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vlim/models/inkling/nvidia/moe.py

38 InklingSinkExpertsLinear 2§, it LoRA FAEMHKE sink expert I1H; sHAEIFAM
HREASZH, & Inkling LoRA ZIFMIAZ .

class InklingSinkExpertsLinear(nn.Module):

LoRA-capable implementation of the Inkling sink experts.

def _init_ (
self,
n_experts: int,
d_model: int,
d_mlp: int,
*7
prefix: str = "",
) -> None:
super().__init_ ()
# A MergedColumnParallelLinear 5231, LoRA 3&Z&8 wi13 %%
from vlim.model_executor.layers.linear import (
MergedColumnParallelLinear,
RowParallelLinear,
)
self.n_experts = n_experts
self.d_mlp = d_mlp
total = n_experts * d_mlp # FT’H expert B9 MLP (84 & & fo
self.w13 = MergedColumnParallelLinear(
input_size=d_model,
output_sizes=[total, total], # gate 1 up & H—F
bias=False,
prefix=f"{prefix}.w13",
)

self.w2 = RowParallelLinear(



input_size=total,

output_size=d_model,

bias=False,

reduce_results=False,

prefix=f"{prefix}.w2",
)
self._wZ2_input_pp = self.w2.input_size_per_partition
self._col_expert: torch.Tensor | None = None

def gamma_expand(self, gammas: torch.Tensor) -> torch.Tensor:

""¥& gammas (batch, n_experts) BFF 2| TP Y10 /a8 w2 M EE, "

if self._col_expert is None or self._col_expert.device |= gammas.device:
local = self._ w2_input_pp # 4= rank B9 w2 3 AR/
start = get_tensor_model_parallel_rank() * local
cols = torch.arange(start, start + local, device=gammas.device)
# SANFI R expert &3| : cols // d_mlp
self._col_expert = (cols // self.d_mlp).long()

return gammas|:, self._col_expert]

def load_weight(self, key: str, weight: torch.Tensor) -> list[str]:
"INEARE, &I inkling IR E gate/up AR, "
if key == "w13_weight":
d_model = weight.shapel[-1]
# FR4THR gate (0,2,4...) fm up (1,3,5...)
gate = weight[:, 0::2, :].reshape(-1, d_model).contiguous()
up = weightl[:, 1::2, :].reshape(-1, d_model).contiguous()
self.w13.weight_loader(self.w13.weight, gate, 0)
self.w13.weight_loader(self.w13.weight, up, 1)
return ["w13.weight"]
# w2_weight: M (n_experts, d_mlp, d_model) Z#t 4 (d_mlp*n, d_model)
w = weight.permute(1, 0, 2).reshape(weight.shape[1], -1).contiguous()
self.w2.weight_loader(self.w2.weight, w)
return ["w2.weight"]

def forward(self, x: torch.Tensor, gammas: torch.Tensor) -> torch.Tensor:
"“H{[E: gate-up #&E -> SiLU -> T gamma -> w2 HdH, "
gate_up, _ = self.w13(x)
gate, up = gate_up.chunk(2, dim=-1)
hidden_states = torch.nn.functional.silu(gate) * up
# gamma_expand ¥ (batch, n_experts) BEF | w2 89 TP X% &
hidden_states = (hidden_states * self._gamma_expand(gammas)).to(x.dtype)
output, _ = self.w2(hidden_states)
return output

vlim/lora/layers/fused_moe.py

NMEZE -outer MoE EELEE X 45, #E enable_moe_shared_loras BMHEX
~w13_a_num_experts/_w2_b_num_experts &, 152& create_lora_weights #o
_build_lora_context, & LoRA MEZHI#Z/LEKE],



class FusedMoEWithLoRA(BaselLayerWithLoRA):
def __init_ (self, base_layer: MoERunner) -> None:

# M lora_config &, BRIAA False
self.enable_moe_shared_loras = False

@property
def w13 _a_num_experts(self) -> int:
""Expert £ : *£EBKR 1, FNA local_num_experts, """
return 1 if self.enable_moe_shared_loras else self.local_num_experts

@property
def _w2_b_num_experts(self) -> int:
""Expert #E: £ZFBA 1, FNWA local_num_experts, """
return 1 if self.enable_moe_shared_loras else self.local_num_experts

def create_lora_a_weights(self, max_loras, lora_config):
# R w13 _a_num_experts 2R EZ local_num_experts
self.w13_lora_a_stacked = tuple(
torch.zeros((max_loras, self._ w13_a_num_experts, ...), ...)
for _in range(...)

def create_lora_weights(self, ...):
self.enable_moe_shared_loras = lora_config.enable_moe_shared_loras

for experts_id in range(self.local_num_experts):
# HEZBF expert REIEZEHR O
w13_a_eid = 0 if self.enable_moe_shared_loras else experts_id
w2_b_eid = 0 if self.enable_moe_shared_loras else experts_id
self.lora_a_stacked.append(
self.w13_lora_a_stacked[0][lora_id][w13_a_eid]

vlim/models/inkling/nvidia/logits_processor.py

E5 forward WU X LoRA B12, #H lora_forward o _base_forward, % muP ZEHXIE
FIER T84 LoRA delta BI5ZE logits.

