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- Cpuset and Cpushare
- CPU Quota
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- Intel RDT
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Intel RDT
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- CAT VIBA

- RDTRBEFSHID IR | resctizz[,

- zj]?SRDT%ﬂ? ZLIFCpushare 5=,
- IntelFf b IEZEAYHWDRC (Hardware Dynamic Resource Controller)
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- memcg , =%
- memcg 7KZg53 2
- QoS: CGroup vl memory.min and memory.low, unevictable process
- memcg OOM L7554k

- user-space oomd based on PS|
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NFIEEKRE _FREE[DK (direct reclaim)a™E

< memory.limit_in_bytes
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=, Az Ak - .
=ANIES |$HG$DRT(R?SDOHSG Tlme).. | < memory.wmark_high
- global direct reclaim #1 memcg direct reclaim memory.wmark_scale_factor
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memcg 7KZ73 4k — TIRERER

FhizOmemory.wmark_min_adj , SBEA[-25, 50].

- BEERESEIEBEMINKZL ( #1a04GB~8GB) , 1@E13vm.min_free_kbytesiz &
-25 means WMARK_MIN is "WMARK_MIN + (WMARK_MIN - 0) * (-25%)”

50 means WMARK_MIN is "WMARK_MIN + (WMARK_LOW - WMARK_MIN) * 50%"
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- k8sFl|FHoom_score_adjiz1tGuaranteed/Burstable/Best-EffortAN[EZ82LOOMIL It 5 =
nttps://github.com/kubernetes/community/blob/master/contributors/design-proposals/node/resource-gos.md

- )\7|:/</|_;\ 21TOOMILIEL | ;z%GIobaI OOM#FICGroup OOM , tBECk8sE R iR,
- ¥rEOmemory.priority , SEE[O, 12] , HUEM AL IELIS,
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root / \ A B /\ / \ C D&E F

memory.priority: A:10
B:8 C5 D6 E7 F:8

H&EEGlobal OOMEY , MiRZE(root) FFaIEE N EhFHE e/ NIRENEH IR
root->B->E , s REMNEH KIE IR RITR,



https://github.com/kubernetes/community/blob/master/contributors/design-proposals/node/resource-qos.md
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https://engineering.fb.com/2018/07/19/production-engineering/oomd/
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- CGroup v1 writeback: buffered writes blkio throttle
- CGroup v1 dirty throttle

- ShRZA%218 iolatency, iocost

- Disk quota (2588 FRYrootiXPRAYdisk quota hardlimitsz[
- ext4 jbd2 AL
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CGroup v1 writeback

Blkio-throttle SRS R mlim= | {Bbuffered5 kthread/ga & [EHEEHRRCIOEE,

™ CGroup A %/ZA?KFT%ICUWOE/]BE/ML@EEO

- EFcgroup viE[O , scilper-cgroupHIwriteback

- BmemcgFfblkcgMCGroupEEMrE K , inode bdiidEmemcgfiblkcgEE. , IXEERLA]
L fEkthread _E T~ SEREVEMN FIbIkeolRIRBL R

- EEIJF#Q Sper-blkiogYbuffered 10 throttle

- #[O : blkio.throttle.write_bps_device, blkio.throttle.write_iops_device

=Nt
echo 8:32 104857600 > /sys/fs/cgroup/blkio/test/blkio.throttle.write_bps_device

echo 10080 > /sys/fs/cgroup/blkio/test/tasks
echo 10080 > /sys/fs/cgroup/memory/test/tasks

Hreh | 8:32 I8N RRES , 104857600 5bpsEI100MiB/s , 10080 #HFEpid,
T ?ﬁzzhﬂ%dfﬂﬁj feEZ2IXT N HIMmemcgFiblkcgH,




CGroup vl dirty throttle

5 7 CGroup v1 wirtebackZfg , MIAILAH—ZEESE (VFS),@)'I',per memcg dirty throttle ,
7F}>—27(ﬂ1397§%¢/\+§Z1—’?%§E(u7§zb|klo throttle)SXAT O TTeh e 4% " Mk

