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PAITHRE

« —4]3%: DeepSeek V4 #i3# AMD prefill CP 5 TBO E& X%

< ENE: ESKEIE, LHE split-phase async all-gather 5 duplicate communicator 8
% RCCL Z8i89i&1t. cp_utils.py B9 launch/finish A1#& (keepalive + event) #n
compressor.py 8 prelaunch_kv_score ZEHMER 8 AN FPREEN, EXEE
perf_sweep_report 8§4.6 MI4E16, BRBIZAFEX K E AR 2R FIE,

THRES B

PR body #8i: DeepSeek V4 prefill CP & _E T prefill 2% 8| attention CP ranks, {2
I N7 per-layer CP collectives; ME] —enable-prefill-cp 5§ —enable-two-batch-overlap ¥
k2 DP attention Br&IEH, CP batch a7 TBO gate B XM, BEArZIE
AMD/ROCm B&{2 LB CP (25 5 —FHIRH attention/MoE IHHESE, UMK TTFT
FERAKET X prefill Fot,

SCEL AR

1. FHATRMET B parallel_state.py 3% ATTN_CP_OVERLAP 2R Z &£,
get_attn_cp_overlap_group() & _init_attn_cp_overlap_group(),
initialize_model_parallel ¥&4n duplicate_attn_cp_group £%Kk; bootstrap.py & is_hip B
EIEFF /2 TBO 5 prefill CP BHE N True, dp_attention.py 3EANFH N &K
attn_cp_overlap_all_gather_into_tensor / attn_cp_overlap_reduce_scatter_tensor, FT
AHY CP BEHREXNEERESR,

2. I/FH AT CP TR : cp_utils.py #3% cp_all_gather_rerange_launch /
cp_all_gather_rerange_finish, launch 3R _EA attn_cp_overlap Rz %42
all-gather, F _tbo_event iR ZEKEMH, KRE (output, input, event, cp_size) AIHRE;
finish 7ESE Bl wait_event 7 round-robin E#k, AT HIAG|I AR T keepalive, #
T EE SRS NAZILERAI E A AN T

3. DeepSeek V4 Rl 51115 deepseek_va.py #13 cp_tbo_launch Z—&EBEER. HA
buffer 5%, #3E op_cp_gather_a/b. op_cp_moe. op_cp_combine_a/b 7</> op A
& CP & H TBO F%; ## _forward_layers_tbo_cp i & FHREZE CP uikiE.
ITESE., &3, _can_run_tbo ¥ CP BZFRE A HIP + round-robin split + CP-v1 +
3E EP TP-MoE + ¥ PP + T4 batch, HRERAIE CP #EiE,
operations_strategy.py B init_new_tbo 3%/ use_cp S EKF L RFTH op RES| %K.



4. KV 5 kv_score TilBX: compressor.py #3¢ prelaunch_kv_score 5§ _pending_key, ¥
HIP B % cp_prefetch_comm_stream BF%E kv_score & #2 CP all-gather, &%
S5EEITERKR/EH compute_kv_score WRELER: deepseek va.py B
_forward_prepare E#Xt KV {8 cp_all_gather_rerange_launch, i
indexer/compressor ZJg finish,

5. 2 EXNFEE: server_args.py I CP+TBO EBF/ZFR4&], 1X HIP +
round-robin-split 45 ; two_batch_overlap.py Z£ HIP TF3E TBO padding X553 TP 5
CP WFAR/NMHR/NAEE, BARFLEENTFHRTHE CP A5 k.

