XR[x]].D[i])

The [X]VCLZ.{B/H/W/D} counts the number of consecutive 0s starting from the highest bit in each byte/half-word/word/double-word element of vector

register vj/xj. The result is written to the corresponding byte/half-word/word/double-word elements in vector register vd/xd.

VCLZ.B:
for i in range(16):
VR[vd].B[i] = CLZ(VR[vj].B[i])

VCLZ.H:
for i in range(8):

VR[vd].H[i] = CLZ(VR[vj].H[i])

VCLZ.W:
for i in range(4):

VR[vd].W[i] = CLZ(VR[vj].W[i])

VCLZ.D:
for i in range(2):

VR[vd].D[i] = CLZ(VR[vj].D[i])

XVCLZ.B:
for i in range(32) :

XR[xd].B[i] = CLZ(XR{[xj].B[i])

XVCLZ.H:
for i in range(16) :
XR[xd].H[i] = CLZ(XR[x]j].H[i])

XVCLZ.W:
for i in range(8):

XR[xj]- W[i] = CLZ(XR[i]. W[xj])
XVCLZ.D:

for i in range(4):

XR[xd].D[i] = CLZ(XR[xj].D[i])

1.2.2.15 [X]VPCNT.{B/H/W/D}

Instruction Format:  vpent.b vd, vj xvpent.b  xd, xj
vpent.h vd, vj xvpent.h  xd, xj
vpent.w vd, vj xvpent.w  xd, Xj
vpent.d vd, vj xvpent.d  xd, xj

The [X] The VPCNT.{B/H/W/D} instruction counts the number of Is in each byte/half-word/word/double-word element of vector register vj/xj. The

result is written to the corresponding byte/half-word/word/double-word elements in vector register vd/xd.
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VPCNT.B:
for i in range(16) :
VR[vd].B[i] = PCNT(VR[vj].B[i])

VPCNT.H:
for i in range(8):

VR[vd].H[i] = PCNT(VR[vj].H[i])

VPCNT.W:
for i in range(4):

VR[vd].W[i] = PCNT(VR[vj].W[i])

VPCNT.D:
for i in range(2):

VR[vd].D[i] = PCNT(VR[vj].D[i])

XVPCNT.B:
for i in range(32):
XR[xd].B[i] = PCNT(XR[x]].B[i])

XVPCNT.H:
for i in range(16):

XR[xd].H[i] = PCNT(XR[xj].H[i])

XVPCNT.W:
for i in range(8) :

XR[xd].WI[i] = PCNT(XR[xj].W[i])

XVPCNT.D:
for i in range(4):

XR[xd].D[i] = PCNT(XR[xj].D[i])

1.2.2.16 [X]VBITCLRII].{B/H/W/D}, [X]VBITSET][I].{B/H/W/D}, [X]VBITREV([I].{B/H/W/D}

Instruction Format: vbitclr.b vd, vj, vk xvbitelr.b xd, xj, xk
vbitclr.h vd, vj, vk xvbitclr.h xd, xj, xk
vbitclr.w  vd, vj, vk xvbitclr.w  xd, xj, xk
vbitclr.d vd, vj, vk xvbitclr.d xd, xj, xk
vbitclri.b  vd, vj, ui3 xvbitclri.b  xd, xj, ui3
vbitclri.h  vd, vj, ui4 xvbitclri.h  xd, xj, ui4
vbitelri.w  vd, vj, ui5 xvbitelri.w  xd, xj, ui5
vbitelri.d ~ vd, vj, ui6 xvbitelri.d  xd, xj, ui6
vbitsetb  vd, vj, vk xvbitset.b  xd, xj, xk
vbitset.h vd, vj, vk xvbitset.h xd, xj, xk
vbitset.w  vd, vj, vk xvbitset.w  xd, xj, xk
vbitset.d  vd, vj, vk xvbitset.d  xd, xj, xk
vbitseti.b  vd, vj, ui3 xvbitseti.b  xd, xj, ui3
vbitseti.h  vd, vj, ui4 xvbitsetih  xd, xj, ui4
vbitseti.w  vd, vj, ui xvbitsetiw  xd, xj, ui
vbitseti.d  vd, vj, ui6 xvbitseti.d  xd, xj, ui6
vbitrev.b  vd, vj, vk xvbitrev.b  xd, xj, xk
vbitrev.h  vd, vj, vk xvbitrev.h  xd, xj, xk
vbitrev.w  vd, vj, vk xvbitrev.w  xd, xj, xk
vbitrev.d  vd, vj, vk xvbitrev.d  xd, xj, xk
vbitrevi.b  vd, vj, ui3 xvbitrevi.b  xd, xj, ui3
vbitrevi.h  vd, vj, ui4 xvbitrevi.h  xd, xj, ui4
vbitreviw  vd, vj, ui xvbitreviw  xd, xj, ui
vbitrevi.d  vd, vj, ui6 xvbitrevi.d  xd, Xj, ui6
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The [X]VBITCLR.{B/H/W/D} instruction clears a specified bit to 0 in the byte/half-word/word/double-word elements of vector register vj/xj. The index

of the bit to be cleared is derived from the byte/half-word/word/double-word elements at the corresponding position in vector register vk/xk.

VBITCLR.B:
for i in range(16):
VR[vd].B[i] = Bit_Clear(VR[vj].B[i], VR[vk].B[i] % 8)

VBITCLR.H:
for i in range(8):
VR[vd].H[i] = Bit_Clear(VR[vj].H[i], VR[vk].H[i] % 16)

VBITCLR.W:
for i in range(4):
VR[vd].W[i] = Bit_Clear(VR[vj].W[i], VR[vk].W[i] % 32)

VBITCLR.D:
for i in range(2):
VR[vd].D[i] = Bit_Clear(VR[vj].D[i], VR[vk].D[i] % 64)

XVBITCLR.B:
for i in range(32):
XR[xd].B[i] = Bit_Clear(XR[xj].B[i], XR[xk].B[i] % 8)

XVBITCLR.H:
for i in range(16):
XR[xd].H[i] = Bit_Clear(XR[xj].H[i], XR[xk].H[i] % 16)

XVBITCLR.W:
for i in range(8):
XR[xd].W[i] = Bit_Clear(XR[xj].W[i], XR[xk].W[i] % 32)

XVBITCLR.D:
for i in range(4):
XR[xd].D[i] = Bit_Clear(XR[xj].D[i], XR[xk].D[i] % 64)

The [X]VBITCLRI.{B/H/W/D} clears the specified bit to 0 in the byte/half-word/word/double-word elements of vector register vj/xj. The index of the bit

to be cleared is derived from the immediate value ui3/ui4/ui5/ui6 in the instruction.

VBITCLRI.B:
for i in range(16):
VR[vd].B[i] = Bit_Clear(VR[vj].B[i], ui3)

VBITCLRI.H:
for i in range(8):
VR[vd].H[i] = Bit_Clear(VR[vj].H[i], ui4)

VBITCLRLW:
for i in range(4):
VR[vd].W[i] = Bit_Clear(VR[vj].W[i], ui5)

VBITCLRILD:
for i in range(2):

VR[vd].D[i] = Bit_Clear(VR[vj].D[i], ui6)

XVBITCLRI.B:
for i in range(32) :
XR[xd].B[i] = Bit_Clear(XR[xj].B[i], ui3)

XVBITCLRI.H:

for i in range(16):
XR[xd].H[i] = Bit_Clear(XR[xj].H[i], ui4)
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XVBITCLRLW:
for i in range(8):

XR[xd].W[i] = Bit_Clear(XR[xj].W[i], ui5)

XVBITCLRI.D:
for i in range(4):

XR[xd].D[i] = Bit_Clear(XR[x].D[i], ui6)

The [X]VBITSET.{B/H/W/D} instruction sets a specified bit to 1 in the byte/half-word/word/double-word elements of vector register vj/xj. The index of

the bit to be set is derived from the byte/half-word/word/double-word elements at the corresponding position in vector register vk/xk.

VBITSET.B:
for i in range(16):

VR[vd].B[i] = Bit_Set(VR[vj].B[i], VR[vK].B[i] % 8)

VBITSET.H:
for i in range(8):

VR[vd].HJ[i] = Bit_Set(VR[vj].H[i], VR[vk].H[i] % 16)

VBITSET.W:
for i in range(4):

VR[vd].W[i] = Bit_Set(VR[vj].WIi], VR[vK].W[i] % 32)

VBITSET.D:
for i in range(2):

VR[vd].DJ[i] = Bit_Set(VR[vj].D[i], VR[vk].D[i] % 64)

XVBITSET.B:
for i in range(32):
XR[xd].B[i] = Bit_Set(XR[xj].B[i], XR[xk].B[i] % 8)

XVBITSET.H:
for i in range(16):

XR[xd].H[i] = Bit_Set(XR[xj].H[i], XR[xk].H[i] % 16)

XVBITSET.W:
for i in range(8):

XR[xd].W[i] = Bit_Set(XR[xj].W[i], XR[xk].W[i] % 32)

XVBITSET.D:
for i in range(4):

XR[xd].D[i] = Bit_Set(XR[xi].D[i], XR[xk].D[i] % 64)

The [X]VBITSETI.{B/H/W/D} instruction sets a specified bit to 1 in the byte/half-word/word/double-word elements of vector register vj/xj. The index of

the bit to be set is derived from the immediate value ui3/ui4/ui5/ui6 in the instruction.

VBITSETIL.B:
for i in range(16):

VR[vd].B[i] = Bit_Set(VR[vj].B[il, ui3)

VBITSETLH:
for i in range(8):

VR[vd].H[i] = Bit_Set(VR[vj].H[i], ui4)

VBITSETLW:
for i in range(4):

VR[vd].WI[i] = Bit_Set(VR[vj].W[il, ui5)

VBITSETLD:
for i in range(2):

VR[vd].D[i] = Bit_Set(VR[vj].D[i], ui6)
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XVBITSETLB:
for i in range(32):
XR[xd].B[i] = Bit_Set(XR[xj].B[i], ui3)

XVBITSETLH:
for i in range(16):

XR[xd].H[i] = Bit_Set(XR[xj].H[i], ui4)

XVBITSETL.W:
for i in range(8):

XR[xd].W[i] = Bit_Set(XR[xj].W[i], ui5)

XVBITSETI.D:
for i in range(4):

XR[xd].D[i] = Bit_Set(XR[xj].D[i], ui6)

The [X]VBITREV.{B/H/W/D} instruction inverts a specified bit in the byte/half-word/word/double-word elements of vector register vj/xj. The index of

the bit to be inverted is derived from the corresponding byte/half-word/word/double-word elements at position vk/xk in the vector register.

VBITREV.B:
for i in range(16) :
VR[vd].B[i] = Bit_Reverse(VR[vj].B[i], VR[vk].B[i] % 8)

VBITREV.H:
for i in range(8) :

VR[vd].HJi] = Bit_Reverse(VR[vj].H[i], VR[vk].H[i] % 16)

VBITREV.W:
for i in range(4):

VR[vd].W[i] = Bit_Reverse(VR[vj].W[i], VR[vk].W[i] % 32)

VBITREV.D:
for i in range(2):

VR[vd].D[i] = Bit_Reverse(VR[vj].D[i], VR[vk].D[i] % 64)

XVBITREV.B:
for i in range(32) :

XR[xd].B[i] = Bit_Reverse(XR[x]].B[i], XR[xk].B[i] % 8)

XVBITREV.H:
for i in range(16):
XR[xd].H[i] = Bit_Reverse(XR[xj].H[i], XR[xk].H[i] % 16)

XVBITREV.W:
for i in range(8):

XR[xd].W[i] = Bit_Reverse(XR[xj].W[i], XR[xk].W[i] % 32)

XVBITREV.D:
for i in range(4):
XR[xd].D[i] = Bit_Reverse(XR[xj].D[i], XR[xk].D[i] % 64)

The [X]VBITREVI.{B/H/W/D} instruction inverts a specified bit in the byte/half-word/word/double-word elements of vector register vj/xj. The index of

the bit to be inverted is derived from the immediate value ui3/ui4/ui5/ui6 in the instruction.

VBITREVIB:
for i in range(16):

VR[vd].B[i] = Bit_Reverse(VR[vj].B[i], ui3)

VBITREVLH:
for i in range(8):

VR[vd].H[i] = Bit_Reverse(VR[vj].H[i], ui4)
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VBITREVLW:
for i in range(4):

VR[vd].WI[i] = Bit_Reverse(VR[vj].W[il, ui5)

VBITREVLD:
for i in range(2):

VR[vd].D[i] = Bit_Reverse(VR[vj].D[i], ui6)

XVBITREVI.B:
for i in range(32) :

XR[xd].B[i] = Bit_Reverse(XR[xj].B[i], ui3)

XVBITREVILH:
for i in range(16):

XR[xd].H[i] = Bit_Reverse(XR[xj].H[i], ui4)
XVBITREVLW:
for i in range(8):
XR[xd].W[i] = Bit_Reverse(XR[xj].W[i], ui5)
XVBITREVLD:

for i in range(4):

XR[xd].D[i] = Bit_Reverse(XR[xj].D[i], ui6)

1.2.3 Vector String Processing Instructions

1.2.3.1 [X]VFRSTP[I].{B/H}

Instruction Format:  vfrstp.b vd, vj, vk xvfrstp.b  xd, xj, xk
virstp.h vd, vj, vk xvfrstp.h  xd, xj, xk
virstpi.b vd, vj, uis xvirstpi.b  xd, xj, uis
virstpi.h vd, vj, uis xvirstpi.h ~ xd, xj, uis

The [X]VFRSTP.{B/H} instruction iterates through each byte/half-word element in every 128 bits of vector register vj/xj from low to high. It writes the
index value of the first negative element into a specified byte/half-word element in vector register vd/xd. If no negative value is found, the maximum valid index
value plus one is written. Values in other positions of vector registers vd/xd remain unchanged. The position in vector registers vd/xd where the result is recorded

is determined by the lowest byte/half-word element in every 128 bits of vector registers vk/xk.

VFRSTP.B:
idx=0
for i in range(16):
if VR[vj].B[i] < 0: break
idx =idx + 1
m = VR[vk].B[0] % 16
VR[vd].B[m] = idx

VFRSTP.H:
idx=0
for i in range(8):
if VR[vj].H[i] < 0: break
idx =idx + 1
m = VR[vk].H[0] % 8
VR[vd].H[m] = idx
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XVFRSTP.B:
idx0=0
for i in range(16):
if XR[xj].B[i] < 0: break
idx0 = idx0 + 1
mO = XR[xk].B[0] % 16
XR[xd].B[m0] = idx0 idx1 =0
for i in range(16, 32, 1):
if XR[xj].B[i] < 0: break
idx1 =idx1 + 1
ml = XR[xk].B[16] % 16
XR[xd].B[m1] = idx1

XVFRSTP.H:
idx0=0
for i in range(8):
if XR[xj].H[i] < 0: break
idx0 = idx0 + 1
mO = XR[xk].H[0] % 8
XR[xd].H[mO0] = idx0 idx1 = 0
for i in range(8, 16, 1):
if XR[xj].H[i] < 0: break
idx1 =idx1 + 1
ml = XR[xk].H[8] % 8
XR[xd].H[m1] = idx1

The [X]VFRSTPI.{B/H} instruction iterates through each byte/half-word element in every 128 bits of vector register vj/xj from low to high. It writes the
index value of the first negative element into a specified byte/half-word element in vector register vd/xd. If no negative value is found, the maximum valid index
value plus one is written. Values in other positions of vector registers vd/xd remain unchanged. The position in vector registers vd/xd where the result is recorded

is determined by the immediate value ui5 in the instruction code.

VFRSTPILB:
idx=0
for i in range(16):
if VR[vj].B[i] < 0: break
idx =idx + 1

m = ui5%16 VR[vd].B[m] = idx

VFRSTPLH:
idx=0
for i in range(8):
if VR[vj].H[i] < 0: break
idx =idx + 1
m = ui5 % 8 VR[vd].H[m] = idx

XVFRSTPIL.B:
m = ui5 % 16 idx0 =0
for i in range(16):
if XR[xj].B[i] < 0: break
idx0 = idx0 + 1
XR[xd].B[m] = idx0 idx1 =0
for i in range(16, 32, 1):
if XR[xj].B[i] < 0: break
idx1 =idx1 + 1
XR[xd].B[m] = idx1
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XVFRSTPILH:
m =ui5 % 8 idx0 =0
for i in range(8):
if XR[xj].H[i] < 0: break
idx0 = idx0 + 1
XR[xd].H[m] = idx0 idx1 =0
for i in range(8, 16, 1):
if XR[xj].H[i] < 0: break
idx1 =idx1 + 1
XR[xd].H[m] = idx1

1.2.4 Vector Floating-Point Operations Instructions

1.2.4.1 [X]VF{ADD/SUB/MUL/DIV}.{S/D}

Instruction Format:  vfadd.s vd, vj, vk xvfadd.s  xd, xj, xk
vfadd.d vd, vj, vk xvfadd.d  xd, xj, xk
vfsub.s vd, vj, vk xvfsub.s xd, xj, xk
vfsub.d vd, vj, vk xvfsub.d  xd, xj, xk
vimul.s vd, vj, vk xvimul.s  xd, xj, xk
vimul.d vd, vj, vk xvimul.d  xd, xj, xk
vidiv.s vd, vj, vk xvfdiv.s xd, xj, xk
vidiv.d vd, vj, vk xvfdiv.d xd, xj, xk

The [X]VFADD.{S/D} instruction adds the corresponding single-precision/double-precision floating-point elements in vector register vk/xk to each
single-precision/double-precision floating-point element in vector register vj/xj. The results are written to the corresponding single-precision/double-precision
floating-point elements in vector register vd/xd. The floating-point addition operation follows the specification for the addition(x,y) operation in the IEEE 754-

2008 standard.

VFADD.S:
for i in range(4):

VR[vd].S[i] = FP32_addition(VR[v].S[i], VR[vk].S[i])

VFADD.D:
for i in range(2):

VR[vd].D[i] = FP64_addition(VR[vj].D[i], VR[vk].D[i])

XVFADD.S:
for i in range(8):

XR[xd].S[i] = FP32_addition(XR[x]].S[i], XR[xk].S[i])

XVFADD.D:
for i in range(4):

XR[xd].D[i] = FP64_addition(XR[xj].D[i], XR[xk].D[i])

The [X]VFSUB.{S/D} instruction subtracts the corresponding single-precision/double-precision floating-point element in vector register vk/xk from each
single-precision/double-precision floating-point element in vector register vj/xj, writing the result to the corresponding single-precision/double-precision floating-

point element in vector register vd/xd. The floating-point subtraction operation follows the specifications for the subtraction(x,y) operation in the IEEE 754-2008

standard.
VFSUB.S:
for i in range(4):
VR[vd].S[i] = FP32_subtraction(VR[vj].S[i], VR[vk].S[i])
VFSUB.D:

for i in range(2):

VR[vd].D[i] = FP64_subtraction(VR[vj].D[i], VR[vk].D[i])
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XVFSUB.S:
for i in range(8):

XR[xd].S[i] = FP32_subtraction(XR[x;].S[i], XR[xk].S[i])

XVFSUB.D:
for i in range(4):

XR[xd].D[i] = FP64_subtraction(XR[xj].D[i], XR[xk].D[i])

The [X]VFMUL.{S/D} instruction multiplies each single-precision/double-precision floating-point element in vector register vj/xj by the corresponding
single-precision/double-precision floating-point element in vector register vk/xk. The results are written to the corresponding single-precision/double-precision
floating-point elements in vector register vd/xd. The floating-point multiplication operation follows the specification for the multiplication(x,y) operation in the

IEEE 754-2008 standard.

VFMUL.S:
for i in range(4):

VR[vd].S[i] = FP32_multiplication(VR[vi].S[i], VR[vk].S[i])

VFMUL.D:
for i in range(2) :

VR[vd].D[i] = FP64_multiplication(VR[vj].D[i], VR[vk].D[i])

XVFMUL.S:
for i in range(8):

XR[xd].S[i] = FP32_multiplication(XR[xj].S[i], XR[xk].S[i])

XVFMUL.D:
for i in range(4):

XR[xd].D[i] = FP64_multiplication(XR[xj].D[i], XR[xk].D[i])

The [X]VFDIV.{S/D} instruction divides each single-precision/double-precision floating-point element in vector register vj/xj by the corresponding
single-precision/double-precision floating-point element in vector register vk/xk. The result is written to the corresponding single-precision/double-precision

floating-point element in vector register vd/xd. The floating-point division operation follows the division(x,y) specification defined in the IEEE 754-2008

standard.
VFDIV.S:
for i in range(4):
VR[vd].S[i] = FP32_division(VR[vj].S[i], VR[vk].S[i])
VFDIV.D:
for i in range(2):
VR[vd].D[i] = FP64_division(VR[vj].D[i], VR[vk].D[i])
XVFDIV.S:
for i in range(8):
XR[xd].S[i] = FP32_division(XR[xj].S[i], XR[xk].S[i])
XVFDIV.D:

for i in range(4):

XR[xd].D[i] = FP64_division(XR[xj].D[i], XR[xk].D[i])

1.2.4.2 [X]VF{MADD/MSUB/NMADD/NMSUB}.{S/D}

Instruction Format: vimadd.s  vd, vj, vk, va xvfmadd.s xd, xj, xk, xa
vimadd.d  vd, vj, vk, va xvfmadd.d xd, xj, xk, xa
vfmsub.s vd, vj, vk, va xvfmsub.s xd, xj, xk, xa
vfmsub.d  vd, vj, vk, va xvfmsub.d xd, xj, xk, xa
vfnmadd.s vd, vj, vk, va xvfnmadd.s  xd, xj, xk, xa
vfnmadd.d vd, vj, vk, va xvfnmadd.d  xd, xj, xk, xa
vinmsub.s  vd, vj, vk, va xvinmsub.s  xd, xj, xk, xa
vinmsub.d vd, vj, vk, va xvinmsub.d  xd, xj, xk, xa
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The [X]VFMADD.{S/D} instruction multiplies each single-precision/double-precision floating-point element in vector register vj/xj by the corresponding
single-precision/double-precision floating-point element in vector register vk/xk, and adds the result to the corresponding single-precision/double-precision
floating-point element in vector register va/xa. The result is written into the corresponding single-precision/double-precision floating-point element in vector
register vd/xd. The floating-point fused multiply-add operation follows the specification for the fusedMultiplyAdd(x,y,z) operation in the IEEE 754-2008

standard.

VFMADD.S:
for i in range(4):

VR[vd].S[i] = FP32_fusedMultiplyAdd(VR[vj].S[i], VR[vk].S[i], VR[va].S[i])

VFMADD.D:
for i in range(2):

VR[vd].D[i] = FP64_fusedMultiplyAdd(VR[vj].D[i], VR[vk].D[i], VR[va].D[i])

XVFMADD.S:
for i in range(8):

XR[xd].S[i] = FP32_fusedMultiply Add(XR[xj].S[i], XR[xk].S[i], XR[xa].S[i])

XVFMADD.D:
for i in range(4):

XR[xd].D[i] = FP64_fusedMultiplyAdd(XR[xj].D[i], XR[xk].D[i], XR[xa].D[i])

The [X]VFMSUB.{S/D} instruction multiplies each single-precision/double-precision floating-point element in vector register vj/xj by the corresponding
single-precision/double-precision floating-point element in vector register vk/xk, and subtracts the corresponding single-precision/double-precision floating-point
element in vector register va/xa from the result. The result is written into the corresponding single-precision/double-precision floating-point element in vector

register vd/xd. The floating-point fused multiply-add operation follows the specification for the fusedMultiplyAdd(x,y,z) operation in the IEEE 754-2008

standard.

VFMSUB.S:
for i in range(4):

VR[vd].S[i] = FP32_fusedMultiply Add(VR[vj].S[i], VRIvK].S[i], -VR[va].S[i])

VFMSUB.D:
for i in range(2):

VR[vd].D[i] = FP64_fusedMultiplyAdd(VR[vj].D[i], VR[vk].D[i], -VR[va].D[i])

XVFMSUB.S:
for i in range(8):

XR[xd].S[i] = FP32_fusedMultiplyAdd(XR[xj].S[i], XR[xk].S[i], -XR[xa].S[i])

XVFMSUB.D:
for i in range(4):

XR[xd].D[i] = FP64_fusedMultiplyAdd(XR[xj].D[i], XR[xk].D[i], -XR[xa].D[i])

The [X]JVFNMADD.{S/D} instruction multiplies each single-precision/double-precision floating-point element in vector register vj/xj by the
corresponding single-precision/double-precision floating-point element in vector register vk/xk. Then it adds the result to the corresponding single-
precision/double-precision floating-point element in vector register va/xa, and negates the result. The final result is written into the corresponding single-
precision/double-precision floating-point element in vector register vd/xd. The floating-point fused multiply-add operation follows the specification for the

fusedMultiplyAdd(x,y,z) operation in the IEEE 754-2008 standard.

VFNMADD.S:
for i in range(4):

VR[vd].S[i] = -FP32_fusedMultiplyAdd(VR[vj].S[i], VR[vk].S[i], VR[va].S[i])

VFNMADD.D:
for i in range(2):

VR[vd].D[i] = -FP64_fusedMultiplyAdd(VR[vj].D[i], VR[vk].D[i], VR[va].D[i])
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XVFNMADD.S:
for i in range(8):
XR[xd].S[i] = -FP32_fusedMultiplyAdd(XR[xj].S[i], XR[xk].S[i], XR[xa].S[i])

XVFNMADD.D:
for i in range(4):
XR[xd].D[i] = -FP64_fusedMultiplyAdd(XR[xj].D[i], XR[xk].D[i], XR[xa].D[i])

The [X]VFNMSUB.{S/D} instruction multiplies each single-precision/double-precision floating-point element in vector register vj/xj by the
corresponding single-precision/double-precision floating-point element in vector register vk/xk. Then it subtracts the corresponding single-precision/double-
precision floating-point element in vector register va/xa from the result, and negates the result. The final result is written into the corresponding single-
precision/double-precision floating-point element in vector register vd/xd. The floating-point fused multiply-add operation follows the specification for the

fusedMultiplyAdd(x,y,z) operation in the IEEE 754-2008 standard.

VFNMSUB.S:
for i in range(4):
VR[vd].S[i] = -FP32_fusedMultiplyAdd(VR[vj].S[i], VR[vk].S[i], -VR[va].S[i])

VFNMSUB.D:
for i in range(2):
VR[vd].D[i] = -FP64 fusedMultiplyAdd(VR[vj].D[i], VR[vk].D[i], -VR[va].D[i])

XVFNMSUB.S:
for i in range(8):
XR[xd].S[i] = -FP32_fusedMultiplyAdd(XR[x]].S[i], XR[xk].S[i], -XR[xa].S[i])

XVFNMSUB.D:

for i in range(4):
XR[xd].D[i] = -FP64_fusedMultiplyAdd(XR[xj].D[i], XR[xk].D[i], -XR[xa].D[i])

1.2.4.3 [X]VF{MAX/MIN}.{S/D}

Instruction Format: vfmax.s vd, vj, vk xvimax.d vd, vj, vk
vfmax.d xd, xj, xk xvimax.s  xd, xj, xk
vfimin.s vd, vj, vk xvimin.s  xd, xj, xk
vimin.d vd, vj, vk xvfmind  xd, xj, xk

The [X]VFMAX.{S/D} instruction compares the single-precision/double-precision floating-point elements in vector register vj/xj with the corresponding
single-precision/double-precision floating-point elements in vector register vk/xk. It writes the larger value to the corresponding single-precision/double-

precision floating-point element in vector register vd/xd. This comparison follows the maxNum(x,y) operation specification in the IEEE 754-2008 standard.

VFMAX.S:
for i in range(4):
VR[vd].S[i] = FP32_maxNum(VR[vj].S[i], VR[vk].S[i])

VFMAX.D:
for i in range(2) :
VR[vd].D[i] = FP64_maxNum(VR[vj].D[i], VR[vk].D[i])

XVFMAX.S:
for i in range(8) :
XR[xd].S[i] = FP32_maxNum(XR[xj].S[i], XR[xk].S[i])

XVFMAX.D:
for i in range(4):
XR[xd].D[i] = FP64_maxNum(XR[xj].D[i], XR[xk].D[i])

The [X]VFMIN.{S/D} instruction compares the single-precision/double-precision floating-point elements in vector register vj/xj with the corresponding
single-precision/double-precision floating-point elements in vector register vk/xk. It writes the smaller value to the corresponding single-precision/double-

precision floating-point element in vector register vd/xd. This comparison follows the minNum(x,y) operation specification in the IEEE 754-2008 standard.
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VFMIN.S:
for i in range(4):

VR[vd].S[i] = FP32_minNum(VR[vj].S[i], VR[vk].S[i])

VFMIN.D:
for i in range(2):

VR[vd].D[i] = FP64_minNum(VR[vj].D[i], VR[vk].D[i])

XVFMIN.S:
for i in range(8):

XR[xd].S[i] = FP32_minNum(XR[x]].S[i], XR[xk].S[i])

XVFMIN.D:
for i in range(4):

XR[xd].D[i] = FP64_minNum(XR[xj].D[i], XR[xk].D[i])

1.2.4.4 [X]VF{MAXA/MINA}.{S/D}

Instruction Format: vfmaxa.s  vd, vj, vk xfmaxa.s  xd, xj, xk
vfmaxa.d vd, vj, vk xfmaxa.d  xd, xj, xk
vfmina.s  vd, vj, vk xvfmina.s  xd, xj, xk
vfmina.d  vd, vj, vk xvfmina.d xd, xj, xk

The [X]JVFMAXA.{S/D} instruction performs an absolute value comparison between the single-precision/double-precision floating-point elements in
vector register vj/xj and the corresponding single-precision/double-precision floating-point elements in vector register vk/xk. It writes the element with a larger
absolute value to the corresponding single-precision/double-precision floating-point element in vector register vd/xd. This comparison follows the

maxNumMag(x,y) operation specification in the IEEE 754-2008 standard.

VFMAXA.S:
for i in range(4):

VR[vd].S[i] = FP32_maxNumMag(VR[vj].S[i], VR[vk].S[i])

VFMAXA.D:
for i in range(2):

VR[vd].D[i] = FP64 _maxNumMag(VR[vj].D[i], VR[vk].D[i])

XVFMAXA.S:
for i in range(8):

XR[xd].S[i] = FP32_maxNumMag(XR[x;].S[i], XR[xk].S[i])

XVFMAXA.D:
for i in range(4):

XR[xd].D[i] = FP64_maxNumMag(XR[xj].D[i], XR[xk].D[i])

The [X]JVFMINA.{S/D} instruction performs an absolute value comparison between the single-precision/double-precision floating-point elements in
vector register vj/xj and the corresponding single-precision/double-precision floating-point elements in vector register vk/xk. It writes the element with a smaller
absolute value to the corresponding single-precision/double-precision floating-point element in vector register vd/xd. This comparison follows the

minNumMag(x,y) operation specification in the IEEE 754-2008 standard.

VFMINA.S:
for i in range(4):

VR[vd].S[i] = FP32_minNumMag(VR[vj].S[i], VR[vK].S[i])

VFMINA.D:
for i in range(2):

VR[vd].D[i] = FP64_minNumMag(VR[vj].D[i], VR[vk].D[i])

XVFMINA.S:
for i in range(8):

XR[xd].S[i] = FP32_minNumMag(XR[xj].S[i], XR[xk].S[i])
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XVFMINA.D:
for i in range(4):

XR[xd].D[i] = FP64_minNumMag(XR{[xj].D[i], XR[xk].D[i])

1.2.4.5 [X]VFLOGB.{S/D}
Instruction Format: vflogb.s vd, vj xvflogb.s  xd, xj

vilogb.d  vd,vj xvflogb.d  xd, xj

The [X]VFLOGB.{S/D} instruction computes the base-2 logarithm of the single-precision/double-precision floating-point element in vector register vj/xj.
The result is written into the corresponding single-precision/double-precision floating-point element in vector register vd/xd. This floating-point operation
follows the logB(x) specification in the IEEE 754-2008 standard.

VFLOGB.S:
for i in range(4):

VR[vd].S[i] = FP32_logB(VR[vj].S[i])

VFLOGB.D:
for i in range(2):

VR[vd].D[i] = FP64_logB(VR[vj].D[i])

XVFLOGB.S:
for i in range(8) :

XR[xd].S[i] = FP32_logB(XR[xj].S[i])

XVFLOGB.D:
for i in range(4):

XR[xd].D[i] = FP64_logB(XR[xj].D[i])

1.2.4.6 [X]VFCLASS.{S/D}
Instruction Format: viclass.s  vd, vj xvfclass.s  xd, xj

vfclass.d  vd, vj xvfclass.d  xd, xj

The [X]JVFCLASS.{S/D} instruction performs type checks on each single-precision/double-precision floating-point element in vector registers vj/xj.
When the data satisfies the condition corresponding to a particular bit, the corresponding bit in the result information vector is set to 1. The results are written
into the corresponding positions of vector registers vd/xd, padded with zeros to the right.

The element verification process follows the class(x) operation specifications in the IEEE 754-2008 standard. The result comprises 10 bits of information,

with each bit's meaning detailed in the table below:

Bit0 Bitl Bit2 [ Bit3 [ Bit4 Bit5 Bit6 [ Bit7 [ Bit8 Bit9
negative value positive value
SNaN QNaN
o normal subnormal 0 0 normal subnormal 0
VFCLASS.S:

for i in range(4):

VR[vd].S[i] = FP32_class(VR[vj].S[i])

VFCLASS.D:
for i in range(2):

VR[vd].D[i] = FP64_class(VR[vj].D[i])

XVFCLASS.S:
for i in range(8):

XR[xd].S[i] = FP32_class(XR[x]].S[i])

XVFCLASS.D:
for i in range(4):

XR[xd].D[i] = FP64_class(XR[xj].D[i])
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1.2.4.7 [X]VF{SQRT/RECIP/RSQRT}.{S/D}

Instruction Format:  vfsqrt.s vd, vj xvfsqrt.s  xd, xj
visqrt.d vd, vj xvfsqrt.d  xd, xj
virecip.s  vd, vj xvfrecip.s  xd, xj
virecip.d  vd, vj xvfrecip.d xd, xj
virsqrt.s vd, vj xvirsqrt.s  xd, xj
virsqrt.d  vd, vj xvirsqrt.d  xd, xj

The [X]VFSQRT.{S/D} instruction performs a square root operation on each single-precision/double-precision floating-point element in vector registers
vj/xj. The results are written to the corresponding single-precision/double-precision floating-point elements in vector registers vd/xd. The floating-point square

root operation follows the specifications for the squareRoot(x) operation in the IEEE 754-2008 standard.

VFSQRT.S:
for i in range(4) :

VR[vd].S[i] = FP32_squareRoot(VR[vi].S[i])

VFSQRT.D:
for i in range(2):

VR[vd].D[i] = FP64_squareRoot(VR[vj].D[i])

XVFSQRT.S:
for i in range(8):

XR[xd].S[i] = FP32_squareRoot(XR[x]].S[i])

XVFSQRT.D:
for i in range(4):

XR[xd].D[i] = FP64_squareRoot(XR[xj].D[i])

The [X]VFRECIP.{S/D} instruction computes the reciprocal of each single-precision/double-precision floating-point element in vector register vj/xj. The
results are written to the corresponding single-precision/double-precision floating-point elements in vector registers vd/xd. This operation is equivalent to

performing division(1.0,x) according to the IEEE 754-2008 standard specification.

VFRECIP.S:
for i in range(4) :

VR[vd].S[i] = FP32_division(1.0, VR[vj].S[i])

VFRECIP.D:
for i in range(2):

VR[vd].D[i] = FP64_division(1.0, VR[vj].DIi])

XVFRECIP.S:
for i in range(8) :

XR[xd].S[i] = FP32_division(1.0, XR[xj].S[i])

XVFRECIP.D:
for i in range(4):

XR[xd].D[i] = FP64_division(1.0, XR[x{].D[i])

The [X]VFRSQRT.{S/D} instruction performs square root followed by reciprocal operations on each single-precision/double-precision floating-point
element in vector registers vj/xj. The results are written to the corresponding single-precision/double-precision floating-point elements in vector registers vd/xd.

This operation is equivalent to performing division(1.0, squareRoot(x)) according to the IEEE 754-2008 standard specification.

VFRSQRT.S:
for i in range(4):

VR[vd].S[i] = FP32_division(1.0, FP_squareRoot(VR[vj].S[i]))
VFRSQRT.D:

for i in range(2):

VR[vd].D[i] = FP64_division(1.0, FP_squareRoot(VR[vj].D[i]))
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XVFRSQRT.S:
for i in range(8) :

XR[xd].S[i] = FP32_division(1.0, FP_squareRoot(XR[x].S[i]))

XVFRSQRT.D:
for i in range(4):

XR[xd].D[i] = FP64_division(1.0, FP_squareRoot(XR[xj].D[i]))

1.2.4.8 [X]VF{RECIPE/RSQRTE}.{S/D}

Instruction Format:  vfrecipe.s  vd, vj xvfrecipe.s xd, Xj
virecipe.d vd, vj xvirecipe.d xd, xj
virsqrte.s  vd, vj xvirsqrte.s  xd, Xj
virsqrte.d  vd, vj xvirsqrte.d xd, xj

LoongArch V1.1 Instructions

The [X]VFRECIPE.{S/D} instruction calculates the single-precision/double-precision approximation obtained by dividing the corresponding element in
vector register vj/xj by 1.0, writing the result to floating-point register fd. The relative error of the approximation is less than 2-'4,
When the input value is 2N, the output value is 2-N. The results for inputs of QNaN, SNaN, =oo, +0, the conditions that generate floating-point exceptions,

and the default results when a floating-point exception is generated but not triggered are identical to those of the [ X]VFRECIPE.{S/D} instruction.

VFRECIPE.S:
for i in range(4):

VR[vd].S[i] = FP32 reciprocal estimate(VR[vj].S[i])

VFRECIPE.D:
for i in range(2):

VR[vd].D[i] = FP64 reciprocal estimate(VR[vj].D[i])

XVFRECIPE.S:
for i in range(8) :

XR[xd].S[i] = FP32 reciprocal estimate(XR[xj].S[i])

XVFRECIPE.D:
for i in range(4):

XR[xd].D[i] = FP64 reciprocal estimate(XR[xj].D[i])

The [X]VFRSQRTE.{S/D} instruction takes each single-precision/double-precision floating-point element in vector register vj/xj, computes the square
root of that element, divides the single-precision/double-precision floating-point result by 1.0, and writes the result to floating-point register fd. The relative error
of the resulting approximation is less than 2-1.

When the input value is 22V, the output value is 2'N. The results for inputs of QNaN, SNaN, oo, +0, the conditions that generate floating-point exceptions,

and the default results when a floating-point exception is generated but not triggered are identical to those of the [X]VFRSQRT.{S/D} instruction.

VFRSQRTE.S:
for i in range(4) :

VR[vd].S[i] = FP32 reciprocal squareroot estimate(VR[vj].S[i])

VFRSQRTE.D:
for i in range(2) :

VR[vd].D[i] = FP64 reciprocal squareroot_estimate(VR[vj].D[i])

XVFRSQRTE.S:
for i in range(8):

XR[xd].S[i] = FP32 reciprocal squareroot estimate(XR[xj].S[i])

XVFRSQRTE.D:
for i in range(4):

XR[xd].D[i] = FP64_reciprocal_squareroot_estimate(XR[xj].D[i])
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1.2.5 Vector Floating-Point Conversion Instructions

1.2.5.1 [X]VFCVT{L/H}.{S.H/D.S}, [X][VFCVT.{H.S/S.D}

Instruction Format: ~ vfevtls.h  vd, vj xvfevtls.h  xd, xj
vievth.s.h  vd, vj xvfevth.s.h  xd, xj
vievtl.d.s  vd, vj xvfevtld.s  xd, xj
vievth.d.s  vd, vj xvfevth.ds  xd, xj
vfcvt.h.s vd, vj, vk xvfevt.h.s xd, xj, xk
vievts.d  vd, vj, vk xvfevt.s.d xd, xj, xk

The [X]VFCVTL.{S.H/D.S} instruction converts each half-precision/single-precision floating-point element in the lower half of each 128 bits in vector
registers vj/xj to single-precision/double-precision floating-point values. The results are sequentially written to vector registers vd/xd. The rounding mode for the
results is determined by the RM field in the FCSR. The floating-point precision conversion operation follows the specifications of the convertFormat(x) operation

in the IEEE 754-2008 standard.

VFCVTL.S.H:
for i in range(4):

VR[vd].S[i] = FP32_convertFormat(VR[vj].H[i], FP16)

VFCVTL.D.S:
for i in range(2):

VR[vd].D[i] = FP64_convertFormat(VR[vi].S[i], FP32)

XVFCVTL.S.H:
for i in range(4):
XR[xd].S[i+0] = FP32_convertFormat(XR[xj].H[i], FP16)
XR[xd].S[i+4] = FP32_convertFormat(XR[xj].H[i+8], FP16)

XVFCVTL.D.S:
for i in range(2):
XR[xd].D[i+0] = FP64_convertFormat(XR[xj].S[i], FP32)
XR[xd].D[i+2] = FP64_convertFormat(XR[xj].S[i+4], FP32)

The [X]VFCVTH.{S.H/D.S} instruction converts each half-precision/single-precision floating-point element in the upper half of each 128 bits in vector
register vj/xj to single-precision/double-precision floating-point values. The results are sequentially written to the vector register vd/xd. The rounding mode for
the results is determined by the RM field in the FCSR. The floating-point precision conversion operation follows the specifications for the convertFormat(x)

operation in the IEEE 754-2008 standard.

VFCVTH.S.H:
for i in range(4):

VR[vd].S[i] = FP32_convertFormat(VR[vj].H[i+4], FP16)

VFCVTH.D.S:
for i in range(2):

VR[vd].D[i] = FP64_convertFormat(VR[vj].S[i+2], FP32)

XVFCVTH.S.H:
for i in range(4):
XR[xd].S[i+0] = FP32_convertFormat(XR[xj].H[i+4], FP16)
XR[xd].S[i+4] = FP32_convertFormat(XR[xj].H[i+12], FP16)

XVFCVTH.D.S:
for i in range(2):
XR[xd].D[i+0] = FP64_convertFormat(XR[xj].S[i+2], FP32)
XR[xd].D[i+2] = FP64_convertFormat(XR[xj].S[i+6], FP32)

The [X]VFCVT.{H.S/S.D} instruction converts each single-precision/double-precision floating-point element in every 128 bits of vector register vj/xj into
a half-precision/single-precision floating-point number, writing the results sequentially into the upper half of each 128 bits in vector registers vd/xd. It converts

each single-precision/double-precision floating-point element in every 128 bits of vector registers vk/xk to half-precision/single-precision floating-point numbers,

103



LoongArch Reference Manual Volume II-a: Vector Instruction Extensions

writing the results sequentially into the lower half of each 128 bits in vector registers vd/xd. The rounding mode for the result is determined by the RM field in

the FCSR. The floating-point precision conversion operation follows the specifications for the convertFormat(x) operation in the IEEE 754-2008 standard.

VFCVT.H.S:
for i in range(4) :
VR[vd].H[i+4] = FP16_convertFormat(VR[vj].S[i], FP32)
VR[vd].H[i+0] = FP16_convertFormat(VR[vk].S[i], FP32)

VFCVT.S.D:
for i in range(2) :
VR[vd].S[i+2] = FP32_convertFormat(VR[vj].D[i], FP64)
VR[vd].S[i+0] = FP32_convertFormat(VR[vk].D[i], FP64)

XVFCVT.H.S:
for i in range(4):
XR[xd].H[i+4] = FP16_convertFormat(XR[xj].S[i], FP32)
XR[xd].H[i+0] = FP16_convertFormat(XR[xk].S[i], FP32)
XR[xd].H[i+12] = FP16_convertFormat(XR[xj].S[i+4], FP32)
XR[xd].H[i+8] = FP16_convertFormat(XR[xk].S[i+4], FP32)

XVFCVT.S.D:
for i in range(2) :
XR[xd].S[i+2] = FP32_convertFormat(XR[xj].D[i], FP64)
XR[xd].S[i+0] = FP32_convertFormat(XR[xk].D[i], FP64)
XR[xd].S[i+6] = FP32_convertFormat(XR[xj].D[i+2], FP64)
XR[xd].S[i+4] = FP32_convertFormat(XR[xk].D[i+2], FP64)

1.2.5.2 [X]VFRINT[{RNE/RZ/RP/RM}].{S/D}

Instruction Format:  vfrintrne.s vd, vj xvfrintrne.s  xd, Xj
virintrne.d vd, vj xvfrintrne.d xd, Xj
virintrz.s ~ vd, vj xvfrintrz.s  xd, Xj
virintrz.d ~ vd, vj xvfrintrz.d  xd, Xj
virintrp.s  vd, vj xvirintrp.s  xd, xj
virintrp.d ~ vd, vj xvfrintrp.d ~ xd, xj
virintrm.s  vd, vj xvfrintrm.s  xd, Xj
virintrm.d  vd, vj xvfrintrm.d  xd, Xj
virint.s vd, vj xvfrint.s xd, Xj
virint.d vd, vj xvfrint.d xd, Xj

The [X]VFRINTRNE.{S/D} instruction converts each single-precision/double-precision floating-point element in vector register vj/xj to a single-
precision/double-precision floating-point number with integer value. The result is written to the corresponding single-precision/double-precision floating-point

element in vector register vd/xd. The result uses the "rounding to nearest (even-middle rounding)" method.

