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NIXL disaggregated serving currently requires prefill and decode to use the same TP
layout. When prefill uses TP4 and decode uses DEP4 (DP4+TP4+EP4), each prefill
rank's KV cache must be split and sent to multiple decode ranks. Without staging
buffers, the prefill side must issue prefill_tp x decode_tp separate RDMA transfers per
chunk, saturating the RDMA descriptor table and adding significant per-transfer
overhead. The staging buffer approach (already implemented for mooncake in #19890)
consolidates KV heads into a contiguous staging region on prefill, issues a single bulk
RDMA transfer per rank pair, and lets the decode side scatter from the staging buffer
into the final KV cache pages asynchronously.
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python/sglang/srt/disaggregation/nixl/conn.py
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# file: python/sglang/srt/disaggregation/nixl/conn.py

# 7E KVArgsRegisterInfo KE#MN staging FE&, REFERINFRE
@dataclasses.dataclass
class KVArgsRegisterlnfo:
room: str
endpoint: str
#... HthFE ...
dst_kv_item_len: int
dst_state_item_lens: List[List[int]] = dataclasses.field(default_factory=list)
dst_state_dim_per_tensor: List[List[int]] = dataclasses.field(default_factory=list)
# ¥ staging FE: T, B ZMQ MR R K EIREET,
# BRI R G URIE AL EA3ERR E
staging: Optional["StagingRegisterInfo"] = None

@classmethod
def from_zmq(cls, msg: List[bytes]):



# ... BRATRI 13 NFE L.

# MW R S| 14 FHUEREMT staging R (WRFHE)

return cls(
# ... EFERE ..
staging=StagingRegisterInfo.from_zmgq_fields(msg, 14),

# 7 NixIKVSender.__init__ ® #1341t staging B LT X
if self.disaggregation_mode == DisaggregationMode.PREFILL:
if self.enable_staging:
self._init_staging_prefill_ctx()
self._init_staging_buffers(len(self.transfer_queues))
for i, queue in enumerate(self.transfer_queues):
# B worker BB staging buffer, #H x4
staging_buffer = (
self._staging_ctx.buffers]i]
if self.enable_staging and self._staging_ctx.buffers
else None
)
threading.Thread(
target=self.transfer_worker,
args=(queue, staging_buffer),
daemon=True,
).start()
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# file: python/sglang/srt/disaggregation/common/staging_handler.py

# HEZH chunk B3ALIE: NIXL @ RDMA B4R 7%,

# mooncake ¥ ZMQ CHUNK_READY AH
def handle_chunk_arrived(

self,
room: int,
chunk_idx: int,

page_start: int,
num_pages: int,
writer_id: str,
chunk_writer_counts: dict,
) -> bool:

"E A0 writer BI3A%, YFTA writer & TEMIER scatter™"
chunk_writer_counts[room][chunk_idx].append(

(page_start, num_pages, writer_id)
)
decode_req = self._room_to_decode_req.get(room)
if decode_req is None:

logger.warning(

"Staging chunk arrived for unregistered room=%s chunk=%d, skipping",



room, chunk_idx,

)

return False
writers_arrived = len(chunk_writer_counts[room][chunk_idx])
num_writers = self.num_writers_for(decode_req)
if writers_arrived >= num_writers:
self.submit_chunk_scatter(room, chunk_idx, page_start, num_pages)
del chunk_writer_counts[room][chunk_idx]
return True
return False

# H£Z8 watermark JHEAEIE: B HTITAR watermark FRBEAEFLE
def handle_watermark_msg(staging_ctx, msg_parts) -> None:
wm_round = int(msg_parts[1].decode("ascii"))
wm_tail = int(msg_parts[2].decode("ascii"))
wm_session = msg_parts[3].decode("ascii") if len(msg_parts) > 3 else ""
with staging_ctx.watermark_cv:
prev = staging_ctx.remote_watermarks.get(wm_session, (0, 0))
if (wm_round, wm_tail) > prev:
staging_ctx.remote_watermarks[wm_session] = (wm_round, wm_tail)
staging_ctx.watermark_cv.notify_all()
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