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@dataclass

class MiniMaxM3IndexerDecodeMetadata:
"""Per-decode state (cudagraph-safe). ~“decode_query len™" is the uniform
per-request query length (1, or 1 + num_speculative_tokens).

Added ~“max_decode_query_len™" field (NEW) to serve as a constexpr for the
Triton kernel, avoiding recompilation when the actual decode query length
varies across steps. It is equal to ~“reorder_batch_threshold™" (1 or

1 + num_speculative_tokens) and stays constant for the worker lifetime.
seq_lens: torch.Tensor # [num_decodes] int32

block_table: torch.Tensor

max_seq_len: int

decode_query_len: int

max_decode_query_len: int # NEW: maximum possible decode_query_len

class MiniMaxM3IndexerMetadataBuilder(...):
def __init_ (self, ...):

self._init_reorder_batch_threshold(1, supports_spec_as_decode=True)
assert self.reorder_batch_threshold is not None

# NEW: persist the threshold as max for later use in forward()
self.max_decode_query_len = self.reorder_batch_threshold

def build(self, ...) -> MiniMaxM3IndexerMetadata:
if num_decodes > 0:
decode_query_len = ... # computed from common_attn_metadata

decode_metadata = MiniMaxM3IndexerDecodeMetadata(

decode_query_len=decode_query_len,
max_decode_query_len=self.max_decode_query_len, # NEW field
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@triton.jit(do_not_specialize=["num_kv_chunks", "decode_query_len"])
def _decode_index_score_kernel(
# ... (various pointers)
head_dim: tl.constexpr,
init_blocks, local_blocks,
# REMOVED: sm_scale — decode only needs block ordering, scaling is unnecessary.
decode_query_len, # actual query length for this request (can vary)
stride_qg_n, stride_qg_h, stride_qg_d,

BLOCK_SIZE_K: tl.constexpr,

BLOCK_SIZE_Q: tl.constexpr, # NEW: number of query tokens processed per inner block
num_kv_chunks,

USE_PDL: tl.constexpr,

# NEW: flatten heads and Q dimensions into one grid dimension (per request)
BLOCK_SIZE_HQ: tl.constexpr = num_idx_heads * BLOCK_SIZE_Q

hg_offsets = tl.arange(0, BLOCK_SIZE_HQ)

g_offsets = hqg_offsets % BLOCK_SIZE_Q

g_mask = g_offsets < decode_query_len

pid_r = tl.program_id(0) # request id (instead of per-token id)
g_ids = pid_r * decode_query_len + g_offsets # global token indices

# Load KV block addresses and compute QK dot product (no scaling)
gk = tl.dot(qg, k) # sm_scale removed

# Causal mask & chunk scanning unchanged...
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