PR #54014 REIRLE

vlim-project/vlim
[Bugfix] [KV Offload] Check cgroup memory before SHM allocation
&FFEtE]: 2026-09-16 14:17

JRSCEERE: http://prhub.com.cn/vlim-project/viim/pull/54014

HATHE

« —AiE: SHM LQERIFTIE cgroup AETIRR, REFERELEARFERT

- WESME: EEFIEL, BREIE=4: viim/utils/cpu_resource_utils.py BB BIHFD 5
check_cgroup_memory_available(). shm_broadcast.check_shm_free_space() B9 &%
K5, UKk Etelis B9SZNFiL, RESELNRITREAERNS: —2H EHH#S limit,
SBHIE usagel RESHEREMSERME, BRT HEBR @cache WRINEE sysfs ik
B, —REEEEBXATEH (memory.current &7 EIUK cache) BF%#F N2WrmIE 14
, ALRIFIEEET B &AM raise BT, ERHRTEZMNILE, BNEAREHLEET
AAEZTHME get_cgroup_memory_limit() B9 &, FIHEMEAKE warning EB RN
T HREKTE,

THRES B

PR body BA#a3s H [a]@AR KA : “/dev/shm free space and cgroup memory are separate
constraints. An allocation can fit the SHM filesystem while the container has
insufficient cgroup headroom. Populating the pages can then trigger a cgroup OOM Kill
without an application-level diagnostic.” Bl CPU KV offload 7 /dev/shm _E ftruncate #
MADV_POPULATE_WRITE Bf, X#ALZERAEELRSE cgroup BEFHIA R, SEEME
cgroup OOM kill, BZERAREMANAEER. IFERNERIZ PR REE #55247 (GFIE
CPU KV-cache B&) sizing § NUMA/ 3£ NUMA 8 cgroup #4l) , & PR REBAE SHM &
IS SHT S CPU KV offload #£ZF R & sizing,

LI AE

1. 34 cgroup iZERE (vliim/utils/cpu_resource_utils.py) : get_cgroup_memory_limit()
B3R E tuplelint | None, int | None] 2R R3RE int | None, fRxE @cache (FBLEGH
HAA limit #73%) ; #¥ get_cgroup_memory_usage() Ei 13 memory.current /
memory.usage_in_bytes, ZIBERIMER, RIEERTIECEE| LKA, AEEIRE
cgroup v2 ftde. vl ER, MUK max 5 1 << 62 "HE(ENH TRIZIE,

2. TR R EK: check_cgroup_memory_available(required_bytes, allocation_name) it
& cgroup_available = max(0, limit - usage) 5§ remaining_bytes, REZE£
logger.debug. &R logger.warning; F—iE#sk. (3 Linux. XHEFREE) BE
return Bk, REAMWMFRE, EA cgroup usage &FEUK file cache, BELRIKRRGELFR
= X R EL.



3. B4 SHM i A8 (viim/distributed/device_communicators/shm_broadcast.py) :
check_shm_free_space() 3EIX LB F 53K allocation_name (ERIA "shared-memory
allocation") , #F#HIRBEERERAHEHR, £ /dev/shm RELERBEIHAT cgroup &
E: XMHAGFERHEE RuntimeError XXEH L allocation & #R,
check_shm_free_space BIEX MG RAGREYT BA XA %iE + cgroup 1Bk H
Bl o

4. R EFEESEL: viim/vl/kv_offload/cpu/shared_offload_region.py B creator #&421&
A allocation_name="CPU KV offload shared region in /dev/shm";
vlim/model_executor/model_loader/weight_utils.py 8 _get_available_ram_bytes() #&#r
B2 5 PRI get_cgroup_memory_limit() 5 get_cgroup_memory_usage(), BB E
T Wl usage 5 limit —R=HEHFFEOIFRIB I,

5. MiR5EE: ¥ tests/utils_/test_cpu_resource_utils.py (189 4T) , H
_stub_files/fake_open L StringlO 8 OSError #4t builtins.open, EZ& autouse By
_clear_cgroup_cache fixture % v2. vl. v2 unlimited E:& v1, vl s, TXH#. FE
Linux. limit #3227, usage FHER. warning/debug k. REBERABITE 11 ARG
; tests/distributed/test_shm_broadcast.py &8 —NEIKMN R
test_check_shm_free_space_checks_cgroup Wi s S$:E%;
tests/v1/kv_offload/cpu/test_shared_offload_region.py &R %8 lambda #EE mock 2&
A MagicMock, & allocation_name #WIEF{E N, & schema. IRF SR 4 H M2k
o