- memory.dirty_bytes{ratio} , Z{L/Fvm.dirty_bytes{ratio}

- memory. dlrty background_bytes{ratio} , Z&{L/Fvm.dirty_background_bytes{ratio}
- FEEHEILI{Fbalance_dirty_pages()




ext4 jbd2 FEL

- 18/\ nr_requests

- remount=24; lazytime, nobarrierss

- &4 checkpoint

- Upstream ext4 jbd?2 fast commit:
https://lwn.net/Articles/834483/
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- /proc/cpuinfo

- /proc/stat

- /proc/<pid>/stat

- /proc/loadavg

- /proc/uptime

- /[proc/meminfo

- [sys/devices/system/cpu/online
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top - 16:04:33 up 14 days, 2:17, 1 user, load average: 0.86, 0.79, 0.65
Tasks: 19 total, 1 running, 18 sleeping, @ stopped, @ zombie

%Cpu® : 14.9 us, 5.9 sy, nt, 9.2 id, .® wa, 0.0 hi, 0.0 si,
%Cpul : 13.7 us, 5.9 sy, ni, 79.4 wa, 0.0 hi, 0.0 si,

Rpu3 = 'E3.9 0s,; SS9 5y.

ni, 79.2 wa, 0.0 h1 0.0 si,
KiB Mem : 8388608 total, 484 free, used, 4515012 buff/cache
KiB Swap: @ total, @ free, used. 554484 avail Mem

.0
.0
BEpuZz 2139 us: ‘S.9 sy .0 ni, 80.2 1 wa, 0.0 hi, 0.0 si,
.0
54

PID USER PR NI VIRT RES SHR S %CPU %MEM TIME+ COMMAND
1280 admin 20 Q@ 7382840 2.8g 14340 S 78.2 34.5 9341:20 java

WERsBERSETENE , BRIFVS B EYIEI100-CPURYtopEd
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trEMSLI — Global and CGroup

General

CPU

Memory

I0/FS

Network

per_cgroup /proc/stat
per_cgroup load.d/load.r

softlockup, hung task, rcu stall

(proc/HTt)
Z2Hsys(iRBBEsys)
CGroup# HiazE

MO KIPMUR B4
(IPC, LLC, NfF/Es)

PSI cpu pressure
gueue other/queue sibling
per-cgroup steal
CPU Quota throttle

wait/block/ioblock histograms

PSI memory pressure

direct reclaim/compaction/swap
histograms

workingset refault/activate/restore
writeback/dirty
Slab/Sreclaimable/SUnreclaim
Global/CGroup OOM
memory leak detection
kswapd

NUMA info

PSI io pressure
disk avgqu-sz/await/util
disk 10 hung

extd |bd2 transactions
(/proc/fs/jbd2/<disk>/stats)

blkio iops/bps/throttle

RX/TX bps/pps

TCP retrans rate
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SLI =fl - 2 R UsiERELE])

— Kermi roup.n n.workmngset acuvad 8 : v}
| kernel.cgroup.cpu.load1 IOad.rj:SI-E}J ﬁzgﬁﬁﬁﬁg
W
e Kernel.cgroup.cpu.load1.d . N
’ A‘f! W/ | ‘\'. lﬂ‘ NA‘* | A |
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02:00 04:00 06:00 08:00 10:00 12:00 -
—— kernel.cgroup.cpu.load1.d 11:00 12:00 13:00 14:00 15:00

kernel.cgroup.cpu.load1.r

kKernel.cgroup.mem.workingset_ activate

N1F 70 By i

08:00 09:00 10:00 11:00 12:00 13:00

09:00 0910 09:20 09:30 09:40 : — kernel.physical.mem.direct reclaim latency ms
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- LOAD &

