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- EDME: EEFEIL, 1Z PR BR T WTEE profiling iRBIFAR EH H LA HIEMESR, B
f GPU B RiEH S22 MMME,
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PR body #&H: 'Fix first batch of unnecessary gpu/cpu syncs, found via #40561', 1E&
i profiling TREMBZANRAFERNBENREY, XERPFRTE GPU LEEMEK
2 (%0 torch.tensor(list, device=cuda)) BMEMA .item() FFaN D2H RN #tE, R T HH
RE MR, % PR BEEMMRIXEREF &, £ GPU RKXER.

SRR

1. #EARBETE  (viim/v1/worker/gpu_model_runner.py) : ZE _init_model_kwargs %, {#
CPU E£# optimistic_seq_lens_cpu &#t GPU L# seq_lens, &R
torch.arange(seq_lensli]) it &2 89 GPU E#; 7 _prepare_kv_sharing_fast_prefill &,
B WA logits_indices[-1] & fill_(logits_indices[-1].item()), HFR .item() %k 8y
D2H [,

2. XK (vlim/v1/sample/sampler.py) : gather_specific_token_logprobs ¥ logprob
token ID fEMERIHEMN GPU EELSEKXAXLERE CPU AELLER, FRAN
non_blocking=True %% E{£3| GPU,

3. #IFEHATITE (viim/vl/worker/dp_utils.py) : _run_ar &84 rank B9 mAEkIE &
CPU L3 tensor_cpu, #RJE non_blocking=True & GPU EHHIT
dist.all_reduce,

4. GPU N-gram #2iX&E (vlim/v1/spec_decode/ngram_proposer gpu.py) : 1£FRIEH
async_tensor_h2d R torch.tensor WUIEFAEF R EEEHF K3,

5. &5 (viim/v1/worker/gpu/sample/penalties.py) : bincount £ index_fill_ &
REBRIIBELCERIRRNE D,

6. Mamba JBE 8 (vlim/model_executor/layers/mamba/mamba_mixer.py) : #sin

metadata=attn_metadata 5% (ZER/N) o, BN,
vlim/v1/sample/ops/bad_words.py A BHEE LRSS IEFRE L5,

R



» vlim/v1/worker/gpu_model_runner.py (13 #AR(TEE; 5| source; FEA core-logic
; 5 _init_model_kwargs, _prepare_kv_sharing_fast_prefill) : #R T AR 304810
) GPU [R5 : {8 CPU-resident seq_lens LRI A pin_memory + non_blocking
e, & KV AEFRRPEL item() B,

+ vlim/v1/sample/sampler.py (123 K#£88; KA source; £H core-logic; &F5
gather_specific_token_logprobs) : ¥ logprob token ID 4EMEBMER EE ZEH CPU N
%, AREEE non_blocking £1£3| GPU, #% Python %|%%| GPU E#,

« viim/v1/worker/dp_utils.py (B3R #3EH1T; K3 source; EA core-logic; F5
_run_ar) : DP #B{2fifb: & CPU EABEFIA rank B9TEREkIE, B non_blocking EfEE
PAT all-reduce, #% GPU KEEY,

« vlim/v1/spec_decode/ngram_proposer_gpu.py (#3k MR ; 285 source; ER
dependency-wiring; 5 update_ngram_gpu_tensors_incremental) : 1
async_tensor_h2d X torch.tensor LIEFAEF A LEERF REl, BRI EP,

« vlim/v1/worker/gpu/sample/penalties.py (3 &3]; K5 source; FEH core-logic; fF
£ bincount) : #H index_fill_ BREERI|RELCEKRERANREND,

« vlim/model_executor/layers/mamba/mamba_mixer.py ({3 Mamba Z:; 255 source;
A data-contract; 5 forward_impl) : £ SSM ZEH#eF i metadata S$k153%
, "TREE B EMBRRITEA X,

« vlim/v1/sample/ops/bad_words.py (#£3k KA£ZE; 3KF| infra; ER infrastructure) : 3t
bad_words RHFSEEMAMINAE, TaeH XIERERER,

XS _init_model_kwargs, _prepare_kv_sharing_fast_prefill,
gather_specific_token_logprobs, _run_ar, update_ngram_gpu_tensors_incremental,
bincount, forward_impl

RPERAD B

vlim/v1/worker/gpu_model_runner.py

BT BRI PE GPU [ : A CPU-resident seq_lens EFRHXHA
pin_memory + non_blocking f£#; 7 KV EEWEEZ TR .item() EF,

def _init_model_kwargs(self):
model_kwargs = dict[str, Any]()

if not self.is_pooling_model:
return model_kwargs

num_reqgs = self.input_batch.num_regs
pooling_params = self.input_batch.get_pooling_params()

token_type_id_requests = dict[int, Any]()
for i, param in enumerate(pooling_params):
if (
param.extra_kwargs is not None
and (token_types := param.extra_kwargs.get('compressed_token_type_ids'))



is not None
token_type_id_requests[i] = token_types

if len(token_type_id_requests) == 0:
return model_kwargs

#ER CPU LM RAFIIKE LR, #% GPU LB seq_lens 5IRHIF S
seq_lens_cpu = self.optimistic_seq_lens_cpu[:num_regs].tolist()
token_type_ids = []

for i in range(num_reqgs):
seq_len_i = seq_lens_cpuli]
pos = token_type_id_requests.get(i, seq_len_i)
ids = (torch.arange(seq_len_i) >= pos).int()
token_type_ids.append(ids)

