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PAITHRE

- —4]3E: DCP ARNE#| KV head, B8 GQA #A DCP H¥E R

- EMME: 1ESEKIL, iZ PR & DCP (decode context parallelism) T GQA EMEE
BISEA: get_num_kv_heads B dcp_size £4k1t5 QKVParallelLinear 8 Q/K/V R iE#E
RANKBIRITRE, BRASIKERRMRIET JE DCP BBAZT AT, BINKEI=4: —&
draft 5§ target 7 DCP 28X LW E R R EMIRKIX; —B/F4: —-dcp-replicate-g-proj
MENAER (Q ERETH— B EEHARELR) ; =& KV BEM head E#|f1 T
:RES YR

THHES BAL

PR body BA##F&H : 'DCP shards the token dimension, so every rank in a DCP group
must compute its token shard with the same K/V projection. The TP-only GQA layout
can assign different KV heads within one DCP group, silently corrupting the merged
attention result.' ¥EMHARENIE T %A BRIIR: Qwen3.5-397B-A17B-NVFP4-V2 &
TP4/DCP4 T Triton decode 8 GSM8K X 0.880, & E{RAZE 0.980 (TP4/DCP1 S£4
9 0.990) , TRTLLM MHA /3Rt 0.920 # % 0.975, & BAnZit KV /5 DCP &
FIBXES, REAGIAZTER KV #EfE,

SOINAR AR
ZEBEL R EM:

1. FIBRY: dep_size #HA KV head 1TE, python/sglang/srt/configs/model_config.py
B9 get_num_kv_heads(tensor_parallel_size, dcp_size=1) Bk A& tp // dcp iHE KV H4T
., max(1, total_num_kv_heads // kv_tp_size) RIEEAN GPU 2 1 A head; draft 1%
B4 dep_size=1, #R draft B KV i DCP = kKK,

2. XMEERERE Q/K/N TR, python/sglang/srt/layers/linear.py 89 QKVParallelLinear #73¥
w353 kv_tp_rank / kv_tp_size, BREEIRE| tp_rank / tp_size, HEIb3IE DCP AR F4T
AARZE: num_kv_heads. num_kv_head_replicas. GGUF 145 &1t block-scale fn#k34
¥ shard £R%$%F: Q A attention TP 1/, KNV A KV ®m &,

3. BB %M, python/sglang/srt/models/qwen3_5.py B4

Qwen3_bAttentionDecoderLayer it& kv_tp_size = attn_tp_size // attn_dcp_size.
kv_tp_rank = attn_tp_rank // attn_dcp_size, FF L is_nextn X4 draft (draft [EX TP



4

5.

$14) , 4% kv_tp_rank / kv_tp_size £\ QKVParallelLinear,

. BHE5R N EBL5h, python/sglang/srt/mem_cache/kv_cache_configurator.py #

MHA/SWA/ %&—MEFrA get_num_kv_heads(attn_tp_size) 18R S AEN
attn_dcp_size; python/sglang/srt/model_executor/pool_configurator.py By
_compute_cell_size E#EIE cell R~%5 FP8 scale buffer it & ;
flashinfer_backend.py B4 backend metadata #.2x A DCP-aware,

MIRBLELS Cl 315, test/registered/dcp/test _dcp_layout_unit.py ¥
_kv_head_config 5=/#, &#£3E draft 8 DCP KV head #£. draft &3F TP £14.
QKVParallelLinear £ DCP AN & #l KV; test/registered/amd/test_gwen3p5_triton_dc
p.py E4% A test/registered/dcp/test_gwen3p5_triton_dcp.py, 3mFNe&KA TP4/DCP4
FIEM# CUDA nightly; attention unittest kits B get_num_kv_heads stub Rtk
dcp_size 28, #% TypeError,

