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PATHRE

« —HA]3E: #N DeepEPv2 ElasticBuffer, decode 42 CUDA-graph w##k

< EESME: EB/EE. RONMEET=A: —2 [EEREMRIME CUDA-graph wTHEIRME]
BYZEFI T, XZ % T & MoE decode ALBITIITER/R; —& review FHERBEHMIRE X%
I (EL scale #ZE packed UESMO stride bug. hidden=512 BR#EZEHNHF) , Xt
kernel MIRRIHALEE X ; ZRFEAR server-args 5§ raw runner #5689 57 8] LU,
resolved_view fi#i%, = SGlLang ZHIARAEHNEELM, BWKIELEETAET
ElasticBuffer 8§ TBO/SBO % #5 % T &ML REEKIBA o

THHES BAL

PR body PR = HAZW5IHL: DeepEP v2 B4 ElasticBuffer & NCCL X#rA % all-to-all 5| %
, BElE per-rank ZEEW®REBHSEBETIR, & MoE decode BIZEATIHINT (BFE legacy
low_latency R RILEIIZ ¥ B3p ) # R[4 CUDA-graph 3k, EILEZLCIER LG8
deepep v2 HEAN, REMH expert-parallel 8 dispatch/combine, [Er1EE3RIE accuracy 3Kk
ERATIEREG R & deepep AL AL MR (MMLU 500 BIAEIRA 1.4pp) |, FFIEHE
E2N

TR

ZEANOZFE -moe-a2a-backend deepep _v2 5 —-deepep-v2-mode directlhybrid %X,
FEEIRAT 5 Hi&H:

1. ZE#HE5RIEAND (server_args.py. arg_groups/overrides.py) : #3 deepep v2 E@%
%5 SGLANG_DEEPEP_V2_NUM_MAX_DISPATCH_TOKENS PER_RANK BZEIfEZE
;. deepep V2IIAEBAR a2apasses ((A2A EP_SPANNING BACKENDSEBHep size.
_a2a_fusion_adjustments FHB] disable_shared_experts_fusion) , i@t
resolved_view(...) BRI EL moe_runner_backend, BMHAERERR (40 mxfp8 + auto ->
flashinfer_trtlim) FEMFEHMLINEREEBR IR E R 3589 runner; boot B chunked-prefill
ME RN per-rank BEE, TBO/SBO 5ig#lH*ZE expert &1 BN IELE,

2. dispatcher 2 (Fr XX layers/moe/token_dispatcher/deepep_v2.py, +548 4T)
DeepEPv2Buffer.get_buffer #3248 key Z&EHEH| ElasticBuffer; MEI% HIBMERMIE
BEEREF——decode AEFTAR (expanded) + masked GEMM (ES5TIK.
graph-capturable, hybrid R FH=H) , extend/prefill FAZE4ARF (contiguous) ;
R B single-shot dispatch()/combine() 5§®4& handle £ & EHA; FAFIELT



DeepEP import 1%, Kx&% deep_ep RERMT F 4R AN,

3. Triton repack WA (kernels/ops/moe/ep_moe_kernels.py, +402 4T) : #3%
expand_to_masked_slab / masked_slab_to_expand / ep_scatter_from_psum /
ep_expand_init_m_indices_from_psum FW#%; EE per-expert worker pool £RikE grid
BAUBERS: top-k REZARSE; scale #NIR pack-dim stride &I, #FE
Blackwell 85| £F packed-UEEMO & Hopper BIfTEF fp32,

4. runner 3&EBL (layers/moe/moe_runner/deep _gemm.py, +218/-1) : &M
pre_permute_deepep v2_to_deep_gemm / post_permute_deep_gemm_to_deepep_v2,
JH % DeepEP B9 128 *t3% psum YEA masked/contiguous GEMM B group offset;
deepep v2 R % deep_gemm runner, MoeRunner Xt ARILEL runner H3E4E;
layers/moe/utils.py #3¥ MoeA2ABackend.DEEPEP V2. is_deepep v2.
DeepEPv2Fp8ScaleFormat 5 get_deepep v2 fp8 scale_format (scale fi/Hi%
DeepGEMM JIT EREFEEMAHZ)

5. ShEEE 5MRELE: state_capturer/routed_experts.py & deepep_v2 V3£ R
scattered-a2a Ja3% (_is_scattered_aZa_backend()) , #% DP>1 BHZE|REH buffer
ITREINIIR expert id; token dispatcher/base.py #rig
DispatchOutputFormat.DEEPEP_V2 HH|E 3B ; MIRELE&HE masked-slab roundtrip
BMR (&% expert. #5H fail-fast. £ packed-UESMO scale. CUDA-graph 3%
=i%) . server-args MR (runner ###T /reject/ EERIRE fail-fast) . capturer %
MR, WA DP>1 89 routed-experts readback e2e MR,

