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B 1E HENMREME T REK

1.1. #7689 CONTROL PLANE =i

A FE N OpenShift Container Platform H B control plane IR HEFFRIMEREF AT R L ER,

111 REEIELCLE
RV HRHESEENSERATHUBRERNZEEX,

N LT RESLEES B OpenShift Container Platform $25Hh ) worker Hl23 8 &, ERT LB
5> worker MachineSet 7 Y HIBIAEE K & worker 285,

MEET RIBARS TR
e RV RIMIMETARLUREESN A%,
o ERY BHVBHREFEET 25 2 50 1

o EZEABNTAHRAUB—NEBRLUKX/NIBREQRBNFTENRE, LUIABNE AR
NEAREMRE., fla, £ AWS £, {# /A mS.large #1 m5d.large,

SHNERTRER Y APl BRSSSEFRECH. R, |TENRBHZIITT &,

MRRNFITENREFHNEIRNKENESHE, NIEFISR T EVENSR. 88F OpenShift
Container Platform I =& AT LALEBBNIE R B E M KL HE, B0, REMEHRERSHN
R, HISRSTIBFHITESHEIM, 28F OpenShift Container Platform BMIEE&EH APl 1EKRH,
MRHITEEW, NIFTEEE N =& IR S 28 0 KL

LY BIEAXRET AN, SRANGBREEE. MRHEINKE, BROERRIERRFBIEETREN
*J‘L%%Q
p= =1
LKA B SBENEREED T REE, FREREERENFE, RAXNTET K2 s
PRIEEM LT R EIZITHN R, A4, MRBIFRNRA S, S & ImEIEREE
KHIRS. BAR M IimERE(QPS)MR A X LRI HIXE N 50 F1 100, XLETE
1£ OpenShift Container Platform &4,
1.1.2. Control plane 7 s K/

R T E T RERERIUATFREFFIT S ROBEMRE, UTFEFIFE T RAONESETEGFEE
BEMKHLER, = Clusterdensity, WK AKELERS DRZERAPEELUTHR :

1 NEERR
o 1N

o SAERE, H 24 pod BIRMFEEIRT, BMNRESEEE 4 1 secret. 4 MECEMETH
Downward AP| &

o 57MRSS, BENIRSEIERAI—ERER TCP/8080 #1 TCP/8443 imA
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o I NEHER E—PIRFIE—DIRH

o TE 2048 NHENLFERFEF R 10 4> secret

° 10 NECEMRNEE 2048 PMREHLFRIEFR

worker T ¥ & EHEE (HZ2H) CPU 3%

24 500 4 16

120 1000 8 32

252 4000 16, {BINRFERH OVN- 64, {BTEfEA OVN-
Kubernetes M%&E4, Kubernetes %% &R
N> 24 128

501, 1Bf#EF OVN- 4000 16 96

Kubernetes M43

R,

ERPIBIBEBETIE AWS EiZ1TH8) OpenShift Container Platform, 3 r5.4xlarge SXfI/EJy control-
plane 78, mb5.2xlarge SEFIEN worker 7 s,

EEAB=A control plane WM AR HEERRF, YHAPA—PTREL. EFHKMET, CPUFAE
AENKBE, HEMREERNHER. M. EEZEMPHNEMERERBNNE, RNEREXHE
B, UTARAE, EKRHED control plane 11 b B M F ESE AT, MMEMERERZ, 5

M, EFIGTIRPIFLE XN, BN control plane 77 s #E 81, BEZEHIRINFEEHRSIS, LN AERE
RUIEF LUK control plane Operator B#, 7 T #REELKIL, 15 control plane 7 R _EBYE & CPU

MAERREAERE RS 60% WA AAE, ULGEBRREAEHIE, N HEIN control plane

TR ER CPUFIME, LUBRE IR FRMIS KB EREN.

BE
TRANUAFEREFNT SAMNREE, BXLBRTERER RSB ERET 0L

R, TOIEXRES, control plane EHREAEA @S RATFETT (running) FrEERY
(] 48 b B SR ER

Operator Lifecycle Manager (OLM) £ control plane 17 m 21T, HEAFESAEEURT OLM E&EtH
EIBRYEy R 22 R RN S R operator BUEIE, Control plane 1T RE BN AT X/, LUESE OOM
Kb, UTHEIBETERSEKNRKMLER,

FZEHIRER OLM BfE (GB) RET 541 HF operator i OLM
W& (GB)

1000 1.2 25

1500 1.7 32
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FZeHIRER OLM BfE (GB) RET 541 HF operator K OLM
W& (GB)

3000 2.7 5.6
4000 3.8 7.6
5000 4.2 9.02
6000 5.8 1.3
7000 6.6 12.9
8000 6.9 14.8
9000 8 17.7
10,000 9.9 216

BF

18 RRE N LU FEC B B UIEFE 21T B OpenShift Container Platform 4.16 £2£##4 control
plane T m K/ :

o FHAFBRHNREAEARENEH.
o FHLEREFEBESMEMBHREREREMN AWS L5,
e {#F control plane HlEREEIE control plane HlERHIEEE,

NTMARMEE, SeEiT T REBHAEREIEPERHEFH control plane TTRK

N

HE

BIEFEHAE OpenShiftSDN {E N MZE1EHH OpenShift Container Platform &8 £
IRBEIRE =

p= =1

£ OpenShift Container Platform 4.16 1, & OpenShift Container Platform 3.11 & Z RIHY

hRAAELE, RENEFRINRE F 1 CPU M (500 millicore), FATE RN NIZE EIX—
&

™o

1.1.2.1. 9 control plane Hl23% 8 KH Amazon Web Services SEfil2EEY

#NER Amazon Web Services (AWS) £E£FBY control plane MlB3 B EER L TR, &R LU control plane #l
IR KM AWS SEFIKE,
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p= Y=
{8/ control plane HZBEMEFEMN LIRS R ER control plane HLEREMREFN L AR,

MBEFRHEELEE D ControlPlaneMachineSet CR FUIRZ, EATLLISIE CR RS,

1.1.2.1.1. 1A control plane #2335 Amazon Web Services SEfiIE Y

IR BI LLB T B #T control plane A28 B E L HTIR (CR) YA KR E X control plane #1238 AR Amazon
Web Services (AWS) SEfI 255,

FERFH
o IHY AWS EEE#E M control plane #2855,

it =

1. BT &5 3%H control plane #2535 CR :

ey
I $ oc --namespace openshift-machine-api edit controlplanemachineset.machine.openshift.io
cluster

2. Ym%E providerSpec FEXHBILLTIT ¢

providerSpec:
value:

instanceType: <compatible_aws_instance_type> ﬂ

HFR 5 ankiFE RS E AR AWS SLBIREY, Fign, &7 LAY méi.xlarge Bl h
m6i.2xlarge =% mé6i.4xlarge.
3. REEHEN,

o X[ F{EABIA RollingUpdate B3 TRERHIEEE, Operator R BENfFEIXEHEEI control plane
&,

o N FECENFEF OnDelete EFTRESHIEREE, BAIFoNEH: control plane Hl.8%.

