PR #35626 ZEIRE

sgl-project/sglang
[diffusion] fix: keep large vocab tables in host memory under layerwise offload
& 3FntiE: 2026-08-20 15:20

JRSCEERE: http://prhub.com.cn/sgl-project/sglang/pull/35626

PAITHRE

« —A)iE: K vocab &I Y host, layerwise offload BHF[E 48%

 EMME: EEEIR, EAEZA AfHE shape B LKA ER opt-in (forward
hook B & R EAZEI)) ; detach/restore A &AE .to(device) IFHEO; UKk 7 N
MIRZAAT pin Y (declared/undeclared/sharded/round trip/ S#E) , XHRE FEIE
= CPU BB MILH R % 2 RATFHRAR.

THRES B

PR body f&HH layerwise offload BRIZFIKRSHIMR/N (norm. patch embed. time embed) ,
{BIFSOARREL B R AL : umT5-XXL By token & 256384 x 4096 fp32 X 3.91 GiB, % 12
GB fFEtE=42—, MEMERRIZER 8 MiB, FIAEX 0.2%, streaming XEHERMEE

(# 3.91 GiB R 8 MiB) , EILKRNEE host, BRI host PUT. LR PCle, XEE
B3 —-performance-mode auto # 12 GiB F EARTH: warmup TRE, &/ probe size
FR K Ko

LI AE

1. NO53%&#FNH|: £ python/sglang/multimodal_gen/runtime/managers/memory_manag
ers/layerwise_offload.py ¥r31#Ek& H{E HOST_RESIDENT_TABLE_MIN_BYTES = 256
MiB, BLZ _resolve_submodule. _host_resident_tables B/ 4#Bh K%K,
_host_resident_tables #&JA model.modules(), IEZAEIREHHY
host_resident_table_names B, T AL BB RESR, BIREG: REFERAN
2 . tp_size == 1 (DA XR#WMHBEER all-reduce, DMBEIRE) . FHHFRTRE

2. detach/restore #:WiHRAZ: detach_host_resident_tables ¥ post-streaming By .
to(device) Z RIIBa KT weight.data B# A torch.empty(0), AR T BB XL
GiB $%3E: restore_host_resident_tables I B ERERNRE, HBHA
_install_host_gather_hooks %% forward hooks, iXZ#R &%k [EARS
LayerwiseOffloadManager._initialize 5 configure_layerwise_offload 8§ multi-group &
2, RIEFTAEHBADITHA K,

3. hook 523l: _install_host_gather_hooks E X _inputs_to_host (forward pre-hook, &
token id #A#ZF| CPU) #7 output_to_device (forward hook, FE gather ZEE X
non_blocking=True ¥ E R4 device) . XHEERIERR X% —K host gather, RA& 8
MiB ZEF# PCle, 1 3.91 GiB RR#FFHEE host.



4, MR Y) (BN ERNKBMBE) : t5.py B9 T5EncoderModel/UMT5EncoderModel &
BH host_resident_table_names = ["shared"], gqwen3vl.py 89 Qwen3VLTextModel /= BA
host_resident_table_names = ["embed_tokens"], 3%&3% opt-in MIEFZABIIE shape BED
A, ZHEA forward hook RBZEXRBEHH _ call__; CI £ sana_wm _EHF| Expected
all tensors to be on the same device B9 E5Z bug, EBRIE shape KMAZ L, RAEXRR
2 forward 7= BUAER BB BR

5. MR 5 IIEECE: #1138 test_host_resident_vocab_table.py 3£ 7 AN, B E3FRIFAN (
declared #¥%5. undeclared/ /N& / 9 & A5, dotted path f&#7. BRABEZBKN) Fo
detach/restore round trip X% hook gather 5@ lookup EMiE; BA
layerwise/offload/residency B4+ 136 MNREN, KREIFEEAIT A, BEMRE RTX
3060 12 GiB E= k35T SHA-256 T2 —K,

R

+ python/sglang/multimodal_gen/runtime/managers/memory_managers/layerwise_offloa
d.py (R BHEEIE; 25| source; £ core-logic; 5 _resolve_submodule,
_host_resident_tables, detach_host_resident_tables, restore_host_resident_tables) :
B SZILX M T3 host-resident K&EAME| (RME. 3%&4F. detach/restore. forward
hooks) , FER/MNAASERK, £ PR WEZZBETHE,

« python/sglang/multimodal_gen/test/unit/test_host_resident_vocab_table.py (13t #51
MR ; EH| test; KR test-coverage; F5 _Declared, _Undeclared, _Nested,
TestSelection) : #3€ 7 NEN|, BEFHFMN. detach/restore round trip 5 hook
gather ZEME, 2 host-resident AR EYVIFE,

