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# SPDX-License-Identifier: Apache-2.0
""Unified SP shard / pad / gather helpers.

Layout invariant: padding always sits at the end of the LAST rank's local
chunk, so the gathered sequence has one contiguous pad block at its global
tail. “tail_attn_meta” then lets attention skip it for free (the pad becomes
its own varlen segment — no repacking, no mask compute).



import torch
import torch.nn.functional as F

from sglang.multimodal_gen.runtime.distributed.parallel_state import (
get_sp_parallel_rank, get_sp_world_size,

@dataclass(frozen=True)
class SpShard:
"""Facts of one tail-padded even shard, shared by tensors of that stream.""
orig_len: int # real tokens (global)
local_len: int # per-rank chunk length (equal on every rank)
num_pad: int # pad tokens, all at the last rank's local tail
sp_size: int
sp_rank: int

@property

def local_pad(self) -> int:
""Pad rows inside THIS rank's chunk (tail of the last rank)."""
return self.num_pad if self.sp_rank == self.sp_size - 1 else 0

@property
def local_real_len(self) -> int:

"""Real tokens in this rank (excluding pad).
return self.local_len - self.local_pad

def build_shard_plan(seqg_len: int) -> SpShard:
"""Pure shard math; no tensor operations."""
sp_size = get_sp_world_size()
if sp_size <= 1:
return SpShard(seq_len, seq_len, 0, 1, 0)
local_len = (seqg_len + sp_size - 1) // sp_size
return SpShard(
orig_len=seq_len,
local_len=local_len,
num_pad=local_len * sp_size - seq_len,
sp_size=sp_size,
sp_rank=get_sp_parallel_rank(),

def tail_attn_meta(
shard: SpShard, seglen_multiplier: int, device: torch.device
) -> Optional[dict]:
"""Build varlen metadata for USPAttention to skip the tail pad block.



Returns None if no pad exists.
if shard.num_pad ==
return None
valid = shard.local_real_len * seglen_multiplier
# ensure max_seqglen >= num_pad to satisfy FlashAttention contract
return {
“tail": True,
"valid_len": valid,
"max_seglen_tail": max(valid, shard.num_pad),

def shard_like(
x: torch.Tensor, shard: SpShard, dim: int = 1, pad_mode: str = "zeros"
) -> torch.Tensor:
"""Apply a planned shard to one tensor (e.g., RoPE cache must use same
plan as hidden states to keep chunks aligned)."""
if shard.sp_size <= 1:
return x
if shard.num_pad > O:
if pad_mode == "repeat_last":
pad = x.narrow(dim, x.shape[dim] - 1, 1).expand(
*[shard.num_pad if i == dim else -1 for i in range(x.dim())]
)
x = torch.cat([x, pad], dim=dim)
else:
# F.pad dimension order: (left, right) pairs from last dim
pads = [0, 0] * (x.dim() - 1 - dim) + [0, shard.num_pad]
x = F.pad(x, pads)
return x.narrow(dim, shard.sp_rank * shard.local_len, shard.local_len)
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# M sp_shard_utils S AFTEREK
from sglang.multimodal_gen.runtime.distributed.sp_shard_utils import (
build_shard_plan,
join_segs,
shard_like,
should_shard_text,
split_segs,
tail_attn_meta,

# 1B _shard_text_for_sp / _pad_shard_text_for_sp_varlen #5524k
# #FreRRAA XN RB (FE forward $ERA) -
def forward(self, ...):

text_shard = build_shard_plan(encoder_hidden_states.shape[1])



if text_shard.num_pad > 0:
attn_meta = tail_attn_meta(text_shard, 1, device)
encoder_hidden_states = shard_like(encoder_hidden_states, text_shard)
# 3EEM joint FFFIMER split_seqgs/join_seqgs ¥ pad 3|2
joint_g, joint_k, joint_v = join_seqgs(
[txt_q, txt_k, txt_v], [img_q, img_k, img_v],
local_pad=text_shard.local_pad

)
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