R

- python/sglang/srt/layers/moe/token_dispatcher/deepep v2.py (#3k EFKd; 35|
source; £ core-logic; &5 DeepEPv2DispatchOutput, DeepEPv2Combinelnput,
DeepEPv2Buffer, get_buffer) : F3H deepep_v2 dispatcher EX# (548 1T) , SZI,
ElasticBuffer B2, ZMEIEMEEME. single-shot dispatch/combine 5 &A1
, BEANGIHE PR,

« python/sglang/srt/layers/moe/moe_runner/deep_gemm.py (3 MoE #4T; 35|
source; A core-logic; 5 pre_permute_deepep_v2_to_deep_gemm,
post_permute_deep_gemm_to_deepep_v2, DeepGemmRunnerlnput) : deepep_v2 "E—
W runner EEE: I pre/post permute ¥ FP8 3#3E +scale #EX,
DeepGemmRunnerlnput, 3£ DeepEP 128 X7+ psum 1EA group offset; BT AL
B DeepGEMM #WiE token R T — k2R EER,

« python/sglang/kernels/ops/moe/ep_moe_kernels.py ({&3k Triton W4%; 2£F| infra; 2%
A infrastructure; 45 _fwd_kernel_ep_scatter_psum_init, ep_scatter_from_psum,
_fwd_kernel_ep_expand_m_indices_init, ep_expand_init_m_indices_from_psum) : #3¥¢
402 4T Triton repack MAZ, & decode RERZHYUAIHIAZ; BEE per-expert
worker pool RiE grid BSUE RS, scale # % pack-dim stride 32 % Blackwell
packed-UE8MO,

. python/sglang/srt/layers/moe/utils.py (# TRE; K7 source; £ core-logic; #F
5 is_deepep_v2, DeepEPv2Fp8&8ScaleFormat, get_deepep_v2 fp8 scale_format) :
MoE Ei#5 runner B9AFETAE : #7138 DEEPEP_V2 #&28. is_deepep_v2.



DeepEPv2Fp8ScaleFormat 5%MEHARMNT scale /R EL, it dispatcher 5§ runner 3%
i

« python/sglang/srt/server_args.py (A3 SEk#EHNT; K 5| source; FEHF core-logic) : &
BARHTAND . FTH deepep_v2 %, auto runner fBHT. resolved_view 75 BAARER.
chunked-prefill REK TS TBO/SBO 3E4, Z/53Hw FAME —EH%,

. test/registered/unit/layers/moe/test_deepep_v2_masked_slab.py (#E3k WAZMR; 5|
test; M test-coverage; 45 TestDeepEPv2MaskedSlab, _build_layout,
_check_expand_roundtrip, expand_to_masked_slab) : $t*f masked-slab repack WA
BE TR, BE review S &M expert. i fail-fast. top-k RERES ELL
packed-UESMO scale; =& Blackwell EYAH CI Frk.

- python/sglang/srt/state_capturer/routed_experts.py (#3k RAHIK; 25| source; £
A core-logic; 4% _is_scattered_a2a_backend) : f8& review 35 H X B IEFMEE DO
. deepep_v2 F£# is_deepep() IRH|BF, DP attention + —enable-return-routed-experts
&1k dp_rank>0 EB|RE 8 buffer T; BXA _is_scattered_a2a_backend() Z—%23%,

- test/registered/ep/test_routed_experts_dp_readback.py (#£ik E2E MK; K5 test; 3£
A test-coverage; 5 TestRoutedExpertsReadbackDeepEPv2, _ReadbackMixin,
_one_request, test_dp2_readback) : DP>1 readback e2e Mi&: A
solo-vs-concurrent oracle 33E deepep_v2 ¥ DP attention TiZEIIEH expert id, 23
KK EIHHE R o

. test/registered/unit/state_capturer/test_routed_experts_scattered_a2a.py ({&Eik 3%
MR ; K5 test; E AR test-coverage; &5 TestScatteredA2ABackendHelper,
test_classification, TestGetLocalSliceBackendBranch,
test_deepep_v2_reads_buffer_head) : capturer 235 buffer Y1 54 X BB TR, 81
7 deepep_v2 5 deepep ILER buffer kBT A—3K, FFILEVIF|%2F DP offset AKX
¥z,

