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[NPU] Support DeepSeek-V4 DSpark and refactor DSV4 cache management
SFBtla]: 2026-08-17 16:27

JRSCEERE: http://prhub.com.cn/sgl-project/sglang/pull/33676

PATHRE

- —AJ3E: NPU X#F DSV4 DSpark 30 ARRD I EMEFFTA X

« EME: EEFEIR, LEXEI=ZARITAREK: —=& C128 sidecar FrA RER —R L2
BRI #HN Radix . OB TVAERFA, # 5% E:RF| E 58 ISR A0 T ELR b fn T &3]
Ait#E &E; —& cache_mode=2 EFRSHEX GPU 5 A3 ABI HEE (
_build_explicit_state_block_table B9#43%| clamp + dummy EHRE) , XEFEER
NS S, =& ‘NPU £BZ3E T3 hardware_backend/npu 38 guard & 894
BREE, BIEEHE C128 sidecar BIETTMIRS compact/ragged verify #42,

THHES BAL

PR body ER#ENHL: "This PR adds NPU support for DeepSeek-V4 DSpark speculative
decoding. It also consolidates the DSV4 NPU cache and memory-pool implementation
and includes several small execution-path optimizations." tLE] DSV4 By DSpark 3N ARRD
R % # CUDA, NPU AP REMERZEEA; R NPU ZFLANBEEEE FEMRITT
—% paged state pool (cache_mode=1) , 5 GPU # ring FTA RN S X, FHREHFELHE.
BEXRR. PID P REZEEELR—HMNICKZTE, &FEKSK,

TR

AN PR WEEANOEAMA: python/sglang/srt/models/deepseek_v4 dspark.py (RZE NPU
LaETE DSpark A HBE=E% draft Bi[|) 5 python/sglang/srt/hardware_backend/np
u/attention/ascend_dsv4_backend.py ORZEE4ER / R BoHRIEETLE A3 EF ABI)
SCELETHRER, 5 4

1. DSpark #&FEANSE NPU RREEHA): deepseek_v4_dspark.py #Fig
_remap_dspark_weight name_npu, RIS mtp.* BIBNXEHZ
self_attn/ffn/markov_head N EBRET; NPU checkpoint B# QuaRot 58
embed/LM head, #& uses_own vocab_modules = is_npul(), attach_shared _modules &

NPU EARBHH-E target #EFAEIR; shared_experts_fusion_disable_reason #& NPU Lt
BREZRARE (ModelSlim MREBG A X HFEZELERmMSE) . modelslim/modelslim.py B2E
#hn WAAB/WBAS By NPU 35 403E,

2. EREEFIHIE| cache_mode=2 BRIRS%K: ascend_dsv4_backend.py #7138
_build_explicit_state_block_table, & GPU N state location 3&EZRK A3 B table ABI
. C4 REBZ full>SWA—state REENIE, C128 KA reg _pool idx + 43t & Fak;



TR/ A E padding fr E%—5 N dummy_state_loc (IE3k. FET) , #H# A3 EF R
A -1 B9E L, MIFRJR overlap_transform & HE cache_mode=1 # state page table FE
#Bi&, prefill metadata F seqused BRITHE. dsv4d_max_input_capacity #E#tA &K
chunk KE 3,

3. BESABEMAREN: X2 commit 0d5167e B98%, dsv4_memory pool.py H
NPUCompressStatePool M paged 3B A GPU ring JRSHAEEERE (SR HED
/ring FTA AR / #hht &%, X FP32 Bi=. 3-D #EA" dummy 1T) ; dsv4_allocator.py
MR C4 KV EREBERSHEE, C4 LEKHE derive c4 loc_from_full M full FEAIRA

(% 4 == 3 PIZEREH) , C128 ABZANIMIIMIETT K/NF c128 page_refcount;
dsv4 _req_to_token_pool.py 3IBJRFKE req_to_token_swa/c4/c128/c4 _state/c128_state
AIKERUERAN —3K req_to_c128_sidecar, #X3#F Radix LELERZR
Req.c128 prefix_page_ids Il E/EE alloc &% dsv4 _common_hooks.py WKEAR
B C128 sidecar. Rtgi& C128 KV B PD payload, SWA/C4 RSE AN FEAEHMEEZ,

