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PATHRE

« —A)3E: Qwen-Image FP8 QKV @h&, #RF|3RIRREL 21%

c EEME: EERR. BROEAE: 1) "ARE. HREBNETR, BREESI " 603K
BRAZ, ULEAMEREMRAL S S R E R EANEMY; 2) CUTLASS per-output-channel
scale fEARIBSHEREESRENAE, thE— requantize EL; 3)
try_fused_gwen_gkv_epilogue BI5F T + BEERERZIT, 1LFTA unsupported ZEATHE
T, = kernel BEEHIFRMESES; 4) ZTFEN strided view EFFEREL JIT kernel, #RT
6 >R contiguous ¥, EWXTE test gwen_gkv_epilogue.py B bit-exact MR IBAR NI
A,

TN EES BAL

PR body AR S HshiL: ¥ BERESANERDS BZLEIKT RN kernel B, Qwen-Image By
ModelOpt FEARYESTEREERNER (LT, FP8 BEZIESY 6 NMER GEMM
fo 6 REYEBILRAEHA 2 A packed GEMM fo 2 JREIIRA, MEHEE
epilogue BIEH TR, BH 6 )X contiguous FEN, PRIFEBFT —NPXRBEAR: F—/ FP8 R
RIILFrA checkpoint shard EEMB|E K scale, RE BWREFREIIE LK (SSIM
0.883575. LPIPS 0.075531) , HEMEAL A EA0EN CUTLASS per-output-channel
scale fREEA shard 8R4 FP8 RE S scale, MZE|5 main BEEK K,

LI RE

1. ZEEADO: gwen_image.py ¥ MODEL_OPT_FP8 QKV_PARAM_NAMES MAPPING
ENEET%R, 8 transformer blocks.N.attn.to_g/to_k/to v &
add_q_proj/add_k_proj/add_v_proj B weight/bias/weight_scale/input_scale BEt3|
to_gkv / to_added_gkv (3 merge index 552K %K) ;
get_param_names_mapping_for_quant_config() XX modelopt_fp8 ZhniZzmest, B%3|
25|12k param_names_mapping, Hafk eager 5§ NVFP4 checkpoint AN BIZRE 554,
F3E R L use_fused gkv_epilogue (modelopt_fp4/fp8 ¥4 True) , 3
use_fused_gkv ¥'JBZE modelopt_fp8, f£ FP8 Wt N\ MergedColumnParallellLinear,

2. REKRELLIHE: modelopt_quant.py B process_weights_after_loading #73¢
complete_shard_scales 2%——CUTLASS ¥A. % shard BFfE weight scale % (
AT fp8 min) B, fRE checkpoint JR#& FP8 A&, H convert to channelwise &
per-shard scale BF A per-channel; &NE:R requantize_with_max_scale,



_get_quant_method FEIZF BB _is_packed_layer_excluded &#t is_layer skipped, &g
¥ fused B4 shard WHEREHMY ValueError, FFiERE— packed layer WAEE R —K,

3. ¥ JIT epilogue: ¥ qwen gkv_epilogue jit.py 5 CUDA WX
gwen_gkv_epilogue.cuh, try fused _gwen_gkv_epilogue ZrE—ADO: %£IELH
torch.compiler.is_compiling() =, BZEIMRIE QKV A (BF16. batch=1,
head_dim=128. data_ptr 32 F¥H 5%, head stride 128. IR Q/K/NV HmEH—3%) .
RMSNorm weight., FP32 RoPE cache 1T7%#k; @R 24 ik JIT module Ba1—X
kernel, W& Q/K/V =# work kind # grid-stride /&%, Q/K & warp V34 RMS +
RoPE, V EE# I, & [text, image] IFE A joint &, diffusion/__init__.py EMt
A EE _CUDA_SMI100_PLUS BEHE R,