R

python/sglang/srt/configs/model_config.py ({3t #EAEE ; 35| source; ER
data-contract; &5 get_num_kv_heads) : KV head 3B ENHIFEBRAAND, ¥
decp_size ZEFH IR draft 5561, BFTA KV M5 EHITEFENEE,
python/sglang/srt/layers/linear.py (#3& &MZ; 5| source; FEHE core-logic; F&
_load_gkv_block_scale, weight_loader, weight_loader v2) : QKVParallelLinear A Q 5
K/V fga34T/m A, REMmEK. B scale. GGUF £H42# shard £R%SF rank, 252
I KV AR E H B2 BAT R

python/sglang/srt/models/qwen3_5.py (#Ek AR E X ; 35| source; EH
data-contract; &5 Qwen3_b5AttentionDecoderLayer) : Qwen3.5 & ES& ey KV
RS, FAIE is_nextn draft B TP 1044,
python/sglang/srt/mem_cache/kv_cache_configurator.py (#£ik ZEFEE; K57 source
: A core-logic; 5 KVCacheConfigurator, _init_unified_mamba_pools,
_init_unified_swa_pools, _build_oot_mha_kv_pool) : FrfE MHA/SWA/ %— KV At
head #%5 /3% metadata 2XA DCP-aware, ENMBRTEREBARZ R —RKEFRLEHE R

. test/registered/dcp/test_dcp_layout_unit.py (R DCP Mixk; 25| test; K&

test-coverage; 45 _kv_head_config, test_model_config_uses_non_dcp_tp_size_for_k
v_heads, test_a_draft_keeps_kv_heads_tp_sharded_under_dcp,
test_gga_gkv_loader_replicates_kv_within_dcp_group) : ¥ CPU #MIEZE DCP T
KV head #5RXEMBAF, BEIE draft. draft. QKV loader ZF1EMR, ZFHEYVIEZ
ROMIR

. test/registered/dcp/test_gwen3p5_triton_dcp.py (13t DCP #£5&%; 23| test; LR

rename-or-move) : M AMD-only B XT3 H DCP B XH KA TP4/DCP4 A, itH
rank EYINRZ AN CUDA nightly,

X5 ModelConfig.get_num_kv_heads, QKVParallelLinear.init,
QKVParallelLinear.weight_loader, QKVParallelLinear.weight_loader_v2,
QKVParallelLinear._load_gkv_block_scale, Qwen3_5AttentionDecoderlLayer.init,

KVCacheConfigurator._build_oot_mha_kv_pool, PoolConfigurator._compute_cell_size



RERED R B

python/sglang/srt/configs/model_config.py

KV head #EITEAFIRRVLAAND, F3E dcp_size SEIFFLIE draft 4561, ZFTAE KV 5
a3 T BRI AR,

def get_num_kv_heads(self, tensor_parallel_size: int, dcp_size: int = 1) -> int:
# 84 GPU LEZBIMLEY KV head RE,
# DCP #% token 2/, AN rank RAIRH E TLERE K/V,
# Eb KV head RFE tp // dep NMAZ &Y%, HARE rank E#H|RE—1%,
# draft X225 DCP 4, #44% TP 14
total_num_kv_heads = self.get_total_num_kv_heads()
if self.is_draft_model:
# ZBH target B dcp_size, DCP £ E £ 1T\,
# KV R ELR (G514 CI OOM) ,
dcp_size = 1
kv_tensor_parallel_size = tensor_parallel_size // dcp_size
# head > FTAHEKIFATALKE, 84 GPU EMKE 1 A KV head,
return max(1, total_num_kv_heads // kv_tensor_parallel_size)

python/sglang/srt/layers/linear.py

QKVParallelLinear A Q § K/V f@#&H*1TH R, XEMmEHK. Efb scale. GGUF 212
shard £ A%EIF rank, ESZI KV AR E H 892 0BT 5.

