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PHATHRE

« —A]iE: F3E LingBot World 2B 8RB E 5 WebUI X 3#F
- EME: b PR BTERBENESH, EMRITHESEIR: FiE
CausalSelfAttentionKVCache By £ fn CausalDMDDenoisingStage 8938 AL, XF-F
25 diffusion S(EZETHIRIF A E, ZEIXE &AM causal_denoising.py.

causal_attention_cache.py o lingbot_world.py, 7 f&EZEMIRE K RAKLKZIT, T
X EFRRAIEHIEWN A, W PR TEHIERW, EXRTEALEARMEM,

THRES B

WAEXEE Issue #19159 (528 diffusion) #o #26756 (SZBTASESERERE) , &

PR By BfrE X IFMAERBARMME R, XEFRKEFE: AR DIT X#F. R3h KV &HF. KV E
TE. sink, TEER, SZEHKIEETH (RRMARE) . ZHEE (XG5, &HE. R
DEHE) URREELFAIE, b PR BXBERMIEEN, BET LingBot World R,

SCEL AR

1. LIHETRRESRSEIE: & python/sglang/multimodal_gen/runtime/entrypoints/op
enai/realtime/ T #3¥¢ realtime_video_api.py, & X WebSocket B&H /v1/realtime_video
, W& generate_loop. _send_output_and_log. _listen_events &R F iz, FEET
BaseRealtimeState J&k4AEF3E (#1 RealtimelnputValidationState. RealtimeTextState.
RealtimeVAEState) 52ILEE Chunk BISIERE R

2. AR DMD £mEfi/KE&k: 7 python/sglang/multimodal_gen/runtime/pipelines_core/stag
es/ F#¥E causal_denoising.py (KIBM&ER, #7138 945 17) , #=fH
CausalDMDDenoisingStage #3£, EERE KV EHFXR. FHoH. Cache %, &
BTk LingBotWorIdCausaIDMDDenoisingStage (lingbot_world_causal_denoising.py)
S2ELT LingBot World 458 89 36 SREMABHE. KV EHEKNMTE. FoaR FXET0EE.

3. ARFEANE KV BB #3E python/sglang/multimodal_gen/runtime/layers/kvcache/
causal_attention_cache.py, & X CausalSelfAttentionKVCache #n
CrossAttentionKVCache, XFFRHE DO, B RIS, grow-to-fit 2B, AEFEMM
EREEERESR. RFHEERZE X lingbot_world.py (1360 17) , &&
LingBotWorldCamConditioner, LingBotWorldCausalSelfAttention,
LingBotWorldTransformerBlock S8 &3k, FIARFS|a kA (_compute_sequence_splits,
_sequence_shard_tensor) X#FHoMmNIMHIE,



4. T VAE 53CKRERAD: #F3E realtime_vae.py, &2 RealtimelmageVAEEncodingStage
(ERAEHREMETE) . CausalVaeDecodingStage (Zi3F WAN MR RIZFAER) . ¥
¥ realtime_text_encoding.py, &3 RealtimeTextEncodingStage &G X A% EHH,
WHREBEITE, $ realtime_input_validation.py, ZHEWIEE & B EAREILEE K E,

5. £ME45EER: ¥ runtime/realtime/condition_events.py, ZEX
ConditionEventQueue. ControlSignal &, BELMRESIKAEMIAG], I
realtime_output_adapter.py, SZImia#t. kITE. B8 /JPEG 1E3%, FEBTARINSZET
WebUI (apps/realtime_webui/) 1EA&ERED,

6. MREEE: IWRELTMRAAERMR (ED 16 NURAXH) , BEREFE VAE, LR
S, WEHSE %R, & python/sglang/multimodal_gen/configs/pipeline_configs/lingbo
t world.py 370 LingBot World ¥@MKAEE, SEAIRSERE. sMERIES,

KB
- python/sglang/multimodal_gen/runtime/models/dits/lingbot_world.py ({3 R E X ;

5| source; FEA data-contract; &F5 _compute_sequence_splits,
_sequence_shard_tensor, _sequence_all_gather_varlen, LingBotWorldCamConditioner)
: FTIGHY LingBot World R ZEX, G&ERBEEFEA. ANEHEEAN. FIHHEZOE
R, BEANLZRMKEHITEZ S,
python/sglang/multimodal_gen/runtime/entrypoints/openai/realtime/realtime_video_api.
py (B3R sZtiEDO; K5 source; ER entrypoint; fF5 _transport_ms,
_wait_for_active_session_slot, _log_realtime_chunk_timing,
_send_realtime_chunk_stats) : SZERFSRA R EAND, FX WebSocket B, &£1EE
., Bt EE. MARETE,
python/sglang/multimodal_gen/runtime/pipelines_core/stages/model_specific_stages/li
ngbot_world/lingbot_world_causal_denoising.py (3R EueiKe; 25| source; LR
data-contract; &% LingBotWorldCausalDMDDenoisingStage,

