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PATHE
« —4)3E: % LongCat-Flash-Lite n-gram #R AR E R
- WESIME: % PR ESRE, 4532 ModelState FRENEMER,. CUDA BEXEFER

HAAK fix FH guard TEFHIT, N FIHIEREMVERREZIEME MRV2 WFAAXER
SEHME,

ThRES EAL

F# n-gram HAZIR, £ LongCat-Flash ZF|HM¥ E. PR body itBA: 'Adds
LongcatFlashNgramForCausallLM, the n-gram-embedding variant of LongCat-Flash, as

a Model-Runner-V2 model. The n-gram input layer's per-request token history is
isolated in a ModelState.' Z RIZEIR #33611 XA T RARAA RN, AKEN ModelState FBHE
4%,

LI RE

1. #F3E vlim/model_executor/models/longcat_flash_ngram.py, ZEX NgramEmbedding #n
FlashNgramModel, SZE, n-gram #k AZ %, F|H CUDA A (
ngram_embedding_kernels.cu) it& n-gram id, ModelState ERBE/EKH token
%,

2. £ vllm/model_executor/models/config.py ®#in
LongcatFlashNgramForCausalLMConfig, & EZRIAGRIFERNAN NONE. CUDA Graph #
R A FULL, #FF torch.compile 1 PIECEWISE F3#E&MM, HEH TME
MODELS_CONFIG_MAP,

3. ¥& vllm/_custom_ops.py %1 CUDA #fEE (ops.h. torch_bindings.cpp) Zi0
ngram_compute_n_gram_ids B Z X &F, #E CUDA RZAA,

4. £ vllm/model_executor/models/registry.py H3EMETER LUR MR,

5. f&8& vlim/v1/worker/gpu/attn_utils.py, XFXCEBEAERE KV EEHE (B
model_type A longcat_flash %7 longcat_flash_ngram BHZE num_attn_module=2) ,
6. 8% longcat_flash.py %7 longcat_flash_mtp.py & MLA &5 double-bake bug: #in

_mla_qg_lora_scaled % guard X2k % E £ ik,

7. 188K longcat_flash_mtp.py & object. setattr  Zed THRECE I, FHMBE AL

B RE R



8. 1&2& vlim/config/speculative.py F5 MTP X M#1a1LiZ 45,
q. AEBMRATE tests/models/utils.py X IFFER,

R

« vlim/model_executor/models/longcat_flash_ngram.py (3 R SZH,; %38 source; £
A core-logic; &5 uses_ngram_embedding, _config_dtype, NgramEmbedding, init) :
X, B8 n-gram SRABERAZOEI: NgramEmbedding. FlashNgramModel.
LongcatNgramModelState & ModelState %5k, &= PR IEEZTE,

« vlilm/model_executor/models/config.py ({#3k t=REE; 25| source; LR
data-contract; 5 LongcatFlashNgramForCausalLMConfig,
verify_and_update_config) : 3% LongcatFlashNgramForCausalLMConfig B2 &3, &
ERARIFEAB L CHRZE-A, FHEME| MODELS_CONFIG_MAP, REEEET
LlamaBidirectionalConfig ¥ pooling_type BRIAMERIELE bug.

« vlim/_custom_ops.py (13 BEXEF; 33| source; EH core-logic; &5
ngram_compute_n_gram_ids) : # 3% ngram_compute_n_gram_ids B E X & F, %
CUDA WAGRA, & n-gram R AMEIE A X BERME,

« vlim/model_executor/models/longcat_flash_mtp.py (R MTP 5Z3,; 2£5| source; EH!
bugfix) : 188 MLA 4E#X double-bake #u n_routed_experts iR B 48, BB ENE
B,

« vllm/model_executor/models/longcat_flash.py (3R RIEER ;. 25| source; £KH
bugfix) : 85 MLA 4K double-bake, #fn guard &,

« vlim/v1/worker/gpu/attn_utils.py (#3k JFEATER; 5| source; £ core-logic) : &
KKV ZHFHEZIFRCERASER, ENER LR R|RZE num_attn_module=2,

- csrc/libtorch_stable/ops.h (13 CUDA 3kXX#4; 2£3| source; 3R core-logic) : &
n-gram WAZZREK, 5 torch_bindings.cpp Ee&IMBE EXEF.

