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PATHRE

- —AE: EARTRABERSE GPU-CPU R#

- ESNME: E/FIR, X2 vVLLM BEA %P EE GPU AP EREIA LNE %M, BT
T—ETE ANMERERMATERN: AENNEABHRIKIEE S RERTEHEE. A async #IS
fill_ SHFRFaNFEZ. FH keep_on_cpu R L E X staging, HEIXE &
vlim/v1/attention/backends/mamba_attn.py B9 _prefill_cpu_metadata FES
mamba?2_attn.py HHEF R, gemmad_mm.py B per-device R5|EHEER.
diffusion_gemma.py 8 init_canvas RAURE, FREF ZESER R B ZE X attention

TN EES BAL

BRPUTERER LB step FTREHI GPU &5 CPU ZEWFEER® (D2H = H2D) , X
KITWIRAKER, him#EF LR, PR body BAMUL X LR NG —KEZEREINERMAZ
%)% 'Each of these removes a host roundtrip rather than suppressing it's EA&sHHL
¥ kv-sharing fast prefill #8358 .max().item() / .sum().item() Mg &K E=4 D2H
E#; mamba2 B torch.any(has_initial_states p).item() RIAEEEIREEE; EPLB 8y
_pad_out_tensor J&T non_blocking=True FAZE T %% worker &f2; ZNZHES
processor 1B token-id f0 size FEMRIEE LR EN T LA EE,

LI RE
# PR body $FABRIAAF A, IR TILHA AT LS

1. kv-sharing fast prefill: 7o##ER B ENMIESR, & viim/vi/attention/backends/utils.py
8 make_kv_sharing_fast_prefill_common_attn_metadata %,
total_num_decode_tokens E3#HA num_logits_indices (&%®Z Python int) ,
decode_max_query_len BAIRERFTIER common_attn_metadata.max_logits_per_req,
EHESHREKEN .max().item() 5§ .sum().item(), EE
vlim/v1/attention/backend.py 8 CommonAttentionMetadata & ¥k
max_logits_per_req FE&, A& vlim/v1/worker/gpu_model_runner.py 48
_prepare_inputs BEREMEY BRA=TUH, BFEHNLERH num_sampled_tokens FRAIE
—B T3 _build_attention_metadata,

2. mamba2: prefill ¥ RSH Zekdh CPU THiE# S, &
vlim/v1/attention/backends/mamba_attn.py F3EREK _build_chunk_metadata_tensors



NEAT CPU 3B prefill L T XKE#R SR TERD _prefill_cpu_metadata; MEE
vlim/v1/attention/backends/mamba2_attn.py 8 build F,
(num_computed_tokens_p_cpu > 0).any() 4%
torch.any(common.has_initial_states_p).item(), #% D2H REH ., *EFIEE
seq_lens_cpu_upper_bound Xt prefill {7TEFIAERAT (& async spec decode) #ZFE
e,

3. EPLB: #\FIEFRE# N, pad out tensor &> non_blocking=True, F3ZiBmETHIIE
RAERD worker &2, AR LERRABRIHEE,

4. gemma4 / diffusion_gemma: F—KM RS | #3ak R EmEIE, gemmad_mm.py B
compute_logits &, 3TEF A Python 5| &M logits[:, self. suppress_token ids] = -inf
RN BRIFREES async_tensor_h2d ¥3&EH) suppressed-token RE|KE, ZE&EH
A logits.index_fill_(1, suppress_idx, -inf). diffusion_gemma.py B init_canvas &4 M
np.ndarray B BEALE torch.Tensor, _finish_prefills F38 slot &3] —X M
async_copy_to_gpu B| ps_gpu, &% init_canvas(ps_gpu). draft_tokens[ps_gpu] =
states.canvas[ps_gpul. is_encoder_phase.index_fill_(0, ps_gpu, False) 2 £ A ;
add_request / remove_request BoIFREWIEZRA fill_(), #7 slot RS H
async_tensor_h2d _t1&,

5. glm4_1v / phidmm: & H2D 5ERBEWE P, L async_tensor_h2d &N
torch.tensor(..., device=) BRI H2D #0, 3HH .bool() B .type(torch.BoolTensor)
B ENER,

