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# vllm/model_executor/layers/fused_moe/experts/gpt_oss_triton_kernels_moe.py

@triton.jit

def _remap_topk_to_local_kernel(
topk_ids_ptr, # [n] global expert IDs (-1 = invalid)
expert_map_ptr, # [num_experts] global->local (-1 for non-local)
out_ptr, # [n] int64 local expert IDs (-1 for invalid/non-local)
n_elements,
BLOCK: tl.constexpr,

pid = tl.program_id(0)

offs = pid * BLOCK + tl.arange(0, BLOCK)

mask = offs < n_elements

tid = tl.load(topk_ids_ptr + offs, mask=mask, other=-1)

# Clamp invalid indices to avoid OOB, then select -1 for them.
# This preserves -1, unlike plain expert_mapl[-1] which would wrap.
valid = tid >= 0

idx = tl.where(valid, tid, 0)

local = tl.load(expert_map_ptr + idx, mask=mask, other=-1)
out = tl.where(valid, local.to(tl.int64), -1)

tl.store(out_ptr + offs, out, mask=mask)

def remap_topk_to_local(
topk_ids: torch.Tensor, expert_map: torch.Tensor

) -> torch.Tensor:
"""Fused global->local expert-id mapping over a topk_ids tensor, preserving -1.
Replaces ~“torch.where(topk_ids >= 0, expert_map[topk_ids.clamp(min=0)], -1)""
with one kernel. Returns a NEW inté4 tensor."""

out = torch.empty_like(topk_ids, dtype=torch.int64)

n = topk_ids.numel()

BLOCK = 512

grid = (triton.cdiv(n, BLOCK),)

_remap_topk_to_local_kernel[grid] (topk_ids, expert_map, out, n, BLOCK=BLOCK)

return out

@triton.jit
def _masked_topk_sum_kernel(
inp_ptr, # (M, topk, K) contiguous
topk_ids_ptr, # (M, topk) int: -1 marks an invalid / non-local slot
out_ptr, # (M, K), same dtype as inp
K,
topk: tl.constexpr,



BLOCK_K: tl.constexpr,

pid_m = tl.program_id(0).to(tl.int64)
k = tl.program_id(1) * BLOCK_K + tl.arange(0, BLOCK_K)
k_mask = k < K
base = pid_m * topk
acc = tl.zeros((BLOCK_K,), dtype=tl.float32)
for j in tl.static_range(topk):
eid = tl.load(topk_ids_ptr + base + j)
# Skip invalid slots to avoid reading uninitialized data
if eid >= 0:
x = tl.load(inp_ptr + (base + j) * K + k, mask=k_mask)
acc += x.to(tl.float32)
tl.store(out_ptr + pid_m * K + k, acc.to(out_ptr.dtype.element_ty), mask=k_mask)

def masked_moe_sum(
intermediate: torch.Tensor, # (M, topk, K)
topk_ids: torch.Tensor, # (M, topk) int, -1 = invalid / non-local slot
output: torch.Tensor, # (M, K)
) -> None:
M, topk, K = intermediate.shape
BLOCK K = 1024
grid = (M, triton.cdiv(K, BLOCK_K))
_masked_topk_sum_kernel[grid](
intermediate, topk_ids, output, K, topk=topk, BLOCK_K=BLOCK_K
)
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