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MTRE

« —A)iE: &5 DCP prefill 8§ GQA BRET$EEL, GSMBK REZE 0.95

- ESME: EEEIEL, EAXE forward_extend_dcp F K/V A AREEES (
rank_in_group * tp_k_head_num // world_size B4 max(..., start + 1) BF= ) , XU
& CPU EYIMIRA FakeDcpGroup + fake extend_attention_fwd B ZE TR, FIRIEM.
WX =ANRAWNRZENRER, % PR BRHE T —IMRIF B R EFME RIS ESEH
Y& MR ELIE (0.77 vs 0.95) IEHH bug. A DCP1 XERIEFALTEYI. A
TP8/DCP2 ¥ EimINE %,

THHES BAL

PR body BAFFE H : After #32858, K/V heads are replicated within a DCP group while Q
heads remain sharded, i Triton DCP current-chunk prefill %42 passed each local Q
shard together with all replicated K/V heads to the generic extend kernel”, {£ kernel ¥
A rank LR HEIRB A GQA BT (TP4/DCP4 T 8 NAds Q head X 2 NEH| KV
head #RHI K 4:1, ESZ2R/MREA 32:2 BF 16:1, ranks 0-1 BF KV head 0. ranks 2-3
BT KV head 1) . JFEZ This corrupted every fresh prompt's prefill and reduced
GSM8K accuracy from the expected ~0.95 to 0.75-0.77, %@ d #34133 & (X%
B 4xB200 Hif2) , BTFHREABMERTI—FAREREHEREEE,

LI RE

1. EAZEAND: BREFIE python/sglang/srt/layers/attention/triton_backend.py 8
TritonAttnBackend._forward_extend_dcp, Z& %438 DCP prefill B current-chunk By
ERAUTHE, JREMIE DCP group RE HIBY5EE K/V EiR generic extend kernel,
kernel ZEE rank LM KV head 0 EFHEFAM GQA Bat, SERFTAEFT prompt B
prefill BEERFE R o

2. % rank Y1 £ 4|8 K/V: & if k.numel() > 0 2% N. @A extend_attention_fwd Z &l

Y layer.tp_k_head_num > 1 (GQA 3%%&) B, H kv_head_start =
group.rank_in_group * layer.tp_k_head_num // group.world_size 5 kv_head_end =
max((group.rank_in_group + 1) * layer.tp_k_head_num // group.world_size,
kv_head_start + 1) it&3%E4 K/V XA, #F54 k. v BIF; to_k_head_num == 1 8§
MQA/MLA 37 R 3FR IR, % ERG| NEAM collective g, 5BLA prefix-attention

(Q all-gather E#% LSE 63) BEZRE IR,



3. #3 CPU EYIMIR: test/registered/dcp/test_dcp_layout_unit.py #rig
test_gqga_current_chunk_selects_kv_for_the_global_dcp_head_layout, H
FakeDcpGroup (world_size=4. rank_in_group=1) 5 fake extend_attention_fwd 4%
CPU BIE=4&: Rtk all_gather. 5% kernel 8§ Q FWRR¥EF [1, 2, 2]. rank 1 &9
k[:, 0:1] (BR KV head 0, fF&ranks 0-1 # % KV head 0"HI2BHE) .

4. EESMEEEIE: Qwen3.5-397B-A17B-FP8 + Triton attention + --disable-radix-cache
2% 1,314 5] GSM8K: DCP4 M 0.772/0.751 %&£ %] 0.954, ¥£3@ TP4/DCP1 A
0.950 (#aAdE DCP B2 L EY3) , TP8/DCP2 (8xH200) A 0.960; DCP4 Wit &t
1,133.58 tok/s, 5 'T#EREE. RIKFE KNV 1R HRIT—K.

5. Review J&E#: FEBHERBRT e2e MiIRFE bug TxH --watchdog-timeout 1200 7%
B, #EEMN 2/ Qhead XEIRHE K/NV XiE]"SZIE A B DCP rank 543, KV
head 3 EHFEITHEIEL: bucket”, HAIEXR refactor: simplify DCP KV head selection,

R

« python/sglang/srt/layers/attention/triton_backend.py (#3k ST & AHE; 25| source; £
A core-logic; 45 _forward_extend_dcp) : BWMEE & _forward_extend_dcp ZEIAHA
Triton extend kernel B3 DCP rank ¥1H 54K Q shard XN HEL: KV F5&, BEBE
GQA 2Rt ELay X BB 18,

. test/registered/dcp/test_dcp_layout_unit.py (13t DCP MiR; 25| test; KR
test-coverage; {45 test_gga_current_chunk_selects_kv_for_the_global_dcp_head_lay
out, FakeDcpGroup) : ##¥ CPU EVIMIRPiIE TP4/DCP4 2F GQA BREHTAH, IIETL
all_gather. Q #IRE K/V X IEM, ZEFF1EZEFREVTERT|I MR =