4. #13E Radix C128 sidecar AfF: ©#7 c128 sidecar_component.py 523,
C128SidecarComponent(TreeComponent), A &iR#IL TE C128 MIETT 1/EA Radix
B LA REAR/NETT, WORTULIERA,; EARKR 128 * page_size A FHH
TRH _attach page, WEBTHIFREZRKG I AITE, B C128 MASE AT token I
BRI, BEREBSHY / ERE W a0 REE SWA rebuild X5F,

5. BUTERZ ML, BEikS P/D BBE: deepseek vi.py ¥t
_forward_prepare_multi_stream_npu, 38 KV #%Z®5 Q #Z¥o0RK3|MML NPU RARLES R
1/ EEBRESE, HEANBTEEMHKRM,; £M4F not is_extend_or_draft_extend_or_mix
ed(), REZ decode/verify, dspark_worker v2.py. dflash_info.py &®C graph EKS
DP-attention idle rank; #3% dflash _disaggregation.py 5 extra_ops_loader.py, &&
# SGLANG_DSPARK_EXTRA_OPS_SO IEZEEMBH KRB .so EF (
npu_sparse_attn_sharedkv(_metadata)) »

MIRE ERZELE: test_npu_ascend_dsv4a _backend.py M&T _overlap_transform B 7 AN&
M CZRBAE T NRSEKENR) ; KFE NPU DSpark 3RBSREN, FIFIRFRE T & 16

NPU FahBaifiARS GPQA-Diamond ¥5E (0.894) . IsEt/MERE FIKHE (Compressor.
DSpark #gEE ) @3d ASCEND CUSTOM_OPP_PATH /
SGLANG_DSPARK_EXTRA_OPS SO3EN, £¥ sgl-kernel-npu#689/#699/#708 & NEFKR.

REEF:

« python/sglang/srt/hardware_backend/npu/dsv4/c128_sidecar_component.py (&R
Radix &7%; 2% source; A core-logic; 5 C128SidecarComponent, _attach,
commit_insert_component_data, finalize_match_result_in_cache) : AKREHFEM B
G C128 sidecar FTARIER!, B7EE C128 M3EM#EF| Radix MF &, TEHA.
AR, MR, RiEHEHE GRS,

« python/sglang/srt/hardware_backend/npu/attention/ascend_dsv4 _backend.py (FE3k
B e %8 source; LR core-logic; &5 _build_explicit_state_block_table,
CompressorAscendBackendMixin, _build_npu_compress_metadata,
_build_npu_compress_metadata_prefill) : E4E2 / K3 &E#M cache_mode=1
paged R&MFE| cache_mode=2 ERIRSHREK, #13 A3 EF ABL i&f, 2R PR IE



B BRSO B XA

python/sglang/srt/hardware_backend/npu/dsv4/dsv4 _allocator.py (#E3k HBLEE; 2531
source; ER core-logic; &5 _derive_c4 loc_from_full, retain_c128 pages,
release_c128_pages, replace_req_c128_prefix) : KB R AMEE L : BFRIEL C4 SRS
AEHE, C4ALBM full IRE, C128 TR 3| ARSI MIE A,

python/sglang/srt/hardware_backend/npu/dsv4/dsv4_memory_pool.py (3R A& ;
5| source; A core-logic; 5 NPUCompressStatePool,
_replace_invalid_with_dummy, translate_from_swa_loc_to_state_loc,
translate_from_req_position_to_state_loc) : NPUCompressStatePool M paged
cache_mode=1 2K A GPU ring RAMSEERE, C128 S| AL METUARN, BERF
EMIKRERA,
python/sglang/srt/hardware_backend/npu/dsv4/dsv4_common_hooks.py (1E3R 75454
F; 25| source; M core-logic; &5 maybe_write_dsv4_extend,
dsv4_state_payloads, c128_kv_pages, write_dsv4_prealloc_tables) : A{ZHEHFNE
KERENKEARE C128 sidecar, P/D payload RIRE NPU #5488 C128 KV 1T,
SWA/C4 £ RARFEEZ,

