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1. JIT CUDA IPM K& 1 python/sglang/jit_kernel/lplb/cuda_solver.py #m
csrc/lplb/ipm.cuh H5ZEE SM @& IPM A%, £/ cuBLASDx 8§ GEMM foF5 ik
Cholesky, 3¢ load_jit #R&FMGRIF, CPU FFHE1X 5-10us.

2. AL / ERIEREE: RE Ip_prep.cuh 1 Ip _post.cuh, 2B 8 N 5 A torch #AE
EHNERNRESR, BRIVANERE. cuda_solver.py F8 prep_|p_inputs fn
extract_log2phy_prob fi33E5h,

3. LPLBSolver #%: #& python/sglang/srt/eplb/Iplb_solver.py ® & X LPLBSolver 2, %]
WALE T E LP A R4ERE, batch JEA solve Aik: Xt topk_ids 34T bincount, &
PAT all_reduce FELRITEI, RERARERMBIFERREE log2phy_prob, &It L&
rank M3 KR, TE] .

4. % rank 254&3F: B2K python/sglang/srt/layers/moe/topk.py B4 empty topk output,
ERBA LP BHEZ rank 48R solver.solve() £5 all reduce, BHIEH, [FEMEK
deepseek_v2.py BIRIEEER, AL —HZ rank iZ1E,

5. BB HERE: #3E —ep-dispatch-algorithm=lp, ¥ server_args.py Hiin
check_lplb_server args #&% (Hopper SM=9.0. Math-DX ¥, EREHZ ) ., =
f# —lplb-require-lp 1 —Iplb-require-fused EARAE X A{RTCEEERER

6. RFRMIR: AN test/registered/eplb/test_Iplb_distributed.py, 1%/
torch.multiprocessing.spawn &34 2 A CUDA 342, BiF all-reduce —3M. 22 rank
BE. BEEFNT torch IPM £F, UREHE)E KA E EHEH,

hY



R

- python/sglang/jit_kernel/lplb/cuda_solver.py (#3k JIT W4%; 2B source; LR
core-logic; &5 _sm_ver, _ipm_module, warmup, solve_ipm) : & IPM RAR BB
JIT CUDA 5231, &2 solve_ipm. prep_lp_inputs EXx# X%k, & LPLB BMEREERY,
python/sglang/srt/eplb/lplb_solver.py (3R ¥5#7RE ; 25| source; ER
dependency-wiring; 5 assert_lplb_supported_model, get_global_lplb_solver,
set_global_lplb_solver, clear_global_Iplb_solvers) : LPLBSolver £E X, % LP %EfE
Wt E A0 batch KAE, fimeBit%K all-reduce fo%E rank &b,
python/sglang/jit_kernel/lplb/torch_solver.py (#3R kKA#ZE AN O ; K5 source; £
dependency-wiring; 5 _init_fused_backend, _unavailable_reason, warmup,
solve_ipm) : RARE N DOHEIR, LEWMIIL fused backend, FHAETR T AR EEW RS
Bo

python/sglang/jit_kernel/lplb/shmem_budget.py (3 NEWMHE; K5 source; H£KR
dependency-wiring; 5 ShmemBreakdown, total_bytes, as_kib, shmem_bytes) :
EREMEITE, #F IPM RARE GPU Le3RE, FURTRERINE,
test/registered/eplb/test_lplb_distributed.py (#3k oA RMIR; KB test; FER
test-coverage; 45 _make_metadata, test_dispatch_probability_matches_torch_refer

ence, test_solve_ipm_matches_torch_reference, test_lplb_distributed_two_rank) : %
HEASMAMIR, BE all-reduce —HME. & rank BEFABESMN .
python/sglang/jit_kernel/utils.py (#3k TE & %Kk; K% source; R core-logic; &5
get_mathdx_root, get_mathdx_include_paths) : #3E Math-DX {R#EMLRER, ZIFERIE
ZEFn pip BFEMAT R

python/sglang/srt/layers/moe/topk.py (#3k MoE B&th; 25| source; 2R core-logic;
&5 empty_topk_output) : &K empty_topk_output X 3F LP & rank %5 all-reduce
, BRPEE R XE,

python/sglang/srt/models/deepseek_v2.py (R #REIEEL; 5| source; KR
data-contract) : #BEKE(MEEIR, {EFFA EP rank £ LP X T£5 all-reduce, HMEE
KA,

XEFE: solve_ipm, prep_lp_inputs, extract_log2phy_prob, LPLBSolver.solve,
LPLBSolver._solve, assert_Iplb_supported_model, empty_topk_output,

_init_fused_backend, warmup, get_mathdx_root, get_mathdx_include_paths

RERED R B

python/sglang/jit_kernel/lplb/cuda_solver.py

o IPM RARZEH) JIT CUDA 5231, &4 solve_ipm. prep_lp_inputs X8Rk, =
LPLB B9 REE AL,

def solve_ipm(
A: torch.Tensor, b: torch.Tensor, c: torch.Tensor,
num_iters: int = DEFAULT_NUM_ITERS,
result: torch.Tensor | None = None,

) -> torch.Tensor:



"""Run the fused single-SM IPM kernel using cuBLASDx GEMMs and a hand-written
block Cholesky for the POSV. All state is in shared memory."""