# QKVParallelLinear.__init__ ¥ NTES 2K, HREER3E| attention TP,
# fRiE3E DCP B EfBARAAITATERE,
if kv_tp_rank is None:
kv_tp_rank = tp_rank
if kv_tp_size is None:
kv_tp_size = tp_size
self.kv_tp_rank, self.kv_tp_size = kv_tp_rank, kv_tp_size

# Q 153% attention TP ¥14; K/V %2 tp // dcp t9A KA Y4,
# EkE— DCP ARNH rank MBS LMERE KV RELSF
self.num_heads = divide(self.total_num_heads, tp_size)
if kv_tp_size >= self.total_num_kv_heads:
self.num_kv_heads = 1
self.num_kv_head_replicas = divide(kv_tp_size, self.total_num_kv_heads)
else:
self.num_kv_heads = divide(self.total_num_kv_heads, kv_tp_size)
self.num_kv_head_replicas = 1

# MREMBIL shard EREFRE: g A attention TP rank,
#k/v A DCP AARK KV rank, RIEHENE rank ##E—K.
shard_tp_rank, shard_tp_size = (

(self.kv_tp_rank, self.kv_tp_size)

if loaded_shard_id in ('k', 'v')

else (self.tp_rank, self.tp_size)



shard_size = loaded_weight.size(output_dim) // shard_tp_size

start_idx = shard_tp_rank * shard_size

loaded_weight = loaded_weight.narrow(output_dim, start_idx, shard_size)

python/sglang/srt/models/gwen3_5.py
Qwen3.5 AR ZHHTE KV AEHHE S, HA3E is_nextn draft 89 TP 19455,

# Qwen3.5 B draft KB R MTP 44 (model_config._config_draft_model) ,
# BLis_nextn #FiB; draft 248 TP 14, &<%5 DCP AR KV £,

dep_size = 1 if is_nextn else get_parallel().attn_dcp_size

# K/V BB XIATE = attention TP / DCP #4B%k; AN rank #£ZE kv_tp_rank,

# MR E2AERB KV RZITELB L FIH token,

self.kv_tp_size = self.attn_tp_size // dcp_size

self.kv_tp_rank = self.attn_tp_rank // dcp_size

self.total_num_kv_heads = config.num_key_value_heads

if self.total_num_kv_heads >= self.kv_tp_size:

assert self.total_num_kv_heads % self.kv_tp_size == 0

else:

assert self.kv_tp_size % self.total_num_kv_heads ==

self.num_kv_heads = max(1, self.total_num_kv_heads // self.kv_tp_size)

# Q fR¥FIR attention TP 9k ; K/V #% DCP BBy & L AlML,
# REMMBHRSIKIE shard KR B pEFXFN rank,
self.gkv_proj = QKVParallelLinear(

config.hidden_size,

self.head_dim,

self.total_num_heads * (1 + self.attn_output_gate),

self.total_num_kv_heads,

bias=False,

quant_config=quant_config,

tp_rank=self.attn_tp_rank,

tp_size=self.attn_tp_size,

kv_tp_rank=self.kv_tp_rank,

kv_tp_size=self.kv_tp_size,

prefix=add_prefix('gkv_proj', prefix),

)

I B AL

review BIRORBEEPFE=4:

- BIREEATS:

kpham-sgl £ flashinfer_backend.py 32X E 1k get_num_kv_heads()

B2 dep_size (BRIA 1) , MIEE backend EHIER B SRATR,; YAMY1234 R4, &
FELR R #E

«Q BEE4|: kpham-sgl I H1EXN DCP-aware B tp_rank / tp_size BRE[BifLiERD, {8
YAMY 1234 83X a3 Q —#2 8 4|; 7 Q-replicated-off i/ T Q 3R ¥ attention TP

S8, RS Q 8 TP &%k, #138 K/V 89 kv_tp_rank / kv_tp_size, kpham-sgl TAT[3X

—A M, FHFEH —dcp-replicate-g-proj (3RE Helix Parallelism #21637) BEEEEL#HF



B FF X,

« draft 8 OOM ®Y3: CI HI—EKM OOM, YAMY1234 ZE{LA draft worker M
DCP-aware ECE# S A KV head #1053k DCP HEEITH. KV A EHE; &ZAE
kpham-sgl 383 'Keep draft KV heads TP-sharded under DCP' ¥ draft 89 dcp_size &
#A 1, FERT IREFINEE,

« get_num_kv_heads AN dep_size 53K (design): YAMY 1234 X4
ModelConfig.get_num_kv_heads() BLAEEER T3 dcp_size=1, DCP-aware R &fE
attn_dcp_size, HBIRT tbATRE LB,

