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PATHRE

« —A]3E: SM10X Command-A-Plus fgi3iR3E 2.3 £&, BCG HIRNFE 78%
« WEME: BEEHEIR. ZNRBEFERCEABEER ERELHN + BEE + BLE
+ R , P 7. EAEY: AN A AW AARESE S ES O SFENEE OOM
;. ZRFATES in-place %U%5]ﬂiﬂ’]ft%‘muék?@fb%&ﬁ/ﬁﬁ%ﬁxi decode-only & &MUk 4
EL (preflll Bttt B4 A TUZS) ; fail-closed [ JIRAFAIEARH ERE TR EILHAF-
AR, A" ATIREER " MERAIENRA,

THRES B

PR body B R=ANEHE SM10X EWE@: HE—, Cohere2MoeSparseMoeBlock.__init__
S ERA torch.cuda.Stream(), ERMET 32 &%, EHELIEBIRROME prefill FHKE
FKE| 19.02 GiB graph pool + 23.83 GiB "B AR, B 45.7 GiB REE$E OOM, &K
BCG prefill E3ENZEMATH; =, v = x + attn(norm(x)) + mlp(norm(x)) 542 48
B HRERPBAT, decode RFEEAREER GPU; H=, auto B9 MoE runner &8
routing. expandInputRows. activation. finalize 3R IRL kernel B4R expert GEMM, i
trtlim-gen T[&ILpac#—N

TR

1. £ZRMA, BE prefill HIXE OOM: python/sglang/srt/models/cohere2_moe.py &
Cohere2MoeSparseMoeBlock.__init__ 3 torch.cuda.Stream() #p A
sglang.srt.runtime_context § A get_stream("alt"),

Cohere2MoeDecoderlLayer. __init__ ##¥ self.mlp_stream = get_stream("alt_mlp"), 2K
H: ZFLWEBRRAM, 32 FHLMILFERAFIKBA 42 GIB BRI 45.7GiB RE.
B & python/sglang/srt/configs/model_config.py ¥
Cohere2VisionForConditionalGeneration M multimodal_piecewise_cuda_graph_suppor
ted_model_archs #%| multimodal_breakable_cuda_graph_supported_model_archs, {&
%M E breakable prefill ((#EFKEMEER] 5.34 GB)

2. FRRL PN EX attention § MLP R EZ: Cohere2MoeDecoderlayer.forward 7
get_is_capture_mode() B forward_batch.forward_mode.is_decode() B}3E
mlp(hidden_states) #&Z| mlp_stream, ERERHAT self_attn, KB wait_stream L&
: IX decode £ZKEEA prefill chunk E&7# GPU, #HFL RIBMEHFH, BEEE
Cohere2MoeSparseMoeBlock B8y FusedMoE #3&A inplace=False: ZRIA in-place



58 438 routed-expert B B BN buffer, % —5R LM gkv_proj HELZ
buffer , BERERIIFETE. ZEREIIERRBERRELER, 1FELZNRE
shared_input.clone() Bi&E 1k,

3. MoE runner Ba411#8 (fail-closed) : #3% python/sglang/srt/arg_groups/model_overr
ides/cohere2_moe.py, ii¥ @ register for BB} Cohere2MoeForCausallM 5
Cohere2VisionForConditionalGeneration MMN2EH: ¥ moe_runner_backend == "auto".
FE&HR SM10X. B GBS is _nvfpd pack quantized H|E RN NVFP4) BHR[E
{"moe_runner_backend": "flashinfer_trtlim"}, TNREZ dict, FP8 1% auto, AKX
CompressedTensorsW8A8Fp8MoE X% trtlim-gen 89 TritonMoeQuantlinfo & X
forward S #IELE, 7E model overrides/ _init__.py JEMEA. commit 2db4ddc iT3E
: main 2% BB B3 per-family BEBA#E| arg_groups/model _overrides/ &, A% X RN
T overrides.py B IR HIER get platform().is_sm100. model_config_of() &t
A %o

4. MERBLE: test/registered/unit/test_model_overrides.py ¥
test_cohere2_moe_runner_gate 5 test_cohere2_moe_runner_gate_fails_closed, BI#&
&% NVFP4 — flashinfer_trtllm. bf16 — flashinfer_trtllm. FP8 — auto. E triton
T EZE. I SM10X &FF auto. _publish FRATIRAERL. vision wrapper MTE 15
quantization_config; JEERIELREBRMAEMNEE (WL hf _quant_config.json) #&$F
auto, REMZET runner,

