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multi-block CUDA JIT histogram
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« —4)3E: A CUDA JIT i PyTorch 3R, JEFR CPU-GPU [E#, fn3 MoE LoRA EilE
K& H

- WEDNE: BB, BT A CUDA JIT kernel i CPU-bound E:B k4
NCCL stall, & LoRA/MoE MM B R ESL B, RIT EBIXERIZ fallback FoXE 48 AN
R A LM EREL,

TN EES BAL

A _align_block_size_torch BEE X%k >1024 B & Z A PyTorch kernel launch Ao
CPU &Y torch.argsort, 3K GPU RF &R HIMEE MY CPU stall, #fmiENE NCCL
SEKEEME (Hfh rank 89 AllReduce kernel BiESAE) . BRXE stall BEEERAZ TP M
EaEH,

SRR

1. 3 align_block_size_jit &%k (python/sglang/srt/lora/triton_ops/virtual_experts.py)
. SZEET CUDA JIT 84 align_block_size, it #RAKEFR AR + M5, ¥
histogram. prefix-sum. expert_ids B0 token ESH-& 3R 2-3 A kernel launch, 4]
JESHFR CPU-GPU E# &,

2. & CUDA JIT kernel 3 EFR (python/sglang/jit_kernel/csrc/moe/moe_align_kernel.
cu) : ¥ EXPERTS_PER_THREAD M 4 $#£#%| 8, £ v2 kernel REALE RS 8192 NEX

(JRA 4096) , #HE LoRA EMEZRIZHE (num_moe_experts * max_loras) o

3. MR B = W PE&1R (test/registered/lora/test_virtual_experts_kernels.py) : FBRA®
TestAlignBlockSizeTorchSentinelBucket )4 &3
_AlignBlockSizeSentinelBucketBase, #3g TestAlignBlockSizelitSentinelBucket Xt JIT
BAAPATHRERB sentinel/ BAIIE, FARMFSZIATA—K,

4. %8 torch.compile B3R : EHxRE—MEXTMWE align_block_size_torch /A
AMD/ROCm F&# fallback, 3% E _align_block_size_large RRBEMF &R JIT X
torch.compile 42,

R



. python/sglang/srt/lora/triton_ops/virtual_experts.py ({3t EIlE KK E: 7 source
: EA core-logic; &5 _align_block_size_jit, _align_block_size_large) : #Z\ZEE X4
, AT _align_block_size_jit REFEkEERZE, A CUDA JIT X torch.compile
fallback EF CPU-GPU R#,

« python/sglang/jit_kernel/csrc/moe/moe_align_kernel.cu ({3 JIT WA%; 2 F| source;
KA core-logic) : CUDA JIT kernel X, AR T X LR E
EXPERTS_PER_THREAD fE, UXFERNEMET XK.

. test/registered/lora/test_virtual_experts_kernels.py (3R MR; 7| test; XA
test-coverage; 5 TestAlignBlockSizeTorchSentinelBucket,
_AlignBlockSizeSentinelBucketBase, _align, TestAlignBlockSizeJitSentinelBucket) :

RXHEM, A JIT BERMTAEEH sentinel/ #REMIR, BIXELE RAHARITA K,

XS _align_block_size_jit, _align_block_size_large, launch_v2

R R B

python/sglang/jit_kernel/csrc/moe/moe_align_kernel.cu

CUDA JIT kernel X, AT ¥R LR EF EXPERTS_PER_THREAD AE, UXFE
REEME R
/I ¥ v2 kernel launch HR#E % F#K%+F EXPERTS_PER_THREAD
if (padded_num_experts <= 2048) {
launch_v2(std::integral_constant<int, 2>{});
} else if (padded_num_experts <= 4096) {
launch_v2(std::integral_constant<int, 4>{});
} else {
Il ¥ X: EFREK 4096~8192 BHEH EXPERTS_PER_THREAD=8

launch_v2(std::integral_constant<int, 8>{});

}
/I REE EREEM 4096 A E| 8192

RuntimeCheck(num_experts <= 8192, "moe_align_block_size: num_experts must be <= 8192");
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copilot-pull-request-reviewer[bot] BIBESEIFILFEH1Z PR #£FRT CPU R fnE S LoRA B

, ABEZEX CUDA JIT &# 7 K%L XK fallback, H BB T EKREK LoRA BTk,

Fridge003 E#Z#tE, 1FEE PR body F4ME T HAAIPEREITE 04 (NCCL un-stalling 3K

R]) AR AFEIEETR (bs=128) BB EREA, %A RIS,

« Pull request overview by copilot-pull-request-reviewer[bot] (other): Fridge003 #t£ 7 1%
PR,

PNESE-A

o XS
1. B3RS CUDA JIT kernel X %3 NVIDIA GPU: AMD/ROCm FE4& B shE:R |
torch.compile, MEBERFERBRFERUE,



2. ERIEMR: JIT kernel BER&IN 8191 NEMEZE (num_moe_experts * max_loras)
, AMHBEAEE LK (align_block_size_jit ## assert) .

3. REBANK: ZABEHI bs=128 REVIESANAFIAR, Z PR EE T ZA&, (EEH4
X X540 vectorized 5 NBIM R ZMHIE X, - M. XEHA LoRA + Expert

Parallelism WABER = (FAIREREREK) MHREREAEZE; £ TP IR T AllReduce

FRRBY 68%, X4l decode. /NEREKH AMD AP Emi/h, BIRNERAK Cl B=

JIT #a torch.compile F&E&E/R, - XFEARID: CUDA only, EREK LR 8191, AFHA
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« PR #24246 Previous LoRA optimization PR (part of the series): % PR & T #24246
BzE%:, PR body BAFAULER 'based on https://github.com/sgl-project/sglang/pull/24246'
, FEEZAR LoRA MHEEMRALAFI,

« PR #24248 Potential intermediate PR: MR A £ &, %K merge main fosp 3, TEEH
RE A A PR, {EREAHIRR,



