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"""Inkling MTP (Multi-Token Prediction) draft model (NVIDIA)."""

from

__future__ import annotations

import regex as re

import torch

from

from
from
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torch import nn

vlim.config import VIImConfig

vilm.model_executor.layers.linear import ReplicatedLinear
vlim.model_executor.layers.logits_processor import LogitsProcessor
vlilm.model_executor.layers.vocab_parallel_embedding import ParallelLMHead
vliim.model_executor.model_loader.weight_utils import default_weight_loader
vlilm.model_executor.models.utils import maybe_prefix

vlim.sequence import IntermediateTensors

..configs import InklingModelConfig

Jayernorm import InklingRMSNorm

.model import InklingDecoderLayer, InklingReplicatedEmbedding
.ops.norm import embed_dual_rmsnorm_cat, embed_rmsnorm

_ATTENTION_PARAMS_MAPPING = [
(uquru’ "Wq_du", O),

(II
(ll
(II

gkvr", "wk_dv", 1),
gkvr", "wv_dv", 2),
quru, "Wl”_du", 3)’

def _mtp_depth_from_name(name: str) -> int | None:
m = re.search(r'\.mtp\.layers\.(\d+)\.", name)

return int(m.group(1)) if m else None

class InklingMTPDepthLayer(nn.Module):
"""One MTP depth: norm both inputs, fuse (2H->H), run a Inkling block."""
def __init_ (self, config: InklingModelConfig, prefix: str, is_local: bool) -> None:

super().__init_ ()
self.hidden_norm = InklingRMSNorm(config.hidden_size, eps=config.rms_norm_eps)
self.embed_norm = InklingRMSNorm(config.hidden_size, eps=config.rms_norm_eps)
self.input_proj = ReplicatedLinear(

config.hidden_size * 2,

config.hidden_size,

bias=False,

return_bias=False,

prefix=f"{prefix}.input_proj",

)

self.transformer_block = InklingDecoderLayer(
config,
layer_id=0,

is_local=is_local,



quant_config=None,
prefix=f"{prefix}.transformer_block",
nvfp4_config=None,
force_dense_mlp=True,
)
def forward(self, combined: torch.Tensor, positions: torch.Tensor) -> torch.Tensor:
hidden = self.input_proj(combined)
return self.transformer_block(positions, hidden)

viim/models/inkling/nvidia/ops/norm.py
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import torch
import triton
import triton.language as tl

@triton.jit
def _embed_dual_rmsnorm_cat_kernel(
hidden_ptr, # [T, N] or [T, N] (GATHER: [V, N])
emb_ptr, # [T, N] or [V, N]
ids_ptr, # [T] token ids (GATHER only)
w_hidden_ptr, # [N]
w_pre_ptr, # [N] chain pre-norm (HAS_PRE_NORM only)
w_embed_ptr, # [N]
out_ptr, # [T, 2N]: [rmsnorm(hidden) | rmsnorm(rmsnorm?(emb))]
eps,
hidden_stride_0,
emb_stride_0,
n_cols,
block_size_n: tl.constexpr,
GATHER: tl.constexpr,
HAS_PRE_NORM: tl.constexpr,

""Triton kernel: compute rmsnorm for hidden (left) and embedding (right) in one launch."""
pid_m = tl.program_id(0).to(tl.int64)

which = tl.program_id(1) # 0 => hidden; 1 => emb

offs_n = tl.arange(0, block_size_n)

mask_n = offs_n < n_cols

if which == 0:
x = tl.load(hidden_ptr + pid_m * hidden_stride_0 + offs_n, mask=mask_n, other=0.0).to(tl.
float32)
w = tl.load(w_hidden_ptr + offs_n, mask=mask_n, other=0.0).to(tl.float32)

else:

row = tl.load(ids_ptr + pid_m).to(tl.int64) if GATHER else pid_m
x = tl.load(emb_ptr + row * emb_stride_0 + offs_n, mask=mask_n, other=0.0).to(tl.float32)
if HAS_PRE_NORM:

w_pre = tl.load(w_pre_ptr + offs_n, mask=mask_n, other=0.0).to(tl.float32)

rstd = tl.math.rsgrt(tl.sum(x * x, axis=0) / n_cols + eps)



x = (x * rstd * w_pre).to(out_ptr.dtype.element_ty).to(tl.float32)
w = tl.load(w_embed_ptr + offs_n, mask=mask_n, other=0.0).to(tl.float32)
rstd = tl.math.rsgrt(tl.sum(x * x, axis=0) / n_cols + eps)
tl.store(
out_ptr + pid_m * (2 * n_cols) + which * n_cols + offs_n,
(x * rstd * w).to(out_ptr.dtype.element_ty),
mask=mask_n,

def embed_dual_rmsnorm_cat(

hidden: torch.Tensor,

hidden_weight: torch.Tensor,

embed_weight: torch.Tensor,

eps: float,

embeds: torch.Tensor | None = None,

input_ids: torch.Tensor | None = None,

embed_table: torch.Tensor | None = None,

pre_norm_weight: torch.Tensor | None = None,

) -> torch.Tensor:

""Fused cat([rmsnorm(hidden, w_h), rmsnorm(pre?(emb), w_e)], dim=-1).""

T, n = hidden.shape

if embeds is not None:
src, ids, src_stride = embeds, embeds, embeds.stride(0)
gather = False

else:
assert input_ids is not None and embed_table is not None
src, ids, src_stride = embed_table, input_ids, embed_table.stride(0)
gather = True

out = torch.empty((T, 2 * n), dtype=hidden.dtype, device=hidden.device)

grid = (T, 2)

_embed_dual_rmsnorm_cat_kernel[grid](
hidden, src, ids, hidden_weight, pre_norm_weight, embed_weight,
out, eps, hidden.stride(0), src_stride, n,
block_size_n=triton.next_power_of 2(n),
GATHER=gather, HAS_PRE_NORM=pre_norm_weight is not None,

)

return out
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