Hith BT
e {#FH control plane #2355 & control plane Hl2%

1.1.2.1.2. i AWS #eHIE S Amazon Web Services SEfI258Y

IR LOE T BT AWS $285IA R B9 S BI25 BU S B 2l control plane HL23{#E A H Amazon Web Services (AWS)
SEIREY,

FRFM
o ERILUERIERERF EC2 SLAIRTFERITR VT 7] AWS 215,

o EELMEFRESA cluster-admin & &#9FH 1517 OpenShift Container Platform 5 2%,


https://docs.redhat.com/en/documentation/openshift_container_platform/4.16/html-single/machine_management/#cpmso-checking-status_cpmso-getting-started
https://docs.redhat.com/en/documentation/openshift_container_platform/4.16/html-single/machine_management/#cpmso-managing-machines
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T
1. $TFF AWS #2515 F 7 control plane HL23 KB L1,
2. #EFE— control plane #1234,

a. X FAM%E control plane #1825, Bid O etcd REBE LD eted BB, WEHFZER, ESMW
"RE etcd”,

&

b. £ AWS #2#l& R, {21k control plane 233541,
c. EFBEIERSEH, SRIFH Actions - Instance Settings - Change instance type,

d. FEMIESCNRARRE, BRELESZENEFEER, FNBER, Fia, SaTLUg
mé6i.xlarge E X~ m6i.2xlarge 5 m6i.4xlarge.

e. AT,

f. HNRIEH OpenShift Container Platform &% 28 S5 N B9 Machine X5, 8B4 R
SEBIZEBYLAPTED AWS 125 & A ik B R SE I R B,

3. NEA control plane LB EE L F I,

Hn ¥R
o 1P etcd
o AXRBULHIFKEM AWS XY

1.2, HEER R SR S
A E N OpenShift Container Platform FREYE IR SR M RE R AT B IS0 Bk

1.2.1. ERHERFTT m KN

BFPH T R ME NIZ 1T OpenShift Container Platform EAEZHAER D BY 1T s EEAHZRAS T mAY R E
KEUARFEBPIERER, TRINER, RNXERFTEER T Prometheus BITRFREK S [H] 551318
. LA T ERZR T R K/NEETTE Control plane 17 sk 289 FR ik B S BE 33 B it Fp T ER BB 45
B, HoFIRHEERIEIA ingress-controller #FE B X L1 &,

worker T B2 SHBEIRAZHBE

27 500 4 24
120 1000 8 48
252 4000 16 128
501 4000 32 128

BE, BB MSEEEZNEMENT R,


https://docs.redhat.com/en/documentation/openshift_container_platform/4.16/html-single/backup_and_restore/#backing-up-etcd
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/ec2-instance-resize.html

15 HEFENMaER AT RISk

BF

IXEE RN FBEIE 51T, Prometheus @— 1MNaWEBRERN RER, WRERESIUR
FEMEAZE, GFET A, SR, Prometheus ¥HHRENRIRR. FEIREH A5 UL R EEREME
i, 4, BABRTREREHTUZIRBMENALTE RWEE /LRSI,

XL FERTEEE BT RPRE R, Ingress # Registry Zfiti 24440 4 B9 B fiti 22
&1 8=

1£ OpenShift Container Platform 4.16 A, 5 OpenShift Container Platform 3.11 & Z BI#Y
krAMELE, REIEBRINEREB A CPU A% (500 millicore), X R FZMMYE BRI,

1.2.2. § & Cluster Monitoring Operator
OpenShift Container Platform 124 Cluster Monitoring Operator 7E&F Prometheus Bl 2 #EiL ALK

SHEEOEIE, FAEEA, BILLB A Observe » Dashboards 3% & OpenShift Container
Platform Web ##| & FBIRIFIR. BasfAEEERRN{ERR,

1.2.3. Prometheus #EEF EEK
LR AR B RN 1T T & Fhiit,

e LUTF Prometheus FIEBRHAFEEMEY, MZFENUISEER. BURTE
FNTENEMTRNER, SEPTRIENSHEIFER, S1& Prometheus
WERETR, 0 pod. A HHENEMTRNKE.

o EAILEEETRNWEEREBRE, LNBENEHEX,

3 1.1. Prometheus BB ERNEHERBUR TEHBK T = /pod B2

pod & (81 sXEme 8 15 X8 pazg (84 tsdb
pod 2 1NEER) Prometheus fZfi% Prometheus 7 1)

50 1800 6.3 GB 94 GB 16 MB

100 3600 13GB 195 GB 26 MB

150 5400 19 GB 283 GB 36 MB

200 7200 25GB 375GB 46 MB

KA 20% B FRER RN RN T, RIEFH#ERF BT 1T ENE,

FEHTHE R FBIAM OpenShift Container Platform Cluster Monitoring Operator.
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CPU FIAERSBRMSM, XN LFIHTER 50 11 mF1800 4 pod By 40 MARZH K
NB1,

.

£t*%F OpenShift Container Platform BOEEIYL
o E/HRAFAEMMEIEN (infra) TR

WMER=MNFAIESKMEEEES (SSD 5 NVMe) IR 51258 openshift-container-storage 7

o

°
A 1

5
7

1.2.4. EoE SRR %
TRRTLUH SR B IR R HERS FR B Prometheus A8 INEHER £,

LA
5 Prometheus IR E :

=

1. flE YAML B2 & 3244 cluster-monitoring-config.yaml, 40 :

apiVersion: vi
kind: ConfigMap
data:
config.yaml: |
prometheusK8s:
retention: {{PROMETHEUS_RETENTION_PERIOD}} ﬂ
nodeSelector:
node-role.kubernetes.io/infra: "
volumeClaimTemplate:
spec:
storageClassName: {{STORAGE_CLASS}} 9
resources:
requests:
storage: {{PROMETHEUS_STORAGE_SIZE}} 6
alertmanagerMain:
nodeSelector:
node-role.kubernetes.io/infra: "
volumeClaimTemplate:
spec:
storageClassName: {{STORAGE_CLASS}} ﬂ
resources:
requests:
storage: {{ALERTMANAGER_STORAGE_SIZE}} 6
metadata:
name: cluster-monitoring-config
namespace: openshift-monitoring

ﬁ Prometheus R B HIZRIAE PROMETHEUS_RETENTION_PERIOD=15d, s} e B3 {5
UTFE%Z—:s. m. h. do

OO =ik,

— N RIEEE PROMETHEUS STORAGE_SIZE=2000Gi, 7Zfi#{E A2 —MNiEE,
HETUEHANTES Y —MEH F. P. T. G. M. K. {RtaTLUERA L THBAER

10
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— e s i A — s N =y D B P AL R R el L R B Kl

