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1. %m CUDA kernel: python/sglang/jit_kernel/csrc/elementwise/activation.cuh & X
ActivationKernel<T, kUsePDL> £AEAR, X#F SiLU. GELU. GELU_Tanh =&, f#
Fe &5 Ffn PDL 23R K,

2. Bl Python #2: python/sglang/jit_kernel/activation.py &3 load_jit 4RiF kernel, &
H silu_and_mul. gelu_and_mul. gelu_tanh_and_mul &%k, FFM custom op
_run_activation_inplace, _fast_math_flags MEF & LR --use_fast_math #rE& (
SM100+ fa ROCm £H) ,

3. BEEE BRI E N2 & gguf.py. cutlass_w4a8_moe.py.
fused_moe_triton/triton_kernels_moe.py. fused_marlin_moe.py. cutlass_moe.py.
srt/layers/activation.py. multimodal_gen/runtime/layers/activation.py & X%, ¥
CUDA 4% T8 KBS AM sgl_kernel ¥1# R sglang.jit_kernel.activation, 3/E
_is_cuda / _is_musa &HHIB, #RESTFERE

4. HINEBEITTMER: python/sglang/jit_kernel/tests/test_activation.py &2
test_activation_correctness #n test_activation_out_param, EZfRER dtype FTEIE
BUEIEEHME (5 PyTorch 2 5IATEL) , FHMIRIMER out SERERIZ,

5. At gEEE: python/sglang/jit_kernel/benchmark/bench_activation.py Xttt AOT (
sgl-kernel) . JIT (AA€3k) #o torch.compile SZELEYZER, T Triton MIRIEZLE & KM
BEIRES



6. FHKEEBE: A commit BEHFE ch-wan X, &¥#: B85 custom op fake LI
HIR (out_shape="input" Nz LELSZFrETHFLR) . A Blackwell L&Y
—use_fast_math. % GELU Tanh ¥ alpha Fesx09)0/F BT S 4£ 8. ¥ gate*up 5
SERF R float32 ¥EE AXFF flashinfer,
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« python/sglang/jit_kernel/activation.py (£ JIT #&; KB source; R core-logic;
45 _fast_math_flags, _jit_activation_module, _run_activation_inplace, run_activation)
DR JIT BUE RS, EXZRIFAD, fast_math KEE R AFF API

python/sglang/jit_kernel/tests/test_activation.py (#3k MR : 25| test; LR
test-coverage; 5 _reference, _tolerances, test_activation_correctness,
test_activation_out_param) : BEtMR, BE=MECE. S dtype Fo shape, RIEIEH
MR out SEfEE

python/sglang/srt/layers/quantization/gguf.py ({3 GGUF %% 23| source; £R
dependency-wiring) : 2K GGUF EERSANEER, & CUDA EBBUE R IR A

JIT ARA

python/sglang/jit_kernel/benchmark/bench_activation.py ({3 FEAEMR; 7| source
: EA core-logic; &5 benchmark, silu_and_mul, gelu_and_mul, gelu_tanh_and_mul)
MM REEE, XFEE AOT. JIT 5 torch.compile =052,

python/sglang/jit_kernel/csrc/elementwise/activation.cuh (13 CUDA RA%; 25|
other; & core-logic; &% ActivationKernel) : CUDA kernel 23, &4 =M1
fused kernel fof &5 7

python/sglang/srt/layers/moe/cutlass_w4a8_moe.py (#3k Cutlass MoE; 25| source
. A dependency-wiring) : 158k Cutlass W4A8 MoE BU¥UE R T AR

Vel =]

XS _fast_math_flags, _jit_activation_module, _run_activation_inplace,
run_activation, silu_and_mul, gelu_and_mul, gelu_tanh_and_mul, benchmark,
_reference, test_activation_correctness, test_activation_out_param

RPERAD B

python/sglang/jit_kernel/activation.py
ol JIT BUERFE2E, EXHmFAD, fast_math KEER AT API

from __future__ import annotations
from typing import TYPE_CHECKING, Optional
import torch

from sglang.jit_kernel.utils import (
cache_once,
get_jit_cuda_arch,
is_arch_support_pdl,
is_hip_runtime,
load_jit,
make_cpp_args,



)

from sglang.srt.utils.custom_op import register_custom_op

if TYPE_CHECKING:
from tvm_ffi.module import Module

def fast_math_flags() -> list[str]:
# FE &R ROCm A1 Blackwell (SM100+) £/ --use_fast_math
# B4 Blackwell EEFEHEY expf, B triton & ROCm T#£A clang HmiZe i
if is_hip_runtime():
return []
if get_jit_cuda_arch().major >= 10:
return []
return ["--use_fast_math"]

@cache_once
def _jit_activation_module(dtype: torch.dtype) -> Module:
args = make_cpp_args(dtype, is_arch_support_pdl())
return load_jit(
“activation”,
*args,
cuda_files=["elementwise/activation.cuh"],
extra_cuda_cflags=_fast_math_flags(),
cuda_wrappers=|
("run_activation", f"ActivationKernel<{args}>::run_activation"),