VFRINTRNE.S:
for i in range(4):

VR[vd].S[i] = FP32_roundTolnteger(VR[vj].S[i], FCSR.Enables.I, 0)

VFRINTRNE.D:
for i in range(2):

VR[vd].D[i] = FP64_roundTolnteger(VR[vj].D[i], FCSR.Enables.I, 0)

XVFRINTRNE.S:
for i in range(8):

XR[xd].S[i] = FP32_roundTolnteger(XR[xj].S[i], FCSR.Enables.I, 0)
XVFRINTRNE.D:

for i in range(4):

XR[xd].D[i] = FP64_roundTolnteger(XR[xj].D[i], FCSR.Enables.I, 0)
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The [X]JVFRINTRZ.{S/D} instruction converts each single-precision/double-precision floating-point element in vector register vj/xj into a single-
precision/double-precision floating-point number with integer values, writing the results to the corresponding single-precision/double-precision floating-point

elements in vector registers vd/xd. The results are rounded toward zero.

VFRINTRZ.S:
for i in range(4):

VR[vd].S[i] = FP32_roundTolnteger(VR[vj].S[i], FCSR.Enables.I, 1)

VFRINTRZ.D:
for i in range(2):

VR[vd].D[i] = FP64_roundTolnteger(VR[vj].D[i], FCSR.Enables.I, 1)

XVFRINTRZ.S:
for i in range(8) :

XR[xd].S[i] = FP32_roundTolnteger(XR[xj].S[i], FCSR.Enables.I, 1)

XVFRINTRZ.D:
for i in range(4):

XR[xd].D[i] = FP64_roundTolnteger(XR[xj].D[i], FCSR.Enables.I, 1)

The [X]VFRINTRP.{S/D} instruction converts each single-precision/double-precision floating-point element in vector register vj/xj into a single-
precision/double-precision floating-point number with integer values, writing the results to the corresponding single-precision/double-precision floating-point

elements in vector registers vd/xd. The results are rounded toward positive infinity.

VFRINTRP.S:
for i in range(4) :

VR[vd].S[i] = FP32_roundTolnteger(VR[vj].S[i], FCSR.Enables.I, 2)

VFRINTRP.D:
for i in range(2):

VR[vd].D[i] = FP64_roundTolnteger(VR[vj].D[i], FCSR.Enables.I, 2)

XVFRINTRP.S:
for i in range(8):

XR[xd].S[i] = FP32_roundTolnteger(XR[xj].S[i], FCSR.Enables.I, 2)

XVFRINTRP.D:
for i in range(4):

XR[xd].D[i] = FP64_roundTolnteger(XR[xj].D[i], FCSR.Enables.I, 2)

The [X]JVFRINTRM.{S/D} instruction converts each single-precision/double-precision floating-point element in vector register vj/xj to a single-
precision/double-precision floating-point number with an integer value. The result is written to the corresponding single-precision/double-precision floating-point

element in vector register vd/xd. The result is rounded toward negative infinity.

VFRINTRM.S:
for i in range(4) :

VR[vd].S[i] = FP32_roundTolnteger(VR[vj].S[i], FCSR.Enables.I, 3)

VFRINTRM.D:
for i in range(2):

VR[vd].D[i] = FP64_roundTolnteger(VR[vj].D[i], FCSR.Enables.I, 3)

XVFRINTRM.S:
for i in range(8):

XR[xd].S[i] = FP32_roundTolnteger(XR[xj].S[i], FCSR.Enables.I, 3)

XVFRINTRM.D:
for i in range(4):
XR[xd].D[i] = FP64_roundTolnteger(XR[xj].D[i], FCSR.Enables.I, 3)

The [X]VFRINT.{S/D} instruction converts each single-precision/double-precision floating-point element in vector register vj/xj to a single-
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precision/double-precision floating-point number with an integer value. The result is written to the corresponding single-precision/double-precision floating-point

element in vector register vd/xd. The rounding mode for the result is determined by the RM field in FCSR.

VFRINT.S:
for i in range(4) :

VR[vd].S[i] = FP32_roundTolnteger(VR[vj].S[i], FCSR.Enables.l, FCSR.RM)

VFRINT.D:
for i in range(2):

VR[vd].D[i] = FP64 roundTolnteger(VR[vj].D[i], FCSR.Enables.I, FCSR.RM)

XVFRINT.S:
for i in range(8):
XR[xd].S[i] = FP32_roundTolnteger(XR[xj].S[i], FCSR.Enables.I, FCSR.RM)

XVFRINT.D:
for i in range(4):

XR[xd].D[i] = FP64_roundTolnteger(XR[x].D[i], FCSR.Enables.I, FCSR.RM)

1.2.5.3 [X]VFTINT[{RNE/RZ/RP/RM}|.{W.S/L.D}, [X]VFTINT[RZ].{WU.S/LU.D},
[X]VFTINT[{RNE/RZ/RP/RM}].W.D, [X]VFTINT[{RNE/RZ/RP/RM}|{L/H}.L.S

Instruction Format:  vftintrne.w.s  vd, vj xvftintrne.w.s xd, Xj
vftintrne.l.d vd, vj xvftintrne.l.d xd, Xj
vitintrz.w.s vd, vj xvftintrz.w.s xd, Xj
vftintrz.l.d vd, vj xvftintrz.l.d xd, Xj
vitintrp.w.s vd, vj xvftintrp.w.s xd, Xj
vitintrp.1.d vd, vj xvftintrp.l.d xd, xj
vitintrm.w.s vd, vj xvftintrm.w.s xd, xj
vftintrm.1.d vd, vj xvftintrm.1.d xd, xj
vftint.w.s vd, vj xvftint.w.s xd, Xj
vftint.l.d vd, vj xvftint.1.d xd, xj
vitintrzwu.s  vd, vj xvftintrz.wu.s xd, xj
vftintrz.lu.d vd, vj xvftintrz.lu.d xd, xj
vftint.wu.s vd, vj xvftint.wu.s xd, xj
vftint.lu.d vd, vj xvftint.lu.d xd, xj
vitintrne.w.d  vd, vj, vk xvftintrne.w.d xd, xj, xk
vitintrz.w.d vd, vj, vk xvftintrz.w.d xd, xj, xk
vitintrp.w.d vd, vj, vk xvftintrp.w.d xd, xj, xk
vitintrm.w.d  vd, vj, vk xvftintrm.w.d xd, xj, xk
vftint.w.d vd, vj, vk xvftint.w.d xd, xj, xk
vftintrnel.ls  vd, vj xvftintrnel.1.s xd, xj
vftintrneh.l.s ~ vd, vj xvftintrneh.l.s xd, xj
vftintrzl.l.s vd, vj xvftintrzl.l.s xd, Xj
vftintrzh.l.s vd, vj xvftintrzh.l.s xd, Xj
vftintrpl.Ls vd, vj xvftintrpl.Ls xd, Xj
vftintrph.L.s vd, vj xvftintrph.l.s xd, Xj
vitintrml.Ls vd, vj xvftintrml.1.s xd, xj
vitintrmh.l. s vd, vj xvftintrmh.Ls xd, xj
vtintl.L.s vd, vj xvftintl.1s xd, xj
vftinth.Ls vd, vj xvftinth.l.s xd, xj

The [X]VFTINTRNE.{W.S/ L.D} instruction converts each single-precision/double-precision floating-point element in vector registers vj/xj into signed
integer/double-words. The results are written to the corresponding positions in vector registers vd/xd. The results are rounded using the "round-to-nearest (even-

if-odd)" method.
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VFTINTRNE.W.S:
for i in range(4):

VR[vd].W[i] = Sint32_convertTolnteger(VR[vj].S[i], FCSR.Enables.I, 0)

VFTINTRNE.L.D:
for i in range(2):

VR[vd].L[i] = Sint64_convertTolnteger(VR[vj].D[i], FCSR.Enables.I, 0)

XVFTINTRNE.W.S:
for i in range(8):

XR[xd].W[i] = Sint32_convertTolnteger(XR[xj].S[i], FCSR.Enables.I, 0)

XVFTINTRNE.L.D:
for i in range(4):

XR[xd].L[i] = Sint64_convertTolnteger(XR[xj].D[i], FCSR.Enables.I, 0)

The [X]VFTINTRZ.{W.S/L.D} instruction converts each single-precision/double-precision floating-point element in vector register vj/xj to a signed

integer/double-word. The results are written to the corresponding elements in vector register vd/xd. The results are rounded toward zero.

VFTINTRZ.W.S:
for i in range(4):

VR[vd].W[i] = Sint32_convertTolnteger(VR[vj].S[i], FCSR.Enables.I, 1)

VFTINTRZ.L.D:
for i in range(2):

VR[vd].L[i] = Sint64_convertTolnteger(VR[vj].D[i], FCSR.Enables.I, 1)

XVFTINTRZ.W.S:
for i in range(8):

XR[xd].W[i] = Sint32_convertTolnteger(XR[xj].S[i], FCSR.Enables.I, 1)

XVFTINTRZ.L.D:
for i in range(4):

XR[xd].L[i] = Sint64 convertTolnteger(XR[xj].D[i], FCSR.Enables.I, 1)

The [X]VFTINTRP.{W.S/L.D} instruction converts each single-precision/double-precision floating-point element in vector register vj/xj to a signed

integer/double-word, writing the result to the corresponding element positions in vector register vd/xd. The results are rounded toward positive infinity.

VFTINTRP.W.S:
for i in range(4):
VR[vd].W[i] = Sint32_convertTolnteger(VR[vj].S[i], FCSR.Enables.I, 2)

VFTINTRP.L.D:
for i in range(2):

VR[vd].L[i] = Sint64 convertTolnteger(VR[vj].D[i], FCSR.Enables.I, 2)

XVFTINTRP.W.S:
for i in range(8):

XR[xd].W[i] = Sint32_convertTolnteger(XR[xj].S[i], FCSR.Enables.I, 2)

XVFTINTRP.L.D:
for i in range(4):

XR[xd].L[i] = Sint64 convertTolnteger(XR[xj].D[i], FCSR.Enables.I, 2)

The [X]VFTINTRM.{W.S/L.D} instruction converts each single-precision/double-precision floating-point element in vector register vj/xj to a signed

integer/double-word. The results are written to the corresponding elements in vector register vd/xd. The results are rounded toward negative infinity.
VFTINTRM.W.S:

for i in range(4):

VR[vd].W[i] = Sint32_convertTolnteger(VR[vj].S[i], FCSR.Enables.I, 3)
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VFTINTRM.L.D:
for i in range(2):

VR[vd].L[i] = Sint64_convertTolnteger(VR[vj].D[i], FCSR.Enables.I, 3)

XVFTINTRM.W.S:
for i in range(8):

XR[xd].W[i] = Sint32_convertTolnteger(XR[xj].S[i], FCSR.Enables.I, 3)

XVFTINTRM.L.D:
for i in range(4):

XR[xd].L[i] = Sint64 convertTolnteger(XR[xj].D[i], FCSR.Enables.I, 3)

The [X]VFTINT.{W.S/L.D} instruction converts each single-precision/double-precision floating-point element in vector register vj/xj to a signed

integer/double-word, writing the result to the corresponding element in vector register vd/xd. The rounding mode for the result is determined by the RM field in

FCSR.
VFTINT.W.S:
for i in range(4) :
VR[vd].W[i] = Sint32_convertTolnteger(VR[vj].S[i], FCSR.Enables.I, FCSR.RM)
VFTINT.L.D:
for i in range(2):
VR[vd].L[i] = Sint64_convertTolnteger(VR[vj].D[i], FCSR.Enables.I, FCSR.RM)
XVFTINT.W.S:
for i in range(8):
XR[xd].W[i] = Sint32_convertTolnteger(XR[xj].S[i], FCSR.Enables.I, FCSR.RM)
XVFTINT.L.D:

for i in range(4):
XR[xd].L[i] = Sint64 convertTolnteger(XR[xj].D[i], FCSR.Enables.I, FCSR.RM)

The [X]VFTINTRZ.{WU.S/LU.D} instruction converts each single-precision/double-precision floating-point element in vector register vj/xj to an

unsigned integer/double-word. The results are written to the corresponding elements in vector register vd/xd. The results are rounded toward zero.

VFTINTRZ.WU.S:
for i in range(4) :

VR[vd].W[i] = Uint32_convertTolnteger(VR[vj].S[i], FCSR.Enables.I, 1)

VFTINTRZ.LU.D:
for i in range(2):
VR[vd].L[i] = Uint64_convertTolnteger(VR[vj].D[i], FCSR.Enables.I, 1)

XVFTINTRZ.WU.S:
for i in range(8):

XR[xd].W[i] = Uint32_convertTolnteger(XR[xj].S[i], FCSR.Enables.I, 1)

XVFTINTRZ.LU.D:
for i in range(4):

XR[xd].L[i] = Uint64 convertTolnteger(XR[xj].D[i], FCSR.Enables.I, 1)

The [X]VFTINT.{WU.S/LU.D} instruction converts each single-precision/double-precision floating-point element in vector register vj/xj to an unsigned

integer/double-word. The results are written to the corresponding elements in vector register vd/xd. The rounding mode for the results is determined by the RM

field in FCSR.
VFTINT.WU.S:

for i in range(4):

VR[vj].W[i] = Uint32_convertTolnteger(VR[vj].S[i], FCSR.Enables.I, FCSR.RM)
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VFTINT.LU.D:
for i in range(2) :

VR[vd].L[i] = Uint64_convertTolnteger(VR[vj].D[i], FCSR.Enables.I, FCSR.RM)

XVFTINT.WU.S:
for i in range(8):

XR[xd].W[i] = Uint32_convertTolnteger(XR[xj].S[i], FCSR.Enables.I, FCSR.RM)

XVFTINT.LU.D:
for i in range(4) :

XR[xd].L[i] = Uint64_convertTolnteger(XR[xj].D[i], FCSR.Enables.I, FCSR.RM)

The [X]VFTINTRNE.W.D instruction converts each double-precision floating-point element in every 128 bits of vector registers vj/xj into a signed
integer. The results are sequentially written into the upper half of each 128-bit in vector register vd/xd. It converts each double-precision floating-point element in
vector register vk/xk to a signed integer, writing the results sequentially to the lower half of each 128 bits in vector register vd/xd. The results are rounded using

"round-to-nearest (mid-rounding)" precision.

VFTINTRNE.W.D:
for i in range(2):
VR[vd].W[i+2] = Sint32_convertTolnteger(VR[vj].D[i], FCSR.Enables.I, 0)
VR[vd].W[i+0] = Sint32_convertTolnteger(VR[vk].D[i], FCSR.Enables.I, 0)

XVFTINTRNE.W.D:
for i in range(2):
XR[xd].W[i+2] = Sint32_convertTolnteger(XR[xj].D[i], FCSR.Enables.I, 0)
XR[xd].W[i+0] = Sint32_convertTolnteger(XR[xk].D[i], FCSR.Enables.I, 0)
XR[xd].W[i+6] = Sint32_convertTolnteger(XR[xj].D[i+2], FCSR.Enables.I,0)
XR[xd].W[i+4] = Sint32_convertTolnteger(XR[xk].D[i+2], FCSR.Enables.I,0)

The [X]VFTINTRZ.W.D instruction converts each double-precision floating-point element in every 128 bits of vector registers vj/xj into a signed integer.
The results are sequentially written into the upper half of each 128-bit in vector register vd/xd. It converts each double-precision floating-point element in vector

register vk/xk to a signed integer, writing the results sequentially to the lower half of each 128 bits in vector register vd/xd. The results are rounded toward zero.

VFTINTRZ.W.D:
for i in range(2):
VR[vd].W[i+2] = Sint32_convertTolnteger(VR[vj].D[i], FCSR.Enables.I, 1)
VR[vd].W[i+0] = Sint32_convertTolnteger(VR[vk].D[i], FCSR.Enables.I, 1)

XVFTINTRZ.W.D:
for i in range(2):

XR[xd].W[i+2] = Sint32_convertTolnteger(XR[xj].D[i], FCSR.Enables.I, 1)

XR[xd].W[i+0] = Sint32_convertTolnteger(XR[xk].D[i], FCSR.Enables.I, 1)
XR[xd].W[i+6] = Sint32_convertTolnteger(XR[xj].D[i+2], FCSR.Enables.I,1)
XR[xd].W[i+4] = Sint32_convertTolnteger(XR[xk].D[i+2], FCSR.Enables.I,1)

The [X]VFTINTRP.W.D instruction converts each double-precision floating-point element in every 128 bits of vector registers vj/xj into a signed integer.
The results are sequentially written into the upper half of each 128-bit in vector register vd/xd. It converts each double-precision floating-point element in vector
register vk/xk to a signed integer, writing the results sequentially to the lower half of each 128 bits in vector register vd/xd. The results are rounded toward

positive infinity.

VFTINTRP.W.D:
for i in range(2):
VR[vd].W[i+2] = Sint32_convertTolnteger(VR[vj].D[i], FCSR.Enables.I, 2)
VR[vd].W[i+0] = Sint32_convertTolnteger(VR[vk].D[i], FCSR.Enables.I, 2)
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XVFTINTRP.W.D:
for i in range(2):
XR[xd].W[i+2] = Sint32_convertTolnteger(XR[xj].D[i], FCSR.Enables.I, 2)
XR[xd].W[i+0] = Sint32_convertTolnteger(XR[xk].D[i], FCSR.Enables.I, 2)
XR[xd].W[i+6] = Sint32_convertTolnteger(XR[xj].D[i+2], FCSR.Enables.I,2)
XR[xd].W[i+4] = Sint32_convertTolnteger(XR[xk].D[i+2], FCSR.Enables.1,2)

The [X]VFTINTRM.W.D instruction converts each double-precision floating-point element in every 128 bits of vector registers vj/xj into a signed integer.
The results are sequentially written into the upper half of each 128-bit in vector register vd/xd. It converts each double-precision floating-point element in vector
register vk/xk to a signed integer, writing the results sequentially to the lower half of each 128 bits in vector register vd/xd. The results are rounded toward

negative infinity.

VFTINTRM.W.D:
for i in range(2):
VR[vd].W[i+2] = Sint32_convertTolnteger(VR[vj].D[i], FCSR.Enables.I, 3)
VR[vd].W[i+0] = Sint32 convertTolnteger(VR[vk].D[i], FCSR.Enables.I, 3)

XVFTINTRM.W.D:
for i in range(3):

XR[xd].W[i+2] = Sint32_convertTolnteger(XR[xj].D[i], FCSR.Enables.1, 3)

XR[xd].W[i+0] = Sint32_convertTolnteger(XR[xk].D[i], FCSR.Enables.I, 3)
XR[xd].W[i+6] = Sint32_convertTolnteger(XR[xj].D[i+2], FCSR.Enables.I,3)
XR[xd].W[i+4] = Sint32_convertTolnteger(XR[xk].D[i+2], FCSR.Enables.I,3)

The [X]VFTINT.W.D instruction converts each double-precision floating-point element in every 128 bits of vector registers vj/xj into a signed integer.
The results are sequentially written into the upper half of each 128-bit in vector register vd/xd. It converts each double-precision floating-point element in vector
register vk/xk to a signed integer, writing the results sequentially to the lower half of each 128 bits in vector register vd/xd. The rounding mode for the results is

determined by the RM field in FCSR.

VFTINT.W.D:
for i in range(2):
VR[vd].W[i+2] = Sint32_convertTolnteger(VR[vj].D[i], FCSR.Enables.I, FCSR.RM)
VR[vd].W[i+0] = Sint32_convertTolnteger(VR[vk].D[i], FCSR.Enables.I, FCSR.RM)

XVFTINT.W.D:
for i in range(2) :
XR[xd].W[i+2] = Sint32_convertTolnteger(XR[xj].D[i], FCSR.Enables.I, FCSR.RM)
XR[xd].W[i+0] = Sint32_convertTolnteger(XR[xk].D[i], FCSR.Enables.I, FCSR.RM)
XR[xd].W[i+6] = Sint32_convertTolnteger(XR[xj].D[i+2], FCSR.Enables.], FCSR.RM)
XR[xd].W[i+4] = Sint32_convertTolnteger(XR[xk].D[i+2], FCSR.Enables.I, FCSR.RM)

The [X]JVFTINTRNEL.L.S instruction converts each single-precision floating-point element in the lower half of each 128 bits within vector registers vj/xj
into a signed integer double-word. The results are sequentially written to vector registers vd/xd. The results are rounded using the "round-to-nearest (even-if-
odd)" method.

VFTINTRNEL.L.S:
for i in range(2):

VR[vd].D[i] = Sint64_convertTolnteger(VR[vj].S[i], FCSR.Enables.I, 0)

XVFTINTRNEL.L.S:
for i in range(2):
XR[xd].D[i+0] = Sint64_convertTolnteger(XR[xj].S[i], FCSR.Enables.I, 0)
XR[xd].D[i+2] = Sint64_convertTolnteger(XR[xj].S[i+4], FCSR.Enables.1,0)

The [X]VFTINTRNEH.L.S instruction converts each single-precision floating-point element in the upper half of every 128 bits in vector registers vj/xj

into a signed integer doubleword. The results are sequentially written to vector registers vd/xd. The results are rounded using the "round-to-nearest (even-if-odd)"

method.
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VFTINTRNEH.L.S:
for i in range(2):

VR[vd].D[i] = Sint64_convertTolnteger(VR[vj].S[i+2], FCSR.Enables.I, 0)

XVFTINTRNEH.L.S:
for i in range(2):
XR[xd].D[i+0] = Sint64_convertTolnteger(XR[xj].S[i+2], FCSR.Enables.1,0)
XR[xd].D[i+2] = Sint64_convertTolnteger(XR[xj].S[i+6], FCSR.Enables.1,0)

The [X]VFTINTRZL.L.S instruction converts each single-precision floating-point element in the lower half of every 128 bits in vector registers vj/xj into

a signed integer double-word. The results are sequentially written to vector registers vd/xd. The results are rounded toward zero.

VFTINTRZL.L.S:
for i in range(2) :

VR[vd].D[i] = Sint64_convertTolnteger(VR[vj].S[i], FCSR.Enables.I, 1)

XVFTINTRZL.L.S:
for i in range(2):

XR[xd].D[i+0] = Sint64_convertTolnteger(XR[xj].S[i], FCSR.Enables.I, 1)

XR[xd].D[i+2] = Sint64_convertTolnteger(XR[xj].S[i+4], FCSR.Enables.I,1)

The [X]JVFTINTRZH.L.S instruction converts each single-precision floating-point element in the upper half of every 128 bits in vector registers vj/xj into

a signed integer double-word. The results are sequentially written to vector registers vd/xd. The results are rounded toward zero.

VFTINTRZH.L.S:
for i in range(2):

VR[vd].D[i] = Sint64_convertTolnteger(VR[vj].S[i+2], FCSR.Enables.I, 1)

XVFTINTRZH.L.S:
for i in range(2):
XR[xd].D[i+0] = Sint64_convertTolnteger(XR[xj].S[i+2], FCSR.Enables.I,1)
XR[xd].D[i+2] = Sint64_convertTolnteger(XR[xj].S[i+6], FCSR.Enables.I,1)

The [X]VFTINTRPL.L.S instruction converts each single-precision floating-point element in the lower half of every 128 bits in vector registers vj/xj into

a signed integer double-word. The results are sequentially written to vector registers vd/xd. The results are rounded toward positive infinity.

VFTINTRPL.L.S:
for i in range(2) :

VR[vd].D[i] = Sint64_convertTolnteger(VR[vj].S[i], FCSR.Enables.I, 2)

XVFTINTRPL.L.S:
for i in range(2):
XR[xd].D[i+0] = Sint64_convertTolnteger(XR[xj].S[i], FCSR.Enables.I, 2)
XR[xd].D[i+2] = Sint64_convertTolnteger(XR[xj].S[i+4], FCSR.Enables.1,2)

The [X]VFTINTRPH.L.S instruction converts each single-precision floating-point element in the upper half of every 128 bits in vector registers vj/xj into

a signed integer double-word. The results are sequentially written to vector registers vd/xd. The results are rounded toward positive infinity.

VFTINTRPH.L.S:
for i in range(2) :

VR[vd].D[i] = Sint64_convertTolnteger(VR[vj].S[i+2], FCSR.Enables.I, 2)

XVFTINTRPH.L.S:
for i in range(2):
XR[xd].D[i+0] = Sint64_convertTolnteger(XR[xj].S[i+2], FCSR.Enables.1,2)
XR[xd].D[i+2] = Sint64_convertTolnteger(XR[xj].S[i+6], FCSR.Enables.I, 2)

The [X]JVFTINTRML.L.S instruction converts each single-precision floating-point element in the lower half of every 128 bits in vector registers vj/xj into

a signed integer double-word. The results are sequentially written to vector registers vd/xd. The results are rounded toward negative infinity.
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VFTINTRML.L.S:
for i in range(2) :

VR[vd].D[i] = Sint64_convertTolnteger(VR[vj].S[i], FCSR.Enables.I, 3)

XVFTINTRML.L.S:
for i in range(2):
XR[xd].D[i+0] = Sint64_convertTolnteger(XR[xj].S[i], FCSR.Enables.I, 3)
XR[xd].D[i+2] = Sint64_convertTolnteger(XR[xj].S[i+4], FCSR.Enables.1, 3)

The [X]VFTINTRMH.L.S instruction converts each single-precision floating-point element in the upper half of every 128 bits in vector registers vj/xj into

a signed integer double-word. The results are sequentially written to vector registers vd/xd. The results are rounded toward negative infinity.

VFTINTRMH.L.S:
for i in range(2) :

VR[vd].D[i] = Sint64_convertTolnteger(VR[vj].S[i+2], FCSR.Enables.I, 3)

XVFTINTRMH.L.S:
for i in range(2):

XR[xd].D[i+0] = Sint64_convertTolnteger(XR[xj].S[i+2], FCSR.Enables.1,3)

XR[xd].D[i+2] = Sint64_convertTolnteger(XR[xj].S[i+6], FCSR.Enables.1, 3)

The [X]VFTINTL.L.S instruction converts each single-precision floating-point element in the lower half of every 128 bits in vector register vj/xj into a
signed integer double-word. The results are sequentially written to vector registers vd/xd. The rounding mode for the results is determined by the RM field in
FCSR.

VFTINTL.L.S:
for i in range(2) :

VR[vd].D[i] = Sint64_convertTolnteger(VR[vj].S[i], FCSR.Enables.I, FCSR. RM)

XVFTINTL.L.S:
for i in range(2):
XR[xd].D[i+0] = Sint64_convertTolnteger(XR[xj].S[i], FCSR.Enables.I, FCSR.RM)
XR[xd].D[i+2] = Sint64_convertTolnteger(XR[xj].S[i+4], FCSR.Enables.I, FCSR.RM)

The [X]VFTINTH.L.S instruction converts each single-precision floating-point element in the upper half of every 128 bits in the vector register vj/xj into
a signed integer double-word. The results are sequentially written to vector register vd/xd. The rounding mode for the results is determined by the RM field in

FCSR.

VFTINTH.L.S:
for i in range(2) :

VR[vd].D[i] = Sint64_convertTolnteger(VR[vj].S[i+2], FCSR.Enables.I, FCSR.RM)

XVFTINTH.L.S:
for i in range(2):
XR[xd].D[i+0] = Sint64_convertTolnteger(XR[xj].S[i+2], FCSR.Enables.I, FCSR.RM)
XR[xd].D[i+2] = Sint64_convertTolnteger(XR[xj].S[i+6], FCSR.Enables.I, FCSR.RM)

1.2.5.4 [X]VFFINT.{S.W/D.L}[U], [X]VFFINT.S.L, [X]VFFINT{L/H}.D.W

Instruction Format:  vffints.w  vd, vj xvffint.s.w xd, Xj
vifint.dl  vd,vj xvffint.d.1 xd, xj
vifint.s.wu vd, vj xvffint.s.wu xd, Xj
vifint.d.lu vd, vj xvffint.d.lu xd, Xj
vifintl.dw vd, vj xvffintl.d.w xd, xj
vifinth.d.w vd, vj xvffinth.dw  xd, xj
vifint.sl  vd,vj xvffint.s.1 xd, xj

The [X]VFFINT.{S.W/D.L} instruction converts the signed integer/double-word elements in vector registers vj/xj to single-precision/double-precision

floating-point numbers, writing the results to the corresponding elements in vector registers vd/xd. The rounding mode for the results is determined by the RM
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field in the FCSR.

VFFINT.S.W:
for i in range(4) :

VR[vd].S[i] = FP32_convertFromInt(VR[vj].W[i], SINT32)

VFFINT.D.L:
for i in range(2):

VR[vd].D[i] = FP64 convertFromInt(VR[vj].L[i], SINT64)

XVFFINT.S.W:
for i in range(8):

XR[xd].S[i] = FP32_convertFromInt(XR[xj].W[i], SINT32)

XVFFINT.D.L:
for i in range(4):

XR[xd].D[i] = FP64_convertFromInt(XR[xj].L[i], SINT64)

The [X]VFFINT.{S.W/D.L}U instruction converts each unsigned integer/double-word element in vector register vj/xj to a single-precision/double-
precision floating-point number, writing the result to the corresponding element in vector register vd/xd. The rounding mode for the result is determined by the
RM field in the FCSR.

VFFINT.S.WU:
for i in range(4):

VR[vd].S[i] = FP32_convertFromInt(VR[vj].W[i], UINT32)

VFFINT.D.LU:
for i in range(2):

VR[vd].D[i] = FP64 convertFromInt(VR[vj].L[i], UINT64)

XVFFINT.S.WU:
for i in range(8):

XR[xd].S[i] = FP32_convertFromInt(XR[xj].W[i], UINT32)

XVFFINT.D.LU:
for i in range(4):

XR[xd].D[i] = FP64_convertFromInt(XR[xj].L[i], UINT64)

The [X]VFFINT.S.L instruction converts each signed integer double-word element in every 128 bits of vector registers vj/xj into a single-precision
floating-point number. The results are sequentially written to the upper half of each 128 bits in vector registers vd/xd. It converts each signed integer double-word
element in vector register vk/xk to a single-precision floating-point number, writing the results sequentially to the upper half of each 128 bits in vector register

vd/xd. The rounding mode for the results is determined by the RM field in FCSR.

VFFINT.S.L:
for i in range(2):
VR[vd].S[i+2] = FP32_convertFromInt(VR[vj].L[i], UINT64)
VR[vd].S[i+0] = FP32_convertFromInt(VR[vk].L[i], UINT64)

XVFFINT.S.L:
for i in range(2):
XR[xd].S[i+2] = FP32_convertFromInt(XR[xj].L[i], UINT64)
XR[xd].S[i+0] = FP32_convertFromInt(XR[xk].L[i], UINT64)
XR[xd].S[i+6] = FP32_convertFromInt(XR[xj].L[i+2], UINT64)
XR[xd].S[i+4] = FP32_convertFromInt(XR[xk].L[i+2], UINT64)

The [X]VFFINTL.D.W instruction converts each signed integer element in each lower 128 bits of vector register vj/xj into a double-precision floating-

point number, writing the results sequentially into vector register vd/xd. The rounding mode for the results is determined by the RM field in the FCSR.

VFFINTL.D.W:
for i in range(2) :

VR[vd].D[i] = FP64 convertFromInt(VR[vj].W[i], SINT32)
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XVFFINTL.D.W:
for i in range(2):
XR[xd].D[i+0] = FP64_convertFromInt(XR[xj].W[i], SINT32)
XR[xd].D[i+2] = FP64_convertFromInt(XR[xj].W[i+4], SINT32)

The [X]VFFINTH.D.W instruction converts each signed integer element in each upper 128 bits of vector register vj/xj into a double-precision floating-

point number, writing the results sequentially into vector register vd/xd. The rounding mode for the results is determined by the RM field in the FCSR.

VFFINTH.D.W:
for i in range(2) :

VR[vd].D[i] = FP64 convertFromInt(VR[vj].W[i+2], SINT32)

XVFFINTH.D.W:
for i in range(2):

XR[xd].D[i+0] = FP64_convertFromInt(XR[xj].W[i+2], SINT32)
XR[xd].D[i+2] = FP64_convertFromInt(XR[xj]. W[i+6], SINT32)

1.2.6 Vector Integer Comparison, Floating-Point Comparison, and Selection Instructions

1.2.6.1 [X]VSEQII].{B/H/W/D}

Instruction Format: ~ vseq.b vd, vj, vk xvseq.b xd, xj, xk
vseq.h vd, vj, vk xvseq.h xd, xj, xk
vseq.w vd, vj, vk xvseq.w  xd, xj, xk
vseq.d vd, vj, vk xvseq.d xd, xj, xk
vseqi.b vd, vj, si5 xvseqi.b xd, xj, si5
vseqi.h vd, vj, si5 xvseqi.h xd, xj, si5
vseqi.w vd, vj, si5 xvseqi.w  xd, xj, si5
vseqi.d vd, vj, si5 xvseqi.d xd, xj, si5

The [X]VSEQ.{B/H/W/D} instruction compares the integer byte/half-word/word/double-word elements in vector register vj/xj with the corresponding
integer byte/half-word/word/double-word elements in vector register vk/xk. If two elements are equal, the corresponding integer byte/half-word/word/double-

word elements in vector register vd/xd are set to all 1, or they are set to all 0.

VSEQ.B:
for i in range(16):

VR[vd].B[i] = (VR[vj].B[i] = VR[VK].B[i]) ? {8{1'b1}} : 0

VSEQ.H:
for i in range(8):

VR[vd].H[i] = (VR[vj].H[i] == VR[VK].H[i]) ? {16{1'b1}} : 0

VSEQ.W:
for i in range(4):

VR[vd].W[i] = (VR[vj].WI[i] == VR[vk].W[i]) ? {32{1'b1}} : O
VSEQ.D:
for i in range(2):

VR[vd].D[i] = (VR[vj].D[i] == VR[vK].D[i]) ? {64{1'b1}} : 0

XVSEQ.B:
for i in range(32):

XR[xd].B[i] = (XR[xj].B[i] == XR[xk].B[i]) ? {8{1'b1}} : 0

XVSEQ.H:
for i in range(16):

XR[xd].H[i] = (XR[xj].H[i] == XR[xk].H[i]) ? {16{1'b1}} : 0
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XVSEQ.W:
for i in range(8):

XR[xd].W[i] = (XR[xj].W[i] == XR[xk].W[i]) ? {32{1'b1}} : 0

XVSEQ.D:
for i in range(4):

XR[xd].D[i] = (XR[xj].D[i] == XR[xk].D[i]) ? {64{1'b1}} : 0

The [X]VSEQI {B/H/W/D} instruction compares the integer byte/half-word/word/double-word elements in vector register vj/xj with immediate value si5,
after sign-extending to integer byte/half-word/word/double-word. If they are equal, the corresponding integer byte/half-word/word/double-word elements in

vector register vd/xd are set to all 1, or they are set to all 0.

VSEQI.B:
for i in range(16):

VR[vd].B[i] = (VR[vj].B[i] == SignExtend(si5, 8)) ? {8{1'b1}} : 0

VSEQILH:
for i in range(8):

VR[vd].B[i] = (VR[vi].B[i] = SignExtend(si5, 16)) ? {16{1'b1}} : 0

VSEQLW:
for i in range(4):

VR[vd].B[i] = (VR[vj].B[i] == SignExtend(si5, 32)) ? {32{1'b1}} : 0

VSEQILD:
for i in range(2):

VR[vd].B[i] = (VR[vj].B[i] == SignExtend(si5, 64)) ? {64{1'b1}} : 0

XVSEQILB:
for i in range(32):

XR[xd].B[i] = (XR[xj].B[i] = SignExtend(si5, 8)) ? {8{1'b1}} : 0

XVSEQLH:
for i in range(16):

XR[xd].B[i] = (XR[xj].B[i] == SignExtend(si5, 16)) ? {16{1'b1}} : 0

XVSEQLW:
for i in range(8):

XR[xd].B[i] = (XR[xj].B[i] == SignExtend(si5, 32)) ? {32{1'b1}} : 0

XVSEQLD:
for i in range(4):

XR[xd].B[i] = (XR[xj].B[i] == SignExtend(si5, 64)) ? {64{1'bl}} : 0

1.2.6.2 [X]VSLE[I].{B/H/W/D}[U]

Instruction Format:  vsle.b vd, vj, vk xvsle.b xd, xj, xk
vsle.h vd, vj, vk xvsle.h xd, xj, xk
vsle.w vd, vj, vk xvsle.w xd, xj, xk
vsle.d vd, vj, vk xvsle.d xd, xj, xk
vslei.b vd, vj, si5 xvslei.b xd, xj, si5
vslei.h vd, vj, si5 xvslei.h xd, xj, si5
vslei.w vd, vj, si5 xvslei.w xd, xj, si5
vslei.d vd, vj, si5 xvslei.d xd, xj, si5
vsle.bu vd, vj, vk xvslebu  xd xj, xk
vsle.hu vd, vj, vk xvslehu  xd, xj, xk
vsle.wu vd, vj, vk xvslewu  xd, xj, xk
vsle.du vd, vj, vk xvsle.du  xd, xj, xk
vslei.bu vd, vj, uis xvsleibu  xd, xj, uis
vslei.hu vd, vj, uis xvsleihu  xd, xj, uiS
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vsleiwu  vd, vj, uis xvsleiwu  xd, xj, uiS

vslei.du vd, vj, ui5 xvslei.du  xd, xj, ui5

The [X]VSLE.{B/H/W/D} instruction compares the integer byte/half-word/word/double-word elements in vector register vj/xj with the corresponding
integer byte/half-word/word/double-word elements in vector register vk/xk, treating all elements as signed numbers. If the former is less than or equal to the

latter, the corresponding integer byte/half-word/word/double-word elements in vector register vd/xd are set to all 1, or they are set to all 0.

VSLE.B:
for i in range(16):
VR[vd].B[i] = (signed(VR[vj].B[i]) <= signed(VR[vk].B[i])) ? {8{1'b1}} : 0

VSLE.H:
for i in range(8):

VR[vd].H[i] = (signed(VR[vj].H]i]) <= signed(VR[vk].H[i])) ? {16{1'b1}} : 0

VSLE.W:
for i in range(4) :

VR[vd].W[i] = (signed(VR[vj].W[i]) <= signed(VR[vk].W[i])) ? {32{1'b1}} :0

VSLE.D:
for i in range(2):

VR[vd].D[i] = (signed(VR[vj].D[i]) <= signed(VR[vk].D[i])) ? {64{1'b1}} : 0

XVSLE.B:
for i in range(32):
XR[xd].B[i] = (signed(XR[xj].B[i]) <= signed(XR[xk].B[i])) ? {8{1'b1}} : 0

XVSLE.H:
for i in range(16):
XR[xd].H[1] = (signed(XR[xj].H[i]) <= signed(XR[xk].H[i])) ? {16{1'b1}} : 0

XVSLE.W:
for i in range(8):
XR[xd].W[i] = (signed(XR[xj].W[i]) <= signed(XR[xk].W[i])) ? {32{1'b1}} : 0

XVSLE.D:
for i in range(4):

XR[xd].D[i] = (signed(XR[xj].D[i]) <= signed(XR[xk].D[i])) ? {64{1'b1}} : 0

The [X]VSLEIL {B/H/W/D} instruction compares the integer byte/half-word/word/double-word elements in vector register vj/xj with immediate number
si5, after sign-extending to the corresponding integer byte/half-word/word/double-word. If the former is less than or equal to the latter, the corresponding integer

byte/half-word/word/double-word elements in vector register vd/xd are set to all 1, or they are set to all 0.

VSLELB:
for i in range(16):

VR[vd].B[i] = (signed(VR[vj].B[i]) <= SignExtend(si5, 8)) ? {8{1'b1}} : 0

VSLELH:
for i in range(8):

VR[vd].H[i] = (signed(VR[vj].H[i]) <= SignExtend(si5, 16)) ? {16{1'b1}} : 0

VSLELW:
for i in range(4):

VR[vd].W[i] = (signed(VR[vj].W[i]) <= SignExtend(si5, 32)) ? {32{1'b1}} : 0

VSLELD:
for i in range(2):

VR[vd].D[i] = (signed(VR[vj].D[i]) <= SignExtend(si5, 64)) ? {64{1'b1}} : 0

XVSLEILB:
for i in range(32):
XR[xd].B[i] = (signed(XR[xj].B[i]) <= SignExtend(si5, 8)) ? {8{1'b1}} : 0
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XVSLELH:
for i in range(16):
XR[xd].H[i] = (signed(XR[xj].H[i]) <= SignExtend(si5, 16)) ? {16{1'b1}} : 0

XVSLELW:
for i in range(8):

XR[xd].W[i] = (signed(XR[xj].W[i]) <= SignExtend(si5, 32)) ? {32{1'b1}} : 0

XVSLELD:
for i in range(4):

XR[xd].D[i] = (signed(XR[xj].D[i]) <= SignExtend(si5, 64)) ? {64{1'b1}} : 0

The [X]VSLE.{B/H/W/D}U instruction compares the integer byte/half-word/word/double-word elements in vector register vj/xj with the corresponding
integer byte/half-word/word/double-word elements in vector register vk/xk, treating all elements as unsigned numbers. If the former is less than or equal to the

latter, the corresponding integer byte/half-word/word/double-word elements in vector register vd/xd are set to all 1, or they are set to all 0.

VSLE.BU:
for i in range(16):
VR[vd].B[i] = (unsigned(VR[vj].B[i]) <= unsigned(VR[vk].B[i])) ? {8{1'b1}} : 0

VSLE.HU:
for i in range(8) :

VR[vd].H[i] = (unsigned(VR[vj].H[i]) <= unsigned(VR[vk].H[i])) ? {16{1'b 1} : 0

VSLE.WU:
for i in range(4):

VR[vd].WI[i] = (unsigned(VR[vj]. W[i]) <= unsigned(VR[vk].WIi])) ? {32{1'b 1}} : 0

VSLE.DU:
for i in range(2) :

VR[vd].D[i] = (unsigned(VR[vj].D[i]) <= unsigned(VR[vk].D[i])) ? {64{1b 1}} : 0

XVSLE.BU:
for i in range(32):
XR[xd].B[i] = (unsigned(XR[xj].B[i]) <= unsigned(XR[xk].B[i])) ? {8{1'b1}} : 0

XVSLE.HU:
for i in range(16):

XR[xd].H[i] = (unsigned(XR[xj].H[i]) <= unsigned(XR[xk].H[i])) ? {16{1'b 1} : 0

XVSLE.WU:
for i in range(8):

XR[xd].W[i] = (unsigned(XR[xj].W[i]) <= unsigned(XR[xk].W[i])) ? {32{1'b 1}} : 0

XVSLE.DU:
for i in range(4) :

XR[xd].D[i] = (unsigned(XR[xj].D[i]) <= unsigned(XR[xk].D[i])) ? {64{1'b 1'b}} : 0

The [X]VSLEIL {B/H/W/D}U instruction compares the integer byte/half-word/word/double-word elements in vector register vj/xj with immediate number
ui5, after zero-extending to the corresponding integer byte/half-word/word/double-word. If the former is less than or equal to the latter, the corresponding integer

byte/half-word/word/double-word elements in vector register vd/xd are set to all 1, or they are set to all 0.

VSLELBU:
for i in range(16):

VR[vd].B[i] = (unsigned(VR[vj].B[i]) <= ZeroExtend(ui5, 8)) ? {8{1'b1}} : 0

VSLEIL.HU:
for i in range(8):

VR[vd].H[i] = (unsigned(VR[vj].H[i]) <= ZeroExtend(uiS, 16)) ? {16{1'b1}}: 0
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VSLELWU:
for i in range(4):

VR[vd].W[i] = (unsigned(VR[vj].W[i]) <= ZeroExtend(ui5, 32)) ? {32{1'bl}} : 0
VSLELDU:
for i in range(2):
VR[vd].D[i] = (unsigned(VR[vj].D[i]) <= ZeroExtend(ui5, 64)) ? {64{1'b1}}: 0
XVSLELBU:
for i in range(32):
XR[xd].B[i] = (unsigned(XR[xj].B[i]) <= ZeroExtend(ui5, 8)) ? {8{1'bl}} : 0
XVSLELHU:
for i in range(16):
XR[xd].H[i] = (unsigned(XR[xj].H[i]) <= ZeroExtend(ui5, 16)) ? {16{1'b1}}: 0
XVSLELWU:
for i in range(8):
XR[xd].W[i] = (unsigned(XR[xj].W[i]) <= ZeroExtend(ui5, 32)) ? {32{1'bl}} : 0
XVSLELDU:
for i in range(4):

XR[xd].D[i] = (unsigned(XR[xj].D[i]) <= ZeroExtend(ui5, 64)) ? {64{1'b1}}: 0

1.2.6.3 [X]VSLT[I].{B/H/W/D}[U]

Instruction Format:  vslt.b vd, vj, vk xvslt.b xd, xj, xk
vslt.h vd, vj, vk xvslt.h xd, xj, xk
vslt.w vd, vj, vk xvslt.w xd, xj, xk
vslt.d vd, vj, vk xvslt.d xd, xj, xk
vslti.b vd, vj, si5 xvslti.b xd, xj, si5
vslti.h vd, vj, si5 xvslti.h xd, xj, si5
vslti.w vd, vj, si5 xvslti.w xd, xj, si5
vslti.d vd, vj, si5 xvslti.d xd, xj, si5
vslt.bu vd, vj, vk xvslt.bu xd, xj, xk
vslt.hu vd, vj, vk xvslt.hu xd, xj, xk
vslt.wu vd, vj, vk xvslt.wu xd, xj, xk
vslt.du vd, vj, vk xvslt.du xd, xj, xk
vslti.bu vd, vj, uis xvslti.bu  xd, xj, uis
vslti.hu vd, vj, uis xvslti.hu  xd, xj, uis
vslti.wu vd, vj, uis xvslti.wu  xd, xj, uis
vslti.du vd, vj, uis xvslti.du  xd, xj, uis

The [X]VSLT.{B/H/W/D} instruction compares the integer byte/half-word/word/double-word elements in vector register vj/xj with the corresponding
integer byte/half-word/word/double-word elements in vector register vk/xk, treating all elements as signed numbers. If the former is less than the latter, the

corresponding integer byte/half-word/word/double-word elements in vector register vd/xd are set to all 1, or they are set to all 0.

