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1. BEX SelfAttention B (slime_plugins/models/minimax_m2.py) : #7& Megatron &9
SelfAttention, 7 __init__ FI$BRIAB per-head layernorm &4 IdentityOp, HHhE4L
HEB g_norm/k_norm (RMSNorm over all heads) . get_query_key_value_tensors &
3#E3d TP gather — norm — TP scatter & E GPU #9)3—1t,

2. REBREIMIE (slime_plugins/mbridge/minimax_m2.py) : & Qwen2MoEBridge, &
%= ATTENTION_MAPPING 2 _MLP_MAPPING X ILE MiniMax B block_sparse_moe
BIZAn g_norm/k_norm RXE 4, _build_config % &
moe_router_score_function="sigmoid". rotary_percent=0.5 S ABE,

7

e

3. Megatron-to-HF ##2 (slime/backends/megatron_utils/megatron_to_hf/minimax_m2.
py) : 523N convert_minimax_m2_to_hf &%k, ¥ Megatron &%k & ##8 HuggingFace
BN, REEREREHFRD (wi/w2/w3) . QKV BEH UK B EX QK Norm BRAT,

4, A EM (slime/backends/megatron_utils/megatron_to_hf/__init__.py #u
slime_plugins/mbridge/__init__.py) : ¥ _convert_to_hf core #13&n
minimaxm2/minimax_m2 R Z 5%, FHE mbridge.__init__ FHH MiniMaxM2Bridge.

5. NEEHMBA (scripts/ BE) : #38 4 A Shell A, B8EAEMSE (
scripts/models/minimax-m2.sh) . RL JIIZkB35h (scripts/run-minimax-m2.sh) .
HF—Megatron ¥, Megatron—HF ¥, JHBAER TP=2, PP=2, EP=4, 16
GPUs #E.E GRPO th#fdit,



EEUA: THIGLETMASY, (KB ER WRRNIAESR, BEEMNAZR O RESL
Bl

R

« slime_plugins/models/minimax_m2.py ({&3k #EAML); 25| source; FEH
data-contract; 5 MiniMaxM2SelfAttention, init, get_query_key_value_tensors,
get_minimax_m2_layer_spec) : BOERERMA S HF, I MiniMax-M2.5 i e % E

QK Norm SelfAttention, ZZEHERCHY X H,

« slime_plugins/mbridge/minimax_m2.py (#3k #3EE; 25| source; & core-logic; &
5 MiniMaxM2Bridge, _build_config) : ARREBLATHE, 4K Qwen2MoEBridge &%
Attention fn MLP BREt, #FE MiniMax 458 4GB E,

« slime/backends/megatron_utils/megatron_to_hf/minimax_m2.py (iR ShbIE; 25|
source; £ dependency-wiring; &5 convert_minimax_m2_to_hf) : Megatron |

HF MARE R iRtz 0Z 5, AETFEREHRS. QKV MEHRIUEBEX QK Norm BREY,

XEFE: MiniMaxM2SelfAttention.init, MiniMaxM2SelfAttention.get_query_key_value_te
nsors, get_minimax_m2_layer_spec, MiniMaxM2Bridge._build_config,
convert_minimax_m2_to_hf

R F B

slime_plugins/models/minimax_m2.py

ORI X, 2B, MiniMax-M2.5 8B 2% E QK Norm SelfAttention, ZZEHEED
B K,

from megatron.core import parallel_state

from megatron.core.models.gpt.gpt_layer_specs import get_gpt_decoder_block_spec

from megatron.core.tensor_parallel import (
gather_from_tensor_model_parallel_region,
scatter_to_tensor_model_parallel_region,

)

from megatron.core.transformer.attention import SelfAttention

from megatron.core.transformer.identity_op import IdentityOp

from megatron.core.transformer.spec_utils import build_module

class MiniMaxM2SelfAttention(SelfAttention):
"""Custom SelfAttention for MiniMax-M2.5 with full-dimension QK Norm.