R
« python/sglang/srt/models/cohere2_moe.py (iR ARSI, K 5| source; £KR

core-logic; 8 Cohere2MoeSparseMoeBlock, Cohere2MoeDecoderlLayer) : ARG
Bz £ZRMBABRER Stream, I mlp_stream 523, decode M EE attention/MLP
BREZ, FusedMoE K inplace=False JERERE B %%

python/sglang/srt/arg_groups/model_overrides/cohere2_moe.py (it BBEEZE; 257

source; A configuration; %5 _is_nvfp4_pack_quantized,
_cohere2_moe_runner_overrides) : #3¥¢ fail-closed B4 MoE runner [73%: SM10X Ltk
E1sk NVFP4 8 Command-A-Plus B#h$T%| flashinfer_trtlim, A E/EES FP8
RFF auto, ZJEIRIERAMERY X BRE &

test/registered/unit/test_model_overrides.py (13 BTMR; K7 test; £
test-coverage; 5 test_cohere2_moe_runner_gate,
test_cohere2_moe_runner_gate_fails_closed, _NVFP4 QUANT, FP8 QUANT) : ¥73&
2 ANNRABI, BE NVFP4A/bf16/FP8/ BR/EH / dE SM10X B A ENEE K
fail-closed TA, &/&ImEFERMENEYIRE
python/sglang/srt/configs/model_config.py ({&3k #EAEE ; 35| source; ER

s a

configuration; 155 multimodal_breakable_cuda_graph_supported_model_archs,

multimodal_piecewise_cuda_graph_supported_model_archs) : &
Cohere2VisionForConditionalGeneration M piecewise B4 83T 3| breakable B4 #,
EIZZEMT A BCG prefill 8977 %
python/sglang/srt/arg_groups/model_overrides/__init__.py (3R JFMHAD; 5]
source; M configuration) : JEM cohere2_moe BEAEIR, FHEFHESAGNBERE



2K

XS Cohere2MoeSparseMoeBlock.forward, Cohere2MoeSparseMoeBlock.init,
Cohere2MoeDecoderLayer.forward, _cohere2_moe_runner_overrides,
_is_nvfp4_pack_quantized

R F B

python/sglang/srt/models/cohere2_moe.py

BEARZORZ: XERMBEAZENREE Stream, F3E mlp_stream 523, decode MEX
attention/MLP BRES, FusedMoE B inplace=False 4R ERE B E4%

class Cohere2MoeSparseMoeBlock(nn.Module):
def __init_ (self, config, layer_id, quant_config, prefix):
# ... B8 gate. topk. shared_experts ¥ji& ...
#AMA: AGEEF—%X at' R, MAEREEHZE Stream,
# | E torch.cuda.Stream() £t EHELEREBANGLREM T AFM,
# 32 RRIHE prefill BIfERRBAKE] 42 GiB+, HiE OOM,
self.alt_stream = (
get_stream('alt') if is_cuda() and self.shared_experts is not None else None

def forward(self, hidden_states: torch.Tensor) -> torch.Tensor:
orig_shape = hidden_states.shape
hidden_states = hidden_states.view(-1, self.hidden_size)
# FusedMoE BLBX A inplace=False, 1B shared_experts 5 routed experts
# FLRIBITIHERBIA post-norm BN, MRS clone Bk,

shared_input = hidden_states.clone()

if self.alt_stream is not None and get_is_capture_mode():
# H3KER: shared_experts 7 alt %, gate + topk + routed experts
# BEIR, AEABHT, ERRARSAHEATIRE, RIA BT,
current_stream = torch.cuda.current_stream()
shared_input.record_stream(self.alt_stream)
self.alt_stream.wait_stream(current_stream)
with torch.cuda.stream(self.alt_stream):

shared_out = self.shared_experts(shared_input)

router_logits, _ = self.gate(hidden_states)
topk_output = self.topk(hidden_states, router_logits)
routed_out = self.experts(hidden_states, topk_output)
current_stream.wait_stream(self.alt_stream)

else:
# EHPHER (eager) THERBAT, BRFMHR D FH
router_logits, _ = self.gate(hidden_states)

topk_output = self.topk(hidden_states, router_logits)
routed_out = self.experts(hidden_states, topk_output)
shared_out = self.shared_experts(shared_input)



final_hidden_states = routed_out + shared_out

if self.shared_expert_combination_strategy == 'average':
final_hidden_states = final_hidden_states / 2

return final_hidden_states.view(orig_shape)

class Cohere2MoeDecoderlLayer(nn.Module):
def forward(self, positions, hidden_states, forward_batch):
# H4TR y = x + attn(norm(x)) + mip(norm(x)): PR RIEZRE—
# post-norm A, KAWL, AREERIFLX.
residual = hidden_states
hidden_states = self.input_layernorm(hidden_states)
if (
self.mlp_stream is not None
and get_is_capture_mode()
and forward_batch.forward_mode.is_decode()

