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[Bugfix] [DSv4] Revert adaptive C128A metadata packing
& FmtE: 2026-08-16 09:39

JRSCEERE: http://prhub.com.cn/viim-project/vlim/pull/51318

PITHE

- —A)iE: [EER DSV4 C128A BENITHE, BEH KA TiEEAL

- WESME: EEKEIL: ©EWRETRT CUDA graph capture-time iR 5:3E/TIREIZA shape
Z R —BMHEAR, ZEM vLLM BEANEARENEEER, E5F
build_c128a_topk_metadata F stride M packed width 2X[E capacity stride BJER&——
XENIERMERAENSE T RAMA BRITRE., 2WESRERXREDEFEFHB capture
23R, HEFJEE CUDA graph ERF XIFENA stride E B E BENMA,

THRES B

issue #52448 R4 DeepSeek-V4-Flash-0731 #EF % DSpark + breakable CUDA graphs (
H% = 10) F, BEREIERMKZIZEE reasoning B8, HZF| max_tokens ¥R E
finish_reason=length. content A%, PR body BAFMRE: 'The C128A metadata builder
runs before FULL CUDA graph replay, but the sparse decode consumer is captured
and reuses its capture-time row layout', EF #50004 3| A8y batch 1&K#i
active_topk_width & capture BtEALEIFT stride 7—3k, Row 0 AXIFMBE 44T 3] stale
offsets,

TR

1. BREIISTEITHE: & viim/models/deepseek_v4/sparse_mla.py 89
_build_c128a_metadata F#lF& active_topk_width (
min/max/next_power_of_2/_C128A_TOPK_ALIGNMENT Wz&5#ES) , #
max_compressed_tokens BEE N self.c128a_max_compressed, #ExikIETERBKE
batch B max_seq_len &1k,

2. B E stride )& build_c128a_topk_metadata ¥R % view(-1)[: n *
width].view(n, width) B packed ¥1 5 2% A global_decode_buffer[:num_decode_tokens].
prefill_buffer[:num_prefill_tokens] BEZFEZEY F; EBIEEL Triton kernel 84T
stride £%(H max_compressed_tokens 28X A global_decode_buffer.stride(0) /
prefill_buffer.stride(0), RIEZITRE AMILES capture BREH#E B LA stride 22—,

3. MIBRRCELAMIR : tests/kernels/attention/test_flashmla_sparse.py & #ilf&
test_deepseek_v4 _c128a_dynamic_topk_packed_buffers, B iZMR k= &9
(active_width, 1) B stride i@ B EIR; REMHH FlashMLA metadata smoke test,



4. BIFELE: pre-commit 2B ERN; #%& #52448 EIEEAE 2x NVIDIA GB300 £ (
DSpark-7. FULL_AND_PIECEWISE. max_model_len=70000. 3% 32, 256 priming
+ 256 MEIFRK) 538 0 k@ . 0 FKEIR; issue PEMNAF, (B200/FlashMLA
IFE) REMBERRK

R

« vlim/models/deepseek_v4/sparse_mla.py (3 #BERA; KB source; EH
data-contract; %5 build_c128a_topk_metadata, _build_c128a_metadata,
_build_c128a_topk_metadata_kernel) : #%:WJR8%: [E3R adaptive C128A T8, %RE
capacity-strided 8 WALEL CUDA graph capture BTELEIAT stride, 158 3 &R %k
AL,

. tests/kernels/attention/test_flashmla_sparse.py (3 RAZOMR; 27| test; LR
test-coverage; {45 test deepseek v4 c128a_dynamic_topk_packed_buffers) : #ilf&
W= packed fr B BIETTINIR test_deepseek _v4 _c128a_dynamic_topk_packed_buffers

EARZABCHER; RE smoke test BEMH FlashMLA metadata EARERIZ,

XBEM5: build_c128a_topk_metadata, _build_c128a_metadata,
_build_c128a_topk_metadata_kernel

KR F B]

vliim/models/deepseek_v4/sparse_mla.py

#owRAL : EIR adaptive C128A T8, &E. capacity-strided i G LAEE, CUDA graph
capture B ELHIIT stride, B8 F L AR HIEHEAL,

def build_c128a_topk_metadata(
positions: torch.Tensor,
compress_ratio: int,
num_decode_tokens: int,
token_to_req_indices: torch.Tensor,
block_table: torch.Tensor,
block_size: int,
slot_mapping: torch.Tensor,
global_decode_buffer: torch.Tensor,
decode_lens_buffer: torch.Tensor,
prefill_buffer: torch.Tensor,
max_compressed_tokens: int = 8192,

) -> tupleftorch.Tensor, torch.Tensor, torch.Tensor]:
"""Single kernel for all C128A tokens (decode + prefill).

Decode tokens: position — block_table lookup — global slot ids + topk_lens.
Prefill tokens: position — local indices [0, ..., n-1, -1, ...].

Writes into pre-allocated buffers for CUDA graph address stability.
Returns slices of the buffers.

num_tokens = positions.shape[0]



num_prefill_tokens = num_tokens - num_decode_tokens

# X BEEREEMR, AR view(-1) BEESBEITE,

# CUDA graph capture BSH %% kernel B4T stride R B A buffer B9 stride(0)
# Bl capacity width, EfTBAMGRIFRMFRITEE, TNE 2 TRKSEBKIBRE
global_decode = global_decode_buffer[:num_decode_tokens]

decode_lens = decode_lens_buffer[:num_decode_tokens]

prefill_local = prefill_buffer[:num_prefill_tokens]

if num_tokens ==
return global_decode, decode_lens, prefill_local

_build_c128a_topk_metadata_kernel[(num_tokens,)](
global_decode_buffer,
global_decode_buffer.stride(0), # 4T stride & capacity stride, f3E packed width
decode_lens_buffer,
prefill_buffer,
prefill_buffer.stride(0),
positions,
compress_ratio,
max_compressed_tokens,
num_decode_tokens,
token_to_req_indices,
block_table,
block_table.stride(0),
block_size,
slot_mapping,

BLOCK_SIZE=1024,

)

return global_decode, decode_lens, prefill_local

AT K

PR B review i8R (fork B3 review 3B H, zyongye H# APPROVED) , #&Z&ifi
& FIEKEX issue #52448:

« haydn-jones &/4x: 'l believe this patch fixed the corruption I was seeing.' ¥ B200 +
FlashMLA + FP8 KV + DP=4 + 1M context TR AEREHIEM #48089 9T,

- dafeliton #47A: 'Fixed ours too. Seems to happen primarily during concurrent
requests at higher contexts.'

« mertunsall #EIEWESEEZ ALY DSV4, haydn-jones 5 dafeliton ¥#IARE DSV4 K
#%& (V4-Pro/Flash) H#, Gemma/GLM 5.2 TiTH, EERMREuE DSV4 C128A
sparse MLA B&43,

- BEIIES corruption JE%k (testing): AL AP EERES GPU FEMIIIEBE AL, HE
BEIEMFTZ| (DSpark + breakable CUDA graph + 3 %) o

s FUSEEZ T RT DSV4 (question): BAIAXR MM DSV4 C128A sparse MLA 42, EEREK
shh Rk K% B AR



R 5 B

- QF&:

1. CUDA graph fiE#&: B EK# capture B max_model_len ¥R &K stride BIR[IZ
D BERREFGIANBENTE, MJE capture MIEADAE, FNSERBIVEREM,

2. MREEIR: EE c128a_max_compressed &, ToEIBITRABIX batch SZFx
max_seq_len Ya4E, BEIEFAREIEM (1M context T3k 8192) , XW&E® / BHEFR
AW, (EXZHRIEFAMERTTH RN,

3.MREBEERD: RRT EEMESABRENETIR, FEX build_c128a_topk_metadata
By BRBhER D AL EFFRYT, TR e2e H A MR K.

4. EMEMFR]: RBAEZE DSpark + breakable CUDA graph + 3% = 10 REE#HE,
LA Cl EUEZR, KREAFPENMLRIE, - WM BE
DeepSeek-V4-Flash-0731 #E 3 % DSpark + breakable CUDA graph FEJZBIEIR. =
El£5 finish_reason=length &% max_tokens BT EALINM, BEIEMWAAAER
DSV4 K& + C128A sparse MLA + CUDA graph B4 ZERZ: 3¢ V3/3.2/Kimi
K3/Mistral SFHAMBER TR mH, REBEER 2 AN (+7/-56) , EHBRAE, BEE
NVIDIA GPU FSREEMABE AR E)T, - RFEAriL: ZOBEEZE (CUDA graph
&), BRI TRERMER / ek, MMREZETNIR, EIIKH e2e, &
DSpark+ # % 3% 5% =Y)3Z80E

KERIKZE

« PR #51538 [Bugfix] Make DSV4 sparse MLA work end-to-end for plain decode, MTP,
and DSpark: A DSV4 sparse MLA B bugfix &%, 185 % &PUTERZR 93T 3% 5],
AR PR EZEHRI X /CUDA graph 7R THELERMEAT,

« PR #52288 [Bugfix][Spec Decode] DSpark: inherit the target's attention backend
when the speculative config names none: DSpark 5 B#r attention backend BEXENE
£, 5 C128A VA H R BAR EEAA X, FBE DSV4 BTG E METAE,

« PR #49793 [Spec Decode] [Perf] Fuse the MTP trailing all-reduce; local-argmax draft
tokens: DSV4 R MEREMRAL, BReHR—EE K& CUDA graph HUTEIR, EE2E5XK PR B
R A RARFF— K