KB

« vlim/utils/cpu_resource_utils.py (R ZFIRIEM; £ 5| source; EH core-logic; &5
get_cgroup_memory_limit, get_cgroup_memory_usage,
check_cgroup_memory_available, get_memory_node_info) : 4~ PR 894%: 38 cgroup
limit/usage REBIFRER S R EEALRZ, HIBEAMREENTRR, BREEFMEAE
LEYRE KR
tests/utils_/test_cpu_resource_utils.py (#£3k FEIRIFM; K7 test; £R test-coverage
;. f¥5 _clear_cgroup_cache, _stub_files, fake_open, test_cgroup_v2_limit_and_usage)
: AN PR FTARENR M, A sysfs HBEE vIN2 KX, BHFEXSHERL, ZRIE
MNimit &7, usage RE&ERF] BRANHE—AD,
vlim/distributed/device_communicators/shm_broadcast.py (#ik £ZRNE; K5
source; M dependency-wiring; &% check_shm_free_space, SHM_PATH) : SHM
W% —ANE : check_shm_free_space #3E allocation_name 3 FH B A B &IR,
£ cgroup ¥&EFE /dev/shm &R B4 3K,
vlim/model_executor/model_loader/weight_utils.py (#3k AR EmE; 25| source; L&
data-contract; 5 _get_available_ram_bytes) : 3 KV offload MBEE AR &, &
ZL£ A limit/usage FRIZE, MAEMEE T usage 5 limit —REEFEFRNMKIBEE,
vlim/v1/kv_offload/cpu/shared_offload_region.py (#3k &1 Xis; 27| source; ER
core-logic; 5 SharedOffloadRegion.init) : A XTI E L BArIGE: creator BARHE
ftruncate 5§ populate Z BIAHA check_shm_free_space, FZEAE TN LE L A T2H,



. tests/distributed/test_shm_broadcast.py ({&3k {£ZR#E; 7| test; HKA
test-coverage; 5 test_check _shm_free_space_checks_cgroup,
test_check_shm_free_space_passes_when_sufficient) : B4R EZIRMNR
test_check_shm_free_space_checks_cgroup, I&iE allocation_name #IRFEL
cgroup Tite, HRKRERAFIE reviewer ERITH,

. tests/v1/kv_offload/cpu/test_shared_offload_region.py (#3k #1#Xi; 25| test; £
i test-coverage; 5 test_insufficient_space_raises_clear_error) : 8RR %E—2k M
lambda 5 mock #mk MagicMock, FHWrE allocation_name #iEfE, 1RIELH&FRAR
SR EEER DRI,

XEEFE: get_cgroup_memory_limit, get_cgroup_memory_usage,
check_cgroup_memory_available, check_shm_free_space, get_memory_node_info,
_get_available_ram_bytes, SharedOffloadRegion.init, _stub_files

KR BR

vlim/utils/cpu_resource_utils.py

A PR B9 : B cgroup limit/usage IERIFRE T 5 R EHFFAKEZ, FIBARRE M
MR, ZBEEFTAELNEENRR.

cgroup EEEBHFLEFTAREREL (viim/utils/cpu_resource_utils.py)

# 3589 cgroup limit BHE—REIT: FRAEG®ABNA limit ARFE,
# B R SHM L BECERE £ EX sysfs,
@cache
def get_cgroup_memory_limit() -> int | None:
"""Return the cgroup memory limit in bytes, or None.
if sys.platform != "linux":
return None

# cgroup v2 &—E%%: memory.max A "max" Bt _read_int_file 3R El None,
# BERTEIR v, #EE mixed FE,
v2_limit = _read_int_file("/sys/fs/cgroup/memory.max")
if v2_limit is not None:
return v2_limit

# cgroup v1: TIRHIE RS AL PAGE_COUNTER_MAX #ynl 218,
# A1 << 62 fFARER TR 5E limit K47,
v1_limit = _read_int_file("/sys/fs/cgroup/memory/memory.limit_in_bytes")
if v1_limit is not None:
if v1_limit >= (1 << 62):
return None
return v1_limit

return None

def get_cgroup_memory_usage() -> int | None:



"""Return the current cgroup memory usage in bytes, or None.

