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# component_residency.py — %&—AH4 3 CLI AR5 /BN
# SARBE, R ServerArgs BIRFE, E-FHIINR,

from collections.abc import Mapping, Sequence

RESIDENT = "resident"

COMPONENT_OFFLOAD = "component-offload"

LAYERWISE_OFFLOAD = "layerwise-offload"

COMPONENT_RESIDENCY_MODES = frozenset((RESIDENT, COMPONENT_OFFLOAD,
LAYERWISE_OFFLOAD))

class ComponentResidencyError(ValueError):

RS LB,

# REMER: BHRAKERES, REKRE, &E dl
COMPONENT_RESIDENCY_GROUP_PRECEDENCE = (

"dit", "text_encoder", "image_encoder", "vae",

def normalize_component_residency(



assignments: str | Sequence[str] | Mapping|[str, str] | None,
) -> dict[str, str] | None:
"R YA AN G — X selector -> mode F#t, "
if assignments is None:
return None
if isinstance(assignments, Mapping):
entries = assignments.items|()
else:
# %X 3F 'transformer=resident,text_encoder=component-offload' X385 F1FH
values = [assignments] if isinstance(assignments, str) else assignments
parsed_entries = ]
for value in values:
for assignment in str(value).split(","):
assignment = assignment.strip()
if not assignment:
continue
if "=" not in assignment:
raise ComponentResidencyError(
"Component residency must use COMPONENT=MODE, got "
f"{assignment!r}"
)
selector, mode = assignment.split("=", 1)
parsed_entries.append((selector.strip(), mode.strip()))
entries = parsed_entries

normalized = {}

for raw_selector, raw_mode in entries:
# —RNES55RFF: selector AT XIZ&, mode AZEZEF
selector = raw_selector.replace("-", "_").lower()

s

mode = raw_mode.replace( "-").lower()

if not selector:
raise ComponentResidencyError("Component residency selector cannot be empty")
if mode not in COMPONENT_RESIDENCY_MODES:
expected =", ".join(sorted(COMPONENT_RESIDENCY_MODES))
raise ComponentResidencyError(
f'Invalid component residency mode {raw_modelr} for {selector!r}; "
f"expected one of: {expected}"
)
normalized[selector] = mode
return normalized or None

def resolve_component_residency_mode(
component_name: str, assignments: Mapping[str, str] | None
) -> str | None:
"RBEANAGRENTRAEN: BHE > 24 > all, "™
if not assignments:
return None
exact = assignments.get(component_name)



if exact is not None:
return exact
for group in COMPONENT_RESIDENCY_GROUP_PRECEDENCE:
if group in assignments and component_residency_selector_matches(
component_name, group

return assignments[group]
return assignments.get("all")

python/sglang/multimodal_gen/runtime/managers/memory_managers/comp
onent_residency_strategies.py

FOREATR BRI, BEEBE =M CLI EX, RA®RAPUTHZT,
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# BENKEBE R E—/ component 7E use BI/EBNIRERE A£G EHA,
# AEA B OH enter/exit 3%, HIFEXNN CLI H=FfER,

class ComponentOffloadStrategy(ComponentResidencyStrategy):
"EERERAREIRENAME CPU 5 & E#E, "

def __init_ (self) -> None:
# F25 H2D WEAM side stream 5 ready event
self._prefetch_stream = None
self._ready_events = {}

def prepare_for_use(self, module, use, state) -> None:
_module_to_local_device(module, dtype=use.target_dtype)

def wait_for_use(self, module, use, state) -> None:
# FHERTTIEK, X CUDA EEEASFFEH
event = self._ready_events.get(use.component_name)
if event is not None and current_platform.is_cuda():
torch.get_device_module().current_stream().wait_event(event)

def prefetch_for_use(self, module, use, state) -> bool:

# 3 CUDA HEMLRRF 6%, TNE side stream L&A H2D FiCFKEH

if not current_platform.is_cuda():
self.prepare_for_use(module, use, state)
return True

if _module_ready_on_local_device(module, dtype=use.target_dtype):
return True

if self._prefetch_stream is None:
self._prefetch_stream = torch.get_device_module().Stream(

device=get_local_torch_device()

)

with torch.get_device_module().stream(self._prefetch_stream):
_module_to_local_device(module, dtype=use.target_dtype)
event = torch.get_device_module().Event()
event.record(self._prefetch_stream)



self._ready_events[use.component_name] = event
return True

def finish_use(self, module, use, state) -> None:
# EREREEMBRTR, B CPU BKER
self.wait_for_use(module, use, state)
tensor = _module_reference_tensor(module)
if tensor is not None and tensor.device.type != "cpu":
module.to("cpu", non_blocking=True)
self._ready_events.pop(use.component_name, None)
def finish_request(self, module, use, state, *, preferred: bool) -> None:
# WEE warmup BAESEFRICA preferred, MRBEAERE L
# B RIBS B H2D T3 AP = L EE R EER
if preferred and state.batch_is_warmup:
self.prepare_for_use(module, use, state)
self.wait_for_use(module, use, state)
return
self.finish_use(module, use, state)

class LayerwiseOffloadStrategy(ComponentResidencyStrategy):
" RIRE B layerwise WYY, BRANLE SRR BEREFEE, "

def prepare_for_use(self, module, use, state) -> None:
if isinstance(module, LayerwiseOffloadableModuleMixin):
module.prepare_for_next_req()

def finish_use(self, module, use, state) -> None:
if not isinstance(module, LayerwiseOffloadableModuleMixin):
return
for manager in module.layerwise_offload_managers:
manager.release_all()

*

def finish_request(self, module, use, state, *, preferred: bool) -> None:

if preferred:

self.prepare_for_use(module, use, state)
else:

self.finish_use(module, use, state)
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