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# sgl-kernel/python/sgl_kernel/musa.py - MUSA EF Python 0O
from typing import Optional
import torch

#
# A E R (batch BRA)

def musa_batched_rotary_embedding_contiguous(

positions: torch.Tensor,

query: torch.Tensor,

key: torch.Tensor,

head_size: int,

cos_sin_cache: torch.Tensor,

is_neox: bool,

rot_dim: int,

cos_sin_cache_offsets: torch.Tensor,
) -> None:

# EERHRE C++ EF

return torch.ops.sgl_kernel.musa_batched_rotary_embedding_contiguous(



positions, query, key, head_size, cos_sin_cache,
is_neox, rot_dim, cos_sin_cache_offsets)

#
# BhE GEMV (X3F fp8 ©4H / whalb / EH)
def musa_fused_gemv(

x: torch.Tensor,

gweight: torch.Tensor,

x_scales: Optional[torch.Tensor] = None,
gweight_scales: Optional[torch.Tensor] = None,
use_swigelu: bool = False,

use_rms_norm: bool = False,

gamma: Optional[torch.Tensor] = None,

eps: float = 1e-6,

use_int4_w4alé = False
# RIE swigelu ST EMH shape EFRBHA, WMHEERE)
out_shape = x.shape[:-1] + (

gweight.shape[0] if not use_swigelu else qweight.shape[0] // 2,
)
assert not (use_swigelu and use_rms_norm), \

"gemv only fused one activation (swigelu or rms_norm)!"

#— B2 1: fp8 NAsEMER —
if gweight.dtype == torch.float8_e4m3fn:
assert qweight_scales is not None, "FP8 grouped matmul weight scales is None!"
output = torch.empty(out_shape, device=x.device, dtype=torch.bfloat16)
torch.ops.sgl_kernel.musa_fused_gemv(
X, gqweight, output, x_scales, qweight_scales,
use_int4_w4al6, use_swigelu, use_rms_norm, gamma, eps)
return output

#— B2 2: waalb B —
elif gweight_scales is not None:
assert x.dtype in (torch.bfloat16, torch.float16), \
"W4A16 gemv only support bfloat16 or float16!"
use_int4 w4al6 = True
out_shape = x.shape[:-1] + (
gweight.shape[0] if not use_swigelu else qweight.shape[0] // 2,
)
output = torch.empty(out_shape, device=x.device, dtype=x.dtype)
torch.ops.sgl_kernel.musa_fused_gemv(
X, gqweight, output, None, gweight_scales,
use_int4_w4al6, use_swigelu, use_rms_norm, gamma, eps)
return output

#— 42 3: A GEMV (fp16/bf16) —
else:
output = torch.empty(out_shape, device=x.device, dtype=x.dtype)



torch.ops.sgl_kernel.musa_fused_gemv(

x, gweight, output, None, None,

use_int4_w4al6, use_swigelu, use_rms_norm, gamma, eps)
return output

sgl-kernel/include/sgl_kernel_musa_ops.h

BEHFTA MUSA EF8 C++ 80O, fit common_extension_musa.cc JEMHER, EZEMKA

FX Ao

// sgl-kernel/include/sgl_kernel_musa_ops.h -- MUSA EF C++ E DO FEH
#pragma once

#include <ATen/ATen.h>
#include <ATen/Tensor.h>
#include <torch/torch.h>
#include <optional>

/] EMIEFEALE JmD (batched)

void batched_rotary_embedding_contiguous(
torch::Tensor& positions, torch::Tensor& query, torch::Tensor& key,
int64_t head_size, torch::Tensor& cos_sin_cache, bool is_neox,
inté4_t rot_dim, torch::Tensor& cos_sin_cache_offsets);

/] e E fmED (JE batch ARAS)

void rotary_embedding_contiguous(
torch::Tensor& positions, torch::Tensor& query, torch::Tensor& key,
intb4_t head_size, torch::Tensor& cos_sin_cache, bool is_neox);

/] B& MoE GEMV  (X#F int4 #1 swigelu)
void fused_moe_gemv(
torch::Tensor& A, torch::Tensor& B, torch::Tensor& C,
const c10::optional<torch::Tensor>& A_scale,
const ¢10::optional<torch::Tensor>& B_scale,
torch::Tensor& topk_weights, torch::Tensor& topk_ids,
bool mul_routed_weight, inté4_t topk, bool use_int4_w4al6, bool use_swigelu);

// MUSA B4 GEMV (X#F int4/rms_norm)

void musa_fused_gemv(
torch::Tensor& A, torch::Tensor& B, torch::Tensor& C,
const c10::optional<torch::Tensor>& A_scale,
const ¢10::optional<torch::Tensor>& B_scale,
bool use_int4_w4al6, bool use_swigelu, bool use_rms_norm,
const ¢10::optional<torch::Tensor>& gamma, double eps);

/| e k% (AT element-wise Bi&)

void fused_mul_add(torch::Tensor& output, torch::Tensor& self, torch::Tensor& bias, double

scale);

// top-k/top-p KA (MUSA RRA)



void musa_top_k_top_p_sampling_from_probs(
at::Tensor probs, at::Tensor output,
std::optional<at:: Tensor> maybe_indices,
std::optional<at::Tensor> maybe_top_k_arr, double top_k_val,
std::optional<at::Tensor> maybe_top_p_arr, double top_p_val,
bool deterministic, std::optional<at::Generator> gen);
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