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[bugfix] Honor cast_x_before_out_mul in RMSNorm.forward_cuda residual path
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kernel H3E3Y if constexpr SZIZ1E X B2, UKUFIEEIERE S HERE, BN XE
RgpE T ESMRARTEERE,
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1. 0 hidden_size #EAEE (norm.py) : #F3E is_supported_jit_fused_add_rmsnorm_hi
dden_size &%k, FR#&| JIT kernel 3ZFH M hidden_size (>0, %16==0, <=8192) , Hfx
kernel £ B #rZEM & &2354T,

2. JIT kernel X E. (norm.py + fused_add_rmsnorm.cuh) : &K
_jit_fused_add_rmsnorm_module, ¥ cast_x_before out_mul fEA%FS%EN CUDA
kernel, CUDA kernel 3&n kCastXBeforeOutMul iR 5%k: LA true B, pass 1 &5
fp32 By input+residual fn GEREELEM bf16 BEHEZREEIRL) , pass 2 56X sum *
rsgrt £RTERERNFLR, BY weight AT (523 HF B9 cast-before-multiply 3EX) .

3. i/THRHAE (layernorm.py) : 1828 RMSNorm.forward_cuda, ¥ residual is not None
B cast_x_before_out_mul=True B, #EL4AZFHE: KE dtype #2 hidden_size &G
PR JIT kernel, &N fallback 3| forward_native (BIEFASZIL HF iEX)

4. MREZE (test_fused_add_rmsnorm.py) : ##¢ forward_native_hf_reference #5452
I, (4 Python By fp32 XAfu5 cast-before-multiply) , ZEALMIR
cast_x_before_out_mul 89 False/True 2%, B tol (1e-2) FIELER BSxhidden A&
, JZH bitwise BIFHE shape By forward_native 47,

5.BEMBE: BE7 Cl £G4, isort HiFERA, HMm T —K rustfmt 73 (

service_discovery.rs) .



R

« python/sglang/jit_kernel/norm.py (#3k JIT N#%; 285 source; & core-logic; &5
is_supported_jit_fused_add_rmsnorm_hidden_size, _jit_fused_add_rmsnorm_module,
fused_add_rmsnorm) : #ZAWMEK: IERBRTRELERI, EeK JIT module nEk A
t£3% cast_x_before_out_mul &3, 188K fused_add_rmsnorm &k & E % flag.

« python/sglang/srt/layers/layernorm.py (3t :zfTEHEE ; K5 source; KR
dependency-wiring; &5 forward_cuda) : BfTHRHEAEAD: & forward_cuda B957% £ K
2 kER JIT kernel, &N fallback #| forward_native, FFH|AFEH JIT REK,

« python/sglang/jit_kernel/tests/test_fused_add_rmsnorm.py (#3k BTMIR; K7 test
; KA test-coverage; &5 forward_native_hf_reference, test_fused_add_rmsnorm) :
W HF EXAONRB E, =44 Python 523 forward_native_hf reference, 5%k
1t cast_x_before_out_mul #4TRANF0 bitwise 8&IIE,

« python/sglang/jit_kernel/csrc/elementwise/fused_add_rmsnorm.cuh (#3k CUDA WA
: K5 other; & core-logic) : CUDA kernel #:M&2&: i kCastXBeforeOutMul &
RE%K, T pass 2 FLI, cast-before-multiply & X, i inp_res_cache &% fp32
sum DRFFEIEF Ko

XS is_supported_jit_ fused_add_rmsnorm_hidden_size,
_jit_fused_add_rmsnorm_module, fused_add_rmsnorm, RMSNorm.forward_cuda,
forward_native_hf_reference, FusedAddRMSNormKernel::run

RERED R B

python/sglang/jit_kernel/norm.py

BMEER: FERRBR TR ERERE, E2K JIT module tnEkA(EEE
cast_x_before _out_mul &%k, 18K fused_add_rmsnorm R EEZ flag.

