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PR body BA#tE . CPUAttentionMetadataBuilder AR 2 query head count %4
split-KV scratchpad EK/N, 1B kernel s2fTEESNE B B8 count £, EE Laguna X
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1. ZEAD (BWiBRE) . &2k viim/vl/attention/backends/cpu_attn.py F
CPUAttentionMetadataBuilder.__init__ . J&5E self.num_heads =
vlim_config.model_config.get_num_attention_heads(parallel_config) B A 2F count

/|

;. B&A self.num_heads = get_num_attention_heads_from_layers(vlim_config,
layer_names) or vlim_config.model_config.get_num_attention_heads(parallel_config).
get_num_attention_heads_from_layers M vlim.v1.attention.backends.utils A, &
flashinfer 5 triton jaim B2 AN RAER EERNEEA helper; or EERFRIE helper BRARE|E
RATARR,

2. fRATEREALE R (GRiTfE1L) : window size M " BUR build() BHE MMM " 28 __init
HI#E self.window_size = self._group_sliding_window(), & self.window_size: int |
None = None BEER5 build() A#Y if self.window_size is None 4%, RIEZ
layer_names ¥E builder ¥R BEHE. BEEBERE E; RIAER mypy EHERE TR
helper H T3&UKE Optional BYE]#R, #¥EH EFH per-count THKIEFHE



extra_num_heads BMERLERX FHERKR.

3. MERBLE: #F3Y tests/v1/attention/test_group_head_counts.py, X
current_platform.is_cpu() B354T, F MagicMock + SimpleNamespace #3& attention
group BIEE S, SEAILEIE builder.num_heads 4B group B & count (BZ%
48/64/16 =FhEH) , HUrIEIES head count B group &fiik AssertionError (
match "share num_heads") .

4. CI B2E: .buildkite/hardware_tests/cpu.yaml| #£ CPU-Kernel Tests #
source_file_dependencies 5 pytest 44 $ 30 tests/v1/attention/test_group_head_co
unts.py, FAfRIZEVIMRE CPU B4 CI E#4T,

REEF:

« vlim/v1/attention/backends/cpu_attn.py (#3k CPU E#%; 25| source; 2R core-logic
;. {45 CPUAttentionMetadataBuilder.init, CPUAttentionMetadataBuilder. group_slidi
ng_window, CPUAttentionMetadataBuilder.build) : #ZM& & BT,
CPUAttentionMetadataBuilder B head count RIREMER 2 F{EKA group NEBEE
{B, window_size FENTIRAIZIFMERA, EHERE split-KV scratchpad K/N5g kernel 5 A
HF

. tests/v1/attention/test_group_head_counts.py (#3k SEEAMIR; L5 test; LR
test-coverage; 5 _layers, _build, test_ num_heads_comes_from_the_group,
test_mixed_head_counts_in_one_group_are_rejected) : FFIETNIR, HE
test_group_sliding_window.py B4+, E#ESIEEYI: IIE group BH head count 1
SHTHEALEE, BRSE head count B group HHF = +E4,

« .buildkite/hardware_tests/cpu.yam| (13t CI B2 &; 285 test; LR test-coverage) :
CPU % CI BLE, I EMMmA source_file_dependencies 5 pytest 494, 1&iE CPU
EVIMIRE B LA EBAT,

XEFE: CPUAttentionMetadataBuilder.init, CPUAttentionMetadataBuilder. group_slidi
ng_window, CPUAttentionMetadataBuilder.build,

get_num_attention_heads_from_layers, test_num_heads_comes_from_the_group,
test_mixed_head_counts_in_one_group_are_rejected
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vlim/v1/attention/backends/cpu_attn.py

BiME & FiE, CPUAttentionMetadataBuilder 89 head count SERMAERI A B{EKA group
NEEBABE, window_size FEATIRAIBIMERA, EIFERE split-KV scratchpad K/N5
kernel 5 AN R

class CPUAttentionMetadataBuilder(AttentionMetadataBuilder[CPUAttentionMetadatal):
def _init_ (
self,
kv_cache_spec: AttentionSpec,
layer_names: list[str],
vlim_config: VlimConfig,
device: torch.device,



) -> None:
super().__init__(kv_cache_spec, layer_names, vllm_config, device)

self.kv_cache_spec = kv_cache_spec
self.vlim_config = vlim_config

parallel_config = vlim_config.parallel_config
self.num_kv_heads = kv_cache_spec.num_kv_heads
# AETEHIESIZ query head count 2BL split-KV scratchpad,
# EMIZ count RMERE A group BEWE: A 4LF count Xt
# B head count RREIBAERE (40 Laguna) ZFEIREY,
# /I8 scratchpad SEHBF K5 HF3K decode B,
self.num_heads = get_num_attention_heads_from_layers(
vlim_config, layer_names
) or vlim_config.model_config.get_num_attention_heads(parallel_config)
self.head_dim = kv_cache_spec.head_size
self.dtype = vllm_config.model_config.dtype
# group BB E RIFEMERAMNT: layer_names T builder M2 EME,
#tERMRETE, TEBSHE X build() HIEMHRE,
# WEREFT window_size B Optional K&,
self.window_size = self._group_sliding_window()
self.block_size = vlim_config.cache_config.block_size
self.kv_cache_dtype = vlim_config.cache_config.cache_dtype
self.isa = _get_attn_isa(
self.dtype,
self.block_size,
self.head_dim,
self.kv_cache_dtype,
)
self.is_cross_attention = isinstance(kv_cache_spec, CrossAttentionSpec)
self.is_encoder_only_attention = isinstance(
kv_cache_spec, EncoderOnlyAttentionSpec

def _group_sliding_window(self) -> int:

""REA group FTREBRHAFHIRE RN, TURE -1,

B O MEMmIE group spec B —A KV cache group T[RER BT RS
HEOESREEFEONE (Bldn Gemma-3 X hybrid KV cache manager
B R) |, MXEMZNRETHEEEA group £F, EtREERE
FrEE—EIATHE O,
layers = get_layers_from_vlim_config(

self.vllm_config, Attention, self.layer_names
)
windows = {

layer.impl.sliding_window

for layer in layers.values()

if isinstance(layer.impl, CPUAttentionBackendImpl)



}
if len(windows) |= 1:
return -1
window = windows.pop()
return -1 if window is None else window

tests/v1/attention/test_group_head_counts.py

g TR, 512 test_group_sliding_window.py B9454), BEESUEEYI: BIE group B
& head count A TERLFE, BEE head count By group Bl = a4,

def _build(layer_num_heads: list[int]) -> CPUAttentionMetadataBuilder:
# B mock BEEEERI— attention group: EEREE num_heads 5
# sliding_window BMNEME, #A2F head count EEA 48,
# FTFIIE builder A% A group B B count MIEER &R (E,
layers = _layers(layer_num_heads)
vlim_config = MagicMock()
vlim_config.model_config.dtype = torch.bfloat16é
vlim_config.model_config.get_num_attention_heads.return_value = MODEL_WIDE_NUM_
HEADS
vlim_config.cache_config.block_size = 16
vlim_config.cache_config.cache_dtype = "auto"
kv_cache_spec = SimpleNamespace(num_kv_heads=NUM_KV_HEADS, head_size=64)

with (

patch(
"vlim.v1.attention.backends.utils.get_layers_from_vlim_config",
return_value=layers,

),

patch(
"vlim.v1.attention.backends.cpu_attn.get_layers_from_vlim_config",
return_value=layers,

return CPUAttentionMetadataBuilder(
kv_cache_spec=kv_cache_spec,
layer_names=list(layers),
vlim_config=vlim_config,
device=torch.device("cpu"),

@pytest.mark.parametrize("group_num_heads", [MODEL_WIDE_NUM_HEADS, 64, 16])
def test_num_heads_comes_from_the_group(group_num_heads):

# group B count tde, BMEECAR THEAELF/E (48) ;

# 64 XK Laguna BOBEHE, 16 R E/NEEREAD A,

builder = _build([group_num_heads, group_num_heads])

assert builder.num_heads == group_num_heads
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1. MERFERE: bigPYJ1151 ZIFMRM current_platform.is_cpu() ¥&. R CPU
Ja3%, FHAA .buildkite/hardware_tests/cpu.yaml, {EZFEE "Done", BEMIRA
pytestmark = pytest.mark.skipif(...) B CPU CI B\,
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get_num_attention_heads_from_layers(), P& 2 triton_attn fa flashinfer B4 A tbfE
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MR
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AKERRRENT, MIFR Optional &5 build() RIEML X, BEATERH#FABRKRT
extra_num_heads tH%3Z &,

+ head count RZMA group BIEILERMMIEEE 2F1E (correctness): XABEA helper
get_num_attention_heads_from_layers(), 5 flashinfer. triton EiRfrIF—3K, HAREE
e FEERER,
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1. CPU B3 B2 FTA CPU #3EiEREKZE CPUAttentionMetadataBuilder Y44
5 build(), scratchpad XK/NEFERE split-KV kernel BB N R, BIEEEAMEX
BERRI2; A2 head count M)A MIER, helper REMESEA 2FHE—K, H®FR
single-blob &2, TN ELHEHK,

2. window_size MI3EHARRAT: MIBMEMNTERAN _init_ BUARHNT, ZRXRHI " BEKRTFM
FANEE builder" B9 ABRRIERNRGE, FEFREE builder WENBERE, ENEZS
T2, 1B fast_build SRKRBIZEEE,

3. R# group —3MERTE : get_num_attention_heads_from_layers ¥/&& head count
Sf%& AssertionError ("share num_heads") , XK "attention group X
num_heads_q A key" X—FEE; ERRXRSAMUEN, SUEAKEREMIEFER
R, BRARBZSEERMERYA,

4. MRBERMR: FIEEMNZ mock &, Laguna EMNIEIE (reproducer. GSM8K) k[E
et CI, E4EYIRAESE CPU Cl FREMES, - ¥H: PWEEE: &K PR R¥mH
CPU &g vl FB AR, X Laguna XEHEE head count TURER, M " R
segfault/nhang" A FTEF#E (TP=2 T 300-token f#%5 47 ¥k, GSM8K & &
0.90 exact match) ; Xt head count A WER TIT AT, AGEE, THFEMEE
BEMEVE (X Optional 5B A %) , HEL CPU E¥mE flashinfer. triton
JESE " AATTHIENRREREMN " X—RA EXF, % PR #&YIA v0.28.0 cherry
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« PR #52161 [Bugfix] Detect all attention-spelling variants in ModelConfig.is_hybrid: [
NERABE /| THIEL PR kernel ITAR—RERWHERTEE, BHIX vI ZEA
B2, BTR—&FEMMEEEX.

« PR #52512 [Bugfix] [MLA] Do not use Dense MHA for GLM-5.2: R REE LA / i
HFERARMERN —RFEOMLRMKAREE, BIET " RESAEEREFTA " X
—E &,



