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PATHRE

- —A)1E: NPU JE3mbf & IR IE A

- WESE: EEKIE, 3 E npu_batch_invariant_ops.py #8 batch_invariant_ops.py ¥
BEMEMZLE, BaTWMAE SGlang EE T AR REMAERIRARERF SR, XEETP
ByFP-F L BE R E — AN EABER,

ThRES EAL

#RIE PR 3R : 'We need to enable deterministic inference on the Ascend NPU to
ensure consistent LLM outputs across runs when the --enable-deterministic-inference
parameter is set, when graph mode is disabled.' 4 &] NPU EinEIEERER T TR RIER
—RINME K, FEHMTRERFEAN NS,

SRR

1. $¥E NPU batch-invariant #ER/RFE: Bl python/sglang/srt/hardware_backend/npu/b
atch_invariant_ops/npu_batch_invariant_ops.py, &3 ¥ B batch_invariant_ops FJRE
8 NPU £ H batch-invariant #/ERF, &3 npu_mm, npu_matmul, npu_mean,
npu_log_softmax, npu_fused_infer_attention_score, npu_add_rms_norm, H#
npu_add_rms_norm REEEFRERIERETM, #4204 add 2 npu_rms_norm F E Ko

2. 188X batch-invariant JBE A DO : FE python/sglang/srt/batch_invariant_ops/batch_invar
iant_ops.py By enable_batch_invariant_mode &%k, T &/ XLE: £H NPU, N
L3R #THY NPU RMERDEM 3| aten Library B IMPL BE %, M3IE CUDA ARAEISZHL,
R B torch.ops.npu.npu_fused_infer_attention_score fr
torch_npu.npu_add_rms_norm &#A batch-invariant R4,

3. REEMBREMEksE: & python/sglang/srt/layers/sampler.py ¥, ¥ Ascend JEiR#&42
L8 torch.multinomial # A% MF 8 multinomial_with_seed AR ; H&E
top_k_top_p_min_p_sampling_from_logits_ascend HREFEG| ANFP-F2 %, [E 0848 X &K
& positions ATMFE K.

4. REBSEGAE: & python/sglang/srt/server _args.py #H, ¥ "ascend" ta A
DETERMINISTIC_ATTENTION_BACKEND_CHOICES #a
RADIX_SUPPORTED DETERMINISTIC ATTENTION_BACKEND, {#4% NPU JE3R{EME
MR A B radix cache, EBRMEER _handle_deterministic_inference W8 ¥ AE/E 3%
WEFE: WREMWRE ascend, NRIFA ascend, FNEHA pytorch,



5. ®B&REAE: & python/sglang/srt/utils/common.py &, [q
get_dispatch_device_backend #in NPU 4%, 3RE "NPU" fEA dispatch key, #fR/a
SRR DR IEH,

6. HMEIE: & ascend_backend.py #BBR— MR IEFABEIRE (“FIA supports multi-bs in
the current version of CANN") , #&%R%,

R

» python/sglang/srt/hardware_backend/npu/batch_invariant_ops/npu_batch_invariant_o
ps.py (B3R NPU E3%; 2£5| infra; E& infrastructure; &5
npu_mm_batch_invariant, npu_matmul_batch_invariant, npu_mean_batch_invariant,
npu_log_softmax_batch_invariant) : 38X, 3 NPU £ batch-invariant #4F
&, EHE IR AR AR,

python/sglang/srt/layers/sampler.py (#£3k XA£25; 23| source; ER core-logic) : #
EMRAEZEMBIK, & Ascend 312 LY torch.multinomial &3k 3 fh 44
multinomial_with_seed,

python/sglang/srt/server_args.py (#3k BREEE; £5| source; £ core-logic) : ¥
ascend MAFZEMEE A EMHF|EA radix cache X¥5|%, HAEMT ERIEES
ascend XAEF3H,

python/sglang/srt/batch_invariant_ops/batch_invariant_ops.py (#3#t Batchlnvariant;
7| infra; A infrastructure) : BEMREAD, WRIFFEQIIFMRER, NPU 2
ST RBRER.

