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HITHHE

« —4)3E: Qwen-Image TP £ABIE 5T E HMEERIL

- EEME: ESEE. % PR BRI EATERNRITREK: OEIE bit-exact WEFRER
R request-scoped FREI1#E (quality=lossless/high) , BRIAMRIFHERE. REHH
PERE, WRT MEAE PR BRTHIMHIE X MR PR QMR FEERR a0 X A SZHAT
, PR PHUBSEA F 5 kB Hl4A (FLUX.2 Klein, LTX-2) 2EREIEHE; OTP &,
DBRITE. FA3 RE=AMUMLEBRE fallback 580, ZNE QKT
gwen_image_added_gkv_site.py B QualityGatedFusion £ H & R A0
USPAttention.forward B2 ER RT3 0%t

TN EES BAL

PR body #AH 7 =4b4E%F vLLM-Omni B9MEgEBR D . — 2 SRR B 26110 T IBAR custom
all-reduce 523, 24 MiB # row-parallel #iH =R 2| NCCL f3E CUDA V2 AER; —2&
ASERABREIT LRI T BEE text/image Q. K. V iKE, RHEFODALI 1,212 K
CatArray launch #8 10.768 ms; =& SGLang X batch-one B&F5%1F T FA3
VarlenDynamic (159.403us/call) , mvLLMi%3% T StaticPersistent (147.402us/call)
fEBE TR AR H200 ABBA HitigiA: HIEATAE Qwen KESEEEB5I1RE, H fused
added-QKV GEMM B BF16 1AL &7 fAH bit-exact, EFEHRITH
request-scoped FiE[1IRIE A, BRIA lossless rIFS%E = GEMM,

SCEL AR

1. TP &£4kE{E# N SRT custom-all-reduce V2 AEE: &
python/sglang/multimodal_gen/runtime/distributed/group_coordinator.py B
_init_srt_custom_allreduce ¥, CUDA F&B&H dispatch_custom_allreduce 3#E3¥523,;
Laf CustomAllReduceV2 BHEAFEH) _DIFFUSION_CUSTOM_AR_MAX_SIZE = 32
MiB T/EX EFR (BRIA 16 MiB &1k 24 MiB 5KE=3R NCCL) , all_reduce RBRMAFAE
O _all_reduce_impl BRAAFFE custom_all_reduce, 3F7ERE None (Rki#) BTEIER
NCCL, ROCm/MUSA 1l3£IH CustomAllreduce,

R

« python/sglang/multimodal_gen/runtime/models/dits/qwen_image.py (3R A EITHT;
25 source; £ data-contract; &5 _split_unquantized_merged_linear,



_get_added_gkv_projections) : #AW5ZHL: KRE added-text QKV Bh& R E—
packedGEMM, #3E get added_gkv_projections 5
_split_unquantized_merged_linear &2, REI1EEE. 2 BRABENTIEA, FRAE
attn_mask ¥3&E)RF
python/sglang/multimodal_gen/runtime/layers/attention/layer.py ({32 SEFEAE; 23|
source; M core-logic) : USPAttention ¥ ERAIB S S
fused_pack_segmented_gkv ®RE12, F# A batch-one B&EFF|H# FA3 static
persistent JE 8 (cu_seglens=None) , BEPMFATA® 2-D mask BF BHEESERE A,
python/sglang/multimodal_gen/runtime/distributed/group_coordinator.py (#3k 54 3\
#1E; 285 source; FEA dependency-wiring) : ¥ 8 TP &£{AEEH AN SRT
custom-all-reduce V2 BE R HH¥ 4 workspace £ 32 MiB, ®MFiA CUDA TP>1 ¥ &
A,
python/sglang/kernels/ops/diffusion/sites/qwen_image_added_gkv_site.py (3R &7

#%; A infra; E£A infrastructure; &5 mark_gwen_image_added_gkv_site,
gwen_image_added_gkv_active, _site_reject_reason, mount_gwen_image_added_gkv) :
I request-scoped FiE [ 1#R3E 5, I fused added-QKV B mount/unmount Z#E5
reject JREA$%, £ lossless/high 1B X B %8 R .

