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fallbacke

/] BRI RIFREMERAERE . Blackwell A 32 %, HAHR 16 FF
constexpr size_t kVectorBytes = device::kMaxVecBytes;
static_assert(kVectorBytes % sizeof(int32_t) == 0,

"Vector byte width must contain whole int32_t elements");
constexpr size_t kElementsPerVector = kVectorBytes / sizeof(int32_t);

/l MERFTRTHEXNFTEXK
template <typename Vector>
bool is_aligned_for_vector(const int32_t* ptr) {
return reinterpret_cast<uintptr_t>(ptr) % alignof(Vector) ==

}

/] B kernel: —XkMALIE kElementsPerVector N &
template <int32_t kConstant, size_t kElementsPerVector>
__global__ void add_constant_vectorized_kernel(int32_t* dst,
const int32_t* src,
size_t length) {
using Vector = device::AlignedVector<int32_t, kElementsPerVector>;
const size_t work_idx = blockldx.x * blockDim.x + threadldx.x;
const size_t vector_count = length / kElementsPerVector;
const size_t tail_start = vector_count * kElementsPerVector;

/] RL3R B M EIHA
if (work_idx < vector_count) {
auto values = device::load_as<Vector>(src, work_idx);
#pragma unroll
for (size_t i = 0; i < kElementsPerVector; ++i) {
valuesli] += kConstant;
}
device::store_as<Vector>(dst, values, work_idx);
} else {
[ BRI FRTE (IrE)
const size_t tail_idx = tail_start + work_idx - vector_count;
if (tail_idx < length) {



dst[tail_idx] = src[tail_idx] + kConstant;
}
}
}

/I EANO: ARFBANIITFRE kernel 3E4F
void add_constant(tvm::ffi::TensorView dst, tvm::ffi::TensorView src) {
/] ... BEERHT ...
const auto* src_ptr = static_cast<const int32_t*>(src.data_ptr());
auto* dst_ptr = static_cast<int32_t*>(dst.data_ptr());
using Vector = device::AlignedVector<int32_t, kElementsPerVector>;
const bool is_vector_aligned = is_aligned_for_vector<Vector>(src_ptr) &&
is_aligned_for_vector<Vector>(dst_ptr);
/I RAEKKEBXNFRAERREMEZE
if (hum_elements >= kVectorizedMinElements && is_vector_aligned) {
const size_t grid_size = div_ceil(num_elements / kElementsPerVector +
num_elements % kElementsPerVector,
kBlockSize);

LaunchKernel(grid_size, kBlockSize, device,
add_constant_vectorized_kernel<kConstant, kElementsPerVector>,
dst_ptr, src_ptr, num_elements);

} else {

const size_t grid_size = div_ceil(num_elements, kBlockSize);

LaunchKernel(grid_size, kBlockSize, device,
add_constant_kernel<kConstant>,
dst_ptr, src_ptr, num_elements);

}
}

python/sglang/jit_kernel/benchmark/bench_add_constant.py

¥ benchmark B4, FA-TFLELER JIT module. JIT wrapper %1 PyTorch BRAIIIAMEEE, B
E2&MHRT,

# bench_add_constant.py
from sglang.jit_kernel.add_constant import _jit_add_constant_module, add_constant
from sglang.jit_kernel.benchmark.utils import (

DEFAULT_DEVICE, get_benchmark_range, run_benchmark_no_cudagraph,

#EM CI /£, K suite AT EAEMR
register_cuda_ci(est_time=15, suite="base-b-kernel-benchmark-1-gpu-large")

CONSTANT = 7 # 3R A% $E

# ESOMRRLERE: 284/ ClI BER

SIZE_LIST = get_benchmark_range(
full_range=[128, 1024, 1025, 4096, 4097, 65536, 2**20, 2**22, 2**24],
ci_range=[4096, 2**20],



@triton.testing.perf_report(
triton.testing.Benchmark(

x_names=["size"],
x_vals=SIZE_LIST,
line_arg="provider",
line_vals=["jit_module", "jit_wrapper", "torch"],
line_names=["JIT module", "JIT wrapper", "PyTorch"],
styles=[("blue", "-"), ("orange", "-"), ("green", "--")1,
ylabel="us",

plot_name="add-constant-performance”,

)
def benchmark(size: int, provider: str):
src = torch.arange(size, dtype=torch.int32, device=DEFAULT_DEVICE)
if provider == "jit_module":
# BERA R FERNED
dst = torch.empty_like(src)
module = _jit_add_constant_module(CONSTANT)

def fn():
module.add_constant(dst, src)
elif provider == "jit_wrapper":
# 3@ WA I add_constant
def fn():
add_constant(src, CONSTANT)
else:
# PyTorch RAEMSE/EA baseline
def fn():

src + CONSTANT
return run_benchmark_no_cudagraph(fn)

if _name__ =="_main__":
benchmark.run(print_data=True)

python/sglang/jit_kernel/tests/test_add_constant.py
T RKERTF / REFMAMR, k@ ELEZERE,

# test_add_constant.py
# .. RAEMR ..

def test_add_constant_unaligned_input() -> None:
"MIIE RIS R BB R E RN,
src = torch.arange(0, 4098, dtype=torch.int32, device="cuda")[1:] # A 4&#ubt R 3T5F
dst = add_constant(src, 7)
assert torch.all(dst == src + 7)

@pytest.mark.parametrize("size", [2**20, 2**20 + 3])
def test_add_constant_large_aligned_input(size: int) -> None:
"IOE KK E X A AR IERME, "

src = torch.arange(0, size, dtype=torch.int32, device="cuda")



dst = add_constant(src, -3)
assert torch.all(dst == src - 3)

def test_add_constant_large_unaligned_input() -> None:
"IIE KSR E AR AR B, "
src = torch.arange(0, 2**20 + 4, dtype=torch.int32, device="cuda")[1:]
dst = add_constant(src, 7)
assert torch.all(dst == src + 7)
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