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ME |=0 EER, £ Linux < 5.14 L TieringOffloadingSpec J& &h BRI AR 89 18] &,

# IR helper ERZ YNREEL: mmap.mmap & Python 3.12+ BRZE C %A,
# TEF A patch, MRFEIT monkeypatch XFAN R ERAEIARAZITH o

def _madvise_populate_write(mmap_obj: mmap.mmap, offset: int, length: int) -> None:
mmap_obj.madvise( MADV_POPULATE_WRITE, offset, length)

def fallback_populate_write(mmap_obj: mmap.mmap, offset: int, length: int) -> None:
# ¥ mmap.PAGESIZE # KGN EFHWHILKE 1= 0: BRARKZ TGl (MIETILE) |
# XA SBFMEFEF——HE mmap & peer worker FTREEB AN KV #3E, = 0 SHBRE =,
arr = np.frombuffer(mmap_obj, dtype=np.uint8)
arr[offset : offset + length : mmap.PAGESIZE] 1= 0

def _get_populate_write_fn(mmap_obj: mmap.mmap) -> Callable[[mmap.mmap, int, int], None]:
"'#E$E mmap FURAT R FMU—R, BE| EINVAL A EER, "
try:
# RAXAE—THM; Linux < 5.14 (40 RHEL 8 8§ 4.18) &3RE EINVAL,



_madvise_populate_write(mmap_obj, 0, mmap.PAGESIZE)
except OSError as e:
if e.errno != errno.EINVAL:
raise # EM OSError (30 EIO) RESEKIE, AAMIMERE. FREEE.,
logger.warning(
"MADV_POPULATE_WRITE is not supported; falling back to per-page "
"writes for mmap pre-population. Startup may be slower."
)
return _fallback_populate_write
return _madvise_populate_write

# _init__ #F: mmap BIZEEEEFEARE, BIZ rank REZQFEALXREXER
populate_write_fn = _get _populate_write_fn(self.mmap_obj)
if rank is not None:
# B4 worker REA B SR FTHWG] (8 block row R—AMEL)
worker_offset = rank * cpu_page_size
for block in range(num_blocks):
raw_offset = block * self._row_stride + worker_offset
aligned_offset = (raw_offset // page_size) * page_size
end = raw_offset + cpu_page_size
aligned_length = end - aligned_offset
populate_write_fn(self.mmap_obj, aligned_offset, aligned_length)
else:
# % rank: —RIAAEZBANEEZRX
populate_write_fn(self.mmap_obj, 0, self.total_size_bytes)

tests/v1/kv_offload/cpu/test_shared_offload_region.py

3 5 ANEHHEN / EERBEZ AV B TTNR, BERRINEEZ. EINVAL E3R (ranked/unranked)
. FHRESREERE, H5IN mincore TIHEBKERXXLS =05 1= 0,

# sor MR A TR T NBIAE SR £

# from vlim.v1.kv_offload.cpu import shared_offload_region as sor

def _page_residency(mmap_obj: mmap.mmap, length: int) -> list[bool]:
""#3¢ libc.mincore BMEMEAETEREBNE (AT T fallback EAARL T &) . "
libc = ctypes.CDLL(None, use_errno=True)
page_count = (length + PAGE_SIZE - 1) // PAGE_SIZE
mincore = libc.mincore
mincore.argtypes = [
ctypes.c_void_p,
ctypes.c_size_t,
ctypes.POINTER(ctypes.c_ubyte),
]
mincore.restype = ctypes.c_int
vector = (ctypes.c_ubyte * page_count)()
address = ctypes.addressof(ctypes.c_ubyte.from_buffer(mmap_obj))
result = mincore(ctypes.c_void_p(address), length, vector)
if result 1= 0:



raise OSError(ctypes.get_errno())
return [bool(value & 1) for value in vector]

def test_fallback_populate_write_preserves_bytes_and_faults_pages():
"ERRRESIILENEATNEE, RNGRENIAEEFT (Ra=051=0) . "
size = 3 * mmap.PAGESIZE
mmap_obj = mmap.mmap(
-1, size, flags=mmap.MAP_SHARED, prot=mmap.PROT_READ | mmap.PROT_WRITE

)
try:
# BEFLET, FETRRFERS
mmap_obj.madvise(mmap.MADV_DONTNEED, 0, size)
if any(_page_residency(mmap_obj, size)):
pytest.skip("kernel did not discard anonymous mmap pages")

# EMEIEANEETHEE: & fallback & = 0, HEAWEZSBM LK
mmap_obj[0] = OxAB
assert _page_residency(mmap_obj, size) == [True, False, False]

sor._fallback_populate_write(mmap_obj, 0, size)

# =AT2HEY, BREFTREE
assert _page_residency(mmap_obj, size) == [True, True, True]
assert mmap_obj[0] == OxAB
finally:
mmap_obj.close()
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