# 1X decode R EZ: prefill chunk B &% GPU, #HFaR43IA
# EHFTH, STE get_is_capture_mode() Xt prefill HRXRAENE,
# FrlsbnZm forward_mode.is_decode() #|Kr,
current_stream = torch.cuda.current_stream()
self.mlp_stream.wait_stream(current_stream)
with torch.cuda.stream(self.mlp_stream):
mlp_out = self.mlp(hidden_states)
attn_out = self.self_attn(
positions=positions,
hidden_states=hidden_states,
forward_batch=forward_batch,
)
# AANIREEWSIAEPCE 2RI, KFE record_stream
current_stream.wait_stream(self.mlp_stream)
else:
attn_out = self.self_attn(
positions=positions,
hidden_states=hidden_states,
forward_batch=forward_batch,
)
mlp_out = self.mlp(hidden_states)
combined = attn_out + mlp_out
if self.tp_size > 1:
combined = tensor_model_parallel_all_reduce(combined)
return residual + combined

python/sglang/srt/arg_groups/model_overrides/cohere2_moe.py

3 fail-closed B9 MoE runner [ 1#%: SM10X Ltk E1E NVFP4 8§ Command-A-Plus B
5T 2| flashinfer_trtllm, R EMHEES FP8 fR#F auto, B/EIRIEAMEAYREIRR &

# ============ Command-A-Plus MoE runner |13 (fail-closed) ============



def _is_nvfp4_pack_quantized(hf_config: Any) -> bool:
# nvfp4-pack-quantized & lim-compressor BYIEER, =ANEH
# Command-A-Plus checkpoint #8 R E1t experts, ELTNE format 5§
# config_groups FAEE—/& nvfp4 BIALA NVFP4 E1b,
gc = getattr(hf_config, 'quantization_config', None)
if not isinstance(qgc, dict):
return False
groups = gc.get('config_groups') or {}
formats = [gc.get('format’, ')] + [
g.get('format', ') for g in groups.values() if isinstance(g, dict)
]

return any('nvfp4' in str(fmt) for fmt in formats)

@_register_for('Cohere2VisionForConditionalGeneration', 'Cohere2MoeForCausalLM')
def cohere?2_moe_runner_overrides(server_args: Any, hf_config: Any) -> dict:
cfg = resolving_view(server_args)
if cfg.moe_runner_backend != 'auto’:
return {} # AP ERIEE M AEE
if not get_platform().is_sm100:
return { # TR & SM10X (Blackwell) &3k
if model_config_of(server_args).quantization is not None:
# BRI H NVFP4 BREHREF auto: flashinfer_trtlim REE—XK
# forward BtFE4E CompressedTensorsW8A8Fp8MoE £ TritonMoeQuantlnfo,
# RN ILRS FRAR, AT TR,
if not _is_nvfp4_pack_quantized(hf_config):
return {}
logger.info(
‘Command-A-Plus on SM10X: moe_runner_backend=flashinfer_trtlim
'(trtlim-gen fused MoE).'

)

return {'moe_runner_backend': 'flashinfer_trtlim'}

i A A
TFHEH kpham-sgl (& codex REREN) 514E%F mmangkad A=NEEHRE:

1. EE#MIA: kpham-sgl |8 _is_nvfp4 pack _quantized BEE, mmangkad AT EAE
7 w4a4d checkpoint (CoherelLabs/command-a-plus-05-2026-w4a4) ARZ

2. FlashInfer TRTLLM 5 LoRA/A2A FZ&M: codex F8H flashinfer trtlim 5338 MoE
LoRA wrapper AFZE, BRA moe a2a_backend=none M fused op, ZEiX LoRA =
JE none A2A BBk BB £, mmangkad RE: whdad BIZRE main LERE
compressed_tensors_w4a4 _nvfp4 _moe.py R3% fused runner M pre-existing &K,
MoE LoRA # assert 5/53#%F L x; EIE gap & runner.py:164 B guard fLF if not
lora_enabled: AW, kimi_k3. minimax_m2 [E+4& mid-forward assert, NIE
MoeRunner t—1& & fuIEGZEHM skip,

3. NVFP4 group HIZ: codex 3 HET NVFP4 group #R¥E S 1E experts & NVFP4 By
, BB E (NVFP4 attention + FP8 experts) SMIRFTH B R forward kMK, NiZBix