python/sglang/multimodal_gen/runtime/layers/linear.py ({3t &ME; %7 source; %

A core-logic; &5 apply_unquantized_linear) : #&EX apply_unquantized_linear A3t
¥, Mt lossless &% GEMM £ H, #HI1EXER,
python/sglang/multimodal_gen/configs/models/dits/qwenimage.py (#ik BRI E; 3£
% source; ER data-contract) : FEAREMEBRET, ¥ add_g/k/v_proj &3 3|
to_added_gkv B§=E% shard; [EBTA ModelOpt E0EE SR ETFH
quant_param_names_mapping LA %1% F 35/ T I RS BT,
test/registered/kernels/ops/diffusion/test_model_fast_paths.py ({E3k PR3k BRIZMR; £
3 test; EA test-coverage; &5 _PackedAddedQKYV, init, forward,
test_gwen_added_gkv_lossless_uses_three_reference_gemms) : #3% lossless =K%
% GEMM 5§ high ¥ GEMM BIESMIEMHR, RIEFREIIFIENXS packed T4,

- test/registered/kernels/benchmark/diffusion/bench_varlen_segmented_pack.py (#£ik
FTREE; K5 test; KA test-coverage; &5 _materialized_pack,
_segmented_pack, benchmark) : #¥E2E&ITHE vs MLPHHERN benchmark, £t 47.7
us -> 21.1 us NIKSHRNEEHER S,

« python/sglang/kernels/ops/diffusion/layout/varlen_pack_pad_triton.py (#£3& $T®R A

; K5 infra; 22 infrastructure; &5 _fused_pack_segmented_gkv_kernel,
fused_pack_segmented_gkv) : #3& fused_pack_segmented_gkv Triton W%, X#IFCAK
MES BB ERIEEEITE,

« python/sglang/multimodal_gen/test/unit/test_diffusion_bcg_tp_graph_capture.py (#k
BlIEHMIR; EP test; LA test-coverage; FE test_cuda_custom_allreduce_uses_v
2 _dispatch_and_diffusion_workspace, test non_cuda_custom_allreduce_preserves_de
fault_workspace, test_all_reduce_uses_public_custom_allreduce_api) : B&
custom-all-reduce V2 AE. 32 MiB workspace. 3E CUDA EIR5 AT API SARBITA,



. test/registered/kernels/ops/diffusion/test_layout.py ({3 F MR K5 test; %A
test-coverage; 5 test varlen_segmented_pack_matches_materialized_joint,
test_fa_dense_scheduler_matches_single_sequence_varlen) : BiEQERITH S MLBHE
4. FA3 dense BE S varlen &£ —3K,

« python/sglang/multimodal_gen/runtime/pipelines_core/stages/denoising.py (#ik X
%% X3 source; ER core-logic) : HIEREIIIRE mount/unmount, &
quality=high &£2%&. ¥#[E lossless BFHE T — batch # R £,

« python/sglang/multimodal_gen/runtime/loader/transformer_load_utils.py (£ X Ehn
#; 25| source; E& core-logic) : £ NVFP4 EIRBLET &I ERE A PR B
quant_param_names_mapping, F#3&% main 49X 8 transformer override E1LA&,

. test/registered/kernels/ops/diffusion/test_sites.py (#3k [J#IMIR; 25| test; LR
test-coverage; 5 test_qwen_image_added_gkv_site_is_request_scoped) : I&IE
added-QKV [1#22Z request-scoped (mount/unmount £ HE)

« docs/cookbook/diffusion/Qwen-Image/Qwen-Image.mdx ({E3k & A XAY; %5 other;

KA core-logic) : iBFEX H200 BIEE A S quality X, £ EHF%IF lossless/highs

docs/docs/sglang-diffusion/performance-optimization.mdx (#&3k PaEXAY; 25 other

. KA core-logic) : [ diffusion MEEMAL RS, HBAFTIEH fused added-QKV 545B

EARN

python/sglang/kernels/ops/diffusion/__init__.py (13 W&FH; 25| infra; &

infrastructure) : S HITEH fused_pack _segmented_gkv 5§ added-QKV [J#4#0,

python/sglang/kernels/ops/diffusion/README.md (&3t RAZXAY; 258 docs; LR

documentation) : P XH4[RE 8 NAZIEA
python/sglang/multimodal_gen/.claude/skills/sglang-diffusion-performance/SKILL.md (

