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PITHE
« —4]3&: X3F Blackwell CuTe DSL BF16 GEMM JIT W4
- HESNME: ENE SRR
« CuTe DSL warp TIWER, (7 warp 2 L) fIFEARER,
- BAHARRNIRITRAE: BA autotune + Claude B&RMMALERR 29 MHELE,
« EIEMEECE T AR (server_args -> initialize_bf16_gemm_config -> &7t %)
o W PR EBIRTZEN JIT REEKTEH, EEKXF Blackwell fLEYSEFEIL,

THRES B

BT Flashinfer 0.6.14 ¥ PyPi [R#l|, TTOREFEAR AL A, RMFEERMEMIH CuTe
DSL BF16 GEMM JIT REERRZERBRA R, ZRAZE X Blackwell 22834477 F5h
warp Tl foEESRBR LM L, VUIEST Flashinfer B9E8E,

SRR

1. JIT RAAESR: T cutedsl_bf16_gemm.py F 523, TgvGemmCuteExtKernel, 1%
cute_ext RiIBRE, Z#F 1CTA/2CTA B, 3k 29 #HEAREE (tactic table) , BRIAE
A tactic 1 (64x8 stages=8) .

2. BEE: server_args.py %0 --bf16-gemm-backend £#&; unquant.py #ig
Bf16GemmBackend #&%54a initialize_bf16_gemm_config() ##1L&%K; scheduler.py &
2 sh B A a1

3. kEM GEMM B12: £ UnquantizedLinearMethod.apply() 3¢ cutedsl /%, %
backend A cuteds| B BBk IER RIS, A cutedsl_bfl16_gemm JIT RAALE
R ERIABY F.linear,

4. DeepSeek-V2 3EEL: deepseek_v2.py B prepare_gkv_latent F, ¥ cuteds! FigA KA
use_cutedsl_bf16_gemm RE True B, B3R A B dsv3_fused_a_gemm KEREEEE
12, BREE MR,

5. MREE: I test/registered/jit/test_cutedsl _bf16_gemm.py, EiXESEMAMIR (M.
N. K. bias) Z&iF 384 fH4A&, MBI CI (4-gpu-b200, 30s) ,

REEF:



- python/sglang/jit_kernel/cuteds|_bf16_gemm.py (#3k JIT W4Z%; 5| source; A
core-logic; 5 get _tgv_cute_ext_tactic_num, get_tgv_cute_ext_default_tactic,
WorkTileInfo, TgvGemmCuteExtKernel) : 3% CuTe DSL BF16 GEMM JIT AZAZLEL
I, ®4A& TgvGemmCuteExtKernel 25, BAREEXR. warp TARAE,

« python/sglang/srt/layers/quantization/unquant.py (#3k B4E; 2% source; EH
dependency-wiring; %5 Bf16GemmBackend, is_auto, is_cutedsl,
initialize_bf16_gemm_config) : 3 Bf16GemmBackend &2, ¥ LECE Rk, H&
apply AR cuteds! B2,

. python/sglang/srt/models/deepseek_v2.py ({&3k &AL : K7 source; HER
data-contract; 55 prepare_gkv_latent) : £ DeepSeek-V2 8 prepare_gkv_latent &
AIXE cuteds! EimBRAN, BMRE S FRAMAER fused GEMM B1Z,

. test/registered/jit/test_cutedsl_bf16_gemm.py (#3k MR; %5 test; LR
test-coverage; 55 test_cutedsl_bf16_gemm) : F3EEEALMRISIE CuTe DSL
GEMM WM IERE, BEZ M shape FofmE %L,

« python/sglang/srt/server_args.py (#£3k B2E; K7 source; £& configuration) : Hg
—bf16-gemm-backend #1754k, AVFAF%$F BF16 GEMM JEik.