LEE XK group. mmangkad EIR: =/NEZA Command-A-Plus checkpoint #f R &1t
experts (attention. gate. vision tower #&#F BF16) , %Z2#_E NVFP4 group B2
expert group, REMEBREE,

« flashinfer_trtlim 5 MoE LoRA / A2A Ja3m A (design): /EERIEREER, LoRA/A2A
BRIZARIEAR PR B2&, B F(E)IE MoeRunner EL—1B £,

« NVFP4 H|E BT NIRE XD BILE (correctness): {EEUEH checkpoint % & ARIE 4B
YRS ES, RAn group BARIEE,

« _is_nvfp4_pack_quantized ¥ EE (question): FAKIM BAr=Z lIm-compressor %t 89
nvfp4-pack-quantized #& 3\,

PRS-

o QS

1. BAHIERS: ZRESRE wait_stream E4RP 5 FusedMoE (inplace=False) B
&, inplace=False & FusedMoE ¥Mi&ESHMNLBEE, BMERRBRRAZR (3 CUDA F
6. eager FEWMKERR) HAERK, TR/NEBHHAFTEESSY, FEEAEXER
SM103,

1. decode-only ¥|E8IREEFME: Cohere2MoeDecoderlLayer.forward 1&K#h
forward_mode.is_decode() X4 decode 5§ prefill chunk, get is_capture_mode() Xt
FHHAE,; EARRE forward mode BX T, TRERHIKIZHEE S X,

2. BRI 1#RFa4 "NVFP4 group Bl expert group" B9ELM checkpoint i /B1RIK.
WH&HFF codex EFFHREMRBRIPRHA, EEXU " BYRI=ANEH checkpoint HTLWAF "
BN ; &%k Cohere B EE checkpoint, flashinfer trtllm & &R forward AA
B, BIAMRTAE 2ZF 5.

3. LoORA/A2A AEKRAIE: TR ERHMR LoRA 33E none A2A B3, 1EHIBIEATBAE
B R HZZ N MoeRunner (runner.py:164) %—15%2, 1B PR k%#, LoRA AL
BEEL R assert,

4, BLZEABBMEESEKIZ: Cohere2VisionForConditionalGeneration A piecewise #
3| breakable, # embed B batch &7 replay BT#IELFHIRE eager, W RAD B
EAMIAT, FRIZESHER)T,

5. MREERRO: BAMWINRARBEREI R, ZRABANBE—KMEREFTI gsm8k £&
, I CI ®YIBNRSFIF. - BwW: XA : Command-A-Plus &£ SM10X (Blackwell) E
BCG prefill NERIAELE OOM Z AT A, decode TPOT w4a4d F&AE 1.43-2.28 fZ. bflé
FEAK 1.28-1.58 {Z, TTFT Bk&E 15-37% (c1 Bt wda4 129—109 ms, bfl16 209—140
ms) , &itE&E 9,152 tok/s (w4a4, c256) , XA L prefill BHKANFNAY 23 GB ¥
% 5.3 GB, KV cache TEBIA —-mem-fraction-static TREZEEE (Htkizm+
0.75 iLJEA 10%) . xR =47 "RACHARBREFIERSOL " 5 "
fail-closed runner 113 + &M " BNTERINTREER, FEL MoE AT HE#EI A,
HUEM /| FETARE: 1188 fail-closed. REKBHIRE CUDA + EIIR, H—2FEK
B=Z FusedMoE(inplace=False), - RFARIE: ZOBREZRIL , BRABEZELE
EMRBEIRBILM checkpoint, LORA/A2A A&KEE , £ R Banb=IINR



RTINS

« PR #35120 [FlashInfer v0.6.18] add FlashInfer CuTe DSL NVFP4 W4A16 mode: [E&
MoE runner /a3 (flashinfer_trtlim / flashinfer_cutedsl) 5 NVFP4 E{LERIZ RS,
A PR B9 runner &R ELE T XEHANK XK,

« PR #34967 [MoE] Add FlashInfer SM90 MXFP4 W4A8 CUTLASS MoE: MoE runner 5
EEERZNXBESI, & PR B inplace=False 51 1i%Z1E 5 MoE JEiikiF & B
XK.

« PR #37195 fix(config): retain pre-engine resolution declarations: model overrides /= BR
ML SR BELEB E; 4 PR commit 2db4ddc B main B4 per-family EBHIFA
arg_groups/model_overrides/ &, —& R %EFZHLH A EFME,



