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1. FPAECEIM (viim/config/attention.py) : & AttentionConfig HAmA flex_attn_block_m.
flex_attn_block_n. flex_attn_qg_block_size. flex_attn_kv_block_size, BRIA¥S A None,
{X¥E VLLM_BATCH_INVARIANT B HKRZRAMER 16,

2. BEGRA/INTE % (viim/vl/attention/backends/flex_attention.py) : d§JRAEERELE
q_block_size. kv_block_size IREXAEFAS A% _get block_sizes, MECE FIZEHRES
EE (2 8%, 5 BLOCK_M/N MERXA) , EABEINHME ValueError,

3. [T E#ER AN (viim/model_executor/layers/attention/attention.py) : #&
Attention.__init_ TN E3m A FLEX_ATTENTION Bt, M AttentionConfig 3REX
flex_attn_block_m/n 313 3| FlexAttentionImpl; ZREHA VLLM_BATCH_INVARIANT B
Bt B{E#83T cache_config.block size, MHEF%,

4. N ATFRIAERE (viim/v1/attention/backends/flex_attention.py) :
FlexAttentionImpl.__init__ #&#E VLLM_BATCH_INVARIANT REBRAME (16) , ZUkZ|
f& NBY block_m/n N|&%; 7 forward PLEMER self.block_m/n &= NAZEM, H#
A2 RI{XFR batch invariance B954EH|B7,

5. MiRELE (tests/vl/determinism/test_batch_invariance.py) : &
test_logprobs_bitwise_batch_invariance_bs1_vs_bsN B #r#E (block_m, block_n) %1t

((16,16) fn (8,16)) , FEMIE LLM BEHMEANB EXIRA/N, RIEAR RRA/NT 8958 € M
5 R M,
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« vlim/v1/attention/backends/flex_attention.py ({E3k SEE A E; %7 source; LR
core-logic; 5 _get block_sizes) : BOSH: F3E _get block_sizes A%, &2k
MetadataBuilder o Impl A X FrERERA/N, HEH forward WAZIEIN,

« vlim/model_executor/layers/attention/attention.py (#3k ST EAZE: 25| source; L&
data-contract) : MEECE 552, £ Attention.__init_ Fi%ZER flex_attn_block_m/n, #&
105 cache block size BIFAM, HIEHL Impl,

» vlim/config/attention.py (#&3k BLEE; 5| source; FEH core-logic) : BEEEE X : Hi
EANE Flex Attention SRA/IMEXWELET, ERAFEODNAD,

. tests/v1/determinism/test_batch_invariance.py (3R #ZEMIR; HK 7| test; LR
test-coverage) : MiRBE: SEML block_m/block_n, IIERRERA/NTEH batch
invariance B E M,

XPEFEE: _get _block_sizes, FlexAttentionMetadataBuilder.init, FlexAttentionImpl.init

KEERED B

viim/v1/attention/backends/flex_attention.py

WS HL: #3E _get_block_sizes 77&, 187X MetadataBuilder Ao Impl DAZ 357 B B3R A/
, FEF forward RAZIEIM,