ZIEARAN @cache: memory.current S F2E/THARIFHS T AL,
ZHEE preflight #3353 #AKAL (Review # orozery BABREKIFLD) o
if sys.platform != "linux":

return None

# cgroup v2 Z—E % S&HIA memory.max ik (BF&TF v2) , HiZ current,
if _read_int_file("/sys/fs/cgroup/memory.max") is not None:
return _read_int_file("/sys/fs/cgroup/memory.current")

# cgroup v1: HMEBEZEFREAK limit, BALHERRE,
v1_limit = _read_int_file("/sys/fs/cgroup/memory/memory.limit_in_bytes")
if v1_limit is not None and v1_limit < (1 << 62):

return _read_int_file("/sys/fs/cgroup/memory/memory.usage_in_bytes")

return None

def check_cgroup_memory_available(required_bytes: int, allocation_name: str) -> None:
"""Log cgroup memory headroom for an upcoming allocation.

RICEVHER, TIELSE: memory.current 2 EUKE file cache,
8 & AR5 L PRBER S B 9 BE (Etelis £ 1 GiB cgroup FHISZMLEWL)
cgroup_limit = get_cgroup_memory_limit()
cgroup_usage = get_cgroup_memory_usage()
# AR (3 Linux, XHERHEE) BERBKE, REARSFHELEW,
if cgroup_limit is None or cgroup_usage is None:

return

cgroup_available = max(0, cgroup_limit - cgroup_usage)
mib = 1 << 20
remaining_bytes = cgroup_available - required_bytes
# REAEAE debug BREF BRI, RERARA warning ETFHFE,
log_fn = logger.debug if remaining_bytes >= 0 else logger.warning
status = (
"current headroom meets the requested allocation”
if remaining_bytes >= 0
else "current headroom is below the requested allocation; allocation "
"will still be attempted because cgroup usage may be reclaimable"
)
log_fn(
"Cgroup memory preflight for %s: %.0f MiB required, %.0f MiB current "
"usage, %.0f MiB available under %.0f MiB limit, %.0f MiB remaining "
"after allocation based on current usage; %s.",
allocation_name,
required_bytes / mib,



cgroup_usage / mib,
cgroup_available / mib,
cgroup_limit / mib,
remaining_bytes / mib,
status,

)

tests/utils_/test_cpu_resource_utils.py

A PR ¥38 R ENR X, H sysfs HBZ vIN2 o%. EHEXSBHXRR, BRiE T
limit £7%. usage &7 ZAWE—ANDO,

F sysfs lEBZ v1/v2 52&G1E X (tests/utils_/test_cpu_resource_utils.py)

@pytest.fixture(autouse=True)
def _clear_cgroup_cache():
# limit & @cache, BRAFIXRENEE, TN E—NAEFIS sysfs H,
cru.get_cgroup_memory_limit.cache_clear()
yield
cru.get_cgroup_memory_limit.cache_clear()

def _stub_files(monkeypatch, files: dict):
"""Stub ~“open()”" for a fixed set of paths; ~“None " -> OSError."""
real_open = open

def fake_open(path, *args, **kwargs):

if path in files:
content = files[path]
# {EA None &~ [XHAFE] , ATRIE v2 > vl BRI F,
if content is None:

raise OSError(f'no such file: {path}")

return StringIO(content)

# HRBFERSSH, BRYWIINAARNHEE /0,

return real_open(path, *args, **kwargs)

monkeypatch.setattr("builtins.open", fake_open)

def test_cgroup_usage_is_read_without_cache(monkeypatch):
""usage MEREFXI M, TR K LKA, "
monkeypatch.setattr(sys, "platform", "linux")
files = {
_V2_LIMIT_PATH: f"{1 * GiB_bytes}\n",
_V2_USAGE_PATH: {512 << 20}\n",

}
_stub_files(monkeypatch, files)

assert cru.get_cgroup_memory_usage() == 512 << 20
files[ V2_USAGE_PATH] = f"{768 << 20}\n"



assert cru.get_cgroup_memory_usage() == 768 << 20 # [E—33## 2N B R B AL,

def test_check_cgroup_memory_available_warns_on_low_headroom(monkeypatch):
monkeypatch.setattr(cru, "get_cgroup_memory_limit", lambda: 1 << 30)
monkeypatch.setattr(cru, "get_cgroup_memory_usage", lambda: 512 << 20)

with (
mock.patch.object(cru.logger, "debug") as log_debug,
mock.patch.object(cru.logger, "warning") as log_warning,