6. Z¥EA processor: FriG keep_on_cpu=True, internvl, internsl. phi3v. step3 vl,
keye. audioflamingo3 # MultiModalFieldConfig &, Xt token-id 5§ size 2K£FE (4o
image_token_id. video_token_id, image_sizes. num_patches. image_grid_thw.
video _grid_thw) fmkt keep on _cpu=True, %M staging F|&EE X LEFEE CPU;
SHBEMPEIRER N % tolist() B3&M, Flim keye.py B9 process_image_input,
step3_vl.py BJ _process_image_input. phi3v.py B hd_feature_transform,

MRAGHEFRE: ARXAFHERBBONRAM, AP REE. schema HIFMA; BiE
TERK CI Z%®EB (Buildkite #83228/#83293/#83425) .

KA
« vlim/v1/attention/backends/mamba_attn.py (3R SEZE A JE3; 255 source; LR

core-logic; &5 _build_chunk_metadata_tensors, _prefill_cpu_metadata) : ¥ CPU fll
prefill L FXKE# S M _build_chunk_metadata_tensors $pk Itz

_prefill_cpu_metadata, B&A mamba/mamba2 B backend £E W T RE S S HE

« vlim/v1/attention/backends/mamba2_attn.py (#E3k SFEAJ/E3H: 25| source; LR
core-logic; &% build) : prep_initial_states ¥|EMIZEIKEE torch.any().item() B&A
CPU #%, HEM&¥ D2H RF

« vlim/v1/worker/gpu_model_runner.py (3R #=RHITE; K5 source; FH
data-contract; 5 _prepare_inputs, _build_attention_metadata) : ¥
max_num_sampled_tokens MEHLM T E2] CommonAttentionMetadata.max_logits_per
_req, = kv-sharing fast prefill J4FR[EH BIEKIE R A k5D



XS _prefill_cpu_metadata, _build_chunk_metadata_tensors, build,
_prepare_inputs, _build_attention_metadata, init_canvas, compute_logits,
_finish_prefills, make_kv_sharing_fast_prefil_common_attn_metadata,
_process_image_input, hd_feature_transform, _get_mm_fields_config, _keye_field_config

R F B

vlim/v1/attention/backends/mamba_attn.py

¥ CPU M prefill E FTXKE#EZFM build_chunk_metadata_tensors kIt
_prefill_cpu_metadata, BA mamba/mamba2 FA backend £ EN LRSS EE

# vllm/v1/attention/backends/mamba_attn.py
# ¥ prefill L TFXKEHESFNREMTEFRE, £3FET CPU EFHIE.
# XATIR: seq_lens_cpu_upper_bound Xt prefill {TEFRBEER T
# (83E async spec decode) #REIFHME, EAWTE D2H F¥,
def _prefill_cpu_metadata(
self,
common: M,
common_attn_metadata: CommonAttentionMetadata,
) -> tuple[torch.Tensor, torch.Tensor]:

"\ CPU $4R# 5 prefill L FXKES query R,

Returns (num_computed_tokens_p_cpu, query_start_loc_p_cpu)e
seq_lens_cpu = common_attn_metadata.seq_lens_cpu_upper_bound
assert seq_lens_cpu is not None
num_reqgs = common.num_reqs
num_prefills = common.num_prefills
# BX query_start_loc_cpu B prefill B, Bz decode token #%Bl prefill #2 &
query_start_loc_p_cpu = (
common_attn_metadata.query_start_loc_cpul[-num_prefills - 1 :]
- common.num_decode_tokens
)
# prefill ZBIEKB query KE = AR £
prefill_query_lens_cpu = query_start_loc_p_cpu[l:] - query_start_loc_p_cpul:-1]
# Bt HE token ¥ = A KE - 20K query KE
num_computed_tokens_p_cpu = (
seq_lens_cpulnum_reqgs - num_prefills : num_regs] - prefill_query_lens_cpu
)

return num_computed_tokens_p_cpu, query_start_loc_p_cpu

def _build_chunk_metadata_tensors(
self,
chunk_size: int,
common: M,
common_attn_metadata: CommonAttentionMetadata,
) -> tupleftorch.Tensor, torch.Tensor, torch.Tensor]:
" chunk TRIBHEEIR&KE.



