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PHATHRE
« —4)i&E: A Nemotron-H & 2 A DP attention fa MTP
- EME: Z PR MR (@iX LayerCommunicator AR R iEH) EEK L, EE

FABREEE DP HHE, HENELESHIEHATESN TR, ZINEERE R LT
RARE R R

ThRES EAL

Nemotron-H ZB&1ER (Mamba2 + full attention + MoE) , {E DP attention MATR k¥
P attention+MLP transformer, FTo3:E7E Nemotron-H R RABIBEHATHE, K
attention 2 Mamba REEziTESR TP £ (F&E KV EHRE) . &K PR it attention #o
Mamba 31T attention-TP F4AE, B/ KV 2 Mamba RRSE &, ER MoE RiF4aF TP
, MR BERE,

LI RE

1. #EAFHEZE NemotronHMLPLikeDecoderLayer (nemotron_h.py) : ¥ dense MLP #n
MoE decoder layer B forward Z#E#EE| A EFE, A DP attention H: B AR
¥ LayerCommunicator 3#4T hidden_states fa@i# (TP_ATTN_FULL < FULL) , &
NEHAEA norm + mixer Bi2,

2. Fi¥ nemotron_h_utils.py TEAEIR: & is_attn_layer (H|EFEZEA attn/Mamba B) .
get_real num_tokens (ITE3IE padding BWESZ token k) .
pad_to original_num_tokens CE#iH padding R RT) .
make_layer _communicator (#43 per-layer LayerCommunicator, EZE scatter mode
A attn BT FULL. attn /& TP_ATTN_FULL) ,

3. Mamba E3EE DP attention (mamba.py) : ¥ MambaMixer2 #, % DP attention B
Art, 3% tp_size/tp_rank ¥1# R attention-TP 4B, ¥&MEE (convld. in_proj.
out_proj) B tp_rank/tp_size %kMt, FHiZRE reduce_results=False, forward F 438
padding: #Wr hidden_states_B_C #n dt B|E 5 token %k, #f% padding TR S5 RS
B #o

4. MTP RS EIERE (nemotron_h_mtp.py) : Xt Attention 7 MoE ##%3 289 MTP TR
Bk3E: eh proj B9 gather_output &84 False, £ M attention-TP #H; forward E%&

DP R R N34T all_gather, b, 38hn prev_layer is_attn 3| & LAE & 3& BRHALAL
attn_tp_all_reduce,



5. ForwardBatch ¥ % (forward_batch_info.py) : 3&in original_batch_size fn
_original_forward_mode FE, AT DP %R FIREJRLE batch 5 R ; 15K
prepare_mlp_sync_batch KLX#F hybrid-SSM (Mamba) R & idle/extend BtEY4F5E
padding ¥,

6. Flashlnfer ja3g3&Ee (flashinfer_backend.py) : #3¢ cuda_graph capture_max_bs
REK, J& cuda graph FEIRETEY max_bs XFF5E| attn_TP/CP &9 LER¥, #%RE DP &
M batch size Rxt5%s

R

« python/sglang/srt/models/nemotron_h.py (t&ik R E X ; 28| source; EH
core-logic; 5 NemotronHMLPDecoderLayer, NemotronHMLPLikeDecoderlLayer,
forward, NemotronHMoEDecoderLayer) : #&oXE, 5IAT
NemotronHMLPLikeDecoderLayer £35, ¥FrA decoder layer 89 forward fhE % —,
## A\ DP attention % Bk,

python/sglang/srt/models/nemotron_h_utils.py ({3t TE&%k; 2% source; E£H
data-contract; 5 is_attn_layer, get_real_num_tokens,
pad_to_original_num_tokens, _build_layer_scatter_modes) : #3g T Bk, &4 DP
AR A KLBMEBIRER, 0 is_attn_layer. get_real_num_tokens.
make_layer_communicator,
python/sglang/srt/model_executor/forward_batch_info.py (3R miEtxfs 8 ; K5
source; Z# data-contract) : DP attention EE(RER batch_size fo
forward_mode, T prepare_mlp_sync_batch 3T hybrid-SSM AR Ak
idle/extend ¥#iZ 48,

python/sglang/srt/layers/attention/mamba/mamba.py (3 Mamba E; 2£%| source;
A dependency-wiring) : MambaMixer2 B TP éA¥#efn padding 1T&EMT, 2 XEBIKE
A,

python/sglang/srt/layers/attention/flashinfer_backend.py ({3t Attention /&i%; 35|

source; XM core-logic; &5 _cuda_graph_capture_max_bs) : cuda graph 3K

batch size 3%, # % DP SERIIMA,

XHEF5: NemotronHMLPLikeDecoderLayer.forward, NemotronHMLPDecoderLayer.init,
NemotronHMoEDecoderLayer.init, NemotronHMambaDecoderLayer.forward,
NemotronHAttnLikeDecoderLayer.forward, MambaMixer?2.init, MambaMixer2.forward,

get_real_num_tokens, pad_to_original_num_tokens, make_layer_communicator,
_build_layer_scatter_modes, is_attn_layer, ForwardBatch.prepare_mlp_sync_batch,
_cuda_graph_capture_max_bs

KR B B]

python/sglang/srt/models/nemotron_h.py

X, 3] NT NemotronHMLPLikeDecoderLayer #3, ¥FiA decoder layer B
forward #ERZE—, FHH#RA DP attention 7 B ##e,

class NemotronHMLPLikeDecoderLayer(nn.Module):



"""Shared forward for the dense-MLP / MoE decoder layers."""