_get_causal_kv_cache_size, _causal_sequence_shard_enabled,
_num_causal_cache_attention_heads) : LingBot World BE % DMD EHEM B, 4&E
KHEHT KV ZEKRN FIDR. FRALBEXRESIK,
python/sglang/multimodal_gen/runtime/pipelines_core/stages/realtime_vae.py (¥R
VAE #8585 ; 265 source; E A& dependency-wiring; &5 RealtimeVAEState, init,
dispose, RealtimeVAEDecodeState) : S2EL T 528F VAE %mEd / fRRL ARG E R AMEA RS
7, BREMGBTES AUEAKRE,

« python/sglang/multimodal_gen/runtime/pipelines_core/stages/causal_denoising.py (&
R EREGEREE,; £5 source; EA dependency-wiring; &
CausalDMDForwardContext, CausalDMDCachePolicy,
CausalDMDRealtimeCacheContext, forward) : E®E DMD E#efyE3, K PR MFHIHT
TEKREM (+945/-276) , RBRTBRZGFERYS. FIoRED. ARASEEES, #A
AR E A,

» python/sglang/multimodal_gen/runtime/entrypoints/openai/realtime/realtime_output_ad
apter.py (HEk #H3EE; 25| source; £ core-logic; &
RealtimeFrameBatchHeader, RealtimeFrameBatchMessage,



RealtimeFrameSendStats, empty _frame_send_stats) : SZBthidaHiERCEE, fTOEER
HHBITEAMHOR, H3EEHLARITER, IFEMHAREE,

XS _compute_sequence_splits, _sequence_shard_tensor,
_sequence_all_gather_varlen, LingBotWorldCamConditioner.forward,
LingBotWorldCausalSelfAttention.forward, CausalVaeDecodingStage.decode_causal,
CausalVaeDecodingStage. decode_wan_with_persistent_cache,
RealtimeTextEncodingStage. restore_cached_outputs,
RealtimelnputValidationStage._can_reuse_cached_image, ConditionEventQueue.init,
CausalDMDDenoisingStage.forward

KR BR

python/sglang/multimodal_gen/runtime/entrypoints/openai/realtime/realtime
_video_api.py

SERAAAE B9 EAND, FX WebSocket BEH. SIEEE. RAEITHE., MAXBERE

import asyncio

import time

import msgspec.msgpack

from fastapi import APIRouter, WebSocket

ZMMERBRAELR, RILER
de1c _transport_ms(value. float) -> int:
return max(0, int(value + 0.5))

# FRERKVEEER, REF 150
async def _wait_for_active_session_slot(
timeout_s: float = 15.0,
interval_s: float = 0.1,
) -> bool:
deadline = time.monotonic() + timeout_s
while _ACTIVE_SESSION_IDS and time.monotonic() < deadline:
await asyncio.sleep(interval_s)
return not _ACTIVE_SESSION_IDS

# LXK EN Chunk HFARFRIHE

def _log_realtime_chunk_timing(
session: GenerateSession,
chunk: RealtimeChunkContext,
batch: "Req",
request_prepare_ms: float,
scheduler_forward_ms: float,
chunk_total_ms: float,
send_stats: RealtimeFrameSendStats,

) -> None:
logger.info(



"realtime chunk timing: session_id=%s ... chunk_total=%.2fms ...",
session.id, chunk.request_id, batch.block_idx,

getattr(batch, "realtime_event_id", None),
sorted(batch.condition_inputs or []),

request_prepare_ms, scheduler_forward_ms,
send_stats["header_pack_ms"], send_stats["header_write_ms"],

send_stats["raw_payload_build_ms"], send_stats["raw_write_ms"],

send_stats["ws_write_ms"], chunk_total_ms,

num_batches"], send_stats['num_frames"],

send_stats["frame_shape"], send_stats["raw_bytes"],

[
(
send_stats|
(
send_stats["ws_payload_bytes"], send_stats["content_type"],

)

python/sglang/multimodal_gen/runtime/pipelines_core/stages/model_specifi
c_stages/lingbot_world/lingbot_world_causal_denoising.py

