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Xsfvfwmaccqqq Extension: Matrix
Multiply Accumulate Instruction

The SiFive custom vector extension Xsfvfwmaccqqq introduces the Bfloat16 matrix multiply
accumulate instruction. The assembly mnemonic for this instruction is:

sf.vfwmacc.4x4x4 vd, vsl, vs2 # funct6=111100

Note

Similar to 1D vector fused-multiply-add instructions, and unlike most vector assembly
mnemonics, the vs1 operand is given first to match the layout of the corresponding mathe-
matical expression.

The sf.v prefix indicates that this is a SiFive custom vector instruction. The f indicates a float-
ing-point operation. The w stands for widening. The macc is for multiply-accumulate. The MxKxN
suffix indicates that vs1 represents an MxK matrix, vs2 represents KxN matrices, and vd repre-
sents MxN matrices—in this case, all 4x4.

The instruction is encoded similarly to other vector instructions, but within the custom-2 major
opcode, with funct3=1 (OPFVV), and with funct6 as specified above.

The instruction performs v1/16 matrix-multiply and accumulate operations:

vd[0][4][4] += vs1[0]1[4][4] * vs2[0][4][4]
vd[1][4][4] += vs1[0]1[4][4] * vs2[1][4][4]

vd[(V1/16)-1][4][4] += vs1[0][4]1[4] * vs2[(vl/16)-1][4][4]

Note that only the first tile in vs1 is used to multiply each tile of vs2 and accumulate into corre-
sponding tiles of vd.
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vs1 has EMUL=1, vs2 has EMUL=LMUL, and vd has EMUL=2*LMUL.
The instruction is reserved if v1 is not divisible by 16, or if SEW#16, or if masked.
vd must not overlap vsi.

Additional tiles are stored contiguously in the vector register group, and multiple tiles can be
operated on in parallel in a single matrix multiply instruction.

1.1 C Intrinsics

A full list of C intrinsics compatible with Xsfvfwmaccqqq are provided below:

vfloat32mf2_t _ riscv_sf_vfwmacc_4x4x4_f32mf2(vfloat32mf2_t vd, vbfloatiéml_t vsi,
vbfloatiémf4_t vs2, size_t vl)

vfloat32ml_t _ riscv_sf_vfwmacc_4x4x4_f32mi(vfloat32mli_t vd, vbfloatiéml_t vsi, vbfloatiémf2_t
vs2, size_t vl)

vfloat32m2_t _ riscv_sf_vfwmacc_4x4x4_f32m2(vfloat32m2_t vd, vbfloatiémi_t vsl, vbfloatiémil_t
vs2, size_t vl)

vfloat32m4_t _ riscv_sf_vfwmacc_4x4x4_f32m4(vfloat32m4_t vd, vbfloatiéml_t vsi, vbfloatiém2_t
vs2, size_t vl)

vfloat32m8_t _ riscv_sf_vfwmacc_4x4x4_f32m8(vfloat32m8_t vd, vbfloatiémi_t vsl, vbfloatiém4_t
vs2, size_t vl)

vfloat32mf2_t _ riscv_sf_vfwmacc_4x4x4(vfloat32mf2_t vd, vbfloatiémi_t vsl, vbfloatiemf4_t vs2,
size_t vl)

vfloat32mi_t _ riscv_sf_vfwmacc_4x4x4(vfloat32mi_t vd, vbfloatiéml_t vsl, vbfloatlémf2_t vs2,
size_t vl)

vfloat32m2_t _ riscv_sf_vfwmacc_4x4x4(vfloat32m2_t vd, vbfloatiéml_t vsi, vbfloatléml_t vs2,
size_t vl)

vfloat32m4_t _ riscv_sf_vfwmacc_4x4x4(vfloat32m4_t vd, vbfloatiéml_ t vsil, vbfloatlém2_t vs2,
size_t vl)

vfloat32m8_t _ riscv_sf_vfwmacc_4x4x4(vfloat32m8_t vd, vbfloatiéml_t vsi, vbfloatlém4_t vs2,
size_t vl)

vfloat32mf2_t _ riscv_sf_vfwmacc_4x4x4 f32mf2_tu(vfloat32mf2_t vd, vbfloatiémi_ t vsi,
vbfloatiémf4_t vs2, size_t vl)

vfloat32ml_t _ riscv_sf_vfwmacc_4x4x4_f32ml1_tu(vfloat32mli_t vd, vbfloatiéml_t vsi,
vbfloatiémf2_t vs2, size_t vl)

vfloat32m2_t _ riscv_sf_vfwmacc_4x4x4_f32m2_tu(vfloat32m2_t vd, vbfloati6ml_t vsi,
vbfloatiéml_t vs2, size_t vl)

vfloat32m4_t _ riscv_sf_vfwmacc_4x4x4_f32m4_tu(vfloat32m4_t vd, vbfloatiéml_t vsi,
vbfloati6m2_t vs2, size_t vl)

vfloat32m8_t _ riscv_sf_vfwmacc_4x4x4_f32m8_tu(vfloat32m8_t vd, vbfloati6ml_t vsi,
vbfloatiém4_t vs2, size_t vl)

vfloat32mf2_t _ riscv_sf_vfwmacc_4x4x4_f32mf2_tu(vfloat32mf2_t vd, vbfloatiéml_ t vsi,
vbfloatiémf4_t vs2, size_t vl)

vfloat32mi_t _ riscv_sf_vfwmacc_4x4x4_f32m1_tu(vfloat32mi_t vd, vbfloatiéml_t vsi,
vbfloatiémf2_t vs2, size_t vl)

vfloat32m2_t _ riscv_sf_vfwmacc_4x4x4_f32m2_tu(vfloat32m2_t vd, vbfloatiémil_t vsi,
vbfloatiéml_t vs2, size_ t vl)

vfloat32m4_t _ riscv_sf_vfwmacc_4x4x4_f32m4_tu(vfloat32m4_t vd, vbfloatiéml_t vsi,
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vbfloati6m2_t vs2, size_t vl)
vfloat32m8_t _ riscv_sf_vfwmacc_4x4x4_f32m8_tu(vfloat32m8_t vd, vbfloatiéml_t vsi,
vbfloati6m4_t vs2, size_t vl)
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