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PATHRE

« —AE: FE LoRA X I#FH) 30B MoE X AMMMER!, £ A fused_experts

« EDE: BEEKEIR, BOIRITTREK: 1) BEEE A srt fused_experts MIELE diffusion Ml
BHF MoE GEMM, & gate_up_interleaved/inplace/routed_scaling_factor Z/NX5%E
FFEX I RBFX; 2) fp32 SREIRERE LINGBOT_VIDEO_FP32_MODULES §
should_keep_in_fp32 HI¥FEEE A RN; 3) RBRMAZI)N—REITL—IRMEK.
RoPE & &3m—kM3iE. B>1 £ NE R batched attention; 4) srt TP group MrIERIAX
HRITREESEERZERA R, FIRNFEIN: JF runtime/layers/moe.py, BE
lingbot_video_moe.py B attention 5 position ids, #&/E& pipeline A3,

TN EES BAL

PR body ER##E Y "Add native SGLang support for LingBot-Video MoE 30B...a
DeepSeek-V3-style MoE text-to-video model (128 experts, 30B total / ~3B active per
token, 48 MoE layers)", #3&if "This is the first MoE DiTin multimodal_gen, reusing
SGLang's fused_experts Triton kernel for the expert GEMMs", *xBk% issue #32336 #&H
BREANE K, PR RBULHIZ DIT gk F LML JSON caption, raw BRIEE prompt &
out-of-distribution, EIt prompt FEEE® rewriter BIEMILEE,

SCENAFAR
SIS 6 B AR

1. MoE B3%#h: 13 runtime/layers/moe.py, SZ¥, LingBotVideoRouter (fp32 i+&.
sigmoid + e_score_correction_bias. group-limited top-k) .
LingBotVideoGroupedExperts (w13 _weight 5§ w2 IT& K EA Parameter) .
LingBotVideoSparseMoeBlock (128 BSBMEE + 1 £#ELTX) , XBEBiRitE
_run_sglang_triton_experts B srt B fused_experts, FFi@3t
MoeRunnerConfig(gate_up_interleaved=False, inplace=False,
apply_router_weight_on_input=False, routed_scaling_factor=None) X5 ELiHFERERF
5 %8558 X——router EFRIRD K, WEFE REK. FFHE w13 BAMEBRE—KIT
, HMREE forward 8 torch.cat 42,

2. DIiT E&ZR: F3¥ runtime/models/dits/lingbot_video_moe.py,
LingBotVideoTransformer3DModel 523, joint self-attention (video;text $f¥#E) ,
LingBotVideoAttention B ColumnParallelLinear/RowParallelLinear + USPAttention,



RoPE XA NDRotaryEmbedding + _apply rotary_emb (neox R#&%F) , (LEHRS &
_joint_position_ids & E—RMEARK (XFF batch REK XA, padding B mask &
B) , AdalLN i3t scale_shift_table 5 token %& temb6 %], fp32 SRAERH
LINGBOT_VIDEO_FP32_MODULES &8 R%E (& router. & norm. time_embedder %)
, 523, should_keep_in_fp32 fit offload S¥5E RER(F .,

3. BESFM: #3E configs/models/dits/lingbot_video_moe.py (
LingBotVideoMoEArchConfig, 48 B. 128 £%&. top-8. moe_intermediate_size=768.
n_group=4. topk_group=2. routed_scaling_factor=2.5) .
configs/pipeline_configs/lingbot_video _moe.py (T2V {£%. WanVAEConfig.
flow_shift=3.0. Qwen3-VL X &L, get_decode_scale_and_shift i£E vae B
latents_mean/std) . configs/sample/lingbot_video_moe.py (BRIA 81 il 480x480 54
¥ @ prompt) , FHFE registry.py 5& _init__.py EREMFH.

