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python/sglang/jit_kernel/fused_eh_norm.py
RS kernel 8 Python ##, REHAREOAEREE,

from __future__ import annotations
from typing import TYPE_CHECKING
import torch

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

if TYPE_CHECKING:
from tvm_ffi.module import Module

def is_supported_fused_eh_norm_hidden_size(hidden_size: int) -> bool:
# hidden_size A (256, 8192] SEERNEBE 256 ByfZEk
return hidden_size > 256 and hidden_size <= 8192 and hidden_size % 256 ==

@cache_once
def _jit_fused_eh_norm_module(hidden_size: int, dtype: torch.dtype) -> Module:
# M3k JIT /iR 58k, B3 hidden size. BT X PDL fofkdE3 Rl
args = make_cpp_args(hidden_size, is_arch_support_pdl(), dtype)
return load_jit(
"fused_eh_norm",



*args,

cuda_files=["elementwise/fused_eh_norm.cuh"],

# ¥ C++ AR FusedEHNormKernel B % run &% A fused_eh_norm
cuda_wrappers=[("fused_eh_norm", f"FusedEHNormKernel<{args}>::run")],

def fused_eh_norm(
inputs_embeds: torch.Tensor,
previous_hidden: torch.Tensor,
enorm_weight: torch.Tensor,
hnorm_weight: torch.Tensor,
eps: float,
) -> torch.Tensor:
"""Return fused EH norm + cat for contiguous CUDA fp16/bf16 tensors."""
# XX FF fp16 =K bf16
if inputs_embeds.dtype not in (torch.float16, torch.bfloat16):
raise RuntimeError(
f'"fused_eh_norm: unsupported dtype {inputs_embeds.dtype}; "
"expected torch.float16 or torch.bfloat16"
)
# IXEHF 2D A
if inputs_embeds.dim() |= 2:
raise RuntimeError(
f'"fused_eh_norm: inputs_embeds must be 2D, got {inputs_embeds.dim()}D"
)
hidden_size = inputs_embeds.shape[1]
# K& hidden_size ZEAEXIFBEN
if not is_supported_fused_eh_norm_hidden_size(hidden_size):
raise RuntimeError(
f'"fused_eh_norm: unsupported hidden_size={hidden_size} "
"(must be in (256, 8192] and a multiple of 256)"
)
# Wnmmt, BARA (batch, hidden_size * 2)
output = torch.empty(
(inputs_embeds.shape[0], hidden_size * 2),
dtype=inputs_embeds.dtype,
device=inputs_embeds.device,
)
# F token WEZEREZ MY, #% kernel A
if inputs_embeds.shape[0] == 0:
return output
# KB wIF JIT module
module = _jit_fused_eh_norm_module(hidden_size, inputs_embeds.dtype)
# A CUDA kernel
module.fused_eh_norm(
inputs_embeds, previous_hidden, enorm_weight, hnorm_weight, output, eps
)

return output



python/sglang/srt/models/deepseek_nextn.py
KEhE kernel £ F| DeepSeek NextN I, 2 REIKZE SR A X 82,
# XML ITBFAN

from sglang.jit_kernel.fused_eh_norm import fused_eh_norm

# 7 forward AJE®F, BIFEEKE norm + cat FiE
if hidden_states.shape[0] > O:
previous_hidden_states = forward_batch.spec_info.hidden_states
if self.rot_weight is not None:
previous_hidden_states = torch.matmul(
previous_hidden_states, self.rot_weight
)
if _is_cuda:
# EARS kernel — KM norm + cat
eh_input = fused_eh_norm(
hidden_states,
previous_hidden_states,
self.enorm.weight,
self.hnorm.weight,
self.enorm.variance_epsilon,
)
else:
# 3F CUDA ®#&EIHEER
eh_input = torch.cat(
(
self.enorm(hidden_states),
self.hnorm(previous_hidden_states),
),
dim=-1,
)
# BB AE
if isinstance(self.eh_proj, ReplicatedLinear):
hidden_states, _ = self.eh_proj(eh_input)
else:
hidden_states = self.eh_proj(eh_input)

python/sglang/jit_kernel/csrc/elementwise/fused_eh_norm.cuh
CUDA kernel 523, BUTEZFREIEES norm + cat iT&,