python/sglang/srt/utils/common.py ({3 THE R %; K7 source; E£R core-logic) :
T get_dispatch_device_backend ®¥%in NPU 4%, 1 CUDA/XPU Z MR & BEIE %
&

python/sglang/srt/hardware_backend/npu/attention/ascend_backend.py (3 NPU 5%
BA; KA source; EA core-logic) : BRIEFMHIE, REBLTHMETE,

XSG S: _sample_from_logits, top_k_top_p_min_p_sampling_from_logits_ascend,
_forward_ascend_backend, enable_batch_invariant_mode,
_handle_deterministic_inference, get_dispatch_device_backend,
npu_mm_batch_invariant, npu_mean_batch_invariant,
npu_add_rms_norm_batch_invariant, npu_fused_infer_attention_score_batch_invariant

R A B

python/sglang/srt/hardware_backend/npu/batch_invariant_ops/npu_batch_i
nvariant_ops.py

e, #H3E NPU £RB batch-invariant 3/ERF, BT MEHEIEZOER,

# Adapted from https://github.com/thinking-machines-lab/batch_invariant_ops/blob/main/batch_
invariant_ops/batch_invariant_ops.py

import batch_invariant_ops # noqa: F401

import torch

import torch_npu



def npu_mm_batch_invariant(a, b):
""batch-invariant 46 [EFeE @ E"""

return torch.ops.batch_invariant_ops.npu_mm_batch_invariant(a, b)

def npu_matmul_batch_invariant(a, b):
return torch.ops.batch_invariant_ops.npu_matmul_batch_invariant(a, b)

def npu_mean_batch_invariant(input, dim, keepdim=False, dtype=None):
"It dim SHCRHME, AITRIE dim REEFARRSLIH; # dim AEEX kernel, % dim A
sum/FRIE""
assert dtype is None or dtype == torch.float32, f'unsupported dtype: {dtype}"
if len(dim) == 1:
return torch.ops.batch_invariant_ops.npu_reduce_mean_batch_invariant(input, dim[0],
keepdim=keepdim)
else:
assert input.dtype in {torch.float16, torch.bfloat16, torch.float32}, "only float types
supported"
n_elems = 1
for d in dim:
n_elems *= input.shapeld]
return torch.sum(input, dim=dim, keepdim=keepdim, dtype=torch.float32) / n_elems

def npu_log_softmax_batch_invariant(input, dim, _half_to_float):
assert not _half_to_float, "not implemented" # _half to_float X &R~ X ¥
return torch.ops.batch_invariant_ops.npu_log_softmax_batch_invariant(input, dim=dim)

def npu_fused_infer_attention_score_batch_invariant(*args, **kwargs):
""'NPU Bd& B ALHATEN batch-invariant fRA""
return torch.ops.batch_invariant_ops.npu_fused_infer_attention_score_batch_invariant(*args,
**kwargs)

def npu_add_rms_norm_batch_invariant(x, residual, weight, eps):
AclnnAddRmsNorm FRgEfRiE batch invariant,
R th3F2 8 add Fo rms_norm FH#H:
X_ = X + residual
residual_ = x_ # M4t residual_ WRIEA x_, BELEAER GeERED)
X_, _ = torch_npu.npu_rms_norm(x_, weight, eps)
return x_, None, residual_
X_ = X + residual
residual_ = x_
Xx_, _ = torch_npu.npu_rms_norm(x_, weight, eps)
return x_, None, residual_



python/sglang/srt/layers/sampler.py

HEMERAEZ SR, & Ascend B2 LB torch.multinomial &4 fF 89
multinomial_with_seed,

def _sample_from_logits(

self,

logits: torch.Tensor,

sampling_info: SamplingBatchlInfo,

simple_sampling_case: bool,

positions: torch.Tensor, # #¥ positions A THFITE
) -> torch.Tensor:

