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« —A3E: MLA prefill BRAIRIERIRE chunk, FH# batch ZER K& T

- WEDME: EEFEIL, EAXE plan_mla_context_chunks BIIRIERITEE N Fixn — L%
& (aligned_split_len) . init_mla_context_partial/accumulate_mla_context_chunk 8

partial £ e EHAEIE, AR A0EE s KIB M T B REUIMY mask kernel, X MLA.
attention AE A kernel &% RSB TRRITS MNP REARIMMERER,

THRES B

S2E #50497, |HSZILH, MLA FEZAIE workspace ¥ HAEFANE context BIiERK, 4
ERAEFTAIBERAE— context ®O; H batch PIEXRKETXKEEZRE K, Ko
workspace #OREE, BENEREEFEA prefill batch i attention 5 merge, chunk %k
% . kernel BohFF5E K. PR body BAHaIEH “MLA prefill chunks are fit into the available
workspace rather than forced to be the same size. This can reduce the overall number
of chunks and improve prefill latency.”

LI AE

1. = metadata #3EZEH (viim/model_executor/layers/attention/mla_attention.py) :
A ContextChunk #3R—A workspace A/NABYZELLE KA,
ChunkedContextMetadata 2R A BERF chunks F|%&. context_lens fa
empty_token_slices, BMREXMIZ batch F|8 cu_seq_lens/starts/max_seq_lens 7|
REEE,

2. FITRIAEE R plan_mla_context_chunks #ZiERIAFIE context 3E## workspace,
BWERA aligned_split_len Y Rt FFIc0 BIERK;
build_mla_chunked_context_metadata #E £ KEFA chunk TEH tensor FE& (
cu_seq_lens. seq_lens. token_to_seq &) . XIRIEEA context TIEFH gather —&.
chunk R#8 workspace. chunk RA&% context iEXK

3. FE prefill HEEZEIL: _compute_prefill_context A& chunk &3|3AEKAE chunk
XE¥FA, FHE init_mla_context_partial 2 accumulate_mla_context_chunk f1 3%
partial BB ILEBEEH, MMMIIRT mask_empty_context IXANERIMA Triton kernel
BELE,

4 % —&prefil G353 D . FlashAttention (flash_attn.py) . AITER (aiter_flash_attn.py)
. TRTLLM (trtlim_ragged.py) . Flashlnfer (flashinfer.py) . tokenspeed (



tokenspeed_mla.py) B run_prefill_context_chunk &4 M chunk_idx B&A#EEUk
ContextChunk, B3R chunk RH#REY cu_seq_lens. max_seq_len &, HRT X4/
chunked_context 7| & &R5| folkr =,

5. # B MLA 5MRELE: sparse_mla_attention.py EI2F3¥A chunks, ¥ workspace T
BRA max_num_segs * block_size [& R block_size; #73g
tests/v1/attention/test_mla_context_chunks.py BEITEARZE. continuation FRE. B
ER4F. DCP A#y chunk 5 ; test_mla_backends.py #13€ chunked_context_prefill
batch &, XNFTAE4S SDPA SE i X tt,

R

« vlim/model_executor/layers/attention/mla_attention.py (13t SEFZEHE; 23| source;
E A data-contract; &5 ContextChunk, ChunkedContextMetadata,
plan_mla_context_chunks, aligned_split_len) : LIS, £ MLA 43R E TG
JE . ¥38 ContextChunk 3k#E4#). plan_mla_context_chunks TR E ..
init_mla_context_partial/accumulate_mla_context_chunk, F#HZE#HIHE DCP 5&H MR,

. tests/v1/attention/test_mla_context_chunks.py (&R EEMR; K7 test; HKA
test-coverage; 45 build_chunked_context, test_chunks_gather_every context_row_e
xactly_once, test_continuation_is_confined_to_a_chunks_first_request,
test_tail_splitting_minimizes_chunks) : F3EMRXHEF, ZHORIE chunk 3TEAEE (K
5 / =R, R4 workspace. continuation {X[REIER) UK DCP A chunk ¥k
— M,