- python/sglang/srt/layers/moe/token_dispatcher/base.py (83 24 E X ; 5| source
; EA core-logic; 5 format_is_deepep_v2, is_deepep_v2) : BRFERAY &
DispatchOutputFormat / CombinelnputFormat #73% DEEPEP_V2 &5
format_is_deepep_v2 / is_deepep_v2 HZE, = dispatcher BHE M runner 2 & BRIz,

*HEG5S . DeepEPv2Buffer.get_buffer, _ensure_deepep_v2_available,
_ensure_fp8_quant_available, _quantize_for_deepep_vZ2_dispatch,
pre_permute_deepep_vZ_to_deep_gemm, post_permute_deep_gemm_to_deepep_v2,
expand_to_masked_slab, masked_slab_to_expand, ep_scatter_from_psum,
ep_expand_init_m_indices_from_psum, is_deepep_v2, get_deepep_v2_fp8_scale_format,
_is_scattered_aZa_backend

RPERRD B

python/sglang/srt/layers/moe/moe_runner/deep_gemm.py

deepep_v2 HE— X FFH runner EEE . F3E pre/post permute J& FP8 & +scale ¥EX
DeepGemmRunnerInput, 3% DeepEP 128 3% psum #EA group offset; [EE A tLMA
DeepGEMM # 0B token BRI T —R&FEER,



# python/sglang/srt/layers/moe/moe_runner/deep_gemm.py
# deepep_v2 -> deep_gemm B pre-permute 3&EBL: 1B ElasticBuffer 89
# dispatch ¥ K DeepGemmRunnerlnput, ZBIF / ZHLFIEA R Do

@register_pre_permute("deepep_v2", "deep_gemm")
def pre_permute_deepep_v2_to_deep_gemm(
dispatch_output: DeepEPv2DispatchOutput,
quant_info: DeepGemmMoeQuantInfo,
runner_config: MoeRunnerConfig,
running_state: dict,
) -> DeepGemmRunnerlnput:
from sglang.kernels.ops.moe.ep_moe_kernels import (
ep_expand_init_m_indices_from_psum,
ep_scatter_from_psum,

hidden_states = dispatch_output.hidden_states

hidden_states_scale = dispatch_output.hidden_states_scale

topk_ids = dispatch_output.topk_ids

topk_weights = dispatch_output.topk_weights

psum_num_recv_tokens_per_expert = dispatch_output.psum_num_recv_tokens_per_expert
is_expanded = dispatch_output.is_expanded

hidden_states_scale_tma_aligned = dispatch_output.hidden_states_scale_tma_aligned
deepep_v2_use_masked = dispatch_output.use_masked_gemm
deepep_v2_expected_m = dispatch_output.expected_m

deepep_vZ2_masked_max_m = dispatch_output.masked_max_m
deepep_v2_total_expanded = dispatch_output.total_expanded
deepep_v2_expert_alignment = dispatch_output.expert_alignment

# deepep_v2 R X3 deep_gemm runner: dispatch # FP8 #E + scale,
# 80 scale YEAAE T $IRH runner/ B1LAE, EH#FE fail fast.
if hidden_states_scale is None:
raise RuntimeError(
"DeepEP v2 -> DeepGEMM requires FP8 dispatch output with activation "
"scales, but the dispatch output carried none."

)

assert runner_config.activation == "silu"

if is_expanded:
# decode B&12: BFARB T#% psum EXE m_indices (AW IR. graph-safe)
# BEJE repack B [E_local, max_m, hidden] masked slab, 1 GEMM it&E &
# A58 expert WA SZ4TH (masked_m) ERIEEL, iIE padded max_m,
if psum_num_recv_tokens_per_expert is None:
raise RuntimeError(
"DeepEP v2 requires the native expert prefix sums from the "
"ElasticBuffer dispatch handle."
)
all_tokens = hidden_states.shape[0]
running_state["all_tokens"] = all_tokens



running_state["hidden_states_shape"] = hidden_states.shape

running_state["hidden_states_device"] = hidden_states.device
"hidden_states_dtype"] = hidden_states.dtype

[
(
[
["topk_ids"] = None
[
(

running_state
running_state
running_state["topk_weights"] = topk_weights
running_state["deepep_v2_expanded"] = True
# S4B ep_expand_init_m_indices_from_psum &5 expand_to_masked_slab,
# HE masked GEMM TT#k3E (expected_m / masked_max_m / expert_alignment)
# 3N DeepGemmRunnerlnput; topk FREE repack MMEERZNEE,

else:
# extend/prefill B812: H=LAF, ep_scatter_from_psum # psum i+&
# RIEEE, 128 XMFEAMRIE psum =1F contiguous GEMM B group offset,

test/registered/unit/layers/moe/test_deepep v2_masked_slab.py

£ masked-slab repack WAZBIETTNIR, BE review SEBE expert. i H fail-fast,
top-k REREES5 E S packed-UESMO scale; 2 Blackwell EYI# CI FF&.

