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PATHRE

- —AE: GEMM E3REMEARLZREEREMERE

- EENE: BEERIR: BE—H ' WAEERETCMNABERESIEX ' NEEFR—ESE
HEHHME + B2 weight_loader + B5ZRIM, RIRY torch 2 RFE, HETEAKXE
552 R EEER, ITRIFTE quant &3 EIN A2 E,
sglang.test.layer_ut_utils 5§ sglang.test.quant_ref _utils 2B 9] A AR ;
_make_merged_layer B35S shard-scale #1&1tEH, HWEIEAE
process_weights_after_loading T AWM EF4#%, EEZEE: 1Z PR /K SM100+ B4R
i, BEEETELEE #33596 / #33611 —#2F, THMRRAMN e2e F| layer REF|HL
loader B9=7&,

THRES B

PR body BAFEAL: 'Follow-up to #33596 / #33611: strengthen the backend unit tests'
fixtures and compute to the real e2e semantics. Only the torch reference (the
comparison oracle) stays hand-written.' MR] #33596 / #33611 5| A8 layer-level BT
3 method.create_weights + method.apply BIERFNEMN AR, S T A~ MR B
52 ColumnParallelLinear #&F quant_config A %%4%&. weight_loader v2 B 0-dim tx&
scale reshape 4%. MergedColumnParallelLinear B per-partition weight _scale 2 /
input_scale JCLE (fused-QKV EVIERIBII) , UK FusedMoE.weight_loader X gate /
up BOHEZ R, 1EE & body FEAFA: 'gate/up placement becomes the loader's job; the
hand-maintained up_first branch is deleted', BREiLENMRIEESZMEBRZRTMAENRE 2
BF5 23,

SRR

1. AMEEENMNESEM (NVFP4 + FP8) : test_nvfp4_linear_backends.py 5
test_fp8_blockwise_linear_backends.py 2L ET R
make_tp1_column_parallel_linear ¥#3&E 52 ColumnParallelLinear, EMZ%H
quant_config Bahak (FFESZ prefix § packed_modules_mapping) ; checkpoint #&
[AE (& 0-dim #rE scale) 2 load_linear weights & weight_loader v2; RIMM
method.apply(layer, x) 28X layer(x), FFE setUpClass Z%— init_single_process_dist (
HELEMERE TP 24)



2. ¥ merged XK BB (NVFP4) :  make_merged_layer F
MergedColumnParallelLinear + packed_modules_mapping={'gate_up_proj': [...]} #3&
fused gate_up_proj, N HAZBA weight_loader_v2(shard_id=...) tn#k, I
process_weights_after loading B4 per-partition weight_scale_2 / input_scale JCLRZHE
; R EGIEZF2RF scale, EA max() EFREEN block scale, % scale ZBEAIFE
me G R T BA B 75 BRIZBRAZ AR 0D

3. MoE BN E S : test_nvfp4 _moe_backends.py SENERIZ wl /w3 /w2 25 EARE
5C FusedMoE.weight_loader(param, loaded, name, shard_id=..., expert_id=...), gate
/ up HEKZ AR % loader, MRFE up first 2% ; topk BRFAES select_experts +
TopKConfig(top_k=TOPK, renormalize=True); torch £Z4&#F checkpoint & X (
wl=gate, w3=up) .

4, FHERFELZMEAAEIR . F38 python/sglang/test/layer_ut_utils.py (init_single process_dist.
make_tp1_column_parallel_linear. load_linear_weights. assert_output_close) 5
python/sglang/test/quant_ref_utils.py (convert_swizzled_to_linear. break fp4_bytes.
dequantize_nvfp4_to_dtype. quantize nvfp4_shard) ; ZESZILIEFKE sglang.srt
, 1R¥F oracle Jdsri,

5. %5 bug 8£.: test zaya_cca. test_hpc ops _moe (3O 29633) .
test_gptgmodel_dynamic (backend=nccl) . test_tensor_dump_forward_hook # dist
M T | HFE R B test fpd moe. test cutedsl moe 89 NVFP4 mARFL T3
quant_ref_utils, RBHMEE B NIERBIFI bug: convert_swizzled_to_linear JRIX
0:k #5 scale %], FEFXF K BHFLEEH K-tile padding, %—B&kA 0:k//block_size, F&IE
: SM100+ £ NVFP4 5 4N FP8 10 N, MoE 3 MNiR& %, TBXMHEMHEN,

