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HATHREZE

« —4]iE: A Blackwell SM12x 5| N®3%E89 B12X E1b& M3

- ESNME: EERIE, 1Z PR B T WfTIEIME kernel FEUTRAMRAZEA VLLM BI& M E %
FAEZL: is_supported / can_implement / process_weights_after_loading / apply_* FHE
A RENIR SIS, "TAMS—IE is_supported I EM apply BEZRRMS. MU& vLLM
ZIBEAREH| B12X AR policy B&LA AR EIR, review ¥ mgoin X TR backend 4F
Hl. REEA fallback., RUERIREEHFHOEN, ZRAEEEFNARER, EEF
EREERE PR ¥ 8 AXEFHILE,

THHES BAL

PR body #tB8 BAr2A NVIDIA SM120/SM121 GPU @i EEAE VvLLM linear backend 0%
fX, B12X dense linear kernels, B12X 2%k Python CuTe DSL &, EE b12x==1.2.4, &
ZHIMY VLM HMEF R, EEFAREREANREEN GEMM B2, HOMEETA
Blackwell 12x B ##4t per-tensor FP8. block FP8. MXFP8. NVFP4. MXFP4 FiF4& XY
FIMEREETR; RIIA PR 2 #51696 B linear 5 EEKAEMIFSL, AR supersede Ik
EE #51696, HIEH #41243, #47577 REZ FlashInfer-embedded B12X B2, KiEfh
S B[ 38 /5 o

LI AE

ZTEANORIKBEEE: setup.py F#E viim[b12x] extra (BEZE b12x==1.2.4) ,
vlim/config/kernel.py A —linear-backend 3£t b12x B{H, LIAOUTHEREI:

1. £EWMBREFEERE: 33 viim/utils/b12x.py, #ft has _b12x. _get submodule
5 get b12x_blockscaled. get b12x_intrinsics. get_b12x_mxfp8_linear.
get_b12x_tensor_fp8_linear EMihnaX accessor, #HRIEIE SM12x FE LIBFAIRE
; reuse_packed_weight_storage 38Y3tL3R shape. stride. dtype. device 5§ dataclass
FB, ATREERE A packed FfigHak, REERIEK CUDA Graph 178 Ko

2. AL Ef kernel 5231:

« per-tensor FP8: scaled_mm/b12x_tensor.py #
B12xTensorFP8ScaledMMLinearKernel, RIFEEREREE RN [K,N] HEHF pack. &
F input/weight scale ¥ — output scale, Rl apply_weights B quant_fp8 &1L
&5 tensor_fp8.mm, &5 apply_scaled_mm # NotImplementedError FibizE



3 B2,

« block FP8: scaled_mm/b12x_block.py B9 B12xFp8BlockScaledMMKernel,
can_implement ®E8385E group shape A (1,128). X E group shape A
(128,128). 4F{E4 128 37F; 128x128 UEBMO scale iRt
_upcast_e8m0_to_fp32 ¥4 FP32 (&K TODO FBAAF B12X XFEHR)

« MXFP8: mxfp8/b12x.py B B12xMxfp8LinearKernel, XF5 tensor FP8 XM Ay
pack =, JB weight. weight_scale ¥ & A X KEUBRKER,

« NVFP4: nvfp4/b12x.py B9 B12xNvFp4LinearKernel, £ BBEAE scaled_fp4 quant &
180E (swizzled ) , RXE scale & swizzle_block_scale T#fE £ mm_nvfp4,

« MXFP4: mxfp4/b12x.py B9 B12xMxFp4LinearKernel, can_implement RiE%
kMxfp4Dynamic BhAHUE, BUEEME flashinfer_mxfp4_quantizel(...,
backend='cute-dsl'), B mm_mxfp4., EFKKIZH is_supported Gi—F F4K4E CUDA.
SM12x, BEEEBITRIZFF (review FUKSD) , can_implement R AFTAERNKLAR,

