PR #46739 TEIRLE

vlim-project/vlim
[CPU][BugFix] Multiple fixes to w4a8_int8 CPU MoE path
&3 rtlE]: 2026-07-06 13:39

JRSCEESE: http://prhub.com.cn/vlim-project/vlim/pull/46739

PATHRE

« —A]3&: 85 CPU INT4 MoE B1Z I bug FH X ERE B X
« HESE: APRBTTEZEEEMN Bugfix + M, X Arm CPU AR EXEE, ZINHEE
ARt A
1. BEAEARE TS is_supported_config: XMERRFTHEIRSTELX, 2
T E I E B B M AT FE 2R
2. Fake SZILEDEM A% T torch.compile X3F, &EFE vlim/_custom_ops.py FH
register_fake A %
3. MAREM: convert_to_w4a8_int8_moe_format — T AR EITHRIZHE, MRER T EI3FMH,

BAZERERS, WP XREREEEMRIIRE Approve,

THRES B

Purpose w4a8 MoE refactor in #42789 broke parts of this path. This PR fixes the
group size passed to C++ kernel, registers fake impl for torch compile, adds support
for fp32, bf16, fp16 pre quant activations, and restores channelwise support which

was dropped by previous refactor.
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# SPDX-License-Identifier: Apache-2.0
# file: vilm/model_executor/layers/fused_moe/experts/cpu_int4_moe.py

class CPUExpertsInt4(mk.FusedMoEExpertsMonolithic):
# ... other methods ...

@staticmethod
def is_supported_config(
cls: type[mk.FusedMoEExperts],
moe_config: FusedMoEConfig,
weight_key: QuantKey | None,
activation_key: QuantKey | None,
activation_format: mk.FusedMoEActivationFormat,
) -> tuple[bool, str | None]:
"""Check if the current hardware and config support this ARM kernel."""
# Only Arm CPU is supported
if (
not current_platform.is_cpul()
or current_platform.get_cpu_architecture() = CpuArchEnum.ARM

return False, "kernel only supports Arm CPU"

# Input dtype must be one of fp32/bf16/fp16 (fp16 will be upcasted)
if moe_config.in_dtype not in (

torch.float32,

torch.bfloat16,

torch.float16,

return (
False,
f"kernel does not support {moe_config.in_dtype} input/output dtype",

# Check that PyTorch 2.7+ KleidiAl ops are available
try:
_ = torch.ops.aten._dyn_quant_matmul_4bit



_ = torch.ops.aten._dyn_quant_pack_4bit_weight
except AttributeError:
return (
False,
f"PyTorch {torch.__version__} does not support "
" dyn_quant_* 4bit ops. Install a newer version",

# Fall through to parent class generic checks
return mk.FusedMoEExperts.is_supported_config(
cls, moe_config, weight_key, activation_key, activation_format,

@staticmethod
def _supports_quant_scheme(

weight_key: QuantKey | None,

activation_key: QuantKey | None,
) -> bool:

"""Supports INT4 weights with INT8 dynamic activations."""
# channelwise or groupwise with group size being a multiple of 32
SUPPORTED_W_A = |

(kInt4W4A8StaticChannelSym, None), # <— restored channel-wise support
kInt4W4A8StaticGroup128Sym, None),
kInt4W4A8StaticGroupb64Sym, None),
kInt4W4A8StaticGroup32Sym, None),
kInt4W4A8StaticGroupSym, None),

S~ o~ o~ o~

]
return (weight_key, activation_key) in SUPPORTED W_A
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// file: csrc/moe/dynamic_4bit_int_moe_cpu.cpp

torch::Tensor dynamic_4bit_int_moe_cpu(
torch::Tensor x, torch::Tensor topk_ids, torch::Tensor topk_weights,
torch::Tensor w13_packed, torch::Tensor w2_packed, int64_t hidden_size,
inté4_t intermediate_size, intb4_t group_size,
bool apply_router_weight_on_input, inté4_t activation_kind) {

...

// _dyn_quant_matmul_4bit kernel natively supports these pre-quant activation
// dtypes:

// - fp32: with channelwise and groupwise

// - bf16: with channelwise -> upcast to fp32 for groupwise

// - fp16: not supported -> upcast to fp32 for groupwise & channelwise

const auto output_dtype = x_c.scalar_type();
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const bool should_cast_input =
((group_size = -1) && output_dtype == at::kBFloat16) ||
output_dtype == at::kHalf;
if (should_cast_input) {
x_c = x_c.to(at::kFloat);
}

// Make gates the same dtype as input to avoid extra cast
auto gates_c = topk_weights.to(x_c.scalar_type()).contiguous();

...
}
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