Eéé?é:izi\l Pi. Ti. Gi. Mi. Ki.

g — /NS AVEY(E 2 alertmanager STORAGE_SIZE=20Gi, FifEAIUR—PNaigE%y, tha
DRHWEUTERC—MWERE. P, T. G. M. K, BT LUFERUTHRERNE
Z:Ei. Pi. Ti. Gi. Mi. Ki,

2. WRBRE. FHEEMFEERNRINE,
3. REFIZXH,

I $ oc create -f cluster-monitoring-config.yaml

1.2.5. b TR
e OpenShift 4 FRBYERHZRFYTT =
® OpenShift Container Platform S 2Rl

o (EEANZRIINARE

1.3. EFZFH ETCD L%

ARFEH ) OpenShift Container Platform H#Y etcd 124t 7 #HEZFBIMEREM AT B LB,

1.3.1. #ZEH eted S5k

E 7 etcd [MEIES ABE FHEMS ER AL, PRUAHMEEUR TR, B etcd HARHHESH
I/O %, BEREEA—TERBERNIIEFRIGREMEMEEN. B eted BIFIRMIUK
TR T BEKAFMEEI — PN EE (WAL), AL eted MR BEIRIEFEEUR, HiEE B H b HIZA0H
RN EL BT AT BE & 5 BUKHS []BY fsync EIR,

XEIERAIBER T eted ZROEK, FRENEMAIRZHOEL, FREBINEKERFINERT KR
Hl, BEALEREESE OpenShift API 18, XESTERMAE, BT XLER, HRAEESE /0 M
AR control-plane T EHBHM TEME, HHEZHERANIEZE /0 EitiZeH,

RS, NIZE—NAIRADLL50 I0PS #IFE A 8000 FHHH L& LizfT, HEt2iH, HE—
A 10ms WIEEIRR, {3 fdatasync k[EH WAL RHIE AIRE, X Fa M EmERE, BIUER 8000 F
TTHIIELE 500 IOPS (2 ), EMEXLEHF, ERILUEREENIXNTE, 40 fio,

BRI MR, EREERMSEMLER SSD X NVMe i S #FFHIHEE LiZ1T eted, BEFERHEZE

FIT(SLO) B #125(SSD) (ENBITAFERTRE 14) , X2UEN, IEEATEREEIFEM
o

M etcd EMMEBMNRRSIFEFHSER, 07 =M pod WHE, LUKIIERER, SEFER
7y pod B B, pod BEfF. FULHUTHEMS THEMNEMERNEHS, UREMS 1EHIE

KIEMH, BHEBAE etcd REMAR/D, BRI THEMNEOFEER, EERM
eted MEMI TR, pod MEMBRXERHIHE.

LU RE # AR 0 25 L Be iR (I £ HY eted MERE -

1


https://access.redhat.com/solutions/5034771
https://docs.redhat.com/en/documentation/openshift_container_platform/4.16/html-single/machine_management/#creating-infrastructure-machinesets
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o FALHA etcd Wrhd, BWHRETMLBENINENEE, WMISCSl, PEFMEASEXHFIHMESETIF
TERAE eted HRBHERH,

o EEINENEIER R FFIRFEIL TR,

o HiiEWHEA, UERIRMEMHEMEBERES,
o EESWEILE, LUMEBERMMMBERS,
o FREBEISEEFENRIELE. BEFIMEREIE NVMe IKE)23,

o (FRARSHIFEMHIRE IELE.
B NAS 2% SAN &8, LARheisI528. Ceph Rados Hi% & (RBD) FNE fth 25 BYA R L%

M (e P RE R S BMLAHE R TETIT, BAMER eted W RIRBEREZE, 1R PCI
B R NVM I & BG4 T o

IRAEREXTER (40 fio) #HTEMAENIN, HERFMREIGIE, Ba UERAXLE T BT RER Y

Y]
BEo

' G M5 4 SO SR ST (NFS) Pl S Bt B T LR B ST R 4t

FBEEBEH OpenShift Container Platform £8% L5 0 p— L X iHE R 3R, BRREFENT A Z BT/ eted
B AR p99 1, LK etcd leader BENHIEE., FF Prometheus FRERIX LEFE T,

P2 Y=
FEEBREIER, eted RABBEXNTREREEEH MR, XMEFTRIMEFEA
%%, BMESS KNG HMEKRARE,

Z1EAIE OpenShift Container Platform & Z Bk Z FHIE etcd BIFEMH, ERILAEA fio,

FeREH
o RIFTENHKAIN 2R ERE T Podman 5 Docker R 8121THT,

o HIFEWE A /var/lib/etecd BE1E,

it
o Z1T fio HOMLER -

o MR Docker, HZ{TUTHS :

I $ sudo docker run --volume /var/lib/etcd:/var/lib/etcd:Z quay.io/cloud-bulldozer/etcd-perf

12



B 15 HEFFMMRER AT B SCER
HIH S ERERET RIWIRLLZTT eted, ERRENMIZITHIKEN fsync I8FRH p99 ERE/NF
10ms, —LHREEM etcd IEIRATRESZE I/O MERERIEI, M TRATR :
e etcd _disk_wal_fsync_duration_seconds_bucket f§i5il & T etcd B9 WAL fsync FFEERT[A],

e etcd disk_backend _commit_duration_seconds_bucket 51k & etcd [FHRIR 3 L IR EERT
IE]

e etcd_server_leader_changes_seen_total I517 ik S415 Bk

etcd ERTAEK G AISHIE KR, HLEMER™ERBITFREHA/FE (/0) BIER, XEMKXELERS
H etcd heartbeat BII[A] LB 25 BB A BB K, X R FB—NATRERXN EEHER TN TiE%E, EEE
B OpenShift Container Platform S8 £ IE 2 — D REHEIR 2B eted B A1 ERI etcd FILEXTEEIR
B p99 B tt. {8 Prometheus IRERTEITELIRE.

histogram_quantile (0.99, rate(etcd_network_peer_round_trip_time_seconds_bucket[2m]) $515:{k
& eted TERK 51 [A] & & 7 imiE K BOIF (A, #BLRE/NTF 50 ms,

Heth BTR
o HNE{EF fio #2 2 OpenShift Container Platform #H etcd L M RE

® OpenShift Container Platform B etcd M RERFEHEFRIE R

1.3.2. ¥ etcd B EhEI R R BIRE AL
TR LARY eted MAL A RS BIIRITAEAE, LARDLE SRR MERE R,

Machine Config Operator (MCO) i 51y OpenShift Container Platform 4.16 B as i i BhR L,