4. BIMEIEL: common.py B get_gkv_projections ¥4 make_contiguous X$BFES%k, B
A True 1&3¥F FLUX ERRIVIK; Qwen T use _fused_gkv_epilogue BHfE False, 1£%¥
packed GEMM % B9 EFE N strided view, gwen_image.py forward {X &
use_fused_gkv_epilogue && gk_norm && X cache H##&E && IE SP sharded && TR IR
padding REIRREE; KKK QKV # contiguous /& £/R QKNorm/RoPE AERKIZ, 4T
A5 main 22—,

5. MRS IIEECE: FE test gwen _gkv_epilogue.py, BE contiguous 5 packed-stride
AR AR bit-exact BB, compiling 4. head_dim=64 3544 ;
test_transformer_quant.py 3% CUTLASS shard scale R E. %% scale #
requantize E3R. packed B shard ¥§E—KM. FP8 &gt 53E FP8 ~&FFmugt
: test_modelopt fp8_layerwise_offload_load.py &%t CUTLASS X #F5E MWL
12, MB|3RIIE FP8/NVFP4 ¥ E K —3K (SSIM 1.0. PSNR infinity. LPIPS 0) ,

R

« python/sglang/multimodal_gen/runtime/models/dits/qwen_image.py (#3k =R ATHE; £
%l source; EH data-contract; &5 _modelopt_quant_name,
_MODEL_OPT_FP8_QKV_PARAM_NAMES_MAPPING,
get_param_names_mapping_for_quant_config, use_fused_gkv_epilogue) : PR E&&3%

. B FP8 £ QKV 3 mst&. use fused_gkv_epilogue / use_fused_gkv #r&.
forward FEEE epilogue ARAEEERZFLE, UKIZRENEE VI LZH KRS HE wET,

« python/sglang/kernels/ops/diffusion/rope/qwen_gkv_epilogue_jit.py (1R Eh&RN#Z; £
A infra; Z£A& infrastructure; &5 gwen_gkv_epilogue_module, _gkv_tensor,
try_fused_gwen_gkv_epilogue) : 3% JIT epilogue ByME— A0, AELIFIEML (R
FERN. SM100+. AEMFF. dtype RE) 5 kernel Bah, ZEERIFITHXE,

« python/sglang/multimodal_gen/runtime/layers/quantization/modelopt_quant.py (#3k
E1E; 28| source; M data-contract; &5 _is_packed_layer_excluded,
process_weights_after_loading, complete_shard_scales) : 523, FP8 packed X & g &t
R ERES X ¥ shard scale & CUTLASS channelwise %8, &N E:R
requantize; F ¥ is_packed_layer_excluded Fiit fused B shard ¥EAR—3K,

- test/registered/kernels/ops/diffusion/test_qwen_gkv_epilogue.py ({3 AAZIMS,; K5
test; KM test-coverage; 5 _seed_cuda, test_gwen_gkv_epilogue_is_bit_exact,
test_gwen_gkv_epilogue_rejects_compile, test_gwen_gkv_epilogue_rejects_unsupporte



+
NN

d_head_dim) : ¥3EREE epilogue B bit-exact MR, & E contiguous 5 packed-stride
FAMMAR R, HIRIERFERNSE L XFF head_dim REYFEELITA,
python/sglang/multimodal_gen/test/unit/test_transformer_quant.py (£ E1LMR; 3£
7 test; A test-coverage; &5 test_modelopt fp8 packed_cutlass_preserves_chec
kpoint_shard_scales, test_modelopt fp&8_packed_cutlass_requantizes_incomplete_sha
rd_scales, test_modelopt_packed_layer_requires_consistent_shard_precision,
test_gwen_modelopt_fp8_gkv_checkpoint_tensors_are_merged) : B Z ¥t FPS
packed CUTLASS XEAIERZ): shard scale fRE. A% scale ERRE &, fused B
shard FE—EKMERE, WUKE Qwen FP8 3k &FHBst,
python/sglang/multimodal_gen/runtime/models/dits/common.py ({£3k IZ®B1F; K5
source; M data-contract; 5 get_gkv_projections) : get_gkv_projections #3t
make_contiguous FF%, 1#£ FP8 packed GEMM M E# N strided view BEEIEEAR S
epilogue, REBMER FLUX SEBREBRINTARE,
python/sglang/multimodal_gen/test/unit/test_modelopt_fp8_layerwise_offload_load.py
(B3R MM ; K5 test; XA test-coverage) : %tk CUTLASS X #HF5EH ML
B2, IIE layerwise offload T FP8 packed IREEAE (RE vs EE10) 5 CPU %&
24,
python/sglang/kernels/jit/csrc/diffusion/qwen_gkv_epilogue.cuh (3 CUDA W#%; 2
B other; KA core-logic; 5 gwen_gkv_epilogue_kernel,
QwenQKVEpilogueKernel::run) : #iggh& CUDA WA&: % kernel 52 Q/K RMSNorm,
interleaved RoPE. V #15 joint [text, image] #IE BN, =M AEULKZS BB ERAK,
python/sglang/kernels/ops/diffusion/__init__.py (3R WECEM; L5 infra; &
configuration; &5 _CUDA_SM100_PLUS, try_fused_gwen_qgkv_epilogue) : SE#t
gwen_gkv_epilogue JIT W5 try_fused_gwen_gkv_epilogue &5, FHEB SM100+ &
HER,