VSLT.B:
for i in range(16):

VR[vd].B[i] = (signed(VR[vj].B[i]) < signed(VR[vk].B[i])) ? {8{1'b1}} : 0
VSLT.H:
for i in range(8):
VR[vd].H[i] = (signed(VR[vj].H[i]) < signed(VR[vk].H[i])) ? {16{1'b1}} : 0
VSLT.W:
for i in range(4):

VR[vd].WI[i] = (signed(VR[vj].W[i]) < signed(VR[vK].W[i])) ? {32{1'b1}} : 0
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VSLT.D:
for i in range(2):

VR[vd].D[i] = (signed(VR[vj].DIi]) < signed(VR[vk].D[i])) ? {64{1'b1}} : 0

XVSLT.B:
for i in range(32) :

XR[xd].B[i] = (signed(XR[xj].B[i]) < signed(XR[xk].B[i])) ? {8{1'b1}} : 0

XVSLT.H:
for i in range(16):
XR[xd].H[i] = (signed(XR[xj].H[i]) < signed(XR[xk].H[i])) ? {16{1'b1}} : O

XVSLT.W:
for i in range(8):

XR[xd].W[i] = (signed(XR[xj].W[i]) < signed(XR[xk].W[i])) ? {32{1'b1}} : 0

XVSLT.D:
for i in range(4) :

XR[xd].DIi] = (signed(XR[xj].D[i]) < signed(XR[xk].D[i])) ? {64{1'b1}} : 0

The [X]VSLTI. {B/H/W/D} instruction compares the integer byte/half-word/word/double-word elements in vector register vj/xj with immediate value si5,
after sign-extending to integer byte/half-word/word/double-word. If the former is less than the latter, the corresponding integer byte/half-word/word/double-word

elements in vector register vd/xd are set to all 1, or they are set to all 0.

VSLTI.B:
for i in range(16) :

VR[vd].B[i] = (signed(VR[vj].B[i]) < SignExtend(si5, 8)) ? {8{1'bl}} : 0

VSLTLH:
for i in range(8):

VR[vd].H[i] = (signed(VR[vj].H[i]) < SignExtend(si5, 16)) ? {16{1'b1}} : 0

VSLTLW:
for i in range(4):

VR[vd].W[i] = (signed(VR[vj].W[i]) < SignExtend(si5, 32)) ? {32{1'b1}} 0

VSLTIL.D:
for i in range(2) :

VR[vd].D[i] = (signed(VR[vj].D[i]) < SignExtend(si5, 64)) ? {64{1'b1}} : 0

XVSLTILB:
for i in range(32):
XR[xd].B[i] = (signed(XR[xj].B[i]) < SignExtend(si5, 8)) ? {8{1'bl}} : 0

XVSLTILH:
for i in range(16):

XR[xd].H[i] = (signed(XR[xj].H[i]) < SignExtend(si5, 16)) ? {16{1'b1}} : 0

XVSLTLW:
for i in range(8):

XR[xd].W[i] = (signed(XR[xj].W[i]) < SignExtend(si5, 32)) ? {32{1'bl}} : 0

XVSLTLD:
for i in range(4):

XR[xd].D[i] = (signed(XR[xj].D[i]) < SignExtend(si5, 64)) ? {64{1'b1}} : 0
The [X]VSLT.{B/H/W/D}U instruction compares the integer byte/half-word/word/double-word elements in vector register vj/xj with the corresponding

integer byte/half-word/word/double-word elements in vector register vk/xk, treating all elements as unsigned numbers. If the former is less than the latter, the

corresponding integer byte/half-word/word/double-word elements in vector register vd/xd are set to all 1, or they are set to all 0.
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VSLT.BU:
for i in range(16):
VR[vd].B[i] = (unsigned(VR[vj].B[i]) < unsigned(VR[vk].B[i])) ? {8{1'b1}} : 0

VSLT.HU:
for i in range(8) :
VR[vd].H[i] = (unsigned(VR[vj].H[i]) < unsigned(VR[vK].H[i])) ? {16{1'b1}}: 0

VSLT.WU:
for i in range(4):
VR[vd].B[i] = (unsigned(VR[vj].W[i]) < unsigned(VR[vk].W[i])) ? {32{1'b1}} : O

VSLT.DU:
for i in range(2) :
VR[vd].H[i] = (unsigned(VR[vj].D[i]) < unsigned(VR[vk].D[i])) ? {64{1'b1}}: 0

XVSLT.BU:
for i in range(32):
XR[xd].B[i] = (unsigned(XR[xj].B[i]) < unsigned(XR[xk].B[i])) ? {8{1'b1}} : 0

XVSLT.HU:
for i in range(16) :
XR[xd].H[i] = (unsigned(XR[xj].H[i]) < unsigned(XR[xk].H[i])) ? {16{1'b1}}: 0

XVSLT.WU:
for i in range(8):
XR[xd].W[i] = (unsigned(XR[xj].W[i]) < unsigned(XR[xk].W[i])) ? {32{1'b1}} : 0

XVSLT.DU:
for i in range(4) :
XR[xd].D[i] = (unsigned(XR[xj].D[i]) < unsigned(XR[xk].D[i])) ? {64{1'b1}}: 0

The [X]VSLTI {B/H/W/D}U instruction compares the integer byte/half-word/word/double-word elements in vector register vj/xj with immediate value
ui5, after zero-extending to integer byte/half-word/word/double-word. If the former is less than the latter, the corresponding integer byte/half-word/word/double-

word elements in vector register vd/xd are set to all 1, or they are set to all 0.

VSLTI.BU:
for i in range(16) :
VR[vd].B[i] = (unsigned(VR[vj].B[i]) < ZeroExtend(ui5, 8)) ? {8{1'b1}} : 0

VSLTLHU:
for i in range(8) :
VR[vd].H[i] = (unsigned(VR[vj].H[i]) < ZeroExtend(ui5, 16)) ? {16{1'b1}} : 0

VSLTIL.WU:
for i in range(4) :
VR[vd].W[i] = (unsigned(VR[vj].W[i]) < ZeroExtend(ui5, 32)) ? {32{1'b1}} : 0

VSLTI.DU:
for i in range(2):
VR[vd].D[i] = (unsigned(VR[vj].D[i]) < ZeroExtend(ui5, 64)) ? {64{1'b1}} : 0

XVSLTI.BU:
for i in range(32):
XR[xd].B[i] = (unsigned(XR[xj].B[i]) < ZeroExtend(ui5, 8)) ? {8{1'bl}} : 0

XVSLTLHU:

for i in range(16):
XR[xd].H[i] = (unsigned(XR[xj].H[i]) < ZeroExtend(ui5, 16)) ? {16{1'bl}} : 0
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XVSLTLWU:
for i in range(8):
XR[xd].W[i] = (unsigned(XR[xj].W[i]) < ZeroExtend(ui5, 32)) ? {32{1'b1}} :0

XVSLTI.DU:
for i in range(4):

XR[xd].D[i] = (unsigned(XR[x]j].D[i]) < ZeroExtend(ui5, 64)) ? {64{1'b1}} : 0

1.2.6.4 [X]VFCMP.cond.{S/D}
Instruction Format:  vfemp.cond.s  vd, vj, vk xvfemp.cond.s xd, xj, xk

vfemp.cond.d  vd, vj, vk xvfemp.cond.d xd, xj, xk

The [X]VFCMP.cond.The {S/D} instruction performs floating-point comparisons between each single-precision/double-precision floating-point element
in vector register vj/xj and the corresponding single-precision/double-precision floating-point element at the same position in vector register vk/xk. Based on
whether the comparison result is true or false, it sets the corresponding single-precision/double-precision floating-point elements in vector register vd/xd to all 1
orall 0.

This instruction supports 22 types of floating-point comparison conditions (cond). These comparison conditions and their corresponding judgment criteria

are shown in the table below.

Mnemonic cond Meaning Co:;lilteion Tlg'gvtlirzl;z:i:on Corresponding IEEE 754-2008 Function

CAF 0x0 No None

CUN 0x8 Cannot be compared UN compareQuietUnordered
CEQ 0x4 equal EQ compareQuietEqual
CUEQ 0xC Equal or cannot be compared UN EQ

CLT 0x2 Less than LT compareQuietLess
CULT 0xE Less Than or Not Comparable UNLT compareQuietLessUnordered
CLE 0x6 Less Than or Equal To LT EQ compareQuietLessEqual
CULE 0xE Less than Orcf)?;];;:g dor cannot be UNLTEQ No compareQuietNotGreater
CNE 0x10 Not equal GTLT

COR 0x14 Ordered GTLTEQ
CUNE 0x18 Cannot be compared or unequal UNGTLT compareSignalingNotEqual
SAF 0x1 No None

SUN 0x9 Not greater than, less than, or equal to UN

SEQ 0x5 equal EQ compareSignalingEqual
SUEQ 0xD Not greater than or less than UN EQ

SLT 0x3 Less than LT compareSignalingLess
SULT 0xB Not greater than or equal to UNLT compareSignalinglessUnordered
SLE 0x7 Less than or equal to LT EQ compareSignalinglessEqual
SULE OxF Not Greater Than UNLTEQ Yes compareSignalingNotGreater
SNE Ox11 Not Greater Than GTLT

SOR 0x15 Ordered GT LT EQ

SUNE 0x19 Cannot be compared or unequal UNGTLT

Note: UN indicates cannot be compared, EQ indicates equal, LT indicates less than. When at least one of two operands is NaN, the two numbers cannot be compared.
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VFCMP.cond.S:
for i in range(4) :
VR[vd].S[i] = Floating_Point Compare(VR[vj].S[i], VR[vk].S[i], Single, cond) ? {32{1'b1}} : 0

VFCMP.cond.D:
for i in range(2) :

VR[vd].D[i] = Floating_Point Compare(VR[vj].D[i], VR[vk].D[i], Double, cond) ? {64{1'b1}} : 0

XVFCMP.cond.S:
for i in range(8) :
XR[xd].S[i] = Floating_Point_Compare(XR[xj].S[i], XR[xk].S[i], Single, cond) ? {32{1'b1}} : 0

XVFCMP.cond.D:
for i in range(4) :

XR[xd].D[i] = Floating_Point Compare(XR[xj].D[i], XR[xk].D[i], Double, cond) ? {64{1'b1}} : 0

1.2.6.5 [X]VBITSEL.V

Instruction Format: vbitsel.v vd, vj, vk, va xvbitsel.v  xd, xj, xk, xa

The [X]VBITSEL.V instruction performs bitwise selection on the contents of vector registers vj/xj and vk/xk based on the contents of vector registers

va/xa, writing the result to vector registers vd/xd.

VBITSEL.V:
for i in range(128):
VR[vd].V[i] = VR[va].V[i] ? VR[vk].V[i] : VR[vj].V[i]

XVBITSEL.V:
for i in range(256):
XR[xd].V[i] = XR[xa].V[i] ? XR[xk].V[i] : XR[xj].V[i]

1.2.6.6 [X]VBITSELILB

Instruction Format:  vbitseli.b  vd, vj, ui8 xvbitseli.b  xd, xj, ui8

The [X]VBITSELLB instruction performs bitwise selection on the byte elements at corresponding positions in vector register vj/xj or on the immediate

value ui8, based on the contents of each byte element in vector register vd/xd. The result is written to the corresponding byte elements in vector register vd/xd.

VBITSELLB:
for i in range(16) :
VR[vd].B[i] = (~VR[vd].B[i] & VR[vj].B[i]) | (VR[vd].B[i] & ui8)

XVBITSELILB:

for i in range(32):
XR[xd].B[i] = (~XR[xd].B[i] & XR[xj].B[i]) | (XR[xd].B[i] & ui8)

1.2.6.7 [X]VSET{EQZ/NEZ}.V, [X]VSETANYEQZ.{B/H/W/D}, [X]VSETALLNEZ.{B/H/W/D}

Instruction Format:  vseteqz.v cd, vj xvseteqz.v cd, Xj
vsetnez.v cd, vj xvsetnez.v cd, xj
vsetanyeqz.b cd, vj xvsetanyeqz.b cd, xj
vsetanyeqz.h cd, vj xvsetanyeqz.h cd, xj
vsetanyeqz.w cd, vj xvsetanyeqz.w cd, xj
vsetanyeqz.d cd, vj xvsetanyeqz.d cd, xj
vsetallnez.b cd, vj xvsetallnez.b cd, xj
vsetallnez.h cd, vj xvsetallnez.h cd, xj
vsetallnez.w cd, vj xvsetallnez.w cd, xj
vsetallnez.d cd, vj xvsetallnez.d cd, xj

The [X]VSETEQZ.V instruction checks whether the value in vector register vj/xj is 0, and writes the result to condition register cd.
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VSETEQZ.V:
CFR[cd] = (VR[vj] == 0)

XVSETEQZ.V:
CFR[cd] = (XR[xj] == 0)

The [X]VSETNEZ.V checks whether the value in the vector register vj/xj is non-zero. The result is written to the condition register cd.

VSETNEZ.V:
CFR[cd] = (VR[vj] I=0)

XVSETNEZ.V:
CFR[cd] = (XR[xj] !=0)

The [X]VSETANYEQZ.{B/H/W/D} instruction checks whether any byte/half-word/word/double-word elements in vector register vj/xj are zero. If true,

the condition register cd is set to 1, or it is set to 0.

VSETANYEQZ.B:
bool res=0

for i in range(16):
bool _res |= (VR[vj].B[i] == 0)
CFR[cd] = bool_res

VSETANYEQZ.H:
bool res=0

for i in range(8):
bool_res |= (VR[vj].H[i] == 0)
CFR[cd] = bool_res

VSETANYEQZ.W:
bool res=0

for i in range(4):
bool_res [= (VR[vj].W[i] == 0)
CFR[cd] = bool_res

VSETANYEQZ.D:
bool res=0

for i in range(2):
bool _res |= (VR[vj].D[i] == 0)
CFR[cd] =bool_res

XVSETANYEQZ.B:
bool res=0

for i in range(32):
bool res |= (XR[xj].B[i] == 0)
CFR[cd] =bool res

XVSETANYEQZ.H:
bool res=0

for i in range(16):
bool _res |= (XR[xj].H[i] == 0)
CFR[cd] =bool_res

XVSETANYEQZ.W:
bool res=0

for i in range(8):
bool_res |= (XR[xj].W[i] == 0)
CFR[cd] = bool_res
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XVSETANYEQZ.D:
bool res=0

for i in range(4):
bool_res |= (XR[xj].D[i] == 0)
CFR[cd] =bool res

The [X]VSETALLNEZ.{B/H/W/D} instruction checks whether all bytes/half-words/words/double-words in vector register vj/xj are non-zero. If true, the

condition register cd is set to 1, or it is set to 0.

VSETALLNEZ.B:
bool res =1

for i in range(16):
bool res &= (VR[vj].B[i] !=0)
CFR[cd] =bool res

VSETALLNEZ.H:
bool res=1

for i in range(8):
bool_res &= (VR[vj].H[i] !=0)
CFR[cd] =bool_res

VSETALLNEZ.W:
bool res=1

for i in range(4):
bool res &= (VR[vj].W[i] !=0)
CFR[cd] =bool res

VSETALLNEZ.D:
bool res =1

for i in range(2):
bool_res &= (VR[vj].D[i] !=0)
CFR[cd] =bool_res

XVSETALLNEZ.B:
bool res=1

for i in range(32):
bool res &= (XR[xj].B[i] !=0)
CFR[cd] =bool_res

XVSETALLNEZ.H:
bool res =1

for i in range(16):
bool_res &= (XR[xj].H[i] !=0)
CFR[cd] =bool res

XVSETALLNEZ.W:
bool res=1

for i in range(8):
bool res &= (XR[xj].W[i] !=0)
CFR[cd] =bool_res

XVSETALLNEZ.D:
bool res =1

for i in range(4):
bool res &= (XR[xj].D[i] !=0)
CFR[cd] =bool res
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1.2.7 Vector Shuffle and Mix Instructions

1.2.7.1 VINSGR2VR.{B/H/W/D}, XVINSGR2VR.{W/D},
VPICKVE2GR.{B/H/W/D}[U], XVPICKVE2GR.{W/D}[U]

Instruction Format:  vinsgr2vr.b vd, 1j, ui4
vinsgr2vr.h vd, 1j, ui3
vinsgr2vr.w vd, 1j, ui2 xvinsgr2vr.w xd, 1j, ui3
vinsgr2vr.d vd, 1j, uil xvinsgr2vr.d xd, 1j, ui2
vpickve2gr.b rd, vj, ui4
vpickve2gr.h rd, vj, ui3
vpickve2gr.w rd, vj, ui2 xvpickve2gr.w rd, xj, ui3
vpickve2gr.d rd, vj, uil xvpickve2gr.d rd, xj, ui2
vpickve2gr.bu rd, vj, ui4
vpickve2gr.hu rd, vj, ui3
vpickve2gr.wu rd, vj, ui2 xvpickve2gr.wu rd, xj, ui3
vpickve2gr.du rd, vj, uil xvpickve2gr.du rd, xj, ui2

The VINSGR2VR.{B/H/W/D} instruction writes the lowest byte/half-word/word/double-word element of general-purpose register 1j into vector register

vd indexed by the immediate ui4/ui3/ui2/uil. The remaining elements of the vector register vd remain unchanged.

VINSGR2VR.B:
VR[vd].B[ui4] = GRJ1j][7:0]

VINSGR2VR.H:
VR[vd].H[ui3] = GR[rj][15:0]

VINSGR2VR.W:
VR[vd].W[ui2] = GR[1j][31:0]

VINSGR2VR.D:
VR[vd].D[uil] = GR[1j][63:0]
The XVINSGR2VR.{W/D} instruction writes the lowest word/double-word element of general-purpose register rj into vector register xd indexed by the

immediate values ui3/ui2. The remaining elements of the vector register xd remain unchanged.

XVINSGR2VR.W:
XR[xd].W[ui3] = GR[rj][31:0]

XVINSGR2VR.D:
XR[xd].D[ui2] = GR[1j][63:0]

The VPICKVE2GR.{B/H/W/D} instruction writes the signed integer byte/half-word/word/double-word elements indexed by the immediate value

ui4/ui3/ui2/uil in vector register vj, after sign-extending, into general-purpose register rd.

VPICKVE2GR.B:
GR{rd] = SignExtend(VR[vj].B[ui4])

VPICKVE2GR.B:
GR[rd] = SignExtend(VR[vj].H[ui3])

VPICKVE2GR.W:
GR[rd] = SignExtend(VR[vj].W[ui2])

VPICKVE2GR.D:
GR{rd] = SignExtend(VR[vj].D[uil])

The VPICKVE2GR.{B/H/W/D}U instruction writes the unsigned integer byte/half-word/word/double-word elements indexed by the immediate value

ui4/ui3/ui2/uil in vector register vj, after zero-extending, to general-purpose register rd.
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VPICKVE2GR.BU:
GR[rd] = ZeroExtend(VR[vj].B[ui4])

VPICKVE2GR.HU:
GR[rd] = ZeroExtend(VR[vj].H[ui3])

VPICKVE2GR.WU:
GR[rd] = ZeroExtend(VR[vj].W[ui2])

VPICKVE2GR.DU:
GR[rd] = ZeroExtend(VR[vj].D[uil])

The XVPICKVE2GR.{W/D} instruction writes the signed integer or double-word elements in vector register xj, indexed by the immediate operand

ui3/ui2, to general-purpose register rd after signed extension.

XVPICKVE2GR.W:
GR{rd] = SignExtend(XR[xj]. W[ui3])

XVPICKVE2GR.D:
GR[rd] = SignExtend(XR[xj].D[ui2])

The XVPICKVE2GR.{W/D}U The instruction writes the unsigned integer/double-word elements in vector register xj, indexed by immediate ui3/ui2,

after zero-extending, into general-purpose register rd.

XVPICKVE2GR.WU:
GR[rd] = ZeroExtend(XR[xj].W[ui3])

XVPICKVE2GR.DU:
GR[rd] = ZeroExtend(XR[xj].D[ui2])

1.2.7.2 [X]VREPLGR2VR.{B/H/W/D}

Instruction Format:  vreplgr2vr.b vd, 1j xvreplgr2vr.b xd, 1j
vreplgr2vr.h vd, 1j xvreplgr2vr.h xd, 1j
vreplgr2vr.w vd, 1j xvreplgr2vr.w xd, 1j
vreplgr2vr.d vd, 1j xvreplgr2vr.d xd, 1j

The [X]JVREPLGR2VR.{B/H/W/D} instruction copies the contents of general-purpose register 1j [7:0]/[15:0]/[31:0]/[63:0] bits to the corresponding

bytes/half-words/words/double-word elements in vector register vd/xd.

VREPLGR2VR.B:
for i in range(16) :
VR[vd].B[i] = GR[1j][7:0]

VREPLGR2VR.H:
for i in range(8) :

VR[vd].H[i] = GR[1j][15:0]

VREPLGR2VR.W:
for i in range(4):

VR[vd].W[i] = GR[1j][31:0]

VREPLGR2VR.D:
for i in range(2):

VR[vd].D[i] = GR[1j][63:0]

XVREPLGR2VR.B:
for i in range(32):
XR[xd].B[i] = GR[j][7:0]
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XVREPLGR2VR.H:
for i in range(16):
XR[xd].H[i] = GR[rj][15:0]

XVREPLGR2VR.W:
for i in range(8):

XR[xd].W[i] = GR[1j][31:0]

XVREPLGR2VR.D:
for i in range(4):

XR[xd].D[i] = GR[1j][63:0]

1.2.7.3 [X]VREPLVE.{B/H/W/D}, VREPLVEL{B/H/W/D}, XVREPL128VEI.{B/H/W/D}

Instruction Format:  vreplve.b  vd, vj, rk xvreplve.b xd, xj, rk
vreplve.h  vd, vj, rk xvreplve.h xd, xj, rk
vreplve.w  vd, vj, tk xvreplve.w xd, xj, rk
vreplve.d  vd, vj, tk xvreplve.d xd, xj, rk
vreplvei.b vd, vj, ui4 xvrepl128vei.b xd, xj, ui4
vreplvei.h  vd, vj, ui3 xvrepl128vei.h xd, xj, ui3
vreplvei.w vd, vj, ui2 xvrepl128vei.w xd, xj, ui2
vreplvei.d vd, vj, uil xvrepl128vei.d xd, xj, uil

The [X]VREPLVE.{B/H/W/D} instruction copies a specified byte/half-word/word/double-word element from every 128 bits in vector register vj/xj to the
corresponding byte/half-word/word/double-word elements in the specified 128 bits in vector register vd/xd. The index value for the specified element is derived

from the general-purpose register rk.

VREPLVE.B:
t=GR[rk] % 16
for i in range(16) :
VR[vd].B[i] = VR[vj].BJ[t]

VREPLVE.H:
t=GR[rk] % 8
for i in range(8):

VR[vd].H[i] = VR[vj].H[{]

VREPLVE.W:
t=GR[rk] % 4
for i in range(4) :

VR[vd].W[i] = VR[vj].WI{]

VREPLVE.D:
t=GR[rk] % 2
for i in range(2) :

VR[vd].D[i] = VR[vj].D[t]

XVREPLVE.B:
t=GR[rk] % 16
for i in range(16) :
XR[xd].B[i] = XR[xj].B[t]
XR[xd].B[i+16] = XR[xj].B[t+16]

XVREPLVE.H:
t=GR[rk] % 8
for i in range(8):
XR[xd].H[i] = XR[xj].H[t]
XR[xd].H[i+8] = XR[xj].H[t+8]
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XVREPLVE.W:
t=GR[rk] % 4
for i in range(4):
XR[xd].W[i] = XR[xj].-W[t]
XR[xd].W[i+4] = XR[xj]. W[t+4]

XVREPLVE.D:
t=GR[rk] % 2
for i in range(2):
XR[xd].D[i] = XR[xj].D[t]
XR[xd].D[i+2] = XR[xj].D[t+2]

The VREPLVEL{B/H/W/D} instruction copies a specified byte/half-word/word/double-word element from vector register vj to the corresponding
byte/half-word/word/double-word elements in vector register vd/xd. The index value for the specified element is derived from the immediate value

ui4/ui3/ui2/uil.

VREPLVELB:
t=ui4
for i in range(16) :
VR[vd].B[i] = VR[vj].BJ[t]

VREPLVEILH:
t=ui3
for i in range(8) :

VR[vd].H[i] = VR[vj].H[{]

VREPLVEILW:
t=ui2
for i in range(4):

VR[vd].W[i] = VR[vj].WI{]

VREPLVELD:
t=uil
for i in range(2) :

VR[vd].D[i] = VR[vj].D[t]

The XVREPL128VEI {B/H/W/D} instruction copies the specified byte/half-word/word/double-word elements in every 128 bits of vector register xj to the
corresponding byte/half-word/word/double-word elements in 128 bits of vector register xd. The index value for the specified element is derived from an

immediate value ui4/ui3/ui2/uil.

XVREPLI128VEI.B:
t=ui4
for i in range(16) :
XR[xd].B[i] = XR[xj].B[t]
XR[xd].B[i+16] = XR[xj].B[t+16]

XVREPL128VELH:
t=ui3
for i in range(8):
XR[xd].H[i] = XR[xj].H[t]
XR[xd].H[i+8] = XR[xj].H[t+8]

XVREPL128VELW:
t=ui2
for i in range(4):
XR[xd].W[i] = XR[xj].W[t]
XR[xd].W[i+4] = XR[xj]. W[t+4]
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XVREPLI128VEILD:
t=uil
for i in range(2):
XR[xd].D[i] = XR[xj].D[t]
XR[xd].D[i+2] = XR[xj].D[t+2]

1.2.7.4 XVREPLVEO0.{B/H/W/D/Q}
Instruction Format:  xvreplve0.b
xvreplve0.h
xvreplve0.w
xvreplve0.d

xvreplve0.q

xd, Xj
xd, Xj
xd, xj
xd, xj
xd, xj

The XVREPLVEO.{B/H/W/D/Q} instruction copies the lowest byte/half-word/word/double-word/quad-word element from vector register xj into the

corresponding byte/half-word/word/double-word/quad-word element of vector register xd.

XVREPLVE0.B:
for i in range(16) :
XR[vd].B[i] = XR[vj].B[0]

XVREPLVE(.H:
for i in range(8) :

XR[vd].H[i] = XR[vj].H[0]

XVREPLVE(.W:
for i in range(4):

XR[vd].W[i] = XR[vj].W[0]

XVREPLVE(.D:
for i in range(2):

XR[vd].D[i] = XR[vj].D[0]
XVREPLVE0.Q:

for i in range(1):

XR[vd].Q[i] = XR[vj].Q[0]

1.2.7.5 XVINSVEO0.{W/D}

Instruction Format: xvinsveO0.w  xd, xj, ui3

xvinsve0.d  xd, xj, ui2

The XVINSVEOQ.{W/D} instruction writes the Oth word/double-word element from vector register xj into the index of ui3/ui2 word/double-word element

of vector register xd. The remaining contents of the vector register xd are unchanged.

XVINSVEQ.W:
XR[xd].W[ui3] = XR[xj].W[0]

XVINSVE0.D:
XR[xd].D[ui2] = XR[xj].D[0]

1.2.7.6 XVPICKVE.{W/D}

Instruction Format: ~ xvpickve.w  xd, xj, ui3

xvpickve.d  xd, xj, ui2

The XVPICKVE.{W/D} instruction writes the index of ui3/ui2 word/double-word element from vector register xj into the Oth word/double-word element

of vector register xd. The remaining contents of the vector register xd are set to 0.
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XVPICKVE.W:
XR[xd].W[0] = XR[xj]. W[ui3]
XR[xd][255:32] = 0

XVPICKVE.D:
XR[xd].D[0] = XR[x].D[ui2]
XR[xd][255:64] = 0

1.2.7.7 [X]VBSLL.V, [X]VBSRL.V
Instruction Format:  vbsll.v vd, vj, ui5 xvbsll.v xd, xj, ui5

vbsrl.v vd, vj, ui5 xvbsrl.v xd, xj, ui5

The [X]VBSLL.V instruction shifts the data in vector register vj/xj left by ui5 bytes per 128 bits, padding the low bits with zeros, and writes the result to

the corresponding 128 bits in vector register vd/xd.

VBSLL.V:
idx = uis[3:0] * 8
VR[vd] = {VR[vj][127-idx:0], {idx{8'b0}}}

XVBSLL.V:
idx = ui5[3:0] * 8
XR[xd][127:0] = {XR[xj][127-idx:0], {idx{8'b0}}}
XR[xd][255:128] = {XR[xj][255-idx:128], {idx {8'b0}}}

The [X]VBSRL.V instruction shifts the data in vector register vj/xj right by ui5 bytes per 128 bits, padding the high bits with zeros. The result is written to

the corresponding 128 bits in vector register vd/xd.

VBSRL.V:
idx = ui5[3:0] * 8
VR[vd] = {{idx{8'b0}}, VR[vj][127:idx]}

XVBSRL.V:
idx = ui5[3:0] * 8
XR[xd][127:0] = {{idx{8'b0}}, XR[xj][127:idx]}
XR[xd][255:128] = {{idx {8'b0}}, XR[xj][255:idx]}

1.2.7.8 [X]VPACK{EV/OD}.{B/H/W/D}

Instruction Format: vpackev.b vd, vj, vk xvpackev.b xd, xj, xk
vpackev.h vd, vj, vk xvpackev.h xd, xj, xk
vpackev.w vd, vj, vk xvpackev.w xd, xj, xk
vpackev.d vd, vj, vk xvpackev.d xd, xj, xk
vpackod.b vd, vj, vk xvpackod.b xd, xj, xk
vpackod.h vd, vj, vk xvpackod.h xd, xj, xk
vpackod.w vd, vj, vk xvpackod.w xd, xj, xk
vpackod.d vd, vj, vk xvpackod.d xd, xj, xk

The [X]JVPACKEV.{B/H/W/D} instruction packs the byte/half-word/word/double-word elements at each even position in vector register vj/xj with the
corresponding byte/half-word/word/double-word elements at the even positions in vector register vk/xk. These pairs are then written sequentially into the vector

register vd/xd.

VPACKEV.B:
for i in range(8) :
VR[vd].B[2i+1] = VR[vj].B[2i]
VR[vd].B[2i+0] = VR[vk].B[2i]
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VPACKEV.H:
for i in range(4):
VR[vd].H[2i+1] = VR[vj].H[2i]
VR[vd].H[2i+0] = VR[vk].H[2i]

VPACKEV.W:
for i in range(2) :
VR[vd].W[2i+1] = VR[vj].W[2i]
VR[vd].W[2i+0] = VR[vk].W[2i]

VPACKEV.D:
for i in range(1):
VR[vd].D[2i+1] = VR[vj].D[2i]
VR[vd].D[2i+0] = VR[vk].D[2i]

XVPACKEV.B:
for i in range(16) :
XR[xd].B[2i+1] = XR[x]].B[2i]
XR[xd].B[2i+0] = XR[xk].B[2i]

XVPACKEV.H:
for i in range(8):
XR[xd].H[2i+1] = XR[x]j].H[2i]
XR[xd].H[2i+0] = XR[xk].H[2i]

XVPACKEV.W:
for i in range(4):
XR[xd].W[2i+1] = XR[x]j].W[2i]
XR[xd].W[2i+0] = XR[xk].W[2i]

XVPACKEV.D:
for i in range(2) :
XR[xd].D[2i+1] = XR[x]].D[2i]
XR[xd].D[2i+0] = XR[xk].D[2i]

The [X]VPACKOD.{B/H/W/D} instruction packs the byte/half-word/word/double-word elements at each odd position in vector register vj/xj with the
corresponding byte/half-word/word/double-word elements at the odd positions in vector register vk/xk. These pairs are then written sequentially into the vector

register vd/xd.

VPACKOD.B:
for i in range(8):
VR[vd].B[2i+1] = VR[vj].B[2i+1]
VR[vd].B[2i+0] = VR[vk].B[2i+1]

VPACKOD.H:
for i in range(4):
VR[vd].H[2i+1] = VR[vj].H[2i+1]
VR[vd].H[2i+0] = VR[vk].H[2i+1]

VPACKOD.W:
for i in range(2):
VR[vd].W[2i+1] = VR[vj].W[2i+1]
VR[vd].W[2i+0] = VR[vk].W[2i+1]

VPACKOD.D:
for i in range(1):
VR[vd].D[2i+1] = VR[vj].D[2i+1]
VR[vd].D[2i+0] = VR[vk].D[2i+1]
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XVPACKOD.B:
for i in range(16) :
XR[xd].B[2i+1] = XR[xj].B[2i+1]
XR[xd].B[2i+0] = XR[xk].B[2i+1]

XVPACKOD.H:
for i in range(8) :
XR[xd].H[2i+1] = XR[xj].H[2i+1]
XR[xd].H[2i+0] = XR[xk].H[2i+1]

XVPACKOD.W:
for i in range(4):
XR[xd].W[2i+1] = XR[xj].W[2i+1]
XR[xd].W[2i+0] = XR[xk].W[2i+1]

XVPACKOD.D:
for i in range(2):
XR[xd].D[2i+1] = XR[xj].D[2i+1]
XR[xd].D[2i+0] = XR[xk].D[2i+1]

1.2.7.9 [X]VPICK{EV/OD}.{B/H/W/D}

Instruction Format:  vpickev.b vd, vj, vk xvpickev.b  xd, xj, xk
vpickev.h  vd, vj, vk xvpickev.h  xd, xj, xk
vpickev.w vd, vj, vk xvpickev.w  xd, xj, xk
vpickev.d vd, vj, vk xvpickev.d  xd, xj, xk
vpickod.b  vd, vj, vk xvpickod.b  xd, xj, xk
vpickod.h  vd, vj, vk xvpickod.h  xd, xj, xk
vpickod.w vd, vj, vk xvpickod.w  xd, xj, xk
vpickod.d vd, vj, vk xvpickod.d  xd, xj, xk

The [X]VPICKEV.{B/H/W/D} instruction writes the byte/half-word/word/double-word elements at even positions in every 128 bits of vector registers
vj/xj into the upper half of the corresponding 128 bits in vector registers vd/xd. It writes the byte/half-word/word/double-word elements at even positions in every

128 bits of vector registers vk/xk into the lower half of the corresponding 128 bits in vector registers vd/xd.

VPICKEYV.B:
for i in range(8):
VR[vd].B[i+8] = VR[vj].B[2i]
VR[vd].B[i+0] = VR[vk].B[2i]

VPICKEV.H:
for i in range(4):
VR[vd].H[i+4] = VR[vj].H[2i]
VR[vd].H[i+0] = VR[vk].H[2i]

VPICKEV.W:
for i in range(2):
VR[vd].W[i+2] = VR[vj].W[2i]
VR[vd].W[i+0] = VR[vkK].W[2i]

VPICKEV.D:
for i in range(1):
VR[vd].D[i+1] = VR[vj].D[2i]
VR[vd].D[i+0] = VR[vk].D[2i]
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XVPICKEV.B:
for i in range(8):
VR[vd].B[i+8] = VR[vj].B[2i]
VR[vd].B[i+0] = VR[vk].B[2i]
VR[vd].B[i+24] = VR[vj].B[2i+16]
VR[vd].B[i+16] = VR[vk].B[2i+16]

1

XVPICKEV.H:
for i in range(4) :
VR[vd].H[i+4] = VR[vj].H[2i]
VR[vd].H[i+0] = VR[vk].H[2i]
VR[vd].H[i+12] = VR[vj].H[2i+8]
VR[vd].H[i+8] = VR[vk].H[2i+8]

XVPICKEV.W:
for i in range(2) :
VR[vd].W[i+2] = VR[vj].W[2i]
VR[vd].W[i+0] = VR[vkK].W[2i]
VR[vd].W[i+6] = VR[vj].W[2i+4]
VR[vd].W[i+4] = VR[vk].W[2i+4]

XVPICKEV.D:
for i in range(1):
VR[vd].D[i+1] = VR[vj].D[2i]
VR[vd].D[i+0] = VR[vk].D[2i]
VR[vd].D[i+3] = VR[vj].D[2i+2]
VR[vd].D[i+2] = VR[vk].D[2i+2]

The [X]VPICKOD. {B/H/W/D} instruction writes the byte/half-word/word/double-word elements at odd positions in every 128 bits of vector register vj/xj

into the upper half of the corresponding 128 bits in vector register vd/xd. It writes the byte/half-word/word/double-word elements at odd positions in every 128

bits of vector register vk/xk into the lower half of the corresponding 128 bits in vector register vd/xd.

VPICKOD.B:
for i in range(8):
VR[vd].B[i+8] = VR[vj].B[2i+1]
VR[vd].B[i+0] = VR[vk].B[2i+1]

VPICKOD.H:
for i in range(4):
VR[vd].H[i+4] = VR[vj].H[2i+1]
VR[vd].H[i+0] = VR[vk].H[2i+1]

VPICKOD.W:
for i in range(2):
VR[vd].W[i+2] = VR[vj].W[2i+1]
VR[vd].W[i+0] = VR[vk].W[2i+1]

VPICKOD.D:
for i in range(1):
VR[vd].D[i+1] = VR[vj].D[2i+1]
VR[vd].D[i+0] = VR[vk].D[2i+1]

XVPICKOD.B:
for i in range(8):
VR[vd].B[i+8] = VR[vj].B[2i+1]
VR[vd].B[i+0] = VR[vk].B[2i+1]
VR[vd].B[i+24] = VR[vj].B[2i+17]
VR[vd].B[i+16] = VR[vk].B[2i+17]
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XVPICKOD.H:
for i in range(4):
VR[vd].H[i+4] = VR[vj].H[2i+1]
VR[vd].H[i+0] = VR[vk].H[2i+1]
VR[vd].H[i+12] = VR[vj].H[2i+9]
VR[vd].H[i+8] = VR[vk].H[2i+9]

XVPICKOD.W:
for i in range(2) :
VR[vd].W[i+2] = VR[vj].W[2i+1]
VR[vd].W[i+0] = VR[vk].W[2i+1]
VR[vd].W[i+6] = VR[vj].W[2i+5]
VR[vd].W[i+4] = VR[vk].W[2i+5]

XVPICKOD.D:
for i in range(1):
VR[vd].D[i+1] = VR[vj].D[2i+1]
VR[vd].D[i+0] = VR[vk].D[2i+1]
VR[vd].D[i+3] = VR[vj].D[2i+3]
VR[vd].D[i+2] = VR[vk].D[2i+3]

1.2.7.10 [X]VILV{L/H}.{B/H/W/D}

Instruction Format:  vilvLb vd, vj, vk xvilvl.b xd, xj, xk
vilvLh vd, vj, vk xvilvLh xd, xj, xk
vilvL.w vd, vj, vk xvilvL.w xd, xj, xk
vilvl.d vd, vj, vk xvilvl.d xd, xj, xk
vilvh.b vd, vj, vk xvilvh.b xd, xj, xk
vilvh.h vd, vj, vk xvilvh.h xd, xj, xk
vilvh.w vd, vj, vk xvilvhw  xd, xj, xk
vilvh.d vd, vj, vk xvilvh.d xd, xj, xk

The [X]VILVL.{B/H/W/D} writes each byte/half-word/word/double-word elements from the lower half of every 128 bits in vector register vk/xk and the
corresponding byte/half-word/word/double-word elements at the corresponding position in vector register vj/xj into the corresponding 128 bits of vector register

vd/xd in alternating sequence.

VILVL.B:
for i in range(8) :
VR[vd].B[2i+1] = VR[vj].B[i]
VR[vd].B[2i+0] = VR[VvK].BJi]

VILVL.H:
for i in range(4):
VR[vd].H[2i+1] = VR[vj].H[i]
VR[vd].H[2i+0] = VR[vk].H[i]

VILVL.W:
for i in range(2) :
VR[vd].W[2i+1] = VR[vj].W[i]
VR[vd].W[2i+0] = VR[vk].W[i]

VILVL.D:
for i in range(1):
VR[vd].D[2i+1] = VR[vj].D[i]
VR[vd].D[2i+0] = VR[vk].D[i]
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XVILVL.B:
for i in range(8) :
VR[vd].B[2i+1] = VR[vj].BI[i]
VR[vd].B[2i+0] = VR[vk].BJi]
VR[vd].B[2i+17] = VR[vj].B[i+16]
VR[vd].B[2i+16] = VR[vk].B[i+16]

XVILVL.H:
for i in range(4) :
VR[vd].H[2i+1] = VR[vj].H[i]
VR[vd].H[2i+0] = VR[vk].H[i]
VR[vd].H[2i+9] = VR[vj].H[i+8]
VR[vd].H[2i+8] = VR[vk].H[i+8]

XVILVL.W:
for i in range(2):
VR[vd].W[2i+1] = VR[vj].W[i]
VR[vd].W[2i+0] = VR[vk].W[i]
VR[vd].W[2i+5] = VR[vj].W[i+4]
VR[vd].W[2i+4] = VR[vk].W[i+4]

XVILVL.D:
for i in range(1):
VR[vd].D[2i+1] = VR[vj].D[i]
VR[vd].D[2i+0] = VR[vk].D[i]
VR[vd].D[2i+3] = VR[vj].D[i+2]
VR[vd].D[2i+2] = VR[vk].D[i+2]

The [X]VILVH. {B/H/W/D} writes each byte/half-word/word/double-word elements from the upper half of every 128 bits in vector register vk/xk and the
corresponding byte/half-word/word/double-word elements at the corresponding position in vector register vj/xj into the corresponding 128 bits of vector register

vd/xd in alternating sequence.

VILVH.B:
for i in range(8) :
VR[vd].B[2i+1] = VR[vj].B[i+8]
VR[vd].B[2i+0] = VR[vk].B[i+8]

VILVH.H:
for i in range(4):
VR[vd].H[2i+1] = VR[vj].H[i+4]
VR[vd].H[2i+0] = VR[vk].H[i+4]

VILVH.W:
for i in range(2) :
VR[vd].W[2i+1] = VR[vj].W[i+2]
VR[vd].W[2i+0] = VR[vk].W[i+2]

VILVH.D:
for i in range(1):
VR[vd].D[2i+1] = VR[vj].D[i+1]
VR[vd].D[2i+0] = VR[vk].D[i+1]

XVILVH.B:
for i in range(8) :
VR[vd].B[2i+1] = VR[vj].B[i+8]
VR[vd].B[2i+0] = VR[vk].B[i+8]
VR[vd].B[2i+17] = VR[vj].B[i+24]
VR[vd].B[2i+16] = VR[vk].B[i+24]
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XVILVH.H:
for i in range(4) :
VR[vd].H[2i+1] = VR[vj].H[i+4]
VR[vd].H[2i+0] = VR[vk].H[i+4]
VR[vd].H[2i+9] = VR[vj].H[i+12]
VR[vd].H[2i+8] = VR[vk].H[i+12]

XVILVH.W:
for i in range(2) :
VR[vd].W[2i+1] = VR[vj].W[i+2]
VR[vd].W[2i+0] = VR[vk].W[i+2]
VR[vd].W[2i+5] = VR[vj].W[it+6]
VR[vd].W[2i+4] = VR[vk].W[i+6]

XVILVH.D:
for i in range(1) :
VR[vd].D[2i+1] = VR[vj].D[i+1]
VR[vd].D[2i+0] = VR[vk].D[i+1]
VR[vd].D[2i+3] = VR[vj].D[i+3]
VR[vd].D[2i+2] = VR[vk].D[i+3]

1.2.7.11 [X]VSHUF.B

Instruction Format:  vshuf.b vd, vj, vk, va xvshufb  xd, xj, xk, xa

The [X]VSHUF.B instruction concatenates every 128 bits from vector register vj/xj with the corresponding 128 bits from vector register vk/xk to form a
256-bit intermediate vector. It uses the byte element index values stored in the corresponding 128 bits of vector register va/xa to select the corresponding byte
elements from the intermediate vector, and writes them to the byte element positions in vector registers vd/xd that correspond to the index values. The result is

undefined when the highest 3 bits of the byte storing the index value are non-zero.

