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5 VLAGraphCachelnfo %&it{g & prefix/action runner 4515
prefix_cuda_graph_max_entries 5 action_cuda_graph_max_entries [R&|, FE#HT
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« python/sglang/multimodal_gen/test/unit/test_pi05_runtime_helpers.py ({3 #7505,
: K5 test; A test-coverage; 5 _denoise_signature,

test_denoise_graph_capacity_falls_back_without_capturing_new_signature,
test_zero_denoise_graph_capacity_disables_runner, FakeGraph) : Y B ZREHE
E. LRU ZF, ER, SFEZRFEFRARITA,

« python/sglang/multimodal_gen/runtime/entrypoints/action/protocol.py (#3k thi¥; 3£
%] source; A core-logic) : action metadata BEAKETTRAMIRE, ETRAAF B
exact/bucket =,

X845 _BoundedCaptureCache.get, BoundedCaptureCache.put,
_BoundedCaptureCache.prepare_admission, _BoundedCaptureCache._release,
effective_token_length, select_prompt_token_bucket, bucket_prompt_tokens,
Pi0O5PipelineConfig._validate_cuda_graph_config,
Pi0O5PipelineConfig.prefix_cuda_graph_available,



Pi0O5PipelineConfig.action_cuda_graph_available,
PiGemmaMLP.forward,PiGemmaAttention.project_gkv,
MergedReplicatedLinear.weight_loader,PiO5ActionExpert._prompt_token_bucketing_enab
led, prepare_denoise_layout

R F B

python/sglang/multimodal_gen/runtime/vlia/prompt_bucketing.py
I prompt SR TR, LWARKEITE. WMAFEEERERL, & opt-in SRR,

# python/sglang/multimodal_gen/runtime/vla/prompt_bucketing.py

# 124 Pi0.5 prompt /TR : T EARK token KE. HFM. BUTHRE / HHER.
import torch

import torch.nn.functional as F

from collections.abc import Sequence

def effective_token_length(token_masks: torch.Tensor) -> int:

""RE batch P&HE—NTN token WML E (BRARKE) . "

if token_masks.ndim != 2:
raise ValueError(
f'Pi0.5 token masks & ZE [batch, seq] FIR, LRIA {token_masks.shape}"
)
if token_masks.shape[1] ==
return 0O

# positions M 1 Fr44, FETNMEE 0, BETHRAENABERKE
positions = torch.arange(

1, token_masks.shape[1] + 1, device=token_masks.device, dtype=torch.long
)
lengths = torch.where(token_masks.to(torch.bool), positions, 0).amax(dim=1)
return int(lengths.max().item())

def select_prompt_token_bucket(token_length: int, buckets: Sequence[int]) -> int | None:
"R RER N token_length BIER/IME; LIEEMERIRE None (RIFHEMEKE) . "

if token_length < 0:
raise ValueError("token_length @A 3E")
return next((int(bucket) for bucket in buckets if token_length <= bucket), None)

def bucket_prompt_tokens(
tokens: torch.Tensor,
token_masks: torch.Tensor,

buckets: Sequencelint],
*



pad_token_id: int = 0,
) -> tuplef[torch.Tensor, torch.Tensor, int, int | None]:

""¥& prompt #FHE KA EREFEER CUDA BIFKE,

RE (RS tokens, &FEJS masks, BHEKE, P None),

if tokens.ndim != 2:
raise ValueError(f'Pi0.5 tokens @42 [batch, seq] ik, LEIA {tokens.shape}")
if token_masks.shape != tokens.shape:
raise ValueError(
"Pi0.5 tokens 5 token masks FSIRSM—EK, HETH "
f"{tokens.shape} 5 {token_masks.shape}"

logical_length = effective_token_length(token_masks)
bucket = select_prompt_token_bucket(logical_length, buckets)
target_length = bucket if bucket is not None else logical_length

# fREB = prompt BIBLA EERITA: KRR EMAMERRFRERSIKE
if target_length == 0 and bucket is None:
target_length = tokens.shape[1]

if tokens.shape[1] >= target_length:
return (
tokens(:, :target_lengthl],
token_masks[:, :target_length],
logical_length,
bucket,

padding = target_length - tokens.shape[1]
# &R token A pad_token_id, mask A False, {RIEERALE WY ZBE
return (
F.pad(tokens, (0, padding), value=pad_token_id),
F.pad(token_masks, (0, padding), value=False),
logical_length,
bucket,
)

python/sglang/multimodal_gen/runtime/layers/linear.py

13 MergedReplicatedLinear, %323k TP & & &35 shard-aware X E %K,

# python/sglang/multimodal_gen/runtime/layers/linear.py
# MergedReplicatedLinear: 3 TP TRZNEBERXPEHFAENMIERE,
# —R GEMM FHe2o kR, RERFREMREZ shard A

class MergedReplicatedLinear(ReplicatedLinear):
"""Packed replicated linear layers with shard-aware weight loading.



X & MergedColumnParallelLinear 893ETK B FHITHRA:
M BB EMER—MIEREE, eager #HIERLX— GEMM,

def _init_ (
self,
input_size: int,
output_sizes: list[int],
bias: bool = True,
skip_bias_add: bool = False,
params_dtype: torch.dtype | None = None,
quant_config: QuantizationConfig | None = None,

prefix: str = "",

self.output_sizes = output_sizes

super().__init_ (
input_size=input_size,
output_size=sum(output_sizes),
bias=Dbias,
skip_bias_add=skip_bias_add,
params_dtype=params_dtype,
quant_config=quant_config,
output_sizes=output_sizes,
prefix=prefix,

def weight_loader(
self,
param: Parameter,
loaded_weight: torch.Tensor,
loaded_shard_id: int | str | None = None,
) -> None:
if loaded_shard_id is None:
return super().weight_loader(param, loaded_weight)

# FHFE shard BREBF RS, Bl o/k/v ¥R 0/1/2
if isinstance(loaded_shard_id, str):
try:
loaded_shard_id = {"g": 0, "k": 1, "v": 2}[loaded_shard_id]
except KeyError as exc:
raise ValueError(f'Invalid merged shard id: {loaded_shard_id}") from exc
if not 0 <= loaded_shard_id < len(self.output_sizes):
raise ValueError(f"Invalid merged shard id: {loaded_shard_id}")

param_data = param.data

output_dim = getattr(param, "output_dim", None)

if output_dim is not None:
# EHARE: 2 output_dim FEALBIX R0 H XiE]
shard_offset = sum(self.output_sizes[:loaded_shard_id])



shard_size = self.output_sizes[loaded_shard_id]

param_data = param_data.narrow(output_dim, shard_offset, shard_size)
elif getattr(param, "is_metadata", False):

shard_size = loaded_weight.shape[0]

param_data = param_data.narrow(0, loaded_shard_id * shard_size, shard_size)
elif getattr(param, "needs_scalar_to_array", False):

param_data, loaded_weight = adjust_scalar_to_fused_array(

param_data, loaded_weight, loaded_shard_id

)

if tuple(param_data.shape) != tuple(loaded_weight.shape):
raise ValueError(
f'"Tried to load merged shard of size {loaded_weight.size()} "
f"to a parameter slice of size {param_data.size()}"

)

param_data.copy_(loaded_weight)
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