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« —AiE: X 3F ModelRunnerV2 SEA&ER B kernel block size

- WESHE: EEEIE, EAFT init_attn_backend WEMER (98 group M5 cg
support) W% BlockTables F kernel _block_sizes BIERF Xo &ITHRE (generator
vs list. numpy vs list E3R) RGN BWERMELE, B4 PR FE T HALETERSER
*

THRES B

PR body BA#$s i : This pris a follow-up pr of #35520, resolving the discussion about
kernel block size support. The motivation is to support kernel block size in hybrid
model, which allows more attention backends to work with hybrid model. HE] V2 model

runner 222 1ET hybrid/mamba &R, #Eid, PR WEZEKEROF .

LI RE

1. M init_attn_backend (attn_utils.py) : JFBREKH LI attention group + B¢
metadata builder + #1E cudagraph support &3 REIFAEN init_attn_backend (X%
I, group) FoFrXER get_attention_cg_support_info (F9ZZ metadata builder HF#E
cudagraph %) . XfET kernel_block_sizes B EERIZ.

2. £ kernel_block_sizes (block_table.py) : 7& BlockTables #4i& & %k o #r3g
kernel_block_sizes &4k, HE&A KV cache group B blocks_per_kv_block =
block_size // kernel_block_size, T append_block_ids F1/&FF block IDs BH{E
kernel_block_sizes BEET, Haf%k attention kernel BEZEIEFA ORI E F 35 B3R,

3. 1&1E gather ##&: _gather_block_tables_kernel FARE#EJE AN max_num_blocks, i
EM stride 3B, WUFHEEEHH max_num_blocks TaEARRE (EXFMF2 MambaSpec
FINR)

4. BRERRFERSE (viim/config/viim.py) : RREKZELEIE has_inner_state A B K MHFE
HEX Y mamba_cache_mode == "align" (BIXFRIBEAER) RHARA X, Aifnr
THREERAETE align A THER V2 BT8R,

5. &EAA A : R EH model_runner.py fu speculator.py FESIRA, BRABRER
attn_backends, FERAFHW =T KB, init_kv_cache FREKM&A attn_groups %%k,

R



vlim/v1/worker/gpu/attn_utils.py (#3k SFE 1 /E3; 25| source; ER core-logic; &

5 init_attn_backend, get_attention_cg_support_info, _reshape_kv_cache,

init_kv_cache) : BQOEM X, EF init_attn_backend, 9B H

get_attention_cg_support_info, FERERESE; init_kv_cache 2K attn_groups.

vlim/v1/worker/gpu/model_runner.py (it #AIRITE; K5 source; £

data-contract; 5 initialize_kv_cache) : @A init_attn_backend YA O, EECHTIR [E

{4; [EB{E3E kernel_block_sizes % BlockTables,

« vlim/v1/worker/gpu/block_table.py (#3R 3%k ; 25| source; E& core-logic; &5
BlockTables.init, append_block_ids) : #3& kernel_block_sizes &%k, it&
blocks_per_kv_block, #FHFE&F block IDs,

« vlim/config/viim.py (#3k E2E; 25| source; FEA configuration; &5

_get_v2_model_runner_unsupported_features) : &8k V2 #EAIT/TEX hybrid model
BIFRRFISME, XY align cache mode BHRE R X,

. vIIm/v1/worker/gpu/spec_decode/eagIe/speculator py (B3R HMAFED; 5| source; 3£

# dependency-wiring; &5 set_attn) : 3EE init_attn_backend REMEZL, BRIt

attn_backends B9&R#,

XS init_attn_backend, get_attention_cg_support_info, _reshape_kv_cache,
init_kv_cache, BlockTables.init, BlockTables.append_block_ids,
_gather_block_tables_kernel, _get vZ2 model runner_unsupported_features

KELRAD B

viim/v1/worker/gpu/block_table.py
¥13¢ kernel_block_sizes &%k, it% blocks_per_kv_block, F#HFREI block IDs,

class BlockTables:
def _init_ (

self,
block_sizes: list[int],
kernel_block_sizes: list[int], # new parameter
max_num_reqgs: int,
max_num_batched_tokens: int,
max_num_blocks_per_group: list[int],
device: torch.device,
cp_size:int =1,
cp_rank: int = 0,
cp_interleave: int = 1,

self.kernel_block_sizes = kernel_block_sizes
# kernel_block_sizes length must match block_sizes
assert len(kernel_block_sizes) == len(block_sizes)

self.num_kv_cache_groups = len(block_sizes)
# T EE kv block &% M kernel block
self.blocks_per_kv_block = [



bs // kbs for bs, kbs in zip(block_sizes, kernel_block_sizes)