XA GRISEIAR R RF LT X & KBRS BT

SCSI =% SATA
/dev/sd*

Bk
/dev/vd*

NVMe
/dev/nvme*[0-9]*n*

PR Bl

o MITHAAIMIINEIRELRS, etcd BIEER root HEM—E2, HETRREMURE, EFRZN
WAL — BB TN R EL, FbE, TV RAROBZHIRE /var/lib/eted HE,

FRFH
o BEHM etcd BIEEH.

o B%%E OpenShift CLI (oc) .

o RATLUFA cluster-admin TR R &EEE,

13


https://access.redhat.com/solutions/4885641
https://access.redhat.com/articles/6271341
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o T EfEHAREERININGIS R,

e MachineConfigPool #/ii5 metadata.labels[machineconfiguration.openshift.io/role] [t
Bt XERTIEHIZR. worker SUEE ith,

Gk

XSRS root XHERGWERSRE (M0 /var/ ) BRIERET R LR —M#E K
EO

u o
{8 control plane M85 A2 FHX it 2,

it
1. SR INEISEES, FHTE debug shell 21T Isblk & & RIGIET AR BRI BIHEL -

>
|

I $ oc debug node/<node_name>

I # Isblk
LK Isblk #3455 BORTAL AL B 150 B AR
2. RIBEREMERE MBI A PRI EH.

#!/bin/bash
set -uo pipefall

for device in <device_type_glob>; do ﬂ
/usr/sbin/blkid $device &> /dev/null
if[$? ==2 ]; then
echo "secondary device found $device"
echo "creating filesystem for etcd mount"
mkfs.xfs -L var-lib-etcd -f $device &> /dev/null
udevadm settle
touch /etc/var-lib-etcd-mount
exit
fi
done
echo "Couldn't find secondary block device!" >&2
exit 77

Q ¥ <device_type_glob> &t EBIHIL % R B shell glob, *fF SCSI % SATA 52,
HA /dev/sd*; & FEMIKENES, FA /devivd®; 5T F NVMe JXshas, £ /dev/invme*[0-
9]*n*,

3. %) etcd-mc.yml B9 MachineConfig YAML 3, HRAMT :

apiVersion: machineconfiguration.openshift.io/v1
kind: MachineConfig
metadata:

labels:

14
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machineconfiguration.openshift.io/role: master
name: 98-var-lib-etcd

spec:
config:
ignition:
version: 3.1.0
storage:
files:
- path: /etc/find-secondary-device
mode: 0755
contents:

source: data:text/plain;charset=utf-8;base64,
<encoded_etc_find_secondary_device_script> ﬂ
systemd:
units:
- name: find-secondary-device.service

enabled: true

contents: |
[Unit]
Description=Find secondary device
DefaultDependencies=false
After=systemd-udev-settle.service
Before=local-fs-pre.target
ConditionPathExists=!/etc/var-lib-etcd-mount

[Service]
RemainAfterExit=yes
ExecStart=/etc/find-secondary-device

RestartForceExitStatus=77

[Install]
WantedBy=multi-user.target
- name: var-lib-etcd.mount
enabled: true
contents: |
[Unit]
Before=local-fs.target

[Mount]
What=/dev/disk/by-label/var-lib-etcd
Where=/var/lib/etcd

Type=xfs

TimeoutSec=120s

[Install]
RequiredBy=local-fs.target
- name: sync-var-lib-etcd-to-etcd.service

enabled: true

contents: |
[Unit]
Description=Sync etcd data if new mount is empty
DefaultDependencies=no
After=var-lib-etcd.mount var.mount
Before=crio.service

15
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[Service]

Type=oneshot

RemainAfterExit=yes

ExecCondition=/usr/bin/test | -d /var/lib/etcd/member
ExecStart=/usr/sbin/setsebool -P rsync_full_access 1

ExecStart=/bin/rsync -ar /sysroot/ostree/deploy/rhcos/var/lib/etcd/ /var/lib/etcd/
ExecStart=/usr/sbin/semanage fcontext -a -t container_var_lib_t '/var/lib/etcd(/.*)?'
ExecStart=/usr/sbin/setsebool -P rsync_full_access 0

TimeoutSec=0

[Install]
WantedBy=multi-user.target graphical.target
- name: restorecon-var-lib-etcd.service

enabled: true

contents: |
[Unit]
Description=Restore recursive SELinux security contexts
DefaultDependencies=no
After=var-lib-etcd.mount
Before=crio.service

[Service]

Type=oneshot

RemainAfterExit=yes
ExecStart=/sbin/restorecon -R /var/lib/etcd/
TimeoutSec=0

[Install]
WantedBy=multi-user.target graphical.target

ﬂ HRAZAOZNmLFRS, FREBHNEICTHREEA,

o 7ET7 MM debug shell Hi21T grep /var/lib/etcd /proc/mounts #3455, LUUMBRIEERELE -

I $ oc debug node/<node_name>

I # grep -w "/var/lib/etcd" /proc/mounts

it Bl

I /dev/sdb /var/lib/etcd xfs rw,seclabel,relatime,attr2,inode64,logbufs=8,logbsize=32k,noquota
00

Hth TR

® Red Hat Enterprise Linux CoreOS (RHCOS)

1.3.3. 9 & etcd I

MFRE, 2BENSE, MREZEFNE KO KHBTZFBER, etcd MMRRREZEIRN, EHYES
WOIBRE LR eted, LUBEBEIEFMHRBIZER, WHIE Prometheus LA T eted 18178, FHEREMR XY

16
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Hitr# R0 5 B, etcd IRERBIX—PMRESCHBER, EREIALETRRN, (AR
FIMIRRERAE.

IR X L R BEAETT

e etcd_server_quota_backend_bytes, X2 #ifc AR &l

e etcd _mvcc_db_total size_in_use_in_bytes, X/ L4 ELIrEIEEFERE

e etcd_mvcc_db_total_size_in_bytes T REIRZE K/, SIEEFEFEEN A AZEH
HESBHMAERNEGE (W eted TRICRKEE) X eted BIRIATIFER LU O USRS 22 5],

s BB R MHUT—R, HERRBIEEFERER. iR A A eted A, EEHX
HRETT A, BRHRER eted HITHERIER, FREEINZATHENXHERIER,

BArBESEE, BEETUFIMLE,

™

BEFERAEEEEREHIER, AN etcd operator ERAKEE R KBERF RH MM
#B#1F,

1.3.3.1. BEhEE
etcd Operator BRI Fi#,. TEEALF,
HEUTAEZ —REIER BB IREEKYD

e ectcd HE

® cluster-etcd-operator pod

e Operator KEEERBE

Digk

==
[=]

BB RER AT OpenShift B OAE MBI FE2E K, 40 Kubernetes 22
HEREES, XSMABERRUNEHS, ERRERS, HEMANT—NERZT
BYSEHIBER R, HEHHEERFBRIKE T/F,

BRI T B A FR A B 750
I etcd member has been defragmented: <member_name>, memberID: <member_id>
HEATHE F AER RN B 75

