PR #32589 ZEIRLE

sgl-project/sglang
[Nemotron] Hoist mamba track-mask host syncs out of the per-layer prefill path
SFntE: 2026-08-04 14:58

JRSCEERE: http://prhub.com.cn/sgl-project/sglang/pull/32589

PATHRE

« —A7E: MR Mamba2 ZEE host sync, prefill 12 1.5-3%
- ENE: E/FR, LHEMAESTAELT metadata #AERN, KEA:
« A profiler 8 sync it#k (57 -> 2) BIERAEESHNG, mIERERIRKF
« Xt“sync PRZERTE] vs CPU run-ahead k"8R4, A IET & B MEEEIRIE;
« benchmark &1t (interleaved rounds. drift control. warmed ranges. disjoint
ranges) T{EASIEMIMERE PR B9HEAR;
cBH + WEAE: IBEEHRSIEADE forward, FBETA num_decodes == bs k=i
TR AE,

TN EES BAL

FE extra_buffer mamba radix BT, Mamba2 ZEMAE MambaMixer2.forward W& EAET
tracked-row 3%3%: forward_batch.mamba_track_mask.any() 22 Tensor.bool-> .item() fith
% stream sync, nonzero(as_tuple=True) E#iH R+ #HIFRGBME —KEF, BT
prefill 5% B E return_intermediate_states=True, .any() 384 mamba BEE AW KAE,
backend 1 F—IB 1A BB AW TTIELE R, % NVIDIA-Nemotron-Nano-9B-v2 (
hybrid_override_pattern = 27 N M &) , &K prefill forward & 56 >X host sync (27
R mixer + 27 2R backend + 2 X _forward_metadata) , H— XKEEERIELLHZ pipeline
, CPU I3 T—E kernel, i1 GDN / KDA / ascend-gdn BERIANRANKER AT
¥HE, Mamba2 2H—NZE#EHNEMR, H ForwardMetadata EFFEH
mamba_track_mask_indices / conv_states_mask_indices FEREEEHINMEKER,

LI AR
1B EAR| forward _metadata

E python/sglang/srt/layers/attention/hybrid_linear_attn_backend.py %,
has_mamba_track_mask = bool(mask is not None and mask.any()) A
_forward_metadata REBB|FFL, RKE—R, it extend 2% 8 track _conv_indices #]
WL EEE AZE, XS forward Rk —K .item() F2F, ForwardMetadata &4 8918
18] XN e — 5K R

2. prepare_mixed —RMEEMT tracked-row &3]



T python/sglang/srt/layers/attention/mamba/mamba2_metadata.py 9,
Mamba2Metadata.prepare_mixed EABEME (IXY has_mamba_track_mask AE) HAT
—>& nonzero(as_tuple=True) 53| mamba_track_mask_indices, 37 B&8HFH
mamba_track_indices _E gather H conv_states _mask_indices, AR EF KM
Mamba2Metadata H3EEN. XFNFEE ForwardMetadata LR BEBRENRIER, AR

BORITHE; tAtb GDN FERE, MEEREANRITFT metadata R,

3. mixer XA 48 metadata JEE)

FE python/sglang/srt/layers/attention/mamba/mamba.py #, MambaMixer2.forward Mk
forward_batch 5%k (keyword-only &%, " —fH &R Mamba2AttnBackend.forward,
nemotron_h / falcon_h1 / granitemoehybrid 3342 backend E&®#) , track-conv B A\B&KH
metadata.conv_states_mask_indices, 1BiA¥|¥TPXA metadata.has_mamba_track_mask,
per-layer B4t host sync V3&,