« python/sglang/srt/managers/scheduler.py (#3k JAE & ; 2% source; EH
dependency-wiring) : 7 scheduler 8] init_moe_gemm_config F @A
initialize_bf16_gemm_config, #{R/E3ERS B IRA1EL,

XS get_tgv_cute_ext_tactic_num, get_tgv_cute_ext_default_tactic, WorkTileInfo,
TgvGemmCuteExtKernel.init, TgvGemmCuteExtKernel.repr,
TgvGemmCuteExtKernel.call, TgvGemmCuteExtKernel.kernel, Bf 16GemmBackend,
initialize_bf16_gemm_config, get_bf16_gemm_backend, test_cutedsl bf16_gemm,
prepare_gkv_latent

KR BR

python/sglang/jit_kernel/cutedsl_bf16_gemm.py

#3E CuTe DSL BF16 GEMM JIT REAZQSEZH, BE TgvGemmCuteExtKernel 2. & AKE
Ex. warp TWREE,

# CuTe DSL TGV BF16 GEMM W#Z (sglang/jit_kernel/cuteds|_bf16_gemm.py)
#

# 3 E : outM, N] = x[M, K] @ weight[N, K].T (+ bias[N])

# BN/ HWHHR bf16, R fp32 Ein,

#

# Warp EA Ak (256 threads/CTA, 8 warps, warp 3 2R ):

# - Warp 0: DMA_A (TMA n#k A 4% )

# - Warp 1: DMA_B (TMA %k B 4£F% ; PDL MH&IREBIRHISFHE )

# - Warp 2: MMA (tcgen05.mma it&ZE TMEM; a3t alloc/dealloc)
# - Warps 4-7: EPILOG (TMEM -> RMEM -> bf16 ¥t -> st.global)
#

# BARERERX : 3% 29 # ( R5| 0-28), #% use_2cta A4,

# cta_k EBEAR 128,



_TGV_CUTE_EXT_CTA_K: int = 128
_TGV_CUTE_EXT_DEFAULT_TACTIC: int = 1
_TGV_CUTE_EXT_TACTIC_CONFIGS = |
# (cta_m, cta_n, num_ab_stage, use_2cta)
# 1-CTA B2 E (use_2cta=False)
(64, 8, 6, False), # 0
(64, 8, 8, False), # 1 ( BRiA)
(64, 8, 10, False), # 2
(64, 8, 12, False), # 3
(64, 16, 6, False), # 4
(64, 16, 8, False), # 5
(64, 16, 11, False), # 6
(
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64, 32, 6, False), # 7

64, 32, 9, False), # 8

64, 64, 7, False), # 9

64, 128, 4, False), # 10
128, 8, 6, False), # 11

(128, 16, 6, False), # 12
(128, 32, 5, False), # 13
(128, 64, 4, False), # 14
(128, 128, 3, False),# 15
# 2-CTA BCE (use_2cta=True)
(64, 16, 6, True), # 16
(64, 16, 8, True), # 17
(64, 16, 12, True), # 18
(64, 32, 6, True), # 19
(64, 32, 8, True), # 20
(64, 32, 11, True), # 21
(64, 64, 6, True), # 22
(
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64, 64, 9, True), # 23
64, 128, 7, True), # 24
128 16, 6, True), # 25
128, 32, 6, True), # 26
128, 64, 5, True), # 27
128, 128, 4, True), # 28

def get_tgv_cute_ext_tactic_num() -> int:
return len(_ TGV_CUTE_EXT_TACTIC_CONFIGS)

def get_tgv_cute_ext_default_tactic() -> int:
return _TGV_CUTE_EXT_DEFAULT_TACTIC

python/sglang/srt/models/deepseek_v2.py

TE DeepSeek-V2 By prepare_gkv_latent FHRAIT cuteds! /E3mby &A1, B E S F AR
fused GEMM 42



