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def preprocess_bshd_engine(
input_ids: torch.Tensor, pre_process: bool = True, need_roll: bool = False, use_fp8_padding:
bool = False

Preprocess bshd sequences.
Returns (input_ids, attention_mask, position_ids).

The input is a jagged nested tensor with shape [batch, seq, ...].

Any dense dimensions after seq are preserved in the returned padded tensor.
cp_size = mpu.get_context_parallel_world_size()

cp_rank = mpu.get_context_parallel_rank()

batch_size = input_ids.shape[0]
# £ %Y trailing dims, ffli0 topk=64 B shape[2:] = (64,)
dense_shape = tuple(input_ids.shape[2:])
seglens_in_batch = input_ids.offsets().diff()
max_seqglen = seqglens_in_batch.max().item()
tp_size = mpu.get_tensor_model_parallel_world_size()
# ... (alignment logic unchanged, omitted for brevity) ...
align_size = tp_size * cp_size * 2 if cp_size > 1 else tp_size
if align_size > 1:
pad_size = (align_size - max_seqlen % align_size) % align_size
max_seglen += pad_size

local_max_seqglen = max_seqlen // cp_size if cp_size > 1 else max_seqglen
attention_mask = torch.zeros(batch_size, local_max_seglen, dtype=torch.bool, device=input_
ids.device)
# JBA (batch_size, local_max_seglen), FLAEMA *dense_shape UERM topk FHEE
input_ids_bshd = torch.zeros(

(batch_size, local_max_seqglen, *dense_shape), dtype=input_ids.dtype, device=input_ids.



device
)
seqlens_in_batch_cpu = seqglens_in_batch.tolist()
for i in range(batch_size):
seglen_i = int(seglens_in_batch_cpuli])
if cp_size <= 1:
attention_mask[i, :seqlen_i] = True
input_ids_bshdli, :seqglen_i] = input_ids[i] # input_ids[i] KA [seqglen_i, *dense_shape]
continue
# CP zigzag handling (dense_shape preserved)
seq = input_idsl[i]
if seglen_i < max_seqlen:
seq_padded = torch.zeros((max_seglen, *dense_shape), dtype=seq.dtype, device=seq.
device)
seq_padded[:seqglen_i] = seq
seq = seq_padded
chunk_len = max_seglen // (2 * cp_size)
first_start = cp_rank * chunk_len
second_start = (2 * cp_size - cp_rank - 1) * chunk_len
first_chunk = seq[first_start : first_start + chunk_len]
second_chunk = seq[second_start : second_start + chunk_len]
local_seq = torch.cat((first_chunk, second_chunk), dim=0)
input_ids_bshdl[i] = local_seq
# attention_mask remains 2D, unchanged
valid_first = max(0, min(seqglen_i - first_start, chunk_len))
valid_second = max(0, min(seglen_i - second_start, chunk_len))
if valid_first > O:
attention_mask[i, :valid_first] = True
if valid_second > 0:
attention_mask][i, chunk_len : chunk_len + valid_second] = True

# position_ids IEY BA attention_mask BFZIRTMIE input_ids_bshd, f&¥#F 2D

if cp_size <=1:
position_ids = torch.arange(local_max_seqglen, dtype=torch.long, device=input_ids.device)
position_ids = position_ids.unsqueeze(0).expand_as(attention_mask)

else:
chunk_len = max_seglen // (2 * cp_size)
first_pos = torch.arange(first_start, first_start + chunk_len, dtype=torch.long, device=
input_ids.device)
second_pos = torch.arange(second_start, second_start + chunk_len, dtype=torch.long,
device=input_ids.device)
position_ids = torch.cat((first_pos, second_pos), dim=0).unsqueeze(0).expand_as(attention_
mask)

if need_roll and cp_size <= 1:
input_ids_bshd = torch.roll(input_ids_bshd, shifts=-1, dims=1)

return input_ids_bshd, attention_mask, position_ids
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def _check_topk_preprocess(monkeypatch, device: torch.device):
"""Helper: verify that preprocess_bshd_engine preserves topk dense dimension."""
mcore_util = _load_mcore_util_with_stubbed_megatron(monkeypatch)

topk = 64

# MERANER, 8MEARE (seq_len, topk) BHIKE

logprob_rows = [
torch.arange(3 * topk, dtype=torch.float32, device=device).reshape(3, topk),
torch.arange(2 * topk, dtype=torch.float32, device=device).reshape(2, topk) + 1000,

