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« —A]iE: Inkling £ZE %X partial IEEES3# Lamport collective, BE& 1.6us
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launch B9REE, BAK model.py A tuple ¥ EBEHIEBZANHE, B2INXIE: D Ba1EIN
&. NCCL fallback 89 in-place &FHiEX. kernel # shared_ptr GffESHH R, EE4
B H A MoE AR, WEXL forward_partials BIHFOER,
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PR body 8 before/after BB T [Bl#L: JR% routed MoE 5 shared sink FIEERZH
partial EE L torch.add_ 480, B#EAN Lamport RS + SConv + AG + Norm; iX3|A7T
— RSN 2R NEIEE 1 kernel launch, AL BARZEIE shared-expert 8 partial 1SxE
&3 Lamport collective 89 publish MMER, BT,
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1. MoE Bim#F4 (vlim/models/inkling/nvidia/moe.py) : Y& InklingMoE.forward 3FAR
forward_partials (3RE (out, sink_out) P/ partial) #o forward (R
forward_partials G out.add_(sink_out), RIFIBAD#ZE) . XFELETUEREX
sink partial B1ER TEEZLZE| Lamport BBIZREH.

2. fRRERAY R (viim/models/inkling/nvidia/model.py) : 3 InklingDelta &% (
torch.Tensor | tuple[torch.Tensor, torch.Tensor]) , _sconv_add_norm B delta %Kk
B = TAREEY shared delta, 3 Lamport B/233T shared_tensor= £
rs_sconv_ag_add_norm; NCCL fallback B2 reduce-scatter BIHUT
delta.add_(shared_delta) &3, InklingDecoderLayer.forward ®H*t InklingMoE &/
mlp.forward_partials, HEHA MLP 4/3E mlp(mlp_in),

3. Lamport kernel & (vlim/models/inkling/nvidia/ops/lamport.py) :
_publish_input_kernel #3% shared_ptr. stride_shared_t. HAS_SHARED &%&; %
HAS_SHARED A ER, 7 publish MM E&IEZA shared partial, L float32 EinZ| routed
partial 5B pack A bf16 X, BEXIH stage, rs_sconv_ag_add_norm &0
shared_tensor Z#IFARIH shape. dtype. device 5 channel #4itE (stride(1)==1) ,

X

has



MIRBELE: PR RFEETNIRAE, [XE body % H kernel microbenchmark 5§ E2E
benchmark ##&; XZAK PR WEEH O,

R

« vlim/models/inkling/nvidia/model.py ({&3k #AISZH,; 27| source; R data-contract
;. &5 _sconv_add_norm, InklingDecoderLayer.forward, InklingModel.forward) : £
A ¥ InklingDelta 2254, _sconv_add_norm f#® shared_delta 5%
Lamport #8428 NCCL fallback, DecoderLayer 2 forward_partials,

« vllm/models/inkling/nvidia/moe.py (#£3k MoE #&k; K% source; £ data-contract;
&5 forward, forward_partials) : MoE Ri[@#IF M : #3E forward_partials 3R EIZX
partial, forward RFFIB/TH, EESHIRTIE,

« vlim/models/inkling/nvidia/ops/lamport.py (#3k Lamport W#%; 2£5| infra; &

infrastructure; &5 _publish_input_kernel, rs_sconv_ag_add_norm) : kernel SZFr_t
fEh-& 89 . publish B3R shared partial &0 routed partials

XS InklingMoE.forward_partials, InklingMoE.forward, _sconv_add_norm,
InklingDecoderlLayer.forward, rs_sconv_ag_add_norm, _publish_input_kernel

KR BR

vlim/models/inkling/nvidia/model.py

oA #713E InklingDelta 2281 5| 4, _sconv_add_norm f# & shared_delta #1544
Lamport 2428k NCCL fallback, DecoderlLayer 2XH forward_partials,

def _sconv_add_norm(
delta: InklingDelta,
hidden: torch.Tensor,
sconv: InklingShortConv,
norm: InklingRMSNorm | None,
positions: torch.Tensor,
) -> tuple[torch.Tensor | None, torch.Tensor]:
""**h = hidden + sconv(TP-sum(delta)); y = rmsnorm(h) ™",

Lamport B2 publish MM E&IE shared-expert 89 partial tuhnit &k ;
NCCL fallback B&42NE reduce-scatter BIA add_ &3F,
attn_metadata = get_forward_context().attn_metadata
m = (
attn_metadata.get(sconv.owner.prefix)
if isinstance(attn_metadata, dict)
else None
)
cache = sconv.owner.kv_cache
off_s, ws = sconv.owner.stream_ranges[sconv.stream_idx]
norm_w = norm.weight if norm is not None else None
eps = norm.variance_epsilon if norm is not None else 0.0
# #RYA: delta FTAE (routed_partial, shared_partial) Z764,



if isinstance(delta, tuple):
delta, shared_delta = delta
else:
shared_delta = None

mm = get_lamport_rs_conv(hidden.shape[-1], sconv.kernel_size)
if mm is not None and mm.usable(delta.shape[0]) and m is not None:

assert cache.numel() > 0
assert isinstance(m, InklingSconvMetadata)
# shared_tensor £ E1E¥ publish kernel, 5 routed partial —#fk
# float32 Bfm, HBHREIM—K torch.add_ BIFS kernel launch,
return mm.rs_sconv_ag_add_norm(