« python/sglang/multimodal_gen/runtime/models/encoders/t5.py (3R T5 4miL e ; 55|
source; M data-contract; &5 host_resident_table_names) : T5EncoderModel /
UMT5EncoderModel B BR shared %A host-resident, ZiZAL&| 89 E HESEHAE R ;
encoder-only. 7 tied Im_head fRiEFER R 2 gather %9,

« python/sglang/multimodal_gen/runtime/models/encoders/qwen3vl.py (&3 VL %A% 8
: 25| source; M data-contract; &5 host_resident_table_names) :
Qwen3VLTextModel FEBA embed_tokens; XXAMERIX A self.embed_tokens(input_ids)
R, T tied output head, HERAERK,

XPEMF5S . _resolve_submodule, _host_resident_tables, detach_host_resident_tables,
restore_host_resident_tables, _install_host_gather_hooks, _inputs_to_host,
_output_to_device

KR Fr B]

python/sglang/multimodal_gen/runtime/managers/memory_managers/layer
wise_offload.py

B SIS #rhost-resident K &M (RME. #EFF. detach/restore. forwardhooks)
, HFERNMAAAEK, EA PR WEEZBATE,

# Adapted from skywork Al Infra diffusion optimize
# R T ZBEENERREEFERIERM—5 host FR; &TE,



# R/ IMBR S FREEAT R Pl L B B R A IR B ROR B8
HOST_RESIDENT_TABLE_MIN_BYTES = 256 * 1024**2

def _resolve_submodule(root: torch.nn.Module, path: str) -> torch.nn.Module | None:
current: Any = root
for part in path.split("."):
current = getattr(current, part, None)
if current is None:
return None
return current if isinstance(current, torch.nn.Module) else None

def _host_resident_tables(model: torch.nn.Module) -> List[torch.nn.Module]:

"REEAERAN, BARRBERELEREN vocab X,

R gather I GEMM REEY: B/ token —4T, FTIX 512-token
89 prompt RAL umT5-XXL 3.91 GiB &+ 8 8 MiB, #ZERANEMENE
—— ATk 8 MiB E# 3.91 GIB—E RN B & host, EIRAE host
AT, XBIZERE R opt-in A Z% shape BFHAI: bridge Z
forward hook, RBEZXB RN _call__; ZTEEAE forward Z /M
EHiE weight (3 tied Im_head. =7 backbone BB ZkR
gather) , £&EEFEE 2| host tensor, RAXRRZ forward F|AH
R T = AR B8R,
tables = ]
for module in model.modules():
for path in getattr(module, "host_resident_table_names", ()) or ():
table = _resolve_submodule(module, path)
weight = getattr(table, "weight", None)
if weight is None or not hasattr(weight, "dim") or weight.dim() = 2:
continue
# AR RBEHFE RN, BHMHERAIAEIZE tensor B9 all-reduce
if getattr(table, "tp_size", 1) 1= 1:
continue
if weight.numel() * weight.element_size() < HOST_RESIDENT_TABLE_MIN_BYTES:
continue
if table not in tables:
tables.append(table)
return tables

def detach_host_resident_tables(model: torch.nn.Module) -> List[Tuple[torch.nn.Module, torch.

Tensor]]:
"I K vocab FIR G, LELL .to(device) BkE B AT "
detached = []

for module in _host_resident_tables(model):
weight = module.weight
detached.append((module, weight.data))



weight.data = torch.empty(0, dtype=weight.dtype, device=weight.device)
return detached

def restore_host_resident_tables(detached: List[Tuple[torch.nn.Module, torch.Tensor]], device) -
> None:
for module, data in detached:
module.weight.data = data
_install_host_gather_hooks(module, device)
logger.info(
"Keeping %s (%.2f GiB) in host memory: a gather reads one row per "
“token, so residency buys almost nothing.",
type(module). __name__,
data.numel() * data.element_size() / (1024**3),

def _install_host_gather_hooks(module: torch.nn.Module, device) -> None:
"L IZAEIRE) gather £ host EHUAT, RIRERE device, "

def _inputs_to_host(_module, args, kwargs):
# REEsHEKERMA (token id R3|) , HKSKEFRREME
if not args or not torch.is_tensor(args[0]):
return None
return (args[0].to("cpu"),) + args[1:], kwargs

def output_to_device(_module, _args, output):
if not torch.is_tensor(output):
return output
return output.to(device, non_blocking=True)