# #2& fused add rmsnorm JIT kernel E& X I3F4AE hidden_size

def is_supported_jit_fused_add_rmsnorm_hidden_size(hidden_size: int) -> bool:
# ZX hidden_size > 0. BE# 16 ER (XFEXR) . BRER 8192
return hidden_size > 0 and hidden_size % 16 == 0 and hidden_size <= 8192

@cache_once
def _jit fused_add_rmsnorm_module(
dtype: torch.dtype, cast_x_before_out_mul: bool # #3g5 %k, =& HF iEX
) -> Module:
# % “cast_x_before_out_mul” 1A %RiFSEEE# % CUDA kernel
args = make_cpp_args(cast_x_before_out_mul, dtype)
return load_jit(
"fused_add_rmsnorm",
*args,
cuda_files=["elementwise/fused_add_rmsnorm.cuh"],
cuda_wrappers=[("fused_add_rmsnorm", f'"FusedAddRMSNormKernel<{args}>::run")],



@debug_kernel_api
def fused_add_rmsnorm(
input: torch.Tensor,
residual: torch.Tensor,
weight: torch.Tensor,
eps: float = 1e-6,
cast_x_before_out_mul: bool = False, # MR XBFSE, BRIAA False RiFHEHRE
) -> None:
# RFBEAK flag FEFEXRIEX B JIT module
module = _jit_fused_add_rmsnorm_module(input.dtype, cast_x_before_out_mul)
module.fused_add_rmsnorm(input, residual, weight, eps)

python/sglang/srt/layers/layernorm.py

BATIRHAE AL . E forward_cuda BIFRERZRPMREMER JIT kernel, ETN fallback 2|
forward_native, FHFSANFEH JIT REK,

if residual is not None:
if self.cast_x_before_out_mul:
# A& JIT kernel B9E K : dtype A fp16/bf16, weight § x E dtype,
# H post_residual_addition ¥R EFEME dtype, hidden_size & X #F
if (
x.dtype in (torch.float16, torch.bfloat16)
and self.weight.data.dtype == x.dtype
and (
post_residual_addition is None
or post_residual_addition.dtype == x.dtype

)

and is_supported_jit_fused_add_rmsnorm_hidden_size(x.shape[-1])

# Jeab3E 3 BRkfn: 3% post_residual_addition fnA residual # (fp32 & kernel
AR )
if post_residual_addition is not None:
residual = residual + post_residual_addition
# AR JIT kernel, 153 cast_x_before_out_mul #5&
_jit_fused_add_rmsnorm(
X,
residual,
self.weight.data,
self.variance_epsilon,
cast_x_before_out_mul=self.cast_x_before_out_mul,
)
return x, residual
# SRR fallback 3| forward_native (BIEFSZI HF & X)
return self.forward_native(x, residual, post_residual_addition)

python/sglang/jit_kernel/csrc/elementwise/fused_add_rmsnorm.cuh



CUDA kernel &8k iim kCastXBeforeOutMul 1Mk 53k, 7 pass 2 H 52
cast-before-multiply & X, H#i#3T inp _res_cache &% fp32 sum DURIFEIESE K.

/] & kCastXBeforeOutMul A true BFHUAT HF 1B X: Xt (input+residual) * rsqrt B9 R cast
BIELRA, BIFE weight
// valf & fp32 B input+residual #2 (3B inp_res_cache = vli] 8 fp32 k)
template <bool kCastXBeforeOutMul, typename packed_t>
SGL_DEVICE packed_t rms(float2 valf, packed_t& weight, float rsqgrt_square_sum) {
float2 weightf = device::cast<fp32x2_t, packed_t>(weight);
if constexpr (kCastXBeforeOutMul) {
/I HE X & (sum * rsgrt) &8 % cast EELR (4 bf16) , B E fp32 5 weight A5
auto rounded = device::cast<packed_t, fp32x2_t>(
make_float2(valf.x * rsgrt_square_sum, valf.y * rsqrt_square_sum));
valf = device::cast<fp32x2_t, packed_t>(rounded);
return device::cast<packed_t, fp32x2_t>(
make_float2(valf.x * weightf.x, valf.y * weightf.y));

