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PAITHRE
« —A]iE: [EBR DSv4 eager workspace £/, & allocator 4B
- HEME: BRI, % PR ZEM GPU Z2R%mES CUDAGraph R G a9 R 41
« B F)I R4 caching allocator B E X workspace Mt BTEE stream &K,
ENEREE KA FGRk 8 EFEIER,
« BoR T AR AR X RETEDR, FHKBUE SEMEKsn (#51430.
#52401) FREKRIF2 MRS,
e EVRBIRAZ R BIIE BT BRK, 1EEDBEIASEA draft RSB RMER T, HIX
B R X IE & E AN ZE R

THRES B

PR body BAFAFE L : ALK scratch pool T EF CUDA REREAE, B8 caching
allocator By stream/event 4 4y B HARER, AF producer BB #*E workspace fmZ RIHY
consumer FREMIEEAE. EIREN TIRE pre-#49236 WHELAEGALAITA, EILAR
LHEREN, MEETATUA #51430 B3 Q projection/KV #EA. indexer &%,
compressor & HE eager break #F# AN captured region, HEILEIRAE Model Runner
V2 EREHKFE #49236 WER 3.9% TTFT Bk#; i #52401 F Model Runner V1 #X & 5%
eager region MBEREZZEXBAWKIF V1 i, EDREIZERRZ TTFT BmME RN E,

TR

1. MIER scratch pool 2£: #FR vliim/models/deepseek_v4/eager _scratch.py (-137 4T) ,
B3t DeepseekV4EagerScratchPool B __init__ . _packed_size. _views. g_out.
compressor_scratch, indexer_g_outputs. global_topk_outputs F 7%k, ZERMF AN
uint8 FAEIR 256 FH AT FP4 K518, global topk. compressor =K IGHt4EH,
HFEHERE num_tokens B slice A,

2. BEXIEBNEHIERA: & viim/models/deepseek_v4/attention.py T
eager_scratch_pool 5%k, self.eager_scratch_pool BM.
_global_topk_output_buffers Z3%, W& _fused_gnorm_rope_kv_insert H £
fused_deepseek_v4 _gnorm_rope_kv_rope_quant_insert out %%, WEHERARE
K EH fused_deepseek_v4 _gnorm_rope_kv_rope_quant_insert;
DeepseekV4Indexer B wg_b_and_qg_quant & fused_indexer_qg_rope_quant &



output_buffers ¥R R,

3. FEER S RENER: £ viim/models/deepseek_v4/nvidia/model.py @il [&
eager_scratch_pool B8z (& ubatching ¥|¥. padded heads it#&) XIq
DeepseekV4DecoderlLayer BfEi#; £ vlim/models/deepseek_v4/compressor.py il FR
eager_scratch_pool %41 compressor_scratch B{E/, & cutedsl B2 EH LB
scratch,

4. #%F& out-param EF: T csrc/libtorch_stable/ops.h 2 torch_bindings.cpp H kR
fused_deepseek_v4_gnorm_rope_kv_rope_quant_insert_out BYEBA. schema & X fo
CUDA SZIL4RE ; R#P 152K fused_deepseek_v4 _gnorm_rope_kv_insert_kernel.cu.
fused_indexer_qg.py. sparse_attn_compress_cutedsl.py. cache_utils.py 4%
output_buffers Xk,

5. MAREEE: MIFR tests/kernels/test_compressor_kv_cache.py # 8
test_compute_global_topk_reuses_output_buffers, k&
tests/kernels/test_fused_indexer_g_rope_quant.py ¥ 8 output-buffer E RS, HAE
tests/kernels/test_fused_deepseek_v4_gnorm_rope_kv_insert.py VUGEEIRE EHETFE
% 1EEBRIBIT 240 passed. 11 skipped,

R

« vllm/models/deepseek_v4/eager_scratch.py (iR IGEFZEF; K5 source; KA
deletion; 5 DeepseekV4EagerScratchPool, init, _packed_size, _views) : #&ERH
MRBY U, BAEDREIZ O DeepseekV4EagerScratchPool, %R #49236 5| AH
BARIB T workspace b, BITEA uint8 FAEIRITFTFYH £ FP4 indexer. global
topk. compressor BIGBTEEM, IERESRAE & B A XFS B K IR.

