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HATHRE
. —AJiE: (BE MiniMax-M3 ROCm fused MXFP8 block scale T35, #MNEYIMR

- WESE: ESKEIR, EAAET Issue #53668 WEM AR EEET ROCm BARER
TR Triton CPU interpreter %8S T EM TR, LHER/NEINSHIBARNNE, FHit
BIZIEEUB T PR #53110 REHZMNE -ANEI, PR AMEKEHR/INEK reviewer [RIBFIA
, 2 TFJR bug IR WHEBBERER, NEFEmMS, TERELEE fused
kernel By scale BB EHEMEE AH£E reference, MIRAR EHLE RS X,

THRES B

Issue #53668 151 PR #53110 RfEE T3EHA ROCm MXFP8 Triton quantizer,
MiniMax-M3 # fused SwiGLU-OAI + MXFP8 kernel MR EHIBARN] : sb =
floor(log2(amax)) + 127 £1BE/ block T AEBREE| [1, 2), MIEHK E4M3 AREE S
K 448, EMNLRWERHITIBARNK scale EHMAEL 8 35, /JIME (0 2**-10) EH&EAEHEE
block Bt E1L3] 0.0, i reference BEfRE 0.25, BEEMMHAN GEMM Z [BHHIERE .
ZE1Z AT mxfp8_native_moe.py B9 ROCm native MXFP8 MoE 5231, BT E(LEEEmME
LI)=18

TR

1. f&1IE kernel 8 block scale Ax: FE vlim/models/minimax_m3/amd/ops/swiglu_oai.py
B _swiglu_oai_quant_kernel :#3% FP8_MAX. TINY #A tl.constexpr 53k, scale it
EdIBM floor(log2(amax)) + 127 284 ceil(log2(amax / FP8_MAX)) + 127, H
FP8_MAX BX MXFP8_VALUE_DTYPE (E4M3) MIAFREAIE 448, TINY EX float32 &
/NERERF T2 block BJE.

2. R EFAB A swiglu_oai_quantize_mxfp8 TE kernel launch Bfi@ st
torch.finfo(MXFP8_VALUE_DTYPE).max 5 torch.finfo(torch.float32).tiny i+ & 3HfEA
XWANEE, RIE fused kernel 53 =F reference (_mxfp8_e4m3_quantize_torch /
_triton) FERAZERRNEE,

3. FEEYIMER: tests/kernels/test_minimax_m3_amd_ops.py ¥&hn
test_swiglu_oai_quantize_mxfp8_uses_e4m3_range_for_scale, 3% alpha=0. beta=0
FEHCEIEITFET up, RIFA MX block RRE 1.0 &ZAES 2**-10 /JME. =/ block
£%&, WiE fused kernel 5 torch reference B scale. B EREREEE, RANEBEEZR
block By TINY %K E&4ZR,



4 ABITERA MR TR test_mxfp8_quant_triton_matches_torch BIEFM [
floor(log2(amax)) + 127 &%) EIEA [E4M3-aware scale calculation) , #MHEREE
5 L PRSIARFF— K

5. B35 Cl: EEAMEN ruff 5§ compileall; CI B reviewer fit % Buildkite
#86303/#86316, HAE]F R pre-commit A ELBGEERT, HKAH reviewer #UE
&N

REEF:

« vlim/models/minimax_m3/amd/ops/swiglu_oai.py (13t BEF; 25| source; FER
core-logic; &5 _swiglu_oai_quant_kernel, swiglu_oai_quantize_mxfp8) : #Z &£ X
. fused SwiGLU-OAI + MXFP8 &1t kernel B E8MO block scale ARMIBHY
floor(log2(amax)) + 127 Bk A5 £= MXFP8 reference —H ceil(log2(amax /
FP8_MAX)) + 127, FH ¥ FPE_MAX. TINY FEA tl.constexpr & &,

. tests/kernels/test_minimax_m3_amd_ops.py ({&3k EHMER; HKF test; %A
test-coverage; 5 test swiglu_oai_quantize_mxfp8_uses_e4m3_range_for_scale) :
FrIEEYAMR test_swiglu_oai_quantize_mxfp8_uses_e4m3_range_for_scale, E#EXTEL
fused kernel 5 torch reference t scale AnEMVLEER, BEZBESER block 5%

block B X7

XS _swiglu_oai_quant_kernel, swiglu_oai_quantize_mxfp8,
test_swiglu_oai_quantize_mxfp8_uses_e4m3_range_for_scale

KELRAD B

vliim/models/minimax_m3/amd/ops/swiglu_oai.py

oME 8 X fused SwiGLU-OAI + MXFP8 &1t kernel By ESMO block scale ANMIEH
floor(log2(amax)) + 127 BR A5 ZF MXFPS8 reference —EH ceil(log2(amax /
FP8_MAX)) + 127, HF#3 FP8_MAX. TINY B tl.constexpr & &,

# MiniMax-M3 B fused SwiGLU-OAI + MXFP8 &1t kernel,
# 88 5 8 E8MO block scale MIBH] floor(log2(amax)) + 127 #eRkS5H£=F
# MXFPS8 reference —3Ky E4M3 BEIAS, R /|INBOE(EM block B&AME T i

def _swiglu_oai_quant_kernel(
aqg_ptr,
asc_ptr,
gate_up_ptr,
alpha,
beta,
limit,
HAS_LIMIT: tl.constexpr,
BLOCK_M: tl.constexpr,
FP8_MAX: tl.constexpr, # E4M3 AR&A(E (448.0)
TINY: tl.constexpr, # float32 H&/NEAEK, = block &