4. Pipeline A% : LingBotVideoTextEncodingStage #k7 TextEncodingStage, 52,
check_inputs (Mi%k 4n+1. & 16 X3F) . _compute _crop_start (FEARAEIZ token %K
ZH—K) . _encode_prompt (crop FEIREIZR. B=1 HE#EAM padding) ;
LingBotVideoPipeline # InputValidationStage — X AL — ok
latent/timestep/denoising (_flow_shift_kwarg 3£ shift) — #x& decoding B)F H &
, BARYKK LoRAPipeline U X IFE 4R E B 37,

5. srt #74%: runtime/distributed/parallel_state.py #73E
_sync_srt_tp_group/_clear_srt_tp_group, & diffusion #0414 TP group ER# %
srt 8 parallel_state, F¥ destroy _model parallel BEE; gpu_worker.py &ZFfhir gy
SrtMoeBridgeArgs (f3EyT L diffusion ServerArgs) % srt runtime context, it
fused_experts 2B|FTERITSEK, X2 PR BiRH pragmatic workaround, 54w EAE
22 E H worker E—441t srt parallel_state X,

6. MIRGMHREE L test/unit/test_lingbot video _moe.py (367 4T) &% MoE BCE fBAT.
router bias REMBEEAFMNE. B>1 FBEAEARE. 2D mask/varlen TEIEZEZL.
XRYRAY crop+trim; test/server/testcase_configs.py. gpu_cases.py 3EHIARS 283
case, perf baselines/5090.json 5§ h100.json B AMEEE L,

R

« python/sglang/multimodal_gen/runtime/models/dits/lingbot_video_moe.py (3t DiT #&
. 25| source; EH data-contract; 5 should_keep_in_fp32,
LingBotVideoRMSNorm, make_joint_position_ids, _joint_position_ids) : DiT EAEHY:
joint attention. NDRotaryEmbedding. AdaLN &%, 3D joint position ids. fp32 &
BIREER, B MoE DIT BIERIMISZI, 578 4T

« python/sglang/multimodal_gen/runtime/layers/moe.py (13t MoE B; 25| source; 2
A core-logic; fF5 LingBotVideoMLP, LingBotVideoRouter, _group_limited_topk,
LingBotVideoGroupedExperts) : BRI diffusion ZfTE5| A\ MoE E: DeepSeek-V3
R EEHE. group-limited top-k. £ srt fused_experts Triton RAZ, TEHEREEZMA (
w13 #T8) B,

+ python/sglang/multimodal_gen/runtime/pipelines_core/stages/model_specific_stages/li
ngbot_video_moe/text_encoding.py (B3R XA ; 25| source; £ data-contract



; 55 LingBotVideoTextEncodingStage, check_inputs,

apply_text_to_template, compute_crop_start) : LingBotVideoTextEncodingStage:
Qwen3-VL #%w. PROMPT_TEMPLATE RI%R crop 7. B=1 % padding, pipeline
ERMERI X8 stage,
python/sglang/multimodal_gen/configs/models/dits/lingbot_video_moe.py (#i3k {EAIEL
E; 25| source; FER data-contract; fF5 is_blocks, LingBotVideoMoEArchConfig,
LingBotVideoMoEConfig) : LingBotVideoMoEArchConfig: 30B ZE#95%k (48 B. 128
%, top-8) . identity param_names_mapping. FSDP shard &4, REMEHZAFFE,

python/sglang/multimodal_gen/configs/pipeline_configs/lingbot_video_moe.py (#3k &

Ve =

BECE; K5 source; A core-logic; 5 _gwen3vl_postprocess_text,
LingBotVideoMoEPipelineConfig, get_model_deployment_config,
get_pos_prompt_embeds) : LingBotVideoMoEPipelineConfig: T2V {£&%E (
Qwen3-VL AL 2. WanVAE. flow_shift. CFG BRIAME) , latents RVA—1LFE A,

« python/sglang/multimodal_gen/runtime/pipelines/lingbot_video_moe.py (1R E3EH %

: 3| source; EA core-logic; &% _flow_shift_kwarg, LingBotVideoPipeline,

create_pipeline_stages) : LingBotVideoPipeline B2 A\ 0 : InputValidation — X AmA5

