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RRBEN; RNEETREFTE N, XINEBIMERE. XFEAFLESR HiCache H%
IENRZAEBEESENE
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Issue #31424 84 HiCache host buffer K BELAHE AR, BREMNFEXEHERL: mmap B
& MAP_POPULATE, Mg XXtE—3SEEEAA madvise(MADV_POPULATE_WRITE), ®F
cudaHostRegister ¥ LTI EET(E, F—A NEMEIARIER B U EE fault-in B9[5”
, BEBRHERRSIEAZTINE —RESEBRE, HiCache 3I& T —hicache-ratio 6 B PP=2 it
A rank 2B 418 GB, BIZOBALT server Bl <2, RFWAE, IMNAREA
except OSError: pass & madvise &K, & ENOMEM t—#2 R, S5HIBREMRN %
et (WMANAFERE) "BAEFE,.

SRR

1. & python/sglang/srt/mem_cache/storage/mmap/mmap_allocator.py = Hrg
_has_madv_populate_write(), B functools.cache ZHFIFMER; FMETFET
MAP_PRIVATE E4£&BEHEAA madvise(MADV_POPULATE_WRITE) &34, EIhEIAL
ARZEZFF (Linux 5.14+)

2. ¥  mmap_prefaulted(fileno, alloc_bytes, flags) Z&—33#&: % 3F madvise B+5% mmap

(% MAP_POPULATE) & madvise; R Z#FBTEER flags | _MAP_POPULATE, F&KE
RER D FARIER BN BT B4 T fault-in B9 5, LUHE cudaHostRegister B95T T RiI#E.

3. alloc_mmap § alloc_shm 8yE:@ER/Z225 @A _mmap_prefaulted, MIFRR G
‘MAP_POPULATE + madvise 8I28-& L& except OSError: pass #15% EWiB4E;
madvise &K (%0 ENOMEM) ILFEE 7 E£#%, hugepage B&12 _alloc_hugepage FRIF
JRiZiE, EKR MAP_HUGETLB BiRRITE .

4. MERM: test/registered/unit/mem_cache/test_mmap_allocator.py ¥73&
test_mmap_prefaulted_leaves_no_lazy_page, F mincore() E TR & MK BIZHRRE
fully resident 89BET; BT CI W% (5.14+) £ MAP_POPULATE X ARH3X, MR:E
3 unittest.mock.patch BF|FEEHRE False KB EZiZH X, BRFMARGE AN,



5. STNHIE: MEE7E 288 /3 TB EHL. kernel 6.8 Lt 8/16/32/64 GiB HEM/EHHN T
£ 13.0%-13.6%, mincore BEERFI/EHA 1.0; BE 5.15 AZMT mutation MR,
1% madvise k&K EIR flag E&HEME I N FMIRA LK,

REEF:

« python/sglang/srt/mem_cache/storage/mmap/mmap_allocator.py (#E3k A FERET; K5
source; £ core-logic; &5 _has_madv_populate_write, _mmap_prefaulted,
alloc_mmap, alloc_shm) : B E S F38 AL RE IR T
_has_madv_populate_write 5% —FHUE % _mmap_prefaulted,
alloc_mmap/alloc_shm KA EAEE, £ MAP_POPULATE + madvise XEWER, IF
it madvise &Kk (40 ENOMEM) EHiFEHISH,

. test/registered/unit/mem_cache/test_mmap_allocator.py ({&3k HEMR; L5 test;
KA test-coverage; 5 _assert_resident, test_ mmap_prefaulted_leaves_no_lazy pa
ge) : MIRELE: #FH test_mmap_prefaulted_leaves_no_lazy_page, #Ei¥ mincore() &
T & AR TE R BRI ERR B 22 B AYBRET; 5 unittest.mock.patch 3R #RETR =
False, % Cl R EARTAH MAP_POPULATE EI:R4 %,

XHEM5: alloc_mmap, alloc_shm, _has_madv_populate_write, _mmap_prefaulted,
_assert_resident, test_mmap_prefaulted_leaves_no_lazy page

KR Fr B]

python/sglang/srt/mem_cache/storage/mmap/mmap_allocator.py

BAOEE X4 FAZEEATEST _has_madv_populate_write 5% —TBE X #%
_mmap_prefaulted, alloc_mmap/alloc_shm B REAIE, £ MAP_POPULATE +
madvise XEWEL, it madvise £K (10 ENOMEM) E#EEHISE,

