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« —4]iE: ¥R Triton kernel warmup &%, X3F DSv4 #ER MLA fu block table

- EME: BB/, % PR BoRT WA LA Triton JIT kernel ™mask, &4
backend &M, SFEF AR, FHEIREERN, HFAXF
sparse_mla_triton_warmup.py H 8 backend RBIFo 5k A &R, UREFZFET
MRVI/MRv2 £FH IR, =EAE SRR ETRNRETLNESE,

THRES B

SEIRFARAERE ("Warmup kernels used during model execution. This is useful
specifically for JIT'ed kernels as we don't want JIT'ing to happen during model
execution.'), DSv4 ERMER T L8 B E X Triton kernel, BXXRIEXRE JIT HFHENEE, |
RERAEBSHEAEH TR E R, KBk [ssue RiBMH, EHXAMRELIE K,

SEIHFAR
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1. 3 sparse MLA TR : BIZE sparse_mla_triton_warmup.py, ZEX%H backend
%4 (_DEEPSEEK_V4_SPARSE_MLA_BACKENDS %) , & % s#ER 2 T B XN
backend, ZENERA#AMFEZKE. FHEXESKRAEGEIT
_warm_sparse_swa_prefill_metadata_kernel. _warm_prefill_chunk_metadata_kernel.
_warm_combine_topk_swa_indices_kernel, fit& Triton JIT RFHE5,

2. 33 block table TM#ESR: 822 v1_block_table_warmup.py, EX
warm_v1_block_table_kernels &%k, EHAEZE token # (8) Foda A block K/ (3,16)
£llzZ BlockTable 2B compute_slot_mapping, i slot mapping kernel,

3. ERIGE—FRAD: E kernel_warmup.py FEFESANfLA A (XE
worker.use_v2_model_runner A False (Bf v1 #=A35/T88) HIE pooling A BRHAT
block table Fi#y; 7EJRA sparse MLA A X TR BiEAN
sparse_mla_triton_warmup_if_needed,

4, TTNMHRELE: AORZT BRI, Ekshib TSGR, FREEPWHEE RN,

KX

« vlilm/model_executor/warmup/sparse_mla_triton_warmup.py (#3k #E MLA T#; £
B source; LR core-logic; & _clamp_warmup_tokens, next power_of 2,



_hf_config_int, _attention_backend_name) : #ZF S, AFTAN DSv4 #ER MLA
JEmHTATTEIRE kernel, EX T XBEEMZ /S warmup R

« vlilm/model_executor/warmup/v1_block_table_warmup.py ({E3k $REFH; 25| source
; 2R core-logic; &5 warm_v1_block_table_kernels) : #3% block table slot
mapping TR, Bk v REEEITRERIERH A AL JIT,

« vlilm/model_executor/warmup/kernel_warmup.py ({E3k FRGEE; 25| source; LR
core-logic) : MBABL XM, ERIEHRNTRARR, FHRMEFLIR,

XS sparse_mla_triton_warmup_if_needed, warm_v1_block_table_kernels,
_warm_sparse_swa_prefill_metadata_kernel, _warm_prefill_chunk_metadata_kernel,
_warm_combine_topk_swa_indices_kernel, _has_attention_backend

RERED F B

vliim/model_executor/warmup/sparse_mla_triton_warmup.py

RRFIE XM, ATAN DSv4 B MLA B3 HMBTTHIE kernel, EX T XBEEEMEZA
warmup &%k,

# SPDX-License-Identifier: Apache-2.0 """Warm up sparse-MLA Triton metadata
kernels.""" fromtypingimport TYPE_CHECKING importtorch fromvlim.loggerimport
init_logger if TYPE_CHECKING: fromvlim.v1.worker.gpu_model_runnerimport
GPUModelRunner fromvlim.v1.worker.gpu_workerimport Worker logger =
init_logger(__name_ ) # & X EZWMAH DSv4 £ H sparse MLA backend & &S
_DEEPSEEK_V4_SPARSE_MLA_BACKENDS = frozenset({ "
FLASHMLA_SPARSE_DSV4", "FLASHINFER_MLA_SPARSE_DSV4", !
ROCM_FLASHMLA_SPARSE_DSV4", "DEEPSEEK_SPARSE_SWA", }) # 3@ sparse
MLA backend (JE DSv4) _GENERIC _SPARSE_MLA_BACKENDS = frozenset({ !

FLASHMLA_SPARSE",  "FLASHINFER_MLA_SPARSE", "
FLASHINFER_MLA_SPARSE_SM120", }) # MIASHAS: TURRHE. MEKE. EHELLF

_SPARSE_PREFILL_METADATA_NUM_PREFILLS = (1, 2, 4, 8)

_SPARSE_PREFILL_METADATA_NUM_DECODES = (0, 1, 2)

_DSV4_PREFILL_CHUNK_METADATA_COMPRESS_RATIOS = (4, 128)

def_next_power_of 2(x: int) -> int: # HHERTET x &/ 2 HE  return 1 << (x -

1).bit_length() def warm_sparse_swa_prefill_metadata_kernel(  device: torch.device,
window_size: int, prefill_tokens: int, ) -> None:

fromvlim.v1.attention.backends.mla.sparse_swaimport
_compute_prefill_metadata_kernel  # HEFETAEBNENAEE, Atk kernel HiF

for num_prefills in _SPARSE_PREFILL_METADATA_NUM_PREFILLS: for
num_decodes in _SPARSE_PREFILL_METADATA_NUM_DECODES: query_lens