Returns (cu_chunk_seglen_p, seq_idx_p, last_chunk_indices_p),

num_prefills = common.num_prefills
# ERE CPU LRBRNFTA#S, FHMRIREKE
num_computed_tokens_p_cpu, query_start_loc_p_cpu = self._prefill_cpu_metadata(
common, common_attn_metadata
)
cu_chunk_seglen, seq_idx, last_chunk_indices = self._compute_chunk_metadata(
chunk_size,
num_prefills,
num_computed_tokens_p_cpu,
query_start_loc_p_cpu,
)
device = common_attn_metadata.query_start_loc.device
# 7£ pinned CPU A& LMZEEIEME L£, ®B% torch.as_tensor(list, device=cuda)
# AR BFEY H2D # 0
cu_chunk_seglen_p = async_tensor_h2d(
cu_chunk_seglen, dtype=torch.int32, device=device
)
seq_idx_p = async_tensor_h2d(seq_idx, dtype=torch.int32, device=device)
last_chunk_indices_p = async_tensor_h2d(
last_chunk_indices, dtype=torch.int32, device=device
)

return cu_chunk_seglen_p, seq_idx_p, last_chunk_indices_p

viim/v1/attention/backends/mamba2_attn.py

prep_initial_states F|EMMZZIKEH torch.any().item() B A CPU # S, EMREH D2H [
#

# vllm/v1/attention/backends/mamba2_attn.py
# build & prefill FERSHIZE: BREREE torch.any(has_initial_states_p).item()
# ik D2H F#, WETEM CPU #HiEHES,
if common.num_prefills > 0:
prep_initial_states = False
if common.has_initial_states_p is not None:
# 5 has_initial_states_p &My CPU &4
# {£— prefill HXRA BITHE token BIEEE SRS,
# seq_lens_cpu_upper_bound Xt prefill {T##, HEILFLE D2H,
num_computed_tokens_p_cpu, _ = self._prefill_cpu_metadata(
common, common_attn_metadata

)

prep_initial_states = bool((num_computed_tokens_p_cpu > 0).any())

# chunk TT#k3IERAKEE CPU #S% + EEFHE LEKRRZ
cu_chunk_seglen_p, seqg_idx_p, last_chunk_indices_p = (
self._build_chunk_metadata_tensors(
self.chunk_size,
common,
common_attn_metadata,



)

viim/v1/worker/gpu_model_runner.py

¥ max_num_sampled_tokens MEHNUM F1EE] CommonAttentionMetadata.max_logits_per

_req, & kv-sharing fast prefill JEFR[EH BIEKIE R AkED

# vllm/v1/worker/gpu_model_runner.py

# XEBER CRERBE, H% _prepare_inputs $IRELE)
# THMELEY max_num_sampled_tokens —E& T 1%,

# BRBRERIEEKEHAT .max().item() 89 D2H RE¥,

# 1. prepare_inputs B3R [El & : num_sampled_tokens & host $k4H,
# int(hum_sampled_tokens.max()) ZEENME /58], EEF,
return (

logits_indices,

spec_decode_metadata,

int(hum_sampled_tokens.max()),

# 2. execute_model FHEUK=TCHEE4 _build_attention_metadata
logits_indices, spec_decode_metadata, max_num_sampled_tokens = (
self._prepare_inputs(scheduler_output, num_scheduled_tokens_np)

# 3. _build_attention_metadata W5 A\ CommonAttentionMetadata,
# utils MEHFEE, %EX decode FKEH .max()/.sum() Ei%,
if logits_indices is not None and self.cache_config.kv_sharing_fast_prefill:
cm_base.num_logits_indices = logits_indices.size(0)
cm_base.max_logits_per_req = max_num_sampled_tokens
cm_base.logits_indices_padded = self._prepare_kv_sharing_fast_prefill(
logits_indices