MIBE 4EIRG B logits KA¥, X IF seed 18|85 E XA,
if simple_sampling_case:
probs = torch.softmax(logits, dim=-1)
if sampling_info.sampling_seed is not None:
# ERMTFHRTHRTERAE: BEREAXNH, BRA multinomial_with_seed
probabilities = probs.to(torch.floaté64).log_()
batch_next_token_ids = multinomial_with_seed(
probabilities, sampling_info.sampling_seed, positions
).view(-1)
else:
batch_next_token_ids = torch.multinomial(probs, num_samples=1).view(-1)
return batch_next_token_ids.to(torch.int32)
else:
assert self.use_ascend_backend, "Only ascend backend supports sampling from logits"
batch_next_token_ids = top_k_top_p_min_p_sampling_from_logits_ascend(
logits,
sampling_info.top_ks,
sampling_info.top_ps,
sampling_info.min_ps,
sampling_info.need_min_p_sampling,
sampling_info.sampling_seed,
positions,
)
return batch_next_token_ids.to(torch.int32)

python/sglang/srt/server_args.py

¥ ascend MABE M E A E3RF| KA radix cache X 3FF|%k, HEREMEEERNRE
ascend XHE .

# HEMEIB T AMERE A EmSR, #HE ascend

DETERMINISTIC _ATTENTION_BACKEND CHOICES = [
"flashinfer", "fa3", "triton", "ascend" # ascend M A X

]

# X ¥F radix cache BB EMEE R AEMIE, #3¥ ascend

RADIX_SUPPORTED _DETERMINISTIC_ATTENTION_BACKEND = |
"fa3", "triton", "ascend"




]

# £ _handle_deterministic_inference A9
if self.enable_deterministic_inference:
# XN TREER, WRLEIAE ascend,
if self.sampling_backend != "ascend":

self.sampling_backend = "pytorch"
logger.warning("Sampling backend is set to pytorch for deterministic inference.")

M|3&EF|PX A pytorch

TSR
o BEREBEEITES: Hexq0210 & npu_mean_batch_invariant &5 EIE
batch-invariant, AHEZH dim 8 sum. chx96642264 fRFER B dim 89 sum, ER
% dim 8 sum AFREKETE (int TR#EN) , GPU WU RBiRFAE T, B
Z YR HSEE,

« NPU #1ERRAE & : Todobe ZXIEFTA NPU MXR$# H batch_invariant_ops.py,
B3| hardware_backend/npu/ B F LB %7 RAHRL, B2
npu_batch_invariant_ops.py 5Kk it#,

« XEEIREBEIZIE: Todobe F8H Y attention backend K ascend B R 3% & & R AE 5 3

& A pytorch, BN EE ascend Ein, AXRA if self.sampling_backend ="

ascend" BI&MH4&RIF, BE&HF.
« #1E batch-invariant M8 (correctness): HEZ YRTEIREE, £FREHLY dim B
AN
B (design): BA1Z npu_batch_invariant_ops.py 3 5 a:iT#

« NPU #BAERFRES S
« XEEIRREZE (design): B

PNoESE-AL

- RS
1. SERRBUREE : 4KF batch_invariant_ops B=4 %, ZETEERERNL A GELERE
MR, EREFIBEXLS—BESBBERE,
CMERER: ME MR TEAT allreduce Bi& (enable_aiter_allreduce_fusion %)
Tﬁ%l‘?}?ﬁ 52%&; npu_add_rms_norm IHRQ AR T EHF T E .

REHR T OBRER, wREMIEREEREFBRRERES, I

BB ARE ascend RAEE 3,

3. BET&ME: Ak
RS RERLS—K,

4. BRDEHENER: PR RESRTNIR, #ZEMEIIEK T/ T8 E bR R AF,
JPIRERE. - B AP #£H —-enable-deterministic-inference # NPU %F—'
WA ARGEHEENRY, HRRFNREEEME, EFXAEER, Rl T HL27

BHMME, AZPW: RANZAZTREMMNA, BEEYL; RREHA radix cache TTEE
MEHEEN, B 437 T #H8 hardware_backend/npu/batch_invariant_ops/

FiEBR, EIRIEE LM batch_invariant_ops &,
o REEFRIT: FPERIKER batch_invariant_ops, S/0MNREZ |, M AR MR R



PRINeZS

« PR #25768 [NPU]Replace ascend vision attn operator: 7~ PR 78 & MR b &k T
npu_fused_infer_attention_score, 5&RIEHMIEIRABERAERN—K, HEHX
NPU a3t H F &,

« PR #28436 [NPU] Use use_dsa to dispatch Ascend DSA attention: 3% PR i8££ 7
Ascend SEEARESM, 5K PR (O E IR T E AR EAE X,



