PR #31931 BEIRLE

sgl-project/sglang
[NPU] Optimize DeepSeek-V4 performance
SFBtlal: 2026-07-28 19:45

JRSCEERE: http://prhub.com.cn/sgl-project/sglang/pull/31931

PAITHRE

- —4]3&: NPU DSV4 PD 2B 5 Mgt

c EMME: EEEARIRAXH: dsvd_rope.py (BHEEFIZIT) |
dsv4_req_to_token_pool.py (Mixin ##1%) #7 dsv4_common_hooks.py (PD 3&®2) ., &
X *3F ascend_dsv4 _backend.py ® graph replay BITTEIERIFTZ R, XEMREX BRI,
HEH B X T RS X o fo s AHE RIS T B4 ik it PR ER S,

Th RES EAL

This PR improves DeepSeek-V4 serving performance on Ascend NPU by adding PD
disaggregation and chunked prefill support, together with optimizations for the prefill
and decode execution paths. All hardware-specific behavior is gated to the NPU +
DeepSeek-V4 path, leaving CUDA, ROCm, and other model architectures unchanged.
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1. PD RAER 544 & disaggregation/ascend/conn.py F & X AscendStateType $&Zs
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2. ReqToTokenPool E# % #F disagg decode: ¥ DSV4 NPU pool BAEZHEIZEA
DSV4ReqgToTokenTablesMixin, {EH a# DSV4ANPUReqgToTokenPool fa#rtg Y
DSV4NPUDecodeReqToTokenPool EH., E& % &KHE DecodeReqToTokenPool, AT
disagg decode #12, _dsv4_free AR AR QB BBEIX c4/c128 T,

3. Chunked prefill B E4IRSHEI: & ascend_dsv4_backend.py #H &
_build_npu_compress_metadata_prefill, R _extend_prefix_lens_cpu BREMBRKE,
BRERFIETEEBERRI, 33 _apply_dsv4_graph_metadata FH7ERFF graph
replay R TTEIERIF, & swa.py DEEFHEE NPU L8
full_to_swa_index_mapping B# (B % aclnnindexPut Xt int32 {EAIFRE])

4. MEREMRAL: AN MoEGatingTopK (RBMIFEZE, BRIARBH) ; 1k interleaved RoPE
ALFE 73 DsvANpuRoPE K2 NPU T8 cos/sin &7, # % decode Bt
repeat_interleave; % 3F DeepEP decode IURPAT; At fused NPU compressor fo
graph replay B42; 148 graph EFL&E” £RFIMEE LT XF bug,



5. EMEEZTE: & scheduler.py F35m HCCL group prewarm, & deepseek v4.py
£ NPU RoPE B&42, 7 deepep.py P340 ZBAL B2 AL (Kbt
topk_weights) , 7 model_runner.py FERHE DWDP X#E % NPU L&A cuda &,

REEF:

« python/sglang/srt/hardware_backend/npu/dsv4/dsv4_rope.py (3R RoPE £&7%; 25|
source; E® dependency-wiring; &5 Dsv4NpuRoPE, init, for_fregs,
_contig_real_imag) : ¥4, LI NPU LA interleaved RoPE cos/sin &7
Dsv4NpuRoPE, @it B fflfo buffer ST MR decode REEiTHE, & RoPE MALEIR L,

« python/sglang/srt/hardware_backend/npu/attention/ascend_dsv4_backend.py (iR JF
BAHEH; B source; ER core-logic; &5 _to_cpu_int_list,
_extend_prefix_lens_cpu, _apply_dsv4 _graph_metadata, _copy_2d_with_tail) : & E
S, SCIMEZETEIEME. graph replay TTERIERIFT. chunked prefill X#F%, EMBEE
&Ko

« python/sglang/srt/hardware_backend/npu/dsv4/dsv4_common_hooks.py (R A
F; 225 source; EA dependency-wiring; &5 dsv4_state_payloads, empty_pages,
pages, state_tail_range) : #¥ dsv4_state_payloads SR ¥MiE PD RETEH, BE
disagg B2 KB N per-req kM EE, & PD £ < EEERD,