""SwiGLU-OAI (split #r)&) Eh& per-32-block MXFP8 (E4M3 + ESMO) Efb, "
pid = tl.program_id(0)



offs = pid * 32 + tl.arange(0, 32)

# 8 program A [BLOCK_M, 32] 89 gate 5 up, HE SwiGLU ¥CE
gate = tl.load(gate_up_ptr + pid * 64 + offs)
up = tl.load(gate_up_ptr + pid * 64 + 32 + offs)
if HAS_LIMIT:
gate = tl.minimum(gate, limit)
up = tl.minimum(tl.maximum(up, -limit), limit)
act = gate * tl.sigmoid(alpha * gate) * (up + beta) # [BLOCK_M, 32] fp32

# IBAS floor(log2(amax)) + 127 L& AEBRER] [1, 2), fxt E4M3 Kik

# ARSEEREK 448, IMESEIBEES] 0; FRIX FPE_MAX IR ceil 53|8Y

# scale TREBEEN E4M3 BHEE, = block 8 TINY BEHE clamp 2| 0,

amax = tl.maximum(tl.max(tl.abs(act), axis=1), TINY) # [BLOCK_M]

sb = tl.minimum(tl.maximum(tl.ceil(tl.log2(amax / FP8_MAX)) + 127.0, 0.0), 254.0)
descale = tl.exp2(sb - 127.0)

aq = (act / descale[:, None]).to(ag_ptr.dtype.element_ty)

# 1% [BLOCK_M, 32] EEEMHERES ESBMO 51K
tl.store(
ag_ptr + pid * BLOCK_M * 32 + tl.arange(0, BLOCK_M)[:, None] * 32 + offs[None, :],
aag,
)
tl.store(asc_ptr + pid * BLOCK_M + tl.arange(0, BLOCK_M),
sb.to(asc_ptr.dtype.element_ty))

#ORARAE: BES mxfp8_utils B reference RIJR, RiE fused kernel 5
# _mxfp8_e4m3_quantize_torch / _triton T A RE—K,
_swiglu_oai_quant_kernel[grid](

)

aq, asc, gate_up, alpha, beta,

0.0 if limit is None else float(limit),

HAS_LIMIT=limit is not None,

BLOCK_M=block_m,
FP8_MAX=float(torch.finfo(MXFP8_VALUE_DTYPE).max),
TINY=float(torch.finfo(torch.float32).tiny),
num_warps=4,

tests/kernels/test_minimax_m3_amd_ops.py

FrIEEAMR, test_swiglu_oai_quantize_mxfp8_uses_e4m3_range_for_scale, EIEXTLL
fused kernel 5 torch reference B scale foBLER, BEBESER block 54£% block H
MEEAR,

@torch.inference_mode()

def test_swiglu_oai_quantize_mxfp8_uses_e4m3_range_for_scale():

# EIHE|KRE Issue #53668: RIFAS MX block &R AME 1.0 FiK 2**-10
# 8/ ME (BARKREETEA 0.0) , F=A block 2FI4E TINY K.
m, inter = 3, 96

gate = torch.full((m, inter), 2.0, device=DEVICE, dtype=torch.float16)



up = torch.full((m, inter), 2**-10, device=DEVICE, dtype=torch.float16)
upl:, :64:32] = 1.0 # block 0/1 BRARKIE

upl:, 64:] = 0.0 # block 2 &

gate_up = torch.cat((gate, up), dim=-1)

# alpha=0 1& sigmoid(alpha * gate)=0.5, E&& beta=0 R¥CEIEET up,

# AL TTEES mxfp8_e4m3_quantize_torch By &S LE,

got_qg, got_s = swiglu_oai_quantize_mxfp8(gate_up, alpha=0.0, beta=0.0, limit=None)
ref_q, ref_s = _mxfp8_e4m3_quantize_torch(up, is_sf_swizzled_layout=False)

# scale 5SEM(EH UM E HLE reference B2 —3K, FAVFEMRE
assert torch.equal(got_s, ref_s)
assert torch.equal(got_g, ref_q)
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¥ fused BUEEMHK scale HH, EMARNEFIRMAT EREAMEN scale KE,
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4. MgERM: ceil/log2/divide [REEN 32 ;& block itE—&, X GEMM FE4 &
B, - B AP ##A MiniMax-M3 £ ROCm (gfx942/gfxd50) E native
MXFP8 MoE BZBIBEEMRE, BE/NKEETRFRNMERERL, A%AM: K
X 2 X, 28 4T, O, EBE. schema HEEBZL, FAYMEMERITE, H
FM')“J A fused kernel 5H1F MXFP8 reference H—EMERASL T MR T4, ﬁ%ﬂy’&

RE—AH NBORBRAR L, WEL ROCm BEMLAREFATEEN, - N
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« PR #53110 [Bugfix][ROCm] Fix generic ROCm MXFP8 quantizer block scale: 4~ PR &
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