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PATHRE

« —/)iE: EM JIT kernel 8 dtype trait #8 warp reduction &%t

- WENE: % PREMFER, LHXE: 1) hipce FEMEHST (SFINAE vs
requires-expression) ; 2) redux.sync 38404 A& MEEEULZE;  3) utils/ BIFLH
RN (R EFFREM) ; 4) arch-specific JIT target 89523, (_cuda_arch_suffix
W) o BIWFTAR JIT kernel M8 X FF & & Rl B/ R BN,

THRES B

HRIE PR body, BHIZ "Rework the JIT kernel dtype trait system, warp reduction
primitives, host-side check utilities, and the Python build layer", {324t RIIR5HHY
reduction. B354 redux.sync BRZEE&IZ. hipcc-proof dispatch FoEFFEEH host B E,

SRR

1. dtype trait EX: & dtype_trait Eap& A DTypeTrait, I A per-field JEME (
SGL_REGISTER_*) , AEAM  fp32/fp16/bf16 trEAR packed x2/x4 K fp8 1ft4Fib;
AT IE (unpacked t/kVecSize/kFloatMax/kZeroBits) #o abs/max/min &,
packed half2/bf16x2 89 SUM 5Tt hadd2 WASRFREA HFMAZ,

2. warp reduction %&—: #3% warp::reduce<Op, kNumThreads, klnner> Z%—
reduce_sum/max/min, %3 intra-group %1 inter-group =, 4 warp reduction &£
B redux.sync 384 (SM80+ E %X add/min/max, Blackwell 32 min/max) , ROCm
1%3F shuffle 842, XA classic void_t member SFINAE i3k requires-expression LAk
% hipcc % device Bt T X B R T,

3. stream-style #&& % #F¥ CHECK HOST(cond) << ... fa CHECK_CUDA(expr) << ...,
B ERARNELKRRE, EFEtrueBi2, Bidangling-else, % TF RuntimeCheck,

4. Python IEZEBEAL: ¥ utils.py 3HFD A utils/common.py (BHEEIMFE. CI MR,
BATERAQM) | utils/arch.py (MM, BRIAHRIFRE. arch BE context manager) .
utils/compile.py (JIT %@iF. HELEHE. C++ ERSE) . utils/deps.py Gk XHRBUEM
, X 3¥F flashinfer/cutlass/mathdx) . AFFEOEN _ init_ .py EFFH,

5. arch-specific JIT target: SM30+ 2K sm_XXa 4 (@ sm_100a) ZwiF, \ER
tvm-ffi 8 compute_100a,code=sm_100a, MEHIZEMIMAIES (A0 redux.f32) . JIT
ZHEBAUSEMER, WALZFEBEAK.



6. HMEEE: 8E per token_group_quant 8bit B dtype cache key BE (fp8 & int8 #
BHEZHIREE) ; CPP_DTYPE _MAP 3§ B (fpb4, fp8 e5m2, int16, unsigned, bool)
: clangd BCE AKX EBETAT clangd >= 21 40 Doxygen EBH R Fn SMJ0+ cluster
macros,

KPEAF:
« python/sglang/jit_kernel/utils/compile.py (11 JIT %miZE; 2£F source; £

rename-or-move; {45 _make_wrapper, _local_jit_source_hash,

_resolve_kernel_path, CPP_DTYPE_MAP) : & Xf: MR utils.py Ea&HFE, X
B|HOJIIT R ZB ] (load_jit. MEERF. C++ BIRSER) |, FWEMMEXKH A
KERNEL_PATH #&#T,

python/sglang/jit_kernel/utils/common.py (13 TE®; 2£%| source; 2 core-logic
; 55 should_run_full_tests, get_ci_test_range, cache_once, is_hip_runtime) : #3g
HuE T EARR, P EREAFEINE. CIMNRIHE. S/TRARM (HIP/MUSA), #EMTFE
T Z AR

