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1. Bz EM A B viim/model_executor/layers/batch_invariant.py $ 8y
enable_batch_invariant_mode():

« 3B current_platform.dispatch_key, BRRILEHRILE "CUDA", FEMATT REHA
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« tests/v1/determinism/test_batch_invariance.py: &
test_v1_generation_is_deterministic_across_batch_sizes_with_needle fn
test_logprobs_bitwise_batch_invariance_bs1_vs_bsN FF3%im XPU #&30, #HR XPU
0| pytest.xfailo
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@skip_if_not_cudas.
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#1: 5|\ DeviceConfig Z—E & & AMEFEmRIIR, ¥ skip_if_not_cuda #5128, A
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. tests/v1/determinism/test_rms_norm_batch_invariant.py (#3t RMS Norm Mi&; 23|
test; A test-coverage; &5 test_rms_norm_batch_invariance) : i
test_rms_norm_batch_invariance MiX, BEFEIEIEMXATMER; BEEZA CUDA FE
MR AE R @skip_if_not_cuda, #HE XPU Li&1T,

. tests/v1/determinism/test_batch_invariance.py (#3k E2E MiRk; 27| test; LA
test-coverage) : E2E R i XPU xfail &3, # G EATMTE kernel MR KL
Ko

. tests/v1/determinism/test_online_batch_invariance.py (13t ZEL&MIR; X5 test; LR
test-coverage) : ¥ @skip_unsupported A @skip_if not_cuda, FFRELMIIKRE
MEMIRARE CUDA k384T,

. tests/v1/determinism/test_nvfp4_batch_invariant.py (#3k NVFP4 MiR; 25| test; 3
A test-coverage) : ¥§ @skip_unsupported E#t ) @skip_if_not_cuda, #afk NVFP4 #t
RARZMIRAXE CUDA EIEAT,

X85 enable_batch_invariant_mode, init_batch_invariance,
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KBRS B EX
viim/model_executor/layers/batch_invariant.py

BB A XPU 2%, ¥ dispatch key MEBEZmALHY 'CUDA' BRAEIASIRER, 3FHh XPU
SEM mm. addmm. softmax E#IAARZE kernels,

def enable_batch_invariant_mode():
global _batch_invariant_ MODE, _batch_invariant_LIB



global _fp16_block_size_n

if _batch_invariant_ MODE:
return

_batch_invariant_MODE = True
_batch_invariant_LIB = torch.library.Library("aten", "IMPL")

# A dispatch_key & REH "CUDA", ETH EE XPU S5
key = current_platform.dispatch_key

if current_platform.is_cuda():
if current_platform.is_device_capability_family(80):
# Ampere EE Triton persistent matmul &
_batch_invariant_LIB.impl("aten::mm", mm_batch_invariant, key)
_batch_invariant_LIB.impl("aten::addmm", addmm_batch_invariant, key)
_batch_invariant_LIB.impl("aten::matmul", matmul_batch_invariant, key)
_batch_invariant_LIB.impl("aten::linear", linear_batch_invariant, key)
else:
# Hopper/Blackwell 1X % 14 split-k
os.environ["CUBLAS_WORKSPACE_CONFIG"] = ":16:8"
os.environ["CUBLASLT _WORKSPACE_SIZE"] ="1"
_fp16_block_size_n = 256 if get_max_shared_memory_bytes() > 106496 else 128
elif current_platform.is_xpu():
# XPU {UEMBRRIES mm 2 addmm, matmul/linear 35 42523,
_batch_invariant_LIB.impl("aten::mm", mm_batch_invariant, key)
_batch_invariant_LIB.impl("aten::addmm", addmm_batch_invariant, key)
# TODO: register matmul and linear for XPU
# once suitable Triton kernels are implemented
_fp16_block_size_n = 128 # XPU _t{# A{R~HE

# UTEBENFAEFE%—EM (CUDA F1 XPU)
_batch_invariant_LIB.impl("aten::_log_softmax", _log_softmax_batch_invariant, key)
_batch_invariant_LIB.impl("aten::softmax", softmax_batch_invariant, key)
_batch_invariant_LIB.impl("aten::_softmax", softmax_batch_invariant, key)
_batch_invariant_LIB.impl("aten::mean.dim", mean_batch_invariant, key)

# bmm EE allow_override=True WX Torch N E M
_batch_invariant_LIB.impl("aten::bmm", bmm_batch_invariant, key, allow_override=True)
torch.bmm = bmm_batch_invariant

reduced_precision_val = (
(False, False) if is_torch_equal_or_newer("2.10.0") else False

)

# CUDA FEMNMBAFEE)TARE

if current_platform.is_cuda():
torch.backends.cuda.matmul.allow_fp16_reduced_precision_reduction = reduced_
precision_val
torch.backends.cuda.matmul.allow_bf16_reduced_precision_reduction

reduced_
precision_val



torch.backends.cuda.preferred_blas_library(backend="cublaslt")

tests/v1/determinism/utils.py

MARZERZHEM : 3| N DeviceConfig A—EE R &AM AERSIX, 8
skip_if_not_cuda #5128, A Z-FEMRIZALEARL,

class DeviceConfig(NamedTuple):
" EANMR AR B A Ao R R R R
available: bool
backends: list[str]

# A CUDA fn XPU o5l EXEE
DEVICE_BACKENDS: dict[str, DeviceConfig] = {
"cuda": DeviceConfig(
available=current_platform.is_cuda()
and current_platform.has_device_capability(80), # F& Sm&80+
backends=["FLASH_ATTN", "TRITON_ATTN", "FLEX_ATTENTION"],
),
"xpu": DeviceConfig(
available=current_platform.is_xpu() and HAS_TRITON,
backends=["TRITON_ATTN'"], # XPU %A% #¥F Triton Attention

# BACKENDS BB & EXEGHF, RESLHRTHRENE R
BACKENDS: list[str] = sorted(
{b for cfg in DEVICE_BACKENDS.values() if cfg.available for b in cfg.backends}

skip_unsupported = pytest.mark.skipif(
not any(cfg.available for cfg in DEVICE_BACKENDS.values()),
reason="Requires CUDA >= Ampere (SM80) or Intel XPU with Triton",

skip_if_not_cuda = pytest.mark.skipif(
not DEVICE_BACKENDS["cuda"].available,
reason="Requires CUDA >= Ampere (SM80)",
)

tests/v1l/determinism/test_rms_norm_batch_invariant.py

3L test_rms_norm_batch_invariance MR, BEEFEIEMRXATMR,; REBEZA CUDA 4
EMEREKAMER @skip_if not_cuda, EHIE XPU LiIinfT,

@skip_unsupported # XFTA X FFEBIT
@pytest.mark.parametrize("dtype", [torch.float16, torch.bfloat16])
def test_rms_norm_batch_invariance(dtype):
" ISIE R —ATEARRH#RARE T RMS Norm i —BC: BO#OR R MR
device = torch.device(DEVICE_TYPE)
torch.manual_seed(42)



hidden_size = 2048
eps = le-6

weight = torch.randn(hidden_size, dtype=dtype, device=device)
row = torch.randn(1, hidden_size, dtype=dtype, device=device)

# B —1TiTHE RMS Norm
out_single = rms_norm_batch_invariant(row, weight, eps=eps)

#KE—ATRAEAR#R (LE 4)

batch = torch.randn(8, hidden_size, dtype=dtype, device=device)
batch[4] = row[0]

out_batch = rms_norm_batch_invariant(batch, weight, eps=eps)

assert torch.equal(out_single[0], out_batch[4]), (
‘rms_norm output for a row differs when batch context changes"

)
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