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[Perf] Launch the top-k/top-p Triton sampler kernel with 8 warps
&¥Btla: 2026-08-11 01:55

JRSCEERE: http://prhub.com.cn/viim-project/vlim/pull/51507

HATHRE

« —A]iE: RAE Triton kernel B8 8 warps B35, ZZEMIBZREZS 1.85x

cWESNE: REXERA 717, EEESKILZNE review PHIESEN benchmark 73%18
. fEE S reviewer 45| &ZE SM120. H200. MI350X, HEZ nw8 vs nwl16 T BEH
BESENMES MRS, &X/O Triton kernel launch M. FAEERERZ2 LB
arch-conditional £UR%K, W E & A PR BITiE5_EH; L@ &5E AE T ERiL.

THRES B

PR body #tBA topk topp_kernel (KRB #42191 89 Qrita X4t kernel) &4 program R4t
¥ —4T logits, FB4TL BLOCK_SIZE=8192 8 tile A% EAST, Bk per-tile ZERBEERE
kernel ZE3R; Triton ZRIA 4 warps iLEA lane &3 16 Mok, FHE warp YTURF1E. 1%
kernel fiLF seeded / per-request-generator XA£E#AEEIZ (FlashInfer $E45 per-request
generator) , 7 Qwen3.6-35B-A3B-FP8 batch-16 decode k2 ##H &AM GEMM
kernel, FTRAMXIREE warp $XwhEE B #5710 N sin B smARAD 383K .

LI AE

1. B NOF vlim/v1/sample/ops/topk_topp_triton.py B apply_top_k_top_p_triton: 3
launch_kwargs = {}, BT M Triton kernel &% launch %%k,

2. WEDNFAFEFEALRZ: CPU A block_size=256, block_size_trunc=128, XPU B 4096 /
2048, H4& GPU A 8192/ 4096; £ GPU 4% W& E launch_kwargs['num_warps']
=8,

3. kernel ARAEN **launch_kwargs, _topk topp_kernel E L 8 warps B5);
BLOCK_SIZE ##F 8192 &% (4k / 8k / 16k sweep HIACTI R tile) .

4. FEBE: WA CUDA FF/a, njhill £ MI355X (gfxd50) L5 84 / 84 %% 8
warps Bk (F3H 1.12x) EBKR ROCm HF, GPU %— 8 warps; CPU / XPU A& ¥
",

5. Wit 5fcE: EEFE A pytest tests/vl/sample/test_topk_topp_sampler.py, SM120 L
129 passed / 2 skipped, H20 £ 135 passed / 2 skipped; RETIEMIRA XA HEE Ko

R

« vlim/v1/sample/ops/topk_topp_triton.py (#Ek RAEE; K% source; EH
performance-tuning; %5 apply_top_k _top_p_triton, _topk_topp_kernel) : ME—Z E XL



. F apply_top_k_top_p_triton #3&3t launch_kwargs 3 _topk_topp_kernel ByTriton
Jash warp BAERIA 4 BRA 8, EERE RITHRMEAST vocab BTEY per-tile 3R ; +7 / -0,

KBS apply_top_k_top_p_triton

KR BR

vlim/v1/sample/ops/topk_topp_triton.py

M —T B & apply top_k_top_p_triton 33t launch_kwargs 3 topk_topp_kernel
8y Triton B3h warp ZXMBRIA 4 BKCR 8, EIEKE /TR EALT vocab BTEY per-tile 3E3R;
+7 / _Oo

# vlim/v1/sample/ops/topk_topp_triton.py (37i%k)

# _topk_topp_kernel A program $£4T sweep 4T vocab, EIk per-tile ZER B
# RE kernel 23R ; BRIA 4 warps B 8192 %M tile H 16 Nt E / lane, warp ¥k,
def apply_top_k_top_p_triton(...):

launch_kwargs = {}

if logits.device.type == 'cpu':
# CPU LB/ tile %, BITEMR,
block_size, block_size_trunc = 256, 128

elif logits.device.type == 'xpu':
# XPU LK tile RE#E pivot TMFPMKFEE, EA/N tile,
block_size, block_size_trunc = 4096, 2048