. csrc/libtorch_stable/ngram_embedding_kernels.cu (#3k CUDA WA%; 5| other; %
A core-logic) : #3E CUDA AR, SEZI n-gram id ITHZEE (M SGlLang EE)

« vllm/model_executor/models/registry.py (3R #ETM; 25| source; EH
data-contract) : JEMFAER LongcatFlashNgramForCausallM, & &M

« csrc/libtorch_stable/torch_bindings.cpp (#3& PyTorch 48Z; 2% source; £#
core-logic) : 48 n-gram WAZE| Torch, FMA B & X%k,

« vlim/config/speculative.py (13 #EMAERD; 3| source; EE core-logic) : B MTP
XV EE, S ngram RA,

. tests/models/utils.py (#3k MIRTE; 5| test; LR test-coverage) : ¥ RMRTEIL
FFFITRA AR,

X5 LongcatFlashNgramForCausalLM, NgramEmbedding.init,

NgramEmbedding._init_ngram_embeddings, NgramEmbedding.embed_batched,

ngram_compute_n_gram_ids, LongcatFlashNgramForCausalLMConfig.verify_and_update
_config, LongcatNgramModelState.add_request

KR Fr B]



vlim/model_executor/models/longcat_flash_ngram.py

e fF, B8 n-gram SRAERAZOSEIL: NgramEmbedding. FlashNgramModel.,
LongcatNgramModelState % ModelState 5%, & PR WETEZ &,

# longcat_flash_ngram.py - NgramEmbedding R4 52,

class NgramEmbedding(nn.Module):
"""Token embedding fused with hashed n-gram embeddings.

TP-sharded: the k*(n-1) per-embedder tables are concatenated into one
:class:"VocabParallelEmbedding™ (oe_embedder) with per-embedder offsets,
and the projections are stacked into one oe_projection applied with a
single bmm. Hashing math is ported from the HF reference.

def __init_ (self, config: FlashConfig, base_embeddings: nn.Module) -> None:
super().__init_ ()
self.config = config
self.word_embeddings = base_embeddings

self.m = config.ngram_vocab_size_ratio * config.vocab_size
self.k = config.emb_split_num

self.n = config.emb_neighbor_num

self.pad_id = config.pad_token_id

self.eos_token_id = config.eos_token_id

self._dtype = _config_dtype(config)

self._init_ngram_embeddings()

def _init_ngram_embeddings(self) -> None:
self.num_embedders = self.k * (self.n - 1)
oe_dim = self.config.hidden_size // self.num_embedders
self.oe_dim = oe_dim

# G embedder 8 table K’IN=m +i*2 + 1, IRBE R
sizes = [int(self.m + i * 2 + 1) for i in range(self.num_embedders)]
offsets = [0]
for s in sizes:
offsets.append(offsets[-1] + s)
self._offsets = offsets
self._sizes = sizes

# All embedder tables concatenated into one VocabParallelEmbedding
self.oe_embedder = VocabParallelEmbedding(
offsets[-1], oe_dim, params_dtype=self._dtype
)
# Stacked projections
self.oe_projection = nn.Parameter(



torch.empty(
self.num_embedders, oe_dim, self.config.hidden_size, dtype=self._dtype
),

requires_grad=False,

# Precomputed tables for CUDA kernel
vocab = self.config.vocab_size
ne_weights = torch.zeros(self.n - 1, self.k, self.n, dtype=torch.int32)
ne_mods = torch.zeros(self.n - 1, self.k, dtype=torch.int32)
for i in range(self.n - 1):
for j in range(self.k):
mod = int(self.m + 2 * (i * self.k + ) + 1)
ne_modsli, j] = mod
for delta in range(self.n):
ne_weightsli, j, delta] = pow(vocab, delta, mod)
self.register_buffer("ne_weights", ne_weights, persistent=False)
self.register_buffer("ne_mods", ne_mods, persistent=False)
self.register_buffer(
"exclusive_sizes",
torch.tensor(offsets, dtype=torch.int32),
persistent=False,

)

vlim/model_executor/models/config.py

3 LongcatFlashNgramForCausalLMConfig B E 3, & EBRIARIFENE R FEERH,
FEME| MODELS_CONFIG_MAP, EBHEE T LlamaBidirectionalConfig # pooling_type
BRIAMERIETE bug.