-SYS 5

- jowait/disk await 5
- TCPEE S

- Memory CGroup Z=&iE(cgroup_mutex Xgd , memory.statBggE , memcg kmem|g]@l , memcgyLes

CFS%H tHTi NizFKIeh , EBEiisE5(spinlock, mutex, semaphore) , FlT. IR , Tk , EERE

REENDE] , REFEEIL PW_TJ e KRR, extd/jbd2 wait transaction, io hung=s,

%
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- in-kernel blackbox triggers, ali-diagnose=Zs_

i

[2019-06-23 16:41:14.443264346]]
PU: 6 PID: 124002 state 2 comm: dbench! load.d=53 Call Trace:

1o_schedule+@x2a/0x80
ait_on_page_bit+0Ox82/0xa@

\/—-Ab

=3

o

o)

(H =7 Ca

_filemap_fdatawait_range+0xff/0x170
filemap_fdatawait_range+0x14/0x30
filemap_write_and_walt_range+@x57/0x90
ext4_sync_file+Oxe8/0x3a0 |[ext4]

fs_fsync_range+0x4b/0x160
do_fsync+0@x3d/0x70

yS_fsync+0x10/0x20

do_syscal l_64+0x74/0x180
entry_SYSCALL_64_after_swapgs+0x58/0xc6
OXFFFfrfrfrfrfffrfrfrfees

[2019-06-23 16:41:14.44327

0180 ]

T8E , BENSIaE RS

ITrace

HWEhE

PU: 22 PID: 124003 state 2 comm: dbench load.d=53 Call Trace:

1o_schedule+@x2a/0x80

do_get_write_access+0x1f4/0x450 [ j1bdZ]
1bd2_journal_get_write_access+0x53/0x70 [jbdZ]

===(etect suspiciousfiong single run 1208ms

stacktrace: ext4_es_Iru_add+0x57/0x90 [ext4] ext4_ext_map_blocks+0x76e/0xed0 [ext4]
extd_da_get_block_prep+0x390/0x4c0 [ext4] _block write_begin+0x1a7/0x490 ext4_da_write_begin+0x15f/0x350 [ext4]
generic_file_buffered_write+0x11d/0x290 _generic_file_aio_write+0x1d5/0x3e0 generic_file_aio_write+0x5d/0xc0
extd_file_write+0xb8/0x460 [ext4] do_sync_write+0x8d/0xd0

F oo oo

meex ' " 7" blocked 770ms, waker interrupt

wakee stacktrace: sleep_on_shadow_bh+0xe/0x20 [jbd2] do_get_write_access+0x2dd/0x4e0 [jbd2]
jbd2_journal_get_write_access+0x27/0x40 [jbd2] _ext4_journal_get_write_access+0x3b/0x80 [ext4]
ext4_reserve_inode_write+0x70/0xa0 [ext4] ext4_mark_inode_dirty+0x53/0x220 [ext4]
ext4_dirty_inode+0x48/0x70 [ext4] _mark_inode_dirty+0x16f/0x330 generic_update_time+0x87/0xe0
ext4_ext_update_time+0x2b/0xc8 [ext4] file_update_time+0xbd/0x120 __generic_file_aio_write+0x198/0x3e0
generic_file_aio_write+0x5d/0xc0 ext4_file_write+0xb8/0x460 [ext4] do_sync_write+0x8d/0xd0

vfs_write+0xbd/0x1e0 SyS_write+0x7f/0xe0 system_call_fastpath+0x16/0x1b Oxffffffffffffffff (null)
===detect suspicious long single run

stacktrace: memcg_stat_show+0x1ff/0x330 cgroup_seqfile_show+0x73/0x80
seq_read+0xfa/Ox3a0 vfs_read+0x9c/0x170 SyS_read+0x7f/0xe0
system_call_fastpath+0x16/0x1b Oxffffffffffffffff
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Thank you!

Questions?
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Alibaba Cloud Linux &XR[EESIG

https://openanolis.org/sig/resources-co-location/overview/
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