python/sglang/jit_kernel/utils/arch.py (&3 229480 ; 285 source; KR! core-logic;
%5 Archlnfo, target_name, jit_flag, _cuda_arch_suffix) : FrEEMEMAELE, 3
Archinfo A7 _cuda_arch_suffix 248, RZE JIT %&iF BirctrEf M ER,
python/sglang/jit_kernel/utils/deps.py (#£3k KFEFE; KA source; £
dependency-wiring; %5 _find_package_root, register_dependency,
get_flashinfer_include_paths, get_mathdx_root) : FFIEIRFUTIMAEIR, IRMETT BHNE
ZH XK IEIE (flashinfer/cutlass/mathdx) , &b JIT iFERH include BIRECE.,

python/sglang/jit_kernel/include/sgl_kernel/type.cuh (#3k KR4FF; £ 5| source; %
# core-logic; 45 DTypeTrait, SGL_REGISTER_DTYPE,
SGL_REGISTER_PACKED DTYPE, unpacked_t) : # C++ kX 23,
DTypeTrait<T> 450 RFME, BEFAZFAMER, Z#F packed MEZH, & warp
reduction faE1t kernel B9At,

python/sglang/jit_kernel/include/sgl_kernel/warp.cuh ({&3k MARIE; 25| source; £
A core-logic; &% warp::reduce, warp::reduce_sum, warp::reduce_max,
warp::reduce_min) : & C++ kXfF: 5234 —B) warp::reduce<Op, kNumThreads,
kInner> &%k, & reduce_sum/max/min, X3F4 warp B384 redux.sync HRE KR,

X5 cache_once, is_hip_runtime, is_musa_runtime, lazy_register_class,
make_cpp_args, _resolve_kernel_path, _cuda_arch_suffix, get_default_target_flags,
get_jit_cuda_arch, override_jit_cuda_arch, register_dependency,
get_flashinfer_include_paths, get_mathdx_root, get_mathdx_include_paths,
get_cutlass_include_paths, DTypeTrait, warp::reduce, warp::reduce_sum,
warp::reduce_max, warp::reduce_min, CHECK_HOST, CHECK_CUDA

KR BR

python/sglang/jit_kernel/utils/compile.py



oo XXAF: AR utils.py EREFHRE, A JIT HiFACEE (load_jit. MEZHFE. C++
BARSER) |, IR XK A KERNEL_PATH &84T,

""JIT compilation: load_jit, the build cache, and C++ template arguments.

from __future__ import annotations

import hashlib

import importlib.util

import logging

import os

import pathlib

import re

from contextlib import contextmanager

from typing import TYPE_CHECKING, List, Tuple, TypeAlias, Union

import torch

# NIFRD BN FEFAMTRE, CIRIARR

from sglang.jit_kernel.utils.arch import get_default_target_flags, get_jit_cuda_arch
from sglang.jit_kernel.utils.common import cache_once, is_hip_runtime

from sglang.jit_kernel.utils.deps import REGISTERED_DEPENDENCIES

if TYPE_CHECKING:
from tvm_ffi import Module

logger = logging.getLogger(__name_ )

@cache_once
def _resolve_kernel_path() -> pathlib.Path:
"B E spec MIE __file_ " FEATERR, BARTFEBTEHTA"
spec = importlib.util.find_spec("sglang.jit_kernel")
assert spec is not None and spec.origin is not None
cur_dir = pathlib.Path(spec.origin).parent.resolve()

def _environment_install():
candidate = cur_dir.resolve()
if (candidate / "include").exists() and (candidate / "csrc").exists():
return candidate
return None

def package_install():
# TODO: support find path by package
return None

path = _environment_install() or _package_install()
if path is None:
raise RuntimeError("Cannot find sglang.jit_kernel path")



return path

KERNEL_PATH = resolve_kernel_path()
DEFAULT_INCLUDE = [str(KERNEL_PATH / "include")]
CPP_TEMPLATE_TYPE: TypeAlias = Union[int, float, str, bool, torch.dtype]

