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- WESME: EERIEL, LHE FMA % tensor core HIFLE KB Fn TileLang RERE 7%,
review T % F & EFn UnboundlLocalError BTt B X0, "EANRR T B

checklist,
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This PR adds a new mHC kernel, which fuses the hc_post operation with the
prenorm_gemm portion of hc_pre. The approach is adapted from TRTLLM, and
performs the GEMM using FMA (rather than tensor cores), improving speed at low

concurrency.

SRR

1. ¥73¥ TileLang Bt& AW (viim/model_executor/layers/mhc.py) : ZEX
mhc_fused_tilelang &%k, 8 TileLang JIT &%, ZAZE—A grid REE: M
post_mix 8 comb_res_mix i+EFHFZRER; FIHA weight 28X new_r #t GEMM 153
yp_out; BEBITEAZREFAZF (rp_out) #EME residual_out, WIZXFF split-k A tile-n
o3k, A FMA 384ZB X E I, &M warp reduce o cross-warp reduce,
. Python AE &%k (mhc.py) : mhc_fused post pre ¥ T NZIRA, fam: KRB
num_tokens %R EHFERARMEKRRZR (BME <16 ERAXFKIIZR) ; M tensor X
flatten (&3 batch #1 sequence #E) ; #R¥E n_splits ¥FF split-k S, AH
TileLang WA%; EH#HIFERA 4 A tensor 3REl, RERIEA mhe fused post pre fake
YEA fallback,
ERERR (viim/model_executor/models/deepseek_v4.py) :
DeepseekV4DecoderlLayer.forward & F3E post_mix, res_mix, residual =ZAN3%E5%K,
Y FEENZRERSH, BEERARA mhe fused post pre BARJEERE he post + he pre F
Fl; BN (BE) BUTHILE he_pre, DeepseekV4Model.forward fEERBIAIEL
residual, post_mix, res_mix = None, None, None, ZB{E#RES, BHRERARE—EZ
(XREE) B hc_post BENERAHMHH ., 7T&: ¥ start_layer == end_layer B, for fEERA
22, else 3Ry layer TEHFAE UnboundLocalError K& (T XAEL)
MR EZE  (tests/kernels/test_mhc_kernels.py) : MR XMHE, B2
sinkhorn_normalize_ref,mhc_pre_ref,mhc_post_ref=4"2E53, (RBETileLangrf)



, {ER4 PyTorch S2EAERN ground truth, test mhc fused post pre ZHALMR (
num_tokens€[1,4,8,128], hidden_size € [4096,7168], hc_mult=4) , HIREEERAZH
552 EB{E—3 M, atol/rtol=1e-2,

KPS

« vlim/model_executor/layers/mhc.py (&3 mHC W4%; 285 source; R core-logic;
5 mhc_fused_tilelang, mhc_fused_post_pre, _mhc_fused_post_pre_fake) : #&&
kernel 281, #3¥¢ mhc_fused_tilelang A1 mhc_fused_post_pre

. tests/kernels/test_mhc_kernels.py (3R SMRAG]; 27 test; A test-coverage; &
& sinkhorn_normalize_ref, mhc_pre_ref, mhc_post_ref, test_mhc_fused_post_pre) :
SEMIREE kernel BWIEFME, ©5 5 LW SEMMN R

« vlilm/model_executor/models/deepseek_v4.py (#EiR #RE X ; 5| source; ER
core-logic) : 188k DeepseekV4DecoderlLayer #1 DeepseekV4Model DUE A REE kernel
, RO TR RAR

X5 mhe_fused_tilelang, mhc_fused_post_pre, _mhc_fused_post_pre_fake,

test_mhc_fused_post_pre, mhc_pre_ref, mhc_post_ref

N

« B/ CUDA 48ZE XM4F: gemini-code-assist[bot] & csrc/torch_bindings.cpp #3531 AT
mhc_fused_hc (EX N .cu XEXREE, EEHEBMBE,

« BER—3K: BRIZEIFLEM num_tokens < 16 5 5 —4H num_tokens <= 16 F—3k, ¥
BESEX num_tokens == 16 BT ESRZ, FEREBEMBE,

c ERFKEEE: BLE kernel ATRBRIZIKEE LA num_tokens, EEANHTRER RREF1b
8y 4D/3D KE, "REFHRRIIHER. (FEREEMBE,

« UnboundLocalError: % DeepseekV4Model.forward ¥, R EMEIFAZE (o
start_layer == end_layer) , else 3R 5| A layer TERE X, TFLEWARM if
residual is not None &P, BEEH, EBERBFMGTIN, TaEFENK,

« mhc_fused_hc CUDA #fZ &%k (correctness): fE& E £ 'fixed the comments here',
& A BB FRAE KR SR E SRS,

- BIZHEFRIER—IK (correctness): &R E 'fixed this', RHADKEEHSZ—H <=16
KMo

« JEFIEKEBEHEL kernel TTEEF KRG 4R (correctness): fEE EE 'fixed this', *B
BB ENERRFIIKE,

« UnboundLocalError when loop empty (correctness): FFIRZEIANI if residual is not

None &%, 18 head RAFIMER else &, TMEEFENRNE, BEESHARFIEEHE,

R 5 B
o RS
c OB EE: A forward BEES, WREPTMMKEIFIT. MTP SHAMIFME,



« T kernel ZiFMKH: TileLang kernel IK#JRiF2354TH, EARZIFHFE (20 ROCM)

TR TR R F 3R LB Python fallbacko
&> autotuning: tile_n #n split_k 23K AERLIERIAE, KRMBEZNAL, THERRE

REE T AZRM.
« UnboundLocalError 5*3:'E)—LFA' é’ start_layer == end_layer B, else 3% layer T &

FEX, ERKEKIFITES BEfE & B TEYEE 1R

=

- AP {X&" DeepSeek-V4 AR MREIEAEMAI 4L (concurrency=4) TE
Z, MBEHREALN 6%, TTFT fa TPOT HKEL 5-6%, AR L ESCKEERZHS

o

« RBRA: I TileLang JIT HmFFA, BRI 7 REE iR BEARAER

- BIRA® R R4 TileLang kernel 1 Python RENRED, HREEF &8RS, ELE TS
A autotuning fofi#:E g,

o MFEARIE: BB TE | T kernel ZmiFK& , B/ autotuning, UnboundlLocalError

BER
R ERREE

« PR #41694 [DSV4] Add PP support for deepseek-v4: {EEK T | —/MER 4
deepseek_v4.py, TN PR #EX DeepSeek-V4 WX FHfothfh, HEESIFFERKE,