# EEER CPU AFTHERR P F8E| GPU
token_type_ids_cpu = torch.empty(
sum(seq_lens_cpu), dtype=torch.int32, pin_memory=self.pin_memory
)
torch.cat(token_type_ids, out=token_type_ids_cpu)
model_kwargs['token_type_ids'] = token_type_ids_cpu.to(
device=self.device, non_blocking=True
)

return model_kwargs

viim/v1/sample/sampler.py

¥ logprob token ID fEMEMEM ZEER CPU A&, RJ/FEI non_blocking Ef£3| GPU
, #% Python %|%&Z| GPU R,

def gather_specific_token_logprobs(
self,
logits: torch.Tensor,
logprob_token_ids: dict[int, list[int]],
sampled: torch.Tensor,

) -> LogprobsTensors | None:
if not logprob_token_ids:

return None

batch_size = logits.shape|0]

device = logits.device

max_num_tokens = max(len(tids) for tids in logprob_token_ids.values())
pin = self.pin_memory # F&R&AIH) pin_memory #5&, £ WSL LA False

# EEEHN CPU NFELAEKE, #R GPU BEMEWRNEN
token_ids_cpu = torch.zeros(
batch_size, max_num_tokens + 1, dtype=torch.int64, pin_memory=pin



valid_mask_cpu = torch.zeros(
batch_size, max_num_tokens + 1, dtype=torch.bool, pin_memory=pin

)
valid_mask_cpul:, 0] = True # X4E token AL H K

# 7 CPU L3EAEHMERH token ID
for req_idx, token_ids in logprob_token_ids.items():
num_tokens = len(token_ids)
token_ids_cpulreqg_idx, 1 : num_tokens + 1] = torch.as_tensor(
token_ids, dtype=torch.int64
)

valid_mask_cpulreqg_idx, 1 : num_tokens + 1] = True

# 3@3¥ non_blocking £%1%| GPU, RFAEFH &R

token_ids_tensor = token_ids_cpu.to(device, non_blocking=True)
valid_mask = valid_mask_cpu.to(device, non_blocking=True)

# A% token BIEHE GPU LIRME (sampled B4 GPU £) , #% D2H Ef¢

token_ids_tensor[:, 0] = sampled

logprobs = compute_token_logprobs(logits, token_ids_tensor)

logprobs = logprobs.masked_fill(~valid_mask, float('-inf'))

sampled_logits = logits.gather(-1, sampled.unsqueeze(-1))
token_ranks = (logits > sampled_logits).sum(dim=-1)

return LogprobsTensors(
logprob_token_ids=token_ids_tensor.to(torch.int32),
logprobs=logprobs,
selected_token_ranks=token_ranks,

)
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« pin_memory 3&%&M: gemini-code-assist ZEiXFE sampler.py ¥1# /A self.pin_memory &
KRB True LLEEN WSL, BXM., EHFFE gpu_model_runner.py $2EZINERN pin A&
JEIEFR R, BEXMN.

< SEBTUAR: yewentao256 81 penalties.py FXTF index_fill_ BERTREIUR, 1EERYE
KGR,

- sampler.py # pin_memory BN A self.pin_memory (correctness): 45 EAEEK
AEA self.pin_memory,

« gpu_model_runner.py F3IEFAZEEMEHRERIRKE D pin memory (correctness): R E
X4, EH T pin_memory=self.pin_memory,

- penalties.py A RELA (style): fEERE TR, KIBEK,

R 5 B0
. RS



1. RIS REMREREZ, EBHRDXRNR (TR XEERE) , FEREXR,

2. pin_memory £ WSL 3R TF R REAR A, RAERENT self.pin_memory irELLE, X
R 2,

3. #EH async_tensor_h2d KR pin_memory folE#E) CUDA SREH, ERIEH
W RS REEE S,

4. FREEHMEELEERY &, TaEBIRTRK, BIAREBEK GPU FF (do
all_reduce. cudagraph ) {RIEEMM. - FWH: AP TohaeTfb, EIELER
REMEME. X ALR: B CPU-GPU RE, FMEER#I5, XHEF: 247 = 2R ERE
R (CPU #3& + non_blocking f&%i. index_fill_. ¥1AREER item FF) , K
EEMEEEM, - NRARDE: BROMEREZE , WSL pin_memory &M , JEFEEMS
HRFIEREY cuda REZ
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« PR #40561 GPU-CPU sync detection: & PR [ & 89iRB&KET3% PR B profiling.
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