PR #24007 BEIRLE

sgl-project/sglang
(1/n - prefill optimize)feat(lora): enable csgmv backend with virtual experts for MoE LoRA
S FmtE: 2026-05-04 09:44

JRSCEERE: http://prhub.com.cn/sgl-project/sglang/pull/24007

PHATHRE

- —A)E: BA csgmv EiS Mok BT RAE, BE CUDA graph AR

< EFESE: L, PR BoR T WA AERRE LoRA E3# (triton vs chunked) Z &%
per-request BEHER, BETHEBEXZRSRNA R, RITEXRATHERER, RIET
MJE#EK, BETEMNEETH torch.arange pin_memory $£E2EEZRRGEE, BRI
Ko

THRES B

Z Bl —lora-use-virtual-experts FR#&I{XE A T triton 53k, 1B MoE ElE R LFrfE AL B
merged_experts_fused_moe_lora_add kernel, 5 Dense-LoRA JE¥gTE K, csgmv JGIRELE
EEMEREY, FE chunked-segment i X5 MoE HAEH per-request BRETRA—E, FIK
token-to-adapter 1247 CUDA graph A%, A PR B EMREMRIRFIFFEE BT, & csgmv &
st BB R A REI T R AN,

IS

SO AR

1. BRECEFRE|: 7 server_args.py B9 check_lora_server_args F#IR T Wr= assert
self.lora_backend == "triton", #3F --lora-use-virtual-experts SE&EEIHAE,

2. ¥ ERIIELEM: & lora/utils.py B9 LoRABatchInfo $(3EE T RMIMAN LT B
req_seg_indptr (IR bs+1) #a req_weight_indices (JGIk bs) , BT 7fi% per-request
B segment W FFn adapter Ril,

3. 523, per-request itH&: % chunked_backend.py #3885 55% build_req_seg_indptr
, 1&¥E ForwardBatch #3& CPU pinned By per-request EMRKE; &
init_cuda_graph_batch_info 4B CUDA graph 2™ X ; 7 prepare_lora_batch &
T8 per-request 15 B IR 7 & FI3E A F| batch_info,

4. 8% per-request FE: TE lora/layers.py By _get_lora_info A%, h%i%ER
batch_info.req_seg_indptr %1 batch_info.req_weight_indices, #&X None NI E:R 3| RA
seg_indptr #1 weight_indices, &Mz 3# %

5. BEMBE: commit FIREA T ¥ seg_indptr[0] = 0 ¥R seg_indptr[0:1].zero_() &
CUDA graph #Z&M4H@E &, #% CPU-GPU RF &,

R



python/sglang/srt/lora/backend/chunked_backend.py (3% LoRA J3#: 245 source;
A core-logic; &5 _build_req_seg_indptr) : AZNSZIL: FH#E  build_reg_seg_indptr
F3%, 188K prepare_lora_batch #o init_cuda_graph_batch_info KL% 3F per-request F
&, %5 CUDA graph BRm £ X4,

python/sglang/srt/lora/layers.py (#3k LoRA &; 2% source; ER core-logic; &5
_get_lora_info) : 1887 MoE LoRA B#y _get_lora_info A%, h%& ER per-request F
B, FRREME R A IEAN token—adapter BRET,

- python/sglang/srt/lora/utils.py (3R FARER; KA source; KR core-logic; F5
LoRABatchInfo) : # /&7 LoRABatchinfo ##E4£EHM, A per-request FEBREX, =&
ANE E B9 A,

« python/sglang/srt/server_args.py (#3k BRESEE; 37 source; A configuration) :
REMMRT —/THIE, BREEFRNEEAD, XhE/IMEEXEE,

XS _build_req_seg_indptr, _get_lora_info, prepare_lora_batch,
init_cuda_graph_batch_info

RPERAD B

python/sglang/srt/lora/backend/chunked_backend.py

ZNSZE,: #3E  build_req_seg_indptr A%, 158K prepare_lora_batch #o
init_cuda_graph_batch_info WX 3#F per-request FE&, E1BE CUDA graph #3REy <8
-,

@staticmethod
def _build_reqg_seg_indptr(forward_batch: ForwardBatch) -> torch.Tensor:

Build per-request cumulative token boundaries on CPU (pinned).

“pin_memory()” ##¥IEA, FEA “torch.arange’ R¥EZ “pin_memory” H#k,

bs = forward_batch.batch_size

if forward_batch.forward_mode.is_decode():
# Decode MMEEENMNERRA 1 A token, indptr A [0, 1, 2, ..., bs]
indptr = torch.arange(bs + 1, dtype=torch.int32).pin_memory()

else:
# Extend MEMER EZFHKERM, £ per-request B token AR
seg_lens = generate_sequence_lengths(forward_batch, device="cpu")
indptr = torch.zeros(bs + 1, dtype=torch.int32, pin_memory=True)
torch.cumsum(seg_lens, dim=0, out=indptr[1:])

return indptr

def init_cuda_graph_batch_info(self, max_bs_in_cuda_graph, num_tokens_per_bs):
# .. RAERE ..
# AN EREFX, AT CUDA graph 3%E TH per-request 12 &
self.cuda_graph_batch_info = LoRABatchInfo(
#.. . REFE. ..