# python/sglang/srt/mem_cache/storage/mmap/mmap_allocator.py (¥EF)

# M A2 E LI MADV_POPULATE_WRITE (Linux 5.14+)
# REBT EHMN—K, 42¥ functools.cache BHAFAAE LR ER,
@functools.cache
def _has_madv_populate_write() -> bool:
""Whether this kernel implements MADV_POPULATE_WRITE (Linux 5.14+)."""
try:
# F MAP_PRIVATE E4&BUit—/A PAGESIZE BN T, #HemE L E
probe = mmap.mmap(
1,
mmap.PAGESIZE,
flags=mmap.MAP_PRIVATE | mmap.MAP_ANONYMOUS,
prot=_PROT_RW,
)
except OSError:
return False
try:
# madvise FIhBIALA M X FRZi1E
probe.madvise( MADV_POPULATE_WRITE)



return True

except (OSError, ValueError):
return False

finally:
probe.close()

# REI—NETHED fault-in 58 mmap.
# cudaHostRegister AT E S, BHEERAMIETL, EibXEmat
# BARBEEIR R T, MAP_POPULATE 5 MADV_POPULATE_WRITE & B #R&E
# RAGZARIE, ERERNERRLNZERENBEFR, hiaER
# madvise (EXBEIE ENOMEM Z XM ELZRK LR, MAEHRE T
#ARERAN) |, (RERDIZEEABKANZ EERE| MAP_POPULATE,
def _mmap_prefaulted(fileno: int, alloc_bytes: int, flags: int) -> mmap.mmap:
if _has_madv_populate_write():
# Linux 5.14+: % mmap B madvise, — XA ZBRIER
mm = mmap.mmap(fileno, alloc_bytes, flags=flags, prot=_PROT_RW)
# HENEEMY, FEREE (B2 except OSError: pass % ENOMEM)
mm.madvise(_MADV_POPULATE_WRITE)
return mm
# [HRMER: % MAP_POPULATE # mmap BREF AL
return mmap.mmap(fileno, alloc_bytes, flags=flags | _/MAP_POPULATE, prot=_PROT_RW)

test/registered/unit/mem_cache/test._ mmap_allocator.py

MIRBLE: #FH test_ mmap_prefaulted_leaves_no_lazy _page, 3T mincore() E WK=&
XA BZARE L EERBET; A unittest.mock.patch 3&#|3F$HRE False, BE
Cl A ER3X89 MAP_POPULATE EIR4 %,

# test/registered/unit/mem_cache/test_mmap_allocator.py (EI2E)

# H mincore() ETIRE AT 2T 2T ENF.
# BERR BTHE X—FER, MARMEAN flags Rik,
def _assert_resident(self, mm, alloc_bytes):
addr = ctypes.addressof(ctypes.c_char.from_buffer(mm))
npages = alloc_bytes // mmap.PAGESIZE
vec = (ctypes.c_ubyte * npages)()
libc = ctypes.CDLL(ctypes.util.find_library("c"), use_errno=True)
if libc.mincore(ctypes.c_void_p(addr), ctypes.c_size_t(alloc_bytes), vec) = 0:
self.skipTest("mincore unavailable")
self.assertTrue(all(v & 1 for v in vec), "mapping was not fully pre-faulted")

# PR TURE 7B AR R [ 522 0 B8 B B AT,
# cudaHostRegister T EX M X ; 0BT AEARA Tk fault-in,
# BB MR EE &R IR B EEE,
def test_mmap_prefaulted_leaves_no_lazy_page(self):
alloc_bytes = 64 * mmap.PAGESIZE
flags = mmap.MAP_SHARED | mmap.MAP_ANONYMOUS



with self.subTest(path="madvise"):
mm = _mmap_prefaulted(-1, alloc_bytes, flags)

try:

self._assert_resident(mm, alloc_bytes)
finally:

mm.close()

# MAP_POPULATE 4% 7 5.14+ R LFRT3A, Cl KZTARWE;

# EXRMK force XA B RMIRBREDE N,

with self.subTest(path="map_populate"), unittest.mock.patch(
"sglang.srt.mem_cache.storage.mmap.mmap_allocator._has_madv_populate_write",

return_value=False,

mm = _mmap_prefaulted(-1, alloc_bytes, flags)
try:

self._assert_resident(mm, alloc_bytes)
finally:

mm.close()
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