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[fsdp, trainer] fix: detach model_output and loss metrics to stop per-micro-batch graph
retention in actor update
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# Detach model outputs before they are appended to forward_backward_batch's
# output_lst: they are only consumed for metrics/postprocessing after backward,
# and keeping their grad_fn alive retains part of every micro-batch's autograd
# graph until the whole batch finishes. With PEFT (enable_input_require_grads)
# this pins the checkpointed embedding output plus its gradient buffer per
# micro-batch (~2 x [total_nnz, hidden] for long sequences), which accumulates
# across micro-batches and OOMs the actor update.
# (UATFREBALT forward_step™ A3AF, “loss™ 1 “metrics™ iHEZJF)
model_output = {
key: value.detach() if torch.is_tensor(value) and value.grad_fn is not None else value
for key, value in model_output.items()

}

output = {
"model_output": model_output,
"loss": loss.detach().item(),
"metrics": metrics,

}
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class _TinyCheckpointedLM(torch.nn.Module):
"""Frozen embedding + checkpointed trainable block, mimicking a PEFT/LoRA

base model with gradient checkpointing and enable_input_require_grads.

def __init_ (self):
super().__init_ ()



self.embed = torch.nn.Embedding(VOCAB, HIDDEN)
self.embed.weight.requires_grad_(False) # frozen base

self.proj = torch.nn.Linear(HIDDEN, HIDDEN, bias=False) # the trainable part
self.saved_block_input = None # weakref to the checkpoint-saved input

def forward(self, input_ids=None, use_cache=False):
x = self.embed(input_ids)
# PEFT enable_input_require_grads: embedding output requires grad so
# gradients can flow into trainable params under checkpointing.
x.requires_grad_(True)
hidden = torch.utils.checkpoint.checkpoint(self.proj, x, use_reentrant=False)
self.saved_block_input = weakref.ref(x)
return SimpleNamespace(hidden=hidden)

def test_forward_step_output_carries_no_grad_fn_and_releases_graph():
eng = _make_engine_stubl()
micro_batch = TensorDict(
{"input_ids": torch.randint(0, VOCAB, (1, SEQ))},
batch_size=[1],
)
loss, output = FSDPEngineWithLMHead.forward_step(eng, micro_batch, _loss_fn, forward_
only=False)
# The live loss must still drive backward into the trainable params.
assert loss.grad_fn is not None
loss.backward()
assert eng.module.proj.weight.grad is not None

# Contract: nothing in the collected per-micro-batch output may keep the
# autograd graph alive once the loss reference is dropped.
for key, value in output['model_output"].items():
assert not (torch.is_tensor(value) and value.grad_fn is not None), \
f"'model_output[{key!r}] still attached to the autograd graph"

saved_input = eng.module.saved_block_input

assert saved_input() is not None # sanity: alive while loss exists

del loss

gc.collect()

# “output” is intentionally still held, like forward_backward_batch's

# output_lIst holds it across the remaining micro-batches of the batch.

assert saved_input() is None, \
"checkpoint-saved block input (embedding output) survived backward: the per-micro-batch
output is retaining the autograd graph"
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