I failed defrag on member: <member_name>, memberID: <member_id>: <error_message>

17
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1.3.3.2. FIiEHE
Prometheus ERIEREREF TR LE, ZEREVNNMERTER :
o Y etcd AT 50% KR FAZE AL T 10 94
o Y etcd EAERA/NTFHEIEZE LKA 50% HBid T 10 28f
IRAF LLBIT A eted BIBZEAR/N (MB) RREREHRBHTHFEIE, #@id PromQL &Ik

(etcd_mvcc_db_total_size_in_bytes - etcd_mvcc_db_total_size _in_use_in_bytes)/1024/1024 3%
Z2[H],

Digk

H
/N o
A DB etcd B—MFEIEMRIE, TR AIESSHKET, eted B GUREE BN,

tt, EENT— pod Bt THEHBER], EVEF—28, UWEEEUUMREES
T1E,

BREBUTEZ TN eted BT _ERY eted BIRIITHE AL,

FeREH
o RETLUFEAEZR cluster-admin A& i A& EE,

Y=
1 HEMA eted AR FRA, ENATRIITREHE L,

a. REX etcd pod 3K :

I $ oc -n openshift-etcd get pods -l k8s-app=etcd -0 wide

=1
etcd-ip-10-0-159-225.example.redhat.com 3/3 Running 0 175m
10.0.159.225 ip-10-0-159-225.example.redhat.com <none> <none>
etcd-ip-10-0-191-37.example.redhat.com 3/3 Running 0 173m
10.0.191.37 ip-10-0-191-37.example.redhat.com <none> <none>
etcd-ip-10-0-199-170.example.redhat.com 3/3 Running 0 176m
10.0.199.170 ip-10-0-199-170.example.redhat.com <none> <none>

b. it pod FHETU T RS FEMEI eted RAZMT -

$ oc rsh -n openshift-etcd etcd-ip-10-0-159-225.example.redhat.com etcdctl endpoint
status --cluster -w table

i th o Bl

I Defaulting container name to etcdctl.
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Use 'oc describe pod/etcd-ip-10-0-159-225.example.redhat.com -n openshift-etcd' to see
all of the containers in this pod.

+ + + + + + +
+ + + +

| ENDPOINT | ID | VERSION | DB SIZE | IS LEADER | IS LEARNER |
RAFT TERM | RAFT INDEX | RAFT APPLIED INDEX | ERRORS |

+ + + + + + +

+ + + +

| https://10.0.191.37:2379 | 251cd44483d811c3| 3.5.9| 104 MB| false| false |
7] 91624 | 91624 | |

| https://10.0.159.225:2379 | 264c7c58ecbdabee | 3.5.9| 104 MB| false| false |
7] 91624 | 91624 | |

| https://10.0.199.170:2379 | 9ac311f93915¢cc79 | 3.5.9| 104 MB| true| false |
7] 91624 | 91624 | |

+ + + + + + +

+ + + +

EFItH 89 IS LEADER 71, https://10.0.199.170:2379 i R 2415, 5 E—% it TR
i, 2158 pod £#5H etcd-ip-10-0-199-170.example.redhat.com,

2. & etcd A,

a. IFEIIEIZITH etcd B3, K18 72 ST pod BIEHE :
I $ oc rsh -n openshift-etcd etcd-ip-10-0-159-225.example.redhat.com
b. BUEIXE ETCDCTL_ENDPOINTS If 52 & :
I sh-4.4# unset ETCDCTL_ENDPOINTS
c. ;B etcd XA :
I sh-4.4# etcdctl --command-timeout=30s --endpoints=https://localhost:2379 defrag
=1
I Finished defragmenting etcd member[https://localhost:2379]

ISR % £HBIFEE R, 180 --command-timeout BI(E, BEIESEKIH L,
d. BIFEUEERNEEB4E/) ¢

I sh-4.4# etcdctl endpoint status -w table --cluster

il
+ + + + + + +
+ + + +
| ENDPOINT | ID | VERSION | DB SIZE | IS LEADER | IS LEARNER |
RAFT TERM | RAFT INDEX | RAFT APPLIED INDEX | ERRORS |
+ + + + + + +
+ + + +
| hitps:/10.0.191.37:2379 | 251cd44483d811c3| 3.5.9| 104 MB| false| false |
7] 91624 | 91624 | |
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| https://10.0.159.225:2379 | 264c7c58ecbdabee | 3.5.9| 41 MB| false| false|

7|1 91624 | 91624 |

| https://10.0.199.170:2379 | 9ac311193915cc79 | 3.5.9| 104 MB| true| false |
7|1 91624 | 91624 |

+- + e Y +---- + Hommmmeees
+- -+ + +

ABIERIXA eted B A BIEURZEK/NIIIE S 41MB, TEEIAK/NH 104 MB,
e. BEEXESHELLEEEIEM eted A A FHITERR AR, REFT XS HITHRER.
EVEEHANEBREZESESFT 28, LUE etcd pod ATLUKE., 7E etcd pod TR E
A, etcd BXARRMISL,
3. WNREA MBI 22 A E A AR L E NOSPACE &, H&ERE.
a. lEREHE NOSPACE £4%

I sh-4.44# etcdctl alarm list
it~

I memberlD:12345678912345678912 alarm:NOSPACE

|||@

b. JERRE

H .
= -

I sh-4.44# etcdctl alarm disarm

1.3.4. /) eted KE LS
&R LU control plane BB & E % & "Standard”. "Slower" siEAiA(E, B1 ",

RANKBRTFRAREGABNERE, X MERVFMETHEEFFERREAITAHY, RAWRGHLUMZE]
BIRR A A (A

EFEHP—PNEME, BEBESERINE KID%@EEUHﬂ?ﬁﬁ‘ﬁ%%?lb\ﬁ%ﬁﬁ—rrﬁlﬁ’]@ 25Tk 25,
%'J H?&ZE’J?F:/JJ&’&%ﬁ "" g} "Standard", EFEEREIZE ) "Slower", {FXRITEEN BEiFHhESIE
B0EER,

1.3.4.1. B RE R
EHEW etcd WEGHEEBRIEIIEE, 1ETHRUTESIE,

pi% =
1. WAL TS EEFYAIE :

I $ oc describe etcd/cluster | grep "Control Plane Hardware Speed"
i Bl

I Control Plane Hardware Speed: <VALUE>

20
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% -
. IMREHNZE, MRKEBIZFER, FENEINEIE.
AT RS EERE, [ <values B —NEME : "™, "Standard" =% "Slower":

I oc patch etcd/cluster --type=merge -p {"spec": {"controlPlaneHardwareSpeed": "<value>"}}'