6. MRk FIE test/registered/amd/test_deepseek_v4 pro_fpd cp_tbo.py, JEM
nightly-amd-8-gpu-mi35x-deepseek-v4-pro E, X GSM8K (1319 #%) 0.92 HEJK
LIAE CP+TBO 5§ CP-only #UEZFH, HEEREH. FRBERREMS FHOX CP T
o

R

« python/sglang/srt/models/deepseek_v4.py (FE3k #RE: 25| source; ER
data-contract; &5 _cp_tbo_launch, op_cp_gather_a, op_cp_gather_b, op_cp_moe) :
RZNSZEL X #r3g CP £ TBO op F%| (op_cp_gather_a/b. op_cp_moe.
op_cp_combine_a/b) . _cp_tbo_launch 3#&{g launch TER. _forward_layers_tbo_cp #
o1 EIHRE, UKk _can_run_tbo 89 HIP CP 4%,

. test/registered/amd/test_deepseek_v4 pro_fp4 _cp_tbo.py (FE3R AMD MIR; K7 test
; KA test-coverage; 5 TestDeepseekV4ProFp4CPInterleaveTbo, setUpClass,
tearDownClass, test_a_gsm8k) : #3¥ AMD 8-GPU nightly iR, & Z CP+TBO B#h.
1319 % GSMBK ¥gE. FHUR CP n#HESH LB RPRE M.

« python/sglang/srt/distributed/parallel_state.py (#3k H4T4H; 2£%8| source; EH
core-logic; &5 get_attn_cp_overlap_group, _init_attn_cp_overlap_group) : #FEFE—
AN CP 3#Z % attn_cp_overlap, ##RRE— RCCL #E{z BW AR FE IR 5) S I HiHY 1B 7L,

« python/sglang/srt/layers/utils/cp_utils.py (#23& CP T & ; 2% source; 2£#& core-logic
: 55 cp_all_gather_rerange_launch, cp_all_gather_rerange_finish) : 12t
split-phase By CP all-gather: cp_all_gather_rerange_launch ZEEER L FH L IHF(R
BEMIANSE, cp_all_gather_rerange_finish 4 2 BB S round-robin E#E,

- python/sglang/srt/layers/attention/dsv4/compressor.py ({3t E4E%; 5| source; £
A core-logic; &5 _pending_key, prelaunch_kv_score) : #3% prelaunch_kv_score,
it kv_score B CP all-gather BRI A 4. 7 compute_kv_score FUk&E, H
indexer/compressor 1T E# £ 3#E =,

« python/sglang/srt/batch_overlap/operations_strategy.py (##3k EBRE; 5| source
; XA core-logic; &5 _compute_moe_deepseek _v4 prefill) : J CP BRIZAKITH] op
JF%|: op_cp_gather_a/b. op_cp_moe. op_cp_combine_a/b, HUrE{Xk¥FIE EP

TP-MokE,

« python/sglang/srt/layers/dp_attention.py (#3& DP 3#1{g; 25| source; A& core-logic
: &5 attn_cp_overlap_all_gather_into_tensor,
attn_cp_overlap_reduce_scatter_tensor) : FIEF/ N attn_cp_overlap Bz B a2,

f# cp_utils BFF TEMEA,



- python/sglang/srt/batch_overlap/two_batch_overlap.py (1#3k #vEZ; 7| source; %
# dependency-wiring) : HIP T TBO padding *3%3| TP 5§ CP XFA/NEF/INAEEK
, FGRFELEENFHOR T CP 514,

« python/sglang/srt/distributed/bootstrap.py (#3k H4T404E1L; KB source; R
core-logic) : #& HIP + TBO + prefill CP &4 T [ initialize_model_parallel {3
duplicate_attn_cp_group=True,

« python/sglang/srt/server_args.py ({3 S35 ; 25| source; LA core-logic) : ik
FF CP 5 TBO FEBFREKRE, (X5t HIP + round-robin-split £33 DP-attention B
CP TBO A&,

XS _cp_tbo_launch, op_cp_gather_a, op_cp_gather_b, op_cp_moe,
op_cp_combine_a, op_cp_combine_b, _cp_children_splittable,
_setup_child_cp_metadata, forward_layers_tbo_cp, prelaunch_kv_score,
compute_kv_score, cp_all_gather_rerange_launch, cp_all_gather_rerange_finish,
_init_attn_cp_overlap_group, get_attn_cp_overlap_group,
attn_cp_overlap_all_gather_into_tensor, attn_cp_overlap_reduce_scatter_tensor,
_compute_moe_deepseek_v4_prefill

