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PATHRE

- —4)3&: DCP1—N &4 @KL RDMA 3k, TTFT && & 39%

- WESME: EERITL, ZOE S B descriptor-bound BIfE IR E 7 2EAR N 4 50 R A ;
try_pack_dcp_src B9 stream [E255 fallback %&it; NIXL %#iEES chunk barrier 8
BEHN; UKIZ DCP rank BEA XXX IFH AR T RINBE, ZINE S
dep_pack.py & nixl/conn.py::transfer_worker B4k, AR buffer £ RS RFIEXE
A& B EH#%EES| DSPARK,

THRES B

PR body BA#3E Y : DCP % token #i84B KV FTA M (owned_offsets = arange(rank,
num_kv_tokens, dcp_size)) , Eit DCP1—DCP-N {E4#t9JR‘&5| & strided Y,
group_concurrent_contiguous oA & HX LRG| relayout BEIZEA token BELZH—14
RDMA $#3R%F (tokens x layers per chunk) , E#ERMEARTZIRMIETHZR. BREL
owned MLA 4747 prefill fll gather FRIELLIR, £ Mooncake/NIXL 8% % page KK E KA
B3R,

SRR
ENEEHNES

1. 3 NIEITRAEIR: #7122 python/sglang/srt/disaggregation/common/dcp_pack.py, %
=AM EREK: dep_pack_buffer_bytes() 3% dcp_size x ceil(max_tokens / dcp_size) x
sum(token_item_lens) it& buffer R<; try pack _dcp _src() X H gather stream L
@A Triton RAZIE strided JRITEEN pack buffer, FEZ B ERRE None UEERF|ER
token RDMA; init_dcp_pack_buffers() # transfer worker ¥ & %E 5+ Mt
StagingBuffer, &4 DCP rank 4 B & X,

2. 3 Triton gather WAZ: #3E python/sglang/kernels/ops/kvcache/pd_dcp_gather.py
, 3t copy_mla_rows_into_pack(), BEIEEF kv_data_ptrs (1RFEF) ., FHE
python/sglang/kernels/ops/kvcache/ _init__.py S, 1&3¥F KVArgs Eig+ iz,

3. StagingBuffer ¥&n gather stream: f&EX python/sglang/srt/disaggregation/common/s
taging_buffer.py, Wi8l:EZ¥HFE A get_gather_stream(), FTHEAE]
wait_stream(torch.cuda.default_stream(...)), FT8®JE synchronize(), ERABEAE staging
= Bz,



4. Z—/nFE A0 : & python/sglang/srt/disaggregation/common/conn.py &
CommonKVManager 3gin register _staging memory() & 55% (BRIAM
NotImplementedError) #r _init_dcp_pack _buffers_once() (peer EMtETAI#E4L—KR) &
NIXL 5 Mooncake & BSZH, register _staging_memory() A transfer worker,

5. EMEREMREE: NIXL M transfer_worker() A% DCP rank i F
_pack_dcp_rank_once() RITR—R, BHIEXGERIEEA chunk barrier H repack;
Mooncake fll send_kvcache_dcp() 34 pack _buffer %k, ITERINN EHEEL X packed
blocks, MRA EH L test/registered/unit/disaggregation/test_dcp_pack.py (FERGE
¥#. buffer R, FTRRBESFAEKRS]) . test/registered/kernels/ops/kvcache/test_pd_
dcp_gather.py (gather W4%) . & test/registered/unit/disaggregation/test_nixl_bac
kend_basic.py #in“Z AN DCP BEHE chunk barrier BI{ERELF pack X894 BN
; FESEPME test/registered/disaggregation/test_kimi_linear_pd_dcp4.py BZ.