# X : sglang/srt/models/deepseek_v2.py (prepare_gkv_latent A& H B )
def prepare_gkv_latent(self, hidden_states, forward_batch):
# ... AEEE ..
lora_active = getattr(self.fused_gkv_a_proj_with_maqa, "set_lora", False)
cuteds|_backend = get_bf16_gemm_backend().is_cutedsl!()
if cutedsl_backend:
from sglang.jit_kernel.cutedsl_bf16_gemm import use_cutedsl_bf16_gemm
if (
(not isinstance(hidden_states, tuple))
and hidden_states.shape[0] >= 1
and hidden_states.shape[0] <= 16
and self.use_min_latency_fused_a_gemm
and not lora_active
and not (
cutedsl_backend
and use_cuteds|_bf16_gemm(
hidden_states.shape[0],
self.fused_gkv_a_proj_with_mqga.weight.shape[0],
self.fused_qgkv_a_proj_with_mqa.weight.shape[1],

gkv_latent = dsv3_fused_a_gemm(...)
else:

gkv_latent = self.fused_gkv_a_proj_with_mqa(hidden_states)[0]
return gkv_latent

python/sglang/srt/server_args.py
¥ —-bf16-gemm-backend 247541, AVFHAF%EEFE BF16 GEMM &k,

# U+ : sglang/srt/server_args.py
BF16_GEMM_BACKEND_CHOICES = ["auto", "cutedsl"]

class ServerArgs:
# ...
bf16_gemm_backend: str = Field(
default="auto",
help="#%61F K21t BF16 GEMM Bj53%, 'auto’ EH cuBLAS (BRIA), 'cuteds!' £ SGLang
JIT CuTe DSL TGV BF16 GEMM (SM10X £H/), ",
choices=BF16_GEMM_BACKEND_CHOICES,

)
EaERe LR

Review i€ H gemini-code-assist[bot] #&H, #* 3 &, HRESIFRIER:

« _detect_leading_dim &R A M NMAA A Z LGB R IRIRAIANA 1 WINEHE,
. cta_n BAENRMNER LR 256 182 AT EEE AR,



« —bfl6-gemm-backend FEIFHFBHEEFE SN EHE IR, PR B Fridge003 F&HEH, K
NEE U 2R

« _detect_leading_dim #E &R AN K AMNAG L (correctness): RIESFHAIAER,

e cta_n BRI EFR 256 (correctness): SREESFHBIARER,

« —bf16-gemm-backend HBIFFEIESM E R (documentation): RESFHRIAER,

PNSESE-A

o NS
« OB TE : unquant.py B9 MEEFD deepseek v2.py By fused attention B #AE 2K

TAEES Ak 2 A cuteds| BIEAM3IZE (Im CPU. 3E Blackwell GPU)

HbE‘/
« AR RAZ(URIET SM10X (Blackwell) , Z&E3IE SM10X ®&E LI E cutedsl B

s B ERE
JIT wmiFF8: BERARAERIE, LRBIERY 30 ¥, BEEHF.
« KXW review BN : _detect_leading_dim FTREATIEZE LK EIRH|, cta_n BH 256
T RE S BGBATRE A 3
OMRBEAM: KAAAUNIR 2048/6144, KB ERM shape KIEXTFEIML.

F % : Blackwell GPU A w3zt —-bf16-gemm-backend cuteds! B AR ZER
BF16 GEMM; BRIAMTAHRAZ (cuBLAS)
- AR FE JIT ARAEIR, BERHIFLA 30s; HEHEMEES Flashinfer A2Y (
AIME25 91.25%) ,

- FIRABIH: EEI CuTe DSL WAL Cutlass FEBIFEEM, RE Flashlnfer B2 /E T8k

ik,
C AR BABAEE | BARE , JIT Bi2FH  RRM review BIL , MABEA
R
RERKLE

« PR #29865 Optimization process to collect dynamic autotuning results into static

heuristic: PR body $#£ %1% PR 3Rt bi3F2: Uk&E autotune R RESE X R KEE,
/_~E$ PR E/J Bl El'ﬂzo



