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// ngram_embedding.cuh (partial) — #13¢ decode £ kernel ZE wrapper

constexpr int kDecodeBlockSize = 256;
constexpr int kMaxComputeNGramldsDecodeBlocks = 65535;

/] 4% per output B ngram ID it& kernel
__global__ void ComputeNGramIldsDecodeKernel(
int batch_size,
int ne_n,
int ne_k,
const int* __restrict__ ne_weights,
const int* __restrict__ ne_mods,
const int* __restrict__ exclusive_ne_embeder_size_sums,
const int* __restrict__ ne_token_table,
int max_context_len,
const intb4_t* _ restrict__ row_indices,
const int* __restrict__ column_starts,



int* __restrict__ n_gram_ids) {
const int num_configs = (ne_n - 1) * ne_k;
const int total_outputs = batch_size * num_configs;
for (int output_idx = blockldx.x * blockDim.x + threadldx.x;
output_idx < total_outputs;
output_idx += blockDim.x * gridDim.x) {
const int reqg_id = output_idx / num_configs;
const int config_idx = output_idx - reg_id * num_configs;
const int k_idx = config_idx % ne_k;
const int n_idx = config_idx / ne_k;
const int weight_offset = n_idx * ne_k * ne_n + k_idx * ne_n;
const int ne_mod = ne_mods[n_idx * ne_k + k_idx];
uinté4_t n_gram_id = 0;
const intb4_t req_token_table_offset = row_indices[reqg_id] * static_cast<int64_t>(max_
context_len);
const intb4_t current_token_table_offset = req_token_table_offset + column_starts[req_id];
for (intj=0;j < n_idx + 2; j++) {
if (current_token_table_offset - j < req_token_table_offset) { break; }
const int token = ne_token_table[current_token_table_offset - j];
if (token < 0) { break; } // BEEEAFRITA ignore B token
const uint64_t term = static_cast<uinté4_t>(token) * static_cast<uint64_t>(ne_
weights[weight_offset + j]);
n_gram_id += term % ne_mod;
}
n_gram_id %= ne_mod;
n_gram_id += exclusive_ne_embeder_size_sums[n_idx * ne_k + k_idx];
n_gram_ids[output_idx] = static_cast<int>(n_gram_id);

/! # NgramEmbeddingKernel #89&24 wrapper, f# TVM JIT @M
static void compute_n_gram_ids_decode(
const intb4_t ne_n,
const intb4_t ne_k,
const tvm::ffi::TensorView ne_weights,
const tvm::ffi::TensorView ne_mods,
const tvm::ffi::TensorView exclusive_ne_embeder_size_sums,
const tvm::ffi::TensorView ne_token_table,
const tvm::ffi::TensorView row_indices,
const tvm::ffi::TensorView column_starts,
const tvm::ffi::TensorView n_gram_ids) {
/I ... TensorMatcher BIE4EE. £A, &&, RS launch kernel
auto stream = DeviceRuntime::Get(0)->GetStream();
int grid_size = min(kMaxComputeNGramldsDecodeBlocks,
static_cast<int>((total_outputs + kDecodeBlockSize - 1) / kDecodeBlockSize));
ComputeNGramldsDecodeKernel<<<grid_size, kDecodeBlockSize, 0, stream>>>(

batch_size, ne_n, ne_k, ...);



python/sglang/jit_kernel/ngram_embedding.py

Python 3#& X compute_n_gram_ids_decode R#HFFEME| JIT B3k, ZEHE kernel fo LE
IR A B,

# ngram_embedding.py (partial) — #3% decode & H Python wrapper

@cache_once
def _jit_ngram_embedding_module() -> Module:
return load_jit(
"ngram_embedding",
cuda_files=["ngram_embedding.cuh"],
cuda_wrappers=|
("compute_n_gram_ids", "&NgramEmbeddingKernel::compute_n_gram_ids"),
# 138 decode kernel JEA
(
"compute_n_gram_ids_decode",
"&NgramEmbeddingKernel::compute_n_gram_ids_decode",
),
("update_token_table", "&NgramEmbeddingKernel::update_token_table"),
1,

@debug_kernel_api
def compute_n_gram_ids_decode(
ne_n: int,
ne_k: int,
ne_weights: torch.Tensor,
ne_mods: torch.Tensor,
exclusive_ne_embedder_size_sums: torch.Tensor,
ne_token_table: torch.Tensor,
row_indices: torch.Tensor,
column_starts: torch.Tensor,
n_gram_ids: torch.Tensor,
) -> None:
i+ ngram ID # decode fRA (B/MNMEK—A token)
S general JRAD: REE tokens o exclusive_req_len_sums
module = _jit_ngram_embedding_module()
module.compute_n_gram_ids_decode(
ne_n,
ne_k,
ne_weights,
ne_mods,
exclusive_ne_embedder_size_sums,
ne_token_table,
row_indices,
column_starts,



n_gram_ids,

)

python/sglang/srt/layers/n_gram_embedding.py

f&2& NgramEmbedding.forward 7 3%: decode #AEEHE|HT kernel, extend RIFRFE, =2
MEER A E B R BEAD,

# n_gram_embedding.py (partial) — forward #3%x% 8 decode B HiZ1E

def forward(self, input_ids: torch.Tensor, forward_batch: ForwardBatch):
if (
forward_batch.forward_mode.is_extend()
or forward_batch.forward_mode.is_decode()

ngram_embedding_info = forward_batch.ngram_embedding_info
if forward_batch.forward_mode.is_decode():
# decode MM E%: EAE kernel, TE cumsum
compute_n_gram_ids_decode(
ne_n=self.over_embedding_n,
ne_k=self.over_embedding_k,
ne_weights=self.oe_weights,
ne_mods=self.oe_mods,
exclusive_ne_embedder_size_sums=self.exclusive_oe_embedder_size_sums,
ne_token_table=ngram_embedding_info.token_table,
row_indices=forward_batch.reqg_pool_indices,
column_starts=ngram_embedding_info.column_starts,
n_gram_ids=self.oe_n_gram_ids[: len(input_ids)],
)
else:
# extend/prefill M EL: IEREEZ, &%E cumsum
torch.cumsum(
ngram_embedding_info.req_lens,
dim=0,
dtype=torch.int32,
out=self.exclusive_req_len_sums[1 : 1 + forward_batch.batch_size],
)
compute_n_gram_ids(
ne_n=self.over_embedding_n,
ne_k=self.over_embedding_k,
ne_weights=self.oe_weights,
ne_mods=self.oe_mods,
tokens=input_ids.to(torch.int32),
exclusive_ne_embedder_size_sums=self.exclusive_oe_embedder_size_sums,
exclusive_req_len_sums=self.exclusive_req_len_sums[: forward_batch.batch_size + 1]

ne_token_table=ngram_embedding_info.token_table,
row_indices=forward_batch.reqg_pool_indices,
column_starts=ngram_embedding_info.column_starts,
n_gram_ids=self.oe_n_gram_ids[: len(input_ids)],



)
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