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JRSCEESE: http://prhub.com.cn/viim-project/vlim/pull/46117

PHATHRE
« —4)3E: AMD £ MXFP8 GEMM HRBERN tile 3#%3F5 MoE swizzle
« WEDME: EEEIR, BT BN RAR tile 3£3F (occupancy-driven,

K-divisibility) faR&EBER swizzle FMhAL Triton Wk, _select_cfg BYRITTER T E AT
HERFo kernel,

ThRES EAL

PR FRXFEH : "Numerically-equivalent Triton-kernel optimizations for the native MXFP8
path of MiniMax-M3 on AMD MI355X", HBIFRAEE tile RBETEKEN TP 2 A IR,
FEERRIWIREER tile selector £1 MoE swizzle £ GEMM KX,

SRR

1. Dense linear GEMM tile selector (rocm_native.py): #3E _select_cfg(M, N, K) &%k,
RIE token FL M. HIHEE N, AEE K 3h1853%4%F BLOCK_M, BLOCK_N, BLOCK K,
num_warps, num_stages, decode MMk (M<é64) HEHAFE N 5 K tile; ¥/ M BFE N
PLEF tile; A M BHRIE G AR K R/NEIF 128x128 R EM tile, FTA BLOCK K #fk
ER Ko

2. MoE grouped GEMM swizzle (mxfp8 native_moe.py): 12K
_mxfp8_grouped_gemm_kernel, Y§—% program ID BRETER N — A8 A :
GROUP_SIZE_M x grid_n B3k, #ER—LFTRXANELERFFLZF A 1741 B 5| tile, B>
L2 Eij, #¥E _select_cfg 4i—BE GROUP_SIZE_M. BLOCK_K. num_warps %,

3. Launcher E#: _grouped_gemm_mxfp8 I _select cfg IRERECE, HfEi%
GROUP_SIZE_M AW #%; MA&ERTET sorted_token_ids.shape[0] (EM) #afk swizzle
— M,

4. MIRELE (test_minimax_m3_amd_ops.py): #F3E ref grouped_gemm i PyTorch &%
& $fn test_mxfp8_grouped_gemm_native MRA B, EFERIE _grouped_gemm_mxfp8
ERMPRAAERN T RRELEHANME (tol 5e-2) ,

5. B BREIE preshuffle ETfn R b ZHRAEENER), #in K BRMESF T,

R

« vlim/model_executor/kernels/linear/mxfp8/rocm_native.py (13 WAZE: 2 F| source;
KA core-logic; &5 _select_cfg) : & dense linear GEMM it BARRBEERN



_select_cfg B#®EZE tile KB, & prefill / decode FEHIRFAR XEE,

« vllm/model_executor/layers/fused_moe/experts/mxfp8_native_moe.py (kR €& ; £
%l source; EH core-logic; 5 _select_cfg, mxfp8 _grouped_gemm_kernel) : MoE
GEMM WAL : #in GROUP_SIZE_M swizzle B> A =i, B& _select_cfg i—
tile 3%64%, 1=F grouped MoE PE&E,

. tests/kernels/test_minimax_m3_amd_ops.py (13 MiX; 25| test; A test-coverage
: 5 _ref_grouped_gemm, test_mxfp8_grouped_gemm_native) : F3ExT
_grouped_gemm_mxfp8 BIE MR, BT PyTorch SEHRMKALEH Triton kernel
BAEEH,

KBS _select_cfg, _mxfp8_grouped_gemm_kernel, _ref grouped_gemm,
test_mxfp8_grouped_gemm_native

RPERAD B

vlim/model_executor/kernels/linear/mxfp8/rocm_native.py

%% dense linear GEMM 4t RAFIRBIERN  select cfg BIEE tile 5KBE, & prefill /
decode HFHIRA B X,

# vlim/model_executor/kernels/linear/mxfp8/rocm_native.py

def _select_cfg(M, N, K):
R#E M (token %K), N (B2 E), K (R4 E) EFRE tile BLE,
BLOCK_K &M% K, N unmasked K-loop B4,
# —— FRIEME M <= 64) ——
#/ANM BWE / SRAXMA, WIFE BLOCK_N (16) + A BLOCK_K 3#AIKE
if M <= 64:
if K% 1024 == 0: # K=2048, 6144 -> &1EHN 16x16x1024
return 16, 16, 1024, 2, 2
if K% 512 == 0:
return 16, 16, 512, 2, 3
if K% 256 == 0: # K=768 (shared_down) -> 16x32x256
return 16, 32, 256, 4, 3
return 16, 32, 128, 4, 3