else:
# GPU £ 8192 & 4k / 8k / 16k sweep BiE B9EAL tile K/1N,
block_size, block_size_trunc = 8192, 4096
# 8 warps 8% lane TTE &SR] 8, £ SMI0 / SM100 / SM120 / gfxd50 L
# 2\IRT 4; 16 warps BFHFREATEREKZ, BAXKA,

launch_kwargs['num_warps'] = 8

_topk_topp_kernel[[NUM_PROGRAMS,)](
logits,
# ... HER logits / k / p EEHKEIBEAN
BLOCK_SIZE_TRUNC-=block_size_trunc,
TOPK_ENABLED=topk_enabled,
TOPP_ENABLED=topp_enabled,
**launch_kwargs,

)

return logits
BRI
AN =

- cakeng 7E H200 5 MI350X (T #h % sweep, &I MI350X L nw8 L #RMEH. H200
Enwle BEEZL, ZIE B200 LIIEHEE arch-conditional &%k,



« BabyDrangoner £ SM120 (RTX PRO 6000) 4 96 3= sweep 13%] nw8=63/
nw16=32 / nw4=1, HIZREFEDOZEE H200 A nw8=68 / nw16=27, LiE 8 warps &
e Les a2 &b,

. cakeng 13 nwl16 S AMETE top-p-only /N batch 5§ mixed_partial X batch; &

fERE top-p BE1ZHY pivot EEREKEREEHITHE exp(logits - max), 7 tl.exp, £

warps BEF&IR SFU Z3R, i 32 warps B F&E A2,

- njhill 7£ MI355X IE/E E#EEM IR & HIWT, HEALA—R 8. ELEEMER.

« 8 warps vs 16 warps HIEZEMEE (performance): Zi—%E 8 warps fEALE. RFH

BINME, ELBE% workload SZEMIER.

« 16 warps & top-p-only / mixed-partial 3R BRE (design): /EA follow-up MK,
REAEAR PR; 1E&$EH E T )2 KR ZRD top-p HRFH exp EE (#48927 B4
log-space pivot search) .

« ELRE T ¥ (CUDA-only) (design): ¥ arch-conditional ¥|#r, GPU %— 8
warps; CPU / XPU X R# XN,

R -5 B
o

1. B200 / SM100 %A STMEKIEF |, 8-vs-4 FEEFTA BMEM—IK, B 8vs-16 &
top-p-only B EMBNANE R AERE, %—E 8 warps T REREMRIRERM, ELEETTH
arch-conditional 2, workload-specific ¥,

2. 4 top-p ¥ pivot WFE ARV E token EEE (SM120 2/36, H20 &3k 28 tokens) ,
B8 fpb4s ££, 8 warps 5§ 4 warps B kept-mass EEER AL 1e-5, FHRFTIE
YR E Y3,

3. RAFE A ENERSUZE num_warps=8 BI4TH; BAE sampler MRBZ T EE Kt
, BRAEIIBEARR warp G

4. CPU / XPU @ X F# N GPU 4%, ERAZRM, ERREABRELSIEMNEEY
EXRE RS, - ¥m: MAFPF: seeded / per-request-generator AR B E 1R FBH
2, Qwen3.6-35B-A3B-FP8 batch-16 decode 3= T _topk_topp_kernel M 305.8

us/step &3] 165.9 us/step (1.84x) ; T AP, ERESHRH T/, top-k xHBS5

4 warps FM—3K, X & %: Rk Triton kernel B launch B2 E, RERIAE. KV

cache SERREREIZ, XHEIFA: #HET —NEEM kernel launch RTEIF EILESR,

WABEL top-p MREEMRMN (R exp BEH) BT E%, - NRIRT: REREKREZ

TE |, B200 REM , top-p FEMRDE pivot R F a8 , THENIR

KERBKE

« PR #42191 (ki2#, PR body #RE A Qrita sampler kernel &JR) : & PR 8§
_topk_topp_kernel BIRB #42191, AKIXIAEH launch BBE, B TR —hEE&RME4EL
Bt

« PR #48927 (kif, T F R log-space pivot search) : review F/EE T H B KEAR M
BERAL T [ B top-p — A ERFTREEH exp, "TEAAX PR 8 follow-up,