R

. test/registered/unit/layers/quantization/test_nvfp4_linear_backends.py (3R E1tEN|
; KR test; £ A test-coverage; &5 _make_quantized_layer, _make_merged_layer,
_run_backend, _assert_matches) : NVFP4 & GEMM Jaim BN BBk : B2
ColumnParallelLinear + weight_loader_v2 #4%, #13& MergedColumnParallelLinear XX
A F gate_up_proj RSP per-partition scale JLER, ZAKX PR RARKRMUNETE,

>4

. test/registered/unit/layers/quantization/test_nvfp4_moe_backends.py (i SBEEXK;
27 test; EA test-coverage; &5 _run_backend, _torch_moe_reference,
select_experts, quantize_nvfp4_shard) : MoE BN ESfk: B
FusedMoE.weight_loader ZF& KM%k wl/w3/w2 K, topk £ select_experts, M&RF
B up_first 4%, torch & A checkpoint i& X,

« python/sglang/test/layer_ut_utils.py (B3R MREE; K5 test; ER test-infra; F5
init_single_process_dist, make_tp1_column_parallel_linear, load_linear_weights,

assert_output_close) : FIEHZMR L BEER: B3R dist ¥E1L. tp=1
ColumnParallelLinear #J3&. weight_loader_v2 ;XEEAN. #H¥rE, 254 backend #
MBI PR L2,

« python/sglang/test/quant_ref_utils.py (#3& £E£5ZI,; K| test; LR test-infra; F&
convert_swizzled_to_linear, break_fp4_bytes, dequantize_nvfp4_to_dtype,
quantize_nvfp4_shard) : #EHZE NVFP4 SE RARRDMEIR, ZIBAIKH sglang.srt; &



& convert_swizzled_to_linear By K-tile #:3y bug 188, BRARIBHAIEILERAEXE,
. test/registered/unit/layers/quantization/test_fp8_blockwise_linear_backends.py (#&£ik
ELEIN; K7 test; KA test-coverage; 5 _make_linear, _check_backend,
setUpClass) : FP8 =#& = (blockwise / MXFPS8 / per-tensor) HMtN#E|E 52
ColumnParallelLinear, 0-dim scale &% weight_loader_v2 $r& reshape %%,

« test/registered/moe/test_cutedsl_moe.py (R SBEEXR; K7 test; £ refactor; &
£ dequantize_nvfp4_to_dtype) : MIFgaAM NVFP4 JRARFDHE DL XA quant_ref_utils S
, HBREZ R device 8, EEEZESERIMNIBNEZZ—,

. test/registered/kernels/ops/moe/test_fp4_moe.py ({E3k SBEEEFK; L5 test; LR
refactor; 45 dequantize_nvfp4_to_dtype) : fFRAR NVFP4 ZRARALHE D1 ERAN
quant_ref_utils X, EIA convert_swizzled_to_linear B 0:k £ & bug BAKE £ Bt
%o

. test/registered/unit/models/test_zaya_cca.py (#3k ERIEN; 25| test; LA refactor)
. dist WA LITBR|EZE init_single_process_dist, F¥ banner K FE%F, BirHEZEk B
E CPU Bl HiE A,

. test/registered/quant/test_gptgmodel_dynamic.py (1E3k E4LEMN; 5| test; LA
refactor) : dist ¥¥afbiT#53|#£EF init_single_process_dist (backend=nccl) , M
try/except AssertionError 8%, 1THIEXRIFLRE,

. test/registered/moe/test_hpc_ops_moe.py (3R JBEEXK; £5| test; EA refactor) :
dist #ILiTFR| L =E init_single_process_dist (master_port=29633) , WBir#£ZxkE
SR B A E,

. test/registered/debug_utils/test_tensor_dump_forward_hook.py (13t JEiRTH; 25|
test; 2R refactor) : dist AT E|EZE init_single_process_dist, EHXEFXAEZ
B R/INERE A,

XS convert_swizzled_to_linear, break_fp4_bytes, dequantize_nvfp4_to_dtype,
quantize_nvfp4_shard, init_single_process_dist, make_tp1_column_parallel_linear,
load_linear_weights, assert_output_close, _make_merged_layer, _make_quantized_layer