delta,

hidden,

sconv.weight.squeeze(1),

norm_w,

eps,

cache,

positions,

m.block_table,

m.seq_idx,

m.slot_mapping,

off_s,

ws,

sconv.owner.block_size,

shared_tensor=shared_delta,

# NCCL fallback (R%FF Lamport BY) : XE H¥ in-place tn shared,
if shared_delta is not None:
delta.add_(shared_delta)
shard = tensor_model_parallel_reduce_scatter(delta, dim=-1)
shard = sconv(shard.contiguous(), positions)
full = tensor_model_parallel_all_gather(shard, dim=-1)
if norm is None:
return None, hidden + full
return add_rmsnorm(hidden, full, norm_w, eps)

vlim/models/inkling/nvidia/moe.py

MoE RITAIFO A F3E forward partials 3REIX partial, forward {REFIBITAH, EREH
Bl%,

def forward_partials(self, x: torch.Tensor) -> tuple[torch.Tensor, torch.Tensor]:
router_logits = self.gate.compute_logits(x)
num_tokens = x.shape[0]
# —>X gate select: routed slice 8% FusedMoE # routing &%k,
# sink gammas 2R E4EMEEREILI,
k = self.gate.topk
weights, ids = self.gate.select_experts(router_logits)



self._routed_sel = (
router_logits,
weights[:, :k].contiguous(),
ids[:, :k].contiguous(),

)

gammas = weights[:, k:]

# routed GEMM 5§ sink 7 aux stream EFHATHAT,
# HA event L& (decode RHE)
out, sink_out = maybe_execute_in_parallel(
lambda: self.experts(hidden_states=x, router_logits=router_logits),
lambda: self.sink_experts(x, gammas),
self._sink_events[0],
self._sink_events[1],
self._sink_stream
if num_tokens <= envs.VLLM_SHARED_EXPERTS_STREAM_TOKEN_THRESHOLD
else None,
)
self._routed_sel = None
return out, sink_out

def forward(self, x: torch.Tensor) -> torch.Tensor:
# REIBRAA: EEMAMERTE MoE fid,
out, sink_out = self.forward_partials(x)
return out.add_(sink_out)

vliim/models/inkling/nvidia/ops/lamport.py
kernel SZPr L EAE B . publish M EXIE shared partial RAn# routed partial,

# _publish_input_kernel X% (B4H 8 offset/mask itHEREIE =ZF1E)
@triton.jit
def _publish_input_kernel(
stage_ptr,
shared_ptr,
peer_ptrs,
peer_offset_u32,
stride_stage_t,
stride_shared_t,
C: tl.constexpr,
CS: tl.constexpr,
CS_P2: tl.constexpr,
SPLITS: tl.constexpr,
RANK: tl.constexpr,
WORLD: tl.constexpr,
HAS_SHARED: tl.constexpr,
USE_PDL: tl.constexpr,
launch_pdl: tl.constexpr,



# ... (84 phase fiF—AN channel split, s%6& Y token/split/elem TF#x)
values = tl.load(
stage_ptr + offsets,
mask=elem_mask,
other=0.0,
)
# B AEA shared-expert partial, B publish MHERIZAIF RN,
# XHHEBTEEINELERE partial Z2f0, & —RFUIS kernel,
if HAS_SHARED:
shared = tl.load(
shared_ptr + token * stride_shared_t + owner * CS + split * CS_P2 + elem,
mask=elem_mask,
other=0.0,
)
values = (values.to(tl.float32) + shared.to(tl.float32)).to(tl.bfloat16)
packed = _pack_bf16_pairs(values)
# ... (3% peer_ptrs BEIX 3 stage HIiZ1H)
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1. $ERAZTE: _sconv_add_norm H delta ZHM torch.Tensor B A
torch.Tensor | tuple, FrAAA A (EEZ InklingDecoderlLayer.forward) 2&$&#H
BAES,; £AF|L InklingDelta REET YAIEEE, FRRHMEIRA tuple Sk
AR R,

2. NCCL fallback 8 in-place iEX.: delta.add_(shared_delta) BB E(E AN routed
partial; HHEI delta KB experts(...) B3REME, THME| A, BERKARLEAZ
tensor M= g6~ £ B EIERA.

3. kernel &fife%: shared_tensor is None Bt _publish_input_kernel 338
input_tensor EA shared_ptr £, {X4&k# HAS_SHARED=False ¥ % iEE; X &
NEERET, EE%EF B S RI.

4. BRAMEREZ . Lamport 3842 R & H200/TP=8/decode %= ioiirss, Hih TP BE. I
Lamport X#F&BEE (£ NCCL fallback) #HFE B MR, - BH: FREERTE
Inkling 2% NVIDIA 523, (vlim/models/inkling/nvidia/ F#] model.py. moe.py.
ops/lamport.py) ., Xt TP #4355, B MoE B kernel #8tM 8.54us f&E 6.94us (
29 18.8%) , 40 B MoE By forward BYE]ZE 64us; E2E TPOT M 5.06ms [£ZE
5.03ms, WKHAMRELEYT, HHE forward_partials K G438 shared-expert #t—



FREEE# SConv/AG MERME T &M ERE, RHEIFARYL, MoE RiRZ T —NMAD, API
mEEH, - NRARiT: BOOMNRER | FIBRAZTE (InklingDelta X&RYE) |
NCCLfallback 842 in-place &8& delta, kernel &{ifs4 5 BRIL

KERPKZ

+ PR #50912 [Kimi K3 Perf] option to shard the shared expert for non mega case,
16.98 GiB memory/GPU saved: EA MoE shared-expert B&{289184t, BT shared
expert itH /| BEHEMATEIH XK,

« PR #50911 [Spec Decode] Enable fused non-causal TokenSpeed MLA for DSpark: [
2 kernel RRERBEE: EHIMREEREZIA collective/kernel LUK launch X#K,

« PR #49558 [Bugfix][MoE] Filter packed expert weights during EP loading: & MoE
MRS, HR expert REME, "TELTXEE,



