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[diffusion] cache LoRA-merged weights in files the page cache can hold
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JRSCEERE: http://prhub.com.cn/sgl-project/sglang/pull/36062

PATHE

. —AE: HTE LoRA AIFREXMHEE, BEINNER 75%

 ENE: EEREIR. EAEZARIT: O XHEE&RBIEEHERKSH page cache B
B GHEEARE merge R ALRMELEENX) ; @i install_merged_weight 81K
AEHILT layer FTA, BeBWwaEIER; @FHN view 5FM merge B8 X3 R X%

(_ensure_base_snapshot_owned) , ZIXFERXFRETF key 6 H SEE A LB AR
=5 R%,

THRES B

PR body BAF&ILER: & layerwise offload TAREZAME LoRA (1 lightx2v By 4-step
MiniMax-H3-Turbo) B, J&#h merge &% checkpoint BRETH copy-on-write, 61.7 GB &
AEZ AN, LoRA wrapper XA unmerge ZLfEE —AN7TE base I (Bd& 38 GB) , 52
ME/E 75.3 GiB, host memory available 7~ 0.0 GiB, FTA& pin plan V/35&, E5 32 GB
MEBEERH., B8 B/REINZTEREKEEE 32 GiB host LiEfT, RRMRIFRARIBEIZIE
XA,

SRR

1. FEXHREHEZEE (python/sglang/multimodal_gen/runtime/pipelines_core/lora/lor
a_merge_cache.py) : lora_merge_cache_key B base ¥& S K2 5K (lora_path,
strength, alpha) =t (&X#HK/N) & SHA-1 key; LoraMergeCache.put #£8E&H#
£ RE N SGLANG_DIFFUSION_CACHE_ROOT/lora_merge_cache// T # safetensors
XA, finalize B manifest.json; is_complete/get it/ 4B EEE mmap EE,
shape/dtype RILECN|BIREF L, ensure_writable TR E (1.15 /2
headroom) , REMREARTE,

2. %3 LoRA & B &2 (runtime/pipelines_core/lora/pipeline.py) : __init__ %A
convert_to_lora_layers(snapshot_base=False) + set_lora(..., cache_merged=True); #
_merge_cache_for ({X% CPU-backed BERHALE#HE) 5§ _merge via_cache (FE
copy-merge: [E— device IaBt&E + fp32 KB&, & CPU EAZHFIH mmap RE) , £&
GBARMP., FEERBMEREREREM merge, IEHMEMRL,

3. E¥ I unmerge REE (runtime/layers/lora/linear.py) : BaselLayerWithLoRA. init__
3L snapshot_base &%k, A False B cpu_weight R & base_layer.weight.detach() 8
view (_base_is_view=True) , #% 38 GB clone; #3% compute_merged_weight (



device EItE, AR5 base) . install_merged_weight (Z#Fg1m mapped KEH ik
merged JRZ) . _ensure_base_snapshot_owned (514 set_lora R#-& I RIZEM1.clone)
; _use_owned_base_snapshot fREZ# N RIE{X:ER CPU-backed &,

4. BEEKEL: envs.py JEM SGLANG_DIFFUSION _DISABLE_LORA MERGE_CACHE 4
FF&; #3E test_lora_merge_cache.py % put/finalize/is_complete/ RNILELIEY / Wit
RE /key ML ; test_lora_pipeline.py #FT3EHZMRABUE " EF{XEZ CPU-backed IRE
o E DR FEAXFR CPU-backed B,

R

« python/sglang/multimodal_gen/runtime/pipelines_core/lora/lora_merge_cache.py (f&3k
&35 X5 source; ER core-logic; &5 lora_merge_cache_key,
LoraMergeCache, is_complete, get) : I XHEEEHFNRELEF, &2 PR KZHZQ
KR EHERZEEEB AN safetensors 3 mmap EiE, BFHMELNEFHEE page cache
; FIBRIE key iTE. TEMRE. BERERE,

« python/sglang/multimodal_gen/runtime/pipelines_core/lora/pipeline.py (13 LoRA &
3E; 25| source; EA core-logic; 5 convert_to_lora_layers, _merge_via_cache,
_merge_cache_for) : LoRAPipeline BE1E1ZMEH merge ¥]3|EHEEH:
snapshot_base=False + cache_merged=True, FH#3&
_merge_cache_for/_merge_via_cache & E copy-merge 5 EI:R 1A,

« python/sglang/multimodal_gen/runtime/layers/lora/linear.py (#3k LoRA B; 25|
source; EM core-logic; 5 _ensure_base_snapshot_owned,
compute_merged_weight, install_merged_weight, _use_owned_base_snapshot) :
BaseLayerWithLoRA 3| X snapshot_base 35 E# N view REBIEX, i
compute_merged_weight / install_merged_weight / _ensure_base_snapshot_owned,
UNEZRFEHSRMEHFHRESLF,

