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source; £ data-contract) : EfLEE: A% CompressedTensors MoE B2
tests/quantization/test_cpu_wnal6.py (#3k CPU E/NR; K5 test; £
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vlim/model_executor/layers/fused_moe/experts/cpu_moe.py
oI, #3E CPUExpertsint4 KA E A IE KK prepare_int4_moe_layer_for_cpu

# SPDX-License-Identifier: Apache-2.0
# SPDX-FileCopyrightText: Copyright contributors to the vLLM project

import torch

from vlim._custom_ops import CPUQuantAlgo, CPUQuantMethod, convert_weight_packed_scale_
zp, fused_experts_cpu

from vlim.model_executor.layers.fused_moe import mk

# ... HibAEE

def prepare_int4_moe_layer_for_cpu(
w13_packed: torch.Tensor, # [E, K//8, 2*I] int32 (packed int4)



w2_packed: torch.Tensor, # [E, 1//8, K] int32

w13 _scale: torch.Tensor, # [E, num_groups, 2*I] float16/bf16
w2_scale: torch.Tensor, # [E, num_groups, K] float16/bf16
quant_algo: CPUQuantAlgo = CPUQuantAlgo.GPTQ,

w13 _zeros: torch.Tensor | None = None,

w2_zeros: torch.Tensor | None = None,

) -> tupleftorch.Tensor, torch.Tensor, torch.Tensor, torch.Tensor, torch.Tensor, torch.Tensor]:
"""} GPTQ/AWQ packed IRE##A CPU NAZFTE K blocked #&3, """
# EZZ R None (WREML) , MBIRERZ R 0x77777777
# GPTQ MERZSNFES R +1, Fi 7 BIEXETR 8
if w13 _zeros is None:

num_groups = w13 _scale.size(1)

N = w13 _scale.size(2) # 2*1

w13_zeros = torch.full((w13_packed.size(0), num_groups, N // 8),
0x77777777, dtype=torch.int32)

if w2_zeros is None:

num_groups = w2_scale.size(1)

N = w2_scale.size(2) # K

w2_zeros = torch.full((w2_packed.size(0), num_groups, N // 8),
0x77777777, dtype=torch.int32)

# R B E XBREHTHE N

blocked_w13, blocked_z13, blocked_s13 = convert_weight_packed_scale_zp(
w13_packed, w13_zeros, w13_scale, quant_algo)

blocked_w2, blocked_z2, blocked_s2 = convert_weight_packed_scale_zp(
w2_packed, w2_zeros, w2_scale, quant_algo)

return (blocked_w13, blocked_w2, blocked_s13, blocked_s2, blocked_z13, blocked_z2)

class CPUExpertsInt4(mk.FusedMoEExpertsMonolithic):
""CPU INT4 W4A16 S4B E MoE Monolithic &, "
def __init_ (self, moe_config, quant_config):
super().__init__(moe_config, quant_config)

# HEBEERKKEELLN wl_scale. wl_zp £BM, BRTA

@property
def expects_unquantized_inputs(self) -> bool:

return True # WAZNIRAIEE1L

@property
def activation_format(self):
return mk.FusedMoEActivationFormat.Standard

def apply(self, hidden_states, ..., topk_weights, topk_ids, ...):
# ... EXEHE (KE scale/zp) ...
return fused_experts_cpu(
hidden_states, self.w1, self.w2, topk_weights, topk_ids,
False, CPUQuantMethod.INT4_W4AS,
self.wl_scale, self.w2_scale,



self.wl_zp, self.w2_zp, # E#E S
self.quant_config.block_shape[1], # group_size
w1_bias, w2_bias, alpha, limit, is_vnni=True)

vlim/model_executor/layers/fused_moe/oracle/int_wnal6.py
JE3RIAE . A CPU JaimikiFfaiX EALIE R 3 _process_weights_cpu

def _process_weights_cpu(
quant_config, w13, w2, w13_scale, w2_scale,
w13_g_idx=None, w2_g_idx=None,
w13_qgzeros=None, w2_qgzeros=None,
w13 _bias=None, w2_bias=None,