IR BREXAY; 23| docs; A documentation) : EHT diffusion MEREMRAL skill SXALIL

ICELHT B PR AL AR R

sk a

XS _split_unquantized_merged_linear, _get_added_gkv_projections,

apply_unquantized_linear, fused_pack_segmented_gkv,
_fused_pack_segmented_gkv_kernel, mark_gwen_image_added_gkv_site,
gwen_image_added_gkv_active, mount_gwen_image_added_gkv,
unmount_gwen_image_added_gkv, _site_reject_reason, _init_srt_custom_allreduce,
USPAttention.forward

KR F B]

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

BoLSZHL: REAL added-text QKV Bh& N E— packed GEMM, #73
_get_added_gkv_projections & _split_unquantized_merged_linear X2, REI1ITHE.
KERBENTEA, FHRE attn_mask ¥3EF

# python/sglang/multimodal_gen/runtime/models/dits/qwen_image.py

# AT E: KREM added-text QKV R E R packed FIER T,
# EMRIFEIEK quality REE =ZFESE GEMMEZ & fused GEMM’,



def _split_unquantized_merged_linear(
linear: MergedColumnParallelLinear, x: torch.Tensor
) -> tupleftorch.Tensor, torch.Tensor, torch.Tensor]:
"I packed REZ output_partition_sizes HIEI=E, REBMEEXRMERE,

XHEMEIRER: packed B GEMM SKE BF16 [ FALEF,
SEBRERERB= MR AR R bit-exact,
sizes = linear.output_partition_sizes
if len(sizes) = 3:
raise ValueError(f'Expected three packed projection shards, got {sizes}")
weights = linear.weight.split(sizes, dim=0)
biases = (
linear.bias.split(sizes, dim=0)
if linear.bias is not None
else (None, None, None)
)
return tuple(
apply_unquantized_linear(x, weight, bias)
for weight, bias in zip(weights, biases)

def get_added_gkv_projections(
self, encoder_hidden_states: torch.Tensor
) -> tuplef[torch.Tensor, torch.Tensor, torch.Tensor]:
# KRB packed B LEIERIE high BY, E)IEE=F GEMM
if self.use_fused_added_gkv:
if (
self._unquantized_added_gkv_is_packed
and not gwen_image_added_gkv_active(self)

return _split_unquantized_merged_linear(
self.to_added_gkv, encoder_hidden_states
)
# quality=high: —>X fused GEMM 514 441 =17
added_gkv, _ = self.to_added_gkv(encoder_hidden_states)
return tuple(t.contiguous() for t in added_gkv.chunk(3, dim=-1))

encoder_query, _ = self.add_qg_proj(encoder_hidden_states)
encoder_key, _ = self.add_k_proj(encoder_hidden_states)
encoder_value, _ = self.add_v_proj(encoder_hidden_states)

return encoder_query, encoder_key, encoder_value

python/sglang/multimodal_gen/runtime/layers/attention/layer.py

USPAttention FENEBEIZE S35 fused_pack_segmented_gkv ®RE&42, 3K batch-one &
S 75| FA3 static persistent AE 2 (cu_seglens=None) , BEEFWRAAR 2-D
mask ¥ BAERERE A,



# python/sglang/multimodal_gen/runtime/layers/attention/layer.py
# ZERS: XANBARBAMNGE, fmELBREEITEHARIT;
# batch==1 BtH FA3 8 static persistent JFHEEA varlen dynamic,

if indices.shape[0] > O:
all_valid = indices.shape[0] == bs * seq
if segmented_prefix:
# XK (prefix) 5E# (main) 2BITE, BR=1 cat 5B gather
g_unpad, k_unpad, v_unpad = fused_pack_segmented_gkv(
q_prefix, k_prefix, v_prefix, g, k, v, indices,
)
else:
if all_valid:
g_unpad, k_unpad, v_unpad = g, k, v
else:
g_unpad, k_unpad, v_unpad = fused_pack_gkv(q, k, v, indices)