python/sglang/srt/hardware_backend/npu/dsv4/dsv4_req_to_token_pool.py (FEiR BRgt
M 255 source; A core-logic; 5 write_c128, set_c128_prefix_pages, alloc,
_init_dsv4_tables) : per-req &k kB AIKIKERA—3K req_to_c128_sidecar, HZi#F
Radix LELLE RIGITHEIREH alloc %, & sidecar 5 ANBEEEHI%E &,
python/sglang/srt/hardware_backend/npu/extra_ops_loader.py (#ik HE-Fmzk; X7
source; E® dependency-wiring; &5 OpLibSpec, TorchOpLoader, initialize,
initialize_dspark_sparse_attn_ops) : FIEINIRE FEMEEE, DSpark HEIEEHEFM
K3t sgl-kernel-npu X, BRIFFETEFA .so, BB IMHNEEAIN,
python/sglang/srt/models/deepseek_v4_dspark.py (13 DSpark #&: 35| source;
A data-contract; &5 _remap_dspark_weight_name_npu,
uses_own_vocab_modules, shared_experts_fusion_disable_reason) : NPU DSpark &
RIRERANZS: ModelSlim checkpoint 8 NPU RREZ Eat. B embed/LM head.
ERAAZETEmME,

python/sglang/srt/models/deepseek_v4.py (F&3k AREFREA; £A| source; FEH
core-logic; &5 _forward_prepare_multi_stream_npu) : #3¥¢ NPU %%
forward_prepare, KV/Q 2BRMMMIRES RIE / EERES, FTHERREZ
decode/verify,

python/sglang/srt/speculative/dflash_disaggregation.py (it HENRAE; K5
source; M core-logic; &% build_dflash_family_disagg_draft_input) : # 3 DFlash
BEERE P/D A E T draft #IAMZE, X 3F overlap BB future publish/stash, &

DSpark &EEBRE,
test/registered/unit/npu/attention/test_npu_ascend_dsv4_backend.py (#E3k 3 & /MR,
. K5 test; KA test-coverage; &5 TestOverlapTransform) : #IFR T #
_build_explicit_state_block_table BRfX#) _overlap_transform #9&3R 7 NEN, Kb
MEZ, ENREELRATIE S



XG5 C128SidecarComponent.commit_insert_component_data,
C128SidecarComponent._attach, C128SidecarComponent.finalize_match_result_in_cach
e, C128SidecarComponent.evict_component, _build_explicit_state_block_table,
CompressorAscendBackendMixin._build_npu_compress_metadata,
CompressorAscendBackendMixin._build_npu_compress_metadata_prefill,
DSV4NPUTokenToKVPoolAllocator._derive_c4_loc_from_full,
DSV4NPUTokenToKVPoolAllocator.retain_c128_pages,
NPUCompressStatePool._replace_invalid_with_dummy,
NPUCompressStatePool.translate_from_swa_loc_to_state_loc,
DeepseekV4ForCausalLMDSpark._remap_dspark_weight_name_npu,
DeepSeekV4Attention._forward_prepare_multi_stream_npu,
DSV4ReqToTokenTablesMixin.write_c128, DSV4ReqToTokenTablesMixin.set_c128_prefix
_pages, TorchOplLoader.initialize, build_dflash_family_disagg_draft_input

KR F B]

python/sglang/srt/hardware_backend/npu/dsv4/c128_sidecar_component.p
y

Zli/ ZHEEMBZOHIE: C128 sidecar FTARRE, 52X C128 MHETHE| Radix AT
R, RFEEA. 2R BE, EE#ASEGRAL,

class C128SidecarComponent(TreeComponent):
"""C128 sidecar FIARER : RIEZEHNMIE C128 page ZFE % Radix i,