4. backend AR5 decode BRELE

Mamba2AttnBackend.forward BRI mask.any() BITRBHES (
_track_mamba_state_extend BBH metadata.has_mamba_track_mask 173#%) ;
python/sglang/srt/model_executor/runner/decode_cuda_graph_runner.py B
build_replay_fb_view & mamba_track_indices MEZ Mk A [:bs] M1, S5HT buffer —
K, 1£ decode B9 translate + copy M O(max_bs) &4 O(bs);
init_forward_metadata_out_graph #3E num_decodes == batch_size Bf &, FFik eager

mixed & EEE{ZY) i A E T —ERETHBRIRIR R AR,
5. BIFELE S MIAER O

PR R#FE TR (Checklist RA%E) , L H200 X + GSMBK BERIIEE: &t
+1.5%~3.0%. TTFT -4.4%~10.5%. GSM8K 0.890 #F (invalid M 0.005 &% 0.000) ;
profiler 7~ per-request sync M 56 XE&EE| 1 2k,

R

- python/sglang/srt/layers/attention/hybrid_linear_attn_backend.py (#3k STE G4 ;
25| source; ER core-logic; &5 _forward_metadata,
Mamba2AttnBackend.forward, init_forward_metadata_out_graph) : #ZSEKBHFTFE
_forward_metadata & has_mamba_track_mask iBiE#A A& forward —K;
Mamba2AttnBackend.forward BIFRZE B TURH mask.any() #S;
init_forward_metadata_out_graph ## num_decodes == bs ¥ RiF BIBREZIFAE,

« python/sglang/srt/model_executor/runner/decode_cuda_graph_runner.py (i f#a5 K&
B4T; 25| source; ER data-contract; &5 build_replay _fb_view) :
build_replay_fb_view 1 mamba_track_indices M max_bs ZF kA [:bs] 1K, 5H
' buffer —3%, 1# decode By per-step translate+copy M O(max_bs) &R O(bs), Fikk
% stale tail ¥EERAEIEIF 4,

« python/sglang/srt/layers/attention/mamba/mamba2_metadata.py (#E3k RSTEIE; £
=] ) .

B source; A core-logic; 5 Mamba2Metadata.prepare_mixed
Mamba2Metadata.prepare_mixed FEFBEME— R MEAENT mamba_track_mask_indices /



conv_states_mask_indices, 3#3& ForwardMetadata F KA EWNFE, EG8ERX
sync -> & forward BRI X,

- python/sglang/srt/layers/attention/mamba/mamba.py (#3k RAEE S 25| source;
2R dependency-wiring; &5 MambaMixer2.forward) : MambaMixer2.forward il F&
forward_batch £#F 2% 1B metadata.conv_states_mask_indices 5
metadata.has_mamba_track_mask, E&EHFL host sync MEVAE; R
mixer X ForwardBatch B9#A,

XS Mamba2AttnBackend. forward_metadata, Mamba2AttnBackend.forward,
MambaZ2AttnBackend.init_forward_metadata_out_graph,
MambaZ2Metadata.prepare_mixed, MambaMixer2.forward, build_replay_fb_view

KR F B]

python/sglang/srt/layers/attention/hybrid_linear_attn_backend.py

SR ENBTE:  forward _metadata 38 has_mamba_track mask 1BiERFA RN E forward —&
; Mamba2AttnBackend.forward MIERZEE TURHE) mask.any() #F;
init_ forward_metadata_out_graph ##¥ num_decodes == bs Wi RIFEBRR A AZE.

def forward(
self,
mixer: MambaMixer2,
hidden_states: torch.Tensor,
output: Optional[torch.Tensor],
layer_id: int,
forward_batch: ForwardBatch,
mup_vector: Optional[torch.Tensor] = None,
use_triton_causal_conv: bool = False,

assert isinstance(self.forward_metadata, Mamba2Metadata)
# Page-major i TRESEMZED B, RAIRE stride B9 Triton causal-conv
# BEIEFAIZER (CUDA B causal_convid £4E) ; AR w3&4&|E Triton,
use_triton_causal_conv = (
use_triton_causal_conv or get_memory().enable_page_major_kv_layout
)
layer_cache = self.req_to_token_pool.mamba2_layer_cache(layer_id)
# A<M mixer & forward_batch: tracked-row %1% BE22R:1# 3| metadata,
# ZERA mask.any() / nonzero() % 8 host sync 28K
mixer_out, intermediate_states = mixer.forward(
hidden_states=hidden_states,
output=output,
layer_cache=layer_cache,
metadata=self.forward_metadata,
mup_vector=mup_vector,
use_triton_causal_conv=use_triton_causal_conv,

if forward_batch.mamba_track_mask is not None:



if intermediate_states is not None:

# has_mamba_track_mask & forward R _forward_metadata KIE—X,
#XEBEEELH, R~Bf4& Tensor._ _bool__ B stream sync
self._track_mamba_state_extend(

forward_batch,

intermediate_states,

layer_cache.temporal,

self.forward_metadata,

if self.forward_metadata.num_decodes > 0:
num_decodes = self.forward_metadata.num_decodes
# decode By track-save MEZR¥I A : eager mixed batch B decode TER/E,
# ERRZNEES buffer k3 (B2E build_replay_fb_view B [:bs] 1A 5
# init_forward_metadata_out_graph # num_decodes == bs §i =)
track_mamba_states_if needed(
layer_cache.conv[0],
layer_cache.temporal,
self.forward_metadata.mamba_cache_indices[-num_decodes:],
forward_batch.mamba_track_mask[-num_decodes:],
self.forward_metadata.mamba_track_indices[-num_decodes:],
num_decodes,
check_freed_slots=self.enable_unified_memory,

return mixer_out

python/sglang/srt/layers/attention/mamba/mambaZ2_metadata.py

Mamba2Metadata.prepare_mixed ZEMIEM B — R MR mamba_track_mask_indices /
conv_states_mask_indices, 33 ForwardMetadata KA EWNFE, EGEMKR sync
-> & forward BRI KE,

# ... EABSM chunked prefill 8 seq_idx / chunk_offsets & tk#EitHE ...
draft_token_num = (
getattr(forward_batch.spec_info, "draft_token_num", 1)
if forward_batch.spec_info is not None
else 1
)
# Resolve the tracked-row selection once per forward
# nonzero By RT#HFERH, EERAAKRAD host; XEBHE forward RMH—K
mamba_track_mask_indices = None
conv_states_mask_indices = None
if forward_metadata.has_mamba_track_mask:
mamba_track_mask_indices = forward_batch.mamba_track_mask.nonzero(
as_tuple=True
)[0]
# EBE8F (virtual -> physical) # track &5|_L gather,
# MambaMixer2.forward #EIWEEE N conv_state, BARXEELHS

conv_states_mask_indices = forward_batch.mamba_track_indices|



mamba_track_mask_indices
]
return Mamba2Metadata(
query_start_loc=query_start_loc,
mamba_cache_indices=forward_metadata.mamba_cache_indices,
mamba_track_indices=forward_metadata.mamba_track_indices,
has_mamba_track_mask=forward_metadata.has_mamba_track_mask,
mamba_track_mask_indices=mamba_track_mask_indices,
conv_states_mask_indices=conv_states_mask_indices,
num_prefills=num_prefills,
num_prefill_tokens=num_prefill_tokens,
num_decodes=num_decodes,
is_target_verify=forward_batch.forward_mode.is_target_verify(),
draft_token_num=draft_token_num,
mixed_metadata=cls.MixedMetadata(
has_initial_states=has_initial_states,
prep_initial_states=prep_initial_states,
chunk_size=chunk_size,
seq_idx=seq_idx,
chunk_indices=chunk_indices,
chunk_offsets=chunk_offsets,
extend_seq_lens_cpu=extend_seq_lens_cpu,

)
6 A 4
review BHEEH LR R sshleifer H#E APPROVED (LGTM) , 0 £ review ¥, AMMME

E’\J-Lj'l@%\:'ﬂ{{ issue TibH, 1EF alexnails L4 T FIANI :