R F B

python/sglang/srt/models/deepseek_v4.py

o SZEL X Fr3g CP £ TBO op %] (op_cp_gather_a/b. op_cp_moe.
op_cp_combine_a/b) . _cp_tbo_launch 3#{g launch TR, _forward_layers_tbo_cp %
| &R, YUKk _can_run_tbo B HIP CP [1#%,

def cp_tbo_launch(self, state, x, key, out_rows, collective):
# 1X HIP BH: CP %4Z# TBO MoE iz R & AMD/ROCm 42
assert _is_hip, 'CP+TBO MoE overlap =& HIP-only'

x = x.contiguous()
sub = state.tbo_subbatch_index # YaETFH#HR&E5] (0 =% 1)

# EH TBO HAZFKX, #EEK launch EFHE
out = get_tbo_persistent_buffer(
(key, sub), out_rows, x.shape[1], x.dtype, x.device

#BERLEEFITERLABEANTK, BT collective
comm = get_dp_tbo_comm_stream()
comm.wait_stream(torch.cuda.current_stream())
with torch.cuda.stream(comm):

collective(out, x)

event = _tbo_event((key, sub))

event.record(comm) # LK EXREH, HIHTERMEESF

#REHEE. SHE5MASIA; M| ART keepalive,
# ik allocator 7B NAZ L ERR] B R Z ATk



return out, event, x

def op_cp_gather_a(self, state):
# FHOR A R# CP all-gather, REF, EMARLRER
local = state.pop('hidden_states_mlp_input')
out, event, keepalive = self._cp_tbo_launch(
state, local, 'cpgh’,
local.shape[0] * get_parallel().attn_cp_size,
attn_cp_overlap_all_gather_into_tensor,
)
state.global_hidden = out
state.cp_gather_event = event
state.cp_gather_keepalive = keepalive

def op_cp_gather_b(self, state):
# FHOR B: EIEHFE all-gather R AT B S5 RK
torch.cuda.current_stream().wait_event(state.pop('cp_gather_event'))
state.pop('cp_gather_keepalive')

def op_cp_moe(self, state):
fb = state.forward_batch
global_ids = fb._cp_moe_input_ids # ©F token Jf/F T # MoE # A\ id
with get_forward().scoped(mlp_reduce_scatter=True):
state.global_expert_out = self.mlp(
state.pop('global_hidden'), fb,
input_ids=global_ids,
input_ids_global=global_ids,

def op_cp_combine_a(self, state):
# FHOR A &# reduce-scatter, IBEXHHHEEE CP rank
global_out = state.pop('global_expert_out')
out, event, keepalive = self._cp_tbo_launch(
state, global_out, 'cplo’,
global_out.shape[0] // get_parallel().attn_cp_size,
attn_cp_overlap_reduce_scatter_tensor,
)
state.local_out = out
state.cp_combine_event = event
state.cp_combine_keepalive = keepalive

def op_cp_combine_b(self, state):
# FHOR B: JE#F reduce-scatter & RRIEFTHK
torch.cuda.current_stream().wait_event(state.pop('cp_combine_event'))
state.pop('cp_combine_keepalive')
state.hidden_states_mlp_output = state.pop('local_out')

python/sglang/srt/layers/utils/cp_utils.py



= split-phase By CP all-gather: cp_all_gather_rerange_launch &E#{s % 5 H kL H %
BMIANSE, cp_all_gather_rerange_finish 42 BB S133M round-robin E#E,

def cp_all_gather_rerange_launch(input_tensor, cp_size, comm_stream, event_key):
# & comm_stream £ & # round-robin CP all-gather, RE4F5%EHK
# 5 cp_all_gather_rerange_finish BEEXH{EA, 3T launch 5§ wait 35,
# Zik attention il CP gather BUSHECHEEENE—F R :
# MBREHEFF/HER—LHT, REBMMINE, FARFLEEES,
from sglang.srt.distributed.parallel_state import (
get_attn_cp_group,
get_attn_cp_overlap_group,

group = get_attn_cp_overlap_group()

assert group is not get_attn_cp_group(), (
SEERERARAER I attn_cp_overlap EfEEE;
'MBANRIE S ] —/N RCCL A5 B4 551!

