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[DSA] Fix top-k v2 dropping non-primary ranks' output on CUDA 13.1+ (root cause for #33835)
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Il AEXZ BB, FEEA— cur_out 55 EE, TN DSMEM 5 CTA
/] FAANHAE Bl R R BER A ANEET, A& cice 13.1+ BEIRTRIZE,
if (lis_primary) {
// 3E primary rank: &% % % 2| block-local #) smem->tmp_out,
/] 3EE . RESFFHE "cur_out = is_primary ? problem.out : smem->tmp_out",
// problem.out T[8E&E shared::cluster (DSMEM) 8|4, @ tmp_out & shared::cta;
// cicc 13.1+ &38 block-local 2 X F#iZM TN, SEK tmp_out £ 0,
/] JE%k phase 3.5 BB 0 RAFEHIB| EFA) DSMEM it (#33835 B9AREA)
for_each_input(problem.in, local_seq_len, [&](float val, uint32_t local_idx) {
const auto idx = chunk_start + local_idx;
if (val >=v_hi) {
const auto pos = atomicAdd(&smem->count_gt, 1);
if (pos < topk) [[likely]] {
smem->tmp_out[pos] = idx;
}
} else if (val >=v_lo) {
const auto count_eq = atomicAdd(&smem->count_eq, 1);
if (count_eq < kMaxNumTie) [[likely]] {
smem->tie.values[count_eq] = {val, idx};

hE
__syncthreads();
const auto local_above_count = smem->count_gt;
const auto local_equal_count = min(smem->count_eq, kMaxNumTie);
/| BEEEE rank RIZFn: XEB/5E| start_gt_local / start_eq_local
cluster.sync();
const auto start_write = start_gt_local;
const auto hum_write = local_above_count;
#pragma unroll
for (uint32_t i = 0; i < kTopKItems; ++i) {
if (const auto t = tx + i * kBlockSize;
t < num_write && start_write + t < topk) {
problem.emit(start_write + t, smem->tmp_out[t]);

}
} else {
// primary rank: HE3iEEETH# problem.out (HRAMEE, HEE DSMEM)
for_each_input(problem.in, local_seq_len, [&](float val, uint32_t local_idx) {
const auto idx = chunk_start + local_idx;
if (val >=v_hi) {
const auto pos = atomicAdd(&smem->count_gt, 1);
if (pos < topk) [[likely]] {
problem.emit(pos, idx);
}
} else if (val >= v_lo) {
const auto count_eq = atomicAdd(&smem->count_eq, 1);
if (count_eq < kMaxNumTie) [[likely]] {
smem->tie.values[count_eq] = {val, idx};



}
D;
cluster.sync();
// Phase 4: %32 %5|{E handle_tie (EEZERR)
}
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if (problem.seq_len <= kReg4MaxSeqlen) {
if (blockldx.y != worker_rank) return;
Register4::forward<kPDL>(problem, &smem);
device::PDLWaitPrimary<kPDL>();
__syncthreads();
} else if (problem.seq_len <= params.cluster_floor) {
if (blockldx.y != worker_rank) return;
Streaming::forward<kPDL>(problem, &smem);
device::PDLWaitPrimary<kPDL>();
__syncthreads();
} else {
auto cluster = cooperative_groups::this_cluster();
!/ E#Eik elected rank B4 problem.out 8@ B &89 DSMEM BR&T,
/] BRAX #32910 5| ANB) peer_problem # N H £,
problem.out = cluster.map_shared_rank(topk_indices, worker_rank);
Cluster::forward<kPDL>(problem, &smem); // B peer By output shared memory
device::PDLWaitPrimary<kPDL>();
cluster.sync();
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}
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/] A __builtin_assume % load-bearing mIEAb: EEETAE CUDA 13.1+ 8
// sm_90a EB I cicc &% (issue #32830)
__builtin_assume(problem.out == topk_indices);
problem_transform(problem, params.get_output_ptr(blockldx.x));
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# NERER "invalid argument” (bench_topk.py F#42 sweep k £E¥) .
@cache_once



def _jit_topk_v1_module():
args = make_cpp_args(is_arch_support_pdl())
return load_jit(
make_name("topk_v1"),
*args,
cuda_files=["deepseek_v4/topk_v1.cuh"],
cuda_wrappers=[("topk_transform", f"TopKKernel<{args}>::transform")],

)
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