MiniMax-M2.5 3t Q 1 K 2Bl £4%E RMSNorm (FiE head ) |
fiAZ& Megatron Core BRIABY per-head norm,
{£ R TP gather — norm — TP scatter MRIEE GPU V3—{bLIEHME,

def __init_ (self, config, submodules, *args, **kwargs):
# {R7E R4S layernorm #A%, ERPEHA IdentityOp FHIER FE B2 per-head norms
g_layernorm = submodules.qg_layernorm



k_layernorm = submodules.k_layernorm
IdentityOp
IdentityOp

submodules.qg_layernorm

I

submodules.k_layernorm
super().__init__(config, submodules, *args, **kwargs)

# & submodules, # %Lty E R
submodules.qg_layernorm = g_layernorm
submodules.k_layernorm = k_layernorm

# B3-S %E norms: hidden_size = num_heads * head_dim
self.g_norm = build_module(
d_layernorm,
hidden_size=self.hidden_size_per_attention_head * config.num_attention_heads,
config=self.config,
eps=self.config.layernorm_epsilon,
)
self.k_norm = build_module(
k_layernorm,
hidden_size=self.hidden_size_per_attention_head * config.num_query_groups,
config=self.config,
eps=self.config.layernorm_epsilon,

def get_query_key_value_tensors(self, hidden_states, key_value_states=None, *args,
**kwargs):
query, key, value = super().get_query_key_value_tensors(hidden_states, key_value_states,
*args, **kwargs)
# query: [sq, b, num_heads_local, head_dim]
# key: [sq, b, num_kv_heads_local, head_dim]

# &3 head £ : [sq, b, num_heads_local * head_dim]
query = query.reshape(*query.shapel:-2], -1)
key = key.reshape(*key.shape[:-2], -1)

# TP gather -> 24 norm -> TP scatter
tp_size = parallel_state.get_tensor_model_parallel_world_size()
if tp_size > 1:
query = gather_from_tensor_model_parallel_region(query)
key = gather_from_tensor_model_parallel_region(key)

query = self.q_norm(query)
key = self.k_norm(key)

if tp_size > 1:
query = scatter_to_tensor_model_parallel_region(query)

key = scatter_to_tensor_model_parallel_region(key)

# &E head 4)E : [sq, b, num_heads_local, head_dim]



query = query.view(*query.shapel:2], -1, self.hidden_size_per_attention_head)
key = key.view(*key.shape[:2], -1, self.hidden_size_per_attention_head)

return query, key, value

def get_minimax_m2_layer_spec(args, config, vp_stage=None):
""Build layer spec for MiniMax-M2.5, Z&#:2RIA SelfAttention A B & XK, "
kwargs = {"use_transformer_engine": args.transformer_impl == "transformer_engine"}
if vp_stage is not None:
kwargs["vp_stage"] = vp_stage
spec = get_gpt_decoder_block_spec(config, **kwargs)

for layer_spec in spec.layer_specs:
layer_spec.submodules.self_attention.module = MiniMaxM2SelfAttention

return spec

slime/backends/megatron_utils/megatron_to_hf/minimax_m2.py

Megatron 3| HF B8 E S A 0EE, MEEFREHRS. QKV BEFo UL B EX QK
Norm BR&T,

import re
import torch

def convert_minimax_m2_to_hf(args, name, param):
""¥& Megatron 2% /FKEHA HuggingFace #&3, (MiniMax-M2.5) ,

HF £/ “block_sparse_moe™ R, TFRMREL A wl(gate)/w2(down)/w3(up).
B & X SelfAttention £/ “g_norm™/k_norm™ fdE “q_layernorm /" k_layernorm™,
# MBS E gt
if name == "module.module.embedding.word_embeddings.weight":
return [("model.embed_tokens.weight", param)]
if name == "module.module.output_layer.weight":
return [("Im_head.weight", param)]
if name == "module.module.decoder.final_layernorm.weight":
return [("model.norm.weight", param)]

try:
head_dim = args.kv_channels if args.kv_channels is not None else args.hidden_size //
args.num_attention_heads

except AttributeError:
head_dim = args.hidden_size // args.num_attention_heads

value_num_per_group = args.num_attention_heads // args.num_qguery_groups

decoder_layers_pattern = r"'module\.module\.decoder\.layers\.(\d+)\.(.+)"
match = re.match(decoder_layers_pattern, name)
if match:



layer_idx, rest = match.groups()

# MoE £FE: linear_fc1 — w1 (gate) + w3 (up), linear_fc2 — w2 (down)
expert_pattern = r"mlp.experts\.(.+)\.weight(\d+)"
match = re.match(expert_pattern, rest)
if match:
rest, expert_idx = match.groups()

if rest == "linear_fc1":
gate_weight, up_weight = param.chunk(2, dim=0)
return [

(f"model.layers.{layer_idx}.block_sparse_moe.experts.{expert_idx}.w1.weight",
gate_weight),
(f"model.layers.{layer_idx}.block_sparse_moe.experts.{expert_idx}.w3.weight", up_
weight),
]
elif rest == "linear_fc2":
return [

