PR #33617 RERLE

sgl-project/sglang
[NVIDIA] Enable CuTe DSL BF16 GEMM on SM107
&3 BtE]: 2026-08-06 17:06

JRSCEERE: http://prhub.com.cn/sgl-project/sglang/pull/33617

PATHRE

- —4)i&: SM107 BH CuTe DSL BF16 GEMM, &£ bias DLPack &1

< EESE ESREIE. KEIR/AN (4 X, +20/-19) , BERERNTERZE: —2%H
gate XH capability #I#rfmiE SM S AHERE, —=& DLPack 5 autograd 7u#dE (
requires_grad) JPRBFLEH N—detach() o N T E AR AR ERZ S W R—&A, 7]
IEAFIEINESE review F mmangkad % F CUDA JRATREVIZEE, UKEERETIHD
is_sm107_supported() BIE#,

THRES B

PR body BA#ULER: CuTe DSL BF16 GEMM JE3w#E SM10x GPU LR B ahksd, EFHNE
TREANB _tgv bf16 _gemm run/ _tgv _bfl6_gemm out run HER SM S&E (R AW
100/103) &4 SM107, SREHAESERERE] cuBLAS; RIRITHZEM gate TRET
bias ¥#ela]@: DLPack #E4F H R Y requires_grad=True B bias view, B
torch.no_grad() #IE TR, T8 T leejnau STMFAIA ' tested Kimi K3 on sm107
and the cutedsl| bf16 gemm works @', #BAZ/E3#AE SM107 EX Kimi-K3 SR A SZFr

1 &I

TR

BAR=SHE, PR 4 DA, BOE gate EX%—5 DLPack HEE, GEMM
kernel %5 tactic R ALEK,

1. 2249 gate Z— A capability ¥|¥F: python/sglang/kernels/ops/gemm/cuteds| bf16_gem
m.py FEAANBATRAD tgv bfl6 _gemm_run 5 tgv bf16 _gemm out run BIE =R
get_device_sm() not in (100, 103) HI¥E&A is_sm100 supported(), ¥k docstring M "
SM100/SM103 only" E# 4 "SM10x", RE python/sglang/srt/layers/quantization/ung
uant.py B initialize_bf16_gemm_config R X E. python/sglang/srt/server_args.py
8 bf16_gemm_backend CLI help R 2R "SM10x GPU", RE: SM107 5§
SM100/103 E/& major 10 &A%k, FEEKE SM ELSRMEMIRE, %— gate BXK
XKH#E SM10x B TEBK,

2. 8% bias B8 DLPack & : cutedsl bf16_gemm.py 8 to_cute_swap %, bias &t
as_strided &£ K] #& 3D view /&, from_dlpack(bias_3d, ...) XA
from_dlpack(bias_3d.detach(), ...)o A : #IBEEZR T bias FHAKERNREN
requires_grad=True, DLPack tMXIE4 S H3HE autograd JTTEIERY view; detach() R



HETHE. FFEEENSRY, Eib X EERREX TR M,

3. MR 5 XAEAELE: test/registered/kernels/ops/gemm/test_cutedsl_bf16_gemm.py ¥
REFM N/K AT F/RMENM A SHAPES FIRFFIE (2048, 4096) LLEZE SM107 B
WwIAEE; bias Z£3IE None BHEE requires_grad (True) # 7 torch.no _grad() TiAH
kernel, Z#itEKH bias.detach(); skip XEZ%—A "SM10x required", MR EMEY
CI stage (base-b-kernel-unit. 4-gpu-b200 runner) S5¥EELLNZEZE (rtol=2e-2,
atol=2.5) RFARE,

R

« python/sglang/kernels/ops/gemm/cuteds|_bf16_gemm.py (#ik GEMM W#%; 25|
source; XM core-logic; &5 _tgv_bfl6_gemm_run, tgv_bflé6_gemm_out_run,
_to_cute_swap) : AT EXMH: FANEBITRHADHEN gate AER SM SHKEKA
is_sm100_supported(), £ _to_cute_swap #F bias 8 DLPack &4 (detach) »

. test/registered/kernels/ops/gemm/test_cuteds|_bf16_gemm.py (#3k WAZMR; 25|
test; A test-coverage; 5 test_cutedsl_bfl6_gemm,
test_cutedsl_bf16_gemm_empty batch) : MRELE: FHREBLEMFIE (2048,
4096) B SM107 IAEf#k, bias 3Ehn requires_grad=True 3z U E I DLPack &H
=] &

« python/sglang/srt/layers/quantization/unquant.py ({3 BF16 BE; 35| source; 2%
# core-logic; 4% initialize_bf16_gemm_config, bf16_gemm_dispatch) : BF16
GEMM E3m#latb A B : auto BREFFEART, (REH cutedsl 2 XHRBEXENAN
SM10x, § kernel B gate f&#F—K,