R A B

test/registered/unit/layers/quantization/test_nvfp4_linear_backends.py

NVFP4 &M GEMM JEim BN fA% G Bkt : B2 ColumnParallellinear + weight_loader_v2
42, #13% MergedColumnParallelLinear X% F gate_up_proj RBP4 per-partition
scale JLE, ZAK PR mERRMWETE,

def _make_merged_layer(n_half: int, k: int):
""Two fused output shards (gate_up_proj) loaded per shard; exercises the

per-partition scale_2 / input_scale gathering that fused-QKV regressions hit.
from sglang.srt.layers.linear import MergedColumnParallelLinear

quant_config = ModelOptFp4Config(
is_checkpoint_nvfp4_serialized=True,
group_size=16,



use_per_token_activation=False,

# SRR, LB AR fused RFHBNEXD XK,

packed_modules_mapping={"gate_up_proj": ["gate_proj", "up_proj"l},

)

layer = MergedColumnParallelLinear(
input_size=k,
output_sizes=[n_half, n_half],
bias=False,
params_dtype=torch.bfloat16,
quant_config=quant_config,
prefix="model.layers.0.mlp.gate_up_proj",
tp_rank=0,
tp_size=1,

).cudal()

# process_weights_after_loading & A max() &k scale_2, BXRFH
# EE1 block scale, FTAAMIRBH AN HFEZR—N2F scale

# (modelopt B fused S AMEFHEHN scale_2) ;

# 2R scale FERBARERE, TBTTMUEREZ,

shards = [
torch.randn((n_half, k), device="cuda", dtype=torch.bfloat16) / 10
for _in (0, 1)

]

shared_gs = (

FLOAT8_E4M3_MAX
* FLOAT4_E2M1_MAX
/ max(w.abs().max().to(torch.float32) for w in shards)
)
dequants = ]
for shard_id, w in enumerate(shards):
w_g, sf_linear, gs, w_dequant = quantize_nvfp4_shard(w, gs=shared_gs)
# FAD B IS E weight_loader v2 8 shard_id 2%,
# SF3P per-partition scale BCRZ1E,
load_linear_weights(
layer,
shard_id=shard_id,
weight=w_q,
weight_scale=sf_linear,
weight_scale_2=(1.0 / gs).clone(),
input_scale=torch.tensor(ACT_SCALE, device="cuda"),
)
dequants.append(w_dequant)
return layer, torch.cat(dequants, dim=0)

python/sglang/test/layer_ut_utils.py

P MRS BAR R BMAR dist M1k, tp=1 ColumnParallelLinear i,
weight_loader_v2 RREEAN. MBS, BEL backend BN AR EZE,

def init_single_process_dist(master_port: int = 29632, backend: str = "gloo"):



""world=1 8y dist + model-parallel 24; srt RBME tp=1 LWEE, "
os.environ.setdefault("MASTER_ADDR", "127.0.0.1")
os.environ.setdefault("MASTER_PORT", str(master_port))
os.environ.setdefault("RANK", "0")
os.environ.setdefault("WORLD_SIZE", "1")
os.environ.setdefault("LOCAL_RANK", "0")
from sglang.srt.distributed.parallel_state import (

init_distributed_environment,

initialize_model_parallel,

model_parallel_is_initialized,

if not torch.distributed.is_initialized():
init_distributed_environment(
world_size=1, rank=0, local_rank=0, backend=backend
)
if not model_parallel_is_initialized():
# A kwargs £ backend: LB S3k&%3
# attention_data_parallel_size #fr, FEEE int // str LA,
initialize_model_parallel(
tensor_model_parallel_size=1,
expert_model_parallel_size=1,
pipeline_model_parallel_size=1,
backend=backend,

def load_linear_weights(layer, shard_id=None, **named_weights):
"""}T checkpoint #& R K EE#H AL weight_loader_v2, """
for name, loaded in named_weights.items():
if shard_id is None:
layer.weight_loader_v2(getattr(layer, name), loaded)
else:
layer.weight_loader_v2(getattr(layer, name), loaded, shard_id)

python/sglang/test/quant_ref_utils.py

L EZ NVFP4 S ERAERDEIR, ZIBARIKM sglang.srt; B4
convert_swizzled_to_linear 8 K-tile #3] bug 188, EARTRWEBIEIERFMEXE,

def convert_swizzled_to_linear(a_sf_swizzled: torch.Tensor, m, k, block_size=16):
m_tiles=(m + 128 -1) // 128
f = block_size * 4
k tiles=(k+f-1)//f
tmp = torch.reshape(a_sf_swizzled, (1, m_tiles, k_tiles, 32, 4, 4))
tmp = torch.permute(tmp, (0, 1, 4, 3, 2, 5))
out = tmp.reshape(m_tiles * 128, k_tiles * f // block_size)
# XBEMEE: R scale SR A k // block_size TiAZ ko
# test_fp4_moe / test_cutedsl_moe BYIHFE M B R 0:k, XIEXF K
# R IRKRY K-tile padding, $HEFEXEMBIRE,