SUPPORTED_ACTIVATIONS = {"silu", "gelu", "gelu_tanh"}

@register_custom_op(mutates_args=["out"])
def _run_activation_inplace(op_name: str, input: torch.Tensor, out: torch.Tensor) -> None:
# MEZA (batch, hidden*2) #0 (batch, hidden) FERAZRZFEREH kernel
hidden_size = input.shape[-1] // 2
module = _jit_activation_module(input.dtype)
input_2d = input.view(-1, hidden_size * 2)
out_2d = out.view(-1, hidden_size)
module.run_activation(input_2d, out_2d, op_name)

def run_activation(op_name: str, input: torch.Tensor, out: Optional[torch.Tensor] = None) ->
torch.Tensor:
assert op_name in SUPPORTED_ACTIVATIONS, f"Unsupported activation: {op_name}"
hidden_size = input.shape[-1] // 2
if out is None:



out = input.new_empty(*input.shape[:-1], hidden_size)
_run_activation_inplace(op_name, input, out)
return out

def silu_and_mul(input: torch.Tensor, out: Optional[torch.Tensor] = None) -> torch.Tensor:
return run_activation("silu", input, out)

def gelu_and_mul(input: torch.Tensor, out: Optional[torch.Tensor] = None) -> torch.Tensor:
return run_activation("gelu", input, out)

def gelu_tanh_and_mul(input: torch.Tensor, out: Optional[torch.Tensor] = None) -> torch.
Tensor:
return run_activation("gelu_tanh", input, out)

python/sglang/jit_kernel/tests/test_activation.py
B, BESMEBIE. £M dtype fo shape, BAEIEFMER out SEkfEik

import sys

import pytest

import torch

import torch.nn.functional as F

from sglang.jit_kernel.activation import SUPPORTED_ACTIVATIONS, run_activation
from sglang.jit_kernel.utils import get_ci_test_range
from sglang.test.ci.ci_register import register_cuda_ci

register_cuda_ci(est_time=20, suite="stage-b-kernel-unit-1-gpu-large")
register_cuda_ci(est_time=30, suite="nightly-kernel-1-gpu", nightly=True)

OPS = SUPPORTED_ACTIVATIONS
DTYPES = [torch.float16, torch.bfloat16, torch.float32]
SHAPES = get_ci_test_range(
full_range=|
(7, 16),
(83, 1024),
(3, 5, 16),
(2, 3, 512),
(1, 17, 4096),
*[(2**x, 2048) for x in range(0, 15, 2)],
*[(2**x, 65536) for x in range(0, 5, 2)],
1.
ci_range=[(7, 16), (2, 3, 512)],

def _reference(op_name: str, x: torch.Tensor) -> torch.Tensor:



# 5EII: FH PyTorch BB ABUERER, & float32 TFit&EFHLEHK up
d = x.shapel[-1] // 2
lhs = x[..., :d].float()
rhs = x[..., d:]
if op_name == "silu":

act = F.silu(lhs)
elif op_name == "gelu":

act = F.gelu(lhs, approximate="none")
else:

act = F.gelu(lhs, approximate="tanh")
return act.to(dtype=x.dtype) * rhs

def tolerances(dtype: torch.dtype) -> tuple[float, float]:
# float32 ERETHAEE, FREMEA le-2
if dtype == torch.float32:
return le-4, le-4
return 1e-2, 1e-2

@pytest.mark.parametrize("op_name", OPS)
@pytest.mark.parametrize("dtype", DTYPES)
@pytest.mark.parametrize("shape", SHAPES)
def test_activation_correctness(op_name, dtype, shape):
x = torch.randn(shape, dtype=dtype, device="cuda")
out = run_activation(op_name, x, None)
expected = _reference(op_name, x)
atol, rtol = _tolerances(dtype)
torch.testing.assert_close(out, expected, atol=atol, rtol=rtol)

@pytest.mark.parametrize("op_name", OPS)
@pytest.mark.parametrize("dtype", DTYPES)
@pytest.mark.parametrize("shape", SHAPES)
def test_activation_out_param(op_name, dtype, shape):
# IEE AR out FKER, SREHERENER—XNE
x = torch.randn(shape, dtype=dtype, device="cuda")
out = torch.empty(shapel[:-1] + (shapel-1] // 2,), dtype=dtype, device="cuda")
result = run_activation(op_name, x, out)
assert result is out
expected = _reference(op_name, x)
atol, rtol = _tolerances(dtype)
torch.testing.assert_close(out, expected, atol=atol, rtol=rtol)

python/sglang/srt/layers/quantization/gguf.py
&2 GGUF EfLiER S AR, ¥ CUDA LHHUE Rkl JIT fRA
# 7 gguf.py F, BIEFEFEXHFARETREK

if _is_cuda:



from sgl_kernel import moe_align_block_size, moe_sum
from sgl_kernel.quantization import (
ggml_dequantize,
ggml_moe_a8,
ggml_moe_a8 vec,
ggml_moe_get_block_size,
ggml_mul_mat_a8,
ggml_mul_mat_vec_a8,
)
# CUDA F &/ JIT miIFMHIEREK, BN sgl-kernel 8§ AOT JRA
from sglang.jit_kernel.activation import gelu_and_mul, silu_and_mul
elif _is_musa:
from sgl_kernel import gelu_and_mul, moe_align_block_size, moe_sum, silu_and_mul
from sgl_kernel.quantization import (
ggml_dequantize,
ggml_moe_a8,
ggml_moe_a8 vec,
ggml_moe_get_block_size,
ggml_mul_mat_a8,
ggml_mul_mat_vec_a8,
)
else:
if not _is_hip:
warnings.warn(f"Only CUDA and MUSA support GGUF quantization currently.")

# fused_moe_gguf MR act FBHRERAB N B 1L
def act(x: torch.Tensor):
# EERARAMMENZED, REFHERGRKE
if activation == "silu":
return silu_and_mul(x)
elif activation == "gelu":
return gelu_and_mul(x)
raise ValueError(f"Unsupported activation: {activation}")
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