# vlim/model_executor/models/config.py - $TIEECE 3

class LongcatFlashNgramForCausalLMConfig(VerifyAndUpdateConfig):
@staticmethod
def verify_and_update_config(vlim_config: "VIImConfig") -> None:
# LongCat-Flash-Lite B zero-expert MoE & torch.compile & k3B Hi assert,
# n-gram inputs_embeds R3iEAL T FULL CUDAGraph (PIECEWISE &9if)
# EHILBRIAX F%F B @A FULL CUDAGraph, FRIER FERRATE E,
from vlim.config.compilation import CompilationMode, CUDAGraphMode

compilation_config = vlim_config.compilation_config

if compilation_config.mode is None:
compilation_config.mode = CompilationMode . NONE

if compilation_config.cudagraph_mode is None:
compilation_config.cudagraph_mode = CUDAGraphMode.FULL

ERTIE K

« Claude[bot]#g & LongcatNgramModelState.add_request & n-gram 7Z £ T XXFE resume
B#Z (#&d. prefix-cache . KV #4%5) THRMERZE / BlEkiE, S CUDA AZ#



Rk, ZINBARKAKRMBEE, 58 BAE—A,

« LucasWilkinson®t attn_utils.py 333 88 4mED A 7R & AR XOF B AR KRN (it
would be nice to remove model specific stuff from here') , (BHEEZURIAE, mgoin
R [ & Skt

+ LucasWilkinson#4% 7 ModelState B9 ('nice use of ModelState!') ,

« LucasWilkinson#g H nit ZiX: #WE remove_request BHEEZR -1, TLUERKR
_req_id_to_index BREt, {EIEDE,

« Resume B&12 n-gram T X4 (correctness): RIBBIEFEREE, ENCH Y
a4 PR,

- attn_utils PRERMAFEZRLEHE (design): HRLRIA RN, FLEERKt,

* ModelState SLHH 1 (style): RITREAT,

« _req_id_to_index BREMMAAL (design): JETR&|AAL, FELEIE,

PNSESE-A

. RS
« Resume BZ2HAEEIR: claudelbot] FEH B n-gram £ T XEMTEBKREE, TREFK

BIRETEEIR, HWEE resume B35 (W preemption. KV #%%) ,

- CUDAGraph F#E&MMRS|: HARK LA torch.compile £ A FULL CUDAGraph, %
ERE PIECEWISE &=, R#&| T ERELMAKE T BRIk,

. Zero-expert MoE Dynamo R3&%: torch.compile E¥kIBR#i assert kMK, FTREEE

WA TAE X 3,
RS ERABEA: attn_utils.py FEEGED AR RIS T B,
B

c AP FEATEERN viim serve 3E, TEFEE % FSK CUDAGraph &8, &
IEX#F GSM8K 5-shot ~84% EFHAE, 0% LXAH .

« A% FHL 500 1TRFS (Python + CUDA) , %Rk CUDA TRat, AT Aok
BBy rneRER MR,

- BIBN: AE4 MRV2 A E KM T SEHERN, F5]&E ModelState FaREfnB EXHET&E
Fio

« REATIE: resume BEZ2KRMBE , CUDAGraph #E[R& , A TIZEEAN ,
torch.compile RXF;RZE

K ERIKZE

« PR #33611 Abandoned attempt at n-gram embedding (different approach): # % & PR
2R, ZAIZERBEREE runner Ik ModelState [BE, BEF.

« PR #46623 LongCat-Next (different multimodal model, not duplicate): E—1F& AR FE
A PR, {EZhEERFE, PR body HHAFREESL.,