TRERTBNERERH OB RS LB, XL (ETsEREN Bk,

profile ETCD_HEARTBEAT_INTERVA  ETCD_LEADER_ELECTION_TI
L MEOUT
RIETENTAEMAMATE RIETENAREmMAMATE
Standard (FriE) 100 1000
EER2 500 2500
. BEEWE -
it

I etcd.operator.openshift.io/cluster patched

IMREEAN T AREZAEME, N4 ERESEE, flm, mREUEFRIE A "Faster”,
BB -

i o Bl

I The Etcd "cluster” is invalid: spec.controlPlaneHardwareSpeed: Unsupported value: "Faster":
supported values: ", "Standard", "Slower"

WAL TSR ERSEEN -

I $ oc describe etcd/cluster | grep "Control Plane Hardware Speed"

=1

I Control Plane Hardware Speed: "

. &EfF etcd pod #EH :

I oc get pods -n openshift-etcd -w

UFHIE ERT master-0 BITIHASR B, 4k%:2 80, FEIFTA master #8E7~4 4/4 Running,

i th o Bl

I installer-9-ci-In-qkgs94t-72292-9clnd-master-0 0/1  Pending 0 Os

21
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installer-9-ci-In-gkgs94t-72292-9clnd-master-0 0/1  Pending 0 Os
installer-9-ci-In-gkgs94t-72292-9clnd-master-0 0/1  ContainerCreating 0 Os
installer-9-ci-In-gkgs94t-72292-9clnd-master-0 0/1  ContainerCreating 0 1s
installer-9-ci-In-gkgs94t-72292-9clnd-master-0 1/1° Running 0 2s
installer-9-ci-In-gkgs94t-72292-9clnd-master-0 0/1  Completed 0 34s
installer-9-ci-In-gkgs94t-72292-9clnd-master-0 0/1  Completed 0 36s
installer-9-ci-In-gkgs94t-72292-9clnd-master-0 0/1  Completed 0 36s
etcd-guard-ci-In-qgkgs94t-72292-9clnd-master-0 0/1  Running 0 26m
etcd-ci-In-gkgs94t-72292-9cInd-master-0 4/4  Terminating 0 11m
etcd-ci-In-gkgs94t-72292-9cInd-master-0 4/4  Terminating 0 11m
etcd-ci-In-gkgs94t-72292-9cInd-master-0 0/4  Pending 0 Os
etcd-ci-In-gkgs94t-72292-9cInd-master-0 0/4  Init:1/3 0 1s
etcd-ci-In-gkgs94t-72292-9cInd-master-0 0/4  Init:2/3 0 2s
etcd-ci-In-gkgs94t-72292-9cInd-master-0 0/4  Podlnitializing 0 3s
etcd-ci-In-gkgs94t-72292-9cInd-master-0 3/4  Running 0 4s
etcd-guard-ci-In-qgkgs94t-72292-9clnd-master-0 1/1 Running 0 26m
etcd-ci-In-gkgs94t-72292-9cInd-master-0 3/4  Running 0 20s
etcd-ci-In-gkgs94t-72292-9cInd-master-0 4/4  Running 0 20s

6. WIALLToLERHE :

$ oc describe -n openshift-etcd pod/<ETCD_PODNAME> | grep -e HEARTBEAT_INTERVAL
-e ELECTION_TIMEOUT

% i
XEERRER A MEINERNS.

1.3.5. 370 etcd BIERIREE K/

RN EA eted SEHIRE gibibytes (GiB)HBIMEECE, MR eted SLHIR BRI B, ERLEE
BHE (M8 32) . BIMED 8, BREEREEEMAIE.

NREEER EZEM B, NAREREEMELA R, WERFRTREMTANEMEMEFLE, T
etcd, EHAKNT. MREEIHER, NFZIIENEMBARD, RN etcd BREHGE, BARK
H‘]&O

MRBE T EBRERKES, TEEFERSWMIARINA— 1M IR2. LBERE—NES, BEET
BERTERE T RN RIBKIE R, EXMERT, HEEERIMEERM, UEESRATRET EZEFH
ik, URATREMIE A KN A] L,

ORI BECH, BT ENHMEZ R A RWILERE. HR, IRFE, etcd TREAKIBKREIXNK
N FAIR eted TER AREA £i21T, A XTI A BAE ERIE.,

S FKRE etcd BIBZE, control plane T RIATBRNAFENFHE. EAHESIEE AP RS 2REE,
FTLAE D& eted BUBFERLE K/ 3 5,
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BF

RER LME A F IR BARHFBIThEE, HENKEF LN BRRERGE L,

BRAMEFRATNEIEEZFSEFNEZER, 1ESHBRT N IeEZFEH,
1.3.5.1. B etcd BUIEZE KN

BEHN eted WEIEEKXRDN, ERBRUTESIHK,

iy =
1L MIAU TS ES eted SLEIRR A BATH HRI(E

I $ oc describe etcd/cluster | grep "Backend Quota”
=1
I Backend Quota Gi B: <value>
2. B ALLT ep & A B RinY(H -
I $ oc patch etcd/cluster --type=merge -p '{"spec": {"backendQuotaGiB": <value>}}'
=1

I etcd.operator.openshift.io/cluster patched

1L WAL TS RIERE IXE T WA BEHBEE -
I $ oc describe etcd/cluster | grep "Backend Quota”

etcd Operator & BEhfE FARTEHEH eted 241,
2. WIALLT@SIRIE etcd pod BB IEEISTT ¢
I oc get pods -n openshift-etcd

LIRS B 7 TSR E .

it Bl

NAME READY STATUS RESTARTS AGE
etcd-ci-In-b6kfsw2-72292-mzwbg-master-0 4/4  Running O 39m
etcd-ci-In-b6kfsw2-72292-mzwbqg-master-1 4/4  Running O 37m
etcd-ci-In-b6kfsw2-72292-mzwbqg-master-2 4/4  Running O 41m
etcd-guard-ci-In-b6kfsw2-72292-mzwbqg-master-0 1/1 Running 0 51m
etcd-guard-ci-In-b6kfsw2-72292-mzwbqg-master-1 1/1 Running 0 49m
etcd-guard-ci-In-b6kfsw2-72292-mzwbqg-master-2 1/1 Running 0 54m

