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# python/sglang/srt/layers/attention/vision.py
# VisionAMXAttention class & backend registration

import torch
import torch.nn as nn



from sglang.srt.utils import cpu_has_amx_support, is_cpu

_is_cpu = is_cpul)
_is_cpu_amx_available = cpu_has_amx_support()

# If running on CPU with AMX, use sgl-kernel's flash attention
if _is_cpu and _is_cpu_amx_available:
flash_attn_varlen_func = torch.ops.sgl_kernel.flash_attn_varlen_func

class VisionAMXAttention(nn.Module):
"""CPU AMX-based attention backend for vision transformers.

Only available on Intel CPUs with AMX support (e.g., Sapphire Rapids).
Delegates to “sgl-kernel™'s “flash_attn_varlen_func™ for efficient
variable-length multi-head attention computation.

def __init_ (self, **kwargs):
# Guard: prevent instantiation on non-CPU/AMX hardware
if not _is_cpu or not _is_cpu_amx_available:
raise Exception(
"VisionAMXAttention is only available for cpu with amx support"

)
super().__init_ ()

def forward(
self,
g: torch.Tensor,
k: torch.Tensor,
v: torch.Tensor,
cu_seqglens: torch.Tensor | SingletonCache | None,
bsz: int,
seq_len: int,
**kwargs,
) -> torch.Tensor:
# Resolve cu_seglens (cumulative sequence lengths)
if cu_seqglens is None:
cu_seqglens = _get_cu_seqglens_for_shape(bsz, seq_len, device=qg.device)
elif isinstance(cu_seglens, SingletonCache):
if cu_seqglens.empty():
cu_seqglens.set_data(
_get_cu_seglens_for_shape(bsz, seq_len, device=q.device)

)

cu_seqglens = cu_seqlens.get_data()

cu_seqlens = cu_seglens.to(dtype=torch.int32).to(qg.device)
seqg_lens = cu_seglens[1:] - cu_seqglens[:-1]
max_seqglen = seq_lens.max().item()



# Dispatch to the sgl-kernel CPU AMX flash attention op
output = flash_attn_varlen_func(
a,
K,
v,
cu_seglens_qg=cu_seglens,
cu_seqglens_k=cu_seqglens,
max_seglen_g=max_seqlen,
max_seglen_k=max_seglen,
causal=False,
)

return output

# Register the new backend in the dispatch map
QKV_BACKEND_IMPL = {

# ... other backends ...

"amx_attn": VisionAMXAttention, # NEW: CPU AMX backend

# In _determine_attention_backend:
# elif _is_cpu and _is_cpu_amx_available:
# backend = "amx_attn"
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# python/sglang/srt/models/qwen3_omni_moe.py
# TP padding compensation and Linear layer replacement

from sglang.srt.distributed import get_tensor_model_parallel_world_size
from sglang.srt.layers.linear import ReplicatedLinear
from sglang.srt.utils import is_cpu

_is_cpu = is_cpul)

def get_head_dim_and_projection_size(
embed_dim: int,
num_heads: int,
original_num_heads: Optional[int] = None,
) -> Tuple[Optionall[int], int]:
if (not _is_cpu) or original_num_heads is None:
return None, embed_dim

# On CPU, TP may pad num_heads (e.g. for tp=3/6). In that case we keep the
# original per-head width (from original_num_heads) and recompute projection_size



# with padded num_heads, so attention tensor shapes stay TP-friendly while
# preserving checkpoint semantics.

head_dim = embed_dim // original_num_heads

projection_size = num_heads * head_dim

return head_dim, projection_size

# Inside Qwen30mniMoeAudioEncoderlLayer.__init__
head_dim, projection_size = get_head_dim_and_projection_size(
embed_dim=embed_dim,
num_heads=config.encoder_attention_heads,
original_num_heads=getattr(config, "original_encoder_attention_heads", None),
)
self.self_attn = VisionAttention(
embed_dim=embed_dim,
num_heads=config.encoder_attention_heads,
head_dim=head_dim,
projection_size=projection_size,
use_qgkv_parallel=True,
proj_bias=True,
flatten_batch=True,
)

# For FFN layers, use ReplicatedLinear if dim cannot be evenly split across TP

tp_size = get_tensor_model_parallel_world_size()

use_replicated = config.encoder_ffn_dim % tp_size |= 0

fc1_cls = ReplicatedLinear if use_replicated else ColumnParallelLinear

self.fc1 = fc1_cls(embed_dim, config.encoder_ffn_dim, quant_config=quant_config, bias=True)
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