# block table B9%%5EX A max_num_blocks * blocks_per_kv_block
for i in range(self.num_kv_cache_groups):
max_num_blocks = (
max_num_blocks_per_groupli] * self.blocks_per_kv_block[i]

)
block_table = StagedWriteTensor(

(self.max_num_regs, max_num_blocks),
dtype=torch.int32,
device=device,

)
self.block_tables.append(block_table)

def append_block_ids(self, reg_index, new_block_ids, overwrite=False):
for i in range(self.num_kv_cache_groups):

start = self.num_blocks.npli, reg_index] if not overwrite else 0
block_ids = new_block_idsl[i]
bpk = self.blocks_per_kv_block]i]
if bpk > 1:

# BIF: A kv_block 3R bpk A kernel block

block_ids = [

b * bpk + k for b in block_ids for k in range(bpk)
]

self.block_tables[i].stage_write(req_index, start, block_ids)
self.num_blocks.npli, req_index] = start + len(block_ids)

e

« generator #REF: ivanium & H 7 init_kv_cache F flattened_attn_groups = (group
for groups in attn_groups for group in groups) & generator, ¥ _reshape_kv_cache
PR RESHER, BREL _update_hybrid_attention_layout B =R 8,
MengqingCao #aIAE X H list comprehension 3 & it 7] 71,

o BaiTE M REAET: BlockTables ® _map_to_kernel_blocks BX numpy & Z&F#F list 5|
£itit. MengagingCao % H EEMR B~ numpy 7 block = 32 BFE R, 1B njhill t£5E
FKEBRM, RARERGIEXESINHFREBELE PR hit,.

« Mamba align cache mode %32 : gemini-code-assist 34 Mamba 8 block % Bk IE A4k
3 align R, TEESIEEBETHATERE, MengqingCao BN RIRER X FIFEF L PR
SERR, A PR LETRERZHF,

« RASIHMSIE: ivanium LI group_map BIEEXER N A tuple[str, KVCacheSpec] fiE
tuple[tuple[str, str], KVCacheSpec], BA&E.

c BERERML: ivanium ZVREEFEE mamba_cache_mode == "align" MARZ2EH
hybrid model, ZZE XM XN,

. attn_groups generator S JE 435 A E (correctness): MenggingCao HIA/G XA
list comprehension, 1RiE® % R&ER,



- BRAT block IDs BHMEMA numpy & list BYPEREARET (performance): RARAFE list
#BEN, B4 PR & numpy ik,

« Mamba block S BEARIEFALIE align cache mode (correctness): A 8] BB MR AR A,
7 PR X $R A EAL X #F,

. group_map ERFAREEIR (style): MengqgingCao BASIE,

« V2 model runner B2E&N%ZL2ZH hybrid model (design): X% mamba_cache_mode

== "align" BRAXZ$F, HAb hybrid A SEEFFE A,

R fe5 7

- NG

- BEXFE (BB R) KV cache ##afbAn block table iTHBAKES, BRENT
Qwen3-Next f1 Qwen3.5 By gsm8k FFEIIE, {EREEZEAAER A attention
backend,

- MEEREE: RAXAT list HEREIT kernel block ID, 7 batch size B/NiHMERE R
% BEAFIEEZE T TR numpy &K, BitRIELMmAb.,

« FREMNRPFE: init_attn_backend REMEM 4 TTHZEA 3 T, FrARASBEN EH,
B A RS ThEE (MTP. prefix cache align. disaggregated prefill) #xig A TODO,
BB AR AR IX B 37 B T AT REATI A2 PR

« BRODMIRE . SRAFIEH X kernel_block_sizes BB TTMIR, (XIRFILA gsm8k WA,

« AF: V2 model runner BLE ] LLEAT hybrid/mamba 2R (#1 Qwen3-Next) , 3
K E % attention backend; 1B align #x, T8 prefix caching 3R = A,

« A% BlockTables ILERKFL kernel_block_sizes, #inT RERBHRIEM, Bt
T a1t & blocks_per_kv_block B9FFE4.

« HIBN: AEEEE 2 X hybrid model #2227 #3E, BA#AEY TODO 5kIsFE L TIE,
o REATIE: BOKREATE | N EZ , FZRNE

KERIK L
« PR #35520 previous PR introducing initial block size support: 4~ PR & #35520 M5 4:
, FRRHE review FiEH kernel block size [a]#,

« PR #43084 fix CI issue referenced in comments: fE&1=3| Cl kKB #43084 (B £,
AN PR 8y Cl REEE,