#include <sgl_kernel/tensor.h>
#include <sgl_kernel/utils.h>
#include <sgl_kernel/runtime.cuh>
#include <sgl_kernel/tile.cuh>
#include <sgl_kernel/utils.cuh>
#include <sgl_kernel/vec.cuh>
#include <sgl_kernel/impl/norm.cuh>
#include <tvm/ffi/container/tensor.h>



/| BEEMER, AT kernel Ba)

struct FusedEHNormParams {
const void* __restrict__ embeds;
const void* __restrict__ previous_hidden;
const void* __restrict__ enorm_weight;
const void* __restrict__ hnorm_weight;
void* __restrict__ output;
intb4_t embeds_stride;
inté4_t previous_hidden_stride;
int64_t output_stride;
float eps;

template <int64_t kHidden, bool kUsePDL, typename T>

__global__ void fused_eh_norm_kernel(const __grid_constant__ FusedEHNormParams params) {
using namespace device;
using Storage = norm::StorageType<T, kHidden>;

constexpr auto kNumThreads = host::norm::get_cta_threads<T, kHidden>();
constexpr auto kNumWarps = kNumThreads / kWarpThreads;

/I It EH SR

const auto embeds = static_cast<const T*>(pointer::offset<T>(params.embeds, blockldx.x *
params.embeds_stride));

const auto previous_hidden = static_cast<const T*>(pointer::offset<T>(params.previous_
hidden, blockldx.x * params.previous_hidden_stride));

const auto enorm_weight = static_cast<const T*>(params.enorm_weight);

const auto hnorm_weight = static_cast<const T*>(params.hnorm_weight);

const auto output = static_cast<T*>(pointer::offset<T>(params.output, blockldx.x * params.
output_stride));

const auto gmem = tile::Memory<Storage>::cta(kNumThreads);
__shared__ float smem[norm::kSmemBufferSize];

PDLWaitPrimary<kUsePDL>();

/] 3 embedding RO norm H 5 XN B 2R

const auto embeds_vec = gmem.load(embeds);

const auto enorm_weight_vec = gmem.load(enorm_weight);

const auto embeds_output_vec = norm::apply_norm_cta<kHidden>(embeds_vec, enorm_
weight_vec, params.eps, smem, kNumWarps);

gmem.store(output, embeds_output_vec);

/] 3t previous hidden 4 norm 5 N 5 ¥4

const auto prev_vec = gmem.load(previous_hidden);

const auto hnorm_weight_vec = gmem.load(hnorm_weight);

const auto prev_output_vec = norm::apply_norm_cta<kHidden>(prev_vec, hnorm_weight_vec,
params.eps, smem, kNumWarps);

gmem.store(output + kHidden, prev_output_vec);



PDLTriggerSecondary<kUsePDL>();

/] EARGEIER, 3 kernel B3l

template <int64_t kHidden, bool kUsePDL, typename T>

struct FusedEHNormKernel {
static_assert(host::norm::is_config_supported<T, kHidden>(), "Unsupported norm
configuration");
static_assert(host::norm::should_use_cta<T, kHidden>(), "fused_eh_norm requires CTA norm")

static constexpr auto kernel = fused_eh_norm_kernel<kHidden, kUsePDL, T>;
static constexpr uint32_t kBlockSize = host::norm::get_cta_threads<T, kHidden>();

static void run(const tvm::ffi::TensorView embeds,
const tvm::ffi::TensorView previous_hidden,
const tvm::ffi::TensorView enorm_weight,
const tvm::ffi::TensorView hnorm_weight,
const tvm::ffi::TensorView output,
float eps) {
FusedEHNormParams params;
params.embeds = embeds.data;
params.previous_hidden = previous_hidden.data;
params.enorm_weight = enorm_weight.data;
params.hnorm_weight = hnorm_weight.data;
params.output = output.data;
params.embeds_stride = embeds.shape[1];
params.previous_hidden_stride = previous_hidden.shape[1];
params.output_stride = output.shape[1];
params.eps = eps;

dim3 grid(embeds.shape[0]);
dim3 block(kBlockSize);
kernel<<<grid, block>>>(params);
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