« python/sglang/srt/hardware_backend/npu/dsv4/dsv4_req_to_token_pool.py (#E3k &K
M ; 2B5 source; R core-logic; &5 DSV4NPUReqgToTokenPool,
DSV4ReqgToTokenTablesMixin, init, _init_dsv4 _tables) : #&EX
DSV4ReqToTokenTablesMixin 523, per-req &iZH®E FH, g
DSV4NPUDecodeRegToTokenPool X #F disagg decode, ZithihF AIEMIZ L,

« python/sglang/srt/hardware_backend/npu/dsv4/dsv4_memory_pool.py (B3R N
%5 source; A core-logic; 5 get_contiguous_buf_infos,
get_pd_state_components, kv_entry, state_entry) : i get_pd_state_components &
SEIRE MR URE L pool BITEFTAIKE, AT PD JEMt, RRAMMEHMAVEIEEA,

- python/sglang/srt/disaggregation/ascend/conn.py (3R RSfE4H; £KA| source; KR
core-logic; 5 AscendStateType, _requires_exact_state_index_match,
_is_generic_kvcache_state_type) : X AscendStateType &%, BE
_requires_exact_state_index_match, &—>FMFTA buffer (BIE state ;) F|fE#5|%
, = PD i L,

- python/sglang/srt/hardware_backend/npu/dsv4/dsv4_allocator.py (13 HBLEE; 25|
source; M core-logic; &5 _wrap_full_alloc, alloc_extend_swa_tail) : tEALSECE L
F ¥ chunked prefill FHRIRREF D EAN state BIKEEIZ,

« python/sglang/srt/models/deepseek_v4.py (3R #RIERK; 5| source; EH
data-contract; 45 _get_npu_rope_position_cache) : £ #H NPU RoPE #0, i
JRAH v4_rope_inplace_npu, FHBFRXT multi-stream overlap 8 NPU £/,

X5 Dsv4NpuRoPE, for_fregs, ensure_tables, DSV4ReqToTokenTablesMixin,
_init_dsv4 tables, dsv4 free, dsv4_state payloads, write_dsv4 prealloc_tables,
get_pd_state_components, AscendStateType, requires_exact_state_index_match,
_is_generic_kvcache_state_type, _build_npu_compress_metadata_prefill,



_extend_prefix_lens_cpu, _apply_dsv4_graph_metadata,
_build_dsv4_graph_replay_ctx, refresh_graph_seq_metadata,
_refresh_graph_compress_page_tables_direct

KR BR

python/sglang/srt/hardware_backend/npu/dsv4/dsv4_rope.py

e fE, 523 NPU £ RH interleaved RoPE cos/sin &#35 Dsv4NpuRoPE, @it B F|fn
buffer JTME % decode REEITH, 2 RoPE MALEIE,

"""NPU interleaved RoPE cos/sin cache for DeepSeek-V4 on Ascend.

One Dsv4NpuRoPE per fregs_cis (singleton by id). Tables are built once at

init and registered as buffers on the shared rotary_emb, so model.to() moves
them and a captured aclgraph sees stable tensors; decode only does index_select.
from typing import Optional

import torch

class Dsv4NpuRoPE:
"""Interleaved cos/sin tables, layout [c0,c0,c1,c1,...] / [s0,s0,s1,s1,...].""

# 3T id(fregs_cis) B9, freqs_cis BAER buffer, SR 4 & EHA—3K
_instances: dict[int, "Dsv4NpuRoPE"] = {}

def _init_ (
self, fregs_cis: torch.Tensor, rotary_emb: Optional[object] = None

) -> None:
self.fregs_cis = freqs_cis
# %% cos/sin SEM A WAEIRE buffer (None BT[EIRE| tables)
self.rotary_emb = rotary_emb
# contiguous real/imag halves of complex fregs_cis [max_pos, rope_dim/2];
# .real/.imag & stride LA, — XMW AR %R aclnnindex A= 4% StridedSlice
self._real_imag: Optional[tuple[torch.Tensor, torch.Tensor]] = None
self._tables: dict]|

tupleftorch.dtype, torch.device], tuple[torch.Tensor, torch.Tensor]

