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/] &8 & #EFR vec_size &1 occupancy

int occupancy = 1;

cudaError_t occ_err = cudaSuccess;

if (vec_size == 4) {

occ_err = cudaOccupancyMaxActiveBlocksPerMultiprocessor(

&occupancy, P::persistent_topk_kernel<TopK, 4>, P::kThreadsPerBlock,
smem_size);

} else if (vec_size == 2) {



occ_err = cudaOccupancyMaxActiveBlocksPerMultiprocessor(
&occupancy, P::persistent_topk_kernel<TopK, 2>, P::kThreadsPerBlock,
smem_size);
} else {
occ_err = cudaOccupancyMaxActiveBlocksPerMultiprocessor(
&occupancy, P::persistent_topk_kernel<TopK, 1>, P::kThreadsPerBlock,
smem_size);
}
TORCH_CHECK(occ_err == cudaSuccess,
"persistent_topk occupancy query failed: ",
cudaGetErrorString(occ_err));

/] REEZWERZ B A headroom Z 4§

const bool needs_cooperative =
static_cast<uint32_t>(max_seq_len) > P::RADIX_THRESHOLD;

const uint32_t hw_resident_cap =
static_cast<uint32_t>(num_sms) * static_cast<uint32_t>(occupancy);
uint32_t max_resident_ctas = hw_resident_cap;
if (needs_cooperative) {
/| 8 headroom: occupancy>1 Bt& SM B—A CTA, TNUELE 1 A
uint32_t headroom = (occupancy > 1) ? static_cast<uint32_t>(num_sms) : 1u;
if (max_resident_ctas >= headroom + ctas_per_group) {
max_resident_ctas -= headroom;
}
}

uint32_t num_groups = std::min(max_resident_ctas / ctas_per_group,
static_cast<uint32_t>(num_rows));

if (num_groups == 0) num_groups = 1;

uint32_t total_ctas = num_groups * ctas_per_group;

/] ZEAEEFRNERE| FilteredTopK
if (needs_cooperative && total_ctas > hw_resident_cap) {
TORCH_CHECK(max_smem_per_block >= 128 * 1024,
"persistent_topk would oversubscribe and the FilteredTopK "
"fallback requires >=128KB smem per block (have ",
max_smem_per_block, "). total_ctas=", total_ctas,

> num_sms*occupancy=", hw_resident_cap, " (TopK=", TopK,

", vec_size=", vec_size,

, ctas_per_group=", ctas_per_group,
, smem=", smem_size, ").");
// A FilteredTopKRaggedTransform /E4 fallback
cudaError_t status =
vlim::FilteredTopKRaggedTransform<TopK>(...);
/...
}
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Reviewer LopezCastroRoberto 8§ : "Headroom logic runs unconditionally. The

headroom/oversubscription logic should only be needed when params.max_seq_len
> RADIX_THRESHOLD (32K)."

FAABIRIZ R BIZEI: "I'd fall back to one of the single-CTA kernels available, i.e.
FilteredTopKRaggedTransform or top_k_per_row_decode instead of failing with
TORCH_CHECK."

gemini-code-assist[bot] #if: "The most critical case for cooperative deadlocks ...
If even a single SM is partially occupied ... this kernel will deadlock. At least one
CTA slot should be reserved even when occupancy is 1."
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