# H{RMAFE CUDA LB X float32 %R

assert A.is_cuda and b.is_cuda and c.is_cuda

assert A.dtype == torch.float32

nc, nv = A.shape

assert b.shape == (nc,), f'"b shape mismatch: {b.shape} vs ({nc},)"

assert c.shape == (nv,), f"c shape mismatch: {c.shape} vs ({nv},)"

# WIFRNEF IR EIRE [PM 3k
module = _ipm_module(nc, nv, DEFAULT_BLOCK_DIM, num_iters, _sm_ver())
# EREHRAEZPXNBFHLE (FE ~20 us L EEE])
if result is None:
result = torch.empty(nv, dtype=torch.float32, device=A.device)
# BRI block WAL, FTA LP REBEEHXREAFF
module.ipm_solve(A, b, c, result)
return result

Wb KA

T 2 review FHIZAITE:

« d_max Bi0 bug: gemini-code-assist 3§ IPM #Zuw d max B EMIERM, BEHRIPK
2, EEERY commit FBEA fmaxf B,

- FEFREM: EDOT Cholesky XA fmaxf #R NaN, & d_max AERBHRIF, 1FE XN
FFE ipm.cuh FHMN T HALEEE,

« BRIARKEL: ch-wan & —-enable-dp-attention #8 --moe-a2a-backend=deepep &
BE, FELREERTXERBERE (commit 326b956)

« Zrank ZBEEY: xutizhou BIUKEE rank 25Z 8 N\ empty_topk_output UBRVEE,
& TREM (commit 0c84e63) o

« Math-DX {&&i: ch-wan 18 download-mathdx.sh, {EEMGHRKRIZEA, %A
nvidia-mathdx pip Bfn MATHDX _HOME ¥R3EZE (commit edf3217) o

. torch £ %H,: ch-wan ZX#E 4t torch IPM 22 ULLRBEE R, FERAMT

torch_solver.py FEEE KB BFENMENR (commit e9dd0dd)

« IPM 4% d_max &N bug (correctness): fEEEE N EHB fmaxf B,

- FEfAEMRSE (Cholesky. #K) (correctness): /E&E XA R AIZ IR,

- BE M dp-attention A0 deepep (design): fF& LI /E ARBHIRLR, LP NERKHE
1l

« 2 rank ZEE T E| empty_topk_output (design): VEERREM, %—7T
deepseek_v2.py ¥HIZRHA,

« Math-DX {&#i5 T EHEA (other): /EEBMRIZMA, KA nvidia-mathdx pip &@Fn
MATHDX_HOME I35 EZ &,

R fe5 7
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1. KB Math-DX: # GPU /) cuBLASDx kX, REBHITEHIEFRE, LEHRER
;. AP EF &% nvidia-mathdx 2i& & MATHDX_HOME,

1. GPU BEH4FR&: (XX FF Hopper B E (SM=9.0) , 1B GPU (3 A100) FT&fER;
assert_fits EHZF RN FERE O PR,

2. BRI EMAR: [RIIET DeepSeek-v2 A5|S/0#5%4eH, HM MoE AW ERE A LP
A rank BRREmALL T8 all_reduce #%1; assert_Iplb_supported_model ZEH]
YU BTFRLE R R AR R,

3.JIT miFERE: BREFSNMORN LP AZE 20-40 £, BB TMANGERE, EZNR
KW (WRiIFHEIR) SFEEHEK,

4, % rank BN : FHFER G| AR REFRLEIET rank B2, TTRESREK all_reduce ###L;
AR NNRAEZ T EAGR, ENAERTRE.

5. MEEE)T: EERBRMARTUEAZRI/ERIRL, LP KT RHIMNTHE, SN
MMLU #a ShareGPT B&EMHETRMEL0.5% N, ERHERERES R, - FH:

- AP : A --ep-dispatch-algorithm=lp & ZZEHIKFF Hopper GPU; R X A
MoE ZEH), ZHAF FEZ DeepSeek FAEAIE L, ERBRAHIIR T TR 5%+
HHEA,

« A% e tetiEE A UIT 4miF + BEETOTE) | ERARBA; SfTHE Mok Rigm
2] 76us GPU KARE R, (BN @& EES T ¥,

« HFA: EEIF 4 NET CUDA WA A1 Python 3, RBUEEFIE Math-DX; FIFEY
RAERFEEMIR, A NMREMT CL FRE K,

« MFEARIT: XX FF Hopper GPU, M E Math-DX, R FEMAR , JIT HiFHEe , &
rank ZEPiR e

KB L
« PR #28404 [AMD][Fix] Skip EPLB topk remap when global server args are unset: {&2K
T HRE® topk.py X, BREA MoE ¥XRIEBiEKXAE,