3. RECEM S %328 viim/model_executor/kernels/linear/ _init__.py ¥ 5 /> kernel
KoFM#t LINEAR BACKEND KERNEL_MAP['b12x'], FIHEIEAN
_POSSIBLE_* KERNELS[PlatformEnum.CUDA] &3EME (BEAMMMERZE. B
A ; OMEREZARMNIF LRI, review ERE T resolve_backend kernels #yi&
R fallback 7, MR b12x #5#l,

4. Warmup &R : #1138 viim/model_executor/warmup/b12x_warmup.py B b12x_warmup
dispatcher, fE kernel_warmup.py ##; 81 provider %% (device, 4JZ, dtype...) &
ZEEMIZE layer_map, LTREEIZEREIB RS AKRAEIR; token £EHEEN
b12x_warmup_token_counts A8 (1 + ©3F CUDA Graph #RR T +
max_num_batched_tokens) , H&EHA logger.info_once,

5. MR 5 XAEELE: FIE test b12x_mxfp8_linear.py (935 4T) .
test_b12x_nvfp4_linear.py. test b12x_mxfp4_linear.py. test b12x_warmup.py, B
backend BRET, fallback K. BREF. can_implement AR,
process_weights_after loading/apply weights 4TA (&JeELm ANEYINR) .
warmup &% xE 5K R provider REA\; tests/kernels/quantization/test block_fp8&.py
0 test w8a8_block fp8 _b12x_matmul; docs/features/quantization/b12x.md #t.BH%&
. By / EREHF. ZFRAE W4AAT6 fallback T4,

REEF:

« vllm/model_executor/kernels/linear/scaled_mm/b12x_tensor.py (#k FP8 Wi%; 35|
source; ER data-contract; &5 _apply_b12x_tensor fp8_packed_linear,
warmup_b12x_tensor_fp8_linear, B12xTensorFP8ScaledMMLinearKernel,
is_supported) : per-tensor FP8 /Gt o52H, ZEEBRT
is_supported/can_implement/process_weights_after_loading/apply_weights & 4y E#A5
packed RRE R4, RIEHAAN PR RITHAD,

« vlim/model_executor/kernels/linear/scaled_mm/b12x_block.py ({&3k FP8 Wi%; 25|
source; £ data-contract; &5 _run_b12x_fp8_block_scaled_mm,
warmup_b12x_block_fp8_linear, B12xFp8BlockScaledMMKernel, is_supported) :

block FP8 4%, can_implement Xt group shape 5 128 AT AKR, BEEE



UE8BMO scale upcast BREELLIE, B EEH P &S 83X,

vlim/model_executor/kernels/linear/mxfp8/b12x.py (#ik MXFP8 WAX%; 25| source;
2R data-contract; &5 _bl12x_mxfp8_expected_m,
_apply_b12x_mxfp8_packed_linear, warmup_b12x_mxfp8_linear,
B12xMxfp8LinearKernel) : MXFP8 W#%, X5 tensor FP8 £ pack #E=R,
process_weights_after_loading RS HEMATKE, B~A—% packed BARKZ,
vlim/model_executor/kernels/linear/nvfp4/b12x.py (#3k NVFP4 WA%; 25| source; %
A data-contract; &5 _apply_b12x_nvfp4_linear, warmup_b12x_nvfp4_linear,
B12xNvFp4LinearKernel, is_supported) : NVFP4 NAE review itib R &E T 89 X4
is_supported £ RE., BREN gate. £ contiguous FEN5 cutlass BwEY, AL
RINIEHF SEHIT AR,

vlim/model_executor/kernels/linear/mxfp4/b12x.py (3R MXFP4 N#%Z; 2£5| source;
KA data-contract; &5 _apply_b12x_mxfp4_linear, warmup_b12x_mxfp4_linear,
B12xMxFp4LinearKernel, is_supported) : MXFP4 W%, #0EEIRF
flashinfer_mxfp4_quantize(backend='cute-dsl'), =ZrE—ERERIKF S FSMER flashinfer
TR, B4 #52265 MMBMELES WX,

