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# SPDX-License-Identifier: Apache-2.0
# AMX Attention backend for CPU diffusion models

import torch

from sglang.multimodal_gen.runtime.layers.attention.backends.attention_backend import (
AttentionBackend,
AttentionImpl,
AttentionMetadata,

)

from sglang.multimodal_gen.runtime.platforms import AttentionBackendEnum

from sglang.multimodal_gen.runtime.utils.logging_utils import init_logger



logger = init_logger(__name_ )
# 58 AMX 408 flash attention KR K
flash_attn_varlen_func = torch.ops.sgl_kernel.flash_attn_varlen_func

class AMXAttentionBackend(AttentionBackend):
""AMX attention backend, X ZIF4EFE LA
accept_output_buffer: bool = True

@staticmethod

def get_supported_head_sizes() -> list[int]:
# AMX fniE ZFRSKRNFIR, FKA 32
return [32, 64, 96, 128, 160, 192, 224, 256]

@staticmethod
def get_enum() -> AttentionBackendEnum:
return AttentionBackendEnum. AMX_ATTN

@staticmethod
def get_impl_cls() -> type["AMXATTNImpl"]:
return AMXATTNImpl

class AMXATTNImpl(AttentionImpl):
""AMX attention SZH, AH flash_attn_varlen_func""

def _init_ (
self,
num_heads: int,
head_size: int,
causadl: bool,
softmax_scale: float,
num_kv_heads: int | None = None,
prefix: str ="',
**extra_impl_args,
) -> None:
self.causal = causal
self.softmax_scale = softmax_scale

def forward(
self,
query: torch.Tensor,
key: torch.Tensor,
value: torch.Tensor,
attn_metadata: AttentionMetadata,
) -> torch.Tensor:
# BRI ATZIRA (1, seq_len, num_heads, head_size)
max_seglen_qg = query.shape[1]
max_seglen_k = key.shape[1]



# A AMX ALK ZK flash attention
return flash_attn_varlen_func(
query|[0],
key[0],
value[0],
torch.tensor([0, max_seqglen_g]).to(torch.int),
torch.tensor([0, max_seqglen_k]).to(torch.int),
max_seglen_q,
max_sedglen_k,
self.causal,
self.softmax_scale,
).unsqueeze(0)

python/sglang/multimodal_gen/runtime/layers/linear.py

B, #E UnquantizedLinearMethod #1350 AMX RREFT &4 AMX & MiHE L X,
# AR P AMX hnsR ey ¥

from sglang.srt.layers.amx_utils import _amx_process_weight_after_loading
from sglang.srt.utils import (

cpu_has_amx_support,

is_cpu,

use_intel_amx_backend,

_is_cpu_amx_available = cpu_has_amx_support()
_is_cpu = is_cpul)

class UnquantizedLinearMethod(LinearMethodBase):
" RACENET R, BHEAMXES"

def create_weights(self, layer, input_size_per_partition, output_partition_sizes, input_size,
output_size, params_dtype, **extra_weight_attrs):
weight = Parameter(
torch.empty(sum(output_partition_sizes), input_size_per_partition, dtype=params_dtype)

s

requires_grad=False,
)
set_weight_attrs(weight, {"input_dim": 1, "output_dim": 0})
layer.register_parameter("weight", weight)
set_weight_attrs(weight, extra_weight_attrs)

def process_weights_after_loading(self, layer: torch.nn.Module) -> None:
# R CPU X3 AMX, NIFARE#HIT VNNI HERITE
if _is_cpu and _is_cpu_amx_available:
_amx_process_weight_after_loading(layer, ["weight"])

def apply(self, layer, x, bias=None):
#WRBHA AMX E38, #H weight_packed_linear
if use_intel_amx_backend(layer):



x_shapes = x.shape
if len(x_shapes) ==
x = x.view(-1, x.shape[-1])
output = torch.ops.sgl_kernel.weight_packed_linear(
x.to(layer.weight.dtype),
layer.weight,
bias,
True, # is_vnni #rit, REARECITE
)
if len(x_shapes) == 3:
output = output.view(x_shapes[0], x_shapes[1], -1)
return output
# TNERAREXRMER
output = (
F.linear(x, layer.weight, bias)
if IS_AMP_SUPPORTED or bias is None
else F.linear(x, layer.weight, bias.to(x.dtype))

)

return output

python/sglang/multimodal_gen/runtime/platforms/cpu.py
BERFaiFEE, Y CPU XiF AMX IR E AMXAttentionBackend,

# CPU FE&F attention EipikiFiZE
from sglang.srt.utils import cpu_has_amx_support, is_cpu

_is_cpu_amx_available = cpu_has_amx_support()
_is_cpu = is_cpul)

class CpuPlatform(Platform):
# ... Hibhk ...

@classmethod
def get_attn_backend_cls_str(
cls,
selected_backend: AttentionBackendEnum | None,
head_size: int,
dtype: torch.dtype,
) -> str:
# MR %1FIE SDPA/AMX B, & HELEHFE %R
if selected_backend not in (
None,
AttentionBackendEnum.TORCH_SDPA,
AttentionBackendEnum . AMX_ATTN,

logger.warning(
"%s is not supported on CPU; falling back to auto selection SDPA or AMX_ATTN",
selected_backend,



# CPU B & AMX BHE&EA AMX JE3m

if _is_cpu and _is_cpu_amx_available:
logger.info("Using AMX Attention backend for CPU.")
return "sglang.multimodal_gen.runtime.layers.attention.backends.amx_attn.
AMXAttentionBackend"

logger.info("Using Torch SDPA backend for CPU.")

return "sglang.multimodal_gen.runtime.layers.attention.backends.sdpa.SDPABackend"
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1. MREEEK (mingfeima) : Tadd test case when sm_scale is None and a given
value. some cases dre not guarded in the test cases.] 7E& jianan-gu B3%E KRN
Ro

2. BB EEWEA (mickgian) : Twe have an existing
quant_method.process_weights_after_loading call in L321-L330, please avoid
duplicating it] EEARINRRIEREE PR #30717,

3. CIMREEKER (mickgian 7 issue iF8H) : Tthis breaks CI, reverting in #307161
%&MiZ PR E&ESIAN Cl &K, mAWER,

« Add sm_scale test cases (testing): jianan-gu: sure, have added.

« Avoid duplicate process_weights_after_loading in fsdp_load.py (correctness):
jlanan-gu: Thanks for pointing that, have submitted changes to avoid such
duplicating https://github.com/sgl-project/sglang/pull/30717
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« PR #20816 AMX optimizations for LLM models: 3% PR ZIt, PR By S fnkal, XA
AMX AL LLM 3™ & 3| diffusion,

« PR #30716 [Diffusion] Revert CPU AMX optimizations: BRI PR, EA CI ¥HEF,

« PR #30717 Fix duplicate process_weights_after_loading in fsdp_load: & & itk PR &
fsdp_load.py HEERELIE R, 2 PR WELEE,