« python/sglang/srt/server_args.py (13t S#EE; £5| source; FEA configuration;
5 bf16_gemm_backend) : AP ® W CLI XA&4: --bf16-gemm-backend B help SCEM
SM100/SM103 E#t A SM10x, #EHixS SM107 AF,

XS _tgv _bfl6_gemm _run, tgv_bfl6_gemm_out_run, _to_cute_swap,
initialize_bf16_gemm_config, test_cutedsl_bf16_gemm,
test_cutedsl_bf16_gemm_empty_batch

KR BR

python/sglang/kernels/ops/gemm/cuteds|_bf16_gemm.py

BB XX BANBEITRIAN O BIZEM gate MEB R SM BAZ B8 is_sm100_supported(),
HFBE  to_cute_swap F bias By DLPack &4 (detach)

# cutedsl_bf16_gemm.py ¥ gate 5 bias ZIBHEE (BIFRR, HEEKRTEILL)

# ZEH9REH gate: SM107 5 SM100/103 [EJ& major=10 REHik,
# %—3E is_sm100_supported() MIEZR—KE SM &, KR SM10x BHEEE,
def _tgv_bf16_gemm_run(
x: torch.Tensor, weight: torch.Tensor, bias: Optional[torch.Tensor]
) -> torch.Tensor:
# SM10x BEAITHF, kernel 5235 tactic WFHRIFARL
if not is_sm100_supported():



raise RuntimeError("cutedsl_bf16_gemm requires an SM10x GPU")

assert x.dtype == torch.bfloat16 and weight.dtype == torch.bfloat16
assert x.stride(-1) == 1, "x must be K-major [M, K]"

assert weight.stride(-1) == 1, "weight must be K-major [N, K]"

#... BTGV BhEES tactic TWIFERTE ...

def tgv_bf16_gemm_out_run(
out: torch.Tensor,
x: torch.Tensor,
weight: torch.Tensor,
bias: Optional[torch.Tensor],
) -> None:
# MBS REBXARRE
if not is_sm100_supported():
raise RuntimeError("cuteds|_bf16_gemm requires an SM10x GPU")

assert x.dtype == torch.bfloat16 and weight.dtype == torch.bfloat16
assert out.dtype == torch.bfloat16 and out.device == x.device
assert x.ndim == 2 and weight.ndim == 2 and out.ndim ==

# ... 54 kernel launch BERZTE ...

# to_cute_swap RELLHEE: ¥ PyTorch fiRE) GEMM SIANEHEAN CuTe HIBARR,
# H bias BRETAIE L 47 #8089 3D LA, M/N £EITAUIEE c_swap.
def to_cute_swap(...):
M ce = ¢_swap.shape[1] # == PyTorch N
N_ce = c¢_swap.shape[2] # == PyTorch M
bias_3d = bias_pt.as_strided(size=(L, M_ce, N_ce), stride=(0, 1, 0))
# X5 DLPack LS H I requires_grad=True B Tensor view,
# BR{EHEIE LT torch.no_grad(); detach RFIE autograd kR,
# REIAFENKEN, HBEIEBXFRE,
bias_ = from_dlpack(bias_3d.detach(), assumed_align=2).mark_layout_dynamic(leading_dim=1)
return a_, b_, c_, bias_, layout

test/registered/kernels/ops/gemm/test_cutedsl_bf16_gemm.py

MAREEE: HRSIKEMIFIIE (2048, 4096) BE SM107 TIE K, bias g
requires_grad=True &MU &I DLPack & 8=,

# RS ERAE N/K AEER EHHE (2048, 4096),

# ATEE SM107 ERIERBS,.

SHAPES = [(n, k) for n in [1024, 2624, 6144] for k in [2048, 6144]] + [(2048, 4096)]
NUM_TOKENS = get_ci_test_range(list(range(1, 33)), [1, 15, 16, 32])

@pytest.mark.skipif(not torch.cuda.is_available(), reason="CUDA required")
@pytest.mark.parametrize("has_bias", [False, True])
@pytest.mark.parametrize("n,k", SHAPES)



@pytest.mark.parametrize("num_tokens", NUM_TOKENS)
def test_cutedsl_bf16_gemm(num_tokens, k, n, has_bias):
# SM10x &% arch major ¥4 10, MRAE SM100/103/107 &L FHAT
if is_hip_runtime() or get_jit_cuda_arch().major != 10:
pytest.skip("SM10x required")

torch.manual_seed(num_tokens)
x = torch.randn(num_tokens, k, dtype=torch.bfloat16, device="cuda")
weight = torch.randn(n, k, dtype=torch.bfloat16, device="cuda")
bias = torch.randn(n, dtype=torch.bfloat16, device="cuda") if has_bias else None
if bias is not None:
# S ESLHIERER: RE /REET requires_grad=True,
# {BIEIEFE torch.no_grad() THUT; bias EFLX detach &&E DLPack
bias.requires_grad_(True)

with torch.no_grad():

out = cutedsl_bf16_gemm(x, weight, bias)
assert out.shape == (hum_tokens, n)
assert out.dtype == torch.bfloat16

# 2t EFE R float ¥5Z, bias WL detach EH{ES 5 bt
ref = x.float() @ weight.float().T
if bias is not None:
ref = ref + bias.detach().float()
torch.testing.assert_close(out, ref.bfloat16(), rtol=2e-2, atol=2.5)

TR
TS E S gate HEIEX BRI

« b8zhong: "Can we just change it to is_sm100_supported?", X iKE FAELA BE ARk X
¥, MERAB DR —HoTRERBA.