« vlim/model_executor/layers/attention/sparse_mla_attention.py ({3t #ESEES; 253
source; E® data-contract; 5 _compute_context_mha,
_masked_mha_workspace_fits, determine_chunked_prefill_workspace_size) : ##
MLA JE3giEEHT Y chunk 338454, KA init_mla_context_partial/accumulate_mla_co
ntext_chunk A% partial, 3 IAE workspace F[R5 top-k mask PLEKE,

. tests/v1/attention/test_mla_backends.py (#3k E3gliR; 25| test; LA
test-coverage; % test_chunked_context_backend_correctness,
_run_backend_correctness) : 30 chunked_context_prefill batch A& Foxd R 64 /5 3 IE
HMENHR, FARFTE MLA EIRELR% RS SDPA & —3K,

« vlim/v1/attention/ops/triton_merge_attn_states.py (3R &HEF; 5| source; H£H
infrastructure; #&F5 mask_empty_context, mask_empty_context_kernel) : #if&
mask_empty_context & Triton kernel, EAFAEIRIE chunk AEBEZ context, f&
1t merge ZEHHEMRITRIMIR,

XHEE5 . plan_mla_context_chunks, build_mla_chunked_context_metadata,
init_mla_context_partial, accumulate_mla_context_chunk, aligned_split_len,
run_prefill_context_chunk, _compute_context_mha, mask_empty_context

KR BR

vlim/model_executor/layers/attention/mla_attention.py



B XM, B MLA 23R ETXGRE:: #3E ContextChunk $k3ELEH.
plan_mla_context_chunks FT®R& %, init_mla_context_partial/accumulate_mla_context_ch
unk, FFEFIAE DCP 5HERE2Z,

# _ContextChunkPlan #3&—/> chunk EIERZ R LAFRE,
# starts / seq_lens & RKIF L KHAERAE chunk WY context 1RFE 51T,
@dataclass
class _ContextChunkPlan:
request_start: int
request_end: int
starts: list[int]
seq_lens: list[int]
is_continuation: bool

def plan_mla_context_chunks(
context_lens: list[int],
row_budget: int,
max_context_chunk: int,
split_alignment: int,
padded_rows: Callable[[int], int],
) -> list[_ContextChunkPlan]:
"R IE R B context FTEE| workspace X/ chunk &, "

# aligned_split_len A Z2ERE THTHAEREANIFTHLI>KE,
def aligned_split_len(start: int, remaining: int, available: int) -> int:
max_split = min(max_context_chunk, round_down(remaining - 1, split_alignment))
low, high = 0, max_split // split_alignment
while low < high:
mid = (low + high + 1) // 2
length = mid * split_alignment
rows = padded_rows(start + length) - padded_rows(start)
if rows <= available:

low = mid
else:
high = mid - 1

return low * split_alignment

plans: list[_ContextChunkPlan] = []
num_requests = len(context_lens)
request = 0
start = 0
while request < num_requests:
context_len = context_lens[request]
if context_len ==
# T context BOIER BB, chunk REBEZW context BIEXK,
assert start ==
request += 1
continue



request_start = request
starts: list[int] = [
seq_lens: list[int] = []
rows = 0
while request < num_requests and context_lens[request] > 0:
remaining = context_lens[request] - start
request_rows = padded_rows(start + remaining) - padded_rows(start)
if rows + request_rows > row_budget:
# YROERKEA TR, ZIRAEHREXNFTHL R,
split_len = aligned_split_len(start, remaining, row_budget - rows)
if split_len > O:
starts.append(start)
seq_lens.append(split_len)
rows += padded_rows(start + split_len) - padded_rows(start)
start += split_len
break
rows += request_rows
starts.append(start)
seq_lens.append(remaining)
request += 1
start = 0
assert seq_lens
plans.append(
_ContextChunkPlan(
request_start=request_start,
request_end=request_start + len(seq_lens),
starts=starts,
seq_lens=seq_lens,
is_continuation=starts[0] > 0,