viim/utils/b12x.py (#3k TEZ: 25| source; &£ dependency-wiring; &5
has_b12x, _get_submodule, get_b12x_blockscaled, get_b12x_intrinsics) : & PR #y3t
ZEBIRM: Wi accessor. warmup token £&5 packed HiEE R, ¥ 5 A kernel
XHER, BRAFFEERAFARFBHXBRIT,
vlim/model_executor/warmup/b12x_warmup.py (3R &SR, 5] source; £H
data-contract; &5 b12x_warmup) : B12X & warmup dispatcher, %&—iEE 5 N>
provider, Z¥%EHEELEEH ZIFRA provider ERABN, & warmup EREEAND,
vllm/model_executor/kernels/linear/__init__.py (3R AAZOEM; 255 source; LR
core-logic; 5 _resolve_backend_kernels, _LINEAR_BACKEND_KERNEL_MAP,
_POSSIBLE_FP8_KERNELS, _POSSIBLE_FP8 BLOCK_KERNELS) : A#EM5®FME
RE K BB A 3B 5 A B12X kernel #3# backend map 2 CUDA £ % 5% (BRAEL
WwEmzE. EMSEZIZ A , FIREEA fallback #E,
vllm/model_executor/warmup/kernel_warmup.py ({3 FiFER; 25| source; LR
core-logic; &5 warmup_kernels) : 38 b12x_warmup 3##38 A kernel warmup RiE,
REINERBHEZTRA B12X A,

setup.py (#23R (RFECE; 2£3| source; EA configuration) : F3E viim[b12x] extra 3
ElE b12x==1.2.4, BA PR THRKBHLREAND,

vlim/config/kernel.py (13 NAZECE ; K5 source; ER configuration) : A
—linear-backend Z#3E MM b12x &XBE, HRIRECEITE,
tests/model_executor/kernels/test_b12x_mxfp8_linear.py (13 AR 25| test;
KA test-coverage; 45 test_b12x_backend_maps_mxfp8_kernel,
test_b12x_backend_maps_tensor_fp8 kernel, test_b12x_fp8_ fallback_priority,
test_b12x_backend_does_not_intercept_unquantized_bf16) : & AR (935 4T)
, & backend &Y. fallback REREE. BR&EF. can_implement AR5 warmup
XE, RAREZEEVEANEEZEM X,



. tests/model_executor/test_b12x_warmup.py (#3k FARMIR; L5 test; LR
test-coverage; 5 test_b12x_linear_warmup_skips_unused_provider, fail_import,
test_b12x_warmup_covers_linear_serving_shapes, linear_warmup) : 3&3F warmup Xt
FKAERA provider BERABKT (REA b12x #3R) 5 serving shape B, EWinEiX
THHY X BRI R,

. docs/features/quantization/b12x.md (3R FEH XK ; £5| docs; R documentation)
CEAEAFNZE. B/ BREFE IFRNEG WAA16 fallback T AR, ZIhEEEH
B XHLELE,

XHEMF5S . Bl12xTensorFP8ScaledMMLinearKernel, B12xFp8BlockScaledMMKernel,
B12xMxfp8LinearKernel, B12xNvFp4LinearKernel, B12xMxFp4LinearKernel,
b12x_warmup, warmup_b12x_tensor_fp8_linear, warmup_b12x_block_fp8&_linear,
warmup_b12x_mxfp8_linear, warmup_b12x_nvfp4_linear, warmup_b12x_mxfp4_linear,
reuse_packed_weight_storage, b12x_warmup_token_counts, has_b12x,
get_b12x_blockscaled

RPERAD B

vlim/model_executor/kernels/linear/nvfp4/b12x.py

NVFP4 RAZE review iTWREF XM is_supported EFRE. BRER gate. £
contiguous ¥ N5 cutlass B, EEEAIILH EHITIE,