req_seg_indptr=torch.zeros(max_bs_in_cuda_graph + 1, dtype=torch.int32),



req_weight_indices=torch.zeros(max_bs_in_cuda_graph, dtype=torch.int32),

def prepare_lora_batch(self, forward_batch, weight_indices, lora_ranks, scalings, use_cuda_
graph):
# ... RHZBEME seg_weight_indices, seg_indptr ...
bs = forward_batch.batch_size
# AEAEKRME uniform B adapter &5|fn token &
req_wi_tensor = torch.tensor(
weight_indices, dtype=torch.int32, pin_memory=True, device="cpu"

)
req_seg_indptr_cpu = self._build_req_seg_indptr(forward_batch)

# #£3E CUDA graph #2 CUDA graph 4%, #5538 #| per-request FEZ| device
batch_info.req_seg_indptr[: bs + 1].copy_(req_seg_indptr_cpu, non_blocking=True)
batch_info.req_weight_indices[:bs].copy_(req_wi_tensor, non_blocking=True)

python/sglang/srt/lora/layers.py

&% T MoE LoRA B8y _get lora_info &%, th%&fER per-request FE, HfREINERE
FIE#H) token—adapter BRET,

def get_lora_info(self):
"""Build LoRAInfo for the current batch."""

# ... BRARE ..
# UGER per-request FE, EFEiAEMANERE|EAE batch-level FE
wi = (

batch_info.req_weight_indices
if batch_info.req_weight_indices is not None
else batch_info.weight_indices
)
# AR#E adapter_enabled #9F3EE A wi
adapter_enabled = ... # A wi REREKE weight_indices

seg_indptr = (
batch_info.req_seg_indptr
if batch_info.req_seg_indptr is not None
else batch_info.seg_indptr

)

req_to_lora = wi

return LoRAInfo(
#... HibhFE ...
seg_indptr=seg_indptr,
req_to_lora=req_to_lora,

)

python/sglang/srt/lora/utils.py
¥ BT LoRABatchlnfo ¥3B44, /N per-request FEEEX, BEMNEEHERL,



@dataclass
class LoRABatchInfo:
#... . REFE ..

has_active_lora: bool = False

# Per-request segment indptrs, shape (bs + 1,). Required by MoE virtual
# experts which map tokens to requests regardless of the dense-LoRA
# backend's internal segmentation. For the triton backend these are

# identical to seg_indptr/weight_indices; for csgmv they differ because
# its segments are chunked across adapters.

reg_seg_indptr: Optional[torch.Tensor] = None

# Per-request adapter index, shape (bs,).
req_weight_indices: Optional[torch.Tensor] = None

Wi EHE

1. torch.arange &% ¥ pin_memory: Copilot 38 _build_req_seg_indptr F{E R K
torch.arange(..., pin_memory=True) & PyTorch H3Es%, &€35|% TypeError, ZIXEKHA .
pin_memory(), PR & ENZEBREIE, FEBEBITRXK,

2. BRAMEREE . Copilot EVGEME IR, FEH MoE AL —-lora-backend csgmv
—-lora-use-virtual-experts B5h (&iF/2H CUDA graph) , WIIFZE-E& ERMEFERT IE AR R
EH, PR RART BN IR,

. torch.arange <% pin_memory %%k (correctness): fEEREE, A&HHZITRAAE
R, FEBEDTHERNRK,

« BRI csgmv + virtual experts HERIMEIRE £ (testing): PR KBS MLFEMIR, MR D
FEFE,

PRS-

- QFe:

1. torch.arange(pin_memory=True) 3E3%: ¥ chunked_backend.py
_build_req_seg_indptr #, pin_memory=True 3 A# torch.arange X #F, /T
W TypeErrore RRIZEIZXAE csgmv + virtual experts BOERHIT, BT EEFRE A
FER. RERSEE,

2. O EHEVIMIR: PR RFEAMARARF, RREFEKRT R KL CUDA
graph FA7REK token-to-adapter BETEE IR, MR,

3. FEM: per-request FE AN Optional Z2EER, Xt triton EHMER LW, K&
"R, - m: AP 9{#EA —lora-backend csgmv 5 --lora-use-virtual-experts 84
, RS triton ER/LIF—KHNELE (4 1.7-2.2% &) , REES csgmv IR
Hibh% (2o chunked BE) o A%: B batch FIMEMFAANNKE (bs+1 F2 bs)
, REFHERN BA: %—7 LoRA E3mBIEX, HMRAEMRE, A#—F 1 MoE
LoRA #H-T3E K,
- Rfetric: SROMIRE SR , torch AP SR M A&



KERBKL

« PR #17913 [Feature] add LoRADrainer to address high P99 TTFT: & LoRA ThRE,
Z RIEY LoRA Meefifb Tk,

« PR #24334 extract adjust_hybrid_swa_layers_for_pp: RI-O®ETEAEN, BARAEEMREXE
1RILT LoRA HEIREYFFLLIR S,