1. sync IT#IIE: Torch profiler £ per-request By aten::any A 57.0 &3] 2.0.
cudaStreamSynchronize M 99.0 [F&%] 18.0. 3 MMERB host-sync wall time A
30,407 us &3] 250 us, 5RELEFH 56 K /forward BEWE., 1EEEREE: The
30,407 us -> 250 us row is not the speedup, and should not be read as
one——sync FREREBURTEARE GPU T/, E2WkzZMWRE B CPU run-ahead,
Tk E T RIRBE A/B (+3.0% / +1.5%) o

2. decode no-regression: BTHE 3. 4 MkENfitAE decode replay B2, fEEANRT
decode-only A/B #aIAT Y3

&K B gemini-code-assist bot, BEREZFHEB AL, TLHRENE.

. sync it#5 decode EVILYFNZRIIE (performance): HLEIIIERRIL: per-layer 3 SHf52
4% decode-only A/B BaIAE 3. 4 ks (MIAS¥s) THEYA,

- 5 #32555 B B4 (design): AME EAR#IRSL, A& PR ﬁéﬁ #32555,

RSB
o RS



1. BOEEREE . MambaMixer2.forward #lFR forward_batch £%k, FrEK SR
keyword-only, Xz RWIEME—IAH A Z Mamba2AttnBackend.forward (
nemotron_h. falcon_h1. granitemoehybrid 3% backend &) ; B4
backend M1 B # A SIMNRYT BESEE L T K,

2. Fr¥m/THART = . init_forward_metadata_out_graph Bfr& num_decodes ==
batch_size, ®RITEEE fail-fast TIERFBRBUFE IR TH mamba ZFRAS, ERH
INRBEEER num_decodes < bs BRI RMIRR; PR RETOIZRT = #E £ TM1R,

3. decode EIFKEIZZE . build_replay_fb_view X mamba_track_indices BB KA
[:bs] ¥k, ®"M decode track-save BIFIASERE; EE#N7EH decode-only A/B RE R
B3, {E2kEhRA X EMN,

4. IERMEZEMME: has_mamba_track_mask BFERIESEMT bool(mask is not None
and mask.any()), conv_states_mask_indices 2ER—#EMF LT LBEM gather
, BXEEAN; GSMBK ¥EHFF (0.890) .

5. WHEEAR: MEXEIE extra_buffer FEB&E + Mamba2 228 + prefill 371,
decode (CUDA graph T per-layer Python R#4T) 5HMKRETUkS, (B ETE
3, - FE: BmEAER . NVIDIA-Nemotron-Nano-9B-v2 % hybrid_override_pattern
£ Mamba BEBPRE 2K, WK Falcon-H1. GraniteMoE-Hybrid, Bz :
extra_buffer + radix cache T8 prefill——1x H200 L prefill-heavy (output len 1)
SN 512 BEEM +3.0%. TTFT -10.5%, %A 2048 B +1.5%. -4.4%; decode
HRZ R, NER / REE: #ET ForwardMetadata K ERZ B B
mamba_track_mask_indices / conv_states_mask_indices FE&, £ Mamba2 Eig5
GDN / KDA 8 metadata BEEHERNTF, A/FE mamba RSRERMAAHAL TER, -
REARIE: BB ARTE | MR EE |, FOGE/THARS

PRINISZS

- PR #32555 (PR body #2RMEAMEE, RAKREM) : PR body BARULIAS A PR AR
E5: #32555 88 _replay_metadata 24k STEEES track buffer B stale tail #iEIR
kernel 4R E BB ; A PR BRI A (build_replay_fb_view) REMRIZEE, WEhtRE
AR hunk (4 200 1TiEFR) ®HRLEH.

« PR #32575 [mem_cache] Build empty-prefix last_loc sentinel on-device to avoid
per-call H2D sync: [EJ&EF& host-device R8BI EERILET] (
mem_cache/allocation.py BIZERIZRE I vs R PR By attention backend/metadata &)
, EXHESNERE, TAREBKR,