# " A 512 MiB, #&X 600 MiB: Rifi%k warning BRIEHE
cru.check_cgroup_memory_available(600 << 20, "mmap")

log_debug.assert_not_called()
log_warning.assert_called_once()
assert "current headroom is below" in log_warning.call_args.args[-1]

vlim/distributed/device_communicators/shm_broadcast.py

SHM TR BI%— AN B : check_shm_free_space #3% allocation_name S#FF ek R kB4

R, 1# cgroup 1B /dev/shm &Rk B4 2K,

SHM Tt AN B B93EL (viim/distributed/device_communicators/shm_broadca

st.py)
SHM_PATH = "/dev/shm"

def check_shm_free_space(
required_bytes: int,
shm_path: str = SHM_PATH,
*
allocation_name: str = "shared-memory allocation",
) -> None:
""Raise if SHM cannot fit a shared segment and log cgroup headroom.

Args:
required_bytes: Size of the shared-memory segment to be created.
shm_path: Mount point backing POSIX shared memory; its filesystem
check is skipped if absent.
allocation_name: Human-readable name used in errors and logs.

Raises:
RuntimeError: If the SHM filesystem has insufficient space.

# XHAGEE: FELCEEEWSE, RIFRAEELRKIEX,
# REBIRXEBRY LT allocation £k, ETEMEEERE,
if os.path.isdir(shm_path):

free_bytes = shutil.disk_usage(shm_path).free



if required_bytes > free_bytes:
mib = 1 << 20
raise RuntimeError(
f'Insufficient space in {shm_path} for {allocation_name}: "
f"{required_bytes / mib:.0f} MiB required, "
f"{free_bytes / mib:.0f} MiB free. Increase {shm_path} "
"(e.g. --shm-size or —ipc=host)."

)

# cgroup £ : /dev/shm BESE cgroup REEREMILAR,
# X AREBFEAS T AL EEE MADV_POPULATE_WRITE AT 2K cgroup OOM Kill,
#ERIXBZRRE isdir ARz 4. shm_path REERNDE M,
check_cgroup_memory_available(

required_bytes,

allocation_name,

)

e L

BOXER [ NIZ raise BER warnl . Etelis L CHANGES_REQUESTED 2% 7 5290
EHE: £ 1 GiB cgroup F, BHIARAK (commit 0524c39) L 307 MIB REEAT 512
MiB B SHM %E2, 18 MADV_POPULATE_WRITE ZEEUK 208 MiB cache & i3h 2Bk
OOM, HEEFKT'd warn here until we account for reclaimable memory, and adjust the
existing docstring/test.” W KN : HALILKA warning + K4 B, docstring 53R,
A KE,

B _XFTLKB orozery WEFEE: —RBERILREMIRIE tests/utils_/test_cpu_resource_u
tils.py (BP #55247 5| N\, & tests/utils_/ AEXH) HREAGERMNR, EhEBREE
o —B5A @cache &, 3 “keep @cache on the static limit and add a
separate uncached reader for usage/available — that fixes the staleness without
touching #55247's fixture”, XERRAZBMNFLAE;, Z2EXNBEZEE

logger.info F&A logger.debug, % IE% RBHRE.

CodeRabbit & X “Critical 812 warning 4% &#b RuntimeError, 5 docstring ZBARSK,
ZEEWHE warn-only RITHAEEEILR (B FIHRANSREE) . PR FEXEAHEEX
#54619 B9&ZA: “I think this feature is helpful in production, and should not be
blocked by #54619", WX orozery ¥z CI 3347 (/ci run. /ci retry) B9{#&,

« AN raise 3 E R warn: memory.current 2 F EUK file cache (correctness): X4:
check_cgroup_memory_available RAERRERFT warning %448, docstring 5
R EF A warn-only B X ; status XEE RN Tallocation will still be attempted
because cgroup usage may be reclaimable]

« limit kB @cache. usage AR ILEHFIXEE (design): X: get_cgroup_memory_limit
W& @cache B RIRE limit; #3E get_cgroup_memory_usage ERILE, KREZEA i
tuple 284 int | None, WANAA & E P ER,

« BENMRZAE EHPRIZE (testing): RK: F3E tests/utils_/test_cpu_resource_utils.
py &3 cgroup EBREFAEAG], shm MERXH R EZIRMR.