)
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Review 5ititEARIEE UKSL: WoosukKwon H#: APPROVED, claude[bot] & fork XJRE
shkit review (37K maintainer S Fahfhk) . PR WRA LR ENEARE XL, review
WIWHNZ, PR body #EEE M T HREZNEALR: X mamba2 # CPU #%, MK
% seq_lens_cpu_upper_bound ¥ prefill 1T E¥E#X—rI$E (‘including async spec
decode') ; Xt kv-sharing fast prefill, BA#FEH num_decode_tokens & logits_indices B
EAE, HbEFEE num_logits_indices X/NEAD Python int, X2 ACRREN A EFA ML
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1. BEXEMMENRE (F=) : mamba2 B prep_initial_states #|ZE A
has_initial_states_p 24 (hum_computed_tokens_p_cpu > 0).any(), 1&# "
seq_lens_cpu_upper_bound Xt prefill {T¥58 ' 3X—RI#R., ZARRHI prefill ITAKEH
HZE (Bl o BNARERRZ) |, TRESAESRERELRSFI—KOHE, K
MRS TRMNE . AL, kv-sharing fast prefill B decode_max_query_len 2K
num_sampled_tokens.max() &, FRA#ELENS T REH
max_num_sampled_tokens, 3R HBTE KKK 5E1% T EKIE

2. HBRAZTENIK: CommonAttentionMetadata F3E max_logits_per_req,
_prepare_inputs (REIEXRI M TAHET =JTH, init_canvas M np.ndarray KA
torch.Tensor, MultiModalFieldConfig #73¢ keep_on_cpu 1B X, X2 EERE LT
2, EMEURAAS EM runner (B EX processor) EBKEBITHEE, BAKX
B MR E KK

3. ZRSFEIEXRK: keep_on_cpu=True BBRE XL FEFNRHINEREIE staging
B, EELLAIBRZGEAECAVE device £ (FlHnEER LM IEHN image_grid_thw)
, SHI device RILEL, keye By _process_image_input XA .tolist() /&,
image_grid_thw R AT CPU #&83%, NI, 1B internvl EXHRKRER/D, FEHIAE
A THREHER,

4, BHE—KMERPE: gemmasd B9 _suppress_token_ids_cache #% logits.device &&F &3]
5KE, & _suppress_token_ids AETE (YRIRHSES) , 2754, ZNAKY
HMABE, BERTREAR,

5. ERR: TEEMNRAXMGEE, Cl RAZHEBIEE, XNEHELS processor BB (
internvl, phi3v %) BOEXTMERYVIAIE, - P PESEERE vLLM V1 51 ERBEH
ITERIZ: 8 decode/prefill step LRV ET R GPU-CPU FRERF, HER(LE D
FERE5 CPU &4F, Xt kv-sharing fast prefill., mamba2/SSM #& &
gemmaé/diffusion &%]. GLM-4.1V/Phi-4-mm X%
InternVL/Phi-3-V/Step3-VL/Keye/AudioFlamingo3 L ESMER N ELXRSEL 5 E
token R A EEEA., EAM, CommonAttentionMetadata 5% 4 model
processor IFRRAWIKE, EEFLXTEEME ' FHNMNTHESFHORBERAEZREE ' X
—#E; XHE VLLM_GPU_SYNC_CHECK AZ|IT{EBARIRS, AFRKRERGHE D
FITHE, WHREPERE, EF8ESMMMEAXMGL BaNRTE, - RNRRD:
BOBRATE | THIERSREBEARMERIR , SIERAEERKS) , BRONMREBEE

KRR EE

« PR #43107 VLLM_GPU_SYNC_CHECK (3% sync-check 4*%) : PR body BA#faiiBR3X &
B2 Z M https://github.com/vlim-project/vlim/pull/43107 1Z2ERH K8, BFRE— GPU
25 H R E &

« PR #46747 [Bugfix][V1] [Multimodal] Recover from PO/P1 processor cache drift
(#46747): A viim/v1 ZESPATEERRMEX, —ANE processor BHF—KIE, —NEZ#E
STEEWERD, BTHR —ZESHITEZNIFE M

« PR #51840 [Bugfix][TieredOffloading] : Return HIT_PENDING when KV promotion is
triggered: B4 viim/vl HUTESRB9MERE / R b, KV IRFAR AL B3R 52 2 KRBTSRI,



5 PR HERVE step WARETI/E
+ PR #51865 [Bugfix][MRV2] Require all requests to be decoding for uniform-decode

dispatch: B A vlim/v1/worker/gpu Bi2H# 4IRS o8 dEMEKS), 5K PR B
_prepare_inputs/execute_model RN E BT V1 worker $ITEER L