XS  forward_extend_dcp, test_gqga_current_chunk_selects_kv_for_the_global_dcp
_head_layout

KR Fr B]

python/sglang/srt/layers/attention/triton_backend.py

ZMEE S . forward_extend_dcp BEIAA Triton extend kernel Bi#% DCP rank ]85 43
Q shard }RBES: KV F&, 25 GQA 2FBRItEILA X HZFE,

# TritonAttnBackend._forward_extend_dcp B current-chunk ek (F3%)

# &R 7£ #32858 2 /& DCP group W K/V heads £#l. Q heads 25 ; FIEEEE #l
# 89 K/V HER4 generic extend kernel, kernel €& &4 rank M KV head 0

# EFHR T AN GQA BRET (TP4/DCP4 T 8 NAHL Q head Xt 2 NE#| KV head #
#RHA 41, MESRARHK 32:2 B1 16:1) , BB prompt 89 prefill B2,

group = get_parallel().dcp_group # $#&# rank_in_group 5 world_size
g_local = g.view(-1, layer.tp_g_head_num, layer.gk_head_dim).contiguous()
total_tokens, local_heads, _ = g_local.shape

# current_out / current_lse BI#148E RS, Tw@IFA current-chunk K/V &3E,

if k.numel() > 0:
#1X GQA (K#AF LA KV head) EEIZ rank EBRET; B KV head FREFRITHN.

if layer.tp_k_head_num > 1:



# 34 K/V bucket: world_size A rank ¥44% tp_k_head_num NE &8y
# KV head; max(..., kv_head_start + 1) {R/&3E 1 M head, FFlERAR
# HIEYH . Bl rank 1 (TP4/DCP4) £¥ KV head 0, 5&/%H A —K.
kv_head_start = (
group.rank_in_group * layer.tp_k_head_num // group.world_size
)
kv_head_end = max(
(group.rank_in_group + 1) * layer.tp_k_head_num // group.world_size,
kv_head_start + 1,
)
k = k[:, kv_head_start:kv_head_end]
v = v[:, kv_head_start:kv_head_end]

# YAET chunk 89 K/V £ masked cache write BI32AME), =2 R extend
# kernel By current-token ME& (skip_prefix=True, RE L8] token TEAH) .
empty_kv_indptr = torch.zeros_like(kv_indptr)
self.extend_attention_fwd(

g_local,

k.contiguous(),

v.contiguous(),

current_out,

k_buffer,

v_buffer,

self.forward_metadata.qo_indptr,

empty_kv_indptr,

kv_indices[:0],

None,

causal,

None,

max_extend_len,

1.0,

1.0,

sm_scale=layer.scaling,

logit_cap=logits_soft_cap,

xai_temperature_len=layer.xai_temperature_len,

Ise_extend=current_Ise,

skip_prefix=True,

)

test/registered/dcp/test_dcp_layout_unit.py
3 CPU EVIMIRPUE TP4/DCP4 2/ GQA BEHTH, BIEX all_gather. Q HRE K/V
WX IER, ZFIEIZEFRREIEIRG] AR S,

# test/registered/dcp/test_dcp_layout_unit.py F3EE CPU BTN, (k)

# &l TP4/DCP4 faifb3g & : world_size=4. rank_in_group=1. A3 2 N Q head

#5 2 NE&| KV heade BARERIE current-chunk MHEER4AE GQA fFEiE K/V,
# BARE| NEAT all_gather 1,

class FakeDcpGroup:



world_size = 4
rank_in_group = 1

def __init__(self):
self.all_gather_calls = 0

def all_gather(self, tensor, dim):
#ATHORRE EHE HKE, AT SBERELRAMAEK collectives,
self.all_gather_calls += 1
return torch.cat((tensor, tensor + 10), dim=dim)

group = FakeDcpGroup()
backend = TritonAttnBackend.__new__ (TritonAttnBackend) # £&¥ _ init_ 48 CPU #i&

kernel_qg_shapes, kernel_k =[], [I

def fake_extend_attention(q, k, _v, out, *_args, Ise_extend, **_kwargs):
# WRELESL kernel B9 Q RE K A%, BEBRAS A out BRI,
kernel_g_shapes.append(qg.shape)
kernel_k.append(k.clone())
out.copy_(q.float())
Ise_extend.zero_()

backend.extend_attention_fwd = fake_extend_attention
# layer: tp_g_head_num=2. tp_k_head_num=2. head_dim=2, HELFERXE L,

with rc.get_parallel().override(dcp_group=group):
out = backend._forward_extend_dcp(
ag=q, k=k, v=k.clone(), layer=layer,
forward_batch=SimpleNamespace(), causal=True,
logits_soft_cap=0.0, sinks=None,