# vlim/model_executor/kernels/linear/nvfp4/b12x.py
# NVFP4 B2 A vLLM BEA scaled_fp4_quant HOSCEEL,
# GEMM &{KeE b12x.gemm.blockscaled.mm_nvfp4 324,

def _apply_b12x_nvfp4_linear(
x: torch.Tensor,
weight: torch.Tensor,
weight_scale_storage: torch.Tensor,
input_global_scale_inv: torch.Tensor,
alpha: torch.Tensor,
bias: torch.Tensor | None,
) -> torch.Tensor:
blockscaled = _import_b12x_blockscaled()
assert blockscaled is not None # is_supported BEA4%IE "] A

output_size = int(weight.shape[0])
output_shape = [*x.shape[:-1], output_size]
# MAGRFIEESNERE#HANEN, FEM contiguous # N
# (review E#R, BRLZADFERZRA, 48 E)INR)
x_2d = x.reshape(-1, x.shape[-1])
x_packed, x_scale_swizzled = scaled_fp4_quant(

x_2d,

input_global_scale_inv,

is_sf_swizzled_layout=True,



output = blockscaled.mm_nvfp4(

x_packed,
x_scale_swizzled,
weight,
weight_scale_storage,
alpha,
out_dtype=x.dtype,

)
if bias is not None:
output = output + bias
return output.view(*output_shape)

class B12xNvFp4LinearKernel(NvFp4LinearKernel):
""'"ModelOpt NVFP4 linear 33t B12X SM120 dense GEMM,, """

@classmethod
def is_supported(cls, compute_capability=None) -> tuple[bool, str | None]:
# . intrinsics. & &K, SARNIXFLWEEREFRE (review EX) |,
# apply BZRMEATE, AEMEETES ImportError 4%
del compute_capability
if not current_platform.is_cuda():
return False, 'B12X NVFP4 kernels are only available on CUDA'
if not current_platform.is_device_capability_family(120):
return False, 'B12X NVFP4 kernels require a Blackwell 12x device'
blockscaled = _import_b12x_blockscaled()
if blockscaled is None or _import_b12x_intrinsics() is None:
return False, 'Install the B12X backend with “pip install viim[b12x] ™'
if not blockscaled.is_supported():
return False, 'b12x native NVFP4 GEMM is not supported'
return True, None

@classmethod

def can_implement(cls, config: NvFp4LinearLayerConfig) -> tuple[bool, str | None]:
del config
return True, None

def process_weights_after_loading(self, layer: torch.nn.Module) -> None:
# scale M B12X EEM swizzle AT, BRMBRSE;
# swizzle J58Y tensor 2R Parameter B weight_loader
intrinsics = _import_b12x_intrinsics()
assert intrinsics is not None
replace_parameter(
layer,
'weight_scale’,
intrinsics.swizzle_block_scale(layer.weight_scale.data),
)
layer.b12x_nvfp4_linear = True # warmup FZARICIRF|ETE



def apply_weights(
self,
layer: torch.nn.Module,
x: torch.Tensor,
bias: torch.Tensor | None = None,
) -> torch.Tensor:
return _apply_b12x_nvfp4_linear(
X,
layer.weight,
layer.weight_scale,
layer.input_global_scale_inv,
layer.alpha,
bias,

)
viim/utils/b12x.py

4 PR O Z Em R : Wik accessor. warmup token £&5 packed H#iEEH, B 54
kernel XHFE A, ERAFFENIARFBHXERIT,

# vllm/utils/b12x.py
# b12x Z9 ¥4 Python CuTe DSL &, £ accessor f#imEk:
# % &R E None, kernel By is_supported &% H A WE A,

@functools.cache

def has_b12x() -> bool:
""'Return whether the B12X package is installed.'"'
return importlib.util.find_spec('b12x') is not None

@functools.cache
def _get_submodule(module_name: str) -> ModuleType | None:
if not has_b12x():
return None
try:
return importlib.import_module(module_name)
except (ImportError, ModuleNotFoundError):
return None

def b12x_warmup_token_counts(

*

max_tokens: int,
cudagraph_capture_sizes: Iterablelint] = (),
) -> tuplelint, ...]:
# B12X NEREIBLIFR — kernel policy 8 shape =& ; vLLM ZI&
# AEEZ B12X BER A RN, RIEMHTE serving shape £4&:
#1 (BBl decode) . 28 cuda graph #HIER Y. max_num_batched_tokens
counts = {1}
counts.update(int(size) for size in cudagraph_capture_sizes if int(size) > 0)



if int(max_tokens) > 0:
counts.add(int(max_tokens))
return tuple(sorted(counts))

