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# slime/backends/megatron_utils/cp_utils.py

def _pad_routed_experts(experts: torch.Tensor, pad: int, num_experts: int) -> torch.Tensor:
# WRAREE padding M| EIERE
if pad == 0:
return experts
_, num_layers, topk = experts.shape
# ARERE: A arange FEUIE num_experts, FREZNEXZ R EAREENR
pad_experts = (
torch.arange(
pad * num_layers * topk,
device=experts.device,
dtype=experts.dtype,
).reshape((pad, num_layers, topk))
% num_experts
)
# HHERKESHEAKE

return torch.cat([experts, pad_experts], dim=0)

def prepare_routed_experts_for_routing_replay(
rollout_routed_experts: Sequence[torch.Tensor],
tokens: Sequence[torch.Tensor],
*
num_experts: int,
data_pad_size_multiplier: int,
sequence_parallel: bool,
allgather_cp: bool,
) -> torch.Tensor:
# X45% rollout /= HA9BE B & KT EIE 5 U4k token /7

assert len(rollout_routed_experts) == len(tokens)



for experts, token_ids in zip(rollout_routed_experts, tokens, strict=False):
# ERENEL token # 1 (TRE—A token X&5 KB HUN)
assert experts.shape[0] == token_ids.shape[0] - 1

# EENFIWNRE—MLE padding — expert

padded_experts = [_pad_routed_experts(experts, 1, num_experts) for experts in rollout_
routed_experts]

pad_size = mpu.get_tensor_model_parallel_world_size() * data_pad_size_multiplier

if allgather_cp:
# allgather_cp #=R: FAAFHIBHERE, #& CP_size * pad_size BN, BHoHK B|& CP rank
routed_experts = torch.cat(padded_experts, dim=0)
cp_size = mpu.get_context_parallel_world_size()
cp_rank = mpu.get_context_parallel_rank()
global_pad_size = cp_size * pad_size
pad = (global_pad_size - routed_experts.size(0) % global_pad_size) % global_pad_size
routed_experts = _pad_routed_experts(routed_experts, pad, num_experts)
routed_experts = routed_experts.chunk(cp_size, dim=0)[cp_rank]
else:
# 3E allgather_cp #R: GANFF|% slice_with_cp B##E, BE pad_size ¥
routed_experts = [
slice_with_cp(experts, lambda x, pad: _pad_routed_experts(x, pad, num_experts))
for experts in padded_experts
]
routed_experts = torch.cat(routed_experts, dim=0)
pad = (pad_size - routed_experts.size(0) % pad_size) % pad_size
routed_experts = _pad_routed_experts(routed_experts, pad, hum_experts)

if sequence_parallel:
# EFFRFHFHFAT, # TP rank IR FIEE
tp_rank = mpu.get_tensor_model_parallel_rank()
tp_size = mpu.get_tensor_model_parallel_world_size()
seglen = routed_experts.size(0)
assert seqglen % tp_size ==
start = seqlen // tp_size * tp_rank
end = seglen // tp_size * (tp_rank + 1)
routed_experts = routed_experts[start:end]

return routed_experts

slime/backends/megatron_utils/actor.py
EE57T fill_routing_replay A7k, BMRARKEANKZEHEZILEL
prepare_routed_experts_for_routing_replay, &tk 7 A,

# slime/backends/megatron_utils/actor.py ( B&sh/5 )

def fill_routing_replay(self, data_iterator, num_microbatches, rollout_data):

if "rollout_routed_experts" not in rollout_data:
raise ValueError(



“rollout_routed_experts is required in rollout_data when use_rollout_routing_replay is

set.

from megatron.core.transformer.transformer_block import get_num_layers_to_build
from megatron.core.transformer.transformer_layer import get_transformer_layer_offset
from slime.utils.routing_replay import RoutingReplay

for iterator in data_iterator:
iterator.reset()

# 1EIRALIEEA micro-batch
for _ in range(sum(num_microbatches)):
batch = data_iterator[0].get_next(["rollout_routed_experts", "tokens"])
# B4 cp_utils PEIXFRE, EAFTERE
rollout_routed_experts = prepare_routed_experts_for_routing_replay(
batch["rollout_routed_experts"],
batch["tokens"],
num_experts=self.args.num_experts,
data_pad_size_multiplier=self.args.data_pad_size_multiplier,
sequence_parallel=self.args.sequence_parallel,
allgather_cp=self.args.allgather_cp,

routing_replay_offset = 0
for vp_stage, model in enumerate(self.model):
config = model.module.config
num_layers_to_build = get_num_layers_to_build(config, vp_stage=vp_stage)
offset = get_transformer_layer_offset(config, vp_stage=vp_stage)
for layer_id in range(offset, offset + num_layers_to_build):
# BAEE (3 MoE B)
if isinstance(config.moe_layer_freq, int):
if layer_id % config.moe_layer_freq != 0:
continue
elif isinstance(config.moe_layer_freq, list):
assert len(config.moe_layer_freq) > 0
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