= [1] * num_decodes query_lens += [prefill_tokens] * num_prefills #F
5h BFARM3E query_start_loc query_start_locs = [0] for g_len in
query_lens: query_start_locs.append(query_start_locs[-1] + g_len)
query_start_loc = torch.tensor( query_start_locs, dtype=torch.int32,

device=device ) seq_lens = torch.tensor( 1] *



num_decodes + [window_size + q for g in query_lens[num_decodes:]],

dtype=torch.int32, device=device ) prefill_gather_lens =
torch.empty(num_prefills, dtype=torch.int32, device=device) # 1AH Triton
kernel ({X%wi¥, TZFER) _compute_prefill_metadata_kernel[(1,)](
prefill_gather_lens, seq_lens, query_start_loc,
num_prefills, num_decodes, window_size,
BLOCK_SIZE=_next_power_of 2(num_prefills), ) (H AR F 4o

_warm_prefill_chunk_metadata_kernel 3B{EMHEREERN)

vliim/model_executor/warmup/v1_block_table_warmup.py
3 block table slot mapping FAESR, ik v1 AT ERIERE R AL JIT,

# SPDX-License-Identifier: Apache-2.0
"“""Warm up v1 block-table Triton kernels.

import torch

# A BEE token K

_SLOT_MAPPING_WARMUP_TOKENS = 8

# MAE ZH block K/NAE
_SLOT_MAPPING_WARMUP_BLOCK_SIZES = (3, 16)

# CPU-KV-cache interleave X/N (v1 EEAH)
_SLOT_MAPPING_WARMUP_CP_KV_CACHE_INTERLEAVE_SIZE =1

def warm_v1_block_table_kernels(
device: torch.device,
max_tokens: int,
) -> None:
"I v1 block table B slot mapping kernel,

SHR:
device: CUDA &%
max_tokens: TAHLALIE token ¥k, ATt HE block %k

from vlim.v1.worker.block_table import BlockTable

# FRFIFA token XA HE max_tokens
num_tokens = max(0, min(_SLOT_MAPPING_WARMUP_TOKENS, max_tokens))
if num_tokens <= 0:

return

query_start_loc = torch.tensor([0, num_tokens], dtype=torch.int32, device=device)
positions = torch.arange(num_tokens, dtype=torch.int64, device=device)

# 2B AP block size TR
for block_size in _SLOT_MAPPING_WARMUP_BLOCK_SIZES:
max_num_blocks_per_req = max(



1, (max(num_tokens, max_tokens) + block_size - 1) // block_size

)

# XFE 16 BIEEK

max_num_blocks_per_req = ((max_num_blocks_per_req + 15) // 16) * 16

block_table = BlockTable(
block_size=block_size,
max_num_reqs=1,
max_num_blocks_per_reg=max_num_blocks_per_req,
max_num_batched_tokens=max(num_tokens, max_tokens),
pin_memory=False,
device=device,
kernel_block_size=block_size,
cp_kv_cache_interleave_size=_SLOT_MAPPING_WARMUP_CP_KV_CACHE_INTERLEAVE_
SIZE,

)

block_table.add_row(list(range(max_num_blocks_per_req)), 0)
block_table.commit_block_table(1)
block_table.compute_slot_mapping(1, query_start_loc, positions)
# compute_slot_mapping fit%& Triton kernel %%, FURHSERK
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WP LucasWilkinson ] F AN R :

1) 'why is this needed?' (N{TEZE block table i) ; 2) 'does this apply to both
MRV1 and MRV2?' (& REEER THRAZITE vl f1v2) , 1F& LopezCastroRoberto &
£ 'No, just MRV1', EMBHMARARMT not worker.use v2_model runner &, Lucas &

KM EI T 'NOTE to community / reviewers this a temp fix while we work on a more

robust solution', RAURIH RENIRE, ELEBMAEZERSTE,

« block table warmup BIEM (question): fEEREEEE, EHRANRBEE 72T, %k
BRAXE, Lucas EEEHETHIAT RN £,

o TIAE 2 B RGEEITESEE (correctness): FAIAREAT MRv1, R BEEEK,

R 5
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P&, BXEARERER Y TREE R TR ((REERERIEREE, TR .
c SERBEET TR MRERANSEHASES (WEE token #X 8. block size 3 fo 16)
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- AP % A DeepSeek V4 #A WA F BRI ERMEELEREE (K+2PR)

HARR R P TR,
- ARV BREMALT VO TMARFRE, —EWRELETIINTH,

- RIBAESm: R4 T — A EERY R kernel warmup BIEEMR, ETFELHN E S EAR
mEMFR, RREME T EEEMZEE,
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« PR #46750 [Perf][2/N] Expand Triton kernel warmup coverage, Qwen: E— &%|H &M

PEERN PR, X Qwen A, 5A0kERAERE XM (kernel_warmup.py) , BTFELK
#,

« PR #46819 [Kernel] Triton MLA logits workspace: #£8XY MLA attention backend, =
BERS"H sparse MLA T B kernel 5, TRFEFREZME,



