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bmm_fp8 + reduce_scatter 5 all_gather + bmm_fp8 A&, E#A SymmetricMemory
RAENREEE (fused_scaled_matmul_reduce_scatter_impl %) ,

2. FlashInfer FP8 #iHi#&1E: 7 viim/utils/flashinfer.py $ 373
flashinfer_scaled_fp8 mm_out &%k, =Mt out-place IRARH FP8 %EfEFI%, HERS op
. ZRFGAA flashinfer.omm_fp8 B ATMLLEH out KE,

3. BEX op JEMt: T collective_fusion.py H3E3E direct_register_custom_op JE/
fused_flashinfer scaled_matmul _reduce_scatter & fake iRA, fake MRAXIR [EIiE Y
FARB = K E LA X IR R R FR ST

4. Blackwell B3| 3F4TERDL: 158K viim/compilation/passes/fusion/sequence_parallelism.py
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FlashInferFP8ScaledMMLinearKernel # workaround; ¥E tests/compile/conftest.py &



™0 is_device_capability_family B9 mock 5Z3,; FE e2e conftest ¥ attention F3#A
FlashInfer BHAEEE A EMRLE LRI,

R

« vlilm/compilation/passes/fusion/collective_fusion.py (3R #wmiFHAt; 2£5| source; KR
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is_device_capability_family) : 40 is_device_capability_family B8 mock 523, X4
BMIR P AL Blackwell F&
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test-coverage) : B Blackwell L2 FlashinferFP8ScaledMMLinearKernel £
workaround, XBAiZ PR BEX#FRLE,

X8G5  flashinfer_scaled_mm_out, fused_flashinfer_scaled_matmul_reduce_scatter f
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FlashInfer BMMFP8ReduceScatterPattern.get_inputs,
FlashInferAllGatherBMMFP8Pattern.get_inputs, flashinfer_scaled_fp&8_mm_out

RERED R B

vlim/compilation/passes/fusion/collective_fusion.py

BOEE XM, #3E FlashIinfer FP8 89 ReduceScatter 5 AllGather BEER, E
AsyncTPPass £/ VlimFusionPatternMatcherPass, Mt B E X op.

# vllm/compilation/passes/fusion/collective_fusion.py
# (FE: BT~ _flashinfer_scaled_mm_out &EE 5 fused_flashinfer_scaled_matmul_reduce_
scatter)

def flashinfer_scaled_mm_out(
A: torch.Tensor,
B: torch.Tensor,

*



scale_a: torch.Tensor,
scale_b: torch.Tensor,
out: torch.Tensor,
bias: torch.Tensor | None = None,
scale_result: torch.Tensor | None = None,
out_dtype: torch.dtype | None = None,
use_fast_accum: bool = False,

) -> None:
# 23R T NB BRI

from vlim.utils.flashinfer import flashinfer_scaled_fp8_mm_out

# FlashInfer &R Y HIA X ¥ bias. result scaling #1 fast_accum
assert bias is None, "FlashInfer symm_mem adapter does not support bias"

assert scale_result is None, "... does not support result scaling”

assert not use_fast_accum, "... does not support use_fast_accum"
assert A.ndim == 2 and B.ndim == 2 and out.ndim ==

# {X & #F per-tensor scalar scale

assert scale_a.numel() == 1 and scale_b.numel() == 1, \

"FlashInfer symm_mem adapter only supports tensor-wise FP8 scales"

flashinfer_scaled_fp8_mm_out(
A, B, scale_a, scale_b,
out=out,
out_dtype=out_dtype or out.dtype,

def fused_flashinfer_scaled_matmul_reduce_scatter(
A: torch.Tensor,
B: torch.Tensor,
A_scale: torch.Tensor,
B_scale: torch.Tensor,
reduce_op: str,
orig_scatter_dim: int,
scatter_dim_after_maybe_reshape: int,
group_name: str,
output_shape: list[int],
out_dtype: torch.dtype | None = None,
) -> torch.Tensor:
# YR EZFF scatter_dim=0
assert orig_scatter_dim == 0 and scatter_dim_after_maybe_reshape ==
world_size = ¢10d._resolve_process_group(group_name).size()
assert A.ndim == 2 and B.ndim ==
assert A.is_contiguous()
assert A_scale.numel() == 1 and B_scale.numel() ==
assert A.shape[0] % world_size ==

kwargs = {
"scale_b": B_scale,



"bias": None,
"scale_result": None,
"out_dtype": out_dtype,
"use_fast_accum": False,

}

# Z£F64 PyTorch SymmetricMemory 8938 F ft-&52 3,

return torch.distributed._symmetric_memory. fused_scaled_matmul_reduce_scatter_impl(
mm_out_op=_flashinfer_scaled_mm_out,
A=A, B=B, A_scale=A_scale, kwargs=kwargs,
out_dtype=out_dtype, reduce_op=reduce_op,
orig_scatter_dim=orig_scatter_dim,
scatter_dim_after_maybe_reshape=scatter_dim_after_maybe_reshape,
group_name=group_name,
output_shape=output_shape,