]

teacher_logprobs = torch.nested.as_nested_tensor(logprob_rows, layout=torch.jagged)

logprobs_bshd, attention_mask, position_ids = mcore_util.preprocess_bshd_engine(teacher_
logprobs)

# B8iF shape A (batch, padded_seq_len, topk)

assert logprobs_bshd.shape == (2, 4, topk)

assert logprobs_bshd.device.type == device.type

assert attention_mask.device.type == device.type

assert position_ids.shape == (2, 4) # attention mask %1 position ids 32 2D

# BIESCPRME: AR token ER49—3K, padding 2R HE
torch.testing.assert_close(logprobs_bshd[0, :3], logprob_rows[0])
torch.testing.assert_close(logprobs_bshd[1, :2], logprob_rows[1])
torch.testing.assert_close(logprobs_bshd[0, 3], torch.zeros(topk, dtype=torch.float32, device=
device))

torch.testing.assert_close(logprobs_bshd[1, 2:], torch.zeros(2, topk, dtype=torch.float32,
device=device))

# AR id A (int64) HhEHREEZ
id_rows = [
torch.arange(3 * topk, dtype=torch.long, device=device).reshape(3, topk),
torch.arange(2 * topk, dtype=torch.long, device=device).reshape(2, topk) + 2000,
]
teacher_ids = torch.nested.as_nested_tensor(id_rows, layout=torch.jagged)
ids_bshd, ids_attention_mask, _ = mcore_util.preprocess_bshd_engine(teacher_ids)
assert ids_bshd.shape == (2, 4, topk)
assert ids_bshd.dtype == torch.long

def test_preprocess_bshd_engine_preserves_topk_dense_dim_on_cpu(monkeypatch):
_check_topk_preprocess(monkeypatch, torch.device("cpu"))

tests/utils/test_special_megatron_kl_loss_tp.py

¥ RERIA TP KL MR, A0 BSHD &N IEHMERIE, #fk loss iTHS THD &% —3K,



def pad_for_bshd_preprocess(self, tensor: torch.Tensor) -> torch.Tensor:
"""Mirror preprocess_bshd_engine's CP=1 sequence padding for student logits."""

assert mpu.get_context_parallel_world_size() == 1, "This TP KL test does not initialize context

parallelism"

align_size = mpu.get_tensor_model_parallel_world_size()

pad_size = (align_size - tensor.shape[1] % align_size) % align_size

if pad_size == 0:
return tensor

# %Y tensor WFTARIEE (A0 vocab_size) , RIFIEEINE
padded = torch.zeros(
tensor.shape[0],
tensor.shape[1] + pad_size,
*tensor.shape[2:],
dtype=tensor.dtype,
device=tensor.device,
)
padded[:, : tensor.shape[1]] = tensor
return padded

# TE verify_correctness 3 mfy BSHD BR/RIIE (k)
full_student_logits_bshd_padded = self.pad_for_bshd_preprocess(full_student_logits_bshd)
vp_logits_bshd = full_student_logits_bshd_padded]..., shard_start:shard_end].contiguous().
detach().requires_grad_(True)
loss_out_bshd = compute_forward_kl_topk_vp(

student_logits=vp_logits_bshd,

teacher_topk_log_probs=teacher_topk_logps,

teacher_topk_ids=teacher_topk_ids,

config=cfg,

data_format="bshd",

)
# b3 BSHD 5 THD 4 loss fofh &
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