HAORUMABERES A, BELERASNERASHIXZINR

component_type = ComponentType.C128

@property

def allocator(self):
# DSV4 NPU HBLE#A C128 page 3| Ait¥k, 13F B esh—LbIE,
return self.cache.token_to_kv_pool_allocator

def _attach(self, node: UnifiedTreeNode, pages: torch.Tensor) -> None:
if pages.numel() ==
return
ct = self.component_type
cd = node.component_data[ct]
assert cd.value is None
value = pages.clone() # TMEEBHM, BREEEANTLEEZTAISR
self.tree_core.set_component_device_value(hode.id, ct, value)
self.allocator.retain_c128_pages(value) # &4 page 5| Ait%k, FFiZRTEIUK

def commit_insert_component_data(
self,
node: UnifiedTreeNode,
is_new_leaf: bool,



params: InsertParams,

result: InsertResult,

cache_actions: list[CacheAction | ComponentAction],
) -> None:

if not is_new_leaf:

return
assert params.key is not None
assert params.c128_value is not None

# Full/SWA ®TREEIBFERETK—&KKMH T XELENTEN

# C128 B RAMENT T & LR page, iLESH X AAETEE

# RIAHTE C128 page R, MAZERT|ELEMIE Radix ¥ 2,

group_tokens = 128 * self.allocator.c128_attn_allocator.page_size

first_boundary = (result.prefix_len // group_tokens + 1) * group_tokens

for boundary in range(first_boundary, len(params.key) + 1, group_tokens):
boundary_node = self._ensure_boundary_node(node, boundary, cache_actions)
page_index = boundary // group_tokens - 1
self._attach(boundary_node, params.c128 value[page_index : page_index + 1])

def evict_component(
self,
node: UnifiedTreeNode,
device_frees: dict[ComponentType, list[torch.Tensor]],
host_frees: dict[ComponentType, list[torch.Tensor]],
target: EvictLayer = EvictLayer.DEVICE,
) -> tuple[int, int]:
cd = node.component_data[self.component_type]
if EvictLayer.DEVICE in target and cd.value is not None:
device_frees[self.component_type].append(cd.value)
self.tree_core.component_evictable_size_[self.component_type] -= len(cd.value)
cd.value = None
# C128 TU& Full token B93#BIEkIE, 55 AF token IRZFITEK,
return 0, 0

python/sglang/srt/hardware_backend/npu/attention/ascend_dsv4_backend.
%

JE4E% /| RE| BE3M cache_mode=1 paged JRASMENHB| cache_mode=2 B RSHRE,
¥ A3 HEF ABI EFE, A PR IEAME R X4,

def _build_explicit_state_block_table(
*
compress_ratio: int,
coff: int,
state_pool,
token_to_kv_pool,
req_to_token: torch.Tensor,
reqg_pool_indices: torch.Tensor,
start_pos: torch.Tensor,
cu_seglens: torch.Tensor,



seqused: torch.Tensor,
max_input_capacity: int,
) -> torch.Tensor:
"3 GPU WA state location 3EBLEY, A3 cache_mode=2 # table ABI,

cache_mode=2 EE&—3k 8 XN state_block_table: HHEF| + LRTHAT,
F|BE E A coff * ratio + max_input_capacity; TR/BEMES AN
dummy_state_loc (IE#k. EEAT) , BA A3 ETREZLFTwRE,
req_pool_indices = req_pool_indices.to(torch.int64)

capacities = cu_seqlens[1:] - cu_seqglens|[:-1]

history_size = coff * compress_ratio

width = history_size + max_input_capacity

columns = torch.arange(width, dtype=torch.int64, device=req_to_token.device)
positions = start_pos[:, None] - history_size + columns

within_capacity = columns[None, :] < history_size + capacities[:, None]
valid = (seqused[:, None] > 0) & within_capacity & (positions >= 0)