# = AXBEBE: L all_gather; Q kAR (1, 2, 2];

# rank 1 3%9 KV head 0 (TP4/DCP4 T rank 0/1 % head 0) , fiEMKIES 4:1 Bebt,
self.assertEqual(group.all_gather_calls, 0)

self.assertEqual(kernel_g_shapes, [torch.Size([1, 2, 2])])
self.assertTrue(torch.equal(kernel_k[0], k[:, 0:1]))

self.assertTrue(torch.equal(out, g))

N
R PR THMER reviewer, 6 % review PR BEEEZBCHNTREH, =N&EH

resolved:

- EZEBEF: Logic inside \if k.numel() > 0:> seems overly complicated—— ¥J#452.%%
Hlocal_heads * world_size#tE 2/ Q head k. B2 qg_heads_per kviH& K/V X8, ¥
B hassert; 7EEREEIR R refactor: simplify DCP KV head selection, @&iftAH
rank_in_group. tp_k_head_num. world_size ¥t &% 4L bucket, FHEBmax(...,



kv_head_start + 1)° BB H .

PARFREEIE: X e2e MIRF —watchdog-timeout 1200 441 This is not needed, FEEP

%R, PR R¥FF&/NKH,

JERRFKER: Trim this comment B4 —4T Select the replicated K/V heads matching

this rank's Q shard., ### S1EXKEERFMIR docstring 5 PR body.

WA issue WLt TP8/DCP2 (8xH200) 2EWIF: GSM8K 0.959665. T iEIE{Fite,

HAME £ B RKIFATHRIN LRIFA K.

. current-chunk K/V 3%323Z BN E £ & (design): /EEIRE commit refactor: simplify DCP
KV head selection, XK A B rank_in_group * tp_k_head_num // world_size it &%
% K/V bucket, #1%Y max(..., start + 1) FZETH,

« MR T watchdog-timeout ZEHAREE (style): BEMEATERHRKRIZEH, PR EERER
g5 5 B)IBNRF AN X R/NKE,

< SEBHKER (style): BRI N —4T Select the replicated K/V heads matching this rank's Q
shard., *¥EXARBE commit message 5 EVINIR docstring F.

RSB
- R
- EE GQA PR REZE: kv_head_start/end AXRZE tp_k_head_num =[#
world_size #4155 % ; % tp_k_head_num % world_size != 0 B, max(...,
kv_head_start + 1) fRJE¥E 1 A head, 1E4F Q—KV BETARE R4 B FiE X 7T AE
5E3H /R EE— K. MRE5RIE{XEZE TP4/DCP4. TP8/DCP2 S ¥k E, I
EREE (0 3 MKV head 9% 4 A rank) AN
« backend BESEEAMR: BERVEAT Triton backend B9 current-chunk BB,
prefix-attention 5 kernel AEF GQA - FZEHRKEN; Hfth backend (o FA4) #
#1E DCP + GQA AT EMIHE, &N PR RFEH,
-« BAERUERKS e2e: CPU EYIMIR RIAEFRG X, FRIEREIERE; HEERRH
test/registered/dcp/test_qwen3p5_triton_dcp.py (BME 0.90) S1EHIRALAISINEL
E, & Cl B ZZ GPU 4N EYVITAERE,
- BTRREIRERRE (CARRUBRER) , ZHEXAREFRER, ZWHINMEE
HANELL release X,

- AP & £/ Triton DCP prefill + GQA #& (41 Qwen3.5-397B TP4/DCP4) HIER
Z, # prompt B9 prefill NEEEREE IR T AIEH, GSM8K M 0.75-0.77 % £ %] 0.95,

- MERERSE: TFTHEEME, IXUKFE K/V H1FH; DCP4 i &rt 1,133.58 tok/s, DCP1 A
1,704.64 tok/s, 5 “F4TELJRA prefix-attention B2 BRIT—3K, KRNER|MaEEER,

- BIBAES"H : test_dcp_layout_unit.py BRA DCP fEiEXWEIE &, AMEES #34133

(DCP ##MA ParallelState k&) FRRIFR, AJ5%4: DCP BZEMTH TITAEAE,

WAL T X AR BRI IR oK T I ABIRLFS,

« RESARIE: BAOBZRERE |, EER GQA B RAEE , BREAME)T



PRINeZS

* PR #34133 config: derive the runner's DCP topology from its ParallelState: PR body
BARAA bug B #34133 B : DCP $EF M ParallelState Jk£ & Triton DCP prefill #42
BOREEMSE (WAT 4xB200 35T cold startup #8BY) , & 0.75-0.77 89 GSMBK ¥ E
E3,

« PR #34096 config: the KV-cache configurator reads the bags: B —M& X4
test/registered/dcp/test_dcp_layout_unit.py 7 #34096 B #EER, A PR L% X4+
I GQA BRETEY CPU EYVIMLR; XA IERA DCP @47 A P b EFMIRE,



