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PATHRE

« —A)3E: itk DSV4 MHC pipeline: Ei& kernel. #2& reduction. F|H DeepGemm

« #ENE: Z PR BT &MERE MLA 321 TH kernel RAEER®, EEARENE
reduction fofEH triton.next_power_of 2 &7, {E&HRINHLRA mE% benchmark
iE; ST DSV4 AP, mEMEHE, BitEET,

ThRES EAL

1R3E PR #IR, JE4H mhe _pre #a he_head A BEA2 L2 HEE kernel launch (split-K
reduction, RMSNorm, &MESE) , FATAREN HBM 5B FH, EimmbiX
B, TUEERVIER, 5 EXNT DSV4 XitEA decoder layer A 2 X mhe_pre fo
1 2R hc_head B9RER, 1EEIRMT microbenchmark iEBR T Bb&/E B MR R,

SCINARAR
& PR BMRAD AT 5 REI:

1. #& split-K stage-1 reduction (python/sglang/srt/layers/mhc.py) : 1
mhc_pre_big fuse_tilelang F#IESEK gemm_last_dim, 1 kernel e EHEZEKERF
TN GEMM Hd, MmBkid 848y stage-1 reduction kernel launch, ZATHE
num_tokens <= 2048 BfH compute_num_split_for mhc_pre Bah&iF&MA split #.

2. 7[3% DeepGemm prenorm GEMM (python/sglang/srt/layers/mhc.py #n
python/sglang/srt/models/deepseek_v4.py) : HIFELTE
SGLANG_OPT _DEEPGEMM_HC_PRENORM RBHR, hc_pre Ai&EA
deep_gemm.tf32_hc_prenorm_gemm, ZA%&REKE b5 HE NARFoE A fa, $t— R0
global memory 78],

3. Bt& RMSNorm 3| big_fuse (python/sglang/srt/layers/mhc.py) : #3g
mhc_pre_big fuse_with_norm_tilelang tilelang W%, EJRA big_fuse FHE—%
pipelined sweep, AT ER layer_input 89 sum_sq, FHRHA rsqrt * norm_weight 5 =
HBM, BRBEARLEH RMSNorm kernel launch,

4. F1¥¢RbE hc_headTritonkernel (python/sglang/srt/layers/mhc_head.py, #3¥E15147T)
. A% PP rank L8 he_head EF%E T 4h Triton WA _hc_head_kernel, ¥
RMSNorm. &M% E;. Sigmoid [1#2fenX kfnE&FH A —A 1-CTA-per-token B pass
N, MKRT £K kernel launch fadr a5k &% 5,



5. A fo CI BBERAE: DeepseekV4Decoderlayer.forward F4R#E hc_pre :REIH
norm_fused AREBEIESIER layernorm; hc_head BRIAERA fused _hc_head (HRE torch
fallback) ; Cl fHiI4BEREEMT DSV4 £H stages

REEF:

« python/sglang/srt/layers/mhc_head.py (#£3k MHC B ; 25| source; & core-logic;
&5 _hc_head_kernel, fused_hc_head) : #3E>Xf, ZFXEhE Triton kernel
_hc_head_kernel fa A\ 0 &%k fused_hc_head, ¥ RMSNorm + Linear + Sigmoid-gate +
weighted-sum &3 A EA kernel launch, & PR NEZEMREKHAL,

« python/sglang/srt/layers/mhc.py (#3k MHC B; 285 source; & dependency-wiring
; /45 _compute_num_split_for_mhc_pre, mhc_pre_big_fuse_with_norm_tilelang) : ¥
XX, BT mhe_pre_big_fuse_with_norm_tilelang (fh& RMSNorm # big_fuse &
{K) An _compute_num_split_for_mhc_pre (BziitHE split-K #%&) ; RAMBEKT
mhc_pre_big_fuse_tilelang WA X F 3L gemm_last_dim, A#Z stage-1 reduction K
&,

« python/sglang/srt/models/deepseek_vé4.py (#E3k R ZE X ; 25| source; &
data-contract) : 2K hc_pre A7AE 4 AEFEUKE%EH norm £3K, FH7E hc_head AiEH
R fused_hc_head; DeepseekV4DecoderlLayer.forward H4&3E norm_fused #r&pkit
ANER layernorm A A,

« scripts/ci/utils/slash_command_handler.py (#3k CI Bi4A; 23| infra; LR
infrastructure) : ¥ stage-c-test-dsv4-4-gpu-b200 Fo stage-c-test-dsv4-8-gpu-h200 Ao
A /rerun-stage B& ¥, {EF DSV4 MRk,

X5 _hc_head_kernel, fused_hc_head, compute_num_split_for_mhc_pre,
mhc_pre_big_fuse_with_norm_tilelang, DeepseekV4Model.hc_pre,
DeepseekV4Model.hc_head, DeepseekV4DecoderLayer.forward