(f"model.layers.{layer_idx}.block_sparse_moe.experts.{expert_idx}.w2.weight",
param),
]
else:

raise ValueError(f'Unknown expert parameter name: {name}")

# Attention #iH %%
if rest == "self_attention.linear_proj.weight":
return [(f'model.layers.{layer_idx}.self_attn.o_proj.weight", param)]

# FE QKV FHFAA Q/K/V (GQA: 48 heads, 8 kv heads)
elif rest == "self_attention.linear_gkv.weight":
param = param.view(args.num_query_groups, -1, head_dim, args.hidden_size)
g_param, k_param, v_param = torch.split(param, split_size_or_sections=[value_num_
per_group, 1, 1], dim=1)
g_param = g_param.reshape(-1, args.hidden_size)
k_param = k_param.reshape(-1, args.hidden_size)
v_param = v_param.reshape(-1, args.hidden_size)
return [
(f"model.layers.{layer_idx}.self_attn.q_proj.weight", g_param),
(f"model.layers.{layer_idx}.self_attn.k_proj.weight", k_param),
(f"model.layers.{layer_idx}.self_attn.v_proj.weight", v_param),

# B layernorm
elif rest == "self_attention.linear_gkv.layer_norm_weight":
return [(f"'model.layers.{layer_idx}.input_layernorm.weight", param)]

# QK Norm (BZXCEENER g_norm/k_norm, i@3E q_layernorm/k_layernorm)
elif rest == "self_attention.qg_norm.weight":

return [(f'model.layers.{layer_idx}.self_attn.q_norm.weight", param)]
elif rest == "self_attention.k_norm.weight":



return [(f"'model.layers.{layer_idx}.self_attn.k_norm.weight", param)]

# JE3EE A layernorm
elif rest == "pre_mlp_layernorm.weight":
return [(f"'model.layers.{layer_idx}.post_attention_layernorm.weight", param)]

# BB
elif rest == "mlp.router.weight":
return [(f"model.layers.{layer_idx}.block_sparse_moe.gate.weight", param)]
elif rest == "mlp.router.expert_bias":
return [(f"model.layers.{layer_idx}.block_sparse_moe.e_score_correction_bias", param)]

raise ValueError(f"Unknown parameter name: {name}")
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FTEITRRAEETRERRET: 6HHF zhuzilin ERIBASZIMIEAMENIEE (WB A&, HE
IEHME) o EE xs1997zju @5 T AIME &g 2B Ef %455k, ERERAE
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« SCILEMAMEIIE (question): & xs1997zju 2T AIME &4 R E %455k, A
HRAE DAPO-MATH-17k $k3B4& Fegittae,
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1. BRMERE ZE . B (slime_plugins/models/minimax_m2.py.
slime_plugins/mbridge/minimax_m2.py %) RITRFIEE TR, RIRBIEF IR
BERIPEER, FEMBEKRTREIIARYT,
2. TP gather/scatter MEREFFEH: MiniMaxM2SelfAttention ZE2%E QK Norm B3| A
TP gather #a scatter #4F, EIMBEE, FTARMAE MoE IIZKT RERR AR,
3. MHEE FAM: MiniMaxM2Bridge #k& Qwen2MoEBridge, R R ERNEFEO T,
TRERTR, |RIFEREEH,
4. BB RBEA S convert_minimax_m2_to_hf kA& bias HEMIELMEE, &
RRERTAEMSHBNUNET B, - FW: XA, #E MiniMax-M2.5 =& L #, H
F A B EE RRANEAST RL INFARERE, A% SIAFBERANG LA
Mg, AP, THIAMTE, WFH: SR ZEREARD, EEMTETER
BR, ZFIRAME. - NARID: BROEITMER , TP gather/scatter SBEFH#H , HEE
PRI, HBRBSBRLEE

K EBRRK L

« PR #2118 sync from internal: % PR [0 7 WAL, #F# T Megatron Teacher
Server S EREIREHE, A MiniMax-M2.5 SERIRMKE X3,

« PR #2102 Support top_p mask: iZ PR #3 T top_p #L X IF, 5 MiniMax-M2.5 B RL
LT RELESER, HEIRL MK,



