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// marlin_template.h (K E&)
/] it E EERS KB NRZITH bool, EMELZEIINL

template <
typename scalar_t, // compute dtype, half or nv_float16
const host::ScalarTypeld w_type_id, // weight ScalarType id
const int threads, // number of threads in a threadblock
const int thread_m_blocks, // number of 16x16 blocks in the m dimension
const int thread_n_blocks, // same for n dimension (output)
const int thread_k_blocks, // same for k dimension (reduction)
const bool m_block_size_8, // whether m_block_size ==
const int stages, // number of stages for async pipeline
const int group_blocks, // humber of consecutive 16x16 blocks with separate scale
const bool is_zp_float, // is zero point of float16 type?
const bool kISEP, // RiZFRB40: 2T expert-parallel B2
const bool kHasBias // #w¥BtB40: ZEH per-expert bias
>
__global__ void Marlin(...) {
/...
/l ™ R ID 3 PMRE KIsEP /8 if constexpr
int num_valid_blocks = parallel;
if constexpr (kIsEP) {
/l EP B2 FEERIRTAK block
for (inti=0;i < parallel; i++) {



if (expert_ids_ptr[i] == -1) num_valid_blocks—;

}
/...
// bias Bin®R#E kHasBias £/ if constexpr
if constexpr (kHasBias) {
if (last) {
scalar_t2 tmp_bias = b_bias[0];
if constexpr (m_block_size_8) {
tmp_bias = Dtype::num2num2(
reinterpret_cast<scalar_t*>(&b_bias[0]) [(threadldx.x % 8) / 4]);
}
res = __hadd2(res, tmp_bias);

}
...

}
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# test_moe_wnalb_marlin.py (F3EMIR)
# BEALIEIE large-M Ao bias A& T H Marlin MoE $X{EIE#aME

@pytest.mark.parametrize("m", [123, 2304])
@pytest.mark.parametrize("has_bias", [False, True])
def test_fused_marlin_moe_large_non_ep_schedule(m, has_bias):
torch.manual_seed(0)
n, k, e, topk = 1024, 512, 8, 2
dtype = torch.bfloat16
group_size = 128
quant_type = scalar_types.uint4b8

# BBt A F EAE

hidden_states = torch.randn((m, k), device="cuda", dtype=dtype) / 10

w_refl, qweight1, scales1, zeros1, g_idx1, sort_indices1 = _setup_moe_weights(
e, n, k, quant_type, group_size, False, dtype

)

w1_bias = (
torch.randn((e, n), device="cuda", dtype=dtype) / 100 if has_bias else None

)

# ... BARELRMABWL ..

# A fused_marlin_moe (5 JIT 4wiFE0 X5
output = fused_marlin_moe(
hidden_states=hidden_states,
wl=gweightl, w2=gweight2,
w1_scale=scales1, w2_scale=scales?2,



gating_output=router_logits,

topk_weights=topk_weights, topk_ids=topk_ids,
g_idx1=g_idx1, g_idx2=g_idx2,

sort_indices1=sort_indices1, sort_indices2=sort_indices2,
w1_zeros=zerosl, w2_zeros=zeros2,

w1_bias=w1_bias, w2_bias=w2_bias,

num_bits=4, is_k_full=True,

routed_scaling_factor=1.0, activation="relu2", is_gated=False,

# & expert ZESLH, (& bias H%)
output_ref = torch.zeros_like(hidden_states, dtype=torch.float32)
for expert_id in range(e):
token_indices, route_indices = torch.where(topk_ids == expert_id)
intermediate = hidden_states[token_indices] @ w_ref1[expert_id].T
if wl_bias is not None:
intermediate += w1_bias[expert_id]
intermediate = torch.square(torch.relu(intermediate))
routed = intermediate @ w_ref2[expert_id].T
if w2_bias is not None:
routed += w2_bias[expert_id]
output_ref.index_add_(
0, token_indices,
routed.float() * topk_weights[token_indices, route_indices, None],
)
torch.testing.assert_close(output, output_ref.to(dtype), rtol=0.04, atol=0.06)
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// moe_wnal6_marlin.cuh (occupancy %&3%3i% #8)

/I EEZRNGEERMEREREZTNE BREZAERESKN invalid BLE)
constexpr int kSharedMemoryValidityMargin = 512;
constexpr int kSharedMemoryLaunchReserve = 1024;

template <typename scalar_t, bool kIsEP, bool kHasBias>
exec_config_t determine_exec_config(
const host::ScalarType& q_type, int prob_m, int prob_n, int prob_k,
int top_k, int thread_m_blocks, bool m_block_size_8,
int num_bits, int group_size, bool is_k_full, bool has_zp, bool is_zp_float,
int max_shared_mem, int sms) // #3 sms &% (YA AEEER)

exec_config_t exec_cfg = {1, {-1, -1, -1}};
/... BERHA ...
for (auto& th_config : thread_configs) {
/... it& cache_size, group_blocks % ...
auto kernel = get_marlin_kernel<scalar_t, kISEP, kHasBias>(...);



if (kernel == MarlinDefault) continue;

/] 3B kernel BME: FHEBBFAEZTAFERE

cudaFuncAttributes attr;
cudaFuncGetAttributes(&attr, kernel);
int reg_size = max(attr.numRegs, 1) * th_config.num_threads * 4;

I EERTFF X block # (REFFEXHAEZTAFEERS])

int allow_count = min(
device_max_reg_size / reg_size,
max_shared_mem / (cache_size + kSharedMemoryValidityMargin +
kSharedMemoryLaunchReserve)

)

allow_count = max(min(allow_count, thread_m_blocks == 1 ? 4 : 2), 1);

if (thread_m_blocks > 1) {
/l large-batch: BRE—NEKREE (FLAE)
exec_cfg = {1, th_config};
break;
} else {
// small-batch: 3% allow_count ZANEE
if (allow_count > count) {
count = allow_count;
exec_cfg = {count, th_config};

}
}

return exec_cfg;

}
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