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vlim/v1/attention/backends/cpu_attn.py
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@staticmethod
def __init__(
self,
kv_cache_spec: AttentionSpec,
layer_names: list[str],
vlim_config: VIimConfig,
device: torch.device,
) -> None:
super().__init__(kv_cache_spec, layer_names, vlim_config, device)

self.kv_cache_spec = kv_cache_spec
self.vlim_config = vlim_config

parallel_config = vlim_config.parallel_config
self.num_kv_heads = vlim_config.model_config.get_num_kv_heads(parallel_config)
self.num_heads = vlim_config.model_config.get_num_attention_heads(
parallel_config
)
self.head_dim = kv_cache_spec.head_size
self.dtype = vlim_config.model_config.dtype
self.window_size = getattr(kv_cache_spec, "sliding_window", -1)
if self.window_size is None:
self.window_size = -1
self.block_size = vlim_config.cache_config.block_size
kv_cache_dtype_str = vlim_config.cache_config.cache_dtype

# ISA REEVIEE TR, BAeEEEN
self.isa = _get_attn_isa(

self.dtype,

self.block_size,

self.head_dim,



kv_cache_dtype_str,
)
self.is_cross_attention = isinstance(kv_cache_spec, CrossAttentionSpec)
# 3. 15| encoder-only attention &
self.is_encoder_only_attention = isinstance(
kv_cache_spec, EncoderOnlyAttentionSpec

)

tests/kernels/attention/test_cpu_attn.py
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@torch.inference_model()
def ref_varlen_encoder_attn(
query: torch.Tensor, # [token, g_head_num, head_dim]
key: torch.Tensor, # [token, kv_head_num, head_dim]
value: torch.Tensor,
seq_lens: list[int],
scale: float,
sliding_window: int | None = None,
) -> torch.Tensor:
num_seqgs = len(seq_lens)
dtype = query.dtype
output = torch.empty_like(query)
start_idx = 0
for i in range(hum_seqgs):
seq_len = seq_lensli]
g = query[start_idx : start_idx + seq_len].float()
k = key[start_idx : start_idx + seq_len].float()
v = value[start_idx : start_idx + seq_len].float()
q *= scale

# 2LZ2 GQA: key/value TT&E head £/ F query

if g.shape[1] != k.shape[1]:
k = torch.repeat_interleave(k, q.shape[1] // k.shape[1], dim=1)
v = torch.repeat_interleave(v, q.shape[1] // v.shape[1], dim=1)

attn = torch.einsum("ghd,khd->hgk", g, k).float()
empty_mask = torch.ones(seq_len, seq_len)
if sliding_window is not None:
mask = (
torch.triu(empty_mask, diagonal=1 - sliding_window).bool()
A torch.triu(empty_mask, diagonal=sliding_window).bool()
).logical_not()
else:
mask = empty_mask.logical_not()

attn.masked_fill_(mask, float("-inf"))
attn = torch.softmax(attn, dim=-1)
out = torch.einsum("hgk,khd->ghd", attn, v).to(dtype=dtype)



output[start_idx : start_idx + seq_len].copy_(out)
start_idx += seq_len

return output

A

fadara01 FisEHrscI 2 EAEIE x86 £ 5 SDPA —#k, bigPYJ1151 1A SDPA XZ&EK
MAERA Python f&83R, MEFTAZ—XIEFTA token, MiZEIR, almayne £ Whisper Ml
RALXINEYT, {BfFEH BGE-small SEAER (AL ER) MR ERIERELES token EHE
BIRFAA 37%, IEERRHT A A R,

« Bt SDPA M 4md e BABIMERERSM (performance): FTSZILMEREL T SDPA, AHEE
ERKMANZ R, BETERESR VIT ZRAUR IR,

R 5 B

« QR NRERMK. EEXNRETHEIR SDPA &, HHAZERLL CPU M EMRETR, 2
MR ERE x86 EEVHFF; 3 x86 M (1n ARM) KRETVIR, {EH _get_attn_isa &
& ISA BansiFsiil,. N REETIENRAENETMABE, ETRIBIRLFER (
% sliding window 5 encoder &) . ISA KB IR ARG T BE oI5 N X 3m /Tt
CPU #MHEZA (FH) .

- B FUSEERT CPU EImUERATE, X GPU SHMERER ™, AP TR ERNR
ENT Z 35 THaERA, (SRR EARLEER (20 Whisper, #RAERER) AP, Bk
SDPA RFAHLIEAE T 447 B A

- RFeARi: Bk SDPA EREZ , IEMDIDIEAKZ , I x86 RMRIEMIR

RERBREE

« TR E KB PR