if compress_ratio ==
# C4 RASIRFE SWA #IETL: & full>SWA B SWA—state R &EN %,
# RHHATE torch.where Z RI# &S|, TS clamp PR
safe_positions = positions.clamp(0, req_to_token.shape[1] - 1)
full_locs = req_to_token[req_pool_indices[:, None], safe_positions]
swa_locs = token_to_kv_pool.translate_loc_from_full_to_swa(full_locs)
state_locs = state_pool.translate_from_swa_loc_to_state_loc(swa_locs)
else:
# C128 IRAIE req_pool_idx + 43 B F b, A& ks,
state_locs = state_pool.translate_from_req_position_to_state_loc(
reg_pool_indices[:, None], positions

return torch.where(
valid,
state_locs.to(torch.int32),
state_pool.dummy_state_loc,
).contiguous()

python/sglang/srt/hardware_backend/npu/dsv4/dsv4_memory_pool.py

NPUCompressStatePool M paged cache_mode=1 kA GPU ring JRASMEEERE,
C128 Mg NI B TR/, BREFEMBHXBERY,

class NPUCompressStatePool(CompressStatePool):
"A3 FHEERE: HIFEE A GPU AR ring WRAMEI S ES FTA ARALN,

IBESZEL A NPU #5487 —& paged state pool (cache_mode=1, block 0 £
skip-sentinel) ; LML cache_mode=2 BRAAE X, FEIIRESZEFH
AEL. ring FTA XA it ¥ 24K B CompressStatePool, NPU IR % :
1. =34 3-D A,
2. &% FP32 84 (A3 custom.compressor RS FP32 state_cache) ;



3. BIEEMNEBEHADEEN EHR dummy T—EREX TME 0 &%,
FeeBHA -1 2L (A3 ETFEBLFSHSE) .

def __init_ (self, *, size, overlap, head_dim, dtype, device,
enable_memory_saver, ratio, ring_size, swa_page_size):
assert ratio in (4, 128), f"NPUCompressStatePool R % 3F ratio 4/128, WkH| {ratio}"
assert dtype == torch.float32, f"Atlas A3 custom.compressor &£ FP32 state_
cache, UkZ| {dtype}"
assert ring_size > 0, f'ring_size A A IE, UkZF| {ring_size}"

super().__init_ (
size=size, ring_size=ring_size, overlap=overlap, head_dim=head_dim,
dtype=dtype, device=device, enable_memory_saver=enable_memory_saver,
ratio=ratio, online=False, swa_page_size=swa_page_size,
state_cache_page_size=ring_size,

)

#RITMAERE, EA T NENES;, A3 ETF 2L 5wm%,

self.dummy_state_loc = self._size - 1

if ratio == 128:
# E£Z RSB dummy 4T; A RBENE C128 5K bank EHEXR
# B RTE B IRE—TE BT

self.kv_score_buffer.clear()

def _replace_invalid_with_dummy(self, state_loc: torch.Tensor) -> torch.Tensor:
return torch.where(
state_loc < 0,
torch.full_like(state_loc, self.dummy_state_loc),
state_loc,

)

N
THEHE 5% comment, ERE=4E:

1. verify SEEZEEIR (AndylLi429) : ¥ ascend_dsv4_backend.py B
_build_npu_compress_metadata E3#£i8] use spec_info.draft_token_num? , xR
A self.speculative_num_draft_tokens 8918]&, head BEXRHA
int(forward_batch.spec_info.draft_token _num), FA{EEEKE verify TTEIES U /T
speculative forward B E 52 draft #HE—K.