KEERED BB,

python/sglang/srt/layers/mhc.py

B XAE, R™MT mhe_pre big fuse with_norm_tilelang (& RMSNorm B big_fuse &
fK) %1 _compute_num_split for mhc_pre (B#hitHE split-K #% &) ; RBKT
mhc_pre_big fuse_tilelang WX #FH"3EE gemm last_dim, AIE stage-1 reduction &
%o

@tilelang.jit(  pass_configs={ tilelang.PassConfigKey. TL_DISABLE_WARP_SPECI
ALIZED: True, tilelang.PassConfigKey. TL_DISABLE_TMA_LOWER: True,
tilelang.PassConfigKey. TL_PTXAS_REGISTER_USAGE_LEVEL: 10, b))
defmhc_pre_big_fuse_with_norm_tilelang( gemm_out_mul, gemm_out_sqgrsum,

hc_scale, hc_base, residual, post_mix, comb_mix, layer_input, norm_weight,
hidden_size: int, rms_eps: float, hc_pre_eps: float, hc_sinkhorn_eps: float,
hc_post_mult_value: float, sinkhorn_repeat: int, norm_eps: float, n_splits: int =

16, hc_mult: int = 4, gemm_last_dim: int = -1, ): """¥& layer_input 89 RMSNorm Eh&3#
mhc_pre big_fuse kernel, *tF layer_input By K Fn, ZEFE—/ sweep H L EMR



sum_sqg, REFE=/ sweep MHA rsqrt(D/ + norm_eps) * norm_weight 35 E HBM, "
num_tokens = T.dynamic("num_tokens") hc_mult3 = hc_mult * (2 + hc_mult) if
gemm_last_dim < O: gemm_last_dim = hc_mult3 hidden_block =
math.gcd(1024, hidden_size) gemm_out_mul: T.Tensor[[n_splits, num_tokens,
gemm_last_dim], T.float32] gemm_out_sqgrsum: T.Tensor[[n_splits, num_tokens],
T.float32] # ... £MthE3FEHAERE ...  layer_input: T.Tensor[[num_tokens,
hidden_size], T.bfloat16] norm_weight: T.Tensor[[hidden_size], T.bfloat16]
ENABLE_PDL = is_arch_support_pdl()  with T.Kernel(num_tokens, threads=96) as i:

# &1t rms sum_sq rms = T.alloc_fragment(1, T.float32) mixes =
T.alloc_fragment(hc_mult3, T.float32) T.clear(mixes) rms[0] = 0 #...
FEFITHE rms A2 mixes, 5§ mhc_pre_big fuse_tilelang f8[ ... # BN T Xt
layer_input B sum_sq BfR (&3 pipelined A R) # &/EHH ™ Norm B9

hidden_states 38 : B TREBRK, BARBRIRPELOZLOETE, TELANLEHE
pipelined fEIR AR BHE layer_input B sum_sq fax&L)3— 5 =,

B

1% PR ZANFHI review Hi; EE ZRMER /rerun-stage #a /rerun-test g4k DSV4
£/ Cl (stage-c-test-dsv4-4-gpu-b200, stage-c-test-dsv4-8-gpu-h200) , EAFTH
DSV4 AXMRAR, HIAThHREIE#E,

« CI MIRZEIE (other): FAIATHREIEFaE

R 5 B

« RF&: 1) # Triton/TileLang W4 (fused_hc_head.
mhc_pre_big_fuse_with_norm_tilelang) &R/ <7 898 TR, 1B torch fallback &2
B, BAPF; 2) _compute_num_split for_mhc_pre 1&K#i
torch.cuda.get_device_properties(0).multi_processor_count, 7& MIG. ML ITHR
GPU SET W RERE R SIEMH, SEMEBERM; 3) mhe_pre_big_fuse_with_norm_tilela
ng /A TL_PTXAS_REGISTER_USAGE_LEVEL: 10, T8EMMX warp A EXG|I A FHEE
W 4) hc_head BLEZRIAMERFT Triton kernel, E R torch LIAMRE (W fusion
BAARETER) , BETRRESHEEELER (E3E DSV4 FHEREMR)

« ®: Xt DeepSeek-V4 HERIHEIBALRF EEMEM (microbench £ 1.3-3.6x) , {BixZ|
iUz A workload s ; FrAMMAENIFIEETE (SGLANG_OPT_USE_TILELANG_M
HC_PRE, SGLANG_OPT_DEEPGEMM_HC_PRENORM) #Z4IKERABAH, FomiE
DSV4 A, HANEELIPFEH Triton/TileLang WARRED, AN KA,

« REEFRIT: FAZBRDIMREZ |, K# GPU SM I FTREIRER RS , FERE A TEE
F&A%, Occupancy, hc_head BRIAEHT Triton B2

RERKLE

« PR #24793 [DSV4] Cherry pick missing commits from deepseek_v4 branch and
enhance tests: F—3hBEZk (DeepSeek-V4 #4t) , 1% PR #3827 DSV4 Mk, A& PR |
HhALT DSV4 #otie, —EESHRMMAE BT REIEHE,