— S latent/timestep/denoising/decoding BB, #k7& LoRAPipeline,

« python/sglang/multimodal_gen/test/unit/test_lingbot_video_moe.py (#£iR BT ;
7 test; KA test-coverage; 5 test_moe_path_resolves_moe_configs,
test_arch_config_defaults_without_mlp_only_layers,
test_router_bias_shifts_selection_but_not_gate_weights,

e

test_attention_isolates_samples_across_batch) : 367 fTH TR : B Z MoE B EMEAT.

router bias iIEX. B>1 ZEARE. 2D mask/varlen #Ef L. UK crop/trim, &A&
PR IE#AMECRIZRY TR,

« python/sglang/multimodal_gen/runtime/distributed/parallel_state.py (#3k HITRA;
25 source; ER core-logic; &5 _sync_srt_tp_group, _clear_srt_tp_group) : srt
TP group #¥E: _sync_srt_tp_group/_clear_srt_tp_group it fused_experts £ A
diffusion MUAHEEIFFATA, BESTITHIMENXEKS,

XEFE: should_keep_in_fp32, LingBotVideoRMSNorm.forward, _joint_position_ids,

LingBotVideoAttention.forward, LingBotVideoBlock.forward,

LingBotVideoSparseMoeBlock.forward, _run_sglang_triton_experts,

LingBotVideoRouter.forward, _group_limited_topk,

LingBotVideoTextEncodingStage.forward, _encode_prompt, compute_crop_start,

LingBotVideoPipeline.create_pipeline_stages, _flow_shift_kwarg, _sync_srt _tp_group,

_clear_srt_tp_group

KRR Fr B

python/sglang/multimodal_gen/runtime/models/dits/lingbot_video_moe.py

DiT E#&&: joint attention. NDRotaryEmbedding. AdalLN &#l. 3D joint position ids.
fp32 SUBAEIREHE, B MoE DIT WERMSZI, 578 4T,

class LingBotVideoAttention(nn.Module):



""" ingBot-Video MoE # joint attention: video;text ¥EEEH—HOEE A, "
def __init__(self, hidden_size, num_heads, norm_eps, gkv_bias, out_bias, prefix="",
supported_attention_backends=None, quant_config=None):
super().__init_ ()
self.num_heads = num_heads
self.head_dim = hidden_size // num_heads
tp_size = get_tp_world_size()
self.local_num_heads = divide(num_heads, tp_size)

# a/k/viout FREFATEMERE, AELE TP/SP ¥ EMEHED
self.to_qg = ColumnParallelLinear(hidden_size, hidden_size, bias=gkv_bias,
gather_output=False, quant_config=quant_config)
self.to_k = ColumnParallelLinear(hidden_size, hidden_size, bias=gkv_bias,
gather_output=False, quant_config=quant_config)
self.to_v = ColumnParallelLinear(hidden_size, hidden_size, bias=gkv_bias,
gather_output=False, quant_config=quant_config)
self.norm_qg = LingBotVideoRMSNorm(self.head_dim, norm_eps)
self.norm_k = LingBotVideoRMSNorm(self.head_dim, norm_eps)
self.to_out = RowParallelLinear(hidden_size, hidden_size, bias=out_bias,
input_is_parallel=True, quant_config=quant_config)
self.attn = USPAttention(num_heads=self.local_num_heads, head_size=self.head_dim,
dropout_rate=0, softmax_scale=None, causal=False,
supported_attention_backends=supported_attention_backends,
skip_sequence_parallel=False, quant_config=quant_config)

def forward(self, x, fregs_cis, attention_mask=None, attn_mask_meta=None):
cos, sin = freqgs_cis
g, _ = self.to_qg(x)
k, = self.to_k(x)
v, = self.to_v(x)
# S5k head % RMSNorm, B reshape Hik#E
g = self.norm_qg(qg.unflatten(2, (self.local_num_heads, self.head_dim)))
k = self.norm_k(k.unflatten(2, (self.local_num_heads, self.head_dim)))
v = v.unflatten(2, (self.local_num_heads, self.head_dim))