KBS try_fused_gwen_gkv_epilogue, get_param_names_mapping_for_quant_config,
_modelopt_quant_name, _gkv_tensor, gwen_gkv_epilogue_module,
process_weights_after_loading, _is_packed_layer_excluded, get_gkv_projections,
QwenQKVEpilogueKernel::run

KR Fr B]

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

PR E&37: #3E FP8 £ A QKV 23 ETX. use fused_gkv_epilogue / use_fused_gkv #r
. forward F L& epilogue AR5 EIERIZEE, WUKLKIREEE #6025 2k 5 354 BT,

# Bh& A0 : ModelOpt FP8/NVFP4 T iR #EA JIT kernel 5EA%
# Q/K RMSNorm, RoPE. V #15 joint QKV T8, R kernel B3t
joint_gkv = None
if (
self.use_fused_gkv_epilogue
and self.gk_norm
and img_cache is not None
and txt_cache is not None



and not sp_text_sharded
and sp_txt_pad == 0

# SRR SP 10 REERER padding B, joint FF5|LiswH
# [text, image] RIHEBHESR, LMEERE|REEZ,
joint_gkv = try_fused_gwen_gkv_epilogue(

img_query,

img_key,

img_value,

txt_query,

txt_key,

txt_value,

self.norm_g.weight,

self.norm_k.weight,

self.norm_added_g.weight,

self.norm_added_k.weight,

img_cache,

txt_cache,

self.norm_g.variance_epsilon,

self.norm_added_g.variance_epsilon,

if joint_gkv is None:
# BEART AR, ModelOpt FP8 # QKV & packed GEMM #yE$E N
# strided view, Z%&#E contiguous, BE/R QKNorm/RoPE A4,
# fRIEFFA unsupported &5 main ITAREEL—K,
img_query, img_key, img_value = |
tensor.contiguous() for tensor in (img_query, img_key, img_value)
]
txt_query, txt_key, txt_value = |
tensor.contiguous() for tensor in (txt_query, txt_key, txt_value)
]
if self.qk_norm:
img_query, img_key = apply_gk_norm_with_optional_rope(
g=img_query,
k=img_key,
g_norm=self.norm_q,
k_norm=self.norm_k,
head_dim=self.head_dim,
cos_sin_cache=img_cache,
is_neox=False,
allow_inplace=True,
)
txt_query, txt_key = apply_gk_norm_with_optional_rope(
g=txt_query,
k=txt_key,
g_norm=self.norm_added_q,
k_norm=self.norm_added_k,
head_dim=self.head_dim,



cos_sin_cache=txt_cache,
is_neox=False,
allow_inplace=True,

# joint_agkv P EZEFERARMEME, TN [text, image] M7
# PHEREARN Q/K/NV (join_seqs €4 SP EEF padding #&4%)
if joint_gkv is not None:
joint_query, joint_key, joint_value = joint_gkv
elif seg_gkv is not None:
joint_query, joint_key, joint_value = seg_gkv
else:
joint_query = join_seqgs(txt_query, img_query, sp_txt_pad)
joint_key = join_segs(txt_key, img_key, sp_txt_pad)
joint_value = join_seqgs(txt_value, img_value, sp_txt_pad)

python/sglang/multimodal_gen/runtime/layers/quantization/modelopt_quant.