# - FEIMER (64 < M <= 256) B N BF —
# 54 TP=8 Bt fused-gkv As#h N=1536, HLFEHE tile B3| M BK
if (M <= 256 and N <= 1280) or (M <= 128 and N <= 1536):
if K% 1024 == 0:
return 16, 16, 1024, 2, 2
if K% 512 == 0:
return 16, 16, 512, 2, 3
if K% 256 == 0:
return 16, 16, 256, 2, 3
return 16, 16, 128, 2, 3



#-— KM/ KN MWE —-
# {EH occupancy iE: grid (M/256)*(N/128) REZZT XA tall tile
occ = triton.cdiv(M, 256) * triton.cdiv(N, 128)

if K<=1024: # 58 K ( tb#n shared_down By K=384/768)

if M <= 256:

if K% 256 == 0:

return 64, 64, 256, 8, 2

return 64, 64, 128, 8, 2
# K prefill f/H 128x128x256 (triton 3.6 B9 256x128x256 ¥ 3.7 EFIREHH)
if M >= 4096 and K >= 1024 and K % 256 == 0 and occ >= 256:

return 128, 128, 256, 8§, 3
return 128, 128, 128, 8, 3

# K> 1024 (F#M prefill) : 56 BLOCK_K=256, EN| fallback 2| 128
if K% 256 == 0:
if M >= 4096 and occ >= 256:
return 128, 128, 256, 8, 3
return 64, 128, 256, 8, 3
return 64, 128, 128, &, 3

vliim/model_executor/layers/fused_moe/experts/mxfp8_native_moe.py

MoE GEMM W#MAL: #hn GROUP_SIZE_M swizzle B> A Eik, & select cfg &—
tile ¥%£3%, =F grouped MoE M&E,

# vllm/model_executor/layers/fused_moe/experts/mxfp8_native_moe.py

def _select_cfg(M, N, K, block_m):
""MoE % FI# tile ¥e#%: BLOCK K fh%% 256 (%B K) , GROUP_SIZE_M=4 523 XCD & 4FH

swizzle,
BLOCK_K = 256 if K% 256 == 0 else 128
return {

"BLOCK_N": 128,

"BLOCK_K": BLOCK K,

"GROUP_SIZE_M": 4, # BoHK/N, 4R program & => BHEE ZKE
"num_warps": 8,

"num_stages": 2,

@triton.jit
def _mxfp8_grouped_gemm_kernel(...):
pid = tl.program_id(0)
# M EM (sorted_token_ids.shape[0]) ITTEMA&EE, mmIEZ/TH num_post
num_pid_m = tl.cdiv(EM, BLOCK_M)
num_pid_n = tl.cdiv(N, BLOCK_N)
if GROUP_SIZE_ M == 1:
pid_m = pid % num_pid_m
pid_n = pid // num_pid_m
else:



# AB44H: GROUP_SIZE_M x num_pid_n A program ¥ —/N4E
num_pid_in_group = GROUP_SIZE_M * num_pid_n
group_id = pid // num_pid_in_group
first_pid_m = group_id * GROUP_SIZE_M
group_size_m = min(num_pid_m - first_pid_m, GROUP_SIZE_M)
pid_m = first_pid_m + ((pid % num_pid_in_group) % group_size_m)
pid_n = (pid % num_pid_in_group) // group_size_m

# 2. ITEZBERE, B AT/ B 3| tile EARNFEES

tests/kernels/test_minimax_m3_amd_ops.py

FrXT _grouped_gemm_mxfp8 BIEEEMIR, E 4 PyTorch 2 MARMALERT Triton
kernel ¥X{EIF 4,

# tests/kernels/test_minimax_m3_amd_ops.py

def ref grouped_gemm(a_deq, w_deq, topk_ids, a_div, num_valid, mul_weight=None):