B, S, H, D = g.shape

# 4% batch BFA—%KF5H—>K RoPE M, #R per-sample fEIFSRERH;

# FEAEFEE B attention_mask / attn_mask_meta £RiE

g = _apply_rotary_emb(qg.reshape(1, B * S, H, D), cos, sin, is_neox_style=False).reshape(B,
S, H, D)

k = _apply_rotary_emb(k.reshape(1, B * S, H, D), cos, sin, is_neox_style=False).reshape(B,
S, H, D)

out = self.attn(g, k, v, attn_mask=attention_mask, attn_mask_meta=attn_mask_meta)

out = out.flatten(2)

out, _ = self.to_out(out)

return out

python/sglang/multimodal_gen/runtime/layers/moe.py



BORE diffusion 3mfTRE] N\ MoE & : DeepSeek-V3 XA #H. group-limited top-k. £H
srt fused_experts Triton RAZ, FERABZAMMA (W13 TTR) RO,

class LingBotVideoSparseMoeBlock(nn.Module):
""DeepSeek-V3 RA& MoE 3&: 128 BBER + 1 £FEXK, £ srt 89 fused_experts, """

def __init_ (self, hidden_size, intermediate_size, num_experts, top_k, score_func,
norm_topk_prob, n_group, topk_group, routed_scaling_factor, n_shared_experts):
super().__init_ ()
self.hidden_size = hidden_size
self.num_experts = num_experts
self.top_k = top_k
self.intermediate_size = intermediate_size
self.router = LingBotVideoRouter(hidden_size, num_experts, top_k, score_func,
norm_topk_prob, n_group, topk_group,
routed_scaling_factor)
# w13_weight EEMEBEITEA [E, 21, H]; forward REEZERBIAT torch.cat((wl, w3)),
# BEBESXARANLA 768 MiB ek iKE
self.experts = LingBotVideoGroupedExperts(num_experts, hidden_size, intermediate_size)
self.shared_experts = None
if n_shared_experts is not None and n_shared_experts > 0:
self.shared_experts = LingBotVideoMLP(hidden_size, intermediate_size * n_shared_
experts)

def run_sglang_triton_experts(self, tokens, top_scores, top_indices):
# BEEEA srt B9 Triton BE MoE W%, & LLM BTH#EAR—ELT R GEMM L3
from sglang.srt.layers.moe.moe_runner import MoeRunnerConfig
from sglang.srt.layers.moe.moe_runner.triton_utils.fused_moe import fused_experts
from sglang.srt.layers.moe.topk import StandardTopKOutput

topk_output = StandardTopKOutput(
topk_weights=top_scores.float(),
topk_ids=top_indices.to(torch.int32),
router_logits=torch.empty(0, device=tokens.device),
)
# Router BEWZEIX topk 2%k, fused_experts FREFHE 3’ routed_scaling_factor;
# gate_up_interleaved=False 5 inplace=False X7 LR E KBTI~
runner_config = MoeRunnerConfig(
num_experts=self.num_experts,
num_local_experts=self.num_experts,
hidden_size=self.hidden_size,
intermediate_size_per_partition=self.intermediate_size,
top_k=self.top_k,
activation="silu",
is_gated=True,
inplace=False,
apply_router_weight_on_input=False,
routed_scaling_factor=None,
gate_up_interleaved=False,



)

return fused_experts(tokens.contiguous().bfloat16(),
self.experts.w13_weight.bfloat16(),
self.experts.w2.bfloat16(), topk_output, runner_config).type_as(tokens)

def forward(self, hidden_states):
b = hidden_states.shape[0]
tokens = hidden_states.reshape(-1, self.hidden_size)
top_indices, top_scores = self.router(tokens)
out = self._run_sglang_triton_experts(tokens, top_scores, top_indices)
out = out.reshape(b, -1, self.hidden_size)
if self.shared_experts is not None:
out = out + self.shared_experts(hidden_states)
return out

python/sglang/multimodal_gen/runtime/pipelines_core/stages/model_specifi
c_stages/lingbot_video_moe/text_encoding.py

LingBotVideoTextEncodingStage: Qwen3-VL $#&;~%85. PROMPT_TEMPLATE RI%X crop
%7, B=1 % padding, pipeline IERME %5 stage.