. python/sglang/multimodal_gen/test/unit/test_lora_merge_cache.py (13t BTN ; 2%
7 test; KA test-coverage; 5 test_put_round_trips_and_returns_a_mapping,
test_an_incomplete_cache_is_not_complete, test_a_mismatched_entry_is_refused,
test_disk_shortage_returns_none) : BEZEFEEFIR, TEMHE. shape/dtype RIT
BoiE4E. AR EIRE None. key RAHE, E&FIEMMEIIEER,

« python/sglang/multimodal_gen/test/unit/test_lora_pipeline.py (#3k #5MR; 25
test; M test-coverage; 5 test_merge_cache_only accepts_cpu_backed_weights,
test_zero_copy_snapshot_is_limited_to_cpu_backed_layers) : BIFEEFRIESZ
CPU-backed HRE. E# N IREIXFR CPU-backed B, b/ SekshiiRNEIE XL R,

« python/sglang/multimodal_gen/envs.py (1 335ZEE; 25| source; LR
configuration) : JFM SGLANG_DIFFUSION_DISABLE_LORA_MERGE_CACHE k4 Ff
X, RIEREERTT—BKREIBITA,

XPE/E5: lora_merge_cache_key, LoraMergeCache.is_complete, LoraMergeCache.get,

LoraMergeCache.put, LoraMergeCache.finalize, convert_to_lora_layers,

_merge_via_cache, _merge_cache_for, _ensure_base_snapshot_owned,

compute_merged_weight, install_merged_weight, _use_owned_base_snapshot



RERED R B

python/sglang/multimodal_gen/runtime/pipelines_core/lora/lora_merge_cac
he.py

X EEEHNREERE, 24 PRIKENEROKIR: ©HEREESE A safetensors #+
mmap EE, EFEHMELNESE page cache; FIRAE key iHE. BEMRE. #ME4H
2RE,

# lora_merge_cache.py —— X /E& ) LoRA &HREFIE
#ROEBK: SHEREES A safetensors XMAEH mmap B, FEFFHVAAN
# page cache (FTEUWK) MARELNA; offload manager L& MARI T IRA,

def lora_merge_cache_key(base_paths, adapters):
""" base & B 12 + AF (lora_path, strength, alpha) = TAItEEHFHE, "
parts = [os.path.realpath(p) for p in sorted(base_paths)]
for path, strength, alpha in adapters:
real = os.path.realpath(path)
try:
size = os.path.getsize(real) # XHFRK/NAN key, BER LTI
except OSError:
size = -1
parts.append(f'{real}|{size}|{strength}{alpha}")
return hashlib.sha1("ll".join(parts).encode()).hexdigest()[:16]

class LoraMergeCache:

"ABRNEANEHRE, BE— safetensors X, "

def __init_ (self, key, expected_bytes):
self.root = os.path.join(envs.SGLANG_DIFFUSION_CACHE_ROOT, "lora_merge_cache",
key)
self.manifest_path = os.path.join(self.root, "MANIFEST)
self.expected_bytes = expected_bytes
self._entries = {}
self._writable = None

def is_complete(self):
" —REIEEIITE TR RERME: manifest FFIA XGER O RE S, """
try:
with open(self.manifest_path) as handle:
manifest = json.load(handle)
except (OSError, ValueError):
return False
entries = manifest.get("layers")
if not isinstance(entries, dict) or not entries:
return False
for meta in entries.values():
if not os.path.exists(os.path.join(self.root, meta.get("file", ""))):



return False
self._entries = entries
return True

def get(self, name, shape, dtype):

"B ELIKE; BkK shape/dtype RILERE None, HEBAKEFEHF, "

meta = self._entries.get(name)

if meta is None:
return None

mapped = safetensors_load_file(os.path.join(self.root, meta["file"]))

tensor = mapped.get("weight")

if tensor is None or tuple(tensor.shape) != tuple(shape) or tensor.dtype = dtype:
self._entries = {}
return None

return tensor

def _ensure_writable(self):
"REHMERE, THENRAZE (EHMELE AFEED) . "
if self._writable is not None:
return self._writable
try:
os.makedirs(self.root, exist_ok=True)
usage = shutil.disk_usage(self.root)
if usage.free < self.expected_bytes * _DISK_HEADROOM:
self._writable = False
return False
self._writable = True
except OSError:
self._writable = False
return self._writable

python/sglang/multimodal_gen/runtime/layers/lora/linear.py

BaseLayerWithLoRA 3| N snapshot_base 235 ZE# N view [REBIEX, ¥
compute_merged_weight / install_merged_weight / _ensure_base_snapshot_owned, XI|E
ZHEEHERHIEHRSEL T,