I=1{

@classmethod
def for_fregs(
cls, fregs_cis: torch.Tensor, rotary_emb: Optional[object] = None
) -> "Dsv4NpuRoPE":
# £Z B warm-up B freqgs_cis B9 AE T UE B rotary_emb
inst = cls._instances.get(id(fregs_cis))
if inst is None or inst.fregs_cis is not freqs_cis:
inst = cls(fregs_cis, rotary_emb)
cls._instances[id(fregs_cis)] = inst



return inst

def ensure_tables(
self, dtype: torch.dtype, *, allow_build: bool = True
) -> tuple[torch.Tensor, torch.Tensor]:
# 3RE [max_pos, rope_dim] &, #1E allow_build=True;
# decode £ allow_build=False (B %7 captured graph W4T repeat_interleave)
expected_shape = (self.freqs_cis.shape[0], self.fregs_cis.shape[1] * 2)

if self.rotary_emb is not None:

cos_name, sin_name = self._buffer_names(dtype)
cos = getattr(self.rotary_emb, cos_name, None)
sin = getattr(self.rotary_emb, sin_name, None)
if (

cos is not None

and sin is not None

and tuple(cos.shape) == expected_shape

and tuple(sin.shape) == expected_shape

and cos.dtype == dtype

and sin.dtype == dtype

and cos.device == self.fregs_cis.device

and sin.device == self.freqs_cis.device

return cos, sin
else:
cached = self._tables.get((dtype, self.fregs_cis.device))
if cached is not None:
cos, sin = cached
if (
tuple(cos.shape) == expected_shape
and tuple(sin.shape) == expected_shape

return cached
# ERALFHMENIRGE, #1% decode BIZAREE| A repeat_interleave
if not allow_build:
raise RuntimeError(
"NPU interleaved RoPE cache is missing in a no-build path. "
"Initialize it before forward to keep decode free of repeat_interleave."
)
# HEHFEM cos/sin &
real_contig, imag_contig = self._contig_real_imag()
cos = real_contig.repeat_interleave(2, dim=-1).to(dtype=dtype).contiguous()
sin = imag_contig.repeat_interleave(2, dim=-1).to(dtype=dtype).contiguous()
if self.rotary_emb is not None:
cos_name, sin_name = self._buffer_names(dtype)
self._register_or_set_buffer(cos_name, cos)
self._register_or_set_buffer(sin_name, sin)
else:
self._tables[(dtype, self.freqs_cis.device)] = (cos, sin)



return cos, sin

python/sglang/srt/hardware_backend/npu/dsv4/dsv4_req_to_token_pool.py

REX DSV4ReqToTokenTablesMixin 823, per-req &iZH®E FH, i
DSV4NPUDecodeReqToTokenPool X3 disagg decode, ZMih LB E ML,

class DSV4ReqgToTokenTablesMixin:
""#Z DSV4-NPU per-req k324, AT prefill/normal 3fn disagg decode i,
78 EXEHRAA super().__init__(...) (BUE _alloc_size HIE) ,
RIEIAA self._init_dsv4_tables(...); free NEZRFEEE free ZRIAA self._dsv4_free(req).

def _init_dsv4_tables(
self, max_context_len: int, device: str, enable_memory_saver: bool
) -> None:
memory_saver_adapter = TorchMemorySaverAdapter.create(
enable=enable_memory_saver
)
# AEENREII A, EREEGEEREN register_dsv4_allocator 3%E#
self._dsv4_allocator = None
with memory_saver_adapter.region(GPU_MEMORY_TYPE_KV_CACHE):
for name, cols in (
("reqg_to_token_swa", max_context_len),
("req_to_token_c4", max(1, max_context_len // 4)),
("reg_to_token_c128", max(1, max_context_len // 128)),
("reg_to_token_c4_state", max_context_len),
("reg_to_token_c128_state", max_context_len),

setattr(
self,
name,
torch.zeros(
(self._alloc_size, cols),
dtype=torch.int32,
device=device,

def _dsv4_free(self, req) -> None:
# BERAHEBNL —BFIKBRAEFEIK c4/c128 TLHE
if self._dsv4_allocator is not None:
self._dsv4_allocator.free(reg=req, req_to_token_pool=self)

class DSV4NPUReqgToTokenPool(DSV4RegToTokenTablesMixin, ReqToTokenPool):
# IEEEXA, %R B model_runner_kv_cache_mixin JRE

class DSV4NPUDecodeRegToTokenPool(DSV4RegToTokenTablesMixin, DecodeRegToTokenPool):