@torch.no_grad()
def reuse_packed_weight_storage(current: Any, replacement: Any) -> Any:
"""Reuse packed tensor addresses when a compatible weight is reloaded.'"'
# REEHN, packed weight ARG B AR RE,
# TN BEHHIRE CUDA Graph &% 3|3d#AssE; shape. stride.
# dtype. device —EEREM copy, FN3RME replacement
if current is None or not _same_packed_layout(current, replacement):
return replacement
_copy_packed_tensors(current, replacement)
return current

N
mgoin B review BEAELKIZITEN], lukealonso FEE &I IFAM R+ Bl :

- JAMRIENETIE is_supported: mgoin FE nvfp4/b12x.py 3&H "This should be
resolved during the is_supported stage" 5 "ditto, check during is_supported";
lukealonso ¥% package. intrinsics. device-family. runtime X 3#F&2RUksk3|
is_supported, apply BZKAMELLE,

- HIkR NVFP4 N2 H gate: mgoin Fi& "Why does it need to be explicitly enabled? ...

[ think we should just let it run if for some reason it gets triggered as a fallback";
lukealonso 5B gate, it B12X L fallback fir & 55 B shi%4%.

c REABEIRTABEAZEE: mgoin 18] _resolve_backend_kernels B# "b12x special
case"; lukealonso &IA "You are right; there should not be a B12X-specific case
here" # 1% & upstream T H. AR RMERFEM " BT " 284 "properly placed in
the priority list",

« R EAGEIREM: mgoin X3 NVFP4 By scaled_fp4_quant #ESwES cutlass, F38H
Flashinfer 382 2 28 b12x E1t, lukealonso Bl "lol, the backend ouroboros", &
A1t scaled_fp4 _quant BATAEAT/E 3,

« warmup BERE: mgoin RIAMRTEE TR, B HE max_cudagraph_capture_size 5
max_num_batched_tokens Z |88 eager shape TRiZE % lukealonso 1R 1% K e&3F
B B12X WERIZ kernel policy &, vLLM AR EHIHB LR, HAELZE helper T3 %

rationale,

« warmup & MXFP4/NVFP4: mgoin 18] "why not mxfp4 or nvfp4?"; lukealonso ¥h& 5

AN provider #F#HEE dispatcher,

&35 AMD CI .MK=E 4 AndreasKaratzas F& "why was this force merged? There

is a clear AMD failure here related to this PR."; mgoin 3E#X "I didn't look carefully

enough at the AMD failure. The end looked like hardware procurement issues", FEE

EIRRREE




« NVFP4 BEERERBHA (design): lukealonso B ER gate, B12X I fallback L &%
5 NVFP4 Bh3%3%; —linear-backend b12x fRE/E B N3%#%,

- TRAMRIENEFE is_supported MEE (design): lukealonso ¥ package. intrinsics.
device-family. runtime X #F2IRUKSLZE| is_supported, apply BIZKA assert RE &,

« scaled_fp4_quant ##R% cutlass (design): lukealonso ZRELRAY backend &%k, it
scaled_fp4_quant BATAENT, FHEVTMIRFIAT backend BEEAN,

- NVFP4 8N 2T EE contiguous (correctness): lukealonso #F& contiguous ¥, 3
FrigIEsE L AN =IMAIR IS B —F i B RA scaled_fp4_quant,

« warmup 2E B EZ81 CUDA Graph #IEX R (performance): lukealonso fREB IR &
Z: B12X NTIZ kernel policy £E, VLM RREEHIHB LR ,; EHE helper Zi %
rationale,

« warmup /> MXFP4/NVFP4 provider (design): lukealonso #h& 5 A provider, #i3t
Z b12x_warmup_token_counts, MXFP4/NVFP4 3485 FP8 MR gating. =& 5
shape B %,

« B12X EERAERIRFUALE (design): lukealonso BRABEA RALERZ G, EMSZIZ
Bl, FFAMPREE FP8/block FP8/MXFP8/NVFP4/MXFP4 BAEXHIRF o