# pre-hook fAEIBHM ARG #ZE| host, forward hook B4 RIFFAEMREIR &
module.register_forward_pre_hook(_inputs_to_host)
module.register_forward_hook(_output_to_device)

python/sglang/multimodal_gen/test/unit/test_host_resident_vocab_table.py

B3 7 NN, BEEIFHN]. detach/restore round trip 5 hook gather ZMiE, =2
host-resident AR EY)IIF 4=,

class TestSelection:
def test_a_declared_table_is_selected(self):
# 7 AN AR B AR R{ERRE T
model = _Declared()
with patch(THRESHOLD_PATH, 1024):
assert _host_resident_tables(model) == [model.embed]

def test_an_undeclared_table_is_left_alone(self):
# EY3IPEE: E =74 backbone TTREFE forward ZFMiE weight,
# forward hook BZRE|, FrLAkXEBRM—ERS)



with patch(THRESHOLD_PATH, 1024):
assert _host_resident_tables(_Undeclared()) == []

def test_a_sharded_table_is_left_alone(self):
# R & ER all-reduce, AMBERE
model = _Declared()
model.embed.tp_size = 2
with patch(THRESHOLD_PATH, 1024):
assert _host_resident_tables(model) == []

class TestDetachAndRestore:
def test_the_weight_survives_a_move_that_skips_it(self):

model = _Declared()

original = model.embed.weight.data.clone()

with patch(THRESHOLD_PATH, 1024):
detached = detach_host_resident_tables(model)
assert model.embed.weight.numel() ==
model.to("cpu")
restore_host_resident_tables(detached, "cpu")

assert torch.equal(model.embed.weight.data, original)

def test_the_gather_matches_a_plain_lookup(self):
model = _Declared()
ids = torch.tensor([[1, 2, 3], [4, 5, 6]])
expected = torch.nn.functional.embedding(ids, model.embed.weight.data.clone())
with patch(THRESHOLD_PATH, 1024):
restore_host_resident_tables(detach_host_resident_tables(model), "cpu")
assert torch.equal(model.embed(ids), expected)

SN

PR A& RA reviewer 1ig, sE—SLBFIHERBIEEE Cl £KEHIHA,
multimodal-gen-test-1-gpu (3) MB|—/NESE bug: =ANIE shape Bsh A MK 2N,
forward hook REBEZXBHW call_, M sana_wm £ Diffusers-backed HF
Gemma3ForConditionalGeneration 4883 (sana_wm/refiner.py:512) , AXEE forward Z
SR EERER, TEWIN Expected all tensors to be on the same device, but found at
least two devices, cuda:0 and cpu, YEE#IIANZ shard £ #35335 #n #35538 R4k, |49
BEA PR 3|, H&E dceddf7 BRAEAER opt-in B,

« % shape X host-resident XREE L L (design): BMAGMERE N E A
host_resident_table_names, opt-in M3E shape B & I,; KA RIXEZ forward 379 B
A REFE A,

RS B
o NS



1. RABRRRKE: opt-in ERREREZERZ forward 8]; ZERREERERG XE
forward Z AMEHEE weight (R tied Im_head. % =74 backbone WEIZ%k, gather)
, SERBIRER K, IR NS EF 15 19 BB AR,
2. CPU MEENXFE: host gather + 8 MiB H2D # N A& KIEKRE CPU R &, M
B +0.28%; batch ¥ KKIEFKIME AT RER K,
3. WiIFHIZNFE: _initialize BRIA @torch.compiler.disable &3, forward hooks &
torch.compile BN T 84T A KREIE,
4. FOREERS . SFIE TRFMYA 3.91 GiB, PCle REFIEREM 8 MiB, % &I AR
ZE & CPU RETE.
5. EBAN: 256 MiB ZEEHERREE, XNERANIAAREGER T gess 3 sk ™
ii%%ﬂo -®W: XAF: 12 GiB /NEFFM -—-performance-mode auto RETHE A
, BEEHF -4.0GiB (-48%) , BEHENEFFE (4420-4500 vs 8000-9180)
, RIBRENEALTEERME, A% UEIEKR 8 MiB 8§ H2D #1#ER 3.91 GiB
EHIEYE, RERBARRRM, MHERN: #ASLT host-resident EBAR %X + forward
hook YR, E4k diffusion MAENTEMAER —RY; 3 7 NEMNHRIFEEAE 136
AR, EVFPAERW, - NREARD: opt-in RAMK forward B2—E&2 |, #7
¥ CPU E# & , torch.compile T hook 3ZFMKIIE , /8 EAEEMA 3.91 GiB

KRRk

« PR #35618 [diffusion] UX: report where a component's weights are: [&—Xf
layerwise_offload.py, E.EJ& diffusion X EIT 5 v WM& 3 £

« PR #35612 [diffusion] fix: keep Cosmos3 T=1 fusion on Blackwell: R4 diffusion &4T
25 MHRERVTEE, ARIIZERFAEANBE TE,

« PR #35615 [diffusion] ci: use canomcal residency selector: diffusion 3= Z 2 & #§
selection #¥1&, H5AUREFRIEXMEX,