def forward(
self,
hidden_states: torch.Tensor,
residual: Optional[torch.Tensor],
forward_batch: ForwardBatch,
) -> tuple[torch.Tensor, torch.Tensor]:
if is_dp_attention_enabled():
# DP attention 2 AR ¥ LayerCommunicator & MLP A (A TP_ATTN_FULL
37 FULL)
hidden_states, residual = self.layer_communicator.prepare_mlp(
hidden_states, residual, forward_batch
)
hidden_states = self.mixer.forward(hidden_states)
# JEA3E: M FULL 2@ TP_ATTN_FULL
hidden_states, residual = self.layer_communicator.postprocess_layer(
hidden_states, residual, forward_batch

)

return hidden_states, residual

# 3 DP B2 (5R%k—%%)
if residual is None:
residual = hidden_states
hidden_states = self.norm(hidden_states)
else:
hidden_states, residual = self.norm(hidden_states, residual)

hidden_states = self.mixer.forward(hidden_states)
return hidden_states, residual

class NemotronHMLPDecoderLayer(NemotronHMLPLikeDecoderLayer):
def __init_ (self, ...):
super().__init_ ()
# ... RAMEL ...

self.layer_communicator = make_layer_communicator(self.norm, for_attn=False)

python/sglang/srt/model_executor/forward_batch_info.py

DP attention EZZGER 4 batch_size 1 forward_mode, FE prepare_mlp_sync_batch
T hybrid-SSM #RR4FIREY idle/extend F#riZ 1],

# 7 ForwardBatch 29 #738 ¥ &
_original_batch_size: Optionallint] = None
_original_forward_mode: Optional[ForwardMode] = None

# prepare_mlp_sync_batch A X EFHZE (513 hybrid-SSM)
hybrid_ssm = (



model_runner.mambaish_config is not None
or (
model_runner.is_draft_worker

and getattr(model_runner.model_config.hf_config, "mtp_hybrid_override_pattern", None) is
not None

)

if hybrid_ssm and self.spec_info is not None and not self.spec_info.is_draft_input():
if self.forward_mode.is_idle():

# %% idle R FE#H TARGET_VERIFY, {£ DP attention ¥ B4 K fabricate 4T
self._original_forward_mode = self.forward_mode
self.forward_mode = ForwardMode. TARGET_VERIFY
bs = self.batch_size = num_tokens // self.spec_info.num_tokens_per_req
elif self.is_extend_in_batch and dp_padding_mode.is_max_len():
self._original_forward_mode = self.forward_mode
self.forward_mode = ForwardMode.EXTEND
# ... &3 extend_seq_lens EFE ...

A A 4
« all_reduce #1%: gemini-code-assist & get_attention_tp_group().all reduce(local su

ms) 3RE Work fidE reduced 3K&, RER attn_tp_all_reduce, fEBEERRIEE.,
helper R¥frE: b8zhong EIIE _is_attn_layer EiBIX ék@tﬂﬁ%ﬁ)‘(# 4’?%‘4"3—%

BXE| nemotron_h_utils.py,

« model_executor 2 A\: Fridge003 fao |spobocl< AR R 3kt o X L

forward_batch_info.py B9&2k, TR KGRI, EBREZE S H/INT
model_executor BYEKEISERE

emulate _global_tp_chunks &M : Fridge003 R FEEEEIZ chunk 218, EXRMEE
B benchmark IEFALEEHFEELRT B RERA 6%, EURLEBRT LN,

« dynamic attr #1 forward mode JRASEIFE : ispobock AR forward_mode BYFaMEMEERER
hacky, 1EEENBEMEEERZELBRKR,

« all_reduce $8R1EH (correctness): fEEER LR/ R FMEE AN attn_tp_all_reduce,
BB RENIME (design): 1EEBIZZT nemotron_h_utils.py 35Xt R#aT#4iE

« model_executor AR (design): /EEFE P 48R model_executor X3, E’izdﬂ%
¥ forward_batch_info.py B EFEAN X B,

emulate_global_tp_chunks ®%Z1M (performance): fE&#iT benchmark BIEEIEEHE
EXRTHMERREA 6%, RAERERIFHERT ZEE,

« dynamic attr A8 forward_mode FaPEfEER (design): 1EE BN "Good catch! fixed", 1B
KEESHMRFTA setattr; ZRITEFLL review FHE %X,

PNESE-A

o NS



- MEREIRML: DP attention A& 4 RAIMAEMRBIE 0 layout F#k, MR B RIERIE ML
30-40% (TP=8, DP=4 B latency 118.3s vs 89.6s) , BfEATEHEMNAER (AFEK

batch size) .

« $MEXEE . o_proj By deferred reduction %1 padding BT RES| AS{ERE, B
GSM8K MALZER B R EEYT,

« Mamba JRSZTEM: padding {TERZHEE 2. AMFATR padding token 5 X KV

cache. REH Mamba RS, FIFLEERE, FARRTRESKEFNXIEE IR,

- EEHEBREE AN forward_batch_info.py #o flashinfer_backend.py BYEEK = RER "R

HiER, £HE cuda_graph_capture_max_bs BIKE LB AT A @R DP

attention BYFER,

« AP % Nemotron-H A A 7T LA IR E —enable-dp-attention B2 A DP &3,
ERRER T XIFEKRY batch size Fup 5| KE; BEANMERZERKHF TG,

- ARG FET LayerCommunicator A& #i%fn DP padding #ll, #Ehn T &l @&
E 2N, MABEEXERE (PR REESBEHMMR) .

- FIRR®E: FFRE T ZEAM DP attention § Mamba SEEERNRE, FELEFRAF

%

- REetrie: ARFAMREEE , Mamba RESEEE R , HMETREXR , T EHWNRE

=

Jm.

KRR EE

« PR #23862 Fix --mem-fraction-static not accounting for EAGLE draft model KV
cache: REI#H & Nemotron-H R foiMARELEY KV cache REEHE, 540K MTP %

HRES,



