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# vllm/models/deepseek_v4/attention.py
# EMEH forward: J& metadata-independent B GEMM frn RMSNorm #2Fi%| eager break Z4h

def forward(
self,
positions: torch.Tensor,
hidden_states: torch.Tensor,
llama_4_scaling: torch.Tensor | None = None,
) -> torch.Tensor:
# Pre-allocate attention output with FlashMLA-padded head count.
# The op writes into "o_padded™; we slice to n_local_heads after.
num_tokens = hidden_states.shape[0]
o_padded = torch.empty(
(num_tokens, self.padded_heads, self.head_dim),
dtype=hidden_states.dtype,
device=hidden_states.device,

# Metadata-independent input GEMMs + RMSNorm stay in the captured
# graph; the metadata-dependent rest (g up-proj + kv-insert, indexer,
# compressor, MLA attention) runs in the eager break.
ar_kv, kv_score, indexer_kv_score, indexer_weights = (
self.attn_gemm_parallel_execute(hidden_states)
)
ar, kv = gr_kv.split([self.g_lora_rank, self.head_dim], dim=-1)
gr, kv = fused_g_kv_rmsnorm(
ar,
kv,
self.qg_norm.weight.data,
self.kv_norm.weight.data,
self.eps,

# attention_impl is wrapped with @eager_break_during_capture: this is
# where the breakable cudagraph capture breaks (the attention op runs
# eagerly between captured graph segments).
self.attention_impl(

hidden_states,

ar,

kv,



kv_score,
indexer_kv_score,
indexer_weights,
positions,
o_padded,

)

o = o_padded[:, : self.n_local_heads, :]

# Inverse-RoPE + wo_a + wo_b output projection (platform-specific).
return self._o_proj(o, positions)

# attention_impl AL XA FKRBEITTEFNSEK, FBRIFHIT GEMM F2 RMSNorm

@eager_break_during_capture
def attention_impl(
self,
hidden_states: torch.Tensor,
gr: torch.Tensor,
kv: torch.Tensor,
kv_score: torch.Tensor,
indexer_kv_score: torch.Tensor,
indexer_weights: torch.Tensor,
positions: torch.Tensor,
out: torch.Tensor, # [num_tokens, padded_heads, head_dim], written in place
) -> None:
forward_context = get_forward_context()
attn_metadata = forward_context.attn_metadata
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