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# vlim/model_executor/kernels/linear/mixed_precision/triton_w4al6.py

class TritonW4A16LinearKernel(MPLinearKernel):

Triton-based W4A16 GEMM kernel for ROCm (MI300 and newer) and CUDA (SM8&0+).

SUPPORTED_QUANT_TYPES = TRITON_W4A16_SUPPORTED_QUANT_TYPES

@classmethod

def get_min_capability(cls) -> int:
# Triton handles capability checks itself
return 0

@classmethod
def can_implement(cls, c: MPLinearLayerConfig) -> tuple[bool, str | None]:
# RREFEMRE: Za{XAY ROCm, ALY CUDA 2 ROCm
if not (current_platform.is_rocm() or current_platform.is_cuda()):
return False, "TritonW4A16LinearKernel requires CUDA or ROCm"

if c.weight_type not in cls.SUPPORTED_QUANT_TYPES:
return (
False,
f"Quant type {c.weight_type} not supported; "
f"'supported: {cls.SUPPORTED_QUANT_TYPES}",

if c.act_type not in (torch.float16, torch.bfloat16):
return False, "Only float16/bfloat16 activations are supported"

N = c.partition_weight_shape[1]
if N% 8 !1=0:
return (
False,
f"Output features ({N}) must be divisible by 8 "
"(8 int4 values packed per int32)",
)

if c.has_g_idx:



return (
False,
"Activation reordering (g_idx) is not supported by "
"TritonW4A16LinearKernel",

gs = c.group_size

if (
gs not in TRITON_W4A16_SUPPORTED_GROUP_SIZES
and gs = c.full_weight_shapel0]

return (
False,
f"Group size {gs} not supported; "
f"'supported: {TRITON_W4A16_SUPPORTED_GROUP_SIZES}",

return True,
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# vlilm/model_executor/kernels/linear/__init__.py

# IR RIEFHES 89 CUDA WAA16 RF&
_POSSIBLE_KERNELS: dict[PlatformEnum, list[type[MPLinearKernel]]] = {
PlatformEnum.CUDA: [
CutlassW4A8LinearKernel,
MachetelinearKernel,
AllSparkLinearKernel,
MarlinLinearKernel,
ConchlLinearKernel,
ExllamalLinearKernel,
TritonW4AT16LinearKernel, # #13%: EARMMESRK fallback
1,
PlatformEnum.ROCM: [
TritonW4A16LinearKernel,
ConchlLinearKernel,
ExllamalLinearKernel,
1,
#... BT e
}

TSR A
W& mgoin IRHFTREFE—MERETE, EA Triton WARARLL Marlin AL RAZMERERIR
. BETIZAZIEA fallback BBEK, B THE,



c BREEEMEEL (performance): AT PR KiAFHD, 1B mgoin &£ LGTM, B4 % E,

R 5 B

c R R, RERFRFEREFMFNRTARZEMR, RMEBKZOITEZLE,
Triton RAZMEARMBRLER fallback, FaFMIA Marlin FFFEREMERE, BENK:
# Triton £ CUDA ERERZE/AMIATHE IR bug, ZRMAFPXEIEELEERE A
P, B TEER, BWAERLS PR P MEEEH EREE, URBAFR RAMEEIELE L
PERE R BB RO FHA,

- B RSEE: X# CUDA F& LR Marlin XFF4E B WAAT6
compressed-tensors =& (40 Gemma 4) . FREE: FF, BRTIFCERIMNERL
WeE, BXIAEBTLEIER, X ROCm F& LM,

« RFSFRT: BROMEREES | ERRAEBRA TR VMR EE

KRR EE

« PR #43325 [MLA][Attention] Add OOT MLA prefill backend registration mechanism:
BANK / EsEMLEIAEX, BRILERINERY E.

« PR #39177 [ROCm][Perf] Expose AITER MoE sorting dispatch policy via env var: & A
ROCm W#ZMEX, ¥BE CUDA ¥8&,