@torch.no_grad()
def _encode_prompt(self, prompt, device, dtype):
text_encoder = self.text_encoders[0]
if text_encoder is None or self.tokenizers[0] is None:
raise ValueError(" text_encoder™ and “processor™ are required for encode_prompt().")

inputs = self._build_prompt_inputs(prompt)
inputs = inputs.to(device)
outputs = text_encoder(**inputs, output_hidden_states=self.hidden_state_skip_layer is not
None)
# BE|$E hidden_state_skip_layer+1 BB hidden states, 5§ _EHERFXF
if self.nidden_state_skip_layer is not None:
prompt_embeds = outputs.hidden_states[-(self.hidden_state_skip_layer + 1)]
else:
prompt_embeds = outputs.last_hidden_state

prompt_mask = inputs["attention_mask"]
# HEARAISR (system #84%) 8 token HRUE XHEH, B RREEEE tokenize RIS
crop_start = self._compute_crop_start()
if crop_start > 0:
prompt_embeds = prompt_embeds|:, crop_start:]
prompt_mask = prompt_mask[:, crop_start:]

# B=1 B£#AM padding X% DT #E, BROTIRITEE
if prompt_embeds.shape[0] ==
true_len = int(prompt_mask[0].sum().item())
prompt_embeds = prompt_embeds][:, :true_len]
prompt_mask = prompt_mask[:, :true_len]



return prompt_embeds.to(dtype=dtype), prompt_mask

B0 B4
iHibE P EF I CHANGES REQUESTED J& By 22 MWk :

« MoE #ER{2MEBE: mickgian 38H "torch.cat((self.experts.w1, self.experts.w3), dim=1)
runs in every MoE block forward. At the current BF16 shape, it materializes [128,
1536, 2048] (768 MiB) per invocation", F#E3X "pack/load w13 in the fused-kernel
layout once"; [EIB#LIF "text lens.detach().cpu().tolist() synchronizes the GPU on
every denoising step", E&E £ E 5090 A K BTEIMA 110s &3] 105s, BH#dH
byte-identical,

« 3FE N5 RoPE RA4L: mickgian &3k "adapt to USPAttention and native rotary
embedding modules", E&¥%F5 complexb64 RoPE + SDPA £l
NDRotaryEmbedding + _apply_rotary_emb + USPAttention, g/k/v/out &ZRekE
ColumnParallelLinear/RowParallelLinear, A% TP k.,

. stage ¥4 mickgian EA® "we'd prefer using native split stages instead of
aggregated stage", 1EZKF monolithic BeforeDenoisingStage, BRI XX ARG
stage + HEZEARAE latent/timestep/decoding MM EX.

« ServerArgs MESEE: 1EE BN mickgian "move to adjust logic of ServerArgs" Btiit,BR
, 3 /NBEE srt fused_experts AERTEE (EAF flag) , EMIRA gpu_worker By
SrtMoeBridgeArgs mIEY BB A3 ServerArgs,

« MoE #p&2MRE: per-forward wl/w3 $HES5 CPU E#F (performance): fEEIRZEDE
w13 ITRANESEME— K, RoPE BAREMHR—RMME, B>1 ZEAEHNER
batched @A ; 5090 &£ 110s — 105s, #id byte-identicals,

« XA USPAttention 5JR4 rotary embedding (design): 1E& & A
NDRotaryEmbedding + _apply_rotary_emb + USPAttention, g/k/v/out XA
ColumnParallelLinear/RowParallelLinear, AE%: TP/SP ¥ B,

- ¥4 aggregated stage HJRAE split stages (design): /EE DA
LingBotVideoTextEncodingStage + ¥~ latent/timestep/denoising/decoding M, £
FAAEZAR ALY, PR body PHEF EH T A X

