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1. & AttentionBackend EZEFE XD (vlim/v1/attention/backend.py) : ¥ H %
supports_batch_invariance(), BRIAIRE False; validate_configuration() #3g£%k
use_batch_invariant: bool, %A True BERAFAENIRE "batch invariance not
supported",

2. BLEMIFE AN batch invariance (vlim/v1/attention/selector.py) : &
AttentionSelectorConfig 1340 use_batch_invariant: bool = False FE&;
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_cached_get_mamba_attn_backend() X Mamba J53%# batch invariance #& 2,
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3. R X EFROEE NS (viim/vi/attention/backends/flash_attn.py. triton_attn.py.
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supports_batch_invariance() 3RE True, MLAE E3RinEF3A{X decode MM ERARIER
T,

4. {1k batch_invariant.py BIA T (vlim/model_executor/layers/batch_invariant.py) : #l
fR override_envs_for_invariance %o init_batch_invariance 8y attention_backend £%k
, BRAFRNEEERE (RBRFENR)  MREAREEREMAZEZ.

5. BE#AAM (examples/rl/rihf_async_new_apis.py. vlim/v1/worker/gpu_worker.py) :
%M init_batch_invariance() &3 attention backend B9MVEDL, EEELEN RIS 4,
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« vlim/v1/attention/backend.py (#3k SFE A1/53; K5 source; R core-logic; &5
supports_batch_invariance) : X T supports_batch_invariance #1010, &
validate_configuration #3F XN batch invariance 1#2%&, EEBENKINZBEE,

« vlim/v1/attention/selector.py (#3k ¥ & /13%84F 28 ; 25| source; ER
dependency-wiring) : ¥ batch invariance 15 B3£ A AttentionSelectorConfig, 7
Mamba BEZ MR E, RAFEBEIZ IR

« vlim/model_executor/layers/batch_invariant.py (13 Batch <& M; 23| source; LR
data-contract; {5 override_envs_for_invariance, init_batch_invariance) : MR T E

WEEMARE, BIRTESIEFRE, RNBKRT attention_backend 2%k, &1t 7 AR,

X85 supports_batch_invariance, init_batch_invariance,
override_envs_for_invariance, validate_configuration, get_attn_backend,
_cached_get_mamba_attn_backend
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viim/v1/attention/backend.py

E X T supports_batch_invariance #8, F validate_configuration #3£ A batch
invariance &, EEBENKIMEZOHEE,

class AttentionBackend:

# .. EMAERE ..

@classmethod

def supports_batch_invariance(cls) -> bool:
"R EiZJE 3R R T X 3F batch invariance (BaE ML) "
return False

@classmethod
def validate_configuration(
cls,
head_size: int,
dtype: torch.dtype,
kv_cache_dtype: "CacheDType | None",
block_size: int | None,
use_mla: bool,
has_sink: bool,
use_sparse: bool,
use_mm_prefix: bool,
use_per_head_qguant_scales: bool,
device_capability: "DeviceCapability",
attn_type: str,
use_non_causal: bool = False,
use_batch_invariant: bool = False, # #3453k
) -> list[str]:
invalid_reasons = |]



#... RARELRE ..

# #3E batch invariance #&%&
if use_batch_invariant and not cls.supports_batch_invariance():
invalid_reasons.append("batch invariance not supported")

# .. BEAERE ...

return invalid_reasons

viim/v1/attention/selector.py

¥ batch invariance 18 B E A AttentionSelectorConfig, ##& Mamba B2 mEE, 2
R B IREE S

class AttentionSelectorConfig(NamedTuple):

#.. RAFER ..
use_batch_invariant: bool = False # #7387

def _repr_ (self):
# EFRBERTPESHTFER
return (

f"AttentionSelectorConfig(head_size={self.head_size}, "
# ... HthFE ..
f'use_batch_invariant={self.use_batch_invariant})"

def get_attn_backend(...):
# ... ¥ config TN env
attn_selector_config = AttentionSelectorConfig(
#.. . RESH ...
use_batch_invariant=envs.VLLM_BATCH_INVARIANT,
)

return _cached_get_attn_backend(...)

def cached_get_mamba_attn_backend(...):
# .. IFEE
# #F3E batch invariance 1&&
if envs.VLLM_BATCH_INVARIANT and not mamba_attn_backend.supports_batch_invariance():
raise RuntimeError(

"VLLM batch_invariant mode is not supported for "
f"{mamba_attn_backend.get_name()}."

)

return mamba_attn_backend

vlim/model_executor/layers/batch_invariant.py

BIERT EimEAMRE, KRTEBIEER, RNBRT attention_backend £, #LT
IR 3o

# ZEATSHIRA

def override_envs_for_invariance():



#IRERETEVMRETES M
os.environ["VLLM_ALLREDUCE_USE_SYMM_MEM"] = "0"
os.environ["CUBLAS_WORKSPACE_CONFIG"] = ":4096:8"
# ... Hh NCCL/torch.compile X E ...

def init_batch_invariance():
if envs.VLLM_BATCH_INVARIANT:
override_envs_for_invariance() # R<Ef£# attention_backend
enable_batch_invariant_mode()
# 2 TF32 LU RAE %
torch.backends.cuda.matmul.fp32_precision = "ieee"
# ...
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* batch_invariant.py #HERXFIEREENIZIERE (design): MIFRZI%R, AFBHER MLA
FR&|, EL4@i #40541 #t—F Ak,
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