# disagg decode A B, 4 AKHE DecodeReqToTokenPool

AR
« gemini-code-assist 8 swa.py Af0 bundle Z&t8EER%: torch_npu 73 A
allocator P EEFEREREN, B ascend_dsv4d backend.py H T bundle is not
None ¥ & w853k AttributeError, Talantan B torch_npu B&GESAFTRRT
swa.py BKzh; bundle ¥& & & 9] BE7E 8 A MIREE,
« randgun &XA&1E deepseek_v4.py RoPE A : gk _rope_head_dim kA
gk_nope_head_dim, Talantan B5K.
« randgun fa iforgetmyname ZXFR#| deepseek v2.py XRINEER] NPU decode: EiAiR
i is_dsv4_npu Hlir, ILERSE.
« iforgetmyname ffi%% mooncake/conn.py &KX 5 EM: randgun fEFE NPU REFFR
TR E GPU RN BETRBURSTUE KRG, MM AE, HWARY AscendStateTypes
. iforgetmyname &R A2k decode.py/prefill.py: &4 PR HEESARMBSK (GBI
extra_kwargs 3&EfE) , HFEERAHE,
« swa.py import fa bundle None #&2& (correctness): swa.py BKa1ZJR; bundle 1o & &k
KIMFENR, BEAMTEELRIE bundle 3E None,
- deepseek_v4.py RoPE #0O&K (correctness): BAE 5.,
« NPU SRARRL R (design): BU% review 2%, A0 is_dsv4_npu &7,
« mooncake/conn.py REX b E M (design): EZERE, 12 AscendStateType XA
SEE .
. decode.py fu prefill.py #£254iX (design): Fx%4& PR EAEIK, (BT 54| b R &
2, iforgetmyname EAHE,

R 5 B
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- NPU ¥R AR REYMREE: BEFMHRA, EIERES CUDA/ROCm £ZFIoLk
3% (dm ReqToTokenPool o CompressorBackendMixin) , 53 KiisoR =] 805 338
R,

« bundle A None B/ D221 E: 7 ascend_dsv4_backend.py B
_build_npu_compress_metadata_prefill  B3# A bundle.out_c4 loc EEit, #
out_cache_loc_dsv4 A None NS, SR ERAMTEEIRIE, BEFFEMEERK,

ORESRE P ERMERBERMENTT: chunked prefill #EERSRSIERHX N 2H 75
LE, HHFPIEAE extend prefix_lens_cpu o _build_npu_compress_metadata_prefi
Il 1, RE RSB IR T,

OMERBERE: XIERE 10 /N targeted unit tests, FXEBRREMAEHSE, RERE.

« ZRIVMEREMEVINE: 24 MERRE 4 ffFE, B8% 4 merge MR R, THEFR
R,



- B FuaseE: E5“[‘] NPU + DeepSeek-V4 BEEBEZ, A : 7 Ascend A3 IRIEER
Z DSV4 WA F "13k45 PD 2 Bif0 chunked prefill RN EEFA, ERZSHYEER
BEE, A%: HET NPU }é‘ﬁﬁuiﬂ’ﬂ?ﬁé’lé, AfE j”ﬁtfhﬁi%ﬁ -FA‘ RRPFEHN
dsv4_rope.py. dsv4 _req_to_token_pool.py iR, {Ei%it LR Mixin fFa&EFFA
RIFT AL M

« MFeFRIE: NPU EREZ , BMNRE R , RESFAFEHE | bundle Z2REBEERR
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