CPP_DTYPE_MAP = {
torch.floaté64: "double",
torch.float32: "fp32_t",
torch.float16: "fp16_t",
torch.bfloat16: "bf16_t",
# fnuz variants & ROCm flEg torch dtype; fp8_* t BRETF|XTR A HIP A
torch.float8_e4m3fn: "fp&_e4m3_t",
torch.float8_e4m3fnuz: "fp8_e4m3_t",
torch.float8_e5m2: "fp8_ebm2_t",
torch.float8_e5m2fnuz: "fp8_ebm2_t",
torch.int8: "int8_t",
torch.int16: "int16_t",
torch.int32: "int32_t",
torch.int64: "int64_t",
torch.uint8: "uint8_t",
torch.uint16: "uint16_t",
torch.uint32: "uint32_t",
torch.uintb64: "uint64_t",
torch.bool: "bool",

def make_cpp_args(*args: CPP_TEMPLATE_TYPE) -> CPPArgList:
"""} Python E£REHA Cr+ RS FFE""
def convert(arg: CPP_TEMPLATE_TYPE) -> str:
if isinstance(arg, bool):
return "true" if arg else "false"
if isinstance(arg, (int, str, float)):
return str(arg)
if isinstance(arg, torch.dtype):
return CPP_DTYPE_MAP[arg]
raise TypeError(f'"Unsupported argument type for cpp template: {type(arg)}")

return CPPArgList(_convert(arg) for arg in args)

B
Review & BBuf 3§ CPP_DTYPE _MAP ¥ T torch.float8 e5m2 AT, 18 type.cuh RZE

X T e4m3 89 DTypeTrait b, TRESBEEITIHIFAM, DarkSharpness BN ‘XA &E
BHmiFEir, WETORMIZIF, RAZMEZNRRY BIE, YrIFAsmL M, bk,



PR body 32%| AMD CI &8 T hipcc Xt requires-expression Bz Ak a]@, EmAXRHA

classic SFINAE &1,

« fp8 ebm2 X IFAREE (correctness): DarkSharpness EIR "This won't cause compile
error. We may add support for these dtypes later.", #4BA Y RTBRET 2 BIBEME R M, e
& RmIFEIR, FEETE,

R fe5 7

o

. arch-specific suffix F£Z&M: sm_XXa BFREE CUDA >= 12.9 X SM120 E£R#H%E
¥, 1A CUDA ERBITEHEIR, B REERLIRARAL” £TTHER.

. utils IFHEDFABZKE: JRA from sglang.jit_kernel.utils import xxx B ABIZ T AE
AR, Tk _init__.py ENSFHAAXIFFS, YAEkE, BHNRA
P R A E R T R N E A

- AMD/HIP % M14: Bl AMD CI8ET __half2 R#EkkAn _ float2bfloat16_rn |8
B, 1B hipcc By requires-expression bug A eEEH i T XX hHH, (@B
SFINAE #13# 7 reduction 242,

« CHECK_HOST E®&H: &M if (COND) [[likelyl] {} else Error() ... =X, ZFRFPN
MAEZEEHRDDTREIRRE if-else, TRESFHRREIFHEIZEXRZERE IR,

« B X JIT kernel FFREFFIPERMBRK: RN 0 EEMW, FEH DTypeTrait Fo
% — warp::reduce F&MK 7 #T kernel FF& A, arch-specific JIT target ARSI ZEHIE
B4, =AM, NAFPOA, ZRERAWRF kernel WILTEER M, FEITHX
JIT kernel, BERAEFARRIERN utils/ BEH, AREEABIAINATIAE (BN
BERAKR)

« MFEFRIB: arch-specific suffix EAMBURT CUDA IRA , utils 12 T 86 EIPEREAN
BZ2Mr R | AMD/HIP 5 B 2B , CHECK_HOST ZE#E&EM dangling-else X &

KERIKZ

+ PR #31582 [Kernel] Sweep decoupled scattered kernels into sglang.kernels.ops (RFC
#29630): RIAEEX JIT kernel ERIRFEHIEM, F08KH kernel IB R H—w L = H,
52K PR 8 utils $FFaigRA 7 M — 3K,