7 eted INBHRERNRZ—PDEATTINEE. HATITIIRER RLLIE™ M AR S5 F RN
(SLA) XFr, BMseraEH TR, AIETHERE T INEhERE], XERATI
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installer-5-ci-In-b6kfsw2-72292-mzwbg-master-1 0/1  Completed 0 51m
installer-7-ci-In-b6kfsw2-72292-mzwbg-master-0 0/1  Completed 0 46m
installer-7-ci-In-b6kfsw2-72292-mzwbqg-master-1 0/1  Completed 0 44m
installer-7-ci-In-b6kfsw2-72292-mzwbqg-master-2 0/1  Completed 0 49m
installer-8-ci-In-b6kfsw2-72292-mzwbg-master-0 0/1  Completed 0 40m
installer-8-ci-In-b6kfsw2-72292-mzwbg-master-1 0/1  Completed 0 38m

installer-8-ci-In-b6kfsw2-72292-mzwbg-master-2 0/1  Completed 0 42m

revision-pruner-7-ci-In-b6kfsw2-72292-mzwbg-master-0 0/1  Completed 0 43m
revision-pruner-7-ci-In-b6kfsw2-72292-mzwbqg-master-1 0/1  Completed 0 43m
revision-pruner-7-ci-In-b6kfsw2-72292-mzwbg-master-2 0/1  Completed 0 43m
revision-pruner-8-ci-In-b6kfsw2-72292-mzwbg-master-0 0/1  Completed 0 42m
revision-pruner-8-ci-In-b6kfsw2-72292-mzwbqg-master-1 0/1  Completed 0 42m
revision-pruner-8-ci-In-b6kfsw2-72292-mzwbg-master-2 0/1  Completed 0 42m
3. BMIALT RS eted pod BB B 7 A ECAIE -
$ oc describe -n openshift-etcd pod/<etcd_podname> | grep
"ETCD_QUOTA_BACKEND_BYTES"
ZAERTRER BN BIAE 8,
=1
I ETCD_QUOTA_BACKEND_BYTES: 8589934592
y I8
ARITLEREI GiB BB, Bt ERNERREHILFT I E#
fiL,

1.3.5.2. kS HERR
INRIEIEZIE N eted BIREXRNEHEE A, NLLTHIEHER S KA e B FTES B,

1.3.5.2.1. fHA/N

IMREIEENENT 8, BREIUTHEER -

I $ oc patch etcd/cluster --type=merge -p '{"spec": {"backendQuotaGiB": 5}}'
Hixis 2Bl

The Etcd "cluster" is invalid:

* spec.backendQuotaGiB: Invalid value: 5: spec.backendQuotaGiB in body should be greater than or
equal to 8

* spec.backendQuotaGiB: Invalid value: "integer": etcd backendQuotaGiB may not be decreased

BRRIXA A, TEEE 8 Bl 32 A8 — M EHIE.

1.3.5.2.2. fHKX
IMRIBENEKRT 32, BLBILUTHERER -
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I $ oc patch etcd/cluster --type=merge -p '{"spec": {"backendQuotaGiB": 64}}'
Hixis 2Bl

The Etcd "cluster” is invalid: spec.backendQuotaGiB: Invalid value: 64: spec.backendQuotaGiB in
body should be less than or equal to 32

FRRRXA A, FIEE 8 Bl 32 Al — N EBUE,
1.3.5.2.3. fH#E S
NR(EIRH 8 Bl 32 ZAIMAMIE, WEREEDZE BN, BEREIERER.
1L WAL TGO REELAIMNGE :
I $ oc describe etcd/cluster | grep "Backend Quota”
=1
I Backend Quota Gi B: 10
2. BALLT e i D A BCAE
I $ oc patch etcd/cluster --type=merge -p '{"spec": {"backendQuotaGiB": 8}}'
Hixds 2Bl

The Etcd "cluster” is invalid: spec.backendQuotaGiB: Invalid value: "integer": etcd
backendQuotaGiB may not be decreased

3. BERRXANF, HEEKRT 10 B,
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5 2 ZF RFEX RRE KT AIIAE
1E# % OpenShift Container Platform SE£Ef, 15E LA RIRH,

XEREIETRAAENER, X TRONERE, SAERVSEE. RERRFTIEENHE, SF
eted IRAFE FHEIESR,

HERSEIEAT, B XEREIFEREMERE, EF—EBRRERHSHINEIR,

Digk

H
[=]

NFREBZCHNERE (MEFHPEESNEIFEIERN pod) FREIALLICFKH/NG
SEPRERAKR N,

2.1. OPENSHIFT CONTAINER PLATFORM N E A {ThR AN T £ R KA

pa =

LIIERIRBEET T OpenShift Container Platform R A/NAENEEES ., X2A N, #
BTEE ¥ 2 T 1E OpenShift Container Platform Z#MiN R A, FEFUMEZERTIEET B
HIFTE 4R R,

OpenShift Container Platform XFHIMERH R KE, MABLENEBHRAE, FHIEFAE OpenShift
Container Platform iR4s. control plane TE i E ML IGEHAHSE W, R TRHAFRKRRNE
EEMY RANTIHE, FIReT/ERNYT REIFFE4E LNRKRE, REBIFELENEMEEL BRI
HEmAE, HRLY BIERE, WMALUBBNEHERSR.

RARE 4.x AR KE

TR 2,000 1

pod $i& [2] 150,000

BT RE pod HE 2,500 [314]

BINAKK pod M E Z=ENINIER

% 2o g (5] 10,000

5% (build) %K 10,000 (Bkik pod RAM 512 Mi) - Source-to-Image
(S21) F3E R

BB pod & [0 25,000
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B 2 & RIECTRREREB9EAEE

RARE 4.x AR KE

B Ingress Controller WEEHFNFIHEE BN EEH2EE 2,000 ™
secret & 80,000

BB = 90,000

R tE ) 10,000

B oA ZE AR 5,000
BRSHBEIRE 5,000

BB MR E L E C 2,000

TR B 12,000

BE X HRE L (CRD) M E 1,024 [8]

1. BEEE Pod LUTE 2000 N7 & T X OpenShift Container Platform B9 control plane 2H 4433
fTEANE, TEBERCUMENINESBERENBEN LA ESHMAEMR TR,

2. IXEH pod MEBR test pod BU¥E, SLFrEY pod HERUA TN ARFHAE. CPUMEFMHE
*Q

3. EEA I PIRSHRHERE SN : 34 control plane. 2 NERZEITT A 26 4 worker 7 5,
INRIBFEE 2,500 NS pod, NFEE hostPrefix 7y 20, ©HENT RoE—N 1S KHIM
%, LUBEENTTRESE 2000 4P pod, FHIF maxPods iXE&E 2500 BIE E X kubelet B2 &, N
BZER, WHBHE OCP 413 £&AT RIZ1T 2500 4 pod »

4. f#/H OVNKubernetes R4 1EHRIEEENIXBIZR K pod 71 2,500, OpenShiftSDN R4S 1EHHIE
AN RN &R KX pod & 500 4 pod.