VSHUF.B:
vecO = {VR[vj], VR[vk]}
for i in range(16) :
t0 = VR[va].B[i][4:0]
VR[vd].B[i] = vec0.B[t0]

XVSHUF.B:
vec0 = {XR[xj][127:0], XR[xk][127:0]}
vecl = {XR[xj][255:128], XR[xk][255:128]}
for i in range(16):
t0 = XR[xa].B[i][4:0]
XR[xd].B[i] = vec0.B[t0]
tl = XR[xa].B[i+16][4:0]
XR[xd].B[i+16] = vecl.B[t1]

1.2.7.12 [X]VSHUF.{H/W/D}

Instruction Format: vshuf.h vd, vj, vk xvshufh  xd, xj, xk
vshuf.w vd, vj, vk xvshuf.w  xd, xj, xk
vshuf.d vd, vj, vk xvshuf.d  xd, xj, xk

The [X]VSHUF.{H/W/D} instruction concatenates every 128 bits from vector register vj/xj with the corresponding 128 bits from vector register vk/xk to
form a 256-bit intermediate vector. It uses the half-word/word/double-word element index values stored in the corresponding 128 bits of vector register vd/xd to
select the corresponding half-word/word/double-word elements from the intermediate vector, and writes them into the half-word/word/double-word element

positions in vector registers vd/xd that correspond to the index values.
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VSHUF.H:
vecO = {VR[vj], VR[vk]}
for i in range(8) :
t0 = VR[vd].H[i][3:0]
VR[vd].H[i] = vec0.H[t0]

VSHUF.W:
vecO = {VR[vj], VR[vk]}
for i in range(4):
t0 = VR[vd].W[i][2:0]
VR[vd].WJi] = vec0.W[t0]

VSHUEF.D:
vecO = {VR[vj], VR[vk]}
for i in range(2) :
t0 = VR[vd].D[i][1:0]
VR[vd].D[i] = vec0.D[t0]

XVSHUF.H:
vecO = {XR[xj][127:0], XR[xk][127:0]}
vecl = {XR[xj][255:128], XR[xk][255:128]}
for i in range(8):
t0 = XR[xd].H[i][3:0]
XR[xd].H[i] = vec0.H[t0]
t] = XR[xd].H[i+8][3:0]
XR[xd].H[i+16] = vecl.H[t1]

XVSHUF.W:
vecO = {XR[xj][127:0], XR[xk][127:0]}
vecl = {XR[xj][255:128], XR[xk][255:128]}
for i in range(4):
t0 = XR[xd].W[i][2:0]
XR[xd].W[i] = vec0.W[t0]
t] = XR[xd].W[i+4][2:0]
XR[xd].W[it+16] = vecl.W[tl]

XVSHUF.D:
vecO = {XR[xj][127:0], XR[xk][127:0]}
vecl = {XR[xj][255:128], XR[xk][255:128]}
for i in range(2):
t0 = XR[xd].D[i][1:0]
XR[xd].D[i] = vec0.D[t0]
tl = XR[xd].D[i+2][1:0]
XR[xd].D[i+16] = vecl.D[t1]

1.2.7.13 XVPERM.W

Instruction Format: ~ xvperm.w  xd, xj, xk

The XVPERM.W instruction uses the value of the lowest 3 bits of each word element in vector register xk as an index value. It selects one of the eight

word elements from vector register xj and writes it into the corresponding position in vector register xd.

XVPERM.W:
for i in range(8) :
t= XR[xk].W[i] % 8
XR[xd].W[i] = XR[xj].-W[t]
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1.2.7.14 [X]VSHUF41.{B/H/W/D}

Instruction Format:  vshufdi.b  vd, vj, ui8 xvshufdi.b xd, xj, ui8
vshufdi.h  vd, vj, ui8 xvshufdi.h xd, xj, ui8
vshufdi.w  vd, vj, ui8 xvshufdi.w xd, xj, ui8
vshufdi.d  vd, vj, ui8 xvshufdi.d xd, xj, ui8

The [X]VSHUFA4L {B/H/W} instruction shuffles each group of four consecutive bytes/half-word/word/double-word elements in vector register vj/xj

according to the immediate value. The results are written into the corresponding group in the vector register vd/xd.

VSHUF4I.B:
for i in range(4):
vecO = {VR[vj].B[4i+3], VR[vj].B[4i+2], VR[vj].B[4i+1], VR[vj].B[4i]}
VR[vd].B[4i+0] = vec0.B[ui8[1:0]]
VR[vd].B[4it1] = vec0.B[ui8[3:2]]
VR[vd].B[4i+2] = vec0.B[ui8[5:4]]
VR[vd].B[4i+3] = vec0.B[ui8[7:6]]

VSHUF4I.H:
for i in range(2) :
vecO = {VR[vj].H[4i+3], VR[vj].H[4i+2], VR[vj].H[4i+1], VR[vj].H[4i]}
VR[vd].H[4i+0] = vec0.H[ui8[1:0]]
VR[vd].H[4i+1] = vec0.H[ui8[3:2]]
VR[vd].H[4i+2] = vec0.H[ui8[5:4]]
VR[vd].H[4i+3] = vec0.H[ui8[7:6]]

VSHUF4L.W:
for i in range(1):
vecO = {VR[vj].W[4i+3], VR[vj].W[4i+2], VR[vj].W[4i+1], VR[v]j].W[4i]}
VR[vd].W[4i+0] = vec0.W[ui8[1:0]]
VR[vd].W[4i+1] = vec0.W[ui8[3:2]]
VR[vd].W[4i+2] = vec0.W[ui8[5:4]]
VR[vd].W[4i+3] = vec0.W[ui8[7:6]]

XVSHUF4I.B:
for i in range(4):

vecO = {XR[xj].B[4i+3], XR[xj].B[4i+2], XR[x]j].B[4i+1], XR[xj].B[4i]}
XR[xd].B[4i+0] = vec0.B[ui8[1:0]]
XR[xd].B[4it1] = vec0.B[ui8[3:2]]
XR[xd].B[4i+2] = vec0.B[ui8[5:4]]
XR[xd].B[4i+3] = vec0.B[ui8[7:6]]
vecl = {XR[xj].B[4i+19], XR[x]j].B[4i+18], XR[x]j].B[4i+17], XR[x]].B[4i+16]}
XR[xd].B[4i+16] = vecl.B[ui8[1:0]]
XR[xd].B[4i+17] = vecl.B[ui8[3:2]]
XR[xd].B[4i+18] = vecl.B[ui8[5:4]]
XR[xd].B[4i+19] = vecl.B[ui8[7:6]]

XVSHUF4LH:
for i in range(2) :
vecO = {XR[xj].H[4i+3], XR[xj].H[4i+2], XR[xj].H[4i+1], XR[xj].H[4i]}
XR[xd].H[4i+0] = vec0.H[ui8[1:0]]
XR[xd].H[4i+1] = vec0.H[ui8[3:2]]
XR[xd].H[4i+2] = vec0.H[ui8[5:4]]
XR[xd].H[4i+3] = vec0.H[ui8[7:6]]
vecl = {XR[xj].H[4i+11], XR[x]j].H[4i+10], XR[xj].H[4i+9], XR[xj].H[4i+8]}
XR[xd].H[4i+8] = vecl.H[ui8[1:0]]
XR[xd].H[4i+9] = vecl.H[ui8[3:2]]
XR[xd].H[4i+10] = vecl.H[ui8[5:4]]
XR[xd].H[4i+11] = vecl.H[ui8[7:6]]
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XVSHUF4L.W:
for i in range(1):

vec = {XR[xj].W[4i+3], XR[xj].W[4i+2], XR[x]].W[4i+1], XR[x]]. W[4i]}
XR[xd].W[4i+0] = vec0.W[ui8[1:0]]

XR[xd].W[4i+1] = vec0.W[ui8[3:2]
XR[xd].W[4i+2] = vec0.W[ui8[5:4]]
XR[xd].W[4i+3] = vec0.W[ui8[7

1

6]]

vecl = {XR[xj].W[4i+7], XR[xj].W[4i+6], XR[x]j].W[4i+5], XR[xj].W[4i+4]}
XR[xd].W[4i+4] = vecl.W[ui8[1:0]]

XR[xd].W[4i+5] = vecl. W[ui8[3:2]
XR[xd].W[4i+6] = vecl.W[ui8[5:4]]
XR[xd].W[4i+7] = vecl.W[ui8[7:6]

]

1

The [X]VSHUF4L.D instruction selects two of four double-word elements from every 128 bits of vector registers vj/xj and vd/xd based on the immediate

value. The results are written into the corresponding 128 bits of vector registers vd/xd.

VSHUF41.D:

vecO = {VR[vj], VR[vd]}
VR[vd].D[0] = vec0.D[ui8[1:0]]
VR[vd].D[1] = vec0.D[ui8[3:2]]

XVSHUF41.D:

vec0 = {XR[xj][127:0], XR[xd][127:0]}
XR[xd].D[0] = vec0.D[ui8[1:0]]
XR[xd].D[1] = vec0.D[ui8[3:2]]

veel = {XR[xj][255:128], XR[xd][255:128]}
XR[xd].D[2] = vecl.D[ui8[1:0]]
XR[xd].D[3] = vecl.D[ui8[3:2]]

1.2.7.15 VPREMIL.W, XVPREMIL.W, XVPERMI.D, XVPERMIL.Q

Instruction Format:

vpermi.w  vd, vj, ui8
xvpermi.w  xd, xj, ui8
xvpermi.d  xd, xj, ui8

xvpermi.q xd, xj, ui8

The [X]VPERMILW instruction uses the values of ui8[1:0] and ui8[3:2] as index values to select one element each from the four word elements in every

128 bits of vector registers vj/xj, writing them respectively into the Oth and 1st word elements corresponding to the 128-bit positions in vector registers vd/xd. It

also uses the values of ui8[5:4] and ui8[7:6] as index values to select one element each from the four word elements in every 128 bits of vector registers vd/xd,

writing them respectively into the Oth and 1st word elements corresponding to the 128-bit positions in vector registers vd/xd.

VPERMILW:

VR[vd].W[0] = VR[vj].W[ui8[1:0]]
VR[vd].W[1] = VR[vj].W[ui8[3:2]]
VR[vd].W[2] = VR[vd]. W[ui8[5:4]]
VR[vd].W[3] = VR[vd].W[ui8[7:6]]

XVPERMI.W:

XR[xd].W[0] = XR[xj]. W[ui8[1:0]]
XR[xd].W[1] = XR[xj]. W[ui8[3:2]]
XR[xd].W[2] = XR[xd]. W[ui8[5:4]]
XR[xd].W[3] = XR[xd]. W[ui8[7:6]]
XR[xd].W[4] = XR[xj]. W[ui8[1:0]+4]
XR[xd].W[5] = XR[xj]. W[ui8[3:2]+4]
XR[xd].W[6] = XR[xd]. W[ui8[5:4]+4]
XR[xd].W[7] = XR[xd]. W[ui8[7:6]+4]

The XVPERMI.D instruction uses the values ui8[1:0], ui8[3:2], ui8[5:4], and ui8[7:6] as indices to select one of four double-word elements from vector
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register xj. The results are sequentially written into the corresponding four double-word elements of vector register xd.

XVPERMLD:
XR[xd].D[0] = XR[x]].D[ui8[1:
XR[xd].D[1] = XR[x]].D[ui8
XR[xd].D[2] = XR[x]].D[ui8

]

[
[
[
XR[xd].D[3] = XR[xj].D[ui§[

3:
5:
7:

The XVPERMI.Q instruction selects one value each from the four quad-word elements of vector registers xj and xd based on the values of ui8[1:0] and

ui8[5:4], writing them into two quad-word elements of vector register xd.

XVPERMLQ:
vee = {XR[xd], XR[xj]}
XR[xd].Q[0] = vec.Q[ui8[1:0]]
XR[xd].Q[1] = vec.Q[ui8[5:4]]

1.2.7.16 [X]VEXTRINS.{B/H/W/D}

Instruction Format: vextrins.b  vd, vj, ui8 xvextrins.b  xd, xj, ui8
vextrins.h  vd, vj, ui8 xvextrins.h  xd, xj, ui8
vextrins.w  vd, vj, ui8 xvextrins.w  xd, xj, ui8
vextrins.d  vd, vj, ui8 xvextrins.d  xd, xj, ui8

The [X]VEXTRINS.{B/H/W/D} instruction loads a byte/half-word/word/double-word element from every 128 bits of vector registers vj/xj, indexed by
ui8[3:0]/ui8[2:0]/ui8[1:0]/ui8[0], into the corresponding byte/half-word/word/double-word position in every 128 bits of vector registers vd/xd, indexed by

ui8[7:4]/ui8[6:4]/ui8[5:4]/ui8[4]. The remaining contents of vector registers vd/xd remain unchanged.

VEXTRINS.B:
VR[vd].B[ui8[7:4]] = VR[vj].B[ui8[3:0]]

VEXTRINS.H:
VR[vd].H[ui8[6:4]] = VR[vj].H[ui8[2:0]]

VEXTRINS.W:
VR[vd].W[ui8[5:4]] = VR[vj].W[ui8[ 1:0]]

VEXTRINS.D:
VR[vd].D[ui8[4]] = VR[vj].D[ui8[0]]

XVEXTRINS.B:
XR[xd].B[ui8[7:4]] = XR[xj].B[ui8[3:0]]
XR[xd].B[ui8[7:4]+16] = XR[xj].B[ui8[3:0]+16]

XVEXTRINS.H:
XR[xd].H[ui8[6:4]] = XR[xj].H[ui8[2:0]]
XR[xd].H[ui8[6:4]+8] = XR[xj].H[ui8[2:0]+8]

XVEXTRINS.W:
XR[xd].W[ui8[5:4]] = XR[xj].W[ui8[1:0]]
XR[xd].W[ui8[5:4]+4] = XR[xj].W[ui8[1:0]+4]

XVEXTRINS.D:

XR[xd].D[ui8[4]] = XR[xj].D[ui8[0]]
XR[xd].D[ui8[4]+2] = XR[xj].D[ui8[0]+2]

1.2.8 Vector Memory Access Instructions

1.2.8.1 [X]VLD[X], [X]VST[X]

Instruction Format: vid vd, 1j, sil2 xvld xd, 1j, si12
vst vd, 1j, sil2 xvst xd, 1j, sil2
vldx vd, 1j, rk xvldx xd, 1j, rk
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vstx vd, 1j, tk XVstx xd, 1j, rk

The VLD and VLDX instructions retrieve 16 bytes of data from memory and write it to the vector register vd.

The VST and VSTX instructions write 16 bytes of data from vector register vd to memory.

The XVLD and XVLDX instructions retrieve 32 bytes of data from memory and write it to the vector register xd.

The XVST and XVSTX instructions write the 32 bytes of data from vector register xd to memory.

The memory access address calculation for VLD, VST, XVLD, and XVST is calculated by adding the value in general-purpose register rj to the sign-
extended 12-bit immediate value sil2.

The memory access address for VLDX, VSTX, XVLDX, and XVSTX is calculated by adding the value in general-purpose register 1j to the value in the
general-purpose register rk.

The above memory access instructions do not trigger address misalignment exceptions.

1.2.8.2 [X]VLDREPL.{B/H/W/D}, [X]VSTELM.{B/H/W/D}

Instruction Format: ~ vldrepl.b  vd, 1j, sil2 xvldrepl.b xd, 1j, sil2
vildrepl.h  vd,rj, sill xvldrepLh xd, 1j, sill
vildrepl.w  vd, 1j, si10 xvldrepl.w xd, 1j, si10
vldrepl.d  vd, 1j, si9 xvldrepl.d xd, 1j, si9
vstelm.b  vd, 1j, si8, idx xvstelm.b  xd, 1j, si8, idx
vstelm.h vd, 1j, si8, idx xvstelm.h  xd, 1j, si8, idx
vstelm.w  vd, 1j, si8, idx xvstelm.w  xd, 1j, si8, idx
vstelm.d  vd, 1j, si8, idx xvstelm.d  xd, 1j, si8, idx

The [X]VLDREPL.{B/H/W/D} instruction retrieves a byte/half-word/word/double-word from memory and broadcasts it to each byte/half-
word/word/double-word element of vector register vd/xd.

The [X]VSTELM.{B/H/W/D} instruction writes the byte/half-word/word/double-word elements specified by the immediate value idx in the vector
register vd/xd to memory.

The memory access address for the above instructions is calculated by adding the value in the general-purpose register 1j to the offset value obtained by
multiplying the immediate value by the element width. That is, the virtual address of [X]VLDREPL.B is GR[rj] + SignExtend(sil2). The virtual address of
[X]JVLDREPL.H is GR[rj] + SignExtend(sill << 1). The virtual address of [X]VLDREPL.W is GR[rj] + SignExtend(sil0 << 2). The virtual address of
[X]JVLDREPL.D is GR[1j] + SignExtend(si9 << 3). The virtual address of [X]VSTELM.B is GR[rj]+SignExtend(si8). The virtual address of [X]VSTELM.H is
GR[rj]+SignExtend(si8<<1). The virtual address of [X]VSTELM.W is GR[rj]+SignExtend(si8<<2). The virtual address of [X]VSTELM.D is
GR[1j]+SignExtend(si8<<3).

The above memory access instructions will not trigger an address misalignment exception.

Note that the immediate address offset values in the assembly representation of these instructions are in bytes. For [X]VLDREPL.H, the offset value in
the assembly representation corresponds to sil1<<1 in the instruction code. For [X]VLDREPL.W, the offset in the assembly representation corresponds to
5110<<2 in the instruction code. For [X]VLDREPL.D, it corresponds to si9<<3. For [X]VSTELM.H, it corresponds to si8<<1;For [X]VSTELM.W, the offset
value in the assembly representation corresponds to si8<<2 in the instruction code. For [X]VSTELM.D, the offset value in the assembly representation

corresponds to si8<<3 in the instruction code.
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2 Appendix A: Pseudocode Description of Function Definitions

2.1 Operator Definitions in Pseudocode

This section lists the meanings of statement keywords and various operators used in the pseudocode, along with their precedence relationships.
Additionally, common conventions for representing numerical values in different bases within the pseudocode are defined as follows:

No prefix or the prefix "'d" or "##'d" denotes decimal numbers, where the "##'d" prefix indicates the decimal number's width is ## bits;

The prefix "'b", or "##'b" prefixes denote binary numbers, where "##'b" indicates a binary number with a width of ## bits;

The prefix "'h" or "##h" denotes a hexadecimal number, where the "##'h" prefix indicates the hexadecimal number has a width of ## bits. In

hexadecimal values, A through F are represented by uppercase letters.

Table 2-1 Explanation of Statement Keywords

Operator Meaning

Return type Function name(variable, ...):

Function body Function definition
return Return value

if Conditionl:

Execute statement 1
elif Condition 2:
Execute statement 2 Conditional statement
else:

Execute statement 3

case Variable of:
Value 1: Execute Statement 1
Value 2: Execute Statement 2 case conditional statement

default: Default execution statement

Condition ? TRUE Execution Statement : FALSE Execution Statement Conditional judgment statement

for Loop variable in Sequence:

Execution statement for loop statement

range(N) Integer sequence from 0 to N-1 with step size 1
range(Start value, End value, Step value) A sequence from start value (inclusive) to end value (exclusive) with specified step size
break Terminates the current loop
signed(...) Signed integer

unsigned(...) Unsigned integer

fpl6(...) Half-precision floating-point number
p32(...) Single-precision floating-point number
fpod(...) Double-precision floating-point number
boolean Boolean type

bit Bit type

integer Integer type

bits(N) N-bit type

ZeroExtend(Variable, N) Variable zero-extended to N bits

SignExtend(Variable, N) SignExtend(variable, N)
isSNaN(Variable) Returns TRUE if variable is a signaling NaN, FALSE otherwise
isQNaN(Variable) TRUE if variable is a quiet NaN, FALSE otherwise
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SignalException(Exception) Trigger an exception
# Single-line comment
= Assignment

Table 2-2 Explanation of Bit String Operator

[M:N] Nth to Mth bits of the bit string
{N{M}} String M repeated N times and concatenated
NM, ...} Concatenate bit strings N, M, ... in sequence

Table 2-3 Explanation of Arithmetic Operators

Addition
- Subtraction
* Multiply
/ Divide
% Modulo
* Exponentiation

Table 2-4: Explanation of Comparison Operator

Equal
1= Not equal to
> greater than
< Less than
E Greater than or equal to
< Less than or equal to

Table 2-5: Explanation of Bitwise Operator

Bitwise AND

l Bitwise OR

” Bitwise XOR

~ Bitwise complement

<< Logical left shift
>> Logical right shift
>>> Arithmetic Right Shift
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Table 2-6: Explanation of Logical Operator

Operator Meaning
and Logical AND
or Logical OR
not logical negation

The operator precedence in pseudocode, listed from highest to lowest, is shown in Table 2-7:

Table 2-7: Operator Precedence

Operator Meaning

3k P
Exponentiation

Bitwise complement

*1,% Multiplication, Division, Modulo
+, - Addition, Subtraction
<<, S>> >>>

Logical left shift, logical right shift, arithmetic right shift

& Bitwise AND

| Bitwise XOR, Bitwise OR

>, <, 2E, <= Greater than, Less than, Greater than or equal to, Less than or equal to
= |= equals, does not equal

not logical NOT

and, or logical AND, logical OR

2.2 Pseudocode Description of Function

The pseudocode definitions used in this manual's instruction descriptions are as follows.

2.2.1 Saturation Arithmetic of Signed Integer Addition

{bits(N) } SSat Add S(bits(N) x, bits(N) y):
sum = signed(x) + signed(y)
if sum > 2**(N-1)-1
return {1'b0, {N-1{1'bl}}}
elif sum < -2** (N-1)
return {1'bl, {N-1{1'bO}}}

else

return sum[N-1:0]

2.2.2 Saturation Arithmetic of Unsigned Integer Addition

{bits(N) } USat Add U(bits(N) x, bits(N) y):
sum = unsigned(x) + unsigned(y)
if sum > 2**N-1
return {N{1'bl}}
else

return sum([N-1:0]
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2.2.3 Saturation Arithmetic of Signed Integer Subtraction

{bits (N) } SSat Sub S(bits(N) x, bits(N) y):
diff = signed(x) - signed(y)
if diff > 2**(N-1)-1
return {1'b0, {N-1{1'bl}}}
elif diff < -2**(N-1)
return {1'bl, {N-1{1'bO}}}
else :

return diff[N-1:0]

2.2.4 Saturation Arithmetic of Unsigned Integer Subtraction

{bits(N) } USat Sub U(bits(N) x, bits(N) y):
diff = unsigned(x) - unsigned(y)
if diff < 0
return 0
else :

return diff[N-1:0]

2.2.5 Signed Integer Maximum Operation

{bits(N) } Max S(bits(N) x, bits(N) y):
if signed(x) > signed(y)
return x
else :

return y

2.2.6 Signed Integer Minimum Operation

{bits(N) } Min S(bits(N) x, bits(N) y):
if signed(x) < signed(y)
return x
else :

return y

2.2.7 Unsigned Integer Maximum Operation

{bits(N) } Max U(bits(N) x, bits(N) y):
if unsigned(x) > unsigned(y)
return x
else :

return y
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2.2.8 Unsigned integer Minimum Operation

{bits(N) } Min U(bits(N) x, bits(N) y):
if unsigned(x) < unsigned(y)
return x
else :

return y

2.2.9 Absolute Operation of Signed Integer

{bits (N) } Abs(bits(N) x):
if signed(x) < O
return -x
else :

return x

2.2.10 Absolute Operation of Difference between Signed Integers

{bits(N) } Abs Diff S(bits(N) x, bits(N) y):
svalx = SignExtend(x, N+1)
svaly = SignExtend(y, N+1)
diff[N:0] = svalx - svaly
result [N:0] = Abs(diff[N:0])

return result[N-1:0]

2.2.11 Absolute Operation of Difference between Unsigned Integers

{bits(N) } Abs Diff U(bits(N) x, bits(N) y):
uvalx = ZeroExtend(x, N+1)
uvaly = ZeroExtend(y, N+1)
diff[N:0] = uvalx - uvaly
result[N:0] = Abs(diff[N:0]

return result[N-1:0]

2.2.12 Logical Left Shift Operation

bits(N) SLL(bits(N) x, integer sa):
if sa==
result = x
else :
result = {x[N-sa-1:0], {sa{l'bO0}}}

return result
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2.2.13 Logical Right Shift Operation

bits(N) SRL(bits(N) x, integer sa):
if sa==

result = x

else :
result = {{sa{l'b0}}, x[N-1l:sa]}

return result

2.2.14 Arithmetic Right Shift Operation

bits(N) SRA(bits(N) x, integer sa):
if sa==0 :
result = x
else :
result = {{sa{x[N-1]}}, x[N-1l:sal}

return result

2.2.15 Circular Right Shift Operation

bits(N) ROTR(bits(N) x, integer sa):
if sa==

result = x

else :

result = {x[sa-1:0], x[N-1l:sal}

return result

2.2.16 Circular Left Shift Operation

bits(N) ROTL (bits(N) x, integer sa):
if sa ==
result = x

else :

result = {x[N-sa-l:sa], x[N-1l:N-sal}

return result

2.2.17 Logical Left Shift with Zero Extension to Double Width

bits (2N) SLLW _U(bits(N) x, integer sa):
dx = ZeroExtend(x, 2N)
if sa ==
return dx
else :

return {dx[2N-sa-1:0], {sa{l'b0}}}
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2.2.18 Logical Left Shift with Sign Extension to Double Width

bits (2N) SLLW S(bits(N) x, integer sa):
dx = SignExtend(x, 2N)
if sa ==
return dx
else :

return {dx[2N-sa-1:0], {sa{l'b0}}}

2.2.19 Logical Right Shift with Rounding

bits (N) SRLR(bits(N) x, integer sa):
if sa==

result = x

else :
result = {{sa{l'b0}}, x[N-1l:sal} + x[sa-1]

return result

2.2.20 Arithmetic Right Shift with Rounding

bits (N) SRAR(bits(N) x, integer sa):
if sa==0 :

result = x

else :
result = {{sa{x[N-1]}}, x[N-1l:sal} + x[sa-1]

return result

2.2.21 Logical Right Shift with Half Width

bits (N) SRLN(bits(2N) x, integer sa):

if sa==0 :

I
b

shft res =
else :

shft res = {{sa{l'b0}}, x[2N-1:sa]l}
return shft res[N-1:0]

2.2.22 Arithmetic Right Shift with Half Width

bits(N) SRAN(bits(2N) x, integer sa):
if sa==
shft res = x
else :
shft res = {{sa{x[2N-1]}}, x[2N-1l:sa]}
return shft res[N-1:0]
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2.2.23 Logical Right Shift with Rounding and Half Width

bits (N) SRLRN (bits (2N) x, integer sa):
if sa==0 :

shft _res =

|
b

else :
shft res = {{sa{1'b0}}, x[2N-1:sa]} + x[sa-1]
return shft res[N-1:0]

2.2.24 Arithmetic Right Shift with Rounding and Half Width

bits (N) SRARN(bits (2N) x, integer sa):
if sa==
shft res = x
else :
shft res = {{sa{x[2N-1]}}, x[2N-1l:sa]} + x[sa-1]
return shft res[N-1:0]

2.2.25 Logical Right Shift and Unsigned Saturation Arithmetic with Half Width

bits (N) SSRLNU (bits(2N) x, integer sa):
if sa==
shft res = x
else :
shft res = {{sa{1'b0}}, x[2N-1:sa]}
if shft _res > 2**N-1 :
return {N{1'bl}}
else :

return shft res([N-1:0]

2.2.26 Logical Right Shift and Signed Saturation Arithmetic with Half Width

bits (N) SSRLNS (bits (2N) x, integer sa):
if sa==0 :
shft res = x
else :
shft res = {{sa{l'b0}}, x[2N-1:sa]}
if unsigned(shft_res) > 2**(N-1)-1
return {1'b0, {N-1{1'bl}}}
else :

return shft res[N-1:0]
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2.2.277 Arithmetic Right Shift and Unsigned Saturation Arithmetic with Half Width

bits (N) SSRANU (bits (2N) x, integer sa):
if sa==

shft res = x

o

elif signed(x) <

shft res =0

else :

shft res = {{sa{x[2N-1]}}, x[2N-1l:sa]l}
if shft res > 2**N-1 :

return {N{1'bl}}
else :

return shft res[N-1:0]

2.2.28 Arithmetic Right Shift and Signed Saturation Arithmetic with Half Width

bits (N) SSRANS (bits (2N) x, integer sa):
if sa==0 :

shft res = x

else :
shft res = {{sa{x[2N-1]}}, x[2N-1l:sa]}
if shft res > 2**(N-1)-1 :
return {1'b0, {N-1{1'bl}}}
elif shft res < -2**(N-1)
return {1'bl, {N-1{1'bO}}}
else :

return shft res[N-1:0]

2.2.29 Logical Right Shift and Unsigned Saturation Arithmetic with Rounding and Half Width

bits (N) SSRLRNU (bits (2N) x, integer sa):
if sa==
shft res = x
else :
shft res = {{sa{1'b0}}, x[2N-1:sa]} + x[sa-1]
if shft res > 2**N-1 :
return {N{1l'bl}}
else :

return shft res([N-1:0]

2.2.30 Logical Right Shift and Signed Saturation Arithmetic with Rounding and Half Width

bits (N) SSRLRNS (bits (2N) x, integer sa):
if sa==0 :
shft res = x
else :
shft res = {{sa{l'b0}}, x[2N-1:sal} + x[sa-1]
if unsigned(shft res) > 2**(N-1)-1 :
return {1'b0, {N-1{1'bl}}}
else :

return shft res[N-1:0]
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2.2.31 Arithmetic Right Shift and Unsigned Saturation Arithmetic with Rounding and Half Width

bits (N) SSRARNU (bits (2N) x, integer sa):
if sa==
shft res = x
elseif signed(x) < 0 :

shft res = 0

else:

shft res = {{sa{x[2N-1]}}, x[2N-1l:sal} + x[sa-1]
if shft res > 2**(N-1):

return {N{1'bl}}
else:

return shft res[N-1:0]

2.2.32 Arithmetic Right Shift and Signed Saturation Arithmetic with Rounding and Half Width

bits (N) SSRARNS (bits (2N) x, integer sa):
if sa==

shft res = x

else :
shft res = {{sa{x[2N-1]}}, x[2N-1:sal} + x[sa-1]
if shft res > 2**(N-1)-1
return {1'b0, {N-1{1'bl}}}
elif shft res < -2**(N-1)
return {1'bl, {N-1{1'bO}}}
else:

return shft res[N-1:0]

2.2.33 Signed Saturation Arithmetic up to Valid Bits

{bits(N)} Sat_S(bits(N) x, bits(M) y):
if x > 2**y-1 :
return {{(N-y){1'b0}}, {y{1'bl}}}
elif x < =2**y :
return {{(N-y){1'bl}}, {y{1'bO}}}
elif x < =2**y :

return x[N-1:0]

2.2.34 Unsigned Saturation Arithmetic up to Valid Bits

{bits(N) } Sat U(bits(N) x, bits(M) y):
if x > 2%% (y+1)-1 :
return {{(N-y-1){1'b0}}, {(y+1){1'bl}}}
else :

return x[N-1:0]
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2.2.35 Operation of Counting the Number of Consecutive 1 Starting from Highest Bit

{bits (N) } CLO (bits (N)

cnt = 0

X) :

for i in range (N):

if x[N-1-i] == 1'b0:
return cnt
else:

cnt = cnt + 1

2.2.36 Operation of Counting the Number of Consecutive 0 Starting from Highest Bit

{bits (N) } CLZ (bits (N)

cnt = 0

xX):

for i in range(N):

if x[N-1-i] == 1'bl:

return cnt
else:

cnt =

cnt + 1

2.2.37Operation of Counting the number of 1

{bits (N)} PCNT (bits (N)
cnt = 0

xX) :

for i in range (N):

cnt += x[1i]

return cnt

2.2.38 Operation of Setting a Specific Bit to 0 in an Element

{bits(N) } Bit Clear (bits(N) x, bit (M) y):
for i in range (N)
res bits[i] = (1 == y) 2 1'b0 : x[i]
return res bits

2.2.39 Operation of Setting a Specific Bit to 1 in an Element

{bits(N) } Bit Set (bits(N)

x, bit(M) y):
for i in range (N)

res bits[i] =

= (i==y) ? 1'bl : x[i]

return res bits
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2.2.40 Operation of Invert a Specified Bit in an Element

{bits(N) } Bit Reverse(bits(N) x, bit (M) y):
for i in range (N)
res_bits[i] = (i==y) ? ~x[i] : x[i]

return res bits

2.2.41 Operation of Converting Value Based on Sign Bit

{bits (N)} Sign Convert (bits(N) x, bits(N) y):

return x==0 ? 0 : x<0 ? -y : vy

2.2.42 Operation of Single-precision Floating-point Number Rounding

{bits(32) } FP32 roundTolInteger (bits(N) x, bits(l) I _en, bits(2) rm):
if (I_en)
return FP32_roundToIntegralExact(X)
elif (rm=0)
return FP32 roundTolIntegerTiesToEven (x)
elif (rm=1)
return FP32 roundTolIntegerTowardZero (x)
elif (rm=2)
return FP32 roundToIntegerTowardPositive (x)
elif (rm=3)
return FP32 roundToIntegerTowardNegative (x)
2.2.43 Operation of Double-precision Floating-point Number Rounding
{bits(64) } FP64 roundTolInteger (bits(N) x, bits(l) I en, bits(2) rm):
if (I _en)

return FP64_ roundTolIntegralExact (x)
elif (rm=0)

return FP64_roundToIntegerTiesToEven(X)
elif (rm=1)

return FP64 roundTolIntegerTowardZero (x)
elif (rm=2)

return FP64 roundTolIntegerTowardPositive (x)
elif (rm=3)

return FP64 roundTolIntegerTowardNegative (x)
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2.2.44 Operation of Converting Floating-point Number to Signed Integer Word

{bits(32) } Sint32 convertToInteger (bits(N) x, bits(l) I_en, bits(2)

case {I_en, rm} of:

rm) :

{1'bl, 2'd0}: return Sint32 convertTolIntegerExactTiesToEven (x)

{1'bl, 2'dl}: return Sint32 convertTolIntegerExactTowardZero (x)

{1'bl, 2'd2}: return Sint32 convertToIntegerExactTowardPositive (x)

{1'bl, 2'd3}: return Sint32 convertToIntegerExactTowardNegative (x)

{1'b0, 2'd0}: return Sint32 convertToIntegerTiesToEven (x)
{1'b0, 2'dl}: return Sint32 convertToIntegerTowardZero (x)

{1'b0, 2'd2}: return Sint32 convertToIntegerTowardPositive (x)

{1'b0, 2'd3}: return Sint32 convertToIntegerTowardNegative (x)

2.2.45 Operation of Converting Floating-point Number to Signed Integer Double-word

{bits(64) } Sint64 convertTolnteger (bits(N) x, bits(l) I en, bits(2)

case {I en, rm} of:

rm) :

{1'bl, 2'd0}: return Sint64 convertTolIntegerExactTiesToEven (x)

{1'bl, 2'dl}: return Sint64_convertTolIntegerExactTowardZero (x)

{1'bl, 2'd2}: return Sint64 convertTolIntegerExactTowardPositive (x)

{1'bl, 2'd3}: return Sint64_convertTolIntegerExactTowardNegative (x)

{1'b0, 2'd0}: return Sint64 convertToIntegerTiesToEven (x)
{1'b0, 2'dl}: return Sint64 convertToIntegerTowardZero (x)

{1'b0, 2'd2}: return Sint64 convertToIntegerTowardPositive (x)

{1'b0, 2'd3}: return Sint64 convertToIntegerTowardNegative (x)

2.2.46 Operation of Converting Floating-point Number to Unsigned Integer Word

{bits(32) } Uint32 convertTolnteger (bits(N) x, bits(l) I en, bits(2)

case {I_en, rm} of:

rm) :

{1'bl, 2'd0}: return Uint32 convertToIntegerExactTiesToEven (x)

{1'bl, 2'dl}: return Uint32 convertToIntegerExactTowardZero (x)

{1'bl, 2'd2}: return Uint32 convertToIntegerExactTowardPositive (x)

{1'bl, 2'd3}: return Uint32 convertToIntegerExactTowardNegative (x)

{1'b0, 2'd0}: return Uint32 convertToIntegerTiesToEven (x)
{1'b0, 2'dl}: return Uint32 convertToIntegerTowardZero (x)

{1'b0, 2'd2}: return Uint32 convertToIntegerTowardPositive (x)

{1'b0, 2'd3}: return Uint32 convertToIntegerTowardNegative (x)

2.2.4°7 Operation of Converting Floating-point Number to Unsigned Integer Double-word
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{bits(64) } Uint64_convertTolInteger (bits(N) x, bits(l) I _en, bits(2) rm):
case {I en, rm} of:

{1'bl, 2'd0}: return Uinté64 convertToIntegerExactTiesToEven (x)
{1'bl, 2'dl}: return Uint64 convertToIntegerExactTowardZero (x)
{1'bl, 2'd2}: return Uint64 convertToIntegerExactTowardPositive (x)
{1'bl, 2'd3}: return Uint64 convertTolIntegerExactTowardNegative (x)
{1'00, 2'd0}: return Uint64 convertTolIntegerTiesToEven (x)
{1'00, 2'dl}: return Uint64 convertTolIntegerTowardZero (x)
{1'b0, 2'd2}: return Uint64 convertTolIntegerTowardPositive (x)
{1'00, 2'd3}: return Uint64 convertTolIntegerTowardNegative (x)

2.2.48 Operation of Generating Value Based on Immediate

{bits(64) } Set Value(bits(13) x):
if x[12]==1"b0
case x[11:10] of
2'b00 : data = {8{x[7:0]}}
2'b01 : data = {4{SignExtend(x[9:0], 16)}}
2'pl0 : data = {2{SignExtend(x[9:0], 32)}}
2'bll : data = SignExtend(x[9:0], 64)
else
case x[11:8] of
4'b0000 : data = {2{24'b0, x[7:0]}}
4'p0001 : data = {2{16'b0, x[7:0], 8'bO}}
4'p0010 : data = {2{8'b0, x[7:0], 16'b0O}}
4'p0011 : data = {2{x[7:0], 24'b0}}
4'p0100 : data = {4{8'b0, x[7:0]}}
4'p0101 : data = {4{x[7:0], 8'b0}}
4'pb0110 : data = {2{16'b0, x[7:0], 8'hFF}}
4'pb0111 : data = {2{8'b0, x[7:0], 16'hFFFF}}
4'p1000 : data = {8{x[7:0]}}
4'bl001 : data = {{8{x[7]1}}, {8{x[6]}}, {8{x[5]}}, {8{x[4]}},
{8{x[31}}, {8{x[21}}, {8{x[1]}}, {8{x[0]1}}}
4'p1010 : data = {2{x[7], ~x[6], {5{x[6]}}, x[5:0], 19'b0}}
4'p1011 : data = {32'b0, x[7], ~x[6], {5{x[6]}}, x[5:0], 19'b0O}
4'p1100 : data = {x[7], ~x[6], {8{x[6]}}, x[5:0], 48'b0}
default : Raise Exception (INE)

return data
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3 Appendix B: Instruction Code List