return out[0:m, O : k // block_size]

def quantize_nvfp4_shard(w: torch.Tensor, gs=None):
"3t EA checkpoint 2 K& NVFP4 E1k; 3RE (packed, £k sf,
£ F scale, fp32 xE&5E), "

from flashinfer import fp4_quantize

n, k = w.shape
if gs is None:
gs = FLOAT8_E4M3_MAX * FLOAT4_E2M1_MAX / w.abs().max().to(torch.float32)
w_g, w_sf_swizzled = fp4_quantize(w, gs)
sf_linear = convert_swizzled_to_linear(
w_sf_swizzled.view(torch.float8_e4m3fn), n, k, 16

)
w_dequant = dequantize_nvfp4_to_dtype(w_q, w_sf_swizzled, gs, torch.float32)
return w_g, sf_linear, gs, w_dequant

A

% PR TSR review 8 (review_comments_count = 0) , fEEBHFBE (merged_by =
hnyls2002) , "#—8IT0&AER Cl EB: /EE LW /rerun-test 84, FE 8 MNMHAX M4,
ML AFRIATE 4-gpu-b200 (BANRR) . 1-gpu-5090 (1ANAR) . 1-gpu-h100 (3ANMAIR)
£, PR body FIBFKHI X BERITHIMT: H—, process weights_after _loading F
max() IwBD K scale TMAEEA block scale, B K scale FERBANEERE,. RETN
12, merged ABIZIEIL DK EZE LT scale (5812 modelopt fused §4H) ; H=, HEHR
fRIBZIES sglang.srt B8 ('Deliberately independent of sglang.srt') , &% REMNNRE
RIHWMARAED; H=, 0-dim scale #HAR#BNIE weight_loader_v2 BIFRE reshape 4%, #b
ST RTEM B I ER2 E K,

« CI EEMIIE (test): BARMR2LEIEE BEAN (merged_by: hnyls2002) ; PR T
review 18, TTARMRITIC S,

S

o RS
1. TEFRBEE: 11 NEEXHL2EANRSNRATR, R/ REMNRE.
2. ZEHET: S—3| quant_ref_utils HEE KB bug J5, test_fp4_moe /

test_cutedsl_moe XMIEXF K EELENMNEREGIBRARE; 1EEE SM100+ LEW
EiY, BEHEME A (o H100 £& fp8 B&12) 1AE CI #aik,

3. £E# O init_single_process_dist {R#i[E E master_port, HRIZMAA 29631 /
29632 / 29633 I ; ERRRNHATETRREETZAE, TUREATH.

4. MiR5 loader 3BFEE: weight_loader v2 = process_weights_after_loading #yEY3
SKEEFEEREMNEAKR XEZEH) , EXKREMNEXS loader [@#E kernel [a]&,

5. BEZEX: merged ABIERHMRL A scale FEE, ZREERBIKIBELMNRES;
test_gptgmodel_dynamic M try/except BRI ER R T &M



init_single_process_dist, IRKEEREEM, ZEHITRSEHKEEMNRMBUEEZT N,
- MAFPLTEEY (BEFRBEE) . XAZHIKEET IR BT ES
EX: BNMEBEENAEN L. weight_loader v2 #&E reshape 2 %. fused B
per-partition scale JLERE FusedMoE 8 gate / up HEAX, IEZ fused-QKV &% £ =3
HWE &5, SRS, layer_ut_utils / quant_ref_utils XA JE 423738 B 105 35 B0 B
bR, SRR 156 TEENRE (525 / +369) ; MR XGEREEECH
oracle 5 shape B2E, Cl it (base-b / extra-b / nightly) &%, - RKEiric: S5
BERZREEETMN , £ZF dist MO B , MRS loader BME , FF 0k scalek
BE  ARTE

KERIKZ

« PR #33596 [Test] Replace GEMM backend e2e matrices with layer-level unit tests: 4~
PR ME RIS : B2 layer-level EEZR, & PR EEARARLZER +
weight_loader_v2 BiZHHEEZF KA,

« PR #33611 [Test] Replace NVFP4 MoE runner backend e2e matrix with a layer-level
unit test: MoE Xt PR: A PR Xt test_nvfp4_moe_backends.py & 52
FusedMoE.weight_loader 14, #IF&RFE up_first 2%,