class InklingLogitsProcessor(LogitsProcessor):
def forward(self, Im_head, hidden_states, embedding_bias=None):
# base_layer {XFE LogitsProcessorWithLoRA &R b A&
# WEY self ZBER, TEEAAEAEHN _lora_forward
if hasattr(self, "base_layer"):
return type(self.base_layer)._lora_forward(
self, Im_head, hidden_states, embedding_bias

)

return self._base_forward(Im_head, hidden_states, embedding_bias)



def _lora_forward(self, Im_head, hidden_states, embedding_bias=None):
# self & LogitsProcessorWithLoRA &3 %
# 463RER base_logits + LoRA delta
mup_multiplier = self.base_layer.logits_mup_width_multiplier
mup = 1.0 / mup_multiplier if mup_multiplier else None
if self.logits_as_input:
logits = hidden_states
else:
logits = self._get_logits(hidden_states, Im_head, embedding_bias)
# XTEA logits A muP 4E85%, 1# LoRA delta ta4ERK
if logits is not None and mup:
assert self.base_layer.soft_cap is None
assert self.base_layer.scale == 1.0
logits = logits * mup
return logits

def base_forward(self, Im_head, hidden_states, embedding_bias=None):
mup = self.logits_mup_width_multiplier
if not mup:
return super().forward(Im_head, hidden_states, embedding_bias)
# ¥ muP FREkITE¥ GEMM alpha, RIS kernel
assert self.soft_cap is None
assert self.scale == 1.0
w = Im_head.weight
if self._logits_zero is None:
self._logits_zero = w.new_zeros(1)
logits = torch.addmm(
self._logits_zero,
hidden_states,
w.t(),
beta=0.0,
alpha=1.0 / mup,
)
logits = self._gather_logits(logits)
if logits is not None:
logits = logits|..., :self.org_vocab_size]
return logits

TR RHY

AR PR ZA =4 Review FiE, [EBsIHERZNEA claudelbot] E£451EEF5h Review, OFEZ%E
P& jeejeelee B EIZ PR, PR Body FBHRMERS PR #48768 $ZEXHY LoRA ¥4, FHIgH
FEmAITfE: 'A full serving evaluation with a real Inkling adapter remains required
before this draft is marked ready.' %%H RKARRIITIO, & : PR /EERIALIM Review &
—fTRE, HERTEEITE,

- BRBIMEFS L



R 5 B

- QF&:

BT EAER: 2K INKLING_MULTIMEM_AR=0, #mEAFKRIKXRE, Lamport F&UK
ERFZLEEFRNREMNMST LoRA delta, FRERBIRHFF,

« £F outer R E RLIM,: enable_moe_shared_loras ZFEH WS, =TS HAM
MoE Zftk EP BELERERE bug, MRAEZAIR,

* muP 4E5%3Z 8 : lora_forward 33t hasattr(self, 'base_layer') f&NEE, KT
LoRA B REANMNAZE, WHREKE LoRA BEBLAEMN ALK,

D BSGER R PR Body RIARTERESERSTMAE, RiBTTETMR, "TEEEE
BATE R A IA9IE X 6%,

« BOR commit: FIAEEERMRER, RAFREFES, BT RREPE,

- AP ®": BA LoRA ZhEER Inkling HAH P ILIE R A3 LoRA & HD B8 #ATHRIAIETE,
FE2%E INKLING_MULTIMEM_AR=0 IF3EEE, MaELE, LoRA BIERTIMNIT
LoRA RIM, 1B PR RERIN KM LEIFMRIFIE LoRA FRNEFH,

« R BERTEA LoRA #E4 (FusedMoEWithLoRA. PackedLoRALayerWeights.
HWREIEE) | (EXEREIEEREXIRT Inkling #8 (B
enable_moe_shared_loras L&) , XEAMER LR HE,

- BIRARE: TAEFFIANEE -outer FRBAMEEM, B4 Inkling MEVEHEER
FRBME,

« RFRARIE: FFREEAR , £F -outer B BRI , /D BESERE T , 2R
commit T EFE

KERBKL

« PR #48869 [Model] Add Inkling MTP=1 support [3/N]: A PR & Inkling X# A%\ [4/N]
, 5 [3/N] BEXEK, FEDHELZI MTP a1 LoRA, H REMMK Inkling A Y T EER,

« PR #48858 [Model] Add Hopper FA4 relative attention for Inkling: [@A Inkling & &Y
Theed &, REFEANH,

« PR #48822 [Model] Add PW CUDA graph support for Inkling [2/N]: @A Inkling &%
BIThEEy &, X’ CUDA B X #F,