"ah PyTorch £ JEAAEK token ff an @ wlexpert]. T, TEJURE, "
eids = topk_ids.reshape(-1)
n = w_deq.shapel1]
out = torch.empty(num_valid, n, dtype=torch.float32, device=a_deq.device)
for tid in range(num_valid):

e = int(eids[tid].item())

out[tid] = a_deqltid // a_div].float() @ w_deqle].float().T

if mul_weight is not None:

out[tid] *= float(mul_weight[tid].item())

return out

@requires_gfx950
@pytest.mark.parametrize("T,N,K,E,top_k", [(8, 256, 128, 8, 2), (5, 512, 256, 16, 4)])
@pytest.mark.parametrize("weighted", [False, True])
@torch.inference_model()
def test_mxfp8_grouped_gemm_native(T, N, K, E, top_k, weighted):
""ISIE _grouped_gemm_mxfp8 HiiHEMIRE < 5e-2
weighted=False %t g1 (a_div=top_k) , weighted=True *5 g2 (per-token X&)
from vlim.model_executor.layers.fused_moe.experts.mxfp8_native_moe import _grouped_
gemm_mxfp8
from vlim.model_executor.layers.fused_moe.moe_align_block_size import moe_align_block_
size

torch.manual_seed(0)

block_m = 64

a_div = 1 if weighted else top_k

m_routed = T * top_k

a_rows = m_routed if weighted else T

a_bf16 = torch.randn(a_rows, K, device=DEVICE, dtype=torch.bfloat16) * 0.5
w_bf16 = torch.randn(E, N, K, device=DEVICE, dtype=torch.bfloat16) * 0.1

# B1 A MXFP8, fit kernel £/

a_fp8, a_scale = _mxfp8_e4m3_quantize_torch(a_bf16, is_sf_swizzled_layout=False)



w_fp8, w_scale = _mxfp8_e4m3_quantize_torch(w_bf16, is_sf_swizzled_layout=False)

logits = torch.randn(T, E, device=DEVICE, dtype=torch.float32)
topk_weights, topk_ids = logits.softmax(dim=-1).topk(top_k, dim=-1)
mul = topk_weights.reshape(-1) if weighted else None

sorted_ids, expert_ids, num_post = moe_align_block_size(topk_ids, block_m, E, None)
got = _grouped_gemm_mxfp8&(
a_fp8, a_scale, w_fp8, w_scale,
sorted_ids, expert_ids, num_post,
m_routed, top_k, block_m, torch.bfloat16,
a_div=a_div, mul_weight_by=mul)
# 2% REMEH torch matmul
a_deq = dequant_mxfp8_to_bf16(a_fp&, a_scale)
w_deq = dequant_mxfp8_to_bf16(w_fp8, w_scale)
ref = ref grouped_gemm(a_deq, w_deq, topk_ids, a_div, m_routed, mul)
assert got.shape == (m_routed, N)
assert _relerr(got, ref) < 5e-2

it A A

KITERE: Hongxiayang & IR K preshuffle BIZ BN RNARE, 1EEBRIZEN,

_select_cfg HH) K BRRMAEEW depthfirst-app[bot] XI3RJE, TTREF| % OOB ER, %

EREEIRANEFE, MIRIETR: fxmarty-amd ZIXA grouped_gemm_ mxfp8 FindE

Triton Z£MRK, EESLZIMT ref grouped_gemm #8 parametrized test, XA [a]=:

Hongxiayang 34 tl.store $FE . RE k_iters TEELLMREN, (FEERXETE

- Preshuffle IR 12K (design): BT preshuffle A% R,

« K B EER%E (OOB NF&) (correctness): XD XIEMT K%256==0 5F1, &N
fallback 3] BLOCK_K=128,

« #ANIE Triton MR (testing): MR BRI, BERMRAAER, HUERIEEN,

« FREHRERANETE (style): REGRERIERAE, B diff 5,

R 5 B

« XF&: BLOCK K EFRRMAKBFoeE URIBEN K 1E (384/768/1024/2048/6144) , #
FERHFHE K BEREFEHTHE OOB, BERRE be-2, GSMBK HFELE, (XR¥"H AMD
gfxd50, HAFETRK,

« & AP AWM X AMD CDNA4 (MI355X) BfEH MiniMax-M3 R EshAERK, T
EHEZTE, BHERAEZE (decode &% 46%, prefill $aE 20-30%) ., HFARH:
ROCm HIFAZZ 2, REGE & TR TR,

« RFEFRE: K BRMEKBF %S , (X AMD gfx950 ks

R ERIKEE



« PR #47631 [Perf] Minimax M3 - Support cross-layer allreduce-norm fusion: [& A
MiniMax-M3 7 ROCm LE#ytEREMRAL, B R AR B kernel BhE,

« PR #47445 [BugFix] Fix ModelOpt quantization inference for fused siblings: RAEEHXE
MiniMax-M3 BB E, AXHERE (minimax_m3 R XH) .