# B850k _get_block_sizes MBCLE T2 BRFHIIEZ 3R K /N @staticmethod
def_get_block_sizes( attn_cfg, # AttentionConfig X% supports_small_blocks:
bool, # PyTorch >= 2.9 Bt % 3#/\ block  cache_block_size: int, # KV cache 8y413E
block X/IN) -> tuplelint, int]:  # BRIAME: X35\ block BF g=16, kv=cache_block_size;
TN AR 128  g_block_size = 16 if supports_small_blocks else 128  kv_block_size =
cache_block_size if supports_small_blocks else 128  # A FMEE T EZE g_block_size
q_block_size = attn_cfg.flex_attn_g_block_size or g_block_size  # &I¥&: MA 2 898
, BREW flex_attn_block_m EF (FHEE) if (q_block_size & (qg_block_size - 1)) 1= 0
or ( attn_cfg.flex_attn_block_m is not None and g_block_size %
attn_cfg.flex_attn_block_m != 0 ): raise ValueError(
f"flex_attn_g_block_size must be a power of 2 " f"and divisible by
flex_attn_block_m, got " f"{q_block_size},{attn_cfg.flex_attn_block_m}" )
# FIZEALIE kv_block_size kv_block_size = attn_cfg.flex_attn_kv_block_size or
kv_block_size if (kv_block_size & (kv_block_size - 1)) = 0 or (
attn_cfg.flex_attn_block_n is not None and kv_block_size %
attn_cfg.flex_attn_block_n 1= 0 ): raise ValueError(
f"flex_attn_kv_block_size must be a power of 2 " f'and divisible by
flex_attn_block_n, got " f"{kv_block_size},{attn_cfg.flex_attn_block_n}" )
return g_block_size, kv_block_size & Impl H4&#E batch invariance faf&E NMEIRE
block_m/n B9 E: def _init_ (self, ..., block_m=None, block_n=None, **kwargs): # .
# 2RIA: batch invariance FFREEHEA 16, TN None  self.block_m = 16 if
envs.VLLM_BATCH_INVARIANT else None self.block_n =16 if
envs.VLLM_BATCH_INVARIANT else None  # &4 EREN (kB AttentionConfig) , N
BEBIME  if block_m is not None: self.block_m = block_m if block_n is not



None: self.block_n = block_n

viim/model_executor/layers/attention/attention.py

MIEBLE 5523 & Attention.__init_ FiEEX flex_attn_block_m/n, &3 5 cache block
size BIFRAEME, FH(EEHL Impl,

if self.attn_backend.get_name() == "FLEX_ATTENTION":
block_m = vlim_config.attention_config.flex_attn_block_m
block_n = vlim_config.attention_config.flex_attn_block_n

# batch invariance T, RA/NFREERET cache block size, & MTCIERIEHE M
if envs.VLLM_BATCH_INVARIANT and cache_config is not None:
if block_m is not None and block_m > cache_config.block_size:
raise ValueError(
f"flex_attn_block_m ({block_m}) must be "
f'"<= cache block size ({cache_config.block_size}) for "
f"batch invariance"
)
if block_n is not None and block_n > cache_config.block_size:
raise ValueError(
f"flex_attn_block_n ({block_n}) must be "
f'"<= cache block size ({cache_config.block_size}) for "
f"batch invariance"

# UBINSHI R TS FlexAttentionImpl

if block_m is not None:
extra_impl_args.setdefault("block_m", block_m)

if block_n is not None:
extra_impl_args.setdefault("block_n", block_n)

tests/v1l/determinism/test_batch_invariance.py
MIRE Z: B34 block_m/block_n, IEIEAREIRAK/NTH batch invariance #E M,

@pytest.mark.parametrize(
"block_m,block_n",

(16, 16), (8, 16)], # MIRANEIEAE

)
def test_logprobs_bitwise_batch_invariance_bs1_vs_bsN(
backend,
block_m,
block_n,
):
#...
lIm = LLM(
model=TEST_MODEL,
# ...

attention_config={
"backend": backend,



"flex_attn_block_m": block_m,
"flex_attn_block_n": block_n,

b

)
# EENRZEES baseline Xtb ...
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q_block_size/kv_block_size, F7 _get_block_sizes FiRIIERRKLL,

- BB (correctness): EAMEZEERE bit_count(), FRI¥F Python 3.9 &,

« M7 validation test BYE M (testing): MIFR test_batch_invariant_block_size_validation
, B _get_block_sizes BETMR (F&N) FoEMREE.
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4. BERIFEE: (X FLEX_ATTENTION JE3m4ARK, # A ks Esm (o
FLASHINFER) WECEW B, TEIEA. - &M: WAF: #EERORENE, LEX
RL NG REEEES, XAZ%: REEBRIAMTA, LHEERMXIE, WFHERN: Fgm



ANERET, TESHEFRAFER S ANARE, BFwselE: $%, XX Flex Attention/a
WAF. - RIS BORZRTE | FIRETRAMERENE  REBEEE

RERIREE

« PR #42456 [Feature] Support compile mode for batch invariance on SM80: [E#£152k
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