LingBot World B9E % DMD £"EMER, SHARELXHEHT KV BHEKRN FAHLSA. FEA
KERF XS,

class LingBotWorldCausalDMDDenoisingStage(CausalDMDDenoisingStage):
LingBot-World E% DMD & E
A [noise(16ch), condition(20ch)] $fER 36 BHEIKE
# I ERERE KV 5K/ local_attn_size SIBENE T ik

def get_causal_kv_cache_size(self, *, sequence_shard_enabled: bool = False) -> int:

l

if self.local_attn_size !=-1:
return self.local_attn_size * self.num_token_per_frame
return self.sliding_window_num_frames * self.num_token_per_frame

# A ETRAFRNSH (Ulysses > 1 B batch FRIBAF)
def causal_sequence_shard_enabled(self, batch: Req) -> bool:
return bool(
getattr(batch, "enable_sequence_shard", False)
and get_ulysses_parallel_world_size() > 1

# YFHo R BRE, EEAKLIBARE Ulysses R A/NER
def _num_causal_cache_attention_heads(self, *, sequence_shard_enabled: bool) -> int:
if not sequence_shard_enabled:
return self.transformer.num_attention_heads
ulysses_world_size = get_ulysses_parallel_world_size()
if get_ring_parallel_world_size() > 1:
raise NotImplementedError("ring_degree > 1 R X"
if ulysses_world_size <= 1:
raise ValueError("E& ulysses_degree > 1")
if self.transformer.num_attention_heads % ulysses_world_size != 0:
raise ValueError("JE&E /1L kA MBEME ulysses_degree ")
return self.transformer.num_attention_heads // ulysses_world_size



# A : K& image_latent, latents, timesteps, scheduler, prompt_embeds
def verify_input(self, batch: Req, server_args: ServerArgs) -> VerificationResult:
result = VerificationResult()

result.add_check("image_latent", batch.image_latent, [V.is_tensor, V.with_dims(5)])
result.add_check("latents", batch.latents, [V.is_tensor, V.with_dims(5)])
result.add_check("timesteps", batch.timesteps, [V.is_tensor, V.with_dims(1)])
result.add_check("scheduler", batch.scheduler, V.not_none)

(

result.add_check("prompt_embeds", batch.prompt_embeds, V.list_not_empty)
return result
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o

1. MRENFG: SZBEARKES R L RE#HREE (WebSocket, IPC) FEH KV ZHFIRE
, THRERAAGETHALRBHNRAFTEA. 5552 CausalVaeDecodingStage._d
ecode_wan_with_persistent_cache ZXWifRL & 1T E .

2. FRMRNR: IR E X lingbot_world.py &Ei4E EARAR aiter. fastvideo &%
ZHE, ERBA—RTRESEER MFH LK, BLER (40 enable_sequence_shard)
R EHAREHIRTRE D,

3. REMNFE: LRKIELIF RETERS (RealtimelnputValidationState.,
RealtimeTextState. RealtimeVAEState) , #& dispose FfE& A EIE ] AL S A 72t
JBo WebSocket MiFF EEZ B M A BMNE (0 _wait_for_active_session_slot " &E3L%)

4. ZEMERF: WebUI #1 WebSocket APL RAME RIIE, £~ HMEBEFRIEANEER. -
MM APRM: FESRAUSRA K RES], B P RN WebSocket API
/v1/realtime_video BN E WebUI (RIRALZER ISR E Ko & EIRZ X HF LingBot
World R EERS, RAATH: BT HERFNETE (IBHTE VAE.
Transformer %) fosnfTRANAELER (BE KV £745. VAE £%) ., XA diffusion
IR RAR TR, EAFREA iRk fpE T, HRRE: & EEFIERHNR
RE., BEH XK (cookbook BHriE LingBot World 34 . #BHEF XF, XTE4L
SZEY diffusion A (%0 Cosmos3) BISEAK, AN PR BT A& ARIEE (
CausalDMDDenoisingStage. BaseRealtimeState) o

o REARID: FERBOEE | B/ review it , REREES , TAE~NIE
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« PR #26959 [diffusion] add WebUI: 574 PR [EJ& diffusion SZEfThRELk, H£ZF WebUI A
PEAnSZIE ORIt YA] PR #—5 ¥ BT WebUI 5 LingBot BT Ko

« PR #26973 [diffusion] reduce Cosmos3 denoise overhead: Cosmos3 EM=efifb54& PR
ByEE DMD ZEMERAEMKER KV Z2FEK, REEEZGFTERR L TRIEES.



