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« —4)iE: DSv4 eager BRIZFTIEAE RN R LEZ P E A TAEX, /AMBRAL TTFT

- EEME: EEER. EAEIFMMRITRE: —& _packed_size A max fIE sum &5F
BF scratch BB —RAREIRPAB=ZRAREN C4/C128 MFARRKIEALF I,
& C++ BEF out THHER (..._insert_out) , & kernel NERLECEK N EE A LB,
ZHIR eager BBIR LB HEAAAF %, IFAME CUDA Graph eager break., MLA ZEiE#Y
ALk kernel workspace BB TRRITA EESENE, &6 review P A TEORIAY
REITE, WEEE R vLLM X R O & AT A IR

THHES BAL

PR body PAF#IXZ issue #45861 (DeepSeek V4 MEERALBAES) HWFESE, @R |
Optimize workspace reuse for eager breakl . #H#HLZE: 7 eager break (CUDA Graph #
ITHIERAZ) T, JEEAEBRE q B4, FP4 indexer. global topk Bi&t#n compressor & &
AN forward B IgS QB FEIKE, QRAMHBME TTFT/TPOT XEEEZ L, FEARXTS
BEERR TERHAERERER, B eager BIZNESHE, REFHEELRE (gsm8k
exact_match 0.9507—0.9515)

SCIIR AR
A PR #ULTF 5 %K workspace £ FARBE:

1. PR R E 4t DeepseekV4EagerScratchPool (vliim/models/deepseek_v4/eager scr
atch.py, @XM +137 17) : EMER—RKMELIEFAEFHE— a (bf16,
(max_num_tokens, padded_qg_heads, g_head_dim)) #n—32 uint8 aux storage, aux
storage it packed _size + views % 256 FHRXNFHIH =AHME : FP4 indexer

(values/scales/weights) . global topk %t (indices/lens) . compressor scratch (

fp32) , XBIZITE aux_bytes = max(ZAITEA/DN) MIE sum, FRFIRAKRIERZ [FP4
indexer X C4. global mapping ¥ FP4 indexer Z/J&. compressor scratch 41X C128]
, —EFEARNEF, HBREARETES, XIMEMH g _out. compressor_scratch,
indexer_g_outputs. global_topk_outputs FI/NE num_tokens ZEFMEIAG 828, dict
% token FIEMHZENE, BRESETA.

2. ERERMEA R ZFZRESLE (viim/models/deepseek_v4/nvidia/model.py)
DeepseekV4ForCausallLM #3&8tH  select dsv4 attn_cls(vlim_config).get padded_nu
m_qg_heads(...) it& padded heads, L, max_num_batched_tokens,



config.index_n_heads. config.index_head_dim. config.index_topk £z
self.eager_scratch_pool; 1X¥ not vlim_config.parallel_config.use_ubatching BE|zE,
% TODO #tLBH dbo/ubatch FEEm ubatch 48y buffer, FE%
DeepseekV4DecoderlLayer & pool £ NEA attention B,

3. B& attention eager break T2 (vlim/models/deepseek_v4/attention.py +
csrc/libtorch_stable/ops.h + torch_bindings.cpp) : #3¢ C++ EF
fused_deepseek_v4_gnorm_rope_kv_rope_quant_insert_out, S5BEE ..._insert RE &
ETFZUK— g out MHBIKESEK, kernel RENIRLE padded q, MESAFALTEAN
HBALE ; St vl AR ERR R ER 2, A #TE _global_topk_output_buffers(topk_indices) %
Bh A% IXY compress _ratio == 4 BMBFAERIRE global topk 3 A, FNERE
None, fit flashinfer_sparse / flashmla /E3%$E output_buffers FEFE4 kernel,

4. indexer 5 compressor £ AR — storage (vlim/models/deepseek v4/common/ops/fuse
d_indexer_qg.py. compressor.py) : fused_indexer_qg_rope_quant 34 output_buffers
S8, BREZIME assert use_fps FREIE review FARIE A OERFE, 1EERASFT BRIHF
faAE(X A4S ; DeepseekCompressor.forward 7 not self.overlap Bz BTt
extra_kwargs|["compress_scratch"] £ A compressor_scratch(num_actual), B#RE#
_use_two_stage_fused_compressor X A EHIER scratch,

5. MR 5 IIEACE: tests/kernels/test fused_indexer _q_rope_quant.py 3&in
output_buffers £ Ao X BIXTEEMIR ; tests/kernels/test_compressor_kv_cache.py #3g
test_compute_global_topk_reuses_output_buffers IE topk % EPHasc £ A ;
tests/kernels/test_fused_deepseek v4_gnorm_rope_kv_insert.py EEEH out 4K,
PR body %44 vlim serve deepseek-ai/DeepSeek-V4-Flash -—-tensor-parallel-size 4
—enable-expert-parallel —-attention-backend FLASHMLA SPARSE_DSV4 893 B|3R¥EE
5 REERIE

KA

« vllm/models/deepseek_v4/eager _scratch.py (iR &3 ; 25| source; £
data-contract; 755 DeepseekV4EagerScratchPool, init, _packed_size, views) : &
PR #%s: #7#¥¢ DeepseekV4EagerScratchPool, &—WHEHE A g. FP4 indexer.
global topk. compressor WX TEX, Z2IRMALAIAIIK,

« vlim/models/deepseek_v4/attention.py (#3k SEFEHE; 2B source; EH

sk B2

data-contract; %5 _global topk output_buffers, fused_gnorm_rope_kv_insert) : %

BEHBENZE MM : gnorm+RoPE+KV insert B2 A out TIREF, g
_global_topk_output_buffers #t& 535 A topk .

« vlim/models/deepseek_v4/nvidia/model.py (#53k #ARIAR: K 5| source; LA
data-contract; 55 DeepseekV4DecoderLayer, DeepseekV4ForCausalLM) : 7 2 FED
A0 : # config it& padded heads #4122 DeepseekV4EagerScratchPool, &
DecoderlLayer ZEfE N attention; 3k ubatching A 2.

« vlim/models/deepseek_v4/compressor.py (13 E4E2E; 25| source; LR

Vil =]

data-contract; 5 DeepseekCompressor) : compressor ¥E3E overlap B2 AR
compressor_scratch, £#EEEIGI4E,



« csrc/libtorch_stable/ops.h (13 748 ; K5 source; EA core-logic; &5
fused_deepseek_v4_gnorm_rope_kv_rope_quant_insert_out) : g
fused_deepseek_v4_gnorm_rope_kv_rope_quant_insert_out BB, REIATIE| C++

HABEOTE,

« vlim/models/deepseek_v4/common/ops/fused_indexer_qg.py (#i3k &3|%: 25| infra;
KA infrastructure; &5 fused_indexer_g_rope_quant) :

fused_indexer_qg_rope_quant 340 output_buffers 2%k, review iti8/EH assert
use_fp4 ¥ B AFEIE FP4,

. tests/kernels/test_compressor_kv_cache.py (13 MiR; 27 test; £ A test-coverage
. &5 test_compute_global_topk_reuses_output_buffers) : #rig
test_compute_global_topk_reuses_output_buffers, Z&iE global topk %&b £ A
AT Ao

. tests/kernels/test_fused_indexer_g_rope_quant.py (#3R Mk ; 255 test; £KH
test-coverage) : A output_buffers XN XT MR, BE FP4 indexer HIH 5 A4S
BE AL A B B4R

XEEFE: DeepseekV4EagerScratchPool.init, DeepseekV4EagerScratchPool. packed_siz
e, DeepseekV4EagerScratchPool._views, DeepseekV4EagerScratchPool.q_out,
DeepseekV4EagerScratchPool.compressor_scratch,
DeepseekV4EagerScratchPool.indexer_qg_outputs,
DeepseekV4EagerScratchPool.global_topk_outputs,
DeepseekV4Attention. _global_topk output_buffers,

DeepseekV4Attention. fused_gnorm_rope_kv_insert, fused_indexer_g_rope_quant,
fused_deepseek_v4_gnorm_rope_kv_rope_quant_insert_out

KR Fr B]

viim/models/deepseek_v4/attention.py

ABABBEANZEFM: gnorm+RoPE+KV insert B2 A out TIREF, g
_global_topk_output_buffers #t& 53% 8 A topk #it.,

def _global_topk_output_buffers(
self, topk_indices: torch.Tensor
) -> tuple[torch.Tensor, torch.Tensor] | None:
# RA compress_ratio == 4 HEIZ4EE global topk ¥,
# BRAAENGFER T REWMAEMAE, TURE kernel BITAEL,
if self.compress_ratio != 4 or self.eager_scratch_pool is None:
return None
return self.eager_scratch_pool.global_topk_outputs(topk_indices)

# 7 fp8_ds_mla UEBMO paged B&f2:

# Q MK per-head RMSNorm (TR E) + GPT-J RoPE, &% padding head #&fi;
# KV M GPT-J RoPE + UESMO FP8 &1k + paged cache B A,

# BB R AIE padded g BAMATADEEMNE, #H kernel 8K eager break

# # ST B—3R padded q 3KE; AT AR EREL insert HF,

if self.eager_scratch_pool is not None:



g_out = self.eager_scratch_pool.q_out(g.shape[0])
torch.ops._C.fused_deepseek_v4_gnorm_rope_kv_rope_quant_insert_out(

a,

kv,

g_out,

swa_kv_cache_2d,
swa_metadata.slot_mapping,
positions,

cos_sin_cache,
self.padded_heads,

self.eps,
swa_metadata.block_size,

)
return g_out
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,

)
PR AL

review H tirmchlsmth £%, #* 3 £LHEN, IO RHF &L APPROVED:

c MERFHEARIKFE == 7: tlrmchlsmth 7 tests/kernels/test_fused_indexer_g_rope_qguan
t.py i8] H1t 2 num_tokens == 7 and cache_dtype == torch.float32 and use_fp4 4 &
output_buffers 2%, tEEEE Fixed, REFWFEFERRE, BAUEHRIZLXAT
MiE—NEBZ LM dtype/token A EBIFTELIMIR &,
« output_buffers f&& use_fp4 BYEEDOELFG: tirmchlsmth 7 fused_indexer_qg.py #8 [
output_buffers implies use_fp4] Sit&#k#ED Tbumpy) , ZEIXELFE docstring 18
, BoVRERXE, EE%IEEE:  [Fixed, we extend the support] , =¥ 7 assert
use_fp4 BIRAR AR,
« dbo/ubatching TODO ¥ F{&®&: tirmchlsmth £ nvidia/model.py ZiX¥ 5 TODO, &
FA£E £ Fixed,
« Cl KM)FRE: 1EETE review FULBAFEOR KRB TTMIRE A PR X (BbAE] commit 7
buildkite B383Y) , BTFELA flaky,
< MR X P EAKT == 7 B8 (testing): 1EHEE Fixed, AT T MR X a9k %L 5
HERATUEA, REFIZEIN,
. output_buffers fa& use_fp4 BYEEDOERFE (design): EEERY BRXIFHEE [Fixed,
we extend the support] , £¥ assert use_fp4 BIFARFR&|, D E T4,



« dbo/ubatching 8 TODO A F{&®B& (documentation): fEEE £ Fixed, #h&7
TODO ETFX,

- CI BIUMIR ARG AREE LK (testing): IR, RKPMELEIH

R 5 B

o

1. F3E C++ EFFME: fused_deepseek_v4_gnorm_rope_kv_rope_quant_insert_out
¥E ops.h BBA. torch_bindings.cpp 4fE, 1B CUDA ELIMEEAE ROCm EF &A%
WA PR MAHEE; DeepseekV4 BE2EZ M NVIDIA, JE NVIDIA FE&&FE31ZH X
FHIA fallback 75EJR ..._insert 12,

2. BE—RMEEHA: M max_num_batched_tokens TAXEC q (bf16) & aux storage,
K max_num_batched_tokens TEFEAEA; A aux B max mMIE sum BEL=3E
scratch WEEAEHKR, BRXRESEIRNASERATEE E K, SWRNTRERIFFE,

3. ¥ num_tokens 278 dict 3K : _g_outputs I/ dict YL num_tokens A, #HIE
AT token HAFLAR, ERIBEA batch TEHBETHREMR, FAANEEZER—R
storage, EHEASEMRE, NI,

4. dbo/ubatching E&AZMEHERR: HMBIZEM not use_ubatching &4HME, KK B A dbo Bt
TR AR, B TODO KR, THILEEHE ARUANFARZEEE S,

5. W= global topk_outputs ¥ assert topk == self.index_topk, ZFEEX & S
BRRN, SEZERR; YRIMESHCRER— config, MR, - ¥ MEseE™
IR ZELE DeepSeek V4 #HAE) NVIDIA eager B1Z: X EAE. indexer.
compressor — K FERELZFT—AERRTIEX, B eager break T By IGEETSEREK,
APk A TTFT H{EL 3.8% k& (46.41—44.65ms) . TPOT 4 0.5% k& (
5.74—5.71ms) , BHEAFT; BESZ gsm8k BiFLE:R, WHME, % PR 2
2 7 DeepSeek V4 RF|MMALM T E HE FMME, 54 dbo X, EZ kernel ERT
EEEVE, XEEERA LYW, BARZZEA A, - NFREARE: $E C++ out &
FTEEFEIMBIE , Zr—RESERAER | dbo/ubatching BEKREE |
compress_ratio X 2B =

KRR EE

« PR #52948 [Model] Support bidirectional (encoder-only) attention for DeepSeek e**:
EJ& vlim/models/deepseek_v4 ¥k, 2454 model.py / attention.py SHEZEXE5FE A
B0, ARIZERFFLEEMS,

« PR #45061 issue #45861 tifbeE P B DSv4 MRETFIES (REEMAPRER) 5
AR PR [J& issue #45861 [Performance Optimization for Deepseek V4] 155k,
EZ B A yewentao256, workspace £ B E% A5 H—F,