Py

SZH, FP8 packed REFEAEBHREEHRES X 5% shard scale & CUTLASS channelwise

e,
R—

LN ER requantize; FFE is packed layer excluded Fiit fused B shard ¥&E
Ko

def process_weights_after_loading(self, layer: torch.nn.Module) -> None:
# ROCm gfx942 (MI300X/MI325X) JR4 fp8 A e4m3fnuz, M ModelOpt
# checkpoint & e4m3fn; XBEM fp8 XR)T—1, RiIEELE GEMM
# BERE fp8 B2 E (BUEEM, X reinterpret + scale nfE) .
weight = layer.weight
if is_fp8_fnuz():
weight, weight_scale, input_scale = normalize_e4m3fn_to_e4m3fnuz(
weight=layer.weight,
weight_scale=layer.weight_scale,
input_scale=layer.input_scale,
)
copy_or_rebind_param(layer, "weight_scale", weight_scale)
if input_scale is not None:
copy_or_rebind_param(layer, "input_scale", input_scale)

# ¥|E “shard scale ZE”: CUTLASS TH. #8% shard fused E.
# BFFA shard B9 weight_scale ##HESEZE AN (GALFIBIEA fp8 min) ,
complete_shard_scales = (
self.cutlass_fp8_ supported
and len(layer.logical_widths) > 1
and bool(
torch.all(
layer.weight_scale
> torch.finfo(torch.float8 e4m3fn).min
).item()



if complete_shard_scales:
# CUTLASS X #F per-output-channel scale: &8 checkpoint &/
# shard BJR44 FP8 ;ES scale, #HEEMNI|HZA scale 3| A
# REHE (ENREERENTEEAKRME ST RAORAE) .
guantized_weight = weight
processed_weight_scale = convert_to_channelwise(
layer.weight_scale, layer.logical_widths

)

else:
# FERK scale 89 shard, HRERFERZEF channelwise:
# MERE R—EEMIRK scale’ WEIERZFE,
processed_weight_scale, quantized_weight = requantize_with_max_scale(
weight, layer.weight_scale, layer.logical_widths

)
if self.cutlass_fp8_supported:

processed_weight_scale = convert_to_channelwise(
processed_weight_scale, layer.logical_widths

)
# IBATH kernel EE#EH FPS view, FMEYE Parameter FE T35,
layer.weight.data = quantized_weight.t().detach()
layer.weight.requires_grad_(False)
copy_or_rebind_param(layer, "weight_scale", processed_weight_scale)
copy_or_rebind_param(layer, "input_scale", layer.input_scale.max())

BN

A PR XA NEBL review iF8 (review_comments_count=0) , issue iF(XA CI ik &4 ;
iR T ARETIC KA PR body 1, REEZWRER: F— FP8 RAIL =/ checkpoint
shard EE/E|FR K scale, RERMREREITRLK (SSIM 0.883575, LPIPS 0.075531)
, SEIETE R, A RA CUTLASS BEA B per-output-channel scale X3F, RB&N
shard JR¥4 FP8 RE S scale, FREMEEKZ—K, 5—NHABREE NVFP4 I LREH,
EREESRE scale BT E#, I FP8 torch.compile + breakable CUDA graph 7
main 5 PR AMIEAELKT static_quant_fp8: PassManager::run failed, PR B compile
FRERARRKIEZZRTALE, BEARFERREmMIERT,

« BN FP8 REREREIZEMWE R (correctness): x4 KA CUTLASS per-output-channel
scale fRE & shard R4 FP8 IE 5 scale, 50 F%%/55 main 2 &% —3 (SSIM 1.0,
PSNR infinity. LPIPS 0)