""CPU INT4 W4A16 REJZRHE: MM NIFEA prepare_int4_moe_layer_for_cpu, """
# AN RFAIBT packed N
# AWQ: qweight FBIRA [E, K, 2*N//8] CB#H /N 4£3T78)
# GPTQ: qweight T34RA [E, K//8, 2*N] GBI /K 4£3T8)
if w13.dim() == 3 and w13.size(2) * 8 > w13.size(1):
quant_format = "GPTQ"
quant_algo = CPUQuantAlgo.GPTQ
else:
quant_format = "AWQ"
quant_algo = CPUQuantAlgo.AWQ

# A3Z bias: A float32
if w13 _bias is not None:

w13_bias = w13_bias.to(torch.float32)
if w2_bias is not None:

w2_bias = w2_bias.to(torch.float32)

#IRARCEITERIK

(w13_gweight, w2_qweight, w13_scales, w2_scales,

w13 _qgzeros, w2_qgzeros) = prepare_int4_moe_layer_for_cpu(
w13, w2, wl13_scale, w2_scale, quant_algo,
w13_qgzeros, w2_gzeros)

return (w13_gweight, w2_gweight, w13_scales, w2_scales,
w13_g_idx, w2_g_idx, None, None, # g_idx #7 sort_indices
w13_qgzeros, w2_qgzeros, # REE &4t 4E A
None, None, w13 _bias, w2_bias)

tests/kernels/moe/test_cpu_quant_fused_moe.py
MIREZ: F¥E INT4 MoE 238 SZIAr RAZ—BRIEMR

def _ref int4_moe(a, wl_int4, w2_int4, wl_zeros, w2_zeros, wl_s, w2_s,
topk_weight, topk_ids, group_size):
"4 PyTorch %5 H,: & expert 83, REMIFITE, "
B, topk = a.shape[0], topk_ids.size(1)
out = torch.zeros(B, topk, a.shape[1], dtype=torch.float32)



for b in range(B):
for t in range(topk):
eid = topk_ids[b, t].item()
x = a[b:b+1] .float()
# REZM wl: [K, 2*N]
K_dim = wl_int4.shape[1]
wl_dg = torch.zeros(K_dim, w1_int4.shape([2], dtype=torch.float32)
for g in range(w1_s.shape[1]):
k_start = g * group_size
k_end = min((g+1)*group_size, K_dim)
zp = wl_zerosleid, g, :].float() if wl_zeros is not None else 8.0
w1 _dglk_start:k_end, :] = (
w1 _intdleid, k_start:k_end, :].float() - zp) * wl_sleid, g, :].float()
ic = torch.matmul(x, w1_dq) # [1, K] @ [K, 2*N] -> [1, 2*N]
ic = silu_and_mul(ic) # 35& + ok
# REM w2: [N, K]
N_dim = w2_int4.shapel1]
w2_dqg = torch.zeros(N_dim, w2_int4.shape[2], dtype=torch.float32)
for g in range(w2_s.shape[1]):
n_start = g * group_size
n_end = min((g+1)*group_size, N_dim)
zp = w2_zerosleid, g, :].float() if w2_zeros is not None else 8.0
w2_dqg[n_start:n_end, :] = (
w2_int4leid, n_start:n_end, :].float() - zp) * w2_s[eid, g, :].float()
oc = torch.matmul(ic, w2_dq) # [1, N] @ [N, K] -> [1, K]
out[b, t] = oc.squeeze(0)
return (out * topk_weight.unsqueeze(-1)).sum(dim=1).to(a.dtype)

def test_int4_w4al6_cpu_fused_moe(M, N, K, E, topk, group_size, quant_algo):
a = torch.randn(M, K, dtype=torch.bfloat16)
# BIZERNL INT4 REFHITE

wl_int4, w2_int4, wl_packed, w2_packed, w1_zeros, w2_zeros, wl_zeros_packed, w2_zeros_
packed, wl_s, w2_s =\

_make_int4_moe_weights(E, N, K, group_size, quant_algo)
topk_ids = torch.randint(0, E, (M, topk))
topk_weights = torch.randn(M, topk).softmax(dim=-1)
# AASEI
ref out = ref_int4 _moe(a, wl_int4, w2_int4, wl_zeros, w2_zeros, wl_s, w2_s,

topk_weights, topk_ids, group_size)

#AA CPU W% (FELBEH prepare_int4_moe_layer_for_cpu)
# .. BRIE—EME
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