2. MR HMr X (randgun) : 7 disaggregation/utils.py & 1168 473X maybe use
isinstance(token_to_kv_pool, DSV4NPUTokenToKVPool) is better?, J&F miMEEIN;
MR R IR TS, FIRE AT,

3. ZRAERZ extend (randgun) : T deepseek vi.py & 1390 TERZRBALMHE
change to not extend, head AELHFBEH £ not forward_batch.forward_mode.is_exte
nd_or _draft_extend _or _mixed(), BF NPU Z#RR/ERAT decode/verify,



« verify 52 &K1 spec_info.draft_token_num (correctness): head BEKA
int(forward_batch.spec_info.draft_token_num), 3#EE#HE n_draft TE, IPFENLREK
X

« DSV4 KRV R WrzZ XA isinstance (design): AR R W BAR R MIT R, BIXRE AFE
XFIT

« NPU ZHREEFREREE extend (performance): head A LEBEMLE not
forward_batch.forward_mode.is_extend_or_draft_extend_or_mixed(), ZRR{/ERAT
decode/verify, RIEBETE,

Ao 5 B

« RS FARREFEENET:

1. KRR REM: DSV4A NPU ZHEMER + paged RASMEKA sidecar + ring FrAAX,

Ca ALEN MBS E M full JTRE" (KRB % 4 == 3 BIXFRIR) o ET full AL ED
R X EX 3 RSB ERRS C4 AL, BYVIRFEE, dsv4 allocator.py /
ascend_dsv4 _backend.py EEE S EHY,

2. IMERE FIERHMK# : Compressor (torch.ops.custom.compressor) .
npu_sparse_attn_sharedkv(_metadata) F&E-FE K sgl-kernel-npu KA H, SEEN
SGLANG_DSPARK_EXTRA_OPS_SO 5 ASCEND_CUSTOM_OPP_PATH FaliEN;
extra_ops_loader.py BRI T HFHFES Python ABI, RRIEJEE CANN IRARFREME,
B R KE R,

3. RIEE=AM: PR BA# NPU compact/ragged verify KM, {XIIE static verify; [FAF
MR T _overlap_transform BN B RiNFMEZ, C128 sidecar B9 Radix A / JK&E /
KUEEHMR AN EN, EHREATHEREETESRE 16 NPU FITRIE,

4. CUDA FRBREL guard: NPU ¥ BZEECAE deepseek vé.py.
deepseek_v4_dspark.py FHERBXMAF, F _is_npu 2 XRE; FEERARERE
B2 (I DSV4Statelens ZEMAMIBR. forward_batch_info.py F -40 4T) , WTRERIR
NPU X BYBXEh EHT, - &7 BWSEE: X NPU AP s B EEAKIREA—ModelSlim
E1L8) DeepSeek-V4 $EE DSpark M AR E X E[E Ascend A3 LE3B4T,
GPQA-Diamond 0.894 E¥Ti# DP attention. DeepEP. P/D /% ; Xt DSV4 ZHFEERE
—RERREN, FRAOEE. A, BERBEDE. Radix 7. A%8F5 P/D £,
KET NPU 5 CUDA EEGERRSHANR LN XREE (IkskE| GPU ring AN) , B4
AL EEFRARBESAREIETE R, BRER: 36 A commit. 4 fifEE (
2044145178, randgun. Talantan1102. JiaruiChang5268) e, &M K squash (
perf EIREEZHFEMN) , ELEHME, ETHRANFTOIKIEH#AEAN. - NRIFD:
BOBARE , SMNREFIRHKRE , RIEBEZR , MIREERYD , CUDA BERBIKG
ZF e TES

KRR L&
+ PR #33480 [AMD] Support prefill context parallel two batch overlap for DeepSeek

V4: IR DSV4 ERZR / #ORESMEREREE, A& PR & NPU Mtk
_forward_prepare_multi_stream_npu 5 &3 B LR, WFEHRX R,



« PR #35059 [Spec] Resolve shared-read ends from the backend declaration alone:
speculative RES X Z M /E3mAEBHEMN, 5K PR #9 draft worker. verify JTTE#E
PRz [B] J& M AR A B B R Bt

« PR #34277 [DSV4] Emit TMA-aligned UESMO scales for FP8 einsum: DSV4 EL NS

FP8 B&12thMk, 54 PR B9 ModelSlim Eum# & DSV4 EiR & DSV4 454K,