« _resolve_backend_kernels B b12x 4F¥#| (design): lukealonso FIARRA B12X 4F¥H|
, W& upstream EA fallback T4: B backend IR X IFIK, T kernel BIIEIRE
IEE%F,

« &30+ AMD CI & W% force merge (other): mgoin FKIARFHEEE AMD £K, &
RN RREEMRENT;, FHRET ZFE Cl EFIEXRFE

R 5 B/

« QF2: A PR ASIESELIERENFG:

- 3 CUDA F& =3 (SZIERFK) : &FF8F AMD Cl BA RBAB# force merge (mgoin %
FARAREE) , WANBMRAXFAREZEE NVIDIA FEFER)TIED; HE PR
#52265 BEEMEE viim/utils/flashinfer.py B flashinfer_mxfp4_quantize Wiinzk5 b12x
UT, BEEXEXAR PR B mxfpd/bl12x.py SFIEMR, EEZNKE,

- BEERBRARREE: L b12x B SM12x AP & auto R TEBE%E B12X (HE
CUTLASS/Flashinfer 2 J5) , EAEREZE block FP8 #1EXK decode, HARERE
batch 2 REVERERIAKR 7T 2L,

s BUEREE T b12x_block.py B9 process_weights_after_loading ¥ UESMO scale
upcast J FP32 (% TODO) , 5 CUTLASS &R TREAMINIMEZE R, bl12x_tensor.py
5 mxfp8/b12x.py R weight. weight_scale 2B AN T KE, packed REHFT
layer B, EAENZEMENFIL. RESHEBBREBLSBIFET,

- BoahBtiEl S EiEKER: warmup B E42E CUDA Graph R o
max_num_batched_tokens, ®d] eager shape 8 JIT ZiFEE MMARN &4, 1EE 8
cuteds| mFRMELZ, (ELBIARME XL,

ARFpinning: b12x==1.2 4B ERA, JPERAPythorDSLE R E S o] gk R IEREE A



- ¥ AP RTX PRO 6000 Blackwell & SM120/SM121 &&RF i@ pip
install viim[b12x] 3R1E#7/53, block FP8 BiFKARMAEMIEAL 4.33%; I SM12x Bk
2% p12x WA B2 TR (is_supported REILMBRE) , ALEFT: AME kernel 3%
BEEI— NGRS IMESLE, warmup REFHE—No X, BRIMTARE;
B12X ASZIMAKR (21 W4A16) REEA Marlin & fallback, BREMAAER oL T 1F,
RIRARSH: FELI 5 IR CuTe DSL BHIEKRRY; X2/ Al (OpenAl Codex) %#HBh
Frk. fFEEERZFITHEFEN TR, review ERONKREAEGEABRY., FERRESLZFEMR
Bx

. ﬂF’\*TlE, 3£ CUDA FE&EYT , T3BIRMEIN , BEFRRIAEIRETE |, I8 shape BiE
KIIFHIR |, e8mO0 scale FMET , RERALTE

KRR EE

« PR #51696 B12X integration (A& PR MF #4808 PR, # supersede) : PR body BAH
WA : This is the linear and shared-integration component split from #51696, which
it supersedes rather than duplicates, & PR &3 &# linear 3RS HFEERZE,

« PR #41243 FlashInfer-embedded B12X path (PR body #&%) : PR body #8H #41243
5 #47577 BARZ Flashinfer-embedded B12X B2 EFHIERK, FiRMEA PR #
standalone T34 3R

« PR #47577 Narrower B12X integration (PR body #&%) : [ #41243, BT B12X zh&E
LHFHITHAMERER, 5K PR TR EES(ENREKEME X,

« PR #52265 [UT][XPU] fix b12x UT: & & flashinfer_mxfp4_quantize WiinEs5 b12x UT
, WA PR #HEH tests/model_executor/kernels/test_b12x_mxfp8_linear.py 5
mxfp4 BEIZKHEY flashinfer TR, BN T &8 AMD F&MIRKL MK,