# test/registered/unit/layers/moe/test_deepep_v2_masked_slab.py

# BE review PELWR: = expert. BANRE expert. per-expert T3k

# W/ BB max_m CGEE M fail fast MIEEFERENT) . top-k REREEX
# 1T EREE. expanded <-> masked_x i RER. FP8 MJE + scale B12,

def _build_layout(counts, align, hidden, dtype, with_scale=False, scale_hidden=4):
""$% per-expert Tt ##43& DeepEP v2 RIT/E
expert e &% [align(psuml[e-1]), psumle]) 47, psum[-1] == 0.
starts, psum =[], []
prev_end = 0

for c in counts:
start = ((prev_end + align - 1) // align) * align
end = start + ¢
starts.append(start)
psum.append(end)
prev_end = end
total = max(((prev_end + align - 1) // align) * align, 1)

# BNESUTIRE—E (RIEFE ed4m3 SEEMA) , hidden £ EXE x1/x2:
# BEPVE TEATT #BHF]) =K Thidden RBEALl HWAAZEZIEIR,
base = torch.zeros((total, hidden), dtype=torch.float32, device=DEVICE)
col_gain = 1.0 + (torch.arange(hidden, device=DEVICE) % 2).float()
for s, ¢ in zip(starts, counts):

for j in range(c):

base[s + j] = float((s + j) % 200 + 1) * col_gain

recv_x = base.to(dtype)

scale = None
if with_scale:
# review #i)l|l: ERELE FP32 scale 3%, TIAEYT Blackwell By
# packed UEBMO 5| E£ ¥ stride; B hidden=512 P47 packed 7%k



# S|P EEEIR, Eib4E & BONNRKA B quantizer ¥3&,
scale = torch.zeros((total, scale_hidden), dtype=torch.float32, device=DEVICE)
col = torch.arange(scale_hidden, dtype=torch.float32, device=DEVICE)
for s, c in zip(starts, counts):
for j in range(c):
scale[s + j] = float((s + j) % 50 + 1) * 0.5 + col

psum_t = torch.tensor(psum, dtype=torch.int32, device=DEVICE)
return recv_x, scale, psum_t, starts, total

def _check_expand_roundtrip(self, counts, dtype, with_scale, topk=False):
# BFF -> masked slab -> BFFRIFERRE: masked_m bME T EHESEITEK,
# ELATERTEARSE; top-k EARNBIEREREESZT LRSS

recv_x, scale, psum, starts, total = _build_layout(
counts, self. ALIGN, self.HIDDEN, dtype, with_scale=with_scale

)

E = len(counts)

masked_x, masked_x_scale, masked_m = expand_to_masked_slab(
recv_x, scale, psum, E, self. MAX_M, self.ALIGN

)

self.assertEqual(masked_m.tolist(), list(counts))
self.assertEqual(tuple(masked_x.shape), (E, self.MAX_M, self.HIDDEN))
for e, (s, c) in enumerate(zip(starts, counts)):
for j in range(c):
torch.testing.assert_close(masked_xle, jl.float(), recv_x[s + jl.float())

# ... round-trip EERFREHRIE top-k MERELEFE

PR A
RIS E a3 Rl AL

. WAZIEHEME: gemini-code-assist 384 fwd_kernel _ep scatter psum_init T RBL S
%ik#gi program #MAEIRG4: expert B9 m_indices (critical) , 7EE&E commit
3600653 F idx < cur_end #&E

2. &I A ch-wan B % parallel_state.py BY device_id ka5 deepep_v2 ok, 1EE#HK
EZ KN, BKANE deepep v2 BZ2RNIRE EP_REUSE_NCCL_COMM=0 %F DeepEP ¢t
device-bound PG BJE K, liz-badada F&H v2 K raw runner 5F AR server-args
PMLEER R R, EE KA resolved_view(...) RIETRAE BHIRSHFIE fail-fast Mk

3. MIREX: liz-badada F&§H Blackwell stride flg*E}'/‘/'ﬂJlih%FﬁL FP32 scale, FTJkE3
packed UESMO % /& ; 1EERKA A= quantizer M3i& packed scale, HEINLI
hidden=512 1647 packed F|#afEIZ R, MR E kA IEER hidden,