5. HAKREFRKIER, NRHEZEEIE KT KFHBITZEFEH, etcd IHRERATRIRM, I
BURERAEY eted 7 (DIREIERF) M eted i,

6. ROHAE —LEEHEADITERAERBEFPIFRAEN R, FAR—ERTERBL, £H
— R ZEFAHRAREBAERMMN R EXEEIZITRALS, FEENAEREZEEHLL
HREE, REBCRIERBH CPU. REME RN RNMARFHNEX,

7. BPIRFSIHOMEN RS FIRTE iptables REAN N RE., AERSHEHRBE SRR R
IR, XRRAEBEN R LZGENEIE RN,

8. 184 29 MRS FBMEREDI : 3 1 control plane, 2 NEAZRITTT s 24 1 worker 7 /=,
5858 500 PNipZR(E], OpenShift Container Platform BUBRHIZE 1,024 NE B E X FHRE X

(CRD), He@¥#EH OpenShift Container Platform Z4&8 f. 5 OpenShift Container
Platform SR F A3 T CRD B9/~ M, HNRAIEES 1,024 CRD, ] oc tpwiF KA RER TR,

2.1.1. R~HIEE
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g0, 500 4> worker 77 s (m5.2x1) %%

OVN-Kubernetes M4 REAFILL T TEAEHXTR -

UTRREMSMEBHTENET BARN (IEEBISIS AR , ERNERERMATEE, m

PREAA(ESL, 200 epZEfH|

BN R 60 1 pod ; 30 MRS 2RF 30 NE ik pod (&1 30k)

57 #&5%/ns (11.4k EiT)

15 services/ns #%AR 55 88 pod X (3 3k)

15 routes/ns #LARTAYAR 55 3% (3 3k)

20 secrets/ns (3£ 4k)

10 config maps/ns (£ 2k)

6 NMLRBE/ns, B3E deny-all. allow-from ingress #1 in-namespace #/|

57 builds/ns

HBHMESMES, FRAENHERR LIE3H.
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o F

BT RE pod ME
N pod MBGFHE
FERABIRMNZER (40 liveness/readiness. exec/http)
P48 SRR EIE
TE NG ZE R HE
BB R TRE
151 B i B2 3R
AR5/ B ERFN K B EL
BREEX
DREE
secret W&
FCERNEE
AP| JAFASREREERE "churn”, XREHEBEPIRED(EHHE,

o Prometheus Zif&E# 5 2H&E O pod B E

3k : sum(irate(apiserver_request_count{resource="pods",verb="POST"}[5m]))

o 1 5 NEPRIATEIA Prometheus BMEIRRTA APl &
3K : sum(irate(apiserver_request_count{}[5m]))

CPU HISEEF T R PTIRHAE

i, FHZEF, FH OpenShift Container Platform 4.16,


https://access.redhat.com/support/

B 2 = RIEXT KRB INIEBGIAEE
o SR RHIRHE

2.2. i E B R A {ER OPENSHIFT CONTAINER PLATFORM I EFAC &

2.2.1.AWS =¥ &

RAM(GiB) HERL KN
(GiB)/10
S
control r5.4xlarge 16 128 gp3 220 3 us-west-2
plane/etc
dmM
Infra [4] mb5.12xlarg 48 192 gp3 100 3 us-west-2
e
Workload mb5.4xlarg 16 64 agp3 500 [4] 1 us-west-2
[3] e
Compute mb5.2xlarg 8 32 gp3 100 3/25/250 us-west-2
e /500 B

1. HEEEMEES 3000 IOPS #1125 MiB B## gp3 &L F control plane/etcd T2, EH
etcd WIEIRBIRE, gp3 BREARKL A,

2. Infra 77 AT FEE Monitoring. Ingress # Registry 2H44, LURREI1E B KR KMEZ
15-0

3. TEAET RETRATETHENAT B ITIENHE K.
4. FHBEBRKNME, UEERVWNEEEMEE TN BN MEN K EEIE.
5 fEEAAY B TR, BT BHNXEREERE T mEHhiiTH,

2.2.2.1BM Power £ &

RAM(GiB) HERL KN

(GiB)/10S

control 16 32 iol B1NGIB120/ 3
plane/etcd ['] 10 IOPS

Infra [2] 16 64 gp2 120 2
Workload [3] 16 256 gp2 12041 1

Compute 16 64 gp2 120 2 5100 [5]
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1. #7120/ 10 IOPS M iol #&# AT control plane/eted T s, FEHN etcd IEFE KR, HERIER,

2. Infra 77 AT EE Monitoring. Ingress # Registry 2044, LURRE1HRBRBERAT KMEZ
?i-o

3. TEAET RETRTETHENAT B ITIENHEKE.
4. FHBEBRKNME, UEERVWNEEEMEE TN BN MEN K EEIE.
5 EERPT BT SR,

2.2.3.IBMZ¥ELS

vCPU [4] RAM(GiB)[5] R KR HEEL K/

(GiB)/10S

Control 8 32 ds8k 300/ LCU1 3
plane/etcd [+2]

Compute [13] 8 32 ds8k 150/ LCU 2 47| (BN
TRTER
100/250/500
pod)

1 T RERMNZ S IT (LCU) 224, LUEE control plane/etcd 77 sBOREEL I/O %,
Heted IEE KR, BXEREBRK, eted /O BRAN FHEMITETE,

2. IMNTET ABRT2TENEAR 100/250/500 pod BIZAERINIR, E%, FERIKNE pod
W4E pod BERTLUSER, FETR, FEHAMSKEIN CPU BRE Min/IRS 28 TN ER I ERAEE
ATHEREN., B mMRSES pod 2EHESEH, BN 2HBERMIETTRL,

3 REHRMNITEAET R, TEABERMNTE 82 FBMAR S T/ 3,

4. FERMYIBIIEZRER 6 MNHT Linux (IFL)BIERRIZHE,

5. FRENEYIERTE N 512 GiB,

2.3, fNMEI AR RS M B SR AR PR I X IR BOEA 1R

BF

17 =it BT FIM IR BOR R RINTE pod MBS F2HXT Kubernetes 1 ETZFHITHRIF
WE, T ARRILASRER AT 2. $E ekt SR R 1 S 4L

HUREIRERA—HERT B, BRESREERHIZITH, BIIEEMTR,

A PEHIBFETAEMNNASE KE. BEEMAE, XERFIREEECH
HEMINMEMARRE.

FEARNEREMER, IFREBDNTRRZITED D pod :

I required pods per cluster / pods per node = total number of nodes needed
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B 2 & RIECTRREREB9EAEE

BT RBBMINERZ pod B 250, MAFEDT RHIZITH pod WEAKEIATYNRARFASE. HE
B I ETARFE L. A2 B KA IR EME "IN BRI RN AR FRIRE. CPU MIFEMEER,

PSR

ORI NI ERFRMRRFIESR 2200 1 pod, NFEEDVPEEN TR, BB TR&ESHE 500 1
pod :

I 2200/500=4.4

INRFF T R EIBIE 20, A2 pod M FIERFML NEN T mE 110 4 pod :
I 2200/20 =110

He .

I required pods per cluster / total number of nodes = expected pods per node

OpenShift Container Platform 7 JLAN %40 pod, 1 SDN, DNS. Operator %, X% pod BUATