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« —A)iE: BE packed KV BRI K, LA S 5EMREET R

< EEDE: EBRIR, EAKIWA: —BYM AL —FP CUDA iR T AR P
TR REER RSB ELERANFIFT, X—BEXNHEERZE CUDA REFIFEEMR
ASENME;, —REAL RS K 5 BB MBR + ERIREF AL segment 89T,
wVEARAIRIENY A / JEE AR ITE BSEAR, EYIMIR test_packed_segment_zeros_
only_its_last_block_page f8/|MBXEIIE = IEE KK,

THRES B

X #49704 (E¥4A page size XFF) B follow-up, #49704 iR segment = UARE
BITLEE, (ERATLSE A BHE A SR a a5 K, PR body BAF$E . "For a packed KV view,
the physical distance between consecutive logical blocks can be larger than that
segment's page. This can clear adjacent packed data, and clearing the final logical
block can write beyond the allocation." fEBEE L4 R, BEELAFIHE (DeepSeek-V4
SM120 &+ %. TP=2. packed MLA KV. FP8 KV cache. block size 256. prefix caching)
REHI cudaErrorlllegalAddress i, ZRFKESEME| cache-management/zeroing
MrER,

SCI IR AR
BEL R 4 .

1. AREL5F BB LSE: viim/vi/worker/utils.py T _zero_kv_blocks_kernel #rg
seg_block_strides_ptr 8, &R HBIMLILE block_stride_el (BEBSLFK) 5
page_size el CBEET®) . RZ1TEH block id * page_size_el B&XA block_id *
block_stride_el, W5 R A Fchunkt®F ¥y, MARBRLIE TREM] 5 DEZSEE] AR,

2. BRI KVBlockZeroer. _init_ 1 4Bl4EF seg_addrs. seg_block_strides.
seg_page_sizes =AF| %k, block_stride_bytes = kv.stride(block_dim) * el fENYpIEIRS
¥ kernel page bytes i3t 3E block £E 8 shape 5 stride #F (el +
sum((shapeld]-1) * stride[d] * el)) , BEtFHaZ|E 7 & padding /g T ELEEEFEN
ELT R

3. EMIRBIF AL segment: XENINEHLE, #2 ratio = spec.block size // kernel_bs
IBEPUIRENRIF WIS segment, HibIZ virtual index * block_stride_bytes 3%, B



FH K% —ICA logical_block stride bytes // 4 (int32 ;o&it, &R 4) , EBTEE
assert spec.block_size % kernel_bs == 0 5 assert kv.shape[block_dim] % ratio ==
BAR,

4. TLAREMAREELENMR: meta B 5 LA K 6 TAH (F seg block_strides KE)
, zero_block_ids RF AR EIFIEL kernel, MIRAXHEFTA BEME _meta BABIER L
PR E; I test_packed_segment_zeros_only its_last_block_page,
block_stride_el=12, page_size_el=4, TU{mf 3 B packed A, BWIEEFEZERE—1NE
B|RAPW -1, 3:7],

R

« vlim/v1/worker/utils.py (#3% KV /&%&; ZF source; A core-logic; F5
_zero_kv_blocks_kernel, KVBlockZeroer) : 2 ME&EFTTE: _zero_kv_blocks_kernel 5
KVBlockZeroer J3ZBEBRIF K EBFENRAOHE, EPIREF NIEIL segment, FH M tensor
shape/strides S 71 5%,

. tests/v1/worker/test_kv_block_zeroer.py (#3k FEMR; 25| test; LR
test-coverage; {45 test _packed_segment_zeros_only its_last_block_page) : #3&
packed A ZKEZEBHBFZHNE IR, HFEFEE _meta NTTHEILEM, FiLIBABIX
BXo

XPEMFS . _zero_kv_blocks_kernel, KVBlockZeroer.init, KVBlockZeroer.zero_block_ids,
test_packed_segment_zeros_only_its_last_block_page

KR F B]

viim/v1/worker/utils.py

BrMEEFRE: zero kv _blocks_kernel 5 KVBlockZeroer BB S KEFENRLR, &
PR T XL segment, FFM tensor shape/strides #HEF T 5o

@triton.jit(do_not_specialize=["n_blocks"]) def zero_kv_blocks_kernel( seg_addrs_ptr,
seg_block_strides_ptr, seg_page_sizes_ptr, block_ids_ptr, n_blocks,
N_SEGS: tl.constexpr, MAX_CHUNKS: tl.constexpr, BLOCK_SIZE: tl.constexpr, ): "
""Zero KV cache blocks across all segments in a single launch. Each segment is a
contiguous region of one block's data. For backends where blocks are outermost
(block_dim=0) there is one segment per buffer. For backends where K/V is outermost
(block_dim=1) there are two segments per buffer (one for K, one for V). Segments may
have different block strides and page sizes (e.g. packed KV views or models with
multiple KV cache groups like MLA + DSA indexer). Each segment's block stride
determines where a logical block begins, while its page size determines how many
elements are cleared. seg_addrs_ptr holds absolute byte addresses (inté64) for each
segment, allowing segments to live in different CUDA allocations. Programs are
mapped as (block_index, seg_index, chunk_index). """  pid = tl.program_id(0)
work_per_block = N_SEGS * MAX_CHUNKS block_index = pid // work_per_block if
block_index >= n_blocks: return remainder = pid % work_per_block
seg_index = remainder // MAX_CHUNKS chunk_index = remainder % MAX_CHUNKS



# AREEREZBERSKEEETN R, & packed KV BT FHETRERRE  block_stride_el
= tl.load(seg_block_strides_ptr + seg_index) page_size el =
tl.load(seg_page_sizes_ptr + seg_index) if chunk_index >= page_size_el //
BLOCK_SIZE: return block_id = tl.load(block_ids_ptr + block_index)
seg_addr = tl.load(seg_addrs_ptr + seg_index) ptr = tl.cast(seg_addr,
tl.pointer_type(tl.int32))  # RZEf{ER block_stride_el fEAMEN K, FHELEE
page_size_el [RE  offset = ( block_id.to(tl.int64) * block_stride_el.to(tl.int64)

+ chunk_index.to(tl.int64) * BLOCK_SIZE ) cols = tl.arange(0,
BLOCK_SIZE).to(tl.int64)  tl.store(ptr + offset + cols, tl.zeros([BLOCK_SIZE],

dtype=tl.int32)) el = kv.element_size() block_stride_bytes =
kv.stride(block_dim) * el assert block_stride_bytes % 4 == 0
assert kv.shape[block_dim] % ratio == outer_dims = | d
for d in range(block_dim) if kv.stride(d) * el >
block_stride_bytes ] outer_strides = [kv.stride(d) * el for d in
outer_dims] # 3F block #EHELESEE = LRFEEFRZTNTR
inner_dims = | d for d in range(kv.ndim) if d != block_dim and d not in
outer_dims ] kernel_page_bytes = el + sum(
(kv.shapeld] - 1) * kv.stride(d) * el for d in inner_dims ) assert
kernel_page_bytes % 4 == 0 # BEPOSK = MRS K ¢ ESRIFL A
logical_block_stride_bytes = block_stride_bytes * ratio for outer in
iprod(*(range(kv.shapel[d]) for d in outer_dims)): off_bytes = sum(i * s
for i, s in zip(outer, outer_strides)) assert (dp + off_bytes) % 4 == 0
# BENEMBREIF WL segment, R BIERIKE UK for
virtual_index in range(ratio): seg_addrs.append(
dp + off_bytes + virtual_index * block_stride_bytes )

seg_block_strides.append(logical_block_stride_bytes // 4)
seg_page_sizes.append(kernel_page_bytes // 4)

tests/v1/worker/test_kv_block_zeroer.py

¥ packed MEREZEETNEINR, HFEVER _meta NTTAFLEH, FHiLIBAG
K EXo
@pytest.mark.skipif(not torch.cuda.is_available(), reason="CUDA required")
def test_packed_segment_zeros_only_its_last_block_page():
""A packed KV segment steps by block stride but clears only its page.
device = torch.device("cuda")
num_blocks = 4
block_stride_el = 12 # ZEk 2 [A|HY3EFE &
page_size_el = 4 # BNEBERELEEZRTNEE
page_offset_el = 3 # packed LE F &K segment B4 mF%
backing = torch.ones(
(num_blocks, block_stride_el), dtype=torch.int32, device=device

)

zeroer = KVBlockZeroer.__new__ (KVBlockZeroer)



zeroer.device = device
zeroer._meta = (
torch.tensor(
[backing.data_ptr() + page_offset_el * backing.element_size()],
dtype=torch.uint64,
device=device,

),
torch.tensor([block_stride_el], dtype=torch.int64, device=device),
torch.tensor([page_size_el], dtype=torch.int64, device=device),
1,
page_size_el,
1,

)

#EERE—NEBESR: £ page_size_el M KSMAEFHAINGE
zeroer.zero_block_ids([num_blocks - 1])
torch.accelerator.synchronize()

expected = torch.ones_like(backing)
expected[-1, page_offset_el : page_offset_el + page_size_el] = 0
assert torch.equal(backing, expected)
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- BEESfMA : njhill B]°did you actually encounter this in the wild / do you have an
e2e reproducer?’, wangxian001 ¥R 7 & =& JBEK refill 55 tool-calling &
K. RIS XEZERAREmME, REERELL CUDA illegal-memory-access i, H
HAREWE 4 NCCL all-reduce. KV offload BHHTA prefill BHRE, RET RO
WAREA, MR ARRRRESIBE R I EBUKELE] zeroing MMEX,

« M REMFIRIE: coltonottley 7 % —A DeepSeek-V4-Flash-0731 ZA12REB L &I T 5 AT
LM, FAEEREE: TEMAE shape (100, 64, 584). offset
0/37,440/74,880/112,320 ¥, MIERF K 149,760 FF, |BMERIHKEL 149,760 R
I Y1E0 K5 zero span; 1885 zero span A 37,376 F3¥, njhill EEEIE £ “It would
be great if you could open another PR with this regression test, I'll prioritize getting
it merged.”

< MBI njhill ZRMFRSCHSK B MBRATRE (VLLM TRis) , 48 (dp +

off bytes) % 4 == 0 W= M for virtual_index fEERRIRB|EIRIN: FEEBE R, njhill

BB commit “add assert” & NiZiA,

- BEREELIEF AL IZ bug (question): AR E LA packed A F TR/ NF
MREPOE K, REEBHERETMN backing KA EL.

« M REHIRERXIIE (other): £E A LIFREAIE; njhill ZIXFE A F PR ANEVIMHRK,
{BA PR BB X AMIR,

- assert (L EMIASRAIRFRIE (style): EEA PR, AR F assert LT virtual &
IRZ Hho



R 5 B

- Qe BT

« SASTHBRIRKFRTE . FTHEEY block_stride_bytes % 4. kernel_page_bytes % 4. (dp +
off_bytes) % 4 SWi= 7 Python RN (-0) ToMEBkE, FRKMFERBIZEER
E#AE; vLLM FRAARL -0 BT, RRETIFEFEE,

« FRAET: BEBIBREFE n_segs F’L ratio, kernel BA& A n_blocks * n_segs *
max_chunks, RBEZIEART, EELZEFERRH. segment THIFE G FEEIE,
REAT SE V] ZER B R AN TT4Y; max_chunks REATRITE, chunk RE K.

« STAEMME: X3E packed HF (ratio=1. %% tensor) , kernel_page_bytes 58
cur_bytes IBX—3K, EERISKAE, TMALITAZN; & padding BIRE, #
WAL shape SR i EEH,

- FARE M3 KVBlockZeroer._meta ZARRAFRE L, EMREEMEY, EAMIMER
&R 5 TARANNRBRZ M, A PR BRP EFHE2IFNRAH,

- B AP 185 packed KV & (MLA 2£/33%, %0 DeepSeek-V4 %) T KV FZE
£33 CUDA FESRMIG R S5HEAETFTE, BTESBARREE; ok KV ®HRAF
TATAZEA . X ESG: zero_block_ids & v1 worker SANAE F EHSPUTHAZ SRR,
BEENRRZLAREFW, MBS TEERELSENRARELAK, MR X2
#49704 89 follow-up, B E T LAl feature 5| ABIEYI, B verfied /7&5 LIER
XIEEF, RELARINT EIFEEESS/IMEIMEER,

- RFArie: AFBAEEE R OREATE , BFEENR , FENSTHE

KERIK L

« PR #49704 [Core] Support for non-uniform page sizes in KVBlockZeroer: 7 PR By E
RIR: 49704 5| NFEHE page size XIFERTIRIMFETUAI K, & PREBEH packed
KV A5 &R E,

« PR #37530 Enable zeroing for MLA cache blocks: PR body XttbAAE KX 4 stride 5
zero span, 54 PR 96 E S & xb,

« PR #46215 Triton JIT warmup for KV cache zeroing: PR body X tbaiAMX B Z B IEK
JIT warmup, 57 fix TEZ,

« PR #51108 [BugFix][KV Cache] Fix hybrid prefix caching with hidden-state
extraction: [@& v1 KV cache B2 bugfix k%, KRB KVBlockZeroer & 34 A 43T
AR FIEERE S HA,



