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- —A]3E: SM120 & QKNorm+RoPE & ABE, EYIAET

- EESNE: EF/EE, XE—NRBNREFRKEWIL bit-exact BXEHF: EANLXHEN
FAAEMR constexpr if + 22495 + asm volatile B4, & SM120 3&#l round-to-nearest &
NP, RN pre-SM120 REZRFHTAENIBEAR, TERXE: PTX mul.rn/
add.rn / sub.rn A RAIE TR, bf16_t 5 __half §G—0 X5k, UKL
guard & XS E R, BIWWEER SM120 EmE M9 BRG], BE R
rotary /G5 dtype A&,

THHES BAL

PR body #tBR: The diffusion fused QKNorm+RoPE kernel is expected to preserve the
split BF16/FP16 rounding boundary: both RoPE products round to the activation dtype
before the final add or subtract. On SM120, nvcc may contract the packed local
expression, so the fused result differs from the split reference for a small number of
BF16 values and fails the exact-rounding regression test. BIEh& kernel BO¥EE R AE K
P/~ RoPE EfR%EEBE AR BF16/FP16 BMUR: SM120 L nvee BB RRARKES,
VB BF16 BERB#EEIZEYA, FK exact-rounding BN REMK, BE BIEREME —
B, AR FMAR,

LI RE

1. EALRAR: 7 python/sglang/kernels/jit/csrc/diffusion/gknorm_rope.cuh BEa& kernel
fused_gknorm_rope_warp ¥, NeoX 5 interleaved F# rotary A B2 8E A valuesli]
* cos + partner_values[i] * sin. x * cos -y * sin £ X &%XRER, SM120 LRZFETHE
KRG, SBANERLELLHEANE| BF16/FP16, K15 split 2% kernel =4/
ENRER,

2. FE N helper: FIEHEMRRZ LK rotary_mul_rn, rotary_add. rotary_sub, ¥
_ CUDA_ARCH_ >= 1200 B, 33t bfloat16_as_ushort / __half_as_ushort BRATAER,
, BHA asm volatile £5F mul.rn.bf16, mul.rn.f16 W &% add.rn. sub.rn & PTX 4,
BH|FE—F R round-to-nearest BOE dtype; pre-SM120 £ERAL X, RIFR C++ E
REFFERE,

3. B#iAA &S NeoX layout By lane_id < kHalfRotarylLanes 4% B& A rotary sub /
rotary_add, interleaved layout 8§ x / y D% EF E#; E—F helper BsZ



std:iis_same v RIREZE bf16 t5  half FARER,

4, MREMEREERE: RIGNRXMG, KBEEA exact-rounding B3 54E
QKNorm+RoPE &, PR body %Y RTX 5090 exact-rounding [EY3 1 passed, 1250
deselected. H100 & 1251 passed; RTX 5090 :EA production shape By fused ZER
EARLREZ (71.680 us ~ 94.592 us %) , H100 ZHFE -0.45% ~ +0.43%,

R

« python/sglang/kernels/jit/csrc/diffusion/gknorm_rope.cuh (#3k JIT WA%; 2£5| source
; A core-logic; 5 rotary_mul_rn, rotary_add, rotary_sub,
fused_gknorm_rope_warp) : —EXE X, ZE QKNorm+RoPE By JIT kernel kX
., AR PR BIRZMEIEAELL: A SM120 #3EE RN round-to-nearest B PTX helper, F#&
# NeoX 5 interleaved Bt rotary % & 89R A &

XS rotary_mul_rn, rotary_add, rotary_sub, fused_gknorm_rope_warp

BRI
AR PR BAAF review iIFREE, BARESEFE PR body WARE RS IIEHIE:
“‘On SM120, nvce may contract the packed local expression, so the fused result

differs from the split reference for a small number of BF16 values and fails the
exact-rounding regression test.”

“Preserve the existing C++ arithmetic byte-for-byte for pre-SM120 targets.”
“‘RTX 5090 fused latency stayed effectively unchanged on five production shapes.”

ORER: AER PTX mul.rn / add.rn / sub.rn F#£4A4RENRIFENEE, RBA
_ CUDA_ARCH  ZEIBRMFEEAE SM120 2N, {RiE SMI0/H100 BIZITAFRE,
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« RBOCRAR#: asm volatile £/ "=h" / "h" 43K, K& 16-bit 778 Begtfn
__bfloat16_as_ushort AR IEX; BiRRmiFSFRANK BT EHRIE,

s FaE&MHmiF: guard REA __ CUDA_ARCH_ >= 1200, #FFRR#FEM (20 SM130) [
HH I contraction, FERIPYT B, LRURA BahNHRE EZFEMEITA

« MERE ZmE: T ERIDGISNR B, RTX 5090 £ exact-rounding EY3{X 1

passed, 1250 deselected; ZEEVIABIKREZE 2SI rotary K dtype BE, HARN

R o

TEERAR: % kernel BT diffusion ¥E X R, EEAMEMETREENIIA

SM120 EHI&EANER,

MW AFPS5A%: (X¥ SM120 (RTX 50 £%]) L diffusion fi& QKNorm+RoPE B&

12, W5 split 5% bit-exact X7, SEIR exact-rounding EYV3A%MK&; SMIO/H100 &

pre-SM120 FEMARBEZTERF, TALE,



MERE: RTX 5090 A production shape 8 fused #ERJLFAZE, H100 ZHE -0.45% ~
+0.43%, BTNESRSEER,

HFAS CI: £#—A SM120 L EMREITFLIK; AEL diffusion AZMILIRE T TR
B B AR 2k

s NEEFRIE: FEEHmEF (SM120 TREIZR) , REK PTX Lé , RBEMKHBX
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+ PR #34314 [diffusion] Ideogram-4: fuse Qwen3-style RoPE and SwiGLU silu-mul
(denoise -5.1% H100 / -4.7% H200, bit-exact): E & diffusion JIT NAZHY
RoPE/SwiGLU Bi& T /E, B RIAEIRIA bit-exact BiE; & PR BE 8 gknorm_rope.cuh iE
RS WAL BEZ R BRI,

« PR #32921 [diffusion][model] Add native SANA-Video T2V support: diffusion J& 4 NA%
FEBEREN PR, 54 PR XEREAREEAREANR TR A LT,

« PR #34423 [diffusion] fix: nightly diffusion benchmark passes the retired --warmup
flag: diffusion ®Y)3 / ) CI 8943 PR, 54K PR B exact-rounding E)INRE &
diffusion & &R EE,



