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verl/workers/engine/fsdp/transformer_impl.py

ZNSZH,: & FSDP 5|2 43 ER calculate_sum_pi_squared #r%&, M logits i+& >n?, 4t
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def prepare_model_outputs(self, output, output_args, micro_batch: TensorDict, logits_processor_
func):
use_remove_padding = tu.get_non_tensor_data(data=micro_batch, key="use_remove_
padding", default=True)
pad_mode = tu.get_non_tensor_data(data=micro_batch, key="pad_mode", default=
DatasetPadMode.NO_PADDING)
use_fused_kernels = tu.get_non_tensor_data(data=micro_batch, key="use_fused_kernels",
default=False)
calculate_entropy = tu.get_non_tensor_data(data=micro_batch, key="calculate_entropy",
default=False)
# 3ZE sum_pi_squared 1&&
calculate_sum_pi_squared = tu.get_non_tensor_data(
data=micro_batch, key="calculate_sum_pi_squared", default=False
)
distillation_use_topk = tu.get_non_tensor_data(data=micro_batch, key="distillation_use_topk",
default=False)

# RREIMEE: fused kernel REETE logits, TiEIHE Sn?



if calculate_sum_pi_squared and use_fused_kernels:
raise NotImplementedError(

“calculate_sum_pi_squared=True is not supported with use_fused_kernels=True:
"fused kernels do not materialize the full logits tensor needed for >n2."

model_output = {}
input_ids = micro_batch["input_ids"]

if use_remove_padding:
input_ids_rmpad_rolled = output_args["input_ids_rmpad_rolled"]
temperature_rmpad = output_args|["temperature_rmpad"]

if use_fused_kernels:
log_probs = output.log_probs.squeeze(0)
entropy_rmpad = output.entropy.squeeze(0)

else:
logits_rmpad = output.logits.squeeze(0)
logits_rmpad.div_(temperature_rmpad.clamp(min=1e-8).unsqueeze(-1).to(logits_rmpad.
dtype))

# & log_probs, &% (HER)
# ...

#tE S (FEERL)
if calculate_sum_pi_squared:
sum_pi_squared_rmpad = verl_F.calculate_sum_pi_squared_from_logits(logits_rmpad)

# Ulysses SP gather
if self.use_ulysses_sp:
# gather log_probs, entropy (& E§)
if calculate_sum_pi_squared:
sum_pi_squared_rmpad = gather_outputs_and_unpad(
sum_pi_squared_rmpad,
gather_dim=0,
unpad_dim=0,
padding_size=pad_size,

if pad_mode == DatasetPadMode.NO_PADDING:
cu_seqglens = input_ids.offsets()
# 3T log_probs, entropy (##&)
if calculate_sum_pi_squared:
sum_pi_squared = torch.nested.nested_tensor_from_jagged(sum_pi_squared_rmpad,
cu_seqglens)

else:
# no-rmpad B2
if calculate_sum_pi_squared:



sum_pi_squared = verl_F.calculate_sum_pi_squared_from_logits(logits)

# 4% sum_pi_squared 5 A\ model_output
if calculate_sum_pi_squared:
model_output['sum_pi_squared"] = sum_pi_squared

#.. FHRES

verl/utils/megatron/tensor_parallel.py

#13E vocab_parallel_sum_pi_squared & %%, 7 Tensor Parallel 4 K ¥R3E T IR IR M E
22,
def vocab_parallel_sum_pi_squared(vocab_parallel_logits: torch.Tensor) -> torch.Tensor:
"""Compute >n? (sum of squared probabilities) when logits are sharded across tp ranks.

Used by ~“optimal_token_baseline™ ™ advantage estimators as the path-variance proxy:
Twot=1-2%tt+ 2n? .

Args:
vocab_parallel_logits: (..., vocab_size // tp_size)

Returns: (...,)

Implementation is non-destructive (does not mutate ~“vocab_parallel_logits™ ") so it

can be safely called before ~“vocab_parallel_entropy " / ~“vocab_parallel_log_probs™

which would otherwise consume the same tensor.

tp_group = mpu.get_tensor_model_parallel_group()

# HE 2R RAERT logsumexp faE M
logits_max = vocab_parallel_logits.max(dim=-1, keepdim=True).values
dist.all_reduce(logits_max, op=dist.ReduceOp.MAX, group=tp_group)

# R EETRAIAEIH exponentiate (REEKJRIIKE)
shifted = vocab_parallel_logits - logits_max
exp_shifted = shifted.exp() # FEFIRME: BAER exp_()

# ¥ TP ranks all-reduce k#1832 & softmax o0&
sum_exp = exp_shifted.sum(dim=-1, keepdim=True)
dist.all_reduce(sum_exp, group=tp_group)

# B TP ranks all-reduce fn {1834 BRI A fo
sum_exp_squared = exp_shifted.pow(2).sum(dim=-1, keepdim=True)
dist.all_reduce(sum_exp_squared, group=tp_group)

# >n2 = sum(exp(2*(logit - max))) / (sum(exp(logit - max)))*2
return (sum_exp_squared / sum_exp.pow(2)).squeeze(dim=-1)
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