}
/l BRINEX . HEHEFR weight B rsqrt, FIABEE fp32 TR
return device::cast<packed_t, fp32x2_t>(
make_float2(valf.x * weightf.x * rsgrt_square_sum,
valf.y * weightf.y * rsgrt_square_sum));

// - T pass 1 #1, # kCastXBeforeOutMul A true, ¥ fp32 89 input+residual fo2&% 3| inp_res_
cache

if constexpr (kCastXBeforeOutMul) {
inp_res_cacheli] = inp_res; // inp_res & fp32 By x+residual

// pass 2 #, M v[i] (B round B| DType) Bk inp_res_cache (fp32) B sum
float2 valf;
if constexpr (kCastXBeforeOutMul) {
valf = inp_res_cachelil; // £/ fp32 ¥§E# sum, 5§ forward_native —
} else {
valf = device::cast<fp32x2_t, packed_t>(v[i]);
}

v_out[i] = rms<kCastXBeforeOutMul>(valf, v_weight[i], rsgrt_square_sum);
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« WITEE: DarkSharpness BN FER|Z BB XM (fused_add_rmsnorm_hf.cuh) , M=
3T constexpr flag EAIMA kernel, AR F R, B HF 1B XIEANERSEK
kCastXBeforeOutMul EEAILA CUDA kernel, #R#F7 RS EH RS,

« BESIX: charlotte12] EELIF 5| N inp_res_cache KL% fp32 B sum, LUER
bitwise Mk, DarkSharpness Fi5E 2 EEE cache, charlotte12| f&fF: HF XN E%
523 (forward_native) EH fp32 kfa, WmBEREHE, M vli] (B round 3| bf16) R
KB BImEBEMRERE (1e-2) . mAIRE cache, HfRERAE LIS LE,



- BZ 5Kt RA A EIRE BBuf #o DarkSharpness BJiA®, DarkSharpness 44H 7
LGTM,

« REGIRIT: EAIA kernel vs BIZZBEME X (design): X4 DarkSharpness ZEiX, ¥ HF
BEXAEA kCastXBeforeOutMul MRS EKEAIA kernel,

< HEE R BT EE fp32 sum cache (performance): &8 inp_res_cache, EATXTi#
i bitwise MREZXEHR, BIXY kCastXBeforeOutMul X true BB, THIMTFE,.

< MERFKEE: BEANE bitwise iR (testing): MEIRIZRITHEIES, forward_native_hf _reference
YEASE LI,

R -5 B
o

1. FMEERER XK : 3E HF 3842 (kCastXBeforeOutMul=false) & if constexpr 1R IEEF 4
, BEERIEERM, EFARASEEZERRE JIT kernel (BRBTH) .

2. hidden_size &M : is_supported_jit_fused_add_rmsnorm_hidden_size FRE T
%16 3$55F0 <=8192, BHEERENER LR 2MEKE| forward_native, EREKEFEXFF
B K hidden_size, E¥ B,

3. FEZMA: ZAIE bug MERAIE HF EXHER, MHSBRMEh, EWLS5ELI,
REEE golden (41 CI &) BOMRA T 8EFE ZRIFT tolerance, PR body ZIHT 7 A
ZRMER X,

4. MEgERm: M forward_native (4 Python) #eF| JIT kernel BEHAB E MUk ; Xt
FBAEA flashinfer RAZBERIZ TR

- AP /A FrAIRE cast_x_before_out_mul=True FEAFKREWNER (sdar.py.
sdar_moe.py. moss_vl.py. gwenZ2.py. gwen3.py. transformers.py. vision.py) B
IR IEFANEER Y, TRNAEEXR,

« Z%: JIT kernel ZFNFIAE; FERSEHE, HRASHRASRRE—R LEEF
o

- FIRN: E8%IPEAEY B fused_add_rmsnorm RAZRE B & kCastXBeforeOutMul 4
—3KE; MAERERHESEE S TRIE,

« RFRARIE: BOEBATE , ¥MEEEEE |, TRIFT CL golden, JIT kernel EH 4w %
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