« leejnau: "maybe is_sm10x_supported? what is Supports 110 exactly?", XtERIKeLS5S

BESEEIELEN,

mmangkad: FEH sm107 needs >= 13.4 while is_sm100_supported currently checks

>= 12.8 (actually, sm103 needs >= 12.9), BZXEHELA

is_sm100_or_sm103_supported ##3 is_ sm107_supported, HUERXHARE CUDA AR

AT IR

YAMY 1234 @R : "I updated the PR to use is_sm100_supported()... Lee and I talked

about it, and we don't think we need a separate is_sm107_supported() for now. If

we add features that are only SM107-specific later, we can add it then as a follow

up"s

mmangkad %1% 5 ZEHH|: "at some point we'll probably have to distinguish them"
; b8zhong 5§ leejnau MIIAATEF /NI CUDA AR E, WAEREBIER,

22K gate %E— A is_sm100_supported() BJERE (design): XA is_sm100_supported();
YAMY1234 5 leejnau BIEERHFIE is_sm107_supported(), FHIM SM107 TESFHE



1B follow-up 3l

+ SM107 B CUDA WRAT FRE T BRI (question): B CUDA WRAKE; 1§ CUDA
FRA + SM107 AEATARMK Cl BE, B SM107 TRAEAEHATAIE,

« bias £ DLPack & HRI# detach &£ (correctness): & from_dlpack ®IEH
bias_3d.detach(), EEEMIRFIE requires_grad bias &, EXFZEW,

R -5 B
o

1. CUDA BRAS SM107 TR THESEES: mmangkad $EH SM107 FE CUDA >= 13.4,
M is_sm100_supported() Ri% SM 2285 CUDA >= 12.8 (SM103 & 12.9) ¥|#r,
&G RHTH CUDA JRALDE, fRARA CUDA + SM107 MAEITAHRE Cl B, B
TAFRF RS,

2. BRINERYIEE aEm: SM107 £ —bfl1é-gemm-backend auto M cuBLAS 1%
CuTe DSL TGV kernel, kernel A& k2K, 1B PR #x3E L main B9 GPU Cl 5MaEH
IMBFE pending (draft JRZS) , FHRESMHRELIKBZEREIESES CL,

3. bias detach #EX: detach() R&E#|. RREF, EREFEXLE, RRME; EEREK
SININE / BEEMERRR, TENFNIZMEN autograd 1T A,

4. MIRE ZEMF: MR skip ZHIA get_jit_cuda_arch().major 1= 10, SM107 major
A 10 TEFPAT, TRMRE; B CI runner A 4-gpu-b200 (SM100) , SM107 52
MESZEAYW Cl EEESE, - ®FwW: XA/ : SM107 GPU AF B3I auto BEIEERIA
JBH CuTe DSL BF16 GEMM, BF16 &M EARBEREIRE| F.linear, leejnau B
Kimi-K3 ESZMISIE R B % TAF, TR RMERIKE, A% : 3 gate £—3F|
is_sm100_supported() /&, JELEHE major 10 BT EMBK kernel AT ; CLI FBh5
REXERF RSN "SM10x", JTHERN: % PR L T — /NI B EY gate KBE——BEA
BREMFLET SM 4%, RRET—I follow-up (SM107 £R4FMEIEBHL
CUDA WRARE) . - RAriZ: CUDA lRATIRE SM107 EXR=TREEE , EF Cl &5
PEREISIEAFSERR , Bl GEMM BRZRBRINE R

KERAK L&

« PR #33021 [AMD] Drop redundant FP8 bpreshuffle scale transpose via fused AR
kernel: [EJ& sglang/kernels 5 &1t GEMM g8y JIT kernel fft, KRB kernel J&3n%k
ERRS gate B X FLEIES,

« PR #35630 [AMD] Enable Mori-EP on kimi-k3: Kimi-K3 & CuTe DSL BF16 GEMM B4 E
EZHEA, leejnau £ SM107 LEMIIET A PR 5iEA K BF16 B2, AERE
Kimi-K3 215 kernel EEERKZE

« PR #35188 [Bugfix] Fix int32 destination offset overflow in CUTLASS MoE
pre-reorder: [EA4 sglang/kernels T GEMM j#& JIT kernel BB E, 54 PR F&E
N2 &5 B A E R TR,