if bs == 1 or all_valid:
# B/ packed FF%|BiME BCG bucket A padding 2 &KER;
# B2 cu_seqlens it FA3 EERH static persistent HE
dense_seq = indices.shape[0] if bs == 1 else seq
out_dense = flash_attn_varlen_func(
g=g_unpad.reshape(bs, dense_seq, *q_unpad.shape[-2:]),
k=k_unpad.reshape(bs, dense_seq, *k_unpad.shape[-2:]),
v=v_unpad.reshape(bs, dense_seq, *v_unpad.shapel-2:]),
cu_seqglens_qg=None,
cu_seqglens_k=None,
max_seglen_g=dense_seq,
max_seglen_k=dense_seq,
softmax_scale=self.softmax_scale,
causal=False,
ver=_fa_backend.fa_ver,
)
if all_valid:
return out_dense
# EEZILANTH mask TEE padded fH

return fused_scatter_to_padded(out_dense.flatten(0, 1), inv_indices, bs, seq)

python/sglang/kernels/ops/diffusion/sites/qwen_image_added_qgkv_site.py

738 request-scoped FRiE|1#R3E 5, I fused added-QKV B9 mount/unmount Z1E5
reject RAF%E, & lossless/high i& X 895* 8 A0 R,

# python/sglang/kernels/ops/diffusion/sites/qwen_image_added_gkv_site.py
# A=A BF16 XAREE pack BR— GEMM RERFALEF,

# AR Z bit-exact, BRI lossless FAZ IR H GEMM;

# quality=high 7 mount ¥ GEMM E&4Z,

_FUSION = QualityGatedFusion(
name="Qwen-Image fused added-QKV",



marker_attr="_sgl_gwen_image_added_gkv_site",
enabled_attr="_sgl_gwen_image_added_gkv_enabled",

def mark_gwen_image_added_gkv_site(module: nn.Module) -> None:
# FRICEREM Qwen-Image SEEAIE A, MHEA unmounted
_FUSION.mark(module)

def gwen_image_added_gkv_active(module: nn.Module) -> bool:
# REYRIAERREEHFRT packed added-QKV GEMM
return _FUSION.is_enabled(module)

def _site_reject_reason(site: nn.Module) -> str | None:

# REREN + =8 packed 893t & E AT

linear = getattr(site, "to_added_gkv", None)

if linear is None:
return "missing to_added_qgkv"

if getattr(linear, "quant_config", None) is not None:
return "quantized packed projection”

if len(getattr(linear, "output_partition_sizes", ())) != 3:
return "packed projection does not contain three shards"

return None

def mount_gwen_image_added_gkv(root: nn.Module) -> bool:
return _FUSION.mount(root, reject_reason=_site_reject_reason, logger=logger)

def unmount_gwen_image_added_gkv(root: nn.Module) -> None:
_FUSION.unmount(root)

SN
iZ PR 8y review IPE AR, WX H 4 £ A1EE BBuf BRASUHA

1. ci-data —ZM GT pin &1T: 1ed919b73d & H100 —EKM$HIE pin 3|
ci-data-diffusion &R 883cf11, HBE 88b17d4 KK ZREHH
auto-residency 5Z% (#35335 / #36703) %, Sana BMERE & post-warmup H4F
REZMTHIEFHERE, 5 Qwen-Image BT TR, ELELKRRET
SanaWMPipelineConfig.supports_auto_residency = False FEILR pin.

2. JREIJIRIR#: ebbbedebfd ¥ fused added-QKV GEMM # 3| request-scoped
quality=high, ZRIA lossless A =& %% GEMM, GB300 _Et lossless/high/unmount #42
MR (23 DMRESEAMIR. 14 DNEA /Qwen FFMIR) S

3. PR Cl EFIER,



« ci-data —EME GT pin #8175 Sana i pin HE (testing): BAFR: 28 Qwen
fused-QKV GT, EIR Sana MiF| pre-88b17d4, ELEEZBRE
supports_auto_residency=False #& B ER pin,

- fused added-QKV & quality I1#8/54L (design): BAER: PR body *e9tERE /SSIM $kF
WIRBAREA high BRZRLER,

« Cl £ ER (other): BAIE: Cl EfER (PR &% merged)

R 5 B

- QF&:

1. EFAMEXEE (BF16 VAAXRFZM) : _split_unquantized_merged_linear 5 fused
GEMM # chunk(3, dim=-1) 134 %A E, 3E bit-exact, BRERIA lossless (rFSEE
X, {B quality=high TH#itH 5 BLAFEREER, TE SSIM/ —BMEMRFFLTF (
B8 test_gwen_added_gkv_lossless_uses_three_reference_gemms) .