« CUTLASS channelwise scale fRE B % — requantize (design): ML“52% shard scale N
RE. TNER R X FEHEAES REE, ERENBRLAKEHXERITEE,

« NVFP4 B AMAEH (design): NVFP4 [XZ 23 T epilogue @& (4 4% #®RE) , FER

%—— XE’\/

« FP8 torch.compile + BCG R B4R (performance): ¥|E ABELA FP8 HmiFAR[R&|MfmIE

A PR @A, mEZEARFRTAN, BMEMMEREERFRELS,

R fe5 7



- Afe:

1. Checkpoint I#EHZEAZE: modelopt_fp8 T QKV £%k& M to_g/to_k/to_v &H A
to_gkv, KA BESHRELWE EX loader AL ZRM;

_is_packed_layer_excluded XEoHEFREY fused B EEM ValueError, ®REILRAZE
RBEL B TR B Bh K Ko

2. FE5HmBME: Mé epilogue X SM100+. BF16. batch=1. head_dim=128. 32
FEXNFEXEREK SP 2K / T padding BRHAERK, EAZ shape i EARTEERELR, M
RETRERRT RE 5 EOER — 3K

3. mFEAALEE: is_compiling() FFIEAE torch.compile + BCG TH FP8 BT ERE
B2, MALTEEB ERIFMBLS,

4. AMD ROCm 7.2 CI £ (Run #33386190728 A x) : modelopt_quant.py ¥
normalize_e4m3fn_to_e4m3fnuz 5 cutlass_fp8_supported X & ROCm FE&4T
ANEFRR, FHIARBKREES A PR XA,

5. RERIEBEAM: BER—KEEZE seed. 1024x1024, 50 #,. CFG 4.0 FRiE
, HAMXAERE NBESMMERI CUTLASS 3METHIEE. - B MaEpm:
Qwen-Image ModelOpt FP8 £ GB300 EXm&E3 M 310.168ms [EE 245.247ms (
-20.93%) , 33 -20.75%; NVFP4 £%&H -4.02%; & GPU kernel BaiM
4989 JkfEZE 3309 Xk, ZhEER"H: XB&k5h Qwen-Image BAX modelopt fp8 5
modelopt_fp4 (%) BEF, HBERNESEMRERAZEWH, FXFZREHER,
TAERW: A diffusion JIT AL TFE + ER + RERRBIERREER, FHESLT
FP8 packed £3kBist5 CUTLASS channelwise scale R EM#FTRY, B4
Qwen-Image A TTEHEE A, - NREIRT: ZOBIAEAZRZEE |, Checkpoint 1nEEA
TE , FEME Blackwell+, mFEALEE , AMD CI KRAFHIA , REFIEHFMLX

RERIREE

« PR #37129 [Diffusion] Fuse Qwen-Image residual norm and NVFP4 quantization: & /&
Qwen-Image diffusion RZREE A%, L—*¥ @& residual norm 5§ NVFP4 21, 54X
PR # A diffusion JIT kernel JEfft5 EbRR& HALZHE,

« PR #37156 [Diffusion] Fuse Qwen-Image FP8 norm and activation quantization: [E/J&
Qwen-Image FP8 Ri& A%, BEtS FP8 norm 5% EE; & PR EEHEAR EH—F &
F QKV BEHIH epilogue, HIFPRIBEALN 21% 52—,

« PR #37144 [Diffusion] Fuse Qwen-Image final adaptive LayerNorm: E & Qwen-Image
BhEATIFHTIAN bit-exact BERIBEBRIER, A PR B ERR—KRIES BERZITELIZAR
A; PR body HEBA rebase &7 Qwen CFG modulation cache 48X 251,

« PR #37141 [Diffusion] Fuse FLUX.2 token concatenation and NVFP4 quantization:
FLUX.2 token ##5 NVFP4 EMbmE, 540K QKV &R E diffusion JIT kernel JEH.
CUTLASS FP8 i3 scale 53T REK,