4. ATRAMSHIE: laixinn RERARIE XA B EHET EP16 3] symmetric memory 1%, /&%
&® NCCL_CUMEM_ENABLE=1 8% —enable-symm-mem 5|BHBIEA; yh0903 gwk
% T B EP A2A e2e/perf, fEEA R T Z T mBLEIRAE three-question gate EIEF
, BERAHZ T AMREX LR,



« _fwd_kernel_ep_scatter_psum_init Jo34 F3880 B E X (correctness): BEAE & :
commit 3600653 AR mask (idx < cur_end) , 34T X R EYVIEIE,

« gather_out A torch.empty &5 A NaN 1% (correctness): ##F torch.empty, FHE
¥A [REHAESLIT, padding KA EKFIEER] .

« parallel_state.py B device_id X122 %5 PR #B% (design): & parallel_state.py X5l
, REVHENARZRE,

« is_deepep() ~iRB| deepep_v2 FE DP>1 iEAEEIE (correctness): 188 =/ gate &K

#£ _is_scattered_a2a_backend() (deepep V deepep v2) , HFitHALRA ST v2 H*

WOR; ¥ solo-vs-concurrent oracle # DP>1 e2e ik,

Blackwell packed UEBMO scale /0> ESZEIMR (testing): MIRFA KA %> packed

scale + ESZHIKEK; B200/B300 w3 E 4@ (B300 GSM8K 0.958 / MMLU

0.899)

« deepep_v2 15K runner 5F AR server-args MEMLEIRFHE (design): BAEE, ¥
¥ test_runner_restored_by declaration_fails_fast MR

« DeepEP v2 BEE N E#HEA symmetric memory (question): XASE EARA: BAFAFITE R
HRAKREIER; RMEEzEA.

« 2 & EP A2A e2e / MEREIIESRK (testing): FAMR: Z T RIVAERN, EREHSH
B bR,

R 5
- RS

1. decode R EZRIERAM: masked-slab repack RIZIBITE S decode L, RIS
per-expert K& L FRIK# masked_max_m i+ EEMH; NMREZE T W fail-fast, B>
TESEETMKR, A RERR,

2. NCCL XF#RABEIK#: DeepEP v2 M NCCL_CUMEM_ENABLE=1 (&
—enable-symm-mem) TFizfT, TN REsHEIR Communicator does not support
symmetric memory!; -—-enable-symm-mem ZXSEIN2H NVLS 5§ 4 GB 4B, WM
BHEAK

3. server-args X ¥ K: server_args.py ¥ 101 TREH X, LHEER
NS("exec.moe") marker fii % test _server_args_namespaces kMK; SHMEITELAN
0, EYIREFTABHEEZ,

4. Blackwell 58 B2 Cl B%: UEBMO 5§ TMA X3+ R B200/B300 LA, CI %
Blackwell B, KEARKIALEYI,

5. 82/ E: SGLANG_DEEPEP_V2_NUM_MAX_DISPATCH_TOKENS_PER_RANK #40
& £ per-rank chunk B} page_size &%k, ELEIZIRE boot BIRIS, BATHEAEE K
A&, -BW: XAFM: DeepSeek-V4-Flash £ ep + DP attention B MoE &
EL T mATRERIKE CUDA-graph T3R8 EP A2A decode B2, H20 Lt prefill
HFHREAL 3.2%. decode FHF (-0.9%) ; EBERAINADT (FIEAM symmetric
memory 5 R ERE) . XARM: FE—N A2A B354 2000 47D,
MoeA2ABackend. DispatchOutputFormat SR AY R, is_deepep() IEXFitH



a8 E M a3 (mooncake/mori) R_ESE, XEIAM: 5 PR 29402 AHEREAES,
FTEZWMIA; FEWIRA inert, KL% DeepEP A¥EMAARF . - NFARIT: decode
REEIRFTHE Triton WA , NCCL MRAGFEERE , Blackwell $5EKRL Cl Bx , &
EREHRREANRRE , FESH0 X MR 2ol

PNz s

« PR #29402 A EEFAT PR (T HFRE, #EREARMEIA) : yh0903 e AR E
H AR EIHE I E — DeepEP v2 / ElasticBuffer £8%; 4~ PR ©H epv2 ®# %, EEH L
A deepep v2 5Z 5.

« PR #35294 [NIXL] Query EP top-k index dtype: [ElF MoE token dispatcher / a2a Ja3#
%IrLk, KRBR SGLang MoE B{E 53 F %k (deepep / deepep_v2 / nixl / mooncake) ¥
SRS 5 S ERUKER,