)

vlim/utils/flashinfer.py
138 flashinfer_scaled_fp8_mm_out &%k, M out-place FP8 fE[ERS%, RS op A,

# vlim/utils/flashinfer.py
# (BB flashinfer_scaled_fp8_mm_out &i¥k)

def flashinfer_scaled_fp8_mm_out(
a: torch.Tensor,
b: torch.Tensor,
scale_a: torch.Tensor,
scale_b: torch.Tensor,
out: torch.Tensor,
out_dtype: torch.dtype | None = None,
) -> torch.Tensor:
assert a.ndim == 2 and b.ndim == 2 and out.ndim == 2

assert a.shape[1] == b.shape[0]
assert out.shape == (a.shape[0], b.shape[1])
assert scale_a.numel() == 1 and scale_b.numel() == 1

assert a.dtype == torch.float8_e4m3fn and b.dtype == torch.float8_e4m3fn
assert out.device.type == "cuda"
assert a.is_contiguous()

from flashinfer import bmm_fp8 as bmm_fp&_

# unsqueeze A batch=1 @A FlashInfer 8 bmm_fp8
bmm_fp8_(

a.unsqueeze(0),

b.unsqueeze(0), # Flashinfer AR ERIFEERR

scale_a,

scale_b,

out_dtype or out.dtype,

out.unsqueeze(0),

"auto",



)

return out

it A A

Review P EZ T EIE:

 XHFFLEW: FEERMLIZET 25 flashinfer_collective_fusion.py, 18
ProExpertProg IANAFRAE, MEHAMA collective_fusion.py, m&EEH,

« View-like /4032 1EEFEIKET view/reshape/squeeze S3#4E, ProExpertProg #& 4
RARR Inductor ¥t B IBAENTEA reshape, RELEHER P LIE reshape BRI,

- BIEANH]: fEETE sequence_parallelism.py #RMNT £/ NEHIDIFME, ProExpertProg 2
E A BA B compile_ranges_endpoints &7 sp_min_token_num #L#|, #HEEFIE,

« Group Name fB#T: fEEHRMT _resolve_symm_mem_group_name Z3EBIE %K,
ProExpertProg ZiX BEEE R FEA self.tp.device_group.group_name &1,

c BEX op AMME: EE¥KBZENX op B parallel_state.py, ProExpertProg ER#%5)
3| collective_fusion.py.

PO S NARR, BARETHEE,

. BEIFHEIESE flashinfer_collective_fusion.py (design): &3 %] collective_fusion.py
. M ERAR S ST

. View-like #B/EAIEH R (design): BKREZRF|%, RIRE reshape X%,

* Min_token BMEN& (design): BMRERIDBME, T2MKH compile_ranges Hlil.,

« Group name fENTEIL (design): BFR3EBYREL, E#5| A device_group.group_name,
« BEX op EMHMLE (design): #5413 collective_fusion.py.

K5 &
o QS

1. MEEEVIAREE : BhEIEIEE Hopper (smd0) ERZZE%S benchmark, ®TEEE SMs iR
EZEAZEHN batch MEEET &,
2. Scale Bi&: YRISZIMIX X ¥ per-tensor scalar scale, &# 3k FlashInfer %3
per-token B block scale, BMIE&%K, T RER,
3. SymmetricMemory K% : Bh-&IRIER# torch.distributed._symmetric_memory, %t
RAGAET LI B, FTREEAR F3RE B Imsdn I TAT AKRE X
4. Blackwell BM{EfRSE: SP_MIN_PER_GPU_SIZE_MB=32 " L h S MAE batch T
%%, EFERAK. - ¥W: BF®W: #H Flashinfer FP8 B2 torch.compile
(VLLM_COMPILE #=) # B200 AF, WHFHEAL 2.8%, TTFT BELHA 5-10%
(fk#E PR 9 benchmark ##E) . H100 AP LEER R, EREEE K, FELTRE
Zio
ARG FEAANEEX op EME| viim.ops &2, EAZFHEER, AsyncTPPass

A VlimFusionPatternMatcherPass, 5| A VlimPatternReplacement %3, EFRkTE
BLZRAEER,



HIPARS . EEIPTIMER BN A B E X op, HEAE SymmetricMemory API B4FF & 3 =] 1=
EEF,

- REARIE: HFE GPU Z2#M&# (Blackwell) |, #7 op R BEFTH scale £& (X
per-tensor) , SymmetricMemory 13 3525 API, /N batch 3ZE T RERML , MR B EFR
#4em (REZ Hopper 3% 33)

RTINS
« PR #27893 [Bug]: AsyncTP pass has poor perf on B200: & PR B fEARZRZ issue FIR
£ FlashInfer FP8 GEMM gb-& k& S BB BE =] L,