« vllm/models/deepseek_v4/attention.py (#3k SEFEAE; 2% source; EH
data-contract; 5 _global_topk_output_buffers, DeepseekV4Attention.init,
DeepseekV4Attention. fused_gnorm_rope_kv_insert, DeepseekV4Indexer.init) : J &
HRNEZRRZAZ O, B eager_scratch_pool 3K,
_global_topk_output_buffers A& & out-param E-F4 %, %&E kernel AR
allocator A ECHIH IKE, EARERINEEEMAL,

« vllm/models/deepseek_v4/nvidia/model.py ({3k fERM3E; 29| source; LA
data-contract; 55 DeepseekV4Decoderlayer.init, DeepseekV4Model.init) : #RI%
BLAN O, kR DeepseekV4EagerScratchPool B98|22iZ 3 (& padded heads ITHE 5
ubatching HEFR¥IKT) , H1Z1E & DecoderLayer £ pool, RHMREMNE AR
%o

« vllm/models/deepseek_v4/compressor.py (#E3k E4ES; K5 source; XA
data-contract; 55 DeepseekCompressor.init, DeepseekCompressor.forward) : JE4E
HLEE12, #FR eager_scratch_pool 5%k % compressor_scratch BfE N, cutedsl &2
S BHAE scratch, 5FEARBERKRIF—Ko

« csrc/libtorch_stable/ops.h (B CUDA W#%; 2£%| source; ER core-logic; &
fused_deepseek_v4_gnorm_rope_kv_rope_quant_insert_out) : C++ op OB, k&
out-param EF fused_deepseek_v4_gnorm_rope_kv_rope_quant_insert_out BYE BA,
5HAE torch_bindings.cpp B9 schema JEftfn CUDA SZIL4RE —HeIE 4.



« vlim/models/deepseek_v4/nvidia/flashinfer_sparse.py (#3k #IBE3%; %3 source; &£
A data-contract; &5 _forward_decode, forward_prefill) : #BESEE NG, FBR
decode/prefill #12% compute_global_topk_indices_and_lens B output_buffers 5%X,
REKFAZRBITRELERET,

. tests/kernels/test_compressor_kv_cache.py (13 MERFAF|; £KF| test; LR
test-coverage; {45 test_compute_global_topk_reuses_output_buffers) : MRXBEE,
4 test_compute_global_topk_reuses_output_buffers, ZMANT = £ A% b oy 5kIEF
%, 5EDREM allocator-back T AF &,

. tests/kernels/test_fused_indexer_qg_rope_quant.py (&3k MRAHE]; 25| test; LR
test-coverage) : MREE., B output_buffers EAZRNMESFEERIE, B EMR
&R B MR By 2 R 1B X

X5 DeepseekV4EagerScratchPool.init, DeepseekV4EagerScratchPool.global_topk
_outputs, DeepseekV4Attention.init, DeepseekV4Attention._fused_gnorm_rope_kv_insert,
DeepseekV4Attention._global_topk output_buffers,
DeepseekV4Indexer.wg_b_and_g_quant, DeepseekCompressor.forward,
DeepseekV4Model.init

R F B

vlim/models/deepseek_v4/eager_scratch.py

AR PR B X, BAERZOTE DeepseekV4EagerScratchPool, %R #49236 5|
ANBEBIRHEZ workspace b, BIEA uint8 FERXTTH R/ £ A FP4 indexer. global
topk. compressor BIRBTEEP, IERZ BSR4 6 B HA XS B R IR

# WMIREY DeepseekV4EagerScratchPool & #49236 5| NBIRER & ZF workspace i,
# BES R IERNEPITAH B uint8 storage, % 256 FRXFHIIIR, L num_tokens
ZHEIMRAE,
# B A XA pool R23 caching allocator, FT3%R4&1 CUDA stream/event 1&K#i;
# [ layer [ stream 8 producer/consumer T REIRE B —hNE, FAEEEZDS,
class DeepseekV4EagerScratchPool:

_ALIGNMENT = 256

def __init_ (self, max_num_tokens, padded_qg_heads, q_head_dim,
index_g_heads, index_qg_head_dim, index_topk, device):
self._g = torch.empty(
(max_num_tokens, padded_qg_heads, g_head_dim),
dtype=torch.bfloat16, device=device)
# FP4 indexer #iH. global topk. compressor scratch 3£E—3k aux storage,
# A max M3k sum HEKR/NDN, BRA=ZERRAER (WTAHER) o
aux_bytes = max(
self._packed_size(specs)
for specs in (fp4_specs, global_specs, compressor_specs)

)

storage = torch empty(aux_bytes, dtype=torch.uint8, device=device)

. 8N storage VI BEARME, BiZ num_tokens EHFYIHA .



def global_topk_outputs(self, topk_indices):

# REZHFH (indices, lens) Y1/, ARAAERE T layer RBER—HRAHF

output = self._global_outputs.get(num_tokens)

if output is None:
indices, lens = self._global_template
output = (indices[:num_tokens], lens[:num_tokens])
self._global_outputs[num_tokens] = output

return output

vliim/models/deepseek_v4/attention.py

ERAMANESRERZRO X4, BIR eager_scratch_pool 34,
_global_topk_output_buffers A& K out-param EF4 %, &E kernel NER allocator &
BT IKE, EARERNEEZHA,

# Revert #49236 B2 8 fp8_ds_mla paged #&13:
# Q Il norm+RoPE. KV Ml quant+insert /5@ fused kernel 58X;
# 18 g B9 padded ¥ R BERBEEE LK scratch pool,
# fEH kernel WERREIT caching allocator A EEHREFHIKE,
if cache_dtype == torch.uint8:
# fp8_ds_mla UESMO paged path, KFELE:
# Q Ml: per-head RMSNorm (& weight) + GPT-J RoPE, Z3EZ padding head #&;
# KV fl: GPT-J RoPE + UESMO FP8 quant + paged cache insert,
# kernel 2 BtHiR[E padded q K&, 44 FA#AE caching allocator BRER.
swa_kv_cache_2d = swa_kv_cache.view(swa_kv_cache.shape[0], -1)
return torch.ops._C.fused_deepseek_v4_gnorm_rope_kv_rope_quant_insert(
a, kv, swa_kv_cache_2d, swa_metadata.slot_mapping,
positions, cos_sin_cache, self.padded_heads,
self.eps, swa_metadata.block_size)

#3EE: EDRBIXBAE eager_scratch_pool is not None B4 %,

# S4EE pool B9 g_out MEFAA ..._insert_out 53k,

#ZMOELEE T caching allocator By stream/event 4 4y J& 4R FR B,

# TTRERERRI— consumer MARIRTHR, TA producer BEE R —HhE M,

SN

% PR A SZFMH code review 118, RAFRANMEATFIL, ZWRKHBEIEEE PR body

HiER

« mergify[bot] &84 pre-commit #&&E LK KH B K LZEGBIT, BTREMERT.

« fEEPUAT /ci run & Buildkite CI #84486,

« fEEE body FHEIR T HABMRET: BAEK scratch pool ©%43T caching allocator By
stream/event £ REARER, FEBEREBENR; ERE MRV2 E #51430 MR K&
FZERER M, MRV1 A #52401 895 eager region BERNMER TTFT EIR,

« pre-commit & E KK (style): /EEELERAT /ci run itk CI, & EMELIE,

« BRFLERSSHEERE (design): XABRUKE 24 GRM; MRV2 LA #51430
REBKERE MR, MRV BELUNE,




« Cl % (other): CI B35fT,

R 5 B

- R

1. MEBEEER N : MRV1 B2 E, torch.empty D EC&ATE eager X%, TTFT T AEEIR
, PR EBE AR RAE YRIFEI £,

2. BROOERIRIIE: EE B3R DeepSeek-V4 checkpoint REEAM, KIBAT TP4 serving
5 GSM8K ¥#fh, FEFAMERE kernel REME =,

3. C++ FEOZ E: & fused_deepseek v4 _gnorm_rope_kv_rope_quant_insert_out &
BIMRFIZ out-param HE-FHSMRREBRE=F G, TEEHHRIF CUDA ¥ E.

4. REFFHEMA: MERRKF single storage REFIZELELIGHKE, EFEETRE
LHA, (BEE4FEEAE caching allocator BHAEIE, EREE / BRAAEI AXK,

5. AR A ERASZREHIR, F5IAHERE FERNREPEMESRIEES, -
®: XA DeepSeek V4 #IBERSLHK / ZRAHR TWIEHMERA, BEE
workspace ¥ &5 SR B IR E R, MERE: MRV2 B2 TTFT f&i#F (
captured region NG ELIIMNTEE) . MRV BEZTEEERREREN, NEA%E: BEAS
BEEAMBSEZ N T NFE RSB, K& caching allocator #) stream/event FRER
, REEBRERSY; REMRA 354 TR, BEEFE. FEK: ZEXEFTEEHR
3% CUDA ops, HEIEEIFERRIE TP4/GSMEK I0IF AFIA MRV MEER A, -
REFRIT: LR EE |, MERBRKKE , SRAOERTf , C++ BEOTE , BRFLHE
£

K ERAK L

« PR #49236 [DSv4 Perf] Optimize workspace reuse for eager break: & PR EDRHYJR 14
PR, 3| A7 DeepseekV4EagerScratchPool 5 out-param &+,

« PR #51430 [V1] Move DSv4 input preparation into captured region: i PR ¥4 Q
projection/KV & A. indexer E%&. compressor & N captured region, EEIR/E
MRV2 BRSO BLFFSEZE A captured, MEEEARIIK,

« PR #52401 [MRV1] Restore wide eager region for DSV4 attention: iz PR 4 Model
Runner V1 & 5% eager region, EIRGIZEIZDEAIE eager M, TTFT EuakE,



