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In DeepSeek-V4's NSA prefill context parallel mode, the attention linears (wo_a, wo_b,
wqg_b) are initialized with tp_size=1 and weights are repeated across all CP ranks. For
CP8, this means 8x redundant attention linear computation during decode. By slicing
the repeated weights to only the local TP partition (matching what normal TP8 would
compute), we can eliminate this redundancy and reduce decode latency.
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"""CP Decode Attention TP context.

When CP (Context Parallel) mode sets tp_size=1 (repeat weights), decode can
partition attention weights across CP ranks matching normal TP behavior.
from __future__ import annotations

import logging



from typing import TYPE_CHECKING, Dict, Optional, Tuple
import torch

logger = logging.getLogger(__name_ )

if TYPE_CHECKING:

from sglang.srt.model_executor.forward_batch_info import ForwardBatch

class CpDecodeAttnTpContext:
"""Slices replicated attention weights across CP ranks during decode."""

def __init__(self):
enable_attn_tp = get_server_args().enable_cp_decode_attn_tp

# {XFE CP size > 1 BS B HAEE rank/size
if enable_attn_tp and get_parallel().attn_cp_size > 1:
self.decode_tp_rank = get_parallel().attn_cp_rank
self.decode_tp_size = get_parallel().attn_cp_size
logger.info("Enable CP decode attention TP")
else:
self.decode_tp_rank = None
self.decode_tp_size = None
logger.info("Disable CP decode attention TP")

self.use_decode_attn_tp = False # B set_decode_attn_tp E#f
self._slice_cache: Dict = {{ # (X2 id, BMHEZ ) > (BREKE , 1K , 2F N Parameter)

@property
def is_enabled(self) -> bool:
I”‘“%“JI*H-ZEE%{ EJEEJE%@E‘% TP h\go nnn

return self.decode_tp_size is not None and self.decode_tp_size > 1

def set_decode_attn_tp(self, forward_batch: ForwardBatch):
"RIE batch XERORERTRBHA TP 2 X : prefill #AlaBkid, decode BHEIE, "
if not self.is_enabled:
self.use_decode_attn_tp = False
return
# Bk3T prefill CP Mk (BE4 heads) , HMER (EE4 decode) BA
self.use_decode_attn_tp = not is_cp_v2_active(
forward_batch
) and not dsa_use_prefill_cp(forward_batch)

def _slice(self, tensor: torch.Tensor, dim: int) -> torch.Tensor:
"R dim B TKEBE S9N decode_tp_size 1, REAK rank ¥ K., "
assert dim in (0, 1)
chunk = tensor.shapeldim] // self.decode_tp_size
sliced = tensor.narrow(dim, self.decode_tp_rank * chunk, chunk)
# % dim=1 N3RE contiguous MEELITE
return sliced if dim == 0 else sliced.contiguous()



def _activate(self, obj, attr_name: str, dim: int):
"R BEREA TP IR EHME (REXMLRTLQHES) . "
tensor = getattr(obj, attr_name, None)
if tensor is None:
return
is_param = isinstance(tensor, torch.nn.Parameter)
raw = tensor.data if is_param else tensor
assert isinstance(raw, torch.Tensor) and raw.dim() > dim, \
f"CP decode attn TP: {type(obj)._ _name__}.{attr_name} R /"
assert raw.shape[dim] % self.decode_tp_size == 0, \
f'"CP decode attn TP: 4R {raw.shape} J& dim {dim} REEM {self.decode_tp_size} ER"

cache_key = (id(obj), attr_name)

cache = self._slice_cache.get(cache_key)

if cache is None:
cache = (raw, self._slice(raw, dim), is_param)
self._slice_cache[cache_key] = cache

# A A E R HRRERE
if cache[2]:
tensor.data = cache[1]
else:
setattr(obj, attr_name, cache[1])

def restore(self, obj, attr_name: str):
"R B R RN B MR R E, "
cache = self._slice_cache.get((id(obj), attr_name))
if cache is None:
return
orig, _, is_param = cache
if is_param:
getattr(obj, attr_name).data = orig
else:
setattr(obj, attr_name, orig)

python/sglang/srt/models/deepseek_v4.py

1&2% DeepSeek V4 B MQALayer, A0 _local_attn_sink A2 maybe_use_decode_attn_tp,
£ 5% CP decode #4t,

from contextlib import contextmanager
from sglang.srt.layers.cp.cp_decode_attn_tp import get_cp_decode_attn_tp_ctx

class MQALayer(MgaAttentionBase):
# ... HihEFa ...

def _local_attn_sink(self) -> torch.Tensor:
"REHR] rank BEEA T (attn sink) M=E,
TP KX, MEE sink FH A HAM heads MR EIFRS



if self.attn_tp_size ==
return self.attn_sink
if self._attn_sink_local is None:
rank = self.attn_tp_rank
num_heads = self.n_local_heads
# padding ##5 decode NZEARITT, % heads<64 B pad 3| 64
padded_num_heads = 64 if num_heads <= 64 else self.n_heads
sink = self.attn_sink.new_zeros(padded_num_heads)
sink[:num_heads] = self.attn_sink|
rank * num_heads : (rank + 1) * num_heads
]
self._attn_sink_local = sink
return self._attn_sink_local

@contextmanager
def maybe_use_decode_attn_tp(self, forward_batch: ForwardBatch):
" EFFXERE: decode RAERARERT TP Y14, BEIKRE, "™
ctx = get_cp_decode_attn_tp_ctx()
# B EARERPTR AR (MQA Sk attention)
attn = self.attn_maqa if isinstance(self, MQALayer) else self.attn
with ctx.maybe_use_decode_attn_tp(
forward_batch,
[self.wg_b, self.wo_a, self.wo_b], # EEHH WEME
radix_attn=attn,

if ctx.use_decode_attn_tp:
# &ERAERBME
orig = (
self.n_local_heads,
self.n_local_groups,
self.attn_tp_rank,
self.attn_tp_size,
)
decode_tp_size = ctx.decode_tp_size
# KBRS X E AN
self.n_local_heads = self.n_heads // decode_tp_size
self.n_local_groups = self.n_groups // decode_tp_size
self.attn_tp_rank = ctx.decode_tp_rank
self.attn_tp_size = decode_tp_size
try:
yield
finally:
# MERBREME
(
self.n_local_heads,
self.n_local_groups,
self.attn_tp_rank,
self.attn_tp_size,
) = orig



else:

yield
iR AL
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