Plofols|7|s|s|a|3] 2T o]o]s|7]s]s]|e|2]2]1]o|o]5]7 63|53 2|0]0
VFMADD.S vd, vj, vk, va 000O0T1TO0O0OT1TUO0OOTOTI va vk vj vd
VFMADD.D vd, vj, vk, va 000O0T1TO0O0OT1OOT1D0 va vk vj vd
'VFMSUB.S vd, vj, vk, va 000O0T1TO0O0OT1TOTLIOTI va vk vj vd
VFMSUB.D vd, vj, vk, va 000O0T1TO0OO0OT1OTLIT1O0 va vk vj vd
VFNMADD.S vd, vj, vk, va 000O0T1TO0O0OT1TT1O0TQO0OT1 va vk vj vd
VFNMADD.D vd, vj, vk, va 000O0T1TO0OO0OT1TT1O0OT1O0 va vk vj vd
VFNMSUB.S vd, vj, vk, va 000O0T1TO0OO0OT1T1T1OQO07T1 va vk vj vd
VFNMSUB.D vd, vj, vk, va 000O0OT1TO0OO0OT1T1T1T1FP0 va vk vj vd
XVFMADD.S xd, xj, xk, xa 000O0T1O0T1TUO0O0OO0OTO0OT1 xa xk Xj xd
XVFMADD.D xd, xj, xk, xa 000O0T1TO0OT1TU0OO0OOT1D0O0 xa xk Xj xd
XVFMSUB.S xd, xj, xk, xa 000O0T1TO0T1UO0O0OT1OTI1 xa xk Xj xd
XVFMSUB.D xd, xj, xk, xa 000O0T1TO0OT1TUO0OO0OTT1OP0 xa xk Xj xd
XVFNMADD.S xd, xj, xk, xa 000O0T1TO0T1TUO0T1HW0TQO0OT1 xa xk Xj xd
XVFNMADD.D xd, xj, xk, xa 000O0T1TO0OT1TUO0OT1O0OT1F0 xa xk Xj xd
XVFNMSUB.S xd, xj, xk, xa 000O0T1TO0OT1O0T1T1FQO0T1 xa xk Xj xd
XVFNMSUB.D xd, xj, xk, xa 000O0T1TO0OT1TUO0OT1T1T1FP0 xa xk Xj xd
VFCMP.cond.S vd, vj, vk 000011000T1O0T1 cond vk vj vd
'VFCMP.cond.D vd, vj, vk 000011000T1T1O0 cond vk vj vd
XVFCMP.cond.S xd, xj, xk 00001100100°1 cond xk Xj xd
XVFCMP.cond.D xd, xj, xk 000011001010 cond xk Xj xd
VBITSEL.V vd, vj, vk, va 000O0OT1TT1O0T1TO0O0OTO0OT1 va vk vj vd
XVBITSEL.V xd, xj, xk, xa 000O0OT1TT1O0T1TTO0OO0OT1OP0 xa xk Xj xd
VSHUF.B vd, vj, VK, va 0000110T10T1O0°1 va vk vj vd
XVSHUF.B xd, xj, xk, xa 000O0OT1TT1O0T1TO0OTT1FP0 xa xk Xj xd
VLD vd, rj, sil2 0010110000 sil2 1j vd
VST vd, rj, sil2 0010110001 sil2 1j vd
XVLD xd, rj, sil2 0010110010 sil2 1j xd
XVST xd, rj, sil2 0010110011 sil2 1j xd
VLDREPL.D vd, rj, si9 0011000O00O0OO0OTIO | si9 1j vd
'VLDREPL.W vd, rj, sil0 0011000O0O0O0CTO | sil0 1j vd
VLDREPL.H vd, rj, sill 0011000O0O0T10 | sill 1j vd
VLDREPL.B vd, rj, sil2 001 1000O0O01O0 | sil2 1j vd
VSTELM.D vd, rj, si8, idx 0011000T1(00O0T1O0 1;3 si8 1j vd
VSTELM.W vd, rj, si8, idx 0011000T1(00T10 | idx si8 1j vd
VSTELM.H vd, rj, si8, idx 0011000O0T1(0T10 | idx si8 1j vd
'VSTELM.B vd, rj, si8, idx 0011000O0Tl1|1O0 | idx si8 1j vd
XVLDREPL.D xd, rj, si9 001 100T1O00O0O0TIO | si9 1j xd
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Plolols|7|e]s|a 32 T]o]o]s] 7 s]s]e]s]z]|olo|s]7]6]5]%]3]2]]0
XVLDREPL.W xd, rj, sil0 00110010(00T10 sil0 1j xd
XVLDREPL.H xd, rj, sill 00110010010 | sill 1j xd
XVLDREPL.B xd, rj, sil2 0011001010 | sil2 1j xd
XVSTELM.D xd, rj, si8, idx 0011001T1|000O0°1 | idx si8 1j xd
XVSTELM.W xd, rj, si8, idx 0011001 1|00O0°1 | idx si8 1j xd
XVSTELM.H xd, rj, si8, idx 0011001 1|01 | idx si8 1j xd
XVSTELM.B xd, rj, si8, idx 0011001 1|1 | idx si8 1j xd
VLDX vd, rj, rk 00111000O0T1O0O0GO0O0[O0OO0O0 rk 1j vd
VSTX vd, rj, rk 00111000O0T1O0O0GO0OTI[O0OO0OO0 rk 1j vd
XVLDX xd, rj, rk 00111000O0T1O0O0T1TO0[0O00O0 rk 1j xd
XVSTX xd, rj, rk 00111000O0T1O0O0T1T1[0O00O0 rk 1j xd
VSEQ.B vd, vj, vk 01110000O0O0O0OOO0O0[O0O0 vk vj vd
VSEQ.H vd, vj, vk 01110000O0O0O0O0OGO0OO0GO0[O0T1 vk vj vd
VSEQ.W vd, vj, vk 01110000O0O0O0CO0OGO0OO0GO0[Ll O vk vj vd
VSEQ.D vd, vj, vk 01110000O0O0O0O0OGO0OO0GOfLI 1 vk vj vd
VSLE.B vd, vj, vk 01110000O0O0O0CO0OGO0OO0TI[OO vk vj vd
VSLE.H vd, vj, vk 01110000O0O0O0O0OGO0OO0TI[O0T1 vk vj vd
VSLE.W vd, vj, vk 01110000O0O0O0CO0OGOO0TI[LlO vk vj vd
VSLE.D vd, vj, vk 01110000O0O0O0CO0OO0OO0TIfLl1 vk vj vd
VSLE.BU vd, vj, vk 01110000O0O0O0COOTIO0[O0O0 vk vj vd
VSLE.HU vd, vj, vk 01110000O0O0O0O0OGO0OTIO0[0T1 vk vj vd
VSLE.WU vd, vj, vk 01110000O0O0O0COGOTIO[LlO vk vj vd
VSLE.DU vd, vj, vk 01110000O0O0O0O0OO0OTOfLl 1 vk vj vd
VSLT.B vd, vj, vk 01110000O0O0O0COOTITI1[0OO0 vk vj vd
VSLT.H vd, vj, vk 01110000O0O0O0CO0OO0OT1[01 vk vj vd
VSLT.W vd, vj, vk 01110000O0O0O0CO0OOTTI[lO vk vj vd
VSLT.D vd, vj, vk 01110000O00O0O0CO0OO0OT 1[I 1 vk vj vd
VSLT.BU vd, vj, vk 01110000O0O0O0CO0OT1O0TO0[O0O0 vk vj vd
VSLT.HU vd, vj, vk 01110000O0O0O0CO0OT1O0TO0[0T1 vk vj vd
VSLT.WU vd, vj, vk 01110000O0O0O0CO0OT1TO0GO0[Ll O vk vj vd
VSLT.DU vd, vj, vk 01110000O0O0O0CO0OT1TO0TO0[Ll1 vk vj vd
VADD.B vd, vj, vk 01110000O0O0O0CO0OT1GO0OTI[OO vk vj vd
VADD.H vd, vj, vk 01110000O0O0O0CO0OT1TO0TI[O0T1 vk vj vd
VADD.W vd, vj, vk 01110000O0O0O0CO0OT1TO0OTI[LlO vk vj vd
VADD.D vd, vj, vk 01110000O00O0O0CO0T1TO0TIfLl1 vk vj vd
VSUB.B vd, vj, vk 01110000O0O0O0CO0OT1TO0[O0O0 vk vj vd
VSUB.H vd, vj, vk 01110000O00O0O0CO0OT1TO0[0T1 vk vj vd
VSUB.W vd, vj, vk 01110000O0O0O0CO0OT1TO0[LlO vk vj vd
VSUB.D vd, vj, vk 01110000O0O0O0CO0OT1T1O0[Ll1 vk vj vd
VADDWEV.H.B vd, vj, vk 01110000O00O0O0CT1T1T1T1[00 vk vj vd
VADDWEV.W.H vd, vj, vk 01110000O00O0O0CTI1T1T1T1[01 vk vj vd
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332|222 (222|222t frjurfr1rfrfrjrfrfrfojojofojofofofjofo]o
T(o]|o |8 |7 |6 5|4 |3 2|1 |09 (8|7 |6|5[4 (3 )2[1[0]|9|8]|7([6]|5([43]|2][1]0
VADDWEV.D.W vd, vj, vk 0111000O00O0OO0OCTIT1T1TI1|1O0 vk vj vd
VADDWEV.Q.D vd, vj, vk 0111000O00O0OO0CTITT1 11|11 vk vj vd
VSUBWEV.H.B vd, vj, vk 01110000O0O0OT1O0O0CO0O0O|0O0 vk vj vd
VSUBWEV.W.H vd, vj, vk 01110000O0O0OT1TO0O0CO0TO0O|O0°1 vk vj vd
VSUBWEV.D.W vd, vj, vk 01110000O0O0OT1O0O0CO0TO0O|1O vk vj vd
VSUBWEV.Q.D vd, vj, vk 011100000O0OT1O0O0O0CTO0|11 vk vj vd
VADDWOD.H.B vd, vj, vk 01110000O0O0OT1O0O0CO0T1|00 vk vj vd
VADDWOD.W.H vd, vj, vk 01110000001 O0O0O0TI|O0°1 vk vj vd
VADDWOD.D.W vd, vj, vk 011100000O0O1O0O0O0T1|1O vk vj vd
VADDWOD.Q.D vd, vj, vk 011100000O0OT1O0O0O0T1|11 vk vj vd
VSUBWOD.H.B vd, vj, vk 01110000O0O0OT1O0O0CT1TO0|00 vk vj vd
VSUBWOD.W.H vd, vj, vk 011100000O0OT1O0O0T1TO0|0°1 vk vj vd
VSUBWOD.D.W vd, vj, vk 011100000O0O1O0O0T1O0|1O0 vk vj vd
VSUBWOD.Q.D vd, vj, vk 011100000O0OT1O0O0T1O0|11 vk vj vd
VADDWEV.H.BU vd, vj, vk 011100000O0O1O0T1T1T1|00 vk vj vd
VADDWEV.W.HU vd, vj, vk 011100000O0OT1O0T1T1T1|01 vk vj vd
VADDWEV.D.WU vd, vj, vk 011100000O0OT1O0T1T1T1|1O0 vk vj vd
VADDWEV.Q.DU vd, vj, vk 011100000O0OT1O0T1T1T1|11 vk vj vd
VSUBWEV.H.BU vd, vj, vk 011100000O0OT1T1O0O0TO0|00 vk vj vd
VSUBWEV.W.HU vd, vj, vk 011100000O0OT1T1O0O0TO0|0°1 vk vj vd
VSUBWEV.D.WU vd, vj, vk 011100000O0OT1T1O0O0TO0|1O0 vk vj vd
VSUBWEV.Q.DU vd, vj, vk 011100000O0OT1T1O0O0TO0|11 vk vj vd
VADDWOD.H.BU vd, vj, vk 011100000O0O1T1O0O0T1|00 vk vj vd
VADDWOD.W.HU vd, vj, vk 011100000O0OT1T1O0O0T1|0°1 vk vj vd
VADDWOD.D.WU vd, vj, vk 011100000O0O1T1O0O0T1|1O0 vk vj vd
VADDWOD.Q.DU vd, vj, vk 011100000O0OT1T1O0O0T1|11 vk vj vd
VSUBWOD.H.BU vd, vj, vk 011100000O0O1T1O0T1O0|00 vk vj vd
VSUBWOD.W.HU vd, vj, vk 0111000O00O0O1T1O010|0°1 vk vj vd
VSUBWOD.D.WU vd, vj, vk 011100000O0O1T1O0T1O0|1O0 vk vj vd
VSUBWOD.Q.DU vd, vj, vk 011100000O0OT1T1O0T1O0|11 vk vj vd
VADDWEV.H.BU.B vd, vj, vk 011100000O0OT1T1T1T1T1|00 vk vj vd
VADDWEV.W.HU.H vd, vj, vk 011100000O0OT1T1T1T1T1|01 vk vj vd
VADDWEV.D.WU.W vd, vj, vk 011100000O0OT1T1T1T1T1|1O0 vk vj vd
VADDWEV.Q.DU.D vd, vj, vk 01110000O0O0OT1T1T1T1 1|11 vk vj vd
VADDWOD.H.BU.B vd, vj, vk 01110000O01O0O0O0CO0TO0|0O0 vk vj vd
'VADDWOD.W.HU.H vd, vj, vk 01110000O01O0O0O0O0CTO0O|O01 vk vj vd
VADDWOD.D.WU.W vd, vj, vk 01110000O01O0O0O0CO0CTO0O|1O vk vj vd
VADDWOD.Q.DU.D vd, vj, vk 01110000O01O0O0O0O0TO0|11 vk vj vd
VSADD.B vd, vj, vk 01110000O010O0O0T1T1|00 vk vj vd
VSADD.H vd, vj, vk 0111000O0O0T1O0O0O0CT1T1|0°1 vk vj vd
VSADD.W vd, vj, vk 01110000O0100O0T1T1|1O0 vk vj vd
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3|32 22|22 22222 ufufufu]a|ufr|t]o]ofofofofo]o]ofofo
tlolols|7|efs|[a]3]2]1|ofofs|7]e|s|4f3[2ft]o]9]s|7][6]s]4]3|2][1]o
VSADD.D vd, vj, vk 0111000001 0O0O0CT1T1|11 vk vj vd
VSSUB.B vd, vj, vk 01110000O01O0O0T1O0QO0|00O0 vk vj vd
VSSUB.H vd, vj, vk 01110000O01O0O0T1O0O0|0°1 vk vj vd
VSSUB.W vd, vj, vk 01110000O01O0O0T1O0O0|1O0 vk vj vd
VSSUB.D vd, vj, vk 0111000O0O0T1O0O0T1O0O0|11 vk vj vd
'VSADD.BU vd, vj, vk 01110000O01O0O0T1O0T1|00 vk vj vd
VSADD.HU vd, vj, vk 0111000O0O0T1O0O0T1O0T1|0°1 vk vj vd
VSADD.WU vd, vj, vk 0111000O0O0T1O0O0OT1O0TI|1lO vk vj vd
VSADD.DU vd, vj, vk 0111000001 O0O0T1O0TI|11 vk vj vd
VSSUB.BU vd, vj, vk 01110000O010O0T1T1°QO0|00 vk vj vd
VSSUB.HU vd, vj, vk 01110000O01O0O0T1T1°QO0|01 vk vj vd
VSSUB.WU vd, vj, vk 01110000O010O0T1T1O0|1O0 vk vj vd
VSSUB.DU vd, vj, vk 0111000001O0O0T1T1O0|11 vk vj vd
VHADDW.H.B vd, vj, vk 01110000O01O0T1O0T1O0|00 vk vj vd
VHADDW.W.H vd, vj, vk 01110000O01O01O0T10|01 vk vj vd
VHADDW.D.W vd, vj, vk 0111000O0O0T1O0T1O0T1O0|1O0 vk vj vd
VHADDW.Q.D vd, vj, vk 01110000O01O0T1O0T1O0|11 vk vj vd
VHSUBW.H.B vd, vj, vk 01110000O01O01O0T11|00 vk vj vd
VHSUBW.W.H vd, vj, vk 011100000101 O0T1 1|01 vk vj vd
VHSUBW.D.W vd, vj, vk 01110000O01O01O0T1T1|1O0 vk vj vd
VHSUBW.Q.D vd, vj, vk 011100000101 O0T1 1|11 vk vj vd
VHADDW.HU.BU vd, vj, vk 01110000O01O01T100|00 vk vj vd
VHADDW.WU.HU vd, vj, vk 01110000O01O0T1T1O00|01 vk vj vd
VHADDW.DU.WU vd, vj, vk 0111000O0O0T1O0T1T1O0O0|1O vk vj vd
VHADDW.QU.DU vd, vj, vk 0111000001O0T1T1O00O0|11 vk vj vd
VHSUBW.HU.BU vd, vj, vk 01110000O01O0T1T1O0T1|00 vk vj vd
VHSUBW.WU.HU vd, vj, vk 0111000001O0T1T1O0T1|0°1 vk vj vd
VHSUBW.DU.WU vd, vj, vk 0111000O0O0T1O0OT1T1O0TI|1lO vk vj vd
VHSUBW.QU.DU vd, vj, vk 0111000O0O0T1O0T11O0T1|11 vk vj vd
VADDA.B vd, vj, vk 01110000O01O01T1T10|00 vk vj vd
VADDA.H vd, vj, vk 01110000O01O0T1T1T1O0|01 vk vj vd
VADDA.W vd, vj, vk 011100000101 T1T10|10 vk vj vd
VADDA.D vd, vj, vk 01110000O0T1O0T1T1T1O0|11 vk vj vd
VABSD.B vd, vj, vk 0111000001 100O0O0|00 vk vj vd
VABSD.H vd, vj, vk 01110000O01T1O0O0O0TO0|0°1 vk vj vd
VABSD.W vd, vj, vk 0111000001 100O0O0|1O0 vk vj vd
VABSD.D vd, vj, vk 01110000O01T1O0O0O0O0|11 vk vj vd
VABSD.BU vd, vj, vk 0111000001 100O0T1|00 vk vj vd
VABSD.HU vd, vj, vk 01110000O01T1O00O0T1|0°1 vk vj vd
VABSD.WU vd, vj, vk 0111000001 100O0T1|1O0 vk vj vd
VABSD.DU vd, vj, vk 01110000O01T1O0O0O0T1|11 vk vj vd
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VAVG.B vd, vj, vk 01110000O0T1T1O0O0TO0O0O0 vk vj vd
VAVG.H vd, vj, vk 01110000O0T1T1O0O0TO0O0°71 vk vj vd
VAVG.W vd, vj, vk 01110000O0T1T1O0O0TOT1O0 vk vj vd
VAVG.D vd, vj, vk 01110000O0T1T1O0O0TOTI1°1 vk vj vd
VAVG.BU vd, vj, vk 01110000O0OT1T1O0O0TITI1M00 vk vj vd
VAVG.HU vd, vj, vk 01110000O0T1T1O0O0T1TI1M0T1 vk vj vd
VAVG.WU vd, vj, vk 01110000O0OT1T1O0O0TITIlO vk vj vd
VAVG.DU vd, vj, vk 0111000001 T1O0O0T1T1[11 vk vj vd
VAVGR.B vd, vj, vk 01110000O0T1T1O0T1O0O000 vk vj vd
VAVGR.H vd, vj, vk 01110000O0T1T1O0T1O0O00°71 vk vj vd
VAVGR.W vd, vj, vk 01110000O0T1T1O0T1O0O010 vk vj vd
VAVGR.D vd, vj, vk 01110000O0T1T1O0T1O0O0T1°1 vk vj vd
VAVGR.BU vd, vj, vk 01110000O0OT1T10T10O0T1M00 vk vj vd
VAVGR.HU vd, vj, vk 01110000O0T1T1O0T10O0T1M01 vk vj vd
VAVGR.WU vd, vj, vk 01110000O0OT1T1O0T1O0TI[1O0 vk vj vd
VAVGR.DU vd, vj, vk 0111000001 T1010T1f11 vk vj vd
VMAX.B vd, vj, vk 01110000O0T1T1100O000 vk vj vd
VMAX.H vd, vj, vk 011100000T1T1T1O000[0°71 vk vj vd
VMAX.W vd, vj, vk 011100000T1T1T1O00®O01 O vk vj vd
VMAX.D vd, vj, vk 011100000T1T1T100O0f11 vk vj vd
VMIN.B vd, vj, vk 011100000T1T1T1O00T1f00 vk vj vd
VMIN.H vd, vj, vk 011100000T1T1T1O00T1f0°1 vk vj vd
VMIN.W vd, vj, vk 011100000T1T1T1O00T1f1 O vk vj vd
VMIN.D vd, vj, vk 011100000T1T1T1O00T1f11 vk vj vd
VMAX.BU vd, vj, vk 01110000O0T1T1T1O0T1O000 vk vj vd
VMAX.HU vd, vj, vk 011100000T1T1T1O010f0°1 vk vj vd
VMAX.WU vd, vj, vk 011100000T1T1T1O0T1O0f1O0 vk vj vd
VMAX.DU vd, vj, vk 0111000001 T1T1O0T1O0[11 vk vj vd
VMIN.BU vd, vj, vk 011100000T1T1T1O01T1(00 vk vj vd
VMIN.HU vd, vj, vk 011100000T1T1T1O01T1{01 vk vj vd
VMIN.WU vd, vj, vk 011100000T1T1T1O0T1T1f1O0 vk vj vd
VMIN.DU vd, vj, vk 01110000O0T1T1T1O0T1 I[11 vk vj vd
VMUL.B vd, vj, vk 011100001 000O0T1O0O0O0 vk vj vd
VMUL.H vd, vj, vk 011100001 000O0T1O0O0T71 vk vj vd
VMUL.W vd, vj, vk 011100001 000O0TIO01O0 vk vj vd
VMUL.D vd, vj, vk 011100001 0000O0TIO0I11 vk vj vd
VMUH.B vd, vj, vk 011100001 000O0TITI00 vk vj vd
VMUH.H vd, vj, vk 011100001 0000O0T 101 vk vj vd
VMUH.W vd, vj, vk 011100001 000O0TITIIlO vk vj vd
VMUH.D vd, vj, vk 011100001 0000O0T 1|11 vk vj vd
VMUH.BU vd, vj, vk 011100001 000T10O0O000 vk vj vd
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VMUH.HU vd, vj, vk 0111000O010O0O0T10O0O0|0°1 vk vj vd
VMUH.WU vd, vj, vk 0111000O01O0O0O0OT1O0O0O|1O vk vj vd
VMUH.DU vd, vj, vk 0111000O010O0O0T10O0O0|11 vk vj vd
VMULWEV.H.B vd, vj, vk 0111000O01O0O0T1O0O0TO0|0O0 vk vj vd
VMULWEV.W.H vd, vj, vk 011100001001 O00O0O0|0°1 vk vj vd
VMULWEV.D.W vd, vj, vk 011100001 0O01O0O0O0|1O0 vk vj vd
VMULWEV.Q.D vd, vj, vk 0111000O01O0O0T100O0O0|11 vk vj vd
VMULWOD.H.B vd, vj, vk 0111000O01O0O0T1O0O0TI|0O0 vk vj vd
VMULWOD.W.H vd, vj, vk 0111000010O01O00T1|0°1 vk vj vd
VMULWOD.D.W vd, vj, vk 011100001 001O0O0T1|1O0 vk vj vd
VMULWOD.Q.D vd, vj, vk 011100001 001O00T1|11 vk vj vd
VMULWEV.H.BU vd, vj, vk 011100001001 T1O00O0|00 vk vj vd
VMULWEV.W.HU vd, vj, vk 011100001001 T100|01 vk vj vd
VMULWEV.D.WU vd, vj, vk 011100001001 T1O0°O0|1O0 vk vj vd
VMULWEYV.Q.DU vd, vj, vk 011100001001 T100|11 vk vj vd
VMULWOD.H.BU vd, vj, vk 011100001001 T1O0T1|00 vk vj vd
VMULWOD.W.HU vd, vj, vk 011100001001 T10T1|01 vk vj vd
VMULWOD.D.WU vd, vj, vk 011100001001 10T1|1O0 vk vj vd
VMULWOD.Q.DU vd, vj, vk 011100001001 T1O0T1|11 vk vj vd
VMULWEV.H.BU.B vd, vj, vk 0111000010100O0O0|00O0 vk vj vd
VMULWEV.W.HU.H vd, vj, vk 01110000101O0O0O0O0|0°1 vk vj vd
VMULWEV.D.WU.W vd, vj, vk 0111000010100O0O0|1O vk vj vd
VMULWEV.Q.DU.D vd, vj, vk 01110000101000O0|11 vk vj vd
VMULWOD.H.BU.B vd, vj, vk 011100001 0100O0T1|00 vk vj vd
VMULWOD.W.HU.H vd, vj, vk 0111000010100O0T1|0°1 vk vj vd
VMULWOD.D.WU.W vd, vj, vk 011100001 0100O0T1|1O0 vk vj vd
VMULWOD.Q.DU.D vd, vj, vk 0111000010100O0T1|11 vk vj vd
VMADD.B vd, vj, vk 0111000O01O01O0T1O0O0|00O0 vk vj vd
VMADD.H vd, vj, vk 0111000010101 00|01 vk vj vd
VMADD.W vd, vj, vk 011100001 010100O0|1O0 vk vj vd
VMADD.D vd, vj, vk 0111000010101 00|11 vk vj vd
VMSUB.B vd, vj, vk 01110000101010T1|00 vk vj vd
VMSUB.H vd, vj, vk 0111000010101 0T1|01 vk vj vd
VMSUB.W vd, vj, vk 011100001 01010T1|1O0 vk vj vd
VMSUB.D vd, vj, vk 0111000010101 0T1|11 vk vj vd
VMADDWEV.H.B vd, vj, vk 011100001010T1T10/00 vk vj vd
VMADDWEV.W.H vd, vj, vk 0111000010101 10|0°1 vk vj vd
VMADDWEV.D.W vd, vj, vk 0111000010101 10|1O0 vk vj vd
VMADDWEV.Q.D vd, vj, vk 0111000010101 T1O0|11 vk vj vd
VMADDWOD.H.B vd, vj, vk 0111000O01O01O0T11 1|00 vk vj vd
VMADDWOD.W.H vd, vj, vk 0111000010101 T1 1|01 vk vj vd
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VMADDWOD.D.W vd, vj, vk 0111000O01O0T1O0T11 1|1O0 vk vj vd
VMADDWOD.Q.D vd, vj, vk 0111000010101 1 1|11 vk vj vd
VMADDWEV.H.BU vd, vj, vk 0111000O01O01T1O0T1O0|00 vk vj vd
VMADDWEV.W.HU vd, vj, vk 01110000101 T1O010|0°1 vk vj vd
VMADDWEV.D.WU vd, vj, vk 0111000O01O0T1T1O0T1O0|1O0 vk vj vd
VMADDWEV.Q.DU vd, vj, vk 01110000101 1O0T10O0|11 vk vj vd
VMADDWOD.H.BU vd, vj, vk 01110000101 T1O0T1 1|00 vk vj vd
VMADDWOD.W.HU vd, vj, vk 01110000101 T1O01 1|01 vk vj vd
VMADDWOD.D.WU vd, vj, vk 01110000101 101 1|10 vk vj vd
VMADDWOD.Q.DU vd, vj, vk 01110000101 1O0T1 1|11 vk vj vd
VMADDWEV.H.BU.B vd, vj, vk 011100001011 110|00 vk vj vd
VMADDWEV.W.HU.H vd, vj, vk 0111000010111 10|01 vk vj vd
VMADDWEV.D.WU.W vd, vj, vk 0111000010111 10|1O0 vk vj vd
VMADDWEV.Q.DU.D vd, vj, vk 0111000010111 10|11 vk vj vd
VMADDWOD.H.BU.B vd, vj, vk 011100001011 111|00 vk vj vd
VMADDWOD.W.HU.H vd, vj, vk 0111000010111 1 1|01 vk vj vd
VMADDWOD.D.WU.W vd, vj, vk 011100001011 111|1O0 vk vj vd
VMADDWOD.Q.DU.D vd, vj, vk 011100001011 11 1|11 vk vj vd
VDIV.B vd, vj, vk 011100001 11000O0|00 vk vj vd
VDIV.H vd, vj, vk 0111000011 10000O0|01 vk vj vd
VDIV.W vd, vj, vk 011100001 11000°O0|1O0 vk vj vd
VDIV.D vd, vj, vk 0111000011 1000O0|11 vk vj vd
VMOD.B vd, vj, vk 011100001 11000T1|00 vk vj vd
VMOD.H vd, vj, vk 0111000011 1000T1|0°1 vk vj vd
VMOD.W vd, vj, vk 0111000011 1000T1|1O0 vk vj vd
VMOD.D vd, vj, vk 0111000011 1000T1|11 vk vj vd
VDIV.BU vd, vj, vk 0111000011 100T10/00 vk vj vd
VDIV.HU vd, vj, vk 0111000011 10010|0°1 vk vj vd
VDIV.WU vd, vj, vk 0111000011 100T1O0[|10O0 vk vj vd
VDIV.DU vd, vj, vk 011100001 1100T1O0|11 vk vj vd
VMOD.BU vd, vj, vk 0111000011 100T1T1|00 vk vj vd
VMOD.HU vd, vj, vk 0111000011 100T1 1|01 vk vj vd
VMOD.WU vd, vj, vk 0111000011 100T1T1|1O0 vk vj vd
VMOD.DU vd, vj, vk 0111000011 100T1T1|11 vk vj vd
VSLL.B vd, vj, vk 0111000011 10100|00 vk vj vd
VSLL.H vd, vj, vk 0111000011 10100|01 vk vj vd
VSLL.W vd, vj, vk 0111000O01T1T1O0T1O0O0|1O0 vk vj vd
VSLL.D vd, vj, vk 0111000011 10100|11 vk vj vd
VSRL.B vd, vj, vk 0111000011 10101|00 vk vj vd
VSRL.H vd, vj, vk 01110000171 1O010T1|0°1 vk vj vd
VSRL.W vd, vj, vk 0111000011 1010T1|1O0 vk vj vd
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VSRL.D vd, vj, vk 0111000O01T1T1O010T1|11 vk vj vd
VSRA.B vd, vj, vk 0111000O01T1T1O0T1T10|00 vk vj vd
VSRA.H vd, vj, vk 0111000011101 10|0°1 vk vj vd
VSRA.W vd, vj, vk 0111000O01T1T1O0T1T1O0|1O0 vk vj vd
VSRA.D vd, vj, vk 0111000O01T1T1O011O0|11 vk vj vd
VROTR.B vd, vj, vk 0111000011 10111|00 vk vj vd
VROTR.H vd, vj, vk 0111000011101 1 1|01 vk vj vd
VROTR.W vd, vj, vk 0111000O01T1T1O0T111|1O0 vk vj vd
VROTR.D vd, vj, vk 0111000011 1011 1|11 vk vj vd
VSRLR.B vd, vj, vk 011100001 111000O0|00 vk vj vd
VSRLR.H vd, vj, vk 011100001 111000|01 vk vj vd
VSRLR.W vd, vj, vk 0111000011 11000O0|1O0 vk vj vd
VSRLR.D vd, vj, vk 0111000011 11000O0|11 vk vj vd
VSRAR.B vd, vj, vk 011100001 11100T1|00 vk vj vd
VSRAR.H vd, vj, vk 0111000011 1100T1|0°1 vk vj vd
VSRAR.W vd, vj, vk 0111000011 1100T1|1O0 vk vj vd
VSRAR.D vd, vj, vk 0111000011 1100T1|11 vk vj vd
VSRLN.B.H vd, vj, vk 0111000011 11010|01 vk vj vd
VSRLN.H.W vd, vj, vk 0111000011 11010|10O0 vk vj vd
VSRLN.W.D vd, vj, vk 0111000011 110T10|11 vk vj vd
VSRAN.B.H vd, vj, vk 0111000011 1101 1|01 vk vj vd
VSRAN.H.W vd, vj, vk 0111000011 11011|10O0 vk vj vd
VSRAN.W.D vd, vj, vk 0111000011 11071 1|11 vk vj vd
VSRLRN.B.H vd, vj, vk 0111000011 11100|01 vk vj vd
VSRLRN.H.W vd, vj, vk 0111000011 11100|10O0 vk vj vd
VSRLRN.W.D vd, vj, vk 0111000011 11100|11 vk vj vd
VSRARN.B.H vd, vj, vk 011100001111 101|01 vk vj vd
VSRARN.H.W vd, vj, vk 0111000O01T1T1T11O0T1|1O0 vk vj vd
VSRARN.W.D vd, vj, vk 011100001 11110111 vk vj vd
VSSRLN.B.H vd, vj, vk 0111000011 11110|01 vk vj vd
VSSRLN.H.W vd, vj, vk 0111000011 11110|10O0 vk vj vd
VSSRLN.W.D vd, vj, vk 0111000011 11110|11 vk vj vd
VSSRAN.B.H vd, vj, vk 0111000011 1111101 vk vj vd
VSSRAN.H.W vd, vj, vk 0o111000O01 11111110 vk vj vd
VSSRAN.W.D vd, vj, vk 0111000011 1111 1|11 vk vj vd
VSSRLRN.B.H vd, vj, vk 0111000T1O0O0O0O0O0O0CO0|O01 vk vj vd
VSSRLRN.H.W vd, vj, vk 0111000T1O0O0O0OO0OO0COTO|1lO vk vj vd
VSSRLRN.W.D vd, vj, vk 0111000T1O0O0O0O0O0CO0O0O|11 vk vj vd
VSSRARN.B.H vd, vj, vk 0111000T1O0O0O0O0O0CO0CT1|0°1 vk vj vd
VSSRARN.H.W vd, vj, vk 0111000T1O0O0O0OO0OO0COTI|l O vk vj vd
VSSRARN.W.D vd, vj, vk 011100010O0O0O0O0CO0T1|11 vk vj vd
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VSSRLN.BU.H vd, vj, vk 011100010000O0TO0O0°1 vk vj vd
VSSRLN.HU.W vd, vj, vk 0111000100O00O0TO0OT1O0 vk vj vd
VSSRLN.WU.D vd, vj, vk 011100010000O0TOTI11 vk vj vd
VSSRAN.BU.H vd, vj, vk 011100010000O0TTI/01 vk vj vd
VSSRAN.HU.W vd, vj, vk 011100010000O0TITIIlO vk vj vd
VSSRAN.WU.D vd, vj, vk 011100010000O0T 1|11 vk vj vd
VSSRLRN.BU.H vd, vj, vk 0111000100O00T10O0O0T1 vk vj vd
VSSRLRN.HU.W vd, vj, vk 0111000100O00T1O0O0T10 vk vj vd
VSSRLRN.WU.D vd, vj, vk 011100010000T1O0OQO01°1 vk vj vd
VSSRARN.BU.H vd, vj, vk 011100010000T1O0TI01 vk vj vd
VSSRARN.HU.W vd, vj, vk 011100010000T1O0TI[1lO vk vj vd
VSSRARN.WU.D vd, vj, vk 011100010000T1O0TI11 vk vj vd
VBITCLR.B vd, vj, vk 011100010000T1T1O000 vk vj vd
VBITCLR.H vd, vj, vk 011100010000T1T1O00°1 vk vj vd
VBITCLR.W vd, vj, vk 011100010000T1T1O010 vk vj vd
VBITCLR.D vd, vj, vk 011100010000T1T1O01°1 vk vj vd
VBITSET.B vd, vj, vk 011100010000T1T1T1M00 vk vj vd
VBITSET.H vd, vj, vk 011100010000T1T1T1/0°1 vk vj vd
VBITSET.W vd, vj, vk 011100010000T1T1TI110 vk vj vd
VBITSET.D vd, vj, vk 011100010000T1T1I1[11 vk vj vd
VBITREV.B vd, vj, vk 011100010001O0O0GO0O0O0 vk vj vd
VBITREV.H vd, vj, vk 0111000100O0OT1O0O0O0OO0T1 vk vj vd
VBITREV.W vd, vj, vk 0111000100O0T1O0O0O0OT11O0 vk vj vd
VBITREV.D vd, vj, vk 011100010001O0O0O0T1°1 vk vj vd
VPACKEV.B vd, vj, vk 011100010001O0T1T1/M00 vk vj vd
VPACKEV.H vd, vj, vk 011100010001 O01T1{0°1 vk vj vd
VPACKEV.W vd, vj, vk 011100010001 O0T1T1f1oO0 vk vj vd
VPACKEV.D vd, vj, vk 0111000100O0T1O0T1 1[I 1 vk vj vd
VPACKOD.B vd, vj, vk 011100010001T10000 vk vj vd
VPACKOD.H vd, vj, vk 011100010001 T1000°1 vk vj vd
VPACKOD.W vd, vj, vk 011100010001 T1O0O010 vk vj vd
VPACKOD.D vd, vj, vk 011100010001 T10O01°1 vk vj vd
VILVL.B vd, vj, vk 011100010001 T10T1(00 vk vj vd
VILVL.H vd, vj, vk 011100010001 T10T1(0T1 vk vj vd
VILVL.W vd, vj, vk 011100010001 10T1f1O0 vk vj vd
VILVL.D vd, vj, vk 011100010001 T1O0TI11 vk vj vd
VILVH.B vd, vj, vk 0111000100011 T1O000 vk vj vd
VILVH.H vd, vj, vk 011100010001 T110f0°1 vk vj vd
VILVH.W vd, vj, vk 011100010001 T1T1O01oO0 vk vj vd
VILVH.D vd, vj, vk 0111000T100O0T1T1T1O0[11 vk vj vd
VPICKEV.B vd, vj, vk 011100010001 T1T1T100 vk vj vd
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VPICKEV.H vd, vj, vk 0111000100011 T1 1[{01 vk vj vd
VPICKEV.W vd, vj, vk 011100010001 T1T1 1[lO0 vk vj vd
VPICKEV.D vd, vj, vk 0111000100O0T1T1T1 1|11 vk vj vd
VPICKOD.B vd, vj, vk 01110001O0O0T1O0O0O0TO0[O0O0 vk vj vd
VPICKOD.H vd, vj, vk 01110001O0O0T1O0O0O0O0[0T1 vk vj vd
VPICKOD.W vd, vj, vk 011100010010O0O0TO0[1l O vk vj vd
VPICKOD.D vd, vj, vk 01110001O0O0T1O0O0O0TO0[I1 vk vj vd
VREPLVE.B vd, vj, rk 01110001O0O0T1O0O0O0TI[O0O0 rk vj vd
VREPLVE.H vd, vj, rk 0111000T10010O0O0T1|0T1 rk vj vd
VREPLVE.W vd, vj, rk 0111000100100O0TI[lO rk vj vd
VREPLVE.D vd, vj, rk 01110001001000O0TI|11 rk vj vd
VAND.V vd, vj, vk 01110001001 0O01T100 vk vj vd
VOR.V vd, vj, vk 01110001001 001T10°1 vk vj vd
VXOR.V vd, vj, vk 0111000100100T1T1T10 vk vj vd
VNOR.V vd, vj, vk 01110001001 001T1T171 vk vj vd
VANDN.V vd, vj, vk 01110001001010000 vk vj vd
VORN.V vd, vj, vk 0111000100101000°1 vk vj vd
VFRSTP.B vd, vj, vk 0111000100101 0T1T1°0 vk vj vd
VFRSTP.H vd, vj, vk 01110001001 010T1171 vk vj vd
VADD.Q vd, vj, vk 0111000100101 T10T10 vk vj vd
VSUB.Q vd, vj, vk 0111000100101 T1O0T1°1 vk vj vd
VSIGNCOV.B vd, vj, vk 0111000100101 T1T1O00 vk vj vd
VSIGNCOV.H vd, vj, vk 0111000100101 T1T1O0°1 vk vj vd
VSIGNCOV.W vd, vj, vk 0111000100101 T1T1T10 vk vj vd
VSIGNCOV.D vd, vj, vk 0111000100101 T1111 vk vj vd
VFADD.S vd, vj, vk 011100010011 O00O0|0°1 vk vj vd
VFADD.D vd, vj, vk 011100010011 00O0|1O vk vj vd
VFSUB.S vd, vj, vk 01110001001 100T1[01 vk vj vd
VFSUB.D vd, vj, vk 01110001001 100T1[lO0 vk vj vd
VFMUL.S vd, vj, vk 01110001001T1T100|0°1 vk vj vd
VFMUL.D vd, vj, vk 011100010011 100|1O0 vk vj vd
VFDIV.S vd, vj, vk 011100010011 10T1|0°1 vk vj vd
VFDIV.D vd, vj, vk 011100010011 10T1|1O0 vk vj vd
VFMAX.S vd, vj, vk 011100010011 110|0°1 vk vj vd
VFMAX.D vd, vj, vk 011100010011 110|10O0 vk vj vd
VFMIN.S vd, vj, vk 011100010011 1110°1 vk vj vd
VFMIN.D vd, vj, vk 0111000100111 1110 vk vj vd
VFMAXA.S vd, vj, vk 0111000101 000O0GO0TO0?1 vk vj vd
VFMAXA.D vd, vj, vk 0111000101 000O0O0CT1OU0 vk vj vd
VFMINA.S vd, vj, vk 0111000101 00O0O0T1O0T71 vk vj vd
VFMINA.D vd, vj, vk 0111000101 000O0T1T1OQ0 vk vj vd
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VFCVT.H.S vd, vj, vk 0111000101 00O0T1T1O00 vk vj vd
VFCVT.S.D vd, vj, vk 0111000101 00O0T1T1O0°71 vk vj vd
VFFINT.S.L vd, vj, vk 01110001O0100100O00 vk vj vd
VFTINT.W.D vd, vj, vk 0111000101 00100T1°1 vk vj vd
VFTINTRM.W.D vd, vj, vk 0111000101001 O0T1O00 vk vj vd
VFTINTRP.W.D vd, vj, vk 0111000101 001O0T1O0°71 vk vj vd
VFTINTRZ.W.D vd, vj, vk 0111000101001 0T110 vk vj vd
VFTINTRNE.W.D vd, vj, vk 0111000101 00T10T111 vk vj vd
VSHUF.H vd, vj, vk 011100010111 10T10°1 vk vj vd
VSHUF.W vd, vj, vk 011100010111 10110 vk vj vd
VSHUF.D vd, vj, vk 011100010111 10T1T171 vk vj vd
VSEQILB vd, vj, si5 011100101000O0O0GO0D0O0 si5 vj vd
VSEQLH vd, vj, si5 0111001010000O0O0O0T71 si5 vj vd
VSEQLW vd, vj, si5 0111001010000O0O0O01O0 si5 vj vd
VSEQLD vd, vj, si5 011100101 0000O0O011 si5 vj vd
VSLELB vd, vj, si5 011100101000O0O0TIM00O0 si5 vj vd
VSLELH vd, vj, si5 0111001010000O0TIM0T1 si5 vj vd
VSLELW vd, vj, si5 011100101000O0O0TIllO si5 vj vd
VSLELD vd, vj, si5 011100101 0000°CO0TIl1 si5 vj vd
VSLELBU vd, vj, ui5 011100101000O0T1O0O0O0 ui5 vj vd
VSLELHU vd, vj, uis 0111001010000O0T1O0O0T71 ui5 vj vd
VSLELWU vd, vj, uis 0111001010000O0T1O01O0 ui5 vj vd
VSLELDU vd, vj, uis 0111001010000O0T1O0T1°1 ui5 vj vd
VSLTLB vd, vj, si5 0111001010000O0T1TI100 si5 vj vd
VSLTLH vd, vj, si5 0111001010000O0TlTI1/0°1 si5 vj vd
VSLTLW vd, vj, si5 011100101 0000O0TITI1O si5 vj vd
VSLTLD vd, vj, si5 011100101 0000O0T1 1|11 si5 vj vd
VSLTLBU vd, vj, uis 011100101000T10O000 uis vj vd
VSLTLHU vd, vj, uis 011100101000T1000°1 ui5 vj vd
VSLTLWU vd, vj, ui5 011100101 000T1O0O010 ui5 vj vd
VSLTLDU vd, vj, uis 011100101 000T10O01°1 ui5 vj vd
VADDI.BU vd, vj, uis 011100101000T1O0TI1M00 ui5 vj vd
VADDI.HU vd, vj, ui5 011100101000T10T101 ui5 vj vd
VADDIL.WU vd, vj, uis 011100101000T1O0TI[1O ui5 vj vd
VADDI.DU vd, vj, uis 011100101 000T1°O0TI11 ui5 vj vd
VSUBILBU vd, vj, uis 011100101000T1T1O000 ui5 vj vd
VSUBILHU vd, vj, uis 011100101 000T1T1O00°1 uis vj vd
VSUBLWU vd, vj, ui5 011100101 000T1T1O010 ui5 vj vd
VSUBLDU vd, vj, uis 0111001010001 T1O01°1 ui5 vj vd
VBSLL.V vd, vj, uis 011100101 000T1T1T1M00 uis vj vd
VBSRL.V vd, vj, uis 011100101 000T1T1T1/01 ui5 vj vd
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VMAXI.B vd, vj, si5 011100101O0O0T1O0O0O0O0O0 sis vj vd
VMAXILH vd, vj, si5 011100101001 O00O0O00°1 si5 vj vd
VMAXILW vd, vj, si5 011100101O0O0T1O0O0GO0OT1O0 si5 vj vd
VMAXILD vd, vj, si5 011100101001 O00O0O011 si5 vj vd
VMINIL.B vd, vj, si5 0111001010O0T1O0O0TIfO0O0 si5 vj vd
VMINLH vd, vj, si5 01 1100101001O0O0T1[01 si5 vj vd
VMINLW vd, vj, si5 011100101O0O0T1O0O0TIfL O si5 vj vd
VMINIL.D vd, vj, si5 011100101001 O00O0TIfI1 si5 vj vd
VMAXIBU vd, vj, uis 011100101 001O0T1O000 uis vj vd
VMAXILHU vd, vj, uis 01 1100101001O0T1O0[01 uis vj vd
VMAXILWU vd, vj, uis 011100101 001O0T1O01O0 uis vj vd
VMAXILDU vd, vj, uis 011100101 001O0T1O0[I1 uis vj vd
VMINI.BU vd, vj, uis 011100101 001O0T1T1[00 uis vj vd
VMINIL.HU vd, vj, uis 011100101 001O0T1T1{01 uis vj vd
VMINLWU vd, vj, uis 011100101 001O0T1TI1fLO0 uis vj vd
VMINI.DU vd, vj, uis 011100101001 O0T1 IfI1 uis vj vd
VFRSTPLB vd, vj, uis 0111001010011 O0T1[00 uis vj vd
VFRSTPLH vd, vj, uis 011100101001 10T1{01 uis vj vd
VCLO.B vd, vj 0111001010011 1000O0O0O0O0O0 vj vd
VCLO.H vd, vj 0111001010011 10000O00O0O0°71 vj vd
VCLO.W vd, vj 0111001010011 1000O0O0O0T1O0 vj vd
VCLO.D vd, vj 0111001010011 10000O0O0T1°1 vj vd
VCLZ.B vd, vj 0111001010011 10000O0T1O0°O0 vj vd
VCLZH vd, vj 0111001010011 10000O0T1O0°71 vj vd
VCLZ.W vd, vj 0111001010011 10000O0T1T1O0 vj vd
VCLZ.D vd, vj 0111001010011 10000O0T1T1°1 vj vd
VPCNT.B vd, vj 0111001010011 1000O0100O00 vj vd
VPCNT.H vd, vj 011100101001 11000O0T1O00O0°1 vj vd
VPCNT.W vd, vj 0111001010011 1000O01O0T10 vj vd
VPCNT.D vd, vj 0111001010011 100001O0T1°1 vj vd
VNEG.B vd, vj 0111001010011 1000O01T1O00 vj vd
VNEG.H vd, vj 0111001010011 1000O01T1O0°71 vj vd
VNEG.W vd, vj 0111001010011 1000O01T1T1O0 vj vd
VNEG.D vd, vj 0111001010011 1000O0T1T1 11 vj vd
VMSKLTZ.B vd, vj 0111001010011 10001000O00 vj vd
VMSKLTZ.H vd, vj 0111001010011 10001000O0°71 vj vd
VMSKLTZ.W vd, vj 0111001010011 100O01O0O0T1°0 vj vd
VMSKLTZ.D vd, vj 0111001010011 1000100T1°1 vj vd
VMSKGEZ.B vd, vj 0111001010011 10001O0T1O00 vj vd
VMSKNZ.B vd, vj 0111001010011 100O01T1O00O0°0 vj vd
VSETEQZ.V cd, vj 0111001010011 100100T1T1O0 vj 00 cd
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VSETNEZ.V cd, vj 0111001010011 100T100O0T1T1°1 vj 00 cd
VSETANYEQZ.B cd, vj 0111001010011 100T1O0T1O00O0 vj 00 cd
VSETANYEQZ.H cd, vj 0111001010011 100T10T100°1 vj 00 cd
VSETANYEQZ.W cd, vj 0111001010011 100T1O0T1O0T1O0 vj 00 cd
VSETANYEQZ.D cd, vj 0111001010011 10010T1O0T1°1 vj 00 cd
VSETALLNEZ.B cd, vj o111001010011100101T1O00 vj 00 cd
VSETALLNEZ.H cd, vj 0111001010011 10010T1 101 vj 00 cd
VSETALLNEZ.W cd, vj 0111001010011 100T1O0T111O0 vj 00 cd
VSETALLNEZ.D cd, vj 0o111001010011100101T111 vj 00 cd
VFLOGB.S vd, vj 0111001010011 10011000°1 vj vd
VFLOGB.D vd, vj o1110010100111001100T10 vj vd
VFCLASS.S vd, vj 0111001010011 100110T10°1 vj vd
VFCLASS.D vd, vj o111001010011100110T1T10 vj vd
VFSQRT.S vd, vj 0111001010011 10011100°1 vj vd
VFSQRT.D vd, vj o111001010011100111010 vj vd
VFRECIP.S vd, vj 0111001010011 1001111O01 vj vd
VFRECIP.D vd, vj o111001010011100111110 vj vd
VFRSQRT.S vd, vj 0111001010011 10100000°1 vj vd
VFRSQRT.D vd, vj 0111001010011 1010000O0T10 vj vd
VFRECIPE.S vd, vj 0111001010011 101000T10O0°1 vj vd
VFRECIPE.D vd, vj 0o111001010011101000T1T10 vj vd
VFRSQRTE.S vd, vj 0111001010011 10100100°1 vj vd
VFRSQRTE.D vd, vj 0o1110010100111010010T10 vj vd
VFRINT.S vd, vj 0111001010011 101001T1O01 vj vd
VFRINT.D vd, vj 0o111001010011101001T1T10 vj vd
VFRINTRM.S vd, vj 0111001010011 10101000°1 vj vd
VFRINTRM.D vd, vj o1110010100111010100T10 vj vd
VFRINTRP.S vd, vj 0111001010011 10101O0T1O0°1 vj vd
VFRINTRP.D vd, vj o111001010011101010T1T10 vj vd
VFRINTRZ.S vd, vj 0111001010011 10101100°1 vj vd
VFRINTRZ.D vd, vj o111001010011101011010 vj vd
VFRINTRNE.S vd, vj 0o1110010100111010111O01 vj vd
VFRINTRNE.D vd, vj o111001010011101011110 vj vd
VFCVTL.S.H vd, vj o111001010011101111010 vj vd
VFCVTH.S.H vd, vj o111001010011101111011 vj vd
VFCVTL.D.S vd, vj o111001010011101111100 vj vd
VFCVTH.D.S vd, vj 0111001010011 101T1 11101 vj vd
VFFINT.S.W vd, vj 0111001010011 1100000O00O0°O0 vj vd
VFFINT.S.WU vd, vj 0111001010011 11000000O0°1 vj vd
VFFINT.D.L vd, vj 0111001010011 110000O0T1°O0 vj vd
VFFINT.D.LU vd, vj 0111001010011 1100000O0T11 vj vd
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VFFINTL.D.W vd, vj 0111001010011 11000O0T1°O0O0 vj vd
VFFINTH.D.W vd, vj 011100101001 1110000O0T1O0°1 vj vd
VFTINT.W.S vd, vj 0111001010011 11000T1T1O0O0 vj vd
VFTINT.L.D vd, vj 0111001010011 11000T1 101 vj vd
VFTINTRM.W.S vd, vj 0111001010011 11000T1T11O0 vj vd
VFTINTRM.L.D vd, vj 0111001010011 1 10001111 vj vd
VFTINTRP.W.S vd, vj 0111001010011 1100100°0O0 vj vd
VFTINTRP.L.D vd, vj 0111001010011 11001000°1 vj vd
VFTINTRZ.W.S vd, vj 0o1110010100111100100T10 vj vd
VFTINTRZ.L.D vd, vj 0111001010011 1 10010011 vj vd
VFTINTRNE.W.S vd, vj o111001010011110010T1O00 vj vd
VFTINTRNE.L.D vd, vj 0111001010011 1 100107101 vj vd
VFTINT.WU.S vd, vj o111001010011110010T1T10O0 vj vd
VFTINT.LU.D vd, vj 0111001010011 1 100107111 vj vd
VFTINTRZ.WU.S vd, vj o111001010011110011T1O00 vj vd
VFTINTRZ.LU.D vd, vj 0111001010011 1 10011101 vj vd
VFTINTL.L.S vd, vj 0o11100101001111010000O00 vj vd
VFTINTH.L.S vd, vj 0111001010011 11010000°1 vj vd
VFTINTRML.L.S vd, vj o1110010100111101000O0T10 vj vd
VFTINTRMH.L.S vd, vj 0111001010011 1101000T1°1 vj vd
VFTINTRPL.L.S vd, vj o111001010011110100T1O00 vj vd
VFTINTRPH.L.S vd, vj 0111001010011 1 101007101 vj vd
VFTINTRZL.L.S vd, vj o111001010011110100T1T10O0 vj vd
VFTINTRZH.L.S vd, vj 0111001010011 1 101007111 vj vd
VFTINTRNEL.L.S vd, vj o111001010011110101000 vj vd
VFTINTRNEH.L.S vd, vj 0111001010011 1 10101001 vj vd
VEXTH.H.B vd, vj o111001010011110111000 vj vd
VEXTH.W.H vd, vj 0111001010011 1101 11001 vj vd
VEXTH.D.W vd, vj o111001010011110111010 vj vd
VEXTH.Q.D vd, vj o1110010100111 10111011 vj vd
VEXTH.HU.BU vd, vj o1110010100111101111O00 vj vd
VEXTH.WU.HU vd, vj 0o1110010100111 10111101 vj vd
VEXTH.DU.WU vd, vj o111001010011110111110 vj vd
VEXTH.QU.DU vd, vj o1110010100111 10111111 vj vd
VREPLGR2VR.B vd, rj 0o111001010011111000000 1j vd
VREPLGR2VR.H vd, rj 0111001010011 11100000°1 1j vd
VREPLGR2VR.W vd, rj 0111001010011 1110000T1°O0 1j vd
VREPLGR2VR.D vd, rj 0111001010011 1 11000011 1j vd
VROTRI.B vd, vj, ui3 0111001010100O0(0O0O0TO0T71 | ui3 vj vd
VROTRIL.H vd, vj, ui4 01110010101O0O0O0|0O0O01 | ui4 vj vd
VROTRIL.W vd, vj, uis 011100101010O0O0(0O0°1 | uis vj vd
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VROTRLD vd, vj, ui6 011 1001010100O0[0°1 ui6 vj vd
VSRLRLB vd, vj, ui3 011 1001010100T1[0000 1| ui3 vj vd
VSRLRLH vd, vj, uid 0111001010100 1[000 1| uid vj vd
VSRLRLW vd, vj, uis 0111001010100 1[00 1| uis vj vd
VSRLRLD vd, vj, ui6 01 1100101010010 1| ui6 vj vd
VSRARLB vd, vj, ui3 0111001010101000001| ui3 Vi vd
VSRARLH vd, vj, uid 0111001010101 0[000 1| uid vj vd
VSRARLW vd, vj, ui§ 0111001010101 0[00 1| uis vj vd
VSRARLD vd, vj, ui6 0111001010101 0[0°1 ui6 Vi vd
VINSGR2VR.B vd, rj, uid 0111001011 1010|111 0| uid 1 vd
VINSGR2VR.H vd, rj, ui3 0111001011 1010[1 1|11 0| ui3 1 vd
VINSGR2VR.W vd, rj, ui2 0111001011 1010[1 1|1 110]| u2 1 vd
VINSGR2VR.D vd, rj, uil 011100101110101111110‘;i 1 vd
VPICKVE2GR.B rd, vj, uid 0111001011101 1|1 1|1 0| uid Vi rd
VPICKVE2GR.H rd, vj, ui3 0111001011101 11 1|11 0| ui3 v rd
VPICKVE2GR.W rd, vj, ui2 0111001011101 1|1 1|1 110]| u2 Vi rd
VPICKVE2GR.D rd, vj, uil 0111001011101 1[11|11110 ‘;i Vi rd
VPICKVE2GR.BU rd, vj, uid 0111001011 1100|111 0| uid v rd
VPICKVE2GR.HU rd, vj, ui3 01110010111 100[1 1|11 0| ui3 Vi rd
VPICKVE2GR.WU rd, vj, ui2 01110010111 100[1 1|1 110]| u2 v rd
VPICKVE2GR.DU rd, vj, uil 01110010111 100[1 1|1 1110 ‘;i Vi rd
VREPLVELB vd, vj, uid 0111001011 1101|111 0| uid Vi vd
VREPLVELH vd, vj, ui3 01110010111 1011 1|11 0| ui3 v vd
VREPLVELW vd, vj, ui2 01110010111 1011 1|1 110] u2 Vi vd
VREPLVELD vd, vj, uil 011100101111011111110‘;i v vd
VSLLWIL.H.B vd, vj, ui3 011 100110000T10[0000 1| ui3 Vi vd
VSLLWIL.W.H vd, vj, uid 0111001100001 0[000 1| uid Vi vd
VSLLWIL.D.W vd, vj, ui§ 0111001100001 0[00 1| uis vj vd
VEXTL.Q.D vd, vj 0111001100001001|000000 Vi vd
VSLLWIL.HU.BU vd, vj, ui3 0111001100001 1[0000 1| ui3 v vd
VSLLWIL.WU.HU vd, vj, uid 0111001100001 1[000 1| uid Vi vd
VSLLWIL.DU.WU vd, vj, uis 0111001100001 1[/00 1| uis Vi vd
VEXTL.QU.DU vd, vj 0111001100001101|000000 v vd
VBITCLRLB vd, vj, ui3 011 10011000T100[000°0 1| ui3 Vi vd
VBITCLRLH vd, vj, uid 011 10011000T100[000 1| uid v vd
VBITCLRLW vd, vj, uis 011 10011000T100[00 1| uis Vi vd
VBITCLRLD vd, vj, ui6 0111001 1000T100[0 1| ui6 vj vd
VBITSETLB vd, vj, ui3 011 10011000T10T1[0000 1| ui3 v vd
VBITSETLH vd, vj, uid 011 10011000T101[000 1| uid Vi vd
VBITSETLW vd, vj, uis 011 10011000T10T1[00 1| uis vj vd