input_tensor = input_tensor.contiguous()
with use_symmetric_memory(group, disabled=not is_allocation_symmetric()):
output_tensor = input_tensor.new_empty(

*

(input_tensor.shape[0] * cp_size, *input_tensor.shape[1:]),

#BEASFFYIITERLNE ALK, BiRBHMA

comm_stream.wait_stream(torch.cuda.current_stream())

with torch.cuda.stream(comm_stream):
attn_cp_overlap_all_gather_into_tensor(output_tensor, input_tensor)
event = _tbo_event(event_key)
event.record(comm_stream)

#IRE (W, WASIA , 4, cp_size) AW; MAIIARAT keepalive

return (output_tensor, input_tensor, event, cp_size)

def cp_all_gather_rerange_finish(handle):
# EYRPRLESEFBAERN gather B, RS round-robin EE
output_tensor, _keepalive, event, cp_size = handle
torch.cuda.current_stream().wait_event(event)
out_shape = output_tensor.shape
# M (cp_size, local_len, ...) #&2F token F
return (
output_tensor.view(cp_size, -1, *out_shape[1:])
.transpose(0, 1)
.reshape(out_shape)

)
python/sglang/srt/layers/attention/dsv4/compressor.py



138 prelaunch_kv_score, it kv_score 8 CP all-gather EIXFRI XL, &
compute_kv_score FlUk%, H indexer/compressor ITE¥EEFE(S,

def _pending_key(self):
# L (kv_score, layer_id, is_in_indexer) fEA pending FHa9%E,
# RAEE4EERS indexer NERHIELEES
return ('kv_score', self.layer_id, self.is_in_indexer)

def prelaunch_kv_score(self, x, forward_batch):
# AT HE kv_score B4k #2 CP all-gather, 5K
# kv_score RAKKL x, 1 x FEFH AN attention Bt EL L,
# FTUARTAE g/kv R ZRIL AL gather, BIRFITHERBARGLER;
# 2 J5 compute_kv_score ERUKELER,
if not _is_hip:
return # ZMtL RE AMD/ROCm ER2H

# RA CP+TBO BZ2SME _cp_prefetch_comm_stream
comm_stream = getattr(forward_batch, '_cp_prefetch_comm_stream', None)
if comm_stream is None or not dsa_use_prefill_cp(forward_batch):

return

kv_score = linear_bf16_fp32(x, self.wkv_gate.weight)

# X forward_batch R4 3| pending F#: &4 TBO T RFFA LAY
# forward_batch, ERANFHRXFSEABRE|X A B gather &%
pending = forward_batch.__dict__.setdefault('_cp_pending_gathers', {})
pending[self._pending_key()] = cp_all_gather_rerange_launch(
kv_score, get_parallel().attn_cp_size, comm_stream, self._pending_key()

def compute_kv_score(self, x, forward_batch):
# HIP B2 B E BEARRIA AL gather 455
if _is_hip:
pending = getattr(forward_batch, '_cp_pending_gathers', None)
handle = pending.pop(self._pending_key(), None) if pending else None
if handle is not None:
return cp_all_gather_rerange_finish(handle)

kv_score = linear_bf16_fp32(x, self.wkv_gate.weight)

