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vlim/compilation/passes/fusion/allreduce_rms_fusion.py

% fusion pass XA, 3 NVFP4 scale buffer flERE#R %k, 5K layout_code S&4FL
FFF MNNVL 35, H B HEHuasE s\ DUE B H00 A & 3,

# I ;K vLLM B9 NVFP4 scale buffer #LA FPS8, fit FlashInfer £/
# FlashInfer WERLL FP8 WA %38 scale, 1 vLLM B9 NVFP4 scale YL int32 T &5 4%
# 33 view.dtype SLILEHFE I reinterpret

def _view_nvfp4_scale_out_for_flashinfer(
scale_out: torch.Tensor,

) -> torch.Tensor:
""View vLLM's packed NVFP4 scale buffer as FP8 for FlashInfer."""
return torch.ops.aten.view.dtype(scale_out, FP8_DTYPE)

# R ¥ Flashinfer 3 89 NVFP4 scale #[E vLLM B int32 # =

def _view_flashinfer_nvfp4_scale_out_as_int32(
scale_out: torch.Tensor,

) -> torch.Tensor:
""View FlashInfer's NVFP4 scale buffer back as vLLM's int32 format."""
return torch.ops.aten.view.dtype(scale_out, torch.int32)

# RBB & replacement ¥ T B3 scale_out, 1 FlashInfer B8 IE#ALIE NVFP4 scale
# (ALF FP4 quant EiE&HERF )
def replacement(...):
output_scale_fp8 = _view_nvfp4_scale_out_for_flashinfer(output_scale) # % FP8
assert flashinfer_comm is not None, "FlashInfer must be enabled"
allreduce = auto_functionalized(
flashinfer_trtlim_fused_allreduce_norm,
allreduce_in=input,
residual=residual,
norm_out=result_rms,
quant_out=quant_result,



scale_out=output_scale_fp8, # &\ FP8 &

)

#RE(ENERE int32, RIFELITE dtype —K

return (
allreducel4],
allreduce[1],
_view_flashinfer_nvfp4_scale_out_as_int32(allreduce[5]), # ¥ E int32

)

vlim/distributed/device_communicators/flashinfer_all_reduce.py

EH quant workspace ¥3E0iZ4E, FHIEMS5EE workspace —E ) backend FEFF R
, XF mnnvl Bk,

def get_fi_ar_quant_workspace(
world_size: int,
rank: int,
max_token_num: int,
hidden_dim: int,
dtype: torch.dtype,
group: ProcessGroup,

Return the allreduce workspace for quant patterns, initializing if needed.

Backend is controlled by VLLM_FLASHINFER_ALLREDUCE_BACKEND env var, matching
non-quant fusion. With ~“auto™ " this prefers mnnvl and falls back to trtlim
only on single-node topologies where mnnvl multicast is unavailable.
global _fi_ar_qguant_workspace
if _fi_ar_quant_workspace is not None:
return _fi_ar_quant_workspace

# BEHT backend: 5IRFEZTE—K , T auto/mnnvl/trtiim
backend, allow_trtlim_fallback = _resolve_fi_ar_backend()

#EZRNEAGHE  tritllm AXF, RAZRNBEIR
if get_node_count() > 1 and backend == "trtlim":
raise ValueError(
"Flashinfer allreduce quantization fusion is not supported for "
|

"multi-node allreduce with 'trtlim' backend. Please use 'mnnv
"backend instead."

# 2 A E©& workspace (backend #[E )

if _fi_ar_workspace is not None and _fi_ar_workspace.backend == backend:
_fi_ar_quant_workspace = _fi_ar_workspace
return _fi_ar_quant_workspace



# £FEER - B trtllm workspace, B A fallback
if (_fi_ar_workspace is not None
and _fi_ar_workspace.backend == "trtlim"
and allow_trtlim_fallback
and backend != "trtlim"):
_fi_ar_quant_workspace = _fi_ar_workspace
return _fi_ar_qguant_workspace

# B2 H workspace ( 1AM H B backend)
_fi_ar_quant_workspace = _create_workspace(
backend, world_size, rank, max_token_num, hidden_dim, dtype, group

)
# EER : mnnvl RETABRZEIR trtlim
if _fi_ar_quant_workspace is None and allow_trtlim_fallback and backend != "trtlim":
logger.warning_once(...)
backend = "trtlim"
if _fi_ar_workspace is not None and _fi_ar_workspace.backend == backend:
_fi_ar_quant_workspace = _fi_ar_workspace
else:
_fi_ar_quant_workspace = _create_workspace(...)

return _fi_ar_quant_workspace
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