VBITSETLD vd, vj, ui6 011 10011000T101][0 1| ui6 Vi vd
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VBITREVLB vd, vj, ui3 0111001 100O0T1T1QO0/00O0O0]71 ui3 vj vd
VBITREVLH vd, vj, ui4 0111001 100O0T1T1QO0|00O01 | ui4 vj vd
VBITREVLW vd, vj, uis 011100110001 T1O000°1 | uis vj vd
VBITREVLD vd, vj, uié 0111001 100O0T1T1QO0|0°1 | ui6 vj vd
VSAT.B vd, vj, ui3 0111001 1001O0O0T1|0O0O0O0]1 | ui3 vj vd
VSAT.H vd, vj, ui4 0111001 10010O0T1(0O00O0°1 | ui4 vj vd
VSAT.W vd, vj, uis 01110011001O0O0T1/00°1 | ui5 vj vd
VSAT.D vd, vj, uié 0111001 1001O00O0T1|01 | ui6 vj vd
VSAT.BU vd, vj, ui3 01110011001O01O0(0O0O0O0]71 | ui3 vj vd
VSAT.HU vd, vj, ui4 0111001 10010T1O0(0O00O0°71 | ui4 vj vd
VSAT.WU vd, vj, uis 0111001 1001O0T1O0(00O0°1 | uis vj vd
VSAT.DU vd, vj, ui6 0111001 1001O0T1O0[01 | ui6 vj vd
VSLLLB vd, vj, ui3 01110011001O0T1T1f0O00O0O0]1 | ui3 vj vd
VSLLLH vd, vj, ui4 0111001 10010T1T1{0O00°1 | ui4 vj vd
VSLLLW vd, vj, uis 0111001 1001O0T1T1{00O0°1 | uis vj vd
VSLLLD vd, vj, ui6 0111001 1001O0T1T1[01 | ui6 vj vd
VSRLI.B vd, vj, ui3 01110011001 10O0(0O0O0O0]71 | ui3 vj vd
VSRLIL.H vd, vj, ui4 01110011001 10O0(0O00O0°71 | ui4 vj vd
VSRLL.W vd, vj, uis 01110011001 10O0(00O0°1 | uis vj vd
VSRLI.D vd, vj, ui6 0111001 1001T1O0O0[01 | ui6 vj vd
VSRALB vd, vj, ui3 01110011001 1O0T1{0O00O0O0]71 | ui3 vj vd
VSRALH vd, vj, ui4 01110011001 10T1{0O00O0°1 | ui4 vj vd
VSRALW vd, vj, uis 01110011001 1O0T1{00O0°1 | uis vj vd
VSRALD vd, vj, ui6 0111001 1001T1O0T1[01 | ui6 vj vd
VSRLNIL.B.H vd, vj, ui4 0111001 10100O0O0C(0O0O0]71 | ui4 vj vd
VSRLNLH.W vd, vj, uis 0111001 10100O0O0(0O0°1 | uis vj vd
VSRLNLW.D vd, vj, ui6 0111001 10100O0O0[01 | ui6 vj vd
VSRLNIL.D.Q vd, vj, ui7 0111001 10T1O000O0]|l | ui7 vj vd
VSRLRNLB.H vd, vj, ui4 0111001 10100O0T1(0O00O0]71 | ui4 vj vd
VSRLRNLH.W vd, vj, uis 0111001 10100O0T1f00O0°1 | uis vj vd
VSRLRNLW.D vd, vj, ui6 0111001 10100O0TI[O01 | ui6 vj vd
VSRLRNLD.Q vd, vj, ui7 0111001 10100°O0TI[1l | ui7 vj vd
VSSRLNILB.H vd, vj, ui4 0111001101 00T1O0(0O00O0°71 | ui4 vj vd
VSSRLNLH.W vd, vj, uis 0111001101 00T1O0(00O0°1 | uis vj vd
VSSRLNLW.D vd, vj, ui6 0111001 1010O0T1O0[01 | ui6 vj vd
VSSRLNILD.Q vd, vj, ui7 0111001 10100T1O0[1 | ui7 vj vd
VSSRLNLBU.H vd, vj, ui4 0111001101 00O0T1T1|000°1 | ui4 vj vd
VSSRLNLHU.W vd, vj, uis 0111001101 00T1T1f00O0°1 | uis vj vd
VSSRLNLWU.D vd, vj, ui6 0111001 10100T1T1[01 | ui6 vj vd
VSSRLNLDU.Q vd, vj, ui7 0111001 1010011l | ui7 vj vd
VSSRLRNLB.H vd, vj, ui4 0111001101 010O0(0O00O0°1 | ui4 vj vd
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VSSRLRNLH.W vd, vj, uis 0111001101010 O00O0°1 uis vj vd
VSSRLRNLW.D vd, vj, ui6 011 1001101010001 | ui6 vj vd
VSSRLRNLD.Q vd, vj, ui7 011 100110101001 | ui7 vj vd
VSSRLRNL.BU.H vd, vj, ui4 0111001101 010T1[0O00O0°71 | ui4 vj vd
VSSRLRNLHU.W vd, vj, uis 0111001101010 T1[0O01 | uis vj vd
VSSRLRNL.WU.D vd, vj, ui6 0111001101010 T1/01 | ui6 vj vd
VSSRLRNLDU.Q vd, vj, ui7 0111001101010 T1[1 | ui7 vj vd
VSRANILB.H vd, vj, ui4 011100110101 1000O00O0°71 | ui4 vj vd
VSRANLH.W vd, vj, uis 0111001101011 0[00°1 | ui5 vj vd
VSRANLW.D vd, vj, ui6 011100110101 T1O001 | ui6 vj vd
VSRANLD.Q vd, vj, ui7 0111001 1010T1T10|1 | ui7 vj vd
VSRARNILB.H vd, vj, ui4 0111001101011 T1[{000O0]71 | ui4 vj vd
VSRARNLH.W vd, vj, uis 0111001101011 T1[0O01 | ui5 vj vd
VSRARNLW.D vd, vj, ui6 0111001101011 1/01 | ui6 vj vd
VSRARNLD.Q vd, vj, ui7 0111001 1010T11T1|1 | ui7 vj vd
VSSRANILB.H vd, vj, ui4 0111001101100 0O0[00O0]71 | ui4 vj vd
VSSRANLH.W vd, vj, uis 0111001101100 0O0[0O0°71 | ui5 vj vd
VSSRANLW.D vd, vj, ui6 0111001101100 001 | ui6 vj vd
VSSRANLD.Q vd, vj, ui7 0111001101100 0[1 | ui7 vj vd
VSSRANIL.BU.H vd, vj, ui4 0111001101100 T1[000O0°71 | ui4 vj vd
VSSRANLHU.W vd, vj, uis 0111001101100 T1[0O0°1 | ui5 vj vd
VSSRANLWU.D vd, vj, ui6 0111001101100 T1/01 | ui6 vj vd
VSSRANLDU.Q vd, vj, ui7 0111001101100 11 | ui7 vj vd
VSSRARNLB.H vd, vj, ui4 0111001101 1010000O0]1 | ui4 vj vd
VSSRARNLH.W vd, vj, ui5 0111001101 1010[00°71 | ui5 vj vd
VSSRARNLW.D vd, vj, ui6 0111001101101 001 | ui6 vj vd
VSSRARNLD.Q vd, vj, ui7 0111001101101 01 | ui7 vj vd
VSSRARNI.BU.H vd, vj, ui4 0111001101 10T1T1[000O0°1 | ui4 vj vd
VSSRARNLHU.W vd, vj, uis 0111001101 101T1[00°1 | ui5 vj vd
VSSRARNL.WU.D vd, vj, ui6 0111001101101 1/01 | ui6 vj vd
'VSSRARNI.DU.Q vd, vj, ui7 0111001101101 11 | ui7 vj vd
VEXTRINS.D vd, vj, ui8 01110011 100000 ui8 vj vd
VEXTRINS.W vd, vj, ui8 01110011 1000°0°71 ui8 vj vd
VEXTRINS.H vd, vj, ui8 01110011 1000O0T1O0 ui8 vj vd
VEXTRINS.B vd, vj, ui8 011 100111000T1°1 ui8 vj vd
VSHUF41.B vd, vj, ui8 01 110011100100 ui8 vj vd
VSHUF4L.H vd, vj, ui8 01 110011100101 ui8 vj vd
VSHUF41L.W vd, vj, ui8 01110011 100T1T1O0 ui8 vj vd
VSHUF41.D vd, vj, ui8 01110011 100T1T1°1 ui8 vj vd
VBITSELIL.B vd, vj, ui8 011 10011110001 ui8 vj vd
VANDLB vd, vj, ui8 01110011110100 ui8 vj vd
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VORILB vd, vj, ui8 011 10011110101 ui8 vj vd
VXORILB vd, vj, ui8 o11100111101T10 ui8 vj vd
VNORILB vd, vj, ui8 o1110011 110111 ui8 vj vd
VLDI vd, il3 0o1110011111000 il3 vd
VPERMLW vd, vj, ui8 011 10011111001 ui8 vj vd
XVSEQ.B xd, xj, xk 01110100O0O0O0O0O0OO0CO0|0O0 xk Xj xd
XVSEQ.H xd, xj, xk 011101000O0O0CO0O0OO0TO0|0°1 xk Xj xd
XVSEQ.W xd, xj, xk 011101000O0OO0CBO0OCOGO|lO xk Xj xd
XVSEQ.D xd, xj, xk 011101000O0O0O0O0O0CO0|I1 xk Xj xd
XVSLE.B xd, xj, xk 011101000O0O0O0O0OO0CT1|00O0 xk Xj xd
XVSLE.H xd, xj, xk 011101000O0O0O0O0O0CT1]|0°1 xk Xj xd
XVSLE.W xd, xj, xk 011101000O0O0OO0CO0OO0CT1|1O xk Xj xd
XVSLE.D xd, xj, xk 011101000O0O0OO0CO0OO0CT1]|11 xk Xj xd
XVSLE.BU xd, xj, xk 011101000O0O0OO0O0OTI1O0|00O0 xk Xj xd
XVSLE.HU xd, xj, xk 011101000O0O0O0CO0OT1TO0|01 xk Xj xd
XVSLE.WU xd, xj, xk 011101000O0O0OO0CO0OTI1O0|1O xk Xj xd
XVSLE.DU xd, xj, xk 01 1101000O0O0OO0CCO0OTLO0|1I1 xk Xj xd
XVSLT.B xd, xj, xk 011101000O0O0OO0CO0OTI1T1|00 xk Xj xd
XVSLT.H xd, xj, xk 011101000O0O0OO0CO0T1T1|01 xk Xj xd
XVSLT.W xd, xj, xk 011101000O0O0OO0CCO0OTI1T1|1O0 xk Xj xd
XVSLT.D xd, xj, xk 01 1101000O0O0OO0CO0OTIT1|11 xk Xj xd
XVSLT.BU xd, xj, xk 011101000O0O0OO0TILIO0O0|0O0 xk Xj xd
XVSLT.HU xd, xj, xk 011101000O0O0O0TO0OO0|01 xk Xj xd
XVSLT.WU xd, xj, xk 011101000O0O0OO0CCTIOO0O|1IO xk Xj xd
XVSLT.DU xd, xj, xk 011101000O0O0OO0CTO0OO0O|I1 xk Xj xd
XVADD.B xd, xj, xk 011101000O0O0OO0CTIOT1|00O0 xk Xj xd
XVADD.H xd, xj, xk 011101000O0O0OO0CTO0OT1]|01 xk Xj xd
XVADD.W xd, xj, xk 011101000O0OO0CO0OTLO0OTI|lO xk Xj xd
XVADD.D xd, xj, xk 011101000O0O0OO0CTITOT1|11 xk Xj xd
XVSUB.B xd, xj, xk 011101000O0O0OO0CCTITI1O0|00O0 xk Xj xd
XVSUB.H xd, xj, xk 011101000O0O0OO0CTT1O0|01 xk Xj xd
XVSUB.W xd, xj, xk 011101000O0O0OO0CTITI1O0|1O xk Xj xd
XVSUB.D xd, xj, xk 01 1101000O0O0OO0CTT1O0|11 xk Xj xd
XVADDWEV.H.B xd, xj, xk 011101000O0O0OT1T1T11]|00 xk Xj xd
XVADDWEV.W.H xd, xj, xk 011101000O0O0OT1T1T1 1|01 xk Xj xd
XVADDWEV.D.W xd, xj, xk 011101000O0O0OT1T1T11|1O0 xk Xj xd
XVADDWEV.Q.D xd, xj, xk 0111010000O0T1T1T1 1|11 xk Xj xd
XVSUBWEV.H.B xd, xj, xk 011101000O0O1O00O0O0O0|0O0 xk Xj xd
XVSUBWEV.W.H xd, xj, xk 011101000O0O1O0O0O0O0|0°1 xk Xj xd
XVSUBWEV.D.W xd, xj, xk 011101000O0O1O0O0CO0OGO0O|1lO xk Xj xd
XVSUBWEV.Q.D xd, xj, xk 011101000O01O0O0O0O0|11 xk Xj xd
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XVADDWOD.H.B xd, xj, xk 011101000O0O1O0O0O0TI|O0O0 xk Xj xd
XVADDWOD.W.H xd, xj, xk 011101000O01O0O0O0T1|0°1 xk Xj xd
XVADDWOD.D.W xd, xj, xk 011101000O0O1O0O0O0OTI|lO xk Xj xd
XVADDWOD.Q.D xd, xj, xk 011101000O010O0O0TI|l1 xk Xj xd
XVSUBWOD.H.B xd, xj, xk 011101000O0O1O0O0CT1O0|0O0 xk Xj xd
XVSUBWOD.W.H xd, xj, xk 011101000O01O0O0T1O0]|0°1 xk Xj xd
XVSUBWOD.D.W xd, xj, xk 011101000O0O1O0O0CT1O0|1O xk Xj xd
XVSUBWOD.Q.D xd, xj, xk 011101000O010O01O0|11 xk Xj xd
XVADDWEV.H.BU xd, xj, xk 011101000O01O0T1T1T1]|00 xk Xj xd
XVADDWEV.W.HU xd, xj, xk 011101000O01O0TT1T1]01 xk Xj xd
XVADDWEV.D.WU xd, xj, xk 011101000O01O0T1T1T1|1O0 xk Xj xd
XVADDWEV.Q.DU xd, xj, xk 011101000O0T1O0T1T1 1|11 xk Xj xd
XVSUBWEV.H.BU xd, xj, xk 011101000O01T1O000O0|00 xk Xj xd
XVSUBWEV.W.HU xd, xj, xk 011101000O01T1O000O0]|0°1 xk Xj xd
XVSUBWEV.D.WU xd, xj, xk 011101000O01T1O00O0|1O0 xk Xj xd
XVSUBWEV.Q.DU xd, xj, xk 01 1101000O01T1000O0]|11 xk Xj xd
XVADDWOD.H.BU xd, xj, xk 011101000O011O00T1]|00 xk Xj xd
XVADDWOD.W.HU xd, xj, xk 011101000O0T1T1O00T1]|0°1 xk Xj xd
XVADDWOD.D.WU xd, xj, xk 011101000011 00T1|1O0 xk Xj xd
XVADDWOD.Q.DU xd, xj, xk 01110100001 T1O00T1]|11 xk Xj xd
XVSUBWOD.H.BU xd, xj, xk 011101000O011O010|00 xk Xj xd
XVSUBWOD.W.HU xd, xj, xk 011101000O01T1O010]|0°1 xk Xj xd
XVSUBWOD.D.WU xd, xj, xk 011101000O011O010]|1O0 xk Xj xd
XVSUBWOD.Q.DU xd, xj, xk 01110100001 T1O010]|11 xk Xj xd
XVADDWEV.H.BU.B xd, xj, xk 011101000O01T1T1T11]00 xk Xj xd
XVADDWEV.W.HU.H xd, xj, xk 011101000O0T1T1T11 1|01 xk Xj xd
XVADDWEV.D.WU.W xd, xj, xk 011101000O0OT1T1T111|1O0 xk Xj xd
XVADDWEV.Q.DU.D xd, xj, xk 011101000011 11 1|11 xk Xj xd
XVADDWOD.H.BU.B xd, xj, xk 01110100010O00O0O0O0|0O0 xk Xj xd
XVADDWOD.W.HU.H xd, xj, xk 0111010001O0O00O0O0O0|0°1 xk Xj xd
XVADDWOD.D.WU.W xd, xj, xk 0111010001000O0O0O0|1O0 xk Xj xd
XVADDWOD.Q.DU.D xd, xj, xk 0111010001000O0O0O0]|11 xk Xj xd
XVSADD.B xd, xj, xk 0111010001000O0T1T1]|00 xk Xj xd
XVSADD.H xd, xj, xk 01110100010O0O0T1T1]|0°1 xk Xj xd
XVSADD.W xd, xj, xk 0111010001 000O0T1T1|1O0 xk Xj xd
XVSADD.D xd, xj, xk 0111010001000O0T1T1]|11 xk Xj xd
XVSSUB.B xd, xj, xk 01110100O0T1O0O0T1O0OTO0|0O0 xk Xj xd
XVSSUB.H xd, xj, xk 0111010001O0O0T1O0O0]|0°1 xk Xj xd
XVSSUB.W xd, xj, xk 01110100010O0T1O0O0|1O xk Xj xd
XVSSUB.D xd, xj, xk 011101000T1O0O0T1O0O0O|11 xk Xj xd
XVSADD.BU xd, xj, xk 01110100010O0T1O0T1|00 xk Xj xd
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XVSADD.HU xd, xj, xk 0111010001 0O0T1O0T1|0°1 xk Xj xd
XVSADD.WU xd, xj, xk 011101000T1O0O0T1O0TI|1lO xk Xj xd
XVSADD.DU xd, xj, xk 0111010001 0O0T1O0T1|11 xk Xj xd
XVSSUB.BU xd, xj, xk 011101000T1O0O0OT1T1O0|00 xk Xj xd
XVSSUB.HU xd, xj, xk 0111010001001 10|0°1 xk Xj xd
XVSSUB.WU xd, xj, xk 01110100010O0T1T1O0|1O0 xk Xj xd
XVSSUB.DU xd, xj, xk 0111010001001 1O0|11 xk Xj xd
XVHADDW.H.B xd, xj, xk 01110100O0T1O0T1O0T1 0|00 xk Xj xd
XVHADDW.W.H xd, xj, xk 0111010001 O01O0T10|01 xk Xj xd
XVHADDW.D.W xd, xj, xk 0111010001 O01O01O0[|1O0 xk Xj xd
XVHADDW.Q.D xd, xj, xk 0111010001 O01O0T1O0|11 xk Xj xd
XVHSUBW.H.B xd, xj, xk 0111010001 01O0T1 1|00 xk Xj xd
XVHSUBW.W.H xd, xj, xk 0111010001 O01O0T1 1|01 xk Xj xd
XVHSUBW.D.W xd, xj, xk 0111010001 O01O0T1 1|10 xk Xj xd
XVHSUBW.Q.D xd, xj, xk 0111010001 O01O0T1 1|11 xk Xj xd
XVHADDW.HU.BU xd, xj, xk 011101000101 100/00 xk Xj xd
XVHADDW.WU.HU xd, xj, xk 011101000101 100|01 xk Xj xd
XVHADDW.DU.WU xd, xj, xk 011101000101 100O0|1O0 xk Xj xd
XVHADDW.QU.DU xd, xj, xk 011101000101 100|11 xk Xj xd
XVHSUBW.HU.BU xd, xj, xk 011101000101 101|00 xk Xj xd
XVHSUBW.WU.HU xd, xj, xk 011101000101 101|01 xk Xj xd
XVHSUBW.DU.WU xd, xj, xk 011101000101 10T1|1O0 xk Xj xd
XVHSUBW.QU.DU xd, xj, xk 011101000101 10T1|11 xk Xj xd
XVADDA.B xd, xj, xk 011101000101 T110|00 xk Xj xd
XVADDA.H xd, xj, xk 0111010001011 10|01 xk Xj xd
XVADDA.W xd, xj, xk 0111010001011 10|1O0 xk Xj xd
XVADDA.D xd, xj, xk 0111010001011 1O0|11 xk Xj xd
XVABSD.B xd, xj, xk 01110100O0T1T1O0O0O0TQO0|0O0 xk Xj xd
XVABSD.H xd, xj, xk 0111010001 10000O0|01 xk Xj xd
XVABSD.W xd, xj, xk 0111010001 100O0O0|1O0 xk Xj xd
XVABSD.D xd, xj, xk 0111010001 1000O0|11 xk Xj xd
XVABSD.BU xd, xj, xk 0111010001 100O0T1|00 xk Xj xd
XVABSD.HU xd, xj, xk 0111010001 1000T1|0°1 xk Xj xd
XVABSD.WU xd, xj, xk 0111010001 100O0T1|1O0 xk Xj xd
XVABSD.DU xd, xj, xk 0111010001 1000T1|11 xk Xj xd
XVAVG.B xd, xj, xk 0111010001 100T10/00 xk Xj xd
XVAVG.H xd, xj, xk 0111010001 1O0O010|0°1 xk Xj xd
XVAVG.W xd, xj, xk 0111010001 100T1O0[|1O0 xk Xj xd
XVAVG.D xd, xj, xk 0111010001 100T1O0|11 xk Xj xd
XVAVG.BU xd, xj, xk 0111010001 1O0O0T1T1|00O0 xk Xj xd
XVAVG.HU xd, xj, xk 0111010001 100T1 1|01 xk Xj xd
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XVAVG.WU xd, xj, xk 0111010001 1O00T1T1|1O0 xk Xj xd
XVAVG.DU xd, xj, xk 0111010001 10071 1|11 xk Xj xd
XVAVGR.B xd, xj, xk 011101000T1T1O0T1O0°O0|00 xk Xj xd
XVAVGR.H xd, xj, xk 0111010001 1O0T100|0°1 xk Xj xd
XVAVGR.W xd, xj, xk 0111010001 1O010O0|1O0 xk Xj xd
XVAVGR.D xd, xj, xk 0111010001101 00O0|11 xk Xj xd
XVAVGR.BU xd, xj, xk 0111010001 T1O0T1O0T1|00O0 xk Xj xd
XVAVGR.HU xd, xj, xk 0111010001 1O0T10T1|0°1 xk Xj xd
XVAVGR.WU xd, xj, xk 0111010001 1010T1|1O0 xk Xj xd
XVAVGR.DU xd, xj, xk 0111010001 10T10T1|11 xk Xj xd
XVMAX.B xd, xj, xk 0111010001 11000O0|00 xk Xj xd
XVMAX.H xd, xj, xk 0111010001 11000|01 xk Xj xd
XVMAX.W xd, xj, xk 0111010001 11000O0|1O0 xk Xj xd
XVMAX.D xd, xj, xk 0111010001 11000O0|11 xk Xj xd
XVMIN.B xd, xj, xk 0111010001 1100T1|00 xk Xj xd
XVMIN.H xd, xj, xk 0111010001 1100T1|01 xk Xj xd
XVMIN.W xd, xj, xk 0111010001 1100T1|1O0 xk Xj xd
XVMIN.D xd, xj, xk 0111010001 1100T1|11 xk Xj xd
XVMAX.BU xd, xj, xk 0111010001 11010|00 xk Xj xd
XVMAX.HU xd, xj, xk 0111010001 11010|01 xk Xj xd
XVMAX.WU xd, xj, xk 0111010001 11010|1O0 xk Xj xd
XVMAX.DU xd, xj, xk 0111010001 110T10|11 xk Xj xd
XVMIN.BU xd, xj, xk 0111010001 1101 1|00 xk Xj xd
XVMIN.HU xd, xj, xk 0111010001 110T1 1|01 xk Xj xd
XVMIN.WU xd, xj, xk 0111010001 1101 1|10 xk Xj xd
XVMIN.DU xd, xj, xk 0111010001 110T1 1|11 xk Xj xd
XVMUL.B xd, xj, xk 01110100100O0O0T1O0|00 xk Xj xd
XVMUL.H xd, xj, xk 011101001000O0T1O0|0°1 xk Xj xd
XVMUL.W xd, xj, xk 011101001 00O0O0T1O0|1O0 xk Xj xd
XVMUL.D xd, xj, xk 011101001 000O0T1O0|11 xk Xj xd
XVMUH.B xd, xj, xk 011101001 00O0O0T1T1|00 xk Xj xd
XVMUH.H xd, xj, xk 011101001 00O0O0T1T1|0°1 xk Xj xd
XVMUH.W xd, xj, xk 011101001 000O0T1T1|1O0 xk Xj xd
XVMUH.D xd, xj, xk 011101001 000O0T1T1|11 xk Xj xd
XVMUH.BU xd, xj, xk 011101001 00O0T1O00O0|00 xk Xj xd
XVMUH.HU xd, xj, xk 011101001 00O0T1O00O0|0°1 xk Xj xd
XVMUH.WU xd, xj, xk 01110100100O01O0O0|1O0 xk Xj xd
XVMUH.DU xd, xj, xk 011101001 000T1O0O0|11 xk Xj xd
XVMULWEYV.H.B xd, xj, xk 011101001 001O00O0|00 xk Xj xd
XVMULWEV.W.H xd, xj, xk 011101001001 O00O0|0°1 xk Xj xd
XVMULWEYV.D.W xd, xj, xk 011101001 001O0O0O0|1O0 xk Xj xd
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XVMULWEV.Q.D xd, xj, xk 011101001001O00O0O0]|11 xk Xj xd
XVMULWOD.H.B xd, xj, xk 011101001001 00O0T1|00O0 xk Xj xd
XVMULWOD.W.H xd, xj, xk 011101001001 O00O0T1|0°1 xk Xj xd
XVMULWOD.D.W xd, xj, xk 011101001001 00O0TI|1O xk Xj xd
XVMULWOD.Q.D xd, xj, xk 011101001001 O00O0T1|11 xk Xj xd
XVMULWEYV.H.BU xd, xj, xk 011101001001 T1O00O0|00 xk Xj xd
XVMULWEV.W.HU xd, xj, xk 011101001001 T1O0O0]|0°1 xk Xj xd
XVMULWEV.D.WU xd, xj, xk 011101001001 T1O0O0|1O0 xk Xj xd
XVMULWEYV.Q.DU xd, xj, xk 011101001001 T1O00O0]|11 xk Xj xd
XVMULWOD.H.BU xd, xj, xk 011101001001 T1O0T1]|00 xk Xj xd
XVMULWOD.W.HU xd, xj, xk 011101001001 T1O0T1]|01 xk Xj xd
XVMULWOD.D.WU xd, xj, xk 011101001001 T1O0T1|1O0 xk Xj xd
XVMULWOD.Q.DU xd, xj, xk 011101001001 T1O0T1]|11 xk Xj xd
XVMULWEYV.H.BU.B xd, xj, xk 01110100101000O0|00 xk Xj xd
XVMULWEV.W.HU.H xd, xj, xk 011101001010000O0]|0°1 xk Xj xd
XVMULWEV.D.WU.W xd, xj, xk 0111010010100O0O0|1O0 xk Xj xd
XVMULWEYV.Q.DU.D xd, xj, xk 01 1101001010000O0]|11 xk Xj xd
XVMULWOD.H.BU.B xd, xj, xk 01110100101000T1|00 xk Xj xd
XVMULWOD.W.HU.H xd, xj, xk 01110100101000T1|0°1 xk Xj xd
XVMULWOD.D.WU.W xd, xj, xk 011101001 O01000T1|1O0 xk Xj xd
XVMULWOD.Q.DU.D xd, xj, xk 011101001 01000T1]|11 xk Xj xd
XVMADD.B xd, xj, xk 011101001010T1O0O0|00 xk Xj xd
XVMADD.H xd, xj, xk 011101001 01O0T1O0O0]|01 xk Xj xd
XVMADD.W xd, xj, xk 0111010010101 O0O0|1O0 xk Xj xd
XVMADD.D xd, xj, xk 01110100101 O0T1O0O0]|11 xk Xj xd
XVMSUB.B xd, xj, xk 011101001 O01O0T1O0T1]|00 xk Xj xd
XVMSUB.H xd, xj, xk 011101001 010T1O0T1]|01 xk Xj xd
XVMSUB.W xd, xj, xk 011101001O01O0T1O0TI|1lO xk Xj xd
XVMSUB.D xd, xj, xk 0111010010101 O0T1]|11 xk Xj xd
XVMADDWEV.H.B xd, xj, xk 0111010010101 10|00 xk Xj xd
XVMADDWEV.W.H xd, xj, xk 011101001 010T1T10]|01 xk Xj xd
XVMADDWEV.D.W xd, xj, xk 0111010010101 1O0|1O0 xk Xj xd
XVMADDWEV.Q.D xd, xj, xk 01110100101 O0T1T1O0]|11 xk Xj xd
XVMADDWOD.H.B xd, xj, xk 0111010010101 1 1|00 xk Xj xd
XVMADDWOD.W.H xd, xj, xk 01110100101 0T1T1 1|01 xk Xj xd
XVMADDWOD.D.W xd, xj, xk 0111010010101 11|1O0 xk Xj xd
XVMADDWOD.Q.D xd, xj, xk 01110100101 0T1 1 1|11 xk Xj xd
XVMADDWEV.H.BU xd, xj, xk 01110100101 1010|00 xk Xj xd
XVMADDWEV.W.HU xd, xj, xk 01110100101 1010]|0°1 xk Xj xd
XVMADDWEV.D.WU xd, xj, xk 01110100101 1010|1O0 xk Xj xd
XVMADDWEV.Q.DU xd, xj, xk 011101001011 010]|11 xk Xj xd
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XVMADDWOD.H.BU xd, xj, xk 011101001011 O01 1|00 xk Xj xd
XVMADDWOD.W.HU xd, xj, xk 011101001011 01 1|01 xk Xj xd
XVMADDWOD.D.WU xd, xj, xk 011101001011 O01 1|1O0 xk Xj xd
XVMADDWOD.Q.DU xd, xj, xk 01110100101 101 1|11 xk Xj xd
XVMADDWEV.H.BU.B xd, xj, xk 011101001011 110|00 xk Xj xd
XVMADDWEV.W.HU.H xd, xj, xk 0111010010111 10|01 xk Xj xd
XVMADDWEV.D.WU.W xd, xj, xk 011101001011 110|1O0 xk Xj xd
XVMADDWEV.Q.DU.D xd, xj, xk 011101001011 11011 xk Xj xd
XVMADDWOD.H.BU.B xd, xj, xk 011101001011 111|00 xk Xj xd
XVMADDWOD.W.HU.H xk, xj, xk 011101001011 11 1|01 xk Xj xd
XVMADDWOD.D.WU.W xd, xj, xk 011101001011 111|1O0 xk Xj xd
XVMADDWOD.Q.DU.D xk, xj, xk 011101001011 11 1|11 xk Xj xd
XVDIV.B xd, xj, xk 0111010011 10000O0|00 xk Xj xd
XVDIV.H xd, xj, xk 0111010011 10000O0|01 xk Xj xd
XVDIV.W xd, xj, xk 0111010011 1000O0|1O0 xk Xj xd
XVDIV.D xd, xj, xk 0111010011 10000O0|11 xk Xj xd
XVMOD.B xd, xj, xk 0111010011 1000T1|00 xk Xj xd
XVMOD.H xd, xj, xk 011101001 11000T1|0°1 xk Xj xd
XVMOD.W xd, xj, xk 0111010011 1000T1|1O0 xk Xj xd
XVMOD.D xd, xj, xk 0111010011 1000T1|11 xk Xj xd
XVDIV.BU xd, xj, xk 0111010011 10010|00 xk Xj xd
XVDIV.HU xd, xj, xk 011101001 1100T710|01 xk Xj xd
XVDIV.WU xd, xj, xk 0111010011 1001O0|1O0 xk Xj xd
XVDIV.DU xd, xj, xk 011101001 110071011 xk Xj xd
XVMOD.BU xd, xj, xk 0111010011 100T11|00 xk Xj xd
XVMOD.HU xd, xj, xk 011101001 110071 1|01 xk Xj xd
XVMOD.WU xd, xj, xk 0111010011 100T1T1|1O0 xk Xj xd
XVMOD.DU xd, xj, xk 0111010011 1001 1|11 xk Xj xd
XVSLL.B xd, xj, xk 0111010011 10100/00 xk Xj xd
XVSLL.H xd, xj, xk 0111010011 10100|01 xk Xj xd
XVSLL.W xd, xj, xk 0111010011 10100|1O0 xk Xj xd
XVSLL.D xd, xj, xk 011101001 11010011 xk Xj xd
XVSRL.B xd, xj, xk 0111010011 10101|00 xk Xj xd
XVSRL.H xd, xj, xk 0111010011 10101|01 xk Xj xd
XVSRL.W xd, xj, xk 0111010011 1010T1|1O0 xk Xj xd
XVSRL.D xd, xj, xk 0111010011 1010111 xk Xj xd
XVSRA.B xd, xj, xk 0111010011 1O0110|00 xk Xj xd
XVSRA.H xd, xj, xk 0111010011 10110|01 xk Xj xd
XVSRA.W xd, xj, xk 0111010011 10110|1O0 xk Xj xd
XVSRA.D xd, xj, xk 0111010011 1011011 xk Xj xd
XVROTR.B xd, xj, xk 0111010011 10111|00 xk Xj xd
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XVROTR.H xd, xj, xk 0111010011 1011 1|01 xk Xj xd
XVROTR.W xd, xj, xk 0111010011 1011 1|1O0 xk Xj xd
XVROTR.D xd, xj, xk 0111010011 1011 1|11 xk Xj xd
XVSRLR.B xd, xj, xk 01110100171 11000|00 xk Xj xd
XVSRLR.H xd, xj, xk 0111010011 11000|0°1 xk Xj xd
XVSRLR.W xd, xj, xk 0111010011 11000O01O0 xk Xj xd
XVSRLR.D xd, xj, xk 0111010011 1100011 xk Xj xd
XVSRAR.B xd, xj, xk 01110100171 1100T1|00 xk Xj xd
XVSRAR.H xd, xj, xk 0111010011 1100T1|01 xk Xj xd
XVSRAR.W xd, xj, xk 0111010011 1100T1|1O0 xk Xj xd
XVSRAR.D xd, xj, xk 011101001 11100111 xk Xj xd
XVSRLN.B.H xd, xj, xk 0111010011 11010|01 xk Xj xd
XVSRLN.H.W xd, xj, xk 0111010011 11010|10O0 xk Xj xd
XVSRLN.W.D xd, xj, xk 011101001 11101011 xk Xj xd
XVSRAN.B.H xd, xj, xk 011101001 11101 1|01 xk Xj xd
XVSRAN.H.W xd, xj, xk 0111010011 11011|1O0 xk Xj xd
XVSRAN.W.D xd, xj, xk 011101001 11101 1|11 xk Xj xd
XVSRLRN.B.H xd, xj, xk 011101001 111100|01 xk Xj xd
XVSRLRN.H.W xd, xj, xk 0111010011 11100|10O0 xk Xj xd
XVSRLRN.W.D xd, xj, xk 011101001 11110011 xk Xj xd
XVSRARN.B.H xd, xj, xk 011101001 111101|01 xk Xj xd
XVSRARN.H.W xd, xj, xk 0111010011 1110T1|1O0 xk Xj xd
XVSRARN.W.D xd, xj, xk 011101001 11110111 xk Xj xd
XVSSRLN.B.H xd, xj, xk 0111010011 11110|01 xk Xj xd
XVSSRLN.H.W xd, xj, xk 0111010011 1111010 xk Xj xd
XVSSRLN.W.D xd, xj, xk 011101001 11111011 xk Xj xd
XVSSRAN.B.H xd, xj, xk 0111010011 1111101 xk Xj xd
XVSSRAN.H.W xd, xj, xk 0111010011 1111 1|1O0 xk Xj xd
XVSSRAN.W.D xd, xj, xk o11101001 11111111 xk Xj xd
XVSSRLRN.B.H xd, xj, xk 0111010100O0O0O0O0O0|01 xk Xj xd
XVSSRLRN.H.W xd, xj, xk 0111010100O0O0O0O0TO0|1IO xk Xj xd
XVSSRLRN.W.D xd, xj, xk 0111010100O0O0O0O0O0|11 xk Xj xd
XVSSRARN.B.H xd, xj, xk 0111010100O0O0O0O0T1|0°1 xk Xj xd
XVSSRARN.H.W xd, xj, xk 0111010100O0O0O0CO0T1|1O0 xk Xj xd
XVSSRARN.W.D xd, xj, xk 01110101000O0O0O0T1|11 xk Xj xd
XVSSRLN.BU.H xd, xj, xk 0111010100O0O0O0CT1O0|01 xk Xj xd
XVSSRLN.HU.W xd, xj, xk 0111010100O0O0O0CT1O0|1O xk Xj xd
XVSSRLN.WU.D xd, xj, xk 0111010100O0O0O0T1O0|11 xk Xj xd
XVSSRAN.BU.H xd, xj, xk 0111010100O0O0O0T1 1|01 xk Xj xd
XVSSRAN.HU.W xd, xj, xk 01110101000O0O0OT1TI1|1O xk Xj xd
XVSSRAN.WU.D xd, xj, xk 01110101000O0O0T1 1|11 xk Xj xd
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XVSSRLRN.BU.H xd, xj, xk 0111010100O0O0T1O0O0O0°71 xk Xj xd
XVSSRLRN.HU.W xd, xj, xk 0111010100O0O0T1O0O0T1O0 xk Xj xd
XVSSRLRN.WU.D xd, xj, xk 01110101 000O0T1O0O011 xk Xj xd
XVSSRARN.BU.H xd, xj, xk 01110101 000O0T1O0TI[0°71 xk Xj xd
XVSSRARN.HU.W xd, xj, xk 0111010100O0O0T1O0TIfL O xk Xj xd
XVSSRARN.WU.D xd, xj, xk 01 11010100O0O0T1O0TI[I1 xk Xj xd
XVBITCLR.B xd, xj, xk 0111010100O0O0T1T1O000O0 xk Xj xd
XVBITCLR.H xd, xj, xk 0111010100O0O0T11O0f0°1 xk Xj xd
XVBITCLR.W xd, xj, xk 0111010100O0O0T1T1O01O0 xk Xj xd
XVBITCLR.D xd, xj, xk 01 11010100O0O0T1T1O0[I1 xk Xj xd
XVBITSET.B xd, xj, xk 0111010100O0O0T1T1T1[00 xk Xj xd
XVBITSET.H xd, xj, xk 0111010100O0O0T1T1T1[01 xk Xj xd
XVBITSET.W xd, xj, xk 0111010100O0O0T1T1TI1IfL O xk Xj xd
XVBITSET.D xd, xj, xk 01 11010100O0O0T1T1I1{I1 xk Xj xd
XVBITREV.B xd, xj, xk 0111010100O01O0O0O000O0 xk Xj xd
XVBITREV.H xd, xj, xk 01 110101000100 O0[0°1 xk Xj xd
XVBITREV.W xd, xj, xk 0111010100O01O0O0O01IO0 xk Xj xd
XVBITREV.D xd, xj, xk 011101010001 O0O0O0[I 1 xk Xj xd
XVPACKEV.B xd, xj, xk 0111010100O01O0T1T1[00 xk Xj xd
XVPACKEV.H xd, xj, xk 011101010001 O0T1 {01 xk Xj xd
XVPACKEV.W xd, xj, xk 0111010100O01O0T1 Il O xk Xj xd
XVPACKEV.D xd, xj, xk 011101010001 O0T1 IfI1 xk Xj xd
XVPACKOD.B xd, xj, xk 011101010001 1O00O0f00 xk Xj xd
XVPACKOD.H xd, xj, xk 0111010100011 00[01 xk Xj xd
XVPACKOD.W xd, xj, xk 011101010001 1O0O01O0 xk Xj xd
XVPACKOD.D xd, xj, xk 0111010100011 0O0[I 1 xk Xj xd
XVILVL.B xd, xj, xk 011101010001 1O0T1[00 xk Xj xd
XVILVL.H xd, xj, xk 011101010001 1O0T1[0°1 xk Xj xd
XVILVL.W xd, xj, xk 011101010001 T1O0TI[LO0 xk Xj xd
XVILVL.D xd, xj, xk 011101010001 1O0 1[I 1 xk Xj xd
XVILVH.B xd, xj, xk 0111010100011 10f00 xk Xj xd
XVILVH.H xd, xj, xk 0111010100011 T10f01 xk Xj xd
XVILVH.W xd, xj, xk 0111010100011 1O01LO0 xk Xj xd
XVILVH.D xd, xj, xk 0111010100011 T1O0[I1 xk Xj xd
XVPICKEV.B xd, xj, xk 011101010001 T11T1[00O0 xk Xj xd
XVPICKEV.H xd, xj, xk 0111010100011 1 {01 xk Xj xd
XVPICKEV.W xd, xj, xk 01110101 00O0T1T1 1 Ifl O xk Xj xd
XVPICKEV.D xd, xj, xk 0111010100071 T1 1 IfI1 xk Xj xd
XVPICKOD.B xd, xj, xk 01110101001O00O0O000O0 xk Xj xd
XVPICKOD.H xd, xj, xk 01110101001O0O00O0O0O071 xk Xj xd
XVPICKOD.W xd, xj, xk 01110101001O0O0O0O01IO0 xk Xj xd
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XVPICKOD.D xd, xj, xk 01110101001O0O00O0O0|11 xk Xj xd
XVREPLVE.B xd, xj, rk 01110101001O0O0O0TI|O0O0 rk Xj xd
XVREPLVE.H xd, xj, rk 01110101001O0O0O0T1|0°1 rk Xj xd
XVREPLVE.W xd, xj, rk 01110101001O0O0O0TI|lO rk Xj xd
XVREPLVE.D xd, xj, rk 011101010010O00O0TI|l1 rk Xj xd
XVAND.V xd, xj, xk 01110101001 001T1O00 xk Xj xd
XVOR.V xd, xj, xk 011101010010O011O0°1 xk Xj xd
XVXOR.V xd, xj, xk 01110101001001 110 xk Xj xd
XVNOR.V xd, xj, xk 01110101001 00T1 111 xk Xj xd
XVANDN.V xd, xj, xk 01110101001 010000 xk Xj xd
XVORN.V xd, xj, xk 0111010100101 000°1 xk Xj xd
XVFRSTP.B xd, xj, xk 0111010100101 0T110 xk Xj xd
XVFRSTP.H xd, xj, xk 0111010100101 0T1 11 xk Xj xd
XVADD.Q xd, xj, xk 0111010100101 1010 xk Xj xd
XVSUB.Q xd, xj, xk 0111010100101 1011 xk Xj xd
XVSIGNCOV.B xd, xj, xk 0111010100101 1100 xk Xj xd
XVSIGNCOV.H xd, xj, xk 0111010100101 1 101 xk Xj xd
XVSIGNCOV.W xd, xj, xk 0111010100101 1 110 xk Xj xd
XVSIGNCOV.D xd, xj, xk 0111010100101 1111 xk Xj xd
XVFADD.S xd, xj, xk 01110101001 1000O0|01 xk Xj xd
XVFADD.D xd, xj, xk 01110101001 100O0|1O0 xk Xj xd
XVFSUB.S xd, xj, xk 01110101001 100T1|01 xk Xj xd
XVFSUB.D xd, xj, xk 01110101001 100T1|1O0 xk Xj xd
XVFMUL.S xd, xj, xk 011101010011 100|01 xk Xj xd
XVFMUL.D xd, xj, xk 011101010011 100|1O0 xk Xj xd
XVFDIV.S xd, xj, xk 011101010011 101|01 xk Xj xd
XVFDIV.D xd, xj, xk 011101010011 10T1|1O0 xk Xj xd
XVFMAX.S xd, xj, xk 011101010011 110|0°1 xk Xj xd
XVFMAX.D xd, xj, xk 0111010100111 10|1O0 xk Xj xd
XVFMIN.S xd, xj, xk 0111010100111 1101 xk Xj xd
XVFMIN.D xd, xj, xk 0111010100111 11 10 xk Xj xd
XVFMAXA.S xd, xj, xk 0111010101 000000O0°1 xk Xj xd
XVFMAXA.D xd, xj, xk 0111010101 00000O0T1°0 xk Xj xd
XVFMINA.S xd, xj, xk 0111010101 0000T1O0°1 xk Xj xd
XVFMINA.D xd, xj, xk 0111010101 0000T1T10 xk Xj xd
XVFCVT.H.S xd, xj, xk 0111010101 0001T1O00 xk Xj xd
XVFCVT.S.D xd, xj, xk 0111010101 00O01T1O0°1 xk Xj xd
XVFFINT.S.L xd, xj, xk 0111010101 0010000 xk Xj xd
XVFTINT.W.D xd, xj, xk 0111010101 00100T1°1 xk Xj xd
XVFTINTRM.W.D xd, xj, xk 0111010101 0O01O0T1O0O0 xk Xj xd
XVFTINTRP.W.D xd, xj, xk 0111010101001 0T10O0°1 xk Xj xd
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XVFTINTRZ.W.D xd, xj, xk 0111010101 0O01O0T1T1O0 xk Xj xd
XVFTINTRNE.W.D xd, xj, xk 0111010101 001O0T1T1°1 xk Xj xd
XVSHUF.H xd, xj, xk 0111010101 1110101 xk Xj xd
XVSHUF.W xd, xj, xk 0111010101111 o011OQ0 xk Xj xd
XVSHUF.D xd, xj, xk 0o1110101011 110111 xk Xj xd
XVPERM.W xd, xj, xk 0111010101 1111010 xk Xj xd
XVSEQILB xd, xj, si5 011101101000O0O0O0GO0OO0O0 si5 Xj xd
XVSEQLH xd, xj, si5 011101101000O0O0O0O0T71 si5 Xj xd
XVSEQLW xd, xj, si5 01110110100O0O0O0O0T1IO0 si5 Xj xd
XVSEQLD xd, xj, si5 01 1101101000O0O0O0[I 1 si5 Xj xd
XVSLELB xd, xj, si5 011101101000O0O0TI[0O0 si5 Xj xd
XVSLELH xd, xj, si5 011101101000O0O0TI[01 si5 Xj xd
XVSLELW xd, xj, si5 011101101000O0O0TIfLl O si5 Xj xd
XVSLELD xd, xj, si5 011101101000O0O0TI[I1 si5 Xj xd
XVSLELBU xd, xj, uis 011101101000O0T1O000 uis Xj xd
XVSLELHU xd, xj, uis 01 1101101000O0T1O0[0°1 uis Xj xd
XVSLELWU xd, xj, uis 011101101000O0T1O01O0 uis Xj xd
XVSLELDU xd, xj, uis 01 1101101000O0T1O0[I1 uis Xj xd
XVSLTLB xd, xj, si5 011101101000O0T1T1[00 si5 Xj xd
XVSLTLH xd, xj, si5 011101101000O0T1T1[01 si5 Xj xd
XVSLTLW xd, xj, si5 011101101000O0T1TI[L O si5 Xj xd
XVSLTLD xd, xj, si5 011101101000O0T1TI1[I1 si5 Xj xd
XVSLTLBU xd, xj, uis 01110110100O0T1O0O000 uis Xj xd
XVSLTLHU xd, xj, uis 01 110110100O0T1O0O0[0°1 uis Xj xd
XVSLTLWU xd, xj, uis 01110110100O0T1O0O01O0 uis Xj xd
XVSLTLDU xd, xj, uis 01 110110100O0T1O0O0[I1 uis Xj xd
XVADDILBU xd, xj, uis 01110110100O0T1O0T1[00 uis Xj xd
XVADDIL.HU xd, xj, uis 01110110100O0T1O0TI[0°71 uis Xj xd
XVADDLWU xd, xj, uis 01110110100O0T1O0TI[Ll O uis Xj xd
XVADDLDU xd, xj, uis 01110110100O0T1O0TI[I1 uis Xj xd
XVSUBLBU xd, xj, uis 01110110100O0T1T1O000 uis Xj xd
XVSUBLHU xd, xj, uis 01 110110100O0T1T1O0[01 uis Xj xd
XVSUBLWU xd, xj, uis 01110110100O0T1T1O01O0 uis Xj xd
XVSUBLDU xd, xj, uis 01 110110100O0T1T1O0[I1 uis Xj xd
XVBSLL.V xd, xj, uis 01110110100O0T1T1T1[00 uis Xj xd
XVBSRL.V xd, xj, uis 01110110100O0T1T1T1[01 uis Xj xd
XVMAXILB xd, xj, si5 01110110100T1O0O0O0O0O0 si5 Xj xd
XVMAXLH xd, xj, si5 01 110110100100O0[0°1 si5 Xj xd
XVMAXLW xd, xj, si5 011101101001O0O0O01IO0 si5 Xj xd
XVMAXILD xd, xj, si5 011101101001 O00O0O011 si5 Xj xd
XVMINLB xd, xj, si5 011101101001O0O0T1[0O0 si5 Xj xd
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XVMINLH xd, xj, si5 0o11101101001O00O0T1|0°1 si5 Xj xd
XVMINLW xd, xj, si5 011101101001 00O0TI|1O si5 Xj xd
XVMINLD xd, xj, si5 011101101001 O00O0T1|11 si5 Xj xd
XVMAXIBU xd, xj, uis 011101101001 O010|00 ui5 Xj xd
XVMAXILHU xd, xj, uis 0o11101101001O0T1O0]|0°1 ui5 Xj xd
XVMAXLWU xd, xj, uis 011101101001 010|1O0 uis Xj xd
XVMAXI.DU xd, xj, uis 011101101001 O01O0|11 ui5 Xj xd
XVMINLBU xd, xj, uis 011101101001 01 1|00 ui5 Xj xd
XVMINLHU xd, xj, uis 01 110110100101 1|01 uis Xj xd
XVMINLWU xd, xj, uis 011101101001 011|1O0 uis Xj xd
XVMINLDU xd, xj, uis 011101101001 071 1|11 uis Xj xd
XVFRSTPLB xd, xj, uis 011101101001 T1O0T1]|00 uis Xj xd
XVFRSTPLH xd, xj, uis 011101101001 T1O0T1]|01 uis Xj xd
XVCLO.B xd, xj o1110110100111000000O0O0°0O0 Xj xd
XVCLO.H xd, xj 0111011010011 1000000O0°O0]1 Xj xd
XVCLO.W xd, xj 0111011010011 1000000O0T10 Xj xd
XVCLO.D xd, xj 0111011010011 1000000O0T1]1 Xj xd
XVCLZ.B xd, xj o11101101001T110000O0T1O00O0 Xj xd
XVCLZ.H xd, xj 0111011010011 100000T1O0°1 Xj xd
XVCLZ.W xd, xj o11101101001T1100000T1T1O0 Xj xd
XVCLZ.D xd, xj o11101101001T1100000T1T11 Xj xd
XVPCNT.B xd, xj o11101101001T1100001000 Xj xd
XVPCNT.H xd, xj 0111011010011 10000T1O00°1 Xj xd
XVPCNT.W xd, xj o1110110100111000010T10 Xj xd
XVPCNT.D xd, xj o11101101001T110000T1O0T11 Xj xd
XVNEG.B xd, xj o111011010011100001T1O00 Xj xd
XVNEG.H xd, xj 0111011010011 10000T1T1O01 Xj xd
XVNEG.W xd, xj o111ro01r101001110000111°O0 Xj xd
XVNEG.D xd, xj o11101101001T110000T1T1 11 Xj xd
XVMSKLTZ.B xd, xj o11101101001T11000100O000 Xj xd
XVMSKLTZ.H xd, xj 0111011010011 10001000°1 Xj xd
XVMSKLTZ.W xd, xj o1110110100111000100O0T10 Xj xd
XVMSKLTZ.D xd, xj o11101101001T11000100T11 Xj xd
XVMSKGEZ.B xd, xj o111011010011100010T1O00 Xj xd
XVMSKNZ.B xd, xj o111011010011100011000 Xj xd
XVSETEQZ.V cd, Xj o111011010011100100T1T10O0 Xj 00 cd
XVSETNEZ.V cd, xj o1r11ro01r1o01o0011100100O0T1T1:!1 Xj 00 cd
XVSETANYEQZ.B cd, Xj o11101101001T1100101000 Xj 00 cd
XVSETANYEQZ.H cd, Xj o11101101001T110010T1O00°1 Xj 00 cd
XVSETANYEQZ.W cd, xj 0111011010011 1001O01O01O0 Xj 00 cd
XVSETANYEQZ.D cd, Xj o11101101001T110010T1O011 Xj 00 cd
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XVSETALLNEZ.B cd, xj o1r11ro01r1o0100111001O0T1100 Xj 00 cd
XVSETALLNEZ.H cd, xj 0o111ro011010011100101T1O0°71 Xj 00 cd
XVSETALLNEZ.W cd, xj o1r11ro01r1o01o001110010111O0 Xj 00 cd
XVSETALLNEZ.D cd, xj o1r11ro01r1o01o0011100101T111 Xj 00 cd
XVFLOGB.S xd, xj o111ro01r1010011100110°00]71 Xj xd
XVFLOGB.D xd, xj o1110110100111001100T10 Xj xd
XVFCLASS.S xd, xj 0o111ro011010011100110T10°71 Xj xd
XVFCLASS.D xd, xj o1r11ro01r1o01o001110011O0T11°OQ0 Xj xd
XVFSQRT.S xd, xj o11101101001T110011100°1 Xj xd
XVFSQRT.D xd, xj o11101101001T1100111010 Xj xd
XVFRECIP.S xd, xj o1110110100111001111O01 Xj xd
XVFRECIP.D xd, xj o11101101001T1100111110 Xj xd
XVFRSQRT.S xd, xj o11101101001110100000O0°1 Xj xd
XVFRSQRT.D xd, xj o11101101001T11010000O0T10 Xj xd
XVFRECIPE.S xd, xj 0111011010011 101000T10O0°1 Xj xd
XVFRECIPE.D xd, xj o11101101001T1101000T1T10O0 Xj xd
XVFRSQRTE.S xd, xj 011101101001 T110100T10O00°1 Xj xd
XVFRSQRTE.D xd, xj o11101101001T11010010T10 Xj xd
XVFRINT.S xd, xj o11101101001T110100T1 101 Xj xd
XVFRINT.D xd, xj o11101101001T1101001T110 Xj xd
XVFRINTRM.S xd, xj o11101101001T110101000°1 Xj xd
XVFRINTRM.D xd, xj o11101101001T11010100T10 Xj xd
XVFRINTRP.S xd, xj o11101101001T1101010T10O01 Xj xd
XVFRINTRP.D xd, xj o11101101001T1101010T1T10 Xj xd
XVFRINTRZ.S xd, xj o11101101001T110101100°1 Xj xd
XVFRINTRZ.D xd, xj o11101101001T1101011010 Xj xd
XVFRINTRNE.S xd, xj o111011010011101011 101 Xj xd
XVFRINTRNE.D xd, xj o1r11ro01r1o01o00111o01o011 110 Xj xd
XVFCVTL.S.H xd, xj o111011010011101111010 Xj xd
XVFCVTH.S.H xd, xj o11101r1ro010011r101111011 Xj xd
XVFCVTL.D.S xd, xj o11101101001T11011111O00 Xj xd
XVFCVTH.D.S xd, xj o111011o010011101111 101 Xj xd
XVFFINT.S.W xd, xj o11101101001T11100000O00O00 Xj xd
XVFFINT.S.WU xd, xj 0111011010011 11000000°1 Xj xd
XVFFINT.D.L xd, xj o11101101001T11100000O0T10 Xj xd
XVFFINT.D.LU xd, xj o11101101001T11100000T11 Xj xd
XVFFINTL.D.W xd, xj o111ro01r1010011110000O0T1°O0°O0 Xj xd
XVFFINTH.D.W xd, xj o11101101001T1110000T10O0°1 Xj xd
XVFTINT.W.S xd, xj o11101101001T1110001T1O00 Xj xd
XVFTINT.L.D xd, xj o111ro01r1010011110001T1O0°71 Xj xd
XVFTINTRM.W.S xd, xj o11101101001T1110001T1T10 Xj xd
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XVFTINTRM.L.D xd, xj 0111011010011 11000T1T11]1 Xj xd
XVFTINTRP.W.S xd, xj 0111011010011 11001000O0 Xj xd
XVFTINTRP.L.D xd, xj 0111011010011 11001000°71 Xj xd
XVFTINTRZ.W.S xd, xj 0111011010011 11001001O0 Xj xd
XVFTINTRZ.L.D xd, xj 0111011010011 1100100T1°1 Xj xd
XVFTINTRNE.W.S xd, xj o111011010011110010T10O00 Xj xd
XVFTINTRNE.L.D xd, xj 0111011010011 11001O0T10°1 Xj xd
XVFTINT.WU.S xd, xj 0111011010011 11001011O0 Xj xd
XVFTINT.LU.D xd, xj o1110110100111 100107111 Xj xd
XVFTINTRZ.WU.S xd, xj o111011010011110011T1O00 Xj xd
XVFTINTRZ.LU.D xd, xj 0111011010011 1 10011101 Xj xd
XVFTINTL.L.S xd, xj o11101101001111010000O00 Xj xd
XVFTINTH.L.S xd, xj 0111011010011 11010000°1 Xj xd
XVFTINTRML.L.S xd, xj o1110110100111101000O0T10 Xj xd
XVFTINTRMH.L.S xd, xj 0111011010011 1 10100011 Xj xd
XVFTINTRPL.L.S xd, xj o111011010011110100T1O00 Xj xd
XVFTINTRPH.L.S xd, xj 0111011010011 1 101007101 Xj xd
XVFTINTRZL.L.S xd, xj o111011010011110100T1T10O0 Xj xd
XVFTINTRZH.L.S xd, xj 0111011010011 1 101007111 Xj xd
XVFTINTRNEL.L.S xd, xj o111011010011110101000 Xj xd
XVFTINTRNEH.L.S xd, xj 0111011010011 11010100°1 Xj xd
XVEXTH.H.B xd, xj o111011010011110111000 Xj xd
XVEXTH.W.H xd, xj o1110110100111 10111001 Xj xd
XVEXTH.D.W xd, xj o111011010011110111010 Xj xd
XVEXTH.Q.D xd, xj o1110110100111 10111011 Xj xd
XVEXTH.HU.BU xd, xj o1110110100111101111O00 Xj xd
XVEXTH.WU.HU xd, xj o1110110100111 10111101 Xj xd
XVEXTH.DU.WU xd, xj 0111011010011 11011111O0 Xj xd
XVEXTH.QU.DU xd, xj o1110110100111 10111111 Xj xd
XVREPLGR2VR.B xd, rj o11101101001111100000O00 1j xd
XVREPLGR2VR.H xd, rj 0111011010011 1 11000001 1j xd
XVREPLGR2VR.W xd, rj o1110110100111110000O0T10 1j xd
XVREPLGR2VR.D xd, rj 0111011010011 1110000T1]1 1j xd
VEXT2XV.H.B xd, xj o111011010011111000T1O00 Xj xd
VEXT2XV.W.B xd, xj 0111011010011 111000T1O0°1 Xj xd
VEXT2XV.D.B xd, xj o111011010011111000T1T10 Xj xd
VEXT2XV.W.H xd, xj 0111011010011 111000T1T1:1 Xj xd
VEXT2XV.D.H xd, xj o111011010011111001000 Xj xd
VEXT2XV.D.W xd, xj 0111011010011 11100100°1 Xj xd
VEXT2XV.HU.BU xd, xj 0111011010011 11100T1O0T1O0 Xj xd
VEXT2XV.WU.BU xd, xj 0111011010011 1 11001011 Xj xd