« srt ServerArgs MiESeE (design): MESHURERE] worker #3810 4L, srt knobs Rt IR
3|/A 4t ServerArgs; TEEFIAMR fused_experts IREGX 534,

« 5 b5 diffusers B9 BF16 il £ % (question): /EE ¥ = ATAHAEY BF16 K EHMIE
EFAME bug, BERRAE. prompt FEESERREFN, HHM=HXTEA,

PNSESE-AL

. R
1. E3n/THREES . runtime/layers/moe.py B # import srt N&F API (MoeRunnerConfig.
StandardTopKOutput. fused_experts) , srt fll MoE #OE# S HIFEMIR diffusion
B42; sync_srt_tp_group Xt srt & TP BIEANEBARNEIEA, # srt MEMEL

TP group MASEE, BAGRAREE (destroy RN ZE—MEIE) KESZIAT,



2. BF16 3{E£%: PR body BA#aAIAS diffusers MIBBESELEHENBESR, RAE
fused_experts vs torch._grouped_mm B R £ZF5 SDP dispatch £%, & 48

B x 40 % B, FERZEWTFEITEMZ R (W0 benchmark —EMHIIE) o BE3E R E
Ho

3. BEB5 offload ¥R fp32 REAER (router. ©F RMSNorm) &
—dit-layerwise-offload & T BIIEEREEKRAE PR FiLEH;

_run_sglang_triton_experts &l tokens.contiguous().bfloat16() <&M E #l,

4. BEBIEFAME: e_score_correction_bias 2 5%BELRSE I TERE (MRAEER) |,
_group_limited_topk # group W top-2 KFn5 n_group BRBIRERKEE T T RE
T

5. MVP 35 {X T2V base 8K, TP/SP/FSDP. refiner. prompt rewriter. B>1 ¥
prompt ¥k B %, USPAttention By varlen TTEIEERIRAE B>1 IR
attn_mask_meta IEFME, FARBmRIIRZIERMR, - PwE: AP,
robbyant/lingbot-video-moe-30b-a3b ®[3#3t sglang serve —8{EH, 32GB EFEA&
—dit-layerwise-offload ®[izfT, H100 70s BA% 40 & 241 mikpk (BT diffusers
85s) o XM A%: multimodal_gen BXRITEE srt MoE NIZBIE FEIE, BT "srt
bridge + 3432 MoE B " IR £ 41X ; registry I —EER 54 refiner (EZEH
1080p DiT) WE#FEE A MoE B, XHEPBA: 23 4 commit. 20 XfF. 1666 1TH#E, ¥
diffusion &, M RIHAT. srt MoE =NF A%, &HHF mickgian RES5RER
R (batched masked USP attention Z#F) , MEERERAANEEARRERBEANREHRT SH,
- RFEFRIE: BE/TIRE , AEZ RN , BF16 ZEESR , £ MVP 5EE , BX
MoE W4 & H

KRR EE

« PR #33923 [Diffusion] Route zimage and hunyuanvideo attention through
USPAttention: EIA diffusion SE&E A EmIRHEE USPAttention URSKESES, & PR B
LingBot ST E A EEE T USPAttention 528, £ER—WZ,

« PR #33707 Derive H3 attention admission from backend capabilities: multimodal_gen
SEENSIREEEANNE], A PR B LingBotVideoAttention tAR#:
supported_attention_backends #%#F/E3%, B TR—F & EHREIIKL,

- PR #32667 [Diffusion] Add K/V-gather sequence parallel attention: SP X & A BEAER
, A PR Future Work HE9% & SP It XIIERZE F3X3E SP TR AR KM, HAEKRENT
multimodal_gen &N E.

« PR #33849 [diffusion] gate fast VAE paths by quality: 4~ PR B pipeline ##r5 e £ H
o decoding stage 5 VAE, i%Z PR 3| AR quality 1138 VA E B24 %" LingBot #LAR
fERDAT R, PERE diffusion pipeline J&t,