)

return plans

tests/v1/attention/test_mla_context_chunks.py

FEMRA S, S BIE chunk ITEATE (BESE / 2R, R4 workspace.
continuation {XFREIEXRK) UK DCP A#h chunk $3B 89—,

def test_tail_splitting_minimizes_chunks():

"R ERIE R AHEFE— chunk FET—A chunk SkER4k4E,

ERFDREER, X context BEE 3 /N chunk; ERIFIFHTAREE 2 A,
Bl workspace fTHAR T &K 1E,

metadata = build_chunked_context([768, 512, 512], [3, 5, 7], 1024)
assert metadata is not None

assert len(metadata.chunks) ==
first, second = metadata.chunks
# B—A chunk BE1EXK 0 B923R 768 1TAER 1 BYRT 256 1T,



assert first.starts.tolist() == [0, 0]
assert first.seq_lens.tolist() == [768, 256]
assert not first.is_continuation

# 8= chunk MIER 1 B9fR#E 256 H4, HBEEKR 2 £36 512 1T,
assert second.starts.tolist() == [256, 0]

assert second.seq_lens.tolist() == [256, 512]

assert second.is_continuation

AT K

Review # LucasWilkinson ¥ 7 & FMHALIEI: ¥ request_start/request_end B&A slice
%2 (BXRYN) , R covers all_context tokens B3REIZERAET context &K
attn_output IR E ¥R T IEM, UKRIRMRARKE (40 _preserves_request_order)
EENEBIR, MatthewBonanni E R “Yeah I also guarded against having no-context
requests’, HIAFRBZEMIFTI, &KX LucasWilkinson #t&: “LGTM thank youl!!l”

« init_mla_context_partial B9 IRE 2 context 1ERAIE (correctness): FAIAIR ATIR B ER1Z
BAET context EXR, FIRIEH,

« covers_all_context_tokens & T &1t A len(chunks)==1 (design): kB #BH A EZKZEMN
fEfh, FREERE,

« ContextChunk FEE R slice Z<SEE (design): 1EE X, HAEA request_slice #n
token_slice &,

- MIRARTSRERMM (testing): IO T RARNM SHHERE, REZOFZEMNR,

R 5 B

« R BARERIZKENETE mla_attention.py, ®MFTA MLA R (DeepSeek.
Kimi &) WWEZEAM, EEFXKEE. BIER mask_empty context /&, % context &R
B9 partial /K& init_mla_context_partial IEH#EIL; BHEBEREZ, merge THEEIEL
FRMIEILRTEZ &£ NaN, DCP BRZ2EAM chunk #LX| (padded_local_*. local_starts)
BEREE, B rank —KMENRETRESEK all-gather £ 2458 (7, workspace FIRZEMESE T
BHF AR, BIFRHAGETERENAN per-chunk FEMZFHEA EER,

< AP KETX. 54 batch B prefill REZRE (BRIFIRLD 4 %) . XA
%: chunk $ERV L kernel B315 attention/merge 7454, MIER—A Triton kernel
&% pass fBMLT merge 888, XMHEPF: MLA prefill 330 %—A ContextChunk, %
kFriEsm (0 CPU MLA) E3EE; RBA chunked context BERI T TN AT E
MERE £,

« RFSFRE: BOBARE | BEMEODEMS , RBLRERR , DCP BIZEHRES , &
W RH batch FHME

KRR EE

« PR #49453 [CPU] Add MLA backend so DeepSeek-V2/V3 can run on CPU: 4~ PR %—
T MLA prefill 38 chunk #0, CPU MLA E3RE4EEE N ContextChunk 53k,



« PR #51113 [Bugfix] Keep mamba align prefill chunks block-aligned past
last_cache_position: EA#H & chunk XF 5%, 54K PR # aligned_split_len XE[E
— ],

« PR #51249 [Bugfix][Model] Add missing fused_gkv_a_proj to Kimi-Linear
packed_modules_mapping: PR ¥ & Kimi K3 & x4 (
vliim/models/kimi_k3/nvidia/mla.py) , BAx&& kimi/k3, FJ& Kimi MLA 1tk