# linear.py —— BaselayerWithLoRA B EH N kB 5 Z & & H RS #e
# X8 5= snapshot_base=False Bt cpu_weight R Z base weight B view,
# (REEHARE base #fig (file-backed BHHKIR) AR, RMEHRILMEMIL,

class BaselLayerWithLoRA(nn.Module):
def __init_ (self, base_layer, lora_rank=None, lora_alpha=None, snapshot_base=True):
super().__init_ ()
self.base_layer = base_layer
self.merged = False
if snapshot_base:
# ZREZ: clone —fy CPU RER, (EMREMEHBLXTLEEN
self.cpu_weight = base_layer.weight.detach().to("cpu").clone()
self. base_is_view = False



else:
# BHEHZ: view FEHEZNE (H3 89 DIT %12 clone —X 38 GB)
self.cpu_weight = base_layer.weight.detach()
self._base_is_view = True

self.disable_lora = True

def _ensure_base_snapshot_owned(self):
"R GRS base FhE; EFIREE view, E#MILA clone B4kLL, "
if self. _base_is_view:
self.cpu_weight = self.cpu_weight.clone()
self. base_is_view = False

@torch.no_grad()
def compute_merged_weight(self):
" device IH B LA HLR, base FIAFHE: 5RMBAETH—5, ™
base = self.weight.data
target_dtype = base.dtype
work = base.detach().to(get_local_torch_device())
if (
self._should_merge_in_fp32(self.lora_weights_list)
and work.is_floating_point()
and work.dtype != torch.float32

work = work.to(torch.float32)
self._merge_lora_into_data(work, self.lora_weights_list)
return work.to("cpu", dtype=target_dtype)

def install_merged_weight(self, merged, base_view):
"o — & A ZHEAFRSIERM T . S HEER mapped KE, REEZEIN view, "
self.weight.data = merged
self.merged = True
self.cpu_weight = base_view.detach()
self. base_is_view = True

SN

AR PR TAF review i, 1BF 4 RIERIEFK T Review feedback, R E:

 ZHEEONBRIERSIRAYIRE: LoraMergeCache.get/put BRASEME KRR A 53K (&
WAEBIWER) . B pipeline B merge-via-cache AT layer B9BRE, &#: EHER
vend tensors, pipeline RN, merged/cpu_weight JRZSHEHUKSLE]
BaselayerWithLoRA.install_merged_weight,

cIFBEENSR: TR fix % (keep resident LoRA weights on device / snapshot
resident LoRA base weights) &BH, ZE# NIRE R CPU-backed BiL; HHEERE
BA clone R, #% unmerge i& X WA,

. EI3REER: body FHBR “correctness first, memory second R EE /| FREEZHEF,
AR R ERREM merge, TR set_lora 5% GPU {8 RMERIZ,



- ZEEONEIERSRASVIAE (design): EMEEHER vend tensors, pipeline RAIMA
, ORAHEIRULSLE| BaselLayerWithLoRA.install_merged_weight; put 3R[El mapping if
JERIHAE PR S EK

- IFBEYS CPU-backed BHIIE XA R (correctness): i3l _use_owned_base_snapshot
fR#l: RA CPU-backed EAFEHENREBERFEH, BEEKRBEESR clone &K,

« BEAREMBFREHNEIR (design): _ensure_writable 18& 1.15 ZE#EALRE, put &
W3R E None, pipeline ERREA BAL&H; £ GPU 554 set_lora AR RERHEEZ,

R 5 B
o NS

« BHEKM: key REBRARSR, IKEEEZR. XK/ strength. alpha 5X#K
N, FEABBERXNERETERIBRA, shape/dtype REEFRMEFTRER,

- LR BAESEHFA 38 GB, _ensure writable TIE 1.15 4 E, BELFEERE,
ZEEHGF KA S A#E,

« L5 XN: os.makedirs + safetensors 5 X4 T8, % worker/fork EBTREaIER key
THEEAE Z manifest; MERARBEHF X,

- ERRBEARAFMZANGFRS: #MERZRERFEH merge 57 88 OOM, REZEMMMLL,

« B AP BEIEM—32 GB host T# MiniMax-H3-Turbo X3 X diffusion
LoRA, FE_ RBEIEMR; pin iHRIKRE, e2e HRIEAFFE (76-87s) » MA%: EMN
B4 NFIEEMN 75.3 GIB FZE 19.2 GiB, RN E#AE S RAAFTEELETA%. XHEK
;. JEEAER /LoRA/loader BB E Y cache key SAMMEENX, F3 T BACEEITFFH
BHERE,

- RFARIE: BHF KX |, @& EAEMN , X5 ALKRF , LoORA &HRBREZTE

RERIREE

« PR #36070 [Diffusion] Load pruned MiniMax H3 components natively: 5 #36062 2Xzh
T AR ® lora/linear.py 5 lora/pipeline.py, [ElJ& diffusion LoRA ZhaEsk; #36062 & H
BN XHREHER, HFEZHE MiniMax-H3 LoRA EZ R EH BT,