« Q/KN FEZEERR—% DCP-aware tp 2%k (design): #+F kv_tp_rank/kv_tp_size 7
M ; kpham-sgl AT 36 H /G 8% X 3§ —-dcp-replicate-g-proj F X,

. draft worker B KV i3s3 E 4B (CI OOM) (correctness): BL RadixAttention 5244t
8 KV head # A %; &Z&H commit eefSedl & get_num_kv_heads F3&%&| draft ZB&
decp_size, FHREEMFFEYI,

« Q-replicated on/off XFHELTAE (design): YAMY 1234 ZiXfR¥IFKR PR REHFEBZE
, JEBES PR X IFFME R MIEREXEL; kpham-sgl EEFHF approve,

« MERM AMD-only 355 3|38 B DCP (testing): YAMY 1234 % 087f9b5 ERkiEf%, '+
Mt CUDA nightly, B torch.version.hip 113 ROCm FEZ &,

. Bd4 (style): YAMY1234 Edp& A test_gqga_gkv_loader_replicates_kv_within_dcp
_group, HEEWA DCP 4Ary KV 45,

R 5 8o
o A

1. BIERAKZTEME : get_num_kv_heads BJiE XM TP-only &4 DCP-aware, Fi&
KV 3. cell size. attention backend 89 head ##R&KE attn_dcp_size ZAk; 3E
Qwen3.5 EAIZAE DCP + GQA, ARBW—HKE, REBHRASHERE, ErkE
EEWRAPRIZ,

2. 38 KV RETK: & token B KV IKEFRT R (HRNEHH head HEZ) , ER
FRIPELTHRIRET, IE token BERLOIEME, SHLXTARERMARE LR,

3. draft AR H®EYI: draft BFURSF TP ¥1%, ETEA get_num_kv_heads(tp, dcp) B
R E NN E LB, BNEEZT ModelConfig B, 18 draft worker B95ZFrits
S B ERK RadixAttention 524,

4, MEMBZ 2 XEHK: GGUF. E1b block-scale. presharded {RE=&KRZES &
tp_rank E| kv_tp_rank B9t1#, BRMAE—%2 X EREE A E AL,

5. Q-replicated on FK5ZH,: --dcp-replicate-g-proj FFx3ITH BT (Kimi K3 H&f) , A2
MEBRIZ Q RiFh, PHEIAFGERERAEMR, - WM. AFPM: DCP + GQA Ki#
A (41 Qwen3.5-397B) KIEEMFFERE BT DCP1 &% (GSM8K 0.880 —
0.980) , B DCP4 #a8xt DCP1 it FH3RA 39.75%. TRRITKYE4E 28.44% (16
GPU. TP16. CC1024 EAMIR) , DCP AF UL LR, RGEM: KV pool R+,
Jadm metadata. FP8 scale buffer @3R8k A DCP-aware, UE#|#) KV head AEAE;
BREBFIIELRE, BME token ZE TR, FENNTE—FHEE, HRM: B



T DCP AN KV E#lN%E—AE, HBER#BMN (CPU) + £/ (TP4/DCP4 ™ rank) +
FE / MEBEEKX=ZERRIEEE; NHERAM AMD-only ¥ /&3] CUDA nightly, DCP % &I

BHNEN CI BPEE, - NEARIE: ROBIERATE |, £ EE5) , KV MERE
T, draft TEZE)T, Q EFIERN LR

KERBKL
« PR #32795 TRTLLM MHA backend support: PR body #9¥&E 53 BEMRA L #32795 K
XtEE, &85 TRTLLM MHA Ja3m GSM8K # 0.920 & #A X 0.975, #EARPRMT 16
GPU #&EM,
« PR #21637 Helix Parallelism with --dcp-replicate-g-proj: it # kpham-sgl 8 1% PR
gl N\ Q-replicated on/off FF%, Kimi K3 BRIA off, EEEN Qwen ZIFFEFHITA,
« PR #32800 High-concurrency output-buffer capacity guard: PR body 3B CC1024 &
MERBET #32800 RFpLKMBETEERF, EERBEBTA PR, MBXMEREIKERTE
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