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def prefetch_all_checkpoints(
sorted_files: List[str],
num_threads: int = 4,

) -> None:

# BB TRARIZE, BREL “max_workers® SRS RESHER
if num_threads < 1:
raise ValueError("weight loader prefetch num_threads must be >= 1")

# W EAM rank REIXHFIR, BEBETEEE prefetch
# page cache (RER—FAAHXE

def prefetch_all() -> None:
completed = 0
next_log_pct = 10

def record_complete() -> None:
nonlocal completed, next_log_pct
completed += 1
if total_for_rank > 0 and next_log_pct <= 100:
pct = 100 * completed / total_for_rank
# ZEITENEE, BepkZ2RBEAH
while pct >= next_log_pct and next_log_pct <= 100:
logger.info(
"Rank %d: prefetching checkpoint files: %d%% (%d/%d)",



local_rank, next_log_pct, completed, total_for_rank,

)
next_log_pct += 10

with concurrent.futures.ThreadPoolExecutor(
max_workers=num_threads

) as executor:
file_iter = iter(my_files)
# “pending” FHA TIEBERMRTRAES K EX R0 XHBERZ
pending: Dict[concurrent.futures.Future, str] = {}
# VHAER: MARMER num_threads™ ™MES, EHARE D
for path in itertools.islice(file_iter, num_threads):

pending[executor.submit(_prefetch_checkpoint_file, path)] = path

while pending:
# FRERE—IMES T
done, _ = concurrent.futures.wait(
pending,
return_when=concurrent.futures.FIRST_COMPLETED,
)
for future in done:
path = pending.pop(future)
try:
future.result() # EFIMHE prefetch FHRE
except Exception:
logger.warning(
"Failed to prefetch checkpoint file %r.",
path, exc_info=True,
)
finally:
record_complete()
# WO = EE MR T —ANRAE X4
next_path = next(file_iter, None)
if next_path is not None:
pending[executor.submit(_prefetch_checkpoint_file, next_path)] = next_path

def _run_prefetch() -> None:
start = time.perf_counter()
_prefetch_all()
elapsed = time.perf_counter() - start
logger.info("Rank %d: prefetching checkpoint files into page cache took %.3f seconds",
local_rank, elapsed)

prefetch_thread = threading.Thread(target=_run_prefetch, daemon=True)
prefetch_thread.start()
return prefetch_thread

test/registered/unit/model_loader/test_prefetch_checkpoints.py
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# HWBI%: ¥ “threading.Thread™ BN 7E X ATAAZ M R - HUT BB STHL
class _InlineThread:
def __init__(self, target, daemon=None):
self.target = target
self.daemon = daemon

def start(self):
# B YRR A target, WHEAESLH .
self.target()

# HBI3: K “ThreadPoolExecutor™ &#A B FHATEIAPAT &
class _InlineExecutor:
def __init_ (self, max_workers):
self.max_workers = max_workers

def __enter_ (self):
return self

def _exit_ (self, exc_type, exc, tb):
return False

def submit(self, fn, *args, **kwargs):
# BEPUTREIHRE E5AK Future
future = Future()
try:
future.set_result(fn(*args, **kwargs))
except Exception as exc:
future.set_exception(exc)
return future

class TestPrefetchCheckpoints(unittest.TestCase):

@patch("torch.distributed.is_initialized", return_value=False)
def test_prefetch_keeps_bounded_pending_window(self, ):
"""BSIF concurrent.futures.wait @A pending £&A/NR#BR num_threads""
paths = [f"'model-{i:05d}.safetensors" for i in range(20)]
pending_sizes = []
submitted_paths = ]

class RecordingExecutor(_InlineExecutor):
def submit(self, fn, path):
submitted_paths.append(path)
return super().submit(fn, path)



def record_pending_size(fs, return_when):
pending_sizes.append(len(fs))
return set(fs), set() # 3RE done 2 not_done &

with (
patch("threading.Thread", _InlineThread),
patch("concurrent.futures.ThreadPoolExecutor", RecordingExecutor),
patch("concurrent.futures.wait", side_effect=record_pending_size),
patch("sglang.srt.model_loader.weight_utils._prefetch_checkpoint_file"),

_prefetch_all_checkpoints(paths, num_threads=4)

self.assertEqual(submitted_paths, paths)
# Fr& wait AP pending £4RTHARBIE 4

self.assertLessEqual(max(pending_sizes), 4)
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