REEF:

« python/sglang/srt/disaggregation/common/dcp_pack.py (#3k IT®EE; 2% source;
2R core-logic; 55 dcp_pack_buffer_bytes, try pack_dcp_src,
init_dcp_pack_buffers) : #3EAZQITRAESR, 523 pack buffer R<Fit&. Triton
gather IT®5 buffer Miath, BREZITAERIZNESR,

« python/sglang/srt/disaggregation/nixl/conn.py (&3 1E8i)/53%; 5| source; R
core-logic; 5 _register_staging_memory, transfer_worker, _pack_dcp_rank_once) :
NIXL fE5 /5 3 BN RR S transfer_worker 30 worker_index 3% DCP rank 3T&
—R, BHEZJERI chunk barrier £ buffer,

« python/sglang/srt/disaggregation/mooncake/conn.py ({3t f&3/a3m; 35| source; %
M core-logic; &5 _register_staging_memory, send_kvcache_dcp, transfer_worker) :
Mooncake {E#i/E 3B send_kvcache_dcp ¥/m pack_buffer 5%k, ITEERINEHE
BRXIELIR, transfer_worker £ X worker #3& buffer,

- python/sglang/srt/disaggregation/common/conn.py (#3k N#EE; 25| source; FER
dependency-wiring; %5 _register_staging_memory, _init_dcp_pack_buffers_once) :
NFEEIERIEI dcp_pack_buffers KA. _register_staging_memory #% 5
_init_dcp_pack_buffers_once, &—RANERAFEIAD,

- python/sglang/srt/disaggregation/common/staging_buffer.py (#i3k BHEZE; 25|
source; EA core-logic; &% get_gather_stream) : StagingBuffer #3git|Z2H+ £ A
8 gather stream, it DCP iT®5B%EA staging [ B2 F5RIF—EK.

« python/sglang/kernels/ops/kvcache/pd_dcp_gather.py (3R RZE; K7 infra; £K&R
infrastructure; &5 _copy_mla_rows_into_pack_kernel, copy_mla_rows_into_pack) :
¥r3¢ Triton gather RAZ, EIFEMEFEST gather strided MLA T2 pack buffer, 23T&
BRI E AL

. test/registered/unit/disaggregation/test_dcp_pack.py (#E3k 3TEMR; K5 test; LR
test-coverage; {45 TestPackedDcpGrouping, test_packed_groups_collapse_cyclic_sr
c, TestDcpPackBufferBytes, test_sizes_fixed_regions_for_each_dcp_rank) : ¥ 5
MR, BEITEWERMRESEIHE (collapse cyclic src) . buffer R, 3B kv_item_lens 3E
%, FTEmBSRE R



. test/registered/unit/disaggregation/test_nix|_backend_basic.py (&3 EHOMR; 25
test; M test-coverage; 5 test_dcp_destinations_use_disjoint_pack_regions_befo
re_chunk_barrier, send_kvcache_dcp, check_xfer_state) : #r3 NIXL £MIR, I0IE
%A~ DCP BHIRE chunk barrier BIEREF pack X%k, B RE— DCP rank £/HE—
packed source,

XS try_pack_dcp_src, init_dcp_pack_buffers, dcp_pack_buffer_bytes,
copy_mla_rows_into_pack, _copy_mla_rows_into_pack_kernel, get_gather_stream,
_init_dcp_pack_buffers_once, _register_staging_memory, transfer_worker,
send_kvcache_dcp, _pack_dcp_rank_once

KR BR

python/sglang/srt/disaggregation/common/dcp_pack.py

OB OITBARSR, 523N pack buffer Rt &, Triton gather 3T85 buffer #1ia1t, =&
ZITREBANER,

# python/sglang/srt/disaggregation/common/dcp_pack.py
# & cyclic DCP ownership 3B strided JRIT 4T BARIELLIR,
# £ group_concurrent_contiguous BEF4E K D B K3k RDMA #ER T

def try_pack_dcp_src(
pack_buffer: StagingBuffer,
kv_data_ptrs: Sequencelint],
src_token_indices: npt.NDArray[np.integer],
token_item_lens: Sequencelint],
pack_offset_bytes: int = 0,
) -> Optional[Tuple][List[int], npt.NDArray[np.inté64]]]:
# TE R B EREZR token RDMA, {RIENEEFR E B 75 &Ik P bt
n = int(src_token_indices.size)
if n ==
empty = np.empty((0,), dtype=np.intb64)
return [], empty
required = n * sum(int(item_len) for item_len in token_item_lens)
required_end = pack_offset_bytes + required
if not pack_buffer.fits(required_end):
logger.warning(
"PD DCP pack buffer too small for byte range [%s, %s) (have %s); "
"falling back to per-token RDMA",
pack_offset_bytes,
required_end,
pack_buffer.get_size(),
)