« RIWBZEERIE info FEA debug (style): R4A: BRINBIZEKA debug, warning X%
BARKRELAED R, BMREREERHHEERS,

o BA A F RM RuntimeError (CodeRabbit Critical) (question): iz %7 warn-only i&
WHEF LM docstring SEMREKE N MBEREREREX] , FERARKREXMA
SGBERE,; 545 CodeRabbit £ HAHE™ 4% actionable comment,

R 5 B

- R

1. AT ERBELHIAMZE: get_cgroup_memory_limit() BHIRE = TAHKAIRE int
| None, A& PR B[E# get_memory_node_info() 5
weight_utils._get_available_ram_bytes() BANRAA &, BZREMATF viim/utils, &
ERCMNERTHERNMIZTAHRER, SBREINENEHRFEROLRE, TESHE
2OHIARA S,

2. REELERINIEXERE: Y2ELREE file cache R EIYKEY, cgroup OOM kill 4k
REK A%, check_shm_free_space() B9 RuntimeError BARE XA AR ERE KL
, ARATEBN RE S XA cgroup EE R, TRNIMMEREE [FE1208] .

3. EH—HKMEEHIMNTH: get_cgroup_memory_usage() B RIE A EFTX
memory.max RF|BT hierarchy, tLEEERER limit £—K sysfs XB; FEE limit
EZG M usage LEHRER, B LAETRRBEARNZINE LKA (BRiHZRTAH
)

4. FTAZAR R checkpoint InEk#&42: _get available_ram_bytes() ILIE &K% ER ST Bt
usage, MMET usage 5 limit —#2# @cache %%, KRETF checkpoint K/NS5 =T H
RAM HILLESME page cache B5h, B EMMETARBIRETE N,

5. &£EnEE: 7 page cache GHtEHIE R BEEF, HKRE warning TTEEME LRI, =
BRGHAZE SHBRE—XIER Etelis SDNIBTREY memory.current & X33k
BElERA.

6. MRBEH A MiRFER monkeypatch.setattr("builtins.open", fake_open) &5 &% #
open, BTHETHMMN, KBEES cgroup + MADV_POPULATE_WRITE 33|34
OOM 3% PR body 7°EBR“No model evaluation is applicable”, - ®m: BAFAM:
W& /Pod HRIRE cgroup Wi LM, FFER CPU KV offload (
vlim/v1/kv_offload/cpu/shared_offload_region.py) =% 342 SHM I iBHIRE, RB5h
| BRAELH A 3R13 S required. usage. available. limit. remaining BJcREBEH
&, OOM kill AN TTARRE) ZA THEM) ; EFIREBL —%& debug BE, ThreR,
Z4M: viim/utils/cpu_resource_utils.py /8 CPU/ BERIBIFEME AN LAEIR, H
limit/usage LE# check_shm_free_space. CPU KV offload SiRE Mk RAM & =
ZBPRER, kahmBEE distributed. model_executor. v1/kv_offload ZNF AL,
B /e, TTMHEREXREERIZKE, HIFAMI: A PR 5 #55247 £AMRAXHE
cgroup EX, FBEFLKENPHAEF limit ZF. usage FEHFHNAE; MRAMHEAL
E (tests/utils_/) WARBA#T —R, BAREMERAN TR, BN BMIETANE
£, - At AT R API B2 TE , RELCLHM AR , BHFEXTE | kD
i OOM B EES



KERIK L

« PR #55247 CPU KV-cache auto-sizing and cgroup clamping: PR body ERH 7 BAFE R~
E4: % PR &3 CPU KV-cache B sizing 5 NUMA/ 3E NUMA # cgroup ##l, 2
PR RA& SHM T W, review T orozery EXREAHTI AW
tests/utils_/test_cpu_resource_utils.py X5 fixture, B PR 8§ @cache HEZ| &k
TR IRiZ PR BNR 2 E,

« PR #54619 BAFEREMATE / 34T PR: FETE Issue W HRRT think this feature
is helpful in production, and should not be blocked by #54619”, #%BAA PR &Y%t
Z 8 5% PR FEMKBSHEA L aiTe,