185



LoongArch Reference Manual Volume II-a: Vector Instruction Extensions

332222 2f2f2)2f2f2f 0t rfrfr)rfrfrjrfryprfojojofojofojofofo]o
TLofo] 87 65|43 2(1[0] 98] 7[6|S5[4f3]2[1]0[9|8|7[6]S543[21]0
VEXT2XV.DU.BU xd, xj 0111011010011 11100T1T1°O00O0 Xj xd
VEXT2XV.WU.HU xd, xj 0111011010011 11100T1T1O0°1 Xj xd
VEXT2XV.DU.HU xd, xj 0111011010011 111001T11O0 Xj xd
VEXT2XV.DU.WU xd, xj o111ro011o01o001111100T1T11]1 Xj xd
XVHSELI.D xd, xj, uis 011101101001 11 111 | ui5 Xj xd
XVROTRIL.B xd, xj, ui3 0111011010100O0(0O0O0O0]71 | ui3 Xj xd
XVROTRLH xd, xj, ui4 0111011010100O0/00O0°1 | ui4 Xj xd
XVROTRIL.W xd, xj, uis 011101101010O00O000O0°1 | ui5 Xj xd
XVROTRILD xd, xj, ui6 0111011010100O0[01 | ui6 Xj xd
XVSRLRLB xd, xj, ui3 0111011010100T1({0O00O0O0]71 | ui3 Xj xd
XVSRLRLH xd, xj, ui4 0111011010100T1{0O00O0°1 | ui4 Xj xd
XVSRLRLW xd, xj, uis 0111011010100 T1f00O0°1 | uis Xj xd
XVSRLRLD xd, xj, ui6 0111011010100 T1[01 | ui6 Xj xd
XVSRARILB xd, xj, ui3 01110110101 01O0f0O00O0O0]71 | ui3 Xj xd
XVSRARLH xd, xj, ui4 0111011010101O0(0O00O0°1 | ui4 Xj xd
XVSRARLW xd, xj, uis 0111011010101 O0{00O0°1 | uis Xj xd
XVSRARLD xd, xj, ui6 0111011010101 O0[01 ui6 Xj xd
XVINSGR2VR.W xd, rj, ui3 0111011011101 O0[1l 1|1 10 | ui3 1j xd
XVINSGR2VR.D xd, rj, ui2 0111011011 101O0fL 1|1 11 0[] u2 1j xd
XVPICKVE2GR.W rd, xj, ui3 o11101101110T1 |l 1110 | ui3 Xj rd
XVPICKVE2GR.D rd, xj, ui2 0111011011101 1{L 1|1 110 u2 Xj rd
XVPICKVE2GR.WU rd, xj, ui3 01110110111 100[1l 1|1 10 | ui3 Xj rd
XVPICKVE2GR.DU rd, xj, ui2 0111011011 110O0fL 1|1 11 0[] u2 Xj rd
XVREPL128VELB xd, xj, ui4 0111011011 1101fL 1|10 | ui4 Xj xd
XVREPLI128VELH xd, xj, ui3 01110110111 10T1[l 1110 | ui3 Xj xd
XVREPL128VELW xd, xj, ui2 01110110111 10T1{L 1|1 11 0[] u2 Xj xd
XVREPL128VELD xd, xj, uil 0111011011 110T1fL 1|1 1110 l;i Xj xd
XVINSVE(0.W xd, xj, ui3 o111ro011011 1111l 1fr 10 | ui3 Xj xd
XVINSVE(.D xd, xj, ui2 o11101101 1111 1{L 1|1 110 u2 Xj xd
XVPICKVE.W xd, xj, ui3 0111011 1000O0O0O0[l 1|1 10 | ui3 Xj xd
XVPICKVE.D xd, xj, ui2 0111011 1000O0O0GO0(Ll 1|1 1 1 0f u2 Xj xd
XVREPLVE(.B xd, xj 01110111000O0O0T1fLl 1|0 | 00000 Xj xd
XVREPLVEO.H xd, xj 01110111000O0O0T1fLl 1|1 o0 | 0000 Xj xd
XVREPLVE(0.W xd, xj 0111011 10000O0TI[l 1|1 10 | 000 Xj xd
XVREPLVE(.D xd, xj 0111011 1000O0O0TI[l 1|1 110 | 00 Xj xd
XVREPLVE0.Q xd, xj 0111011 10000O0TI[l 1|1 1110 | 0 Xj xd
XVSLLWIL.H.B xd, xj, ui3 0111011 1000O0T1QO0/00O0O0]71 | ui3 Xj xd
XVSLLWIL.W.H xd, xj, ui4 01110111000O0T1O0(0O0O0°71 | ui4 Xj xd
XVSLLWIL.D.W xd, xj, uis 01110111000O0T1O0(00O0°1 | uis Xj xd
XVEXTL.Q.D xd, xj 0111011 10000O0T1OQO0|0°1 | 0000O0O0O0 Xj xd
XVSLLWIL.HU.BU xd, xj, ui3 01110111000O0T1T1f0O00O0O0]71 | ui3 Xj xd
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XVSLLWIL.WU.HU xd, xj, ui4 0111011 1000O0T1T100°O0°1 ui4 Xj xd
XVSLLWIL.DU.WU xd, xj, uiS 0111011 10000110071 | uis Xj xd
XVEXTL.QU.DU xd, xj 0111011 1000O0T1T10°71 | 000 00 O Xj xd
XVBITCLRLB xd, xj, ui3 0111011 100O0T1O0O000O0O0O0!1 | ui3 Xj xd
XVBITCLRLH xd, xj, ui4 0111011 1000T1O0O000O0OQO0]1 | ui4 Xj xd
XVBITCLRLW xd, xj, uis 01 1101110001O0O000O0°1 | uis Xj xd
XVBITCLRLD xd, xj, ui6 0111011 1000T1O0O0/0°71 | ui6 Xj xd
XVBITSETLB xd, xj, ui3 0111011 100O0T1O0T1/0O0O0O0]1 ui3 Xj xd
XVBITSETLH xd, xj, ui4 011101110001O0T1[0O0O0]71 | ui4 Xj xd
XVBITSETLW xd, xj, uis 01 1101110001O0T1[00O01 | uis Xj xd
XVBITSETIL.D xd, xj, ui6 0111011100010 T1[01 | ui6 Xj xd
XVBITREVLB xd, xj, ui3 0111011100O01T1O0000O0O0]1 ui3 Xj xd
XVBITREVLH xd, xj, ui4 0111011100O01T1O000O0O0]71 | ui4 Xj xd
XVBITREVLW xd, xj, uis 01 110111000T1T1O000O0°1 | uis Xj xd
XVBITREVLD xd, xj, ui6 01 110111000T1T1O0f0T1 | ui6 Xj xd
XVSAT.B xd, xj, ui3 011101110010O0T1[0O0O0O0]1 ui3 Xj xd
XVSAT.H xd, xj, ui4 011101110010O0T1[0O00O0]71 | ui4 Xj xd
XVSAT.W xd, xj, uis 0111011100100 T1[00O0°1 | uis Xj xd
XVSAT.D xd, xj, ui6 0111011100100 T1[0T1 | ui6 Xj xd
XVSAT.BU xd, xj, ui3 0111011100101O0000O0O0]1 ui3 Xj xd
XVSAT.HU xd, xj, ui4 011101110010T1O000O0]71 | ui4 Xj xd
XVSAT.WU xd, xj, uis 01 110111001O0T1O000O0°1 | uis Xj XD
XVSAT.DU xd, xj, ui6 01 110111001O0T1O0f0T1 | ui6 Xj xd
XVSLLIL.B xd, xj, ui3 0111011 10010T1T1[0O00O0]1 ui3 Xj xd
XVSLLLH xd, xj, ui4 0111011100101 T1{0O00O0°1 | ui4 Xj xd
XVSLLLW xd, xj, uis 0111011100101 T1[00°1 | uis Xj xd
XVSLLLD xd, xj, ui6 0111011100101 T1[01 | ui6 Xj xd
XVSRLI.B xd, xj, ui3 0111011 1001T1O00O000°O0O0]71 ui3 Xj xd
XVSRLLH xd, xj, ui4 0111011100110O000O0O0]71 | ui4 Xj xd
XVSRLLW xd, xj, uis 01110111001 10000O0°1 | uis Xj xd
XVSRLILD xd, xj, ui6 0111011100110 0f0T1 | ui6 Xj xd
XVSRALB xd, xj, ui3 0111011 100110T1{0O0O0O0]1 ui3 Xj xd
XVSRALH xd, xj, ui4 01110111001 10T1[{0O00O0°1 | uid Xj xd
XVSRALW xd, xj, uis 01110111001 10T1[00O0°1 | uis Xj xd
XVSRALD xd, xj, ui6 0111011100110 T1[01 | ui6 Xj xd
XVSRLNLB.H xd, xj, ui4 011101110100O0O000O0O0]71 | ui4 Xj xd
XVSRLNIL.H.W xd, xj, uis 0111011 10100O0O000O071 | uis Xj xd
XVSRLNLW.D xd, xj, ui6 0111011101000 O0[0°T1 | ui6 Xj xd
XVSRLNLD.Q xd, xj, ui7 0111011101000 O0[1 | ui7 Xj xd
XVSRLRNI.B.H xd, xj, ui4 0111011 10100O0T1/00O01 | ui4 Xj xd
XVSRLRNLH.W xd, xj, uis 0111011101000 T1[00O01 | uis Xj xd
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XVSRLRNLW.D xd, xj, ui6 0111011101000 T1|01 ui6 Xj xd
XVSRLRNILD.Q xd, xj, ui7 0111011101000 T1]|lI | ui7 Xj xd
XVSSRLNLB.H xd, xj, ui4 0111011101 001O0/00°O01 | ui4 Xj xd
XVSSRLNL.H.W xd, xj, uis 0111011101 00T10O000°1 | ui5 Xj xd
XVSSRLNLW.D xd, xj, ui6 0111011101001 0O0|0°1 | ui6 Xj xd
XVSSRLNLD.Q xd, xj, ui7 0111011 10100T1O0[1 | ui7 Xj xd
XVSSRLNLBU.H xd, xj, ui4 0111011101001 T1|000°1 | ui4 Xj xd
XVSSRLNLHU.W xd, xj, uis 0111011101001 T1/00°1 | ui5 Xj xd
XVSSRLNL.WU.D xd, xj, ui6 0111011101001 T1[01 | ui6 Xj xd
XVSSRLNI.DU.Q xd, xj, ui7 0111011 10100T1 1[Il | ui7 Xj xd
XVSSRLRNI.B.H xd, xj, ui4 0111011101 0100(00O0O0°1 | ui4 Xj xd
XVSSRLRNLH.W xd, xj, uis 0111011101 0100(00O0°1 | uis Xj xd
XVSSRLRNL.W.D xd, xj, ui6 0111011 1010100[01 | ui6 Xj xd
XVSSRLRNILD.Q xd, xj, ui7 01 1101110101001 | ui7 Xj xd
XVSSRLRNI.BU.H xd, xj, ui4 0111011101 010T1{0O00O0°1 | ui4 Xj xd
XVSSRLRNLHU.W xd, xj, uis 0111011101 010T1{00O0°1 | uis Xj xd
XVSSRLRNL.WU.D xd, xj, ui6 0111011101010 T1[01 | ui6 Xj xd
XVSSRLRNI.DU.Q xd, xj, ui7 0111011101010 TI1[1 | ui7 Xj xd
XVSRANLB.H xd, xj, ui4 011101110101 10{0O00O0°1 | ui4 Xj xd
XVSRANLH.W xd, xj, uis 011101110101 10{00O0°1 | uis Xj xd
XVSRANLW.D xd, xj, ui6 0111011101011 0[01 | ui6 Xj xd
XVSRANLD.Q xd, xj, ui7 01 1101110101101 | ui7 Xj xd
XVSRARNLB.H xd, xj, ui4 0111011101011 1{0O00°1 | ui4 Xj xd
XVSRARNLH.W xd, xj, uis 0111011101011 1{00O0°1 | uis Xj xd
XVSRARNLW.D xd, xj, ui6 0111011101011 1[01 | ui6 Xj xd
XVSRARNLD.Q xd, xj, ui7 0111011101011 11 | ui7 Xj xd
XVSSRANLB.H xd, xj, ui4 0111011101 1000(0O0O0°71 | ui4 Xj xd
XVSSRANLH.W xd, xj, uis 0111011101 1000O000O0°1 | ui5 Xj xd
XVSSRANLW.D xd, xj, ui6 0111011 1011000[01 | ui6 Xj xd
XVSSRANLD.Q xd, xj, ui7 01 1101110110001 | ui7 Xj xd
XVSSRANLBU.H xd, xj, ui4 0111011101 100T1{0O00O0°1 | ui4 Xj xd
XVSSRANLHU.W xd, xj, uis 0111011101 100T1{00O0°1 | uis Xj xd
XVSSRANLWU.D xd, xj, ui6 0111011101 100T1[01 | ui6 Xj xd
XVSSRANLDU.Q xd, xj, ui7 0111011101100 TI[1 | ui7 Xj xd
XVSSRARNILB.H xd, xj, ui4 0111011101 1010(0O00O0°1 | ui4 Xj xd
XVSSRARNLH.W xd, xj, uis 0111011101 1010{00O0°1 | uis Xj xd
XVSSRARNL.W.D xd, xj, ui6 0111011101 101001 | ui6 Xj xd
XVSSRARNLD.Q xd, xj, ui7 01 1101110110101 | ui7 Xj xd
XVSSRARNILBU.H xd, xj, ui4 0111011101 1011{000°1 | ui4 Xj xd
XVSSRARNL.HU.W xd, xj, uis 0111011101101 1/00°1 | ui5 Xj xd
XVSSRARNLWU.D xd, xj, ui6 0111011101101 1[01 | ui6 Xj xd
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XVSSRARNI.DU.Q xd, xj, ui7 0111011101101 1|1 ui7 Xj xd
XVEXTRINS.D xd, xj, ui8 0111011 1100000 ui8 Xj xd
XVEXTRINS.W xd, xj, ui8 01 1101111000071 ui8 Xj xd
XVEXTRINS.H xd, xj, ui8 01110111 1000T10 ui8 Xj xd
XVEXTRINS.B xd, xj, ui8 011 101111000711 ui8 Xj xd
XVSHUF41.B xd, xj, ui8 01110111 100100 ui8 Xj xd
XVSHUF4L.H xd, xj, ui8 01 110111100101 ui8 Xj xd
XVSHUF41L.W xd, xj, ui8 01110111 100T1T10 ui8 Xj xd
XVSHUF41.D xd, xj, ui8 01110111 1001T171 ui8 Xj xd
XVBITSELLB xd, xj, ui8 011101111 1000°71 ui8 Xj xd
XVANDILB xd, xj, ui8 01110111 110100 ui8 Xj xd
XVORILB xd, xj, ui8 011101111 1010°1 ui8 Xj xd
XVXORI.B xd, xj, ui8 011101111 10110 ui8 Xj xd
XVNORILB xd, xj, ui8 01110111 1101T1]1 ui8 Xj xd
XVLDI xd, i13 011101111 11000 i13 xd
XVPERMILW xd, xj, ui8 011101111 1100°1 ui8 Xj xd
XVPERMILD xd, xj, ui8 0111011111 1010 ui8 Xj xd
XVPERMI.Q xd, xj, ui8 0111011111 10T11 ui8 Xj xd
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	 The [X]VMUH.{B/H/W/D} instruction multiplies each
	VMUH.B:
	 VMUH.H:
	 VMUH.W:
	 VMUH.D:
	 XVMUH.B:
	 XVMUH.H:
	 XVMUH.W:
	 XVMUH.D:

	The [X]VMUH.{B/H/W/D}U instruction multiplies each
	 VMUH.BU:
	 VMUH.HU:
	 VMUH.WU:
	 VMUH.DU:
	 XVMUH.BU:
	 XVMUH.HU:
	 XVMUH.WU:
	 XVMUH.DU:


	1.2.1.14  [X]VMULW{EV/OD}.{H.B/W.H/D.W/Q.D}[U], [X
	The [X]VMULW{EV/OD}.{H.B/W.H/D.W/Q.D} instruction 
	 VMULWEV.H.B:
	 VMULWEV.W.H:
	 VMULWEV.D.W:
	 VMULWEV.Q.D:
	 VMULWOD.H.B:
	 VMULWOD.W.H:
	 VMULWOD.D.W:
	 VMULWOD.Q.D:
	 XVMULWEV.H.B:
	 XVMULWEV.W.H:
	 XVMULWEV.D.W:
	 XVMULWEV.Q.D:
	 XVMULWOD.H.B:
	 XVMULWOD.W.H:
	 XVMULWOD.D.W:
	 XVMULWOD.Q.D:

	The [X]VMULW{EV/OD}.{H.B/W.H/D.W/Q.D}U instruction
	 VMULWEV.H.BU:
	 VMULWEV.W.HU:
	 VMULWEV.D.WU:
	 VMULWEV.Q.DU:
	 VMULWOD.H.BU:
	 VMULWOD.W.HU:
	 VMULWOD.D.WU:
	 VMULWOD.Q.DU:
	 XVMULWEV.H.BU:
	 XVMULWEV.W.HU:
	 XVMULWEV.D.WU:
	 XVMULWEV.Q.DU:
	 XVMULWOD.H.BU:
	 XVMULWOD.W.HU:
	 XVMULWOD.D.WU:
	 XVMULWOD.Q.DU:

	The [X]VMULW{EV/OD}.{H.BU.B/W.HU.H/D.WU.W/Q.DU.D} 
	 VMULWEV.H.BU.B:
	 VMULWEV.W.HU.H:
	 VMULWEV.D.WU.W:
	 VMULWEV.Q.DU.D:
	 VMULWOD.H.BU.B:
	 VMULWOD.W.HU.H:
	 VMULWOD.D.WU.W:
	 VMULWOD.Q.DU.D:
	 XVMULWEV.H.BU.B:
	 XVMULWEV.W.HU.H:
	 XVMULWEV.D.WU.W:
	 XVMULWEV.Q.DU.D:
	 XVMULWOD.H.BU.B:
	 XVMULWOD.W.HU.H:
	 XVMULWOD.D.WU.W:
	 XVMULWOD.Q.DU.D:


	1.2.1.15  [X]VMADD.{B/H/W/D}, [X]VMSUB.{B/H/W/D}
	The [X]VMADD.{B/H/W/D} instruction multiplies each
	 VMADD.B:
	 VMADD.H:
	 VMADD.W:
	 VMADD.D:
	 XVMADD.B:
	 XVMADD.H:
	 XVMADD.W:
	 XVMADD.D:

	The [X]VMSUB.{B/H/W/D} instruction multiplies each
	 VMSUB.B:
	 VMSUB.H:
	 VMSUB.W:
	 VMSUB.D:
	 XVMSUB.B:
	 XVMSUB.H:
	 XVMSUB.W:
	 XVMSUB.D:


	1.2.1.16  [X]VMADDW{EV/OD}.{H.B/W.H/D.W/Q.D}[U], [
	 The [X]VMADDW{EV/OD}.{H.B/W.H/D.W/Q.D} instructio
	 VMADDWEV.H.B:
	 VMADDWEV.W.H:
	 VMADDWEV.D.W:
	 VMADDWEV.Q.D:
	 VMADDWOD.H.B:
	 VMADDWOD.W.H:
	 VMADDWOD.D.W:
	 VMADDWOD.Q.D:
	 XVMADDWEV.H.B:
	 XVMADDWEV.W.H:
	 XVMADDWEV.D.W:
	 XVMADDWEV.Q.D:
	 XVMADDWOD.H.B:
	 XVMADDWOD.W.H:
	 XVMADDWOD.D.W:
	 XVMADDWOD.Q.D:

	The [X]VMADDW{EV/OD}.{H.B/W.H/D.W/Q.D}U instructio
	 VMADDWEV.H.BU:
	 VMADDWEV.W.HU:
	 VMADDWEV.D.WU:
	 VMADDWEV.Q.DU:
	 VMADDWOD.H.BU:
	 VMADDWOD.W.HU:
	 VMADDWOD.D.WU:
	 VMADDWOD.Q.DU:
	 XVMADDWEV.H.BU:
	 XVMADDWEV.W.HU:
	 XVMADDWEV.D.WU:
	 XVMADDWEV.Q.DU:
	 XVMADDWOD.H.BU:
	 XVMADDWOD.W.HU:
	 XVMADDWOD.D.WU:
	 XVMADDWOD.Q.DU:

	The [X]VMADDW{EV/OD}.{H.BU.B/W.HU.H/D.WU.W/Q.DU.D}
	 VMADDWEV.H.BU.B:
	 VMADDWEV.W.HU.H:
	 VMADDWEV.D.WU.W:
	 VMADDWEV.Q.DU.D:
	 VMADDWOD.H.BU.B:
	 VMADDWOD.W.HU.H:
	 VMADDWOD.D.WU.W:
	 VMADDWOD.Q.DU.D:
	 XVMADDWEV.H.BU.B:
	 XVMADDWEV.W.HU.H:
	 XVMADDWEV.D.WU.W:
	 XVMADDWEV.Q.DU.D:
	 XVMADDWOD.H.BU.B:
	 XVMADDWOD.W.HU.H:
	 XVMADDWOD.D.WU.W:
	 XVMADDWOD.Q.DU.D:


	1.2.1.17  [X]VDIV.{B/H/W/D}[U], [X]VMOD.{B/H/W/D}[
	The [X]VDIV.{B/H/W/D} instruction divides each sig
	 VDIV.B:
	 VDIV.H:
	 VDIV.W:
	 VDIV.D:
	 XVDIV.B:
	 XVDIV.H:
	 XVDIV.W:
	 XVDIV.D:

	 The [X]VDIV.{B/H/W/D}U instruction divides each u
	 VDIV.BU:
	 VDIV.HU:
	 VDIV.WU:
	 VDIV.DU:
	 XVDIV.BU:
	 XVDIV.HU:
	 XVDIV.WU:
	 XVDIV.DU:

	 The [X]VMOD.{B/H/W/D} instruction divides each si
	 VMOD.B:
	 VMOD.H:
	 VMOD.W:
	 VMOD.D:
	 XVMOD.B:
	 XVMOD.H:
	 XVMOD.W:
	 XVMOD.D:

	The [X]VMOD.{B/H/W/D}U instruction divides each un
	 VMOD.BU:
	 VMOD.HU:
	 VMOD.WU:
	 VMOD.DU:
	 XVMOD.BU:
	 XVMOD.HU:
	 XVMOD.WU:
	 XVMOD.DU:


	1.2.1.18  [X]VSAT.{B/H/W/D}[U]
	The [X]VSAT.{B/H/W/D} instruction performs signed 
	 VSAT.B:
	 VSAT.H:
	 VSAT.W:
	 VSAT.D:
	 XVSAT.B:
	 XVSAT.H:
	 XVSAT.W:
	 XVSAT.D:

	 The [X]VSAT.{B/H/W/D}U instruction performs unsig
	 VSAT.BU:
	 VSAT.HU:
	 VSAT.WU:
	 VSAT.DU:
	 XVSAT.BU:
	 XVSAT.HU:
	 XVSAT.WU:
	 XVSAT.DU:


	1.2.1.19  [X]VEXTH.H.B, [X]VEXTH.W.H, [X]VEXTH.D.W
	[X]VEXTH.HU.BU, [X]VEXTH.WU.HU, [X]VEXTH.DU.WU, [X
	 The VEXTH.H.B instruction sign-extends each byte 
	 VEXTH.H.B:
	 VEXTH.W.H:
	 VEXTH.D.W:
	 VEXTH.Q.D:

	The VEXTH.HU.BU instruction zero-extends each byte
	 VEXTH.HU.BU:
	 VEXTH.WU.HU:
	 VEXTH.DU.WU:
	 VEXTH.QU.DU:

	The XVEXTH.H.B instruction sign-extends each byte 
	 XVEXTH.H.B:
	 XVEXTH.W.H:
	 XVEXTH.D.W:
	 XVEXTH.Q.D:

	The XVEXTH.HU.BU instruction zero-extends each byt
	 XVEXTH.HU.BU:
	 XVEXTH.WU.HU:
	 XVEXTH.DU.WU:
	 XVEXTH.QU.DU:


	1.2.1.20  VEXT2XV.{H/W/D}.B, VEXT2XV.{HU/WU/DU}.BU
	VEXT2XV.{W/D}.H, VEXT2XV.{WU/DU}.HU, 
	VEXT2XV.D.W, VEXT2XV.DU.WU
	 The VEXT2XV.{H/W/D}.B instruction sign-extends ea
	 VEXT2XV.H.B:
	 VEXT2XV.W.B:
	 VEXT2XV.D.B:

	The VEXT2XV.{W/D}.H instruction sign-extends each 
	 VEXT2XV.W.H:
	 VEXT2XV.D.H:

	The VEXT2XV.D.W instruction sign-extends each word
	 VEXT2XV.D.W:

	The VEXT2XV.{HU/WU/DU}.BU instruction zero-extends
	 VEXT2XV.HU.BU:
	 VEXT2XV.WU.BU:
	 VEXT2XV.DU.BU:

	The VEXT2XV.{WU/DU}.HU instruction zero-extends ea
	 VEXT2XV.WU.HU:
	 VEXT2XV.DU.HU:

	The VEXT2XV.DU.WU instruction zero-extends each wo
	 VEXT2XV.DU.WU:


	1.2.1.21  [X]VSIGNCOV.{B/H/W/D}
	The [X]VSIGNCOV.{B/H/W/D} instruction processes ea
	 VSIGNCOV.B:
	 VSIGNCOV.H:
	 VSIGNCOV.W:
	 VSIGNCOV.D:
	 XVSIGNCOV.B:
	 XVSIGNCOV.H:
	 XVSIGNCOV.W:
	 XVSIGNCOV.D:


	1.2.1.22  [X]VMSKLTZ.{B/H/W/D}
	The [X]VMSKLTZ.{B/H/W/D} instruction writes each s
	 VMSKLTZ.B:
	 VMSKLTZ.H:
	 VMSKLTZ.W:
	 VMSKLTZ.D:
	 XVMSKLTZ.B:
	XVMSKLTZ.H:
	XVMSKLTZ.W:
	XVMSKLTZ.D:


	1.2.1.23  [X]VMSKGEZ.B, [X]VMSKNZ.B
	The [X]VMSKGEZ.B instruction writes the result of 
	 VMSKGEZ.B:
	 XVMSKGEZ.B:

	 The [X]VMSKNZ.B instruction writes the result of 
	 VMSKNZ.B:
	 XVMSKNZ.B:


	1.2.1.24  [X]VLDI
	The [X]VLDI instruction loads data into vector reg
	 VLDI:
	 XVLDI:



	1.2.2 Vector Bitwise Operation Instructions
	1.2.2.1  [X]VAND.V, [X]VOR.V, [X]VXOR.V, [X]VNOR.V
	 The [X]VAND.V instruction performs a bitwise AND 
	 VAND.V:
	 XVAND.V:

	The [X]VOR.V instruction performs a bitwise OR ope
	VOR.V:
	 XVOR.V:

	The [X]VXOR.V instruction performs a bitwise XOR o
	 VXOR.V:
	 XVXOR.V:

	The [X]VNOR.V instruction performs a bitwise NOR o
	 VNOR.V:
	 XVNOR.V:

	The [X]VANDN.V instruction performs a bitwise AND-
	 VANDN.V:
	 XVANDN.V:

	The [X]VORN.V instruction performs a bitwise OR-NO
	 VORN.V:
	 XVORN.V:


	1.2.2.2 [X]VANDI.B, [X]VORI.B, [X]VXORI.B, [X]VNOR
	The [X]VANDI.B instruction performs a bitwise AND 
	 VANDI.B:
	 XVANDI.B:

	The [X]VORI.B instruction performs a bitwise OR op
	 VORI.B:
	 XVORI.B:

	The [X]VXORI.B instruction performs a bitwise XOR 
	 VXORI.B:
	 XVXORI.B:

	The [X]VNORI.B instruction performs a bitwise OR-N
	 VNORI.B:
	 XVNORI.B:


	1.2.2.3  [X]VSLL[I].{B/H/W/D}, [X]VSRL[I].{B/H/W/D
	The [X]VSLL.{B/H/W/D} instruction performs a logic
	 VSLL.B:
	 VSLL.H:
	 VSLL.W:
	 VSLL.D:
	 XVSLL.B:
	 XVSLL.H:
	 XVSLL.W:
	 XVSLL.D:

	The [X]VSLLI.{B/H/W/D} instruction performs a logi
	 VSLLI.B:
	 VSLLI.H:
	 VSLLI.W:
	 VSLLI.D:
	 XVSLLI.B:
	 XVSLLI.H:
	 XVSLLI.W:
	 XVSLLI.D:

	The [X]VSRL.{B/H/W/D} instruction performs a logic
	 VSRL.B:
	 VSRL.H:
	 VSRL.W:
	 VSRL.D:
	 XVSRL.B:
	 XVSRL.H:
	XVSRL.W:
	 XVSRL.D:

	The [X]VSRLI.{B/H/W/D} instruction performs a logi
	 VSRLI.B:
	 VSRLI.H:
	 VSRLI.W:
	 VSRLI.D:
	 XVSRLI.B:
	 XVSRLI.H:
	 XVSRLI.W:
	 XVSRLI.D:

	The [X]VSRA.{B/H/W/D} instruction performs arithme
	 VSRA.B:
	 VSRA.H:
	 VSRA.W:
	 VSRA.D:
	 XVSRA.B:
	 XVSRA.H:
	 XVSRA.W:
	 XVSRA.D:

	The [X]VSRAI.{B/H/W/D} instruction performs an ari
	 VSRAI.B:
	 VSRAI.H:
	 VSRAI.W:
	 VSRAI.D:
	 XVSRAI.B:
	 XVSRAI.H:
	 XVSRAI.W:
	 XVSRAI.D:

	The [X]VROTR.{B/H/W/D} instruction performs a cycl
	 VROTR.B:
	 VROTR.H:
	 VROTR.W:
	 VROTR.D:
	 XVROTR.B:
	 XVROTR.H:
	 XVROTR.W:
	 XVROTR.D:

	The [X]VROTRI.{B/H/W/D} instruction performs a cyc
	 VROTRI.B:
	 VROTRI.H:
	 VROTRI.W:
	 VROTRI.D:
	 XVROTRI.B:
	 XVROTRI.H:
	 XVROTRI.W:
	 XVROTRI.D:


	1.2.2.4  [X]VSLLWIL.{H.B/W.H/D.W}, [X]VEXTL.Q.D,
	[X]VSLLWIL.{HU.BU/WU.HU/DU.WU}, [X]VEXTL.QU.DU
	The [X]VSLLWIL.{H.B/W.H/D.W} instruction performs 
	 VSLLWIL.H.B:
	 VSLLWIL.W.H:
	 VSLLWIL.D.W:
	 XVSLLWIL.H.B:
	 XVSLLWIL.W.H:
	 XVSLLWIL.D.W:

	The [X]VEXTL.Q.D instruction sign-extends each dou
	 VEXTL.Q.D:
	 XVEXTL.Q.D:

	The [X]VSLLWIL.{HU.BU/WU.HU/DU.WU} instruction per
	 VSLLWIL.HU.BU:
	 VSLLWIL.WU.HU:
	 VSLLWIL.DU.WU:
	 XVSLLWIL.HU.BU:
	 XVSLLWIL.WU.HU:
	 XVSLLWIL.DU.WU:

	The [X]VEXTL.QU.DU instruction zero-extends each d
	 VEXTL.QU.DU:
	 XVEXTL.QU.DU:


	1.2.2.5  [X]VSRLR[I].{B/H/W/D}, [X]VSRAR[I].{B/H/W
	The [X]VSRLR.{B/H/W/D} instruction performs a logi
	 VSRLR.B:
	 VSRLR.H:
	 VSRLR.W:
	 VSRLR.D:
	 XVSRLR.B:
	 XVSRLR.H:
	 XVSRLR.W:
	 XVSRLR.D:

	 The [X]VSRLRI.{B/H/W/D} instruction performs a lo
	 VSRLRI.B:
	 VSRLRI.H:
	 VSRLRI.W:
	 VSRLRI.D:
	 XVSRLRI.B:
	 XVSRLRI.H:
	 XVSRLRI.W:
	 XVSRLRI.D:

	The [X]VSRAR.{B/H/W/D} instruction performs an ari
	 VSRAR.B:
	 VSRAR.H:
	 VSRAR.W:
	 VSRAR.D:
	 XVSRAR.B:
	 XVSRAR.H:
	 XVSRAR.W:
	 XVSRAR.D:

	The [X]VSRARI.{B/H/W/D} instruction performs an ar
	 VSRARI.B:
	 VSRARI.H:
	 VSRARI.W:
	 VSRARI.D:
	XVSRARI.B:
	 XVSRARI.H:
	 XVSRARI.W:
	 XVSRARI.D:


	1.2.2.6  [X]VSRLN.{B.H/H.W/W.D}, [X]VSRAN.{B.H/H.W
	The [X]VSRLN.{B.H/H.W/W.D} instruction performs a 
	 VSRLN.B.H:
	 VSRLN.H.W:
	 VSRLN.W.D:
	 XVSRLN.B.H:
	 XVSRLN.H.W:
	 XVSRLN.W.D:

	The [X]VSRAN.{B.H/H.W/W.D} instruction performs an
	 VSRAN.B.H:
	 VSRAN.H.W:
	 VSRAN.W.D:
	 XVSRAN.B.H:
	 XVSRAN.H.W:
	 XVSRAN.W.D:


	1.2.2.7  [X]VSRLNI.{B.H/H.W/W.D/D.Q}, [X]VSRANI.{B
	The VSRLNI.{B/H/W/D} instruction concatenates vect
	 VSRLNI.B.H:
	 VSRLNI.H.W:
	 VSRLNI.W.D:
	 VSRLNI.D.Q:

	The XVRSLNI.{B/H/W/D} instruction concatenates the
	 XVSRLNI.B.H:
	 XVSRLNI.H.W:
	 XVSRLNI.W.D:
	 XVSRLNI.D.Q:

	The VSRANI.{B/H/W/D} instruction concatenates vect
	 VSRANI.B.H:
	 VSRANI.H.W:
	 VSRANI.W.D:
	 VSRANI.D.Q:

	 The XVSRANI.{B/H/W/D} instruction concatenates th
	 XVSRANI.B.H:
	 XVSRANI.H.W:
	 XVSRANI.W.D:
	 XVSRANI.D.Q:


	1.2.2.8  [X]VSRLRN.{B.H/H.W/W.D}, [X]VSRARN.{B.H/H
	The [X]VSRLRN.{B.H/H.W/W.D} instruction performs a
	 VSRLRN.B.H:
	 VSRLRN.H.W:
	 VSRLRN.W.D:
	 XVSRLRN.B.H:
	 XVSRLRN.H.W:
	 XVSRLRN.W.D:

	The [X]VSRARN.{B.H/H.W/W.D} instruction performs a
	 VSRARN.B.H:
	 VSRARN.H.W:
	 VSRARN.W.D:
	 XVSRARN.B.H:
	 XVSRARN.H.W:
	 XVSRARN.W.D:


	1.2.2.9 [X]VSRLRNI.{B.H/H.W/W.D/D.Q}, [X]VSRARNI.{
	The VSRLRNI.{B/H/W/D} instruction concatenates vec
	 VSRLRNI.B.H:
	 VSRLRNI.H.W:
	 VSRLRNI.W.D:
	 VSRLRNI.D.Q:

	The XVSRLRNI.{B/H/W/D} instruction concatenates th
	 XVSRLRNI.B.H:
	 XVSRLRNI.H.W:
	 XVSRLRNI.W.D:
	 XVSRLRNI.D.Q:

	The VSRARNI.{B/H/W/D} instruction concatenates vec
	 VSRARNI.B.H:
	 VSRARNI.H.W:
	 VSRARNI.W.D:
	 VSRARNI.D.Q:

	The XVSRARNI.{B/H/W/D} instruction concatenates th
	 XVSRARNI.B.H:
	 XVSRARNI.H.W:
	 XVSRARNI.W.D:
	 XVSRARNI.D.Q:


	1.2.2.10  [X]VSSRLN.{B.H/H.W/W.D}, [X]VSSRAN.{B.H/
	[X]VSSRLN.{BU.H/HU.W/WU.D}, [X]VSSRAN.{BU.H/HU.W/W
	The [X]VSSRLN.{B.H/H.W/W.D} instruction performs a
	 VSSRLN.B.H:
	 VSSRLN.H.W:
	 VSSRLN.W.D:
	 XVSSRLN.B.H:
	 XVSSRLN.H.W:
	 XVSSRLN.W.D:

	The [X]VSSRAN.{B.H/H.W/W.D} instruction performs a
	 VSSRAN.B.H:
	 VSSRAN.H.W:
	 VSSRAN.W.D:
	 XVSSRAN.B.H:
	 XVSSRAN.H.W:
	 XVSSRAN.W.D:

	The [X]VSSRLN.{BU.H/HU.W/WU.D} instruction perform
	 VSSRLN.BU.H:
	 VSSRLN.HU.W:
	 VSSRLN.WU.D:
	 XVSSRLN.BU.H:
	 XVSSRLN.HU.W:
	 XVSSRLN.WU.D:

	The [X]VSSRAN.{BU.H/HU.W/WU.D} instruction perform
	 VSSRAN.BU.H:
	 VSSRAN.HU.W:
	 VSSRAN.WU.D:
	 XVSSRAN.BU.H:
	 XVSSRAN.HU.W:
	 XVSSRAN.WU.D:


	1.2.2.11  [X]VSSRLNI.{B.H/H.W/W.D/D.Q}, [X]VSSRANI
	[X]VSSRLNI.{BU.H/HU.W/WU.D/DU.Q}, [X]VSSRANI.{BU.H
	 The VSSRLNI.{B.H/H.W/W.D/D.Q} instruction concate
	 VSSRLNI.B.H:
	 VSSRLNI.H.W:
	 VSSRLNI.W.D:
	 VSSRLNI.D.Q:

	The XVSSRLNI.{B.H/H.W/W.D/D.Q} instruction concate
	 XVSSRLNI.B.H:
	 XVSSRLNI.H.W:
	 XVSSRLNI.W.D:
	 XVSSRLNI.D.Q:

	The VSSRANI.{B.H/H.W/W.D/D.Q} instruction concaten
	 VSSRANI.B.H:
	 VSSRANI.H.W:
	 VSSRANI.W.D:
	 VSSRANI.D.Q:

	The XVSSRANI.{B.H/H.W/W.D/D.Q} instruction concate
	 XVSSRANI.B.H:
	 XVSSRANI.H.W:
	 XVSSRANI.W.D:
	 XVSSRANI.D.Q:

	 The VSSRLNI.{BU.H/HU.W/WU.D/DU.Q} instruction con
	 VSSRLNI.BU.H:
	 VSSRLNI.HU.W:
	 VSSRLNI.WU.D:
	 VSSRLNI.DU.Q:

	The XVSSRLNI.{BU.H/HU.W/WU.D/DU.Q} instruction con
	 XVSSRLNI.BU.H:
	 XVSSRLNI.HU.W:
	 XVSSRLNI.WU.D:
	 XVSSRLNI.DU.Q:

	The VSSRANI.{BU.H/HU.W/WU.D/DU.Q} instruction conc
	 VSSRANI.BU.H:
	 VSSRANI.HU.W:
	 VSSRANI.WU.D:
	 VSSRANI.DU.Q:

	The XVSSRANI.{BU.H/HU.W/WU.D/DU.Q} instruction con
	 XVSSRANI.BU.H:
	 XVSSRANI.HU.W:
	 XVSSRANI.WU.D:
	 XVSSRANI.DU.Q:


	1.2.2.12  [X]VSSRLRN.{B.H/H.W/W.D}, [X]VSSRARN.{B.
	[X]VSSRLRN.{BU.H/HU.W/WU.D}, [X]VSSRARN.{BU.H/HU.W
	The [X]VSSRLRN.{B.H/H.W/W.D} instruction performs 
	 VSSRLRN.B.H:
	 VSSRLRN.H.W:
	 VSSRLRN.W.D:
	 XVSSRLRN.B.H:
	 XVSSRLRN.H.W:
	 XVSSRLRN.W.D:

	The [X]VSSRARN.{B.H/H.W/W.D} instruction performs 
	 VSSRARN.B.H:
	 VSSRARN.H.W:
	 VSSRARN.W.D:
	 XVSSRARN.B.H:
	 XVSSRARN.H.W:
	 XVSSRARN.W.D:

	 The [X]VSSRLRN.{BU.H/HU.W/WU.D} instruction perfo
	 VSSRLRN.BU.H:
	 VSSRLRN.HU.W:
	 VSSRLRN.WU.D:
	 XVSSRLRN.BU.H:
	 XVSSRLRN.HU.W:
	 XVSSRLRN.WU.D:

	The [X]VSSRARN.{BU.H/HU.W/WU.D} instruction perfor
	 VSSRARN.BU.H:
	 VSSRARN.HU.W:
	 VSSRARN.WU.D:
	 XVSSRARN.BU.H:
	 XVSSRARN.HU.W:
	 XVSSRARN.WU.D:


	1.2.2.13  [X]VSSRLRNI.{B.H/H.W/W.D/D.Q}, [X]VSSRAR
	[X]VSSRLRNI.{BU.H/HU.W/WU.D/DU.Q}, [X]VSSRARNI.{BU
	The VSSRLRNI.{B.H/H.W/W.D/D.Q} instruction concate
	 VSSRLRNI.B.H:
	 VSSRLRNI.H.W:
	 VSSRLRNI.W.D:
	 VSSRLRNI.D.Q:

	The XVSSRLRNI.{B.H/H.W/W.D/D.Q} instruction concat
	 XVSSRLRNI.B.H:
	 XVSSRLRNI.H.W:
	 XVSSRLRNI.W.D:
	 XVSSRLRNI.D.Q:

	The VSSRARNI.{B.H/H.W/W.D/D.Q} instruction concate
	 VSSRARNI.B.H:
	 VSSRARNI.H.W:
	 VSSRARNI.W.D:
	 VSSRARNI.D.Q:

	The XVSSRARNI.{B.H/H.W/W.D/D.Q} instruction concat
	 XVSSRARNI.B.H:
	 XVSSRARNI.H.W:
	 XVSSRARNI.W.D:
	 XVSSRARNI.D.Q:

	 The VSSRLRNI.{BU.H/HU.W/WU.D/DU.Q} instruction co
	 VSSRLRNI.BU.H:
	 VSSRLRNI.HU.W:
	 VSSRLRNI.WU.D:
	 VSSRLRNI.DU.Q:

	The XVSSRLNI.{BU.H/HU.W/WU.D/DU.Q} instruction con
	 XVSSRLRNI.BU.H:
	 XVSSRLRNI.HU.W:
	 XVSSRLRNI.WU.D:
	 XVSSRLRNI.DU.Q:

	 The VSSRARNI.{BU.H/HU.W/WU.D/DU.Q} instruction co
	 VSSRARNI.BU.H:
	 VSSRARNI.HU.W:
	 VSSRARNI.WU.D:
	 VSSRARNI.DU.Q:

	The XVSSRARNI.{BU.H/HU.W/WU.D/DU.Q} instruction co
	 XVSSRARNI.BU.H:
	 XVSSRARNI.HU.W:
	 XVSSRARNI.WU.D:
	 XVSSRARNI.DU.Q:


	1.2.2.14  [X]VCLO.{B/H/W/D}, [X]VCLZ.{B/H/W/D}
	The [X]VCLO.{B/H/W/D} instruction counts the numbe
	VCLO.B:
	 VCLO.H:
	 VCLO.W:
	 VCLO.D:
	 XVCLO.B:
	 XVCLO.H:
	 XVCLO.W:
	 XVCLO.D:

	The [X]VCLZ.{B/H/W/D} counts the number of consecu
	 VCLZ.B:
	 VCLZ.H:
	 VCLZ.W:
	 VCLZ.D:
	 XVCLZ.B:
	 XVCLZ.H:
	 XVCLZ.W:
	 XVCLZ.D:


	1.2.2.15  [X]VPCNT.{B/H/W/D}
	The [X] The VPCNT.{B/H/W/D} instruction counts the
	 VPCNT.B:
	 VPCNT.H:
	 VPCNT.W:
	VPCNT.D:
	 XVPCNT.B:
	 XVPCNT.H:
	 XVPCNT.W:
	 XVPCNT.D:


	1.2.2.16  [X]VBITCLR[I].{B/H/W/D}, [X]VBITSET[I].{
	The [X]VBITCLR.{B/H/W/D} instruction clears a spec
	 VBITCLR.B:
	 VBITCLR.H:
	 VBITCLR.W:
	 VBITCLR.D:
	 XVBITCLR.B:
	 XVBITCLR.H:
	 XVBITCLR.W:
	 XVBITCLR.D:

	The [X]VBITCLRI.{B/H/W/D} clears the specified bit
	 VBITCLRI.B:
	 VBITCLRI.H:
	 VBITCLRI.W:
	 VBITCLRI.D:
	 XVBITCLRI.B:
	 XVBITCLRI.H:
	 XVBITCLRI.W:
	 XVBITCLRI.D:

	The [X]VBITSET.{B/H/W/D} instruction sets a specif
	 VBITSET.B:
	 VBITSET.H:
	 VBITSET.W:
	 VBITSET.D:
	 XVBITSET.B:
	 XVBITSET.H:
	XVBITSET.W:
	 XVBITSET.D:

	The [X]VBITSETI.{B/H/W/D} instruction sets a speci
	 VBITSETI.B:
	 VBITSETI.H:
	 VBITSETI.W:
	 VBITSETI.D:
	 XVBITSETI.B:
	 XVBITSETI.H:
	 XVBITSETI.W:
	 XVBITSETI.D:

	The [X]VBITREV.{B/H/W/D} instruction inverts a spe
	 VBITREV.B:
	 VBITREV.H:
	 VBITREV.W:
	 VBITREV.D:
	 XVBITREV.B:
	 XVBITREV.H:
	 XVBITREV.W:
	 XVBITREV.D:

	The [X]VBITREVI.{B/H/W/D} instruction inverts a sp
	 VBITREVI.B:
	 VBITREVI.H:
	 VBITREVI.W:
	 VBITREVI.D:
	 XVBITREVI.B:
	 XVBITREVI.H:
	 XVBITREVI.W:
	 XVBITREVI.D:



	1.2.3 Vector String Processing Instructions
	1.2.3.1  [X]VFRSTP[I].{B/H}
	The [X]VFRSTP.{B/H} instruction iterates through e
	 VFRSTP.B:
	 VFRSTP.H:
	 XVFRSTP.B:
	 XVFRSTP.H:

	The [X]VFRSTPI.{B/H} instruction iterates through 
	 VFRSTPI.B:
	 VFRSTPI.H:
	 XVFRSTPI.B:
	 XVFRSTPI.H:



	1.2.4 Vector Floating-Point Operations Instructions
	1.2.4.1  [X]VF{ADD/SUB/MUL/DIV}.{S/D}
	The [X]VFADD.{S/D} instruction adds the correspond
	 VFADD.S:
	 VFADD.D:
	 XVFADD.S:
	 XVFADD.D:

	The [X]VFSUB.{S/D} instruction subtracts the corre
	 VFSUB.S:
	 VFSUB.D:
	 XVFSUB.S:
	 XVFSUB.D:

	The [X]VFMUL.{S/D} instruction multiplies each sin
	 VFMUL.S:
	 VFMUL.D:
	 XVFMUL.S:
	 XVFMUL.D:

	The [X]VFDIV.{S/D} instruction divides each single
	 VFDIV.S:
	 VFDIV.D:
	 XVFDIV.S:
	XVFDIV.D:


	1.2.4.2  [X]VF{MADD/MSUB/NMADD/NMSUB}.{S/D}
	The [X]VFMADD.{S/D} instruction multiplies each si
	 VFMADD.S:
	 VFMADD.D:
	 XVFMADD.S:
	 XVFMADD.D:

	The [X]VFMSUB.{S/D} instruction multiplies each si
	 VFMSUB.S:
	 VFMSUB.D:
	 XVFMSUB.S:
	 XVFMSUB.D:

	The [X]VFNMADD.{S/D} instruction multiplies each s
	 VFNMADD.S:
	 VFNMADD.D:
	 XVFNMADD.S:
	 XVFNMADD.D:

	The [X]VFNMSUB.{S/D} instruction multiplies each s
	 VFNMSUB.S:
	 VFNMSUB.D:
	 XVFNMSUB.S:
	 XVFNMSUB.D:


	1.2.4.3  [X]VF{MAX/MIN}.{S/D}
	The [X]VFMAX.{S/D} instruction compares the single
	 VFMAX.S:
	 VFMAX.D:
	 XVFMAX.S:
	 XVFMAX.D:

	The [X]VFMIN.{S/D} instruction compares the single
	 VFMIN.S:
	 VFMIN.D:
	 XVFMIN.S:
	XVFMIN.D:


	1.2.4.4  [X]VF{MAXA/MINA}.{S/D}
	The [X]VFMAXA.{S/D} instruction performs an absolu
	 VFMAXA.S:
	 VFMAXA.D:
	XVFMAXA.S:
	 XVFMAXA.D:

	The [X]VFMINA.{S/D} instruction performs an absolu
	 VFMINA.S:
	 VFMINA.D:
	 XVFMINA.S:
	 XVFMINA.D:


	1.2.4.5  [X]VFLOGB.{S/D}
	The [X]VFLOGB.{S/D} instruction computes the base-
	 VFLOGB.S:
	 VFLOGB.D:
	 XVFLOGB.S:
	 XVFLOGB.D:


	1.2.4.6  [X]VFCLASS.{S/D}
	The [X]VFCLASS.{S/D} instruction performs type che
	 The element verification process follows the clas
	 VFCLASS.S:
	 VFCLASS.D:
	 XVFCLASS.S:
	XVFCLASS.D:


	1.2.4.7  [X]VF{SQRT/RECIP/RSQRT}.{S/D}
	The [X]VFSQRT.{S/D} instruction performs a square 
	 VFSQRT.S:
	 VFSQRT.D:
	 XVFSQRT.S:
	 XVFSQRT.D:

	The [X]VFRECIP.{S/D} instruction computes the reci
	 VFRECIP.S:
	 VFRECIP.D:
	 XVFRECIP.S:
	 XVFRECIP.D:

	The [X]VFRSQRT.{S/D} instruction performs square r
	 VFRSQRT.S:
	 VFRSQRT.D:
	 XVFRSQRT.S:
	 XVFRSQRT.D:


	1.2.4.8  [X]VF{RECIPE/RSQRTE}.{S/D}
	 LoongArch V1.1 Instructions
	The [X]VFRECIPE.{S/D} instruction calculates the s
	 When the input value is 2N, the output value is 2
	VFRECIPE.S:
	 VFRECIPE.D:
	 XVFRECIPE.S:
	 XVFRECIPE.D:

	The [X]VFRSQRTE.{S/D} instruction takes each singl
	 When the input value is 22N, the output value is 
	 VFRSQRTE.S:
	 VFRSQRTE.D:
	XVFRSQRTE.S:
	 XVFRSQRTE.D:




	1.2.5 Vector Floating-Point Conversion Instructions
	1.2.5.1  [X]VFCVT{L/H}.{S.H/D.S}, [X]VFCVT.{H.S/S.
	The [X]VFCVTL.{S.H/D.S} instruction converts each 
	 VFCVTL.S.H:
	VFCVTL.D.S:
	 XVFCVTL.S.H:
	 XVFCVTL.D.S:

	The [X]VFCVTH.{S.H/D.S} instruction converts each 
	 VFCVTH.S.H:
	 VFCVTH.D.S:
	 XVFCVTH.S.H:
	 XVFCVTH.D.S:

	The [X]VFCVT.{H.S/S.D} instruction converts each s
	 VFCVT.H.S:
	 VFCVT.S.D:
	 XVFCVT.H.S:
	 XVFCVT.S.D:


	1.2.5.2  [X]VFRINT[{RNE/RZ/RP/RM}].{S/D}
	The [X]VFRINTRNE.{S/D} instruction converts each s
	 VFRINTRNE.S:
	 VFRINTRNE.D:
	 XVFRINTRNE.S:
	 XVFRINTRNE.D:

	The [X]VFRINTRZ.{S/D} instruction converts each si
	 VFRINTRZ.S:
	 VFRINTRZ.D:
	 XVFRINTRZ.S:
	 XVFRINTRZ.D:

	The [X]VFRINTRP.{S/D} instruction converts each si
	 VFRINTRP.S:
	 VFRINTRP.D:
	 XVFRINTRP.S:
	 XVFRINTRP.D:

	The [X]VFRINTRM.{S/D} instruction converts each si
	 VFRINTRM.S:
	 VFRINTRM.D:
	 XVFRINTRM.S:
	 XVFRINTRM.D:

	The [X]VFRINT.{S/D} instruction converts each sing
	 VFRINT.S:
	 VFRINT.D:
	 XVFRINT.S:
	 XVFRINT.D:


	1.2.5.3 [X]VFTINT[{RNE/RZ/RP/RM}].{W.S/L.D}, [X]VF
	[X]VFTINT[{RNE/RZ/RP/RM}].W.D, [X]VFTINT[{RNE/RZ/R
	The [X]VFTINTRNE.{W.S/ L.D} instruction converts e
	 VFTINTRNE.W.S:
	 VFTINTRNE.L.D:
	 XVFTINTRNE.W.S:
	 XVFTINTRNE.L.D:

	The [X]VFTINTRZ.{W.S/L.D} instruction converts eac
	 VFTINTRZ.W.S:
	 VFTINTRZ.L.D:
	 XVFTINTRZ.W.S:
	 XVFTINTRZ.L.D:

	The [X]VFTINTRP.{W.S/L.D} instruction converts eac
	 VFTINTRP.W.S:
	 VFTINTRP.L.D:
	 XVFTINTRP.W.S:
	 XVFTINTRP.L.D:

	The [X]VFTINTRM.{W.S/L.D} instruction converts eac
	 VFTINTRM.W.S:
	 VFTINTRM.L.D:
	 XVFTINTRM.W.S:
	 XVFTINTRM.L.D:

	The [X]VFTINT.{W.S/L.D} instruction converts each 
	 VFTINT.W.S:
	 VFTINT.L.D:
	 XVFTINT.W.S:
	 XVFTINT.L.D:

	The [X]VFTINTRZ.{WU.S/LU.D} instruction converts e
	 VFTINTRZ.WU.S:
	 VFTINTRZ.LU.D:
	 XVFTINTRZ.WU.S:
	 XVFTINTRZ.LU.D:

	The [X]VFTINT.{WU.S/LU.D} instruction converts eac
	 VFTINT.WU.S:
	 VFTINT.LU.D:
	 XVFTINT.WU.S:
	 XVFTINT.LU.D:

	The [X]VFTINTRNE.W.D instruction converts each dou
	 VFTINTRNE.W.D:
	 XVFTINTRNE.W.D:

	The [X]VFTINTRZ.W.D instruction converts each doub
	 VFTINTRZ.W.D:
	 XVFTINTRZ.W.D:

	 The [X]VFTINTRP.W.D instruction converts each dou
	 VFTINTRP.W.D:
	 XVFTINTRP.W.D:

	The [X]VFTINTRM.W.D instruction converts each doub
	 VFTINTRM.W.D:
	 XVFTINTRM.W.D:

	The [X]VFTINT.W.D instruction converts each double
	 VFTINT.W.D:
	 XVFTINT.W.D:

	The [X]VFTINTRNEL.L.S instruction converts each si
	 VFTINTRNEL.L.S:
	 XVFTINTRNEL.L.S:

	The [X]VFTINTRNEH.L.S instruction converts each si
	 VFTINTRNEH.L.S:
	 XVFTINTRNEH.L.S:

	The [X]VFTINTRZL.L.S instruction converts each sin
	 VFTINTRZL.L.S:
	 XVFTINTRZL.L.S:

	The [X]VFTINTRZH.L.S instruction converts each sin
	 VFTINTRZH.L.S:
	 XVFTINTRZH.L.S:

	The [X]VFTINTRPL.L.S instruction converts each sin
	 VFTINTRPL.L.S:
	 XVFTINTRPL.L.S:

	The [X]VFTINTRPH.L.S instruction converts each sin
	 VFTINTRPH.L.S:
	 XVFTINTRPH.L.S:

	The [X]VFTINTRML.L.S instruction converts each sin
	 VFTINTRML.L.S:
	 XVFTINTRML.L.S:

	The [X]VFTINTRMH.L.S instruction converts each sin
	 VFTINTRMH.L.S:
	 XVFTINTRMH.L.S:

	The [X]VFTINTL.L.S instruction converts each singl
	 VFTINTL.L.S:
	 XVFTINTL.L.S:

	The [X]VFTINTH.L.S instruction converts each singl
	 VFTINTH.L.S:
	 XVFTINTH.L.S:


	1.2.5.4  [X]VFFINT.{S.W/D.L}[U], [X]VFFINT.S.L, [X
	 The [X]VFFINT.{S.W/D.L} instruction converts the 
	 VFFINT.S.W:
	 VFFINT.D.L:
	 XVFFINT.S.W:
	 XVFFINT.D.L:

	The [X]VFFINT.{S.W/D.L}U instruction converts each
	 VFFINT.S.WU:
	 VFFINT.D.LU:
	 XVFFINT.S.WU:
	 XVFFINT.D.LU:

	The [X]VFFINT.S.L instruction converts each signed
	 VFFINT.S.L:
	 XVFFINT.S.L:

	 The [X]VFFINTL.D.W instruction converts each sign
	 VFFINTL.D.W:
	 XVFFINTL.D.W:

	The [X]VFFINTH.D.W instruction converts each signe
	 VFFINTH.D.W:
	 XVFFINTH.D.W:



	1.2.6 Vector Integer Comparison, Floating-Point Compari
	1.2.6.1  [X]VSEQ[I].{B/H/W/D}
	The [X]VSEQ.{B/H/W/D} instruction compares the int
	 VSEQ.B:
	VSEQ.H:
	VSEQ.W:
	VSEQ.D:
	XVSEQ.B:
	XVSEQ.H:
	XVSEQ.W:
	XVSEQ.D:

	The [X]VSEQI.{B/H/W/D} instruction compares the in
	 VSEQI.B:
	VSEQI.H:
	VSEQI.W:
	VSEQI.D:
	 XVSEQI.B:
	XVSEQI.H:
	XVSEQI.W:
	XVSEQI.D:


	1.2.6.2  [X]VSLE[I].{B/H/W/D}[U]
	The [X]VSLE.{B/H/W/D} instruction compares the int
	 VSLE.B:
	 VSLE.H:
	 VSLE.W:
	 VSLE.D:
	 XVSLE.B:
	 XVSLE.H:
	 XVSLE.W:
	 XVSLE.D:

	The [X]VSLEI.{B/H/W/D} instruction compares the in
	 VSLEI.B:
	 VSLEI.H:
	 VSLEI.W:
	 VSLEI.D:
	 XVSLEI.B:
	 XVSLEI.H:
	 XVSLEI.W:
	 XVSLEI.D:

	The [X]VSLE.{B/H/W/D}U instruction compares the in
	 VSLE.BU:
	 VSLE.HU:
	 VSLE.WU:
	 VSLE.DU:
	 XVSLE.BU:
	 XVSLE.HU:
	 XVSLE.WU:
	 XVSLE.DU:

	The [X]VSLEI.{B/H/W/D}U instruction compares the i
	 VSLEI.BU:
	 VSLEI.HU:
	 VSLEI.WU:
	 VSLEI.DU:
	 XVSLEI.BU:
	 XVSLEI.HU:
	 XVSLEI.WU:
	 XVSLEI.DU:


	1.2.6.3  [X]VSLT[I].{B/H/W/D}[U]
	The [X]VSLT.{B/H/W/D} instruction compares the int
	 VSLT.B:
	VSLT.H:
	 VSLT.W:
	 VSLT.D:
	 XVSLT.B:
	 XVSLT.H:
	 XVSLT.W:
	 XVSLT.D:

	The [X]VSLTI.{B/H/W/D} instruction compares the in
	 VSLTI.B:
	 VSLTI.H:
	 VSLTI.W:
	 VSLTI.D:
	 XVSLTI.B:
	 XVSLTI.H:
	 XVSLTI.W:
	 XVSLTI.D:

	The [X]VSLT.{B/H/W/D}U instruction compares the in
	 VSLT.BU:
	 VSLT.HU:
	VSLT.WU:
	 VSLT.DU:
	XVSLT.BU:
	 XVSLT.HU:
	XVSLT.WU:
	 XVSLT.DU:

	The [X]VSLTI.{B/H/W/D}U instruction compares the i
	 VSLTI.BU:
	 VSLTI.HU:
	 VSLTI.WU:
	 VSLTI.DU:
	 XVSLTI.BU:
	 XVSLTI.HU:
	 XVSLTI.WU:
	 XVSLTI.DU:


	1.2.6.4  [X]VFCMP.cond.{S/D}
	The [X]VFCMP.cond.The {S/D} instruction performs f
	 This instruction supports 22 types of floating-po
	Note: UN indicates cannot be compared, EQ indicate
	 VFCMP.cond.S:
	 VFCMP.cond.D:
	 XVFCMP.cond.S:
	 XVFCMP.cond.D:


	1.2.6.5  [X]VBITSEL.V
	The [X]VBITSEL.V instruction performs bitwise sele
	 VBITSEL.V:
	 XVBITSEL.V:


	1.2.6.6  [X]VBITSELI.B
	The [X]VBITSELI.B instruction performs bitwise sel
	 VBITSELI.B:
	 XVBITSELI.B:


	1.2.6.7  [X]VSET{EQZ/NEZ}.V, [X]VSETANYEQZ.{B/H/W/
	The [X]VSETEQZ.V instruction checks whether the va
	 VSETEQZ.V:
	 XVSETEQZ.V:

	The [X]VSETNEZ.V checks whether the value in the v
	 VSETNEZ.V:
	 XVSETNEZ.V:

	The [X]VSETANYEQZ.{B/H/W/D} instruction checks whe
	 VSETANYEQZ.B:
	 VSETANYEQZ.H:
	 VSETANYEQZ.W:
	 VSETANYEQZ.D:
	 XVSETANYEQZ.B:
	 XVSETANYEQZ.H:
	 XVSETANYEQZ.W:
	 XVSETANYEQZ.D:

	The [X]VSETALLNEZ.{B/H/W/D} instruction checks whe
	 VSETALLNEZ.B:
	 VSETALLNEZ.H:
	 VSETALLNEZ.W:
	 VSETALLNEZ.D:
	 XVSETALLNEZ.B:
	 XVSETALLNEZ.H:
	 XVSETALLNEZ.W:
	 XVSETALLNEZ.D:



	1.2.7 Vector Shuffle and Mix Instructions
	1.2.7.1  VINSGR2VR.{B/H/W/D}, XVINSGR2VR.{W/D},
	VPICKVE2GR.{B/H/W/D}[U], XVPICKVE2GR.{W/D}[U]
	The VINSGR2VR.{B/H/W/D} instruction writes the low
	 VINSGR2VR.B:
	VINSGR2VR.H:
	VINSGR2VR.W:
	VINSGR2VR.D:

	The XVINSGR2VR.{W/D} instruction writes the lowest
	 XVINSGR2VR.W:
	 XVINSGR2VR.D:

	The VPICKVE2GR.{B/H/W/D} instruction writes the si
	 VPICKVE2GR.B:
	 VPICKVE2GR.B:
	 VPICKVE2GR.W:
	 VPICKVE2GR.D:

	The VPICKVE2GR.{B/H/W/D}U instruction writes the u
	 VPICKVE2GR.BU:
	 VPICKVE2GR.HU:
	 VPICKVE2GR.WU:
	 VPICKVE2GR.DU:

	The XVPICKVE2GR.{W/D} instruction writes the signe
	 XVPICKVE2GR.W:
	 XVPICKVE2GR.D:

	 The XVPICKVE2GR.{W/D}U The instruction writes the
	 XVPICKVE2GR.WU:
	 XVPICKVE2GR.DU:


	1.2.7.2  [X]VREPLGR2VR.{B/H/W/D}
	The [X]VREPLGR2VR.{B/H/W/D} instruction copies the
	 VREPLGR2VR.B:
	 VREPLGR2VR.H:
	 VREPLGR2VR.W:
	 VREPLGR2VR.D:
	XVREPLGR2VR.B:
	 XVREPLGR2VR.H:
	 XVREPLGR2VR.W:
	 XVREPLGR2VR.D:


	1.2.7.3  [X]VREPLVE.{B/H/W/D}, VREPLVEI.{B/H/W/D},
	The [X]VREPLVE.{B/H/W/D} instruction copies a spec
	 VREPLVE.B:
	 VREPLVE.H:
	 VREPLVE.W:
	 VREPLVE.D:
	 XVREPLVE.B:
	 XVREPLVE.H:
	 XVREPLVE.W:
	 XVREPLVE.D:

	The VREPLVEI.{B/H/W/D} instruction copies a specif
	 VREPLVEI.B:
	 VREPLVEI.H:
	 VREPLVEI.W:
	 VREPLVEI.D:

	The XVREPL128VEI.{B/H/W/D} instruction copies the 
	 XVREPL128VEI.B:
	 XVREPL128VEI.H:
	 XVREPL128VEI.W:
	 XVREPL128VEI.D:


	1.2.7.4  XVREPLVE0.{B/H/W/D/Q}
	The XVREPLVE0.{B/H/W/D/Q} instruction copies the l
	 XVREPLVE0.B:
	 XVREPLVE0.H:
	 XVREPLVE0.W:
	 XVREPLVE0.D:
	 XVREPLVE0.Q:


	1.2.7.5  XVINSVE0.{W/D}
	The XVINSVE0.{W/D} instruction writes the 0th word
	 XVINSVE0.W:
	 XVINSVE0.D:


	1.2.7.6  XVPICKVE.{W/D}
	The XVPICKVE.{W/D} instruction writes the index of
	 XVPICKVE.W:
	 XVPICKVE.D:


	1.2.7.7  [X]VBSLL.V, [X]VBSRL.V
	The [X]VBSLL.V instruction shifts the data in vect
	 VBSLL.V:
	 XVBSLL.V:

	The [X]VBSRL.V instruction shifts the data in vect
	 VBSRL.V:
	 XVBSRL.V:


	1.2.7.8  [X]VPACK{EV/OD}.{B/H/W/D}
	The [X]VPACKEV.{B/H/W/D} instruction packs the byt
	 VPACKEV.B:
	 VPACKEV.H:
	 VPACKEV.W:
	 VPACKEV.D:
	 XVPACKEV.B:
	 XVPACKEV.H:
	 XVPACKEV.W:
	 XVPACKEV.D:

	The [X]VPACKOD.{B/H/W/D} instruction packs the byt
	 VPACKOD.B:
	 VPACKOD.H:
	 VPACKOD.W:
	 VPACKOD.D:
	 XVPACKOD.B:
	 XVPACKOD.H:
	 XVPACKOD.W:
	 XVPACKOD.D:


	1.2.7.9  [X]VPICK{EV/OD}.{B/H/W/D}
	 The [X]VPICKEV.{B/H/W/D} instruction writes the b
	 VPICKEV.B:
	 VPICKEV.H:
	 VPICKEV.W:
	 VPICKEV.D:
	 XVPICKEV.B:
	 XVPICKEV.H:
	 XVPICKEV.W:
	 XVPICKEV.D:

	The [X]VPICKOD.{B/H/W/D} instruction writes the by
	 VPICKOD.B:
	 VPICKOD.H:
	 VPICKOD.W:
	 VPICKOD.D:
	 XVPICKOD.B:
	 XVPICKOD.H:
	 XVPICKOD.W:
	 XVPICKOD.D:


	1.2.7.10  [X]VILV{L/H}.{B/H/W/D}
	The [X]VILVL.{B/H/W/D} writes each byte/half-word/
	 VILVL.B:
	 VILVL.H:
	 VILVL.W:
	 VILVL.D:
	 XVILVL.B:
	 XVILVL.H:
	 XVILVL.W:
	XVILVL.D:

	The [X]VILVH.{B/H/W/D} writes each byte/half-word/
	 VILVH.B:
	 VILVH.H:
	 VILVH.W:
	 VILVH.D:
	 XVILVH.B:
	 XVILVH.H:
	 XVILVH.W:
	 XVILVH.D:


	1.2.7.11  [X]VSHUF.B
	The [X]VSHUF.B instruction concatenates every 128 
	 VSHUF.B:
	 XVSHUF.B:


	1.2.7.12  [X]VSHUF.{H/W/D}
	The [X]VSHUF.{H/W/D} instruction concatenates ever
	 VSHUF.H:
	VSHUF.W:
	 VSHUF.D:
	 XVSHUF.H:
	 XVSHUF.W:
	 XVSHUF.D:


	1.2.7.13  XVPERM.W
	The XVPERM.W instruction uses the value of the low
	 XVPERM.W:


	1.2.7.14  [X]VSHUF4I.{B/H/W/D}
	The [X]VSHUF4I.{B/H/W} instruction shuffles each g
	 VSHUF4I.B:
	 VSHUF4I.H:
	 VSHUF4I.W:
	 XVSHUF4I.B:
	 XVSHUF4I.H:
	 XVSHUF4I.W:

	The [X]VSHUF4I.D instruction selects two of four d
	 VSHUF4I.D:
	 XVSHUF4I.D:


	1.2.7.15  VPREMI.W, XVPREMI.W, XVPERMI.D, XVPERMI.
	The [X]VPERMI.W instruction uses the values of ui8
	 VPERMI.W:
	 XVPERMI.W:
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	 The above memory access instructions will not tri
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