return None

# 7L F gather stream LEFERINARE % KV, BIHAT Triton gather,
# SERE R, B EHIEEREI SIS



pack = pack_buffer.buffer.narrow(0, pack_offset_bytes, required)
row_indices = torch.as_tensor(
src_token_indices, device=pack.device, dtype=torch.int64
)
gather_stream = pack_buffer.get_gather_stream()
gather_stream.wait_stream(torch.cuda.default_stream(pack.device))
with torch.cuda.stream(gather_stream):
copy_mla_rows_into_pack(kv_data_ptrs, row_indices, pack, token_item_lens)
gather_stream.synchronize()

# RERESIRAE layer BEBIEHERE RS [0, n),

# LM R FRE R A EREES X 8 &%

packed_ptrs: List[int] = []

offset = 0

base = pack_buffer.get_ptr() + pack_offset_bytes

for item_len in token_item_lens:
packed_ptrs.append(base + offset)

*

offset += n * int(item_len)

return packed_ptrs, np.arange(n, dtype=np.inté64)

def init_dcp_pack_buffers(
register_fn,
kv_args,
count: int,
dcp_size: int,
) -> List[StagingBuffer]:
# K/ = dep_size x ceil(max_tokens / dcp_size) x sum( &2 token F¥ ),
# G/ DCP rank A EE XK, RIE NIXL RHRBRBABAREHEES
max_tokens = max_prefill_buffer_tokens()
if max_tokens <= 0:
max_tokens = get_schedule().max_prefill_tokens
size_bytes = dcp_pack_buffer_bytes(
kv_args.kv_item_lens, kv_args.page_size, max_tokens, dcp_size
)
device = f"cuda:{kv_args.gpu_id}"
custom_mem_pool, _ = _get_custom_mem_pool(device)

buffers = []
for _in range(count):
buf = StagingBuffer(size_bytes, device, kv_args.gpu_id, custom_mem_pool=custom_mem_
pool)
register_fn(buf.get_ptr(), buf.get_size())
buffers.append(buf)
logger.info(
"PD DCP pack buffers allocated: %d x %.1f MB (max_tokens=%d)",
count,
size_bytes / (1024 * 1024),
max_tokens,



)

return buffers

test/registered/unit/disaggregation/test_dcp_pack.py

B N, BEITEEHAREEIH: (collapse cyclic src) . buffer R, 3%
kv_item_lens fE48. ITEIRBSFAZ K],

class TestPackedDcpGrouping(CustomTestCase):
def test_packed_groups_collapse_cyclic_src(self):
# 83 DCP cyclic ownership By R37 & dcp_size = 4 B,
#rank O #AEZE 0. 4. 8 ... /N token, JRILA & strided By
page_size = 64
dcp_size = 4
src_pages = np.arange(4, dtype=np.int32)
dst_pages = np.array([7], dtype=np.int32)
plan = build_dcp_token_transfer_plan(
src_pages,
dst_pages,
physical_page_size=page_size,
dcp_size=dcp_size,
dcp_rank=0,
num_kv_tokens=256,
)
# RITARE: 64 NRERE|, BMIEEMILHAKAE,
# BNE token B2 1 /> RDMA #RFF, EEAN PR BHERHES
raw_src, _ = group_concurrent_contiguous(
plan.src_token_indices, plan.dst_token_indices
)
self.assertEqual(len(raw_src), 64)
self.assertTrue(all(len(group) == 1 for group in raw_src))

#ATRE: RRIIZERAE [0, 64), BERRIMIZER —B3ELXE,
# AmPERENA, — Kk RDMA BIE & £ 48 token
packed_src = np.arange(plan.dst_token_indices.size, dtype=np.int64)
packed_groups, _ = group_concurrent_contiguous(
packed_src, plan.dst_token_indices

)

self.assertEqual(len(packed_groups), 1)
self.assertEqual(len(packed_groups[0]), 64)

i B
review WA ZEHHMESEER:

« ShangmingCai (APPROVED) : "Looks good to me, very clean. cc: @YAMY 1234 for

staging_buffer change review." B8 staging_buffer.py /E X /A48 4k B dHr kX X
'-A—,
HE,

« YAMY1234 (APPROVED) : "Staging buffer change LGTM!" #aIA gather stream £ H
58%A staging R REZ—K,



« HA issue WBETFE CI: kpham-sgl & /rerun-test test_kimi_linear_pd_dcp4.py,
ShangmingCai 4T /rerun-group disaggregation 5 /tag-and-rerun-ci,
github-actions 23 @, &% kpham-sgl #aIA "Passed all based CI and PD disaggs
test" &3

. staging_buffer ALBHZ EFEHE (design): YAMY 1234 #47A Staging buffer change
LGTM, FMEEM,

« PD DCP 333X ER 5 B UK (testing): kpham-sgl #aiA Passed all based CI and PD
disaggs test, FEE&H.

PNSESE-A

« RFe:

1. BT ERRARHA: ITREIZZA rollout toggle (commit BAH# "Enable
packed transfers by default") , FrE DCP1—DCP-N 8§ MLA {E##REH KR, BR
try_pack_dcp_src() 7 buffer B4 fallback F|3&E token RDMA, {BiZ fallback F
B = Triton AZAFHNIEHENRR, EFTYRERK,

2. BHERAKE: BARDERE, 32768 tokens. 61 B MLA 576 bf16 BHEAN pack
buffer 4 2.14 GiB, 4 A worker Bl 8.58 GiB/rank; init_dcp_pack_buffers()
max_prefill_buffer_tokens() 5§ get_schedule().max_prefill_tokens BX LR,
prefill/ K chunk B2E T E 7 & A o g — 5 Ko

3. NIXL R IBEXRE: NIXL BFER pack X, KBELA chunk barrier fRiE
repack RIfEMISERK; # barrier TR, TTHEESIA source-buffer reuse race (Frll
18, test_dcp_destinations_use_disjoint_pack_regions_before_chunk_barrier E& %,
EMERTHREREE)

4. FEOBLTE:  register_staging_memory() £ gpu_id SEE A IRE
self.kv_args.gpu_id, FrARRAASMRERNY (&E— commit Bl AEEIZE L RIT
Bt) .

5. BEEO: DSPARK REFTEEIZ (PR body BARELE follow-up) ; /NER (ISL
4096/conc 8) JLE LUk, BRI RIFHEEZXBERERAMNE, - ®m: APM:
PD A& + Prefill DCP1—Decode DCP-N + MLA #EZ (40 Kimi-Linear. GLM 2§)
& NIXL B3k TTFT & 28%~39%. Mt &FHIEA KRS 60.7%; Mooncake 3wt A
9%~14% 8 TTFT 2k&, BRAVEIRAE ISL=32k BHURSKEIZA 3% H. xt
DCP1—DCP1 #H3IE MLA R TL®M. RAM: A prefill TP rank & T pack
buffer BEHEFF4EY; transfer worker RFZFIE worker_index 3RS FH buffer; A
# StagingBuffer 8 gather stream & X &k A1E3E 89— HAM: AFEE
CommonKVManager / StagingBuffer BRRsi EMRX X EFE (YAMY1234) , B4
DSPARK 3T®%5 _register_staging_memory && UKSLE B IREZ,

o REEFRIE: BGBZAEE |, BRABAITEREZ , BRI , NIXL 5 K# chunk

barrier, DSPARK k&% , /N chunk Ikz5H R

KRR EE



« PR #36934 [Fix] Drop the duplicated DSpark draft sample_block call: A& PR body BA#
DSPARK #T& B F follow-up, i DSpark BZAEAMEMEE, RKRRKTREER dep_pack B
B

« PR #36852 [ROCm] [Bugfix] Use token-level KV indices in the aiter ASM
context-prefill gather: R KV gather/ ¥ & A /E#mEEIR, KIF gather RI|IE#AME, LA
gather BASEILIAFFEMEEN T XK,

« PR #36704 Refactor JIT kernel and expert-pack directory layout: A PR #3& Triton
kernel S5{U T E )58 python/sglang/kernels/ops/kvcache/ B, 5 JIT kernel R E
B 1M — Ko