# CUDA B2 REATMEBNE, RZEFL backend RFZHAT
if dsa_use_prefill_cp(forward_batch):
kv_score = cp_materialize_global_token_order(
kv_score,
forward_batch,
torch.cuda.current_stream(),
)

return kv_score



0 B

e — review W& HaiShaw 8§ APPROVED (LGTM) , ZAMKIEZFAERITE, Issue i
WHAEZ=Z41E8: HaiShaw ZEIX @1amTtrash £ R E# cookbook HiER @Duyi-Wang 5
@At1a8 #1A; michaelzhang-ai 34 CI & Triton 3.4.0 AMD backend (gfx950) &
lowering FP8 extend-attn BfAESR, ®"A test_qwen3_ 5 fp8_kv_cache, FHIERIZNIRA B A
PR (#33480) #fn, 2ZiX5 Triton >=3.6 # A/B I1E; gemini-code-assist[bot] {X % 1F
FR3A%N, TELREFEANS

« BHT cookbook X#4 (CP+TBO A’%) (documentation): REZFELTE, XK EHKRE
A PR A&,

« Triton AMD PassManager #855t)3E (correctness): REA PR WL PHIARE ; FRILE
T AIRIE [Triton ARA B,

« Gemini Code Assist 1ZAREBAI (other): TEFANE, FAHREFEEN,

R 5 B

- R e85 3R: F— RCCL BERESNMRIFLBHRRD, A PR A duplicate
communicator ¥, EFBEFERSEAES RCCL IR, 8-GPU R THBALEAREF
FHEZLE, MR TBO IKES5MAKEREX, 8k/1k HELTE 3.6%. TTFT
EH 1%, 64k EAEETE 7%~12% 89 TTFT ki3S, AP BRERERKESREZERET
Fz. FBELEEME: GSM8K M CP-only B9 0.944 &3] CP+TBO 8y 0.936, {h&T 0.92
JKtk, 1B FP4 EMLERFPEEHESTHREEREEZR/RENE, FE5ERRE: BNE
24X 3 HIP + unified_kv_triton + DSA round-robin split £3%%, #1E&MEF#ERER
eager; & LEBIRDBEKE, keepalive IREIFTAE.LRR, Cl REZEME: Triton
PassManager & B)IE [ RFIA, ZVEGEER TR Triton 3.4.0 BEA &, #HRITA
PR 107 £1R ¥,

« & AFPM: AMD/ROCm AP FFRE -—-enable-prefill-cp 5 --enable-two-batch-overlap
&, KETX (32k KAL) prefill EHIRFA 3%~14%, TTFT BAK 7%~12%; 8k A TiEHR
ATREEER, AZM: FEE—_A CPREHEELRAE, ¥W RCCL WRERNGFELHA; &
it gate fRiE CUDA 53k CP BBERITALRE., BRM: FE4H CP+TBO 5IF TBO X
B2, FMRSEME nightly-amd-8-gpu-mi35x B4, Cl K5 %&IPmR AL,

« RFQARIE: RCCL SURSLBNIE , HIP-only T EEE/Z , M AMEAEREIR (8k), GSMBK A&
TFE (0.936), CI Triton AAVRVIEAER , Z3E(E 88 KR

KRR EE

« PR #35382 [Refactor] Share the page-aligned decode alloc lens between EAGLE and
DFLASH: REJ& token XF 5% B /KF4E; A PR & two_batch_overlap.py #F5| A
TP/CP M55, 5 EAGLE/DFLASH TR B KALR TR — XSRS,

« PR #35286 [Fix] Assert the page-aligned SWA evict floor at PD decode prealloc: PD
FRAD A BEC TN T E /B AMD F & ABEXNF—IMET/E, 54 PR 8 TBO padding X5
BAr—3K,



« PR #35396 [Fix] Assert the page-aligned SWA evict floor on both PD decode prealloc
paths: % PD prealloc 2% —TIXFHE, 54 PR 89 CP/TBO MFFEET AN, #
RARBERFAELR—K,

« PR #35339 [diffusion] Per-request lossy accelerations: Cache-DiT, CFG gating,
attention backend override: per-request AR X EHE TBO R B MEEEMRALTF RIK
%; BRYURAE diffusion, BERT A KB HII0E BEA2 09 B R,