2. TP £(KEBERMK: group_coordinator.all_reduce MfAE _all_reduce_impl BAANFF
custom_all_reduce, X V2 SZ#3RE None BTEER NCCL; ZEXEANSZIMRE None By
BHLS B IRE R /A, TR R BCG #3REE(2. 32 MiB T/ X SR AR
A ERAARM,

3. DERITEB SP BR&l: g_prefix 22 E R raise NotImplementedError (RXFF
SP/Ulysses) , gwen_image.py F1X3E sp_text_sharded £iZ#&12; HXXKREH SP,
TRELNAE all-to-all, TUFEHEREIRE| join_seqs BB X WEERIE,

4. FA3 static persistent BE: bs == 1 B3#3E cu_seqglens=None #EFF#SRE R, X
indices.shape[0] == 0 (& False mask) AEMRIF, 1B BCG #HIKT shape TAL T REfik
R EH K.

5. ci-data GT pin #&#&t: H100 —ERMEEIBERFIME sgl-project/ci-data-diffusion ©E$E
X, Sana & pin E4KHA pin EEFEE PR BT RN,

< B FrASEESE A sglang/multimodal_gen 5 sglang/kernels B3 8RR R ATER 42

1. /EfT native CUDA ¥ 88 R TP>1 ZTEERS LT H8Y custom-all-reduce RAE 25 Fa
32 MiB workspace (FLUX. Qwen-Image %&7%|. Z-Image. Ideogram. Cosmos3.
MiniMax-H3 &) ;

2. % 2-D mask 5 varlen TTHIEHN FA FREAZZTHEITEE static persistent #E

(ERNIE-Image. Krea-2. ldeogram 4. LingBot. Z-Image. Qwen-Image Fik) ;

3. RA quality=high B9k E1b Qwen-Image Z2H1E S{EH fused added-QKV GEMM,
Qwen FEEARFHRLETIMRE: 1X T2 BCG R FHEZAE (Qwen-Image-2512 +8.58%)
, Edit/Layered/FireRed BFE&12H +0.5% AH M, MEPAMmE, 53IAT
request-scoped REIJIRNE _AMERE & (WEIEAMTEER QualityGatedFusion)
, FEBEE ABBA #Hit + AR MINEA AW, BERELMERE PR EE, - X
AR ZORRAREE |, 3F bit-exact RMUEREIHEFY , TP BEIERXY FPME
5, DBRABE R SP B2, ci-data FMEF pin 1R#

KRR EE



« PR #37129 [Diffusion] Fuse Qwen-Image residual norm and NVFP4 quantization: & /&
Qwen-Image diffusion MEEMRALE, 1&BKE—X 4 qwen_image.py 5
modelopt_quant.py, 4~ PR &3 & E1&IF NVFP4 B2 AR %Z fused added-QKV &M,

PR #37123 [Diffusion] Fuse Qwen-Image FP8 QKV projection and Blackwell epilogue:
A Qwen-Image QKV #Z¥@&FH (FP8 QKV) , A PR # unquantized added-QKV
Be 52 E4N, HE gwen_image.py 5§ modelopt_quant.py Ba1 ETF X,

PR #37141 [Diffusion] Fuse FLUX.2 token concatenation and NVFP4 quantization: [&
& diffusion 3T8& / $tEE MM, B A test_model fast_paths.py 5 test_layout.py &
R BE A2 AR A

PR #35177 feat(unified-memory): three sub-pools for mamba + hybrid-SWA models:
5K PR THEEEXEL, ERJE multimodal_gen/mem_cache KIMAEEM L, BEF|IA
M RAS KRN REE, TEACERAKRESE,

PR #37293 [Cookbook] Add DeepSeek-V4-Flash-Vision-Exp to the DeepSeek-V4 page:
B A X4 /cookbook SARAVE A EHr, WA SEEFFEY A diffusion 5§ L HESE K X%,



