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# test/registered/cpu/utils.py ( &4 FHE52H, )
import itertools

import torch

import torch.nn.functional as F

# SBFEEUNBERRE, #rENRE—ER
precision = {

torch.bfloat16: 1e-2,

torch.float16: 1e-3,

torch.float32: 1e-5,

# MBS EINE, ET unittest.subTest 52
# F%: @parametrize(batch=[1,1024], dim=[96,512])
def parametrize(**params):
def decorator(func):
def wrapper(self):
# WA TR SHAEE
for combo in itertools.product(*params.values()):
kwargs = dict(zip(params.keys(), combo))
with self.subTest(**kwargs):
func(self, **kwargs)
return wrapper
return decorator

# SiluAndMul £F5231: gate_proj & BIBUE
# BN x WRE—ERBIEN gate, E¥A up, ¥ silu(gate) * up
def SiluAndMul(x: torch.Tensor) -> torch.Tensor:

d = x.shapel[-1] // 2

return F.silu(x[..., :d]) * x[..., d:]



# per_token_quant_int8: & token B3| int8, REIEM/FKEF scale
def per_token_qguant_int8(x):
x = x.float()
absmax = x.abs().max(dim=-1).values.clamp_min(1e-10).unsqueeze(-1)
scale_x = absmax / 127
x_q = torch.round(x.mul(127 / absmax)).to(torch.int8)
return x_qg, scale_x

test/registered/cpu/test_gkv_proj_with_rope.py

B= CPU L QKV B S5REMEREMEETHNZENR, B8 bf16. int8, fp8 =M EfL
BR, $EILWER, ERRIEFRAARESHXHZ—,

# test/registered/cpu/test_gkv_proj_with_rope.py ( 84" )

import torch

from sglang.srt.layers.rotary_embedding.utils import apply_rotary_emb

from utils import per_token_quant_int8, native_w8a8_per_token_matmul, precision

# HEEX, 5 DeepSeek-like HA £EM X5
kv_lora_rank = 512

gk_head_dim = 192

gk_rope_head_dim = 64

num_heads = 22

# layernorm 2%, (FAwaRE)
def layernorm(x, weight, variance_epsilon=1e-6, residual=None):
orig_dtype = x.dtype
x = x.to(torch.float32)
variance = x.pow(2).mean(dim=-1, keepdim=True)
x = X * torch.rsqgrt(variance + variance_epsilon)
return (x * weight).to(orig_dtype)

# HREEALE JmD 5L LI

def rotary_emb(qg_pe, k_pe, pos, cos_sin_cache):
q_pe, k_pe = g_pe.float(), k_pe.float()
cos_sin = cos_sin_cache[pos]
cos, sin = cos_sin.chunk(2, dim=-1)
a_pe = apply_rotary_emb(qg_pel..., :rotary_dim], cos, sin, False)
k_pe = apply_rotary_emb(k_pe]l..., :rotary_dim], cos, sin, False)
return g_pe.to(orig_dtype), k_pe.to(orig_dtype)

# bfl6 RETHTERAMESE

def native_torch(qg_input, hidden_states, g_a_proj_weight, ...):
# RRBAT: A 8B — layernorm — B &% — 3% nope/rope —
# nope WX w_kc BRET — latent cache &£/ — k/v B8 —
# k_pe BHE — rotary_emb — A% g_input/k_input/v_input

test/registered/cpu/test_moe.py



CPU MoE Rb&EREFHPNR, BE bf16. int8. fp8. int4 WHME(ER, ©% topk B
A1 fused_experts_cpu AAZIAA, & CPU #EZLEERZ—,

# test/registered/cpu/test_moe.py ( %)

import torch

from sglang.srt.layers.amx_utils import CPUQuantMethod

from utils import torch_naive_fused_moe, torch_w8a8_per_column_fused_moe, precision

# WM REF R MK grouped topk, BIEA fused_experts_cpu
def fused_moe(a, w1, w2, score, topk, renormalize, prepack):
topk_weights = torch.empty(B, topk, dtype=torch.float32)
topk_ids = torch.empty(B, topk, dtype=torch.int32)
topk_weights, topk_ids = kernel.grouped_topk_cpu(
a, score, topk, renormalize, G=1, topk_group=1, 0, None, None
)
packed_w1 = kernel.convert_weight_packed(w1) if prepack else w1l
packed_w2 = kernel.convert_weight_packed(w2) if prepack else w2
return kernel.fused_experts_cpu(
a, packed_w1, packed_w2, topk_weights, topk_ids,
inplace=True, quant_method=CPUQuantMethod.UNQUANT,
)

class TestFusedExperts(CustomTestCase):
# BEBETNNR S5 %
M = [2, 114]; N = [32]; K = [32]; E = [4]; topk = [2]; renormalize = [False, True]
M_int8 = [1, 39]; N_int8 = [128]; K_int8 = [256]; E_int8 = [8]; topk_int8 = [3]
# - fp8, int4 M

def bf16_moe(self, m, n, k, e, topk, renormalize):
a = torch.randn((m, k), device='cpu', dtype=torch.bfloat16) / 10
w1 = torch.randn((e, 2*n, k), device='cpu', dtype=torch.bfloat16) / 10
w2 = torch.randn((e, k, n), device='cpu', dtype=torch.bfloat16) / 10
score = torch.randn((m, e), device='cpu', dtype=torch.bfloat16)
torch_output = torch_naive_fused_moel(a, w1, w2, score, topk, renormalize)
fused_output = fused_moe(a, w1, w2, score, topk, renormalize, prepack=True)
atol = rtol = precision[torch_output.dtype]
torch.testing.assert_close(torch_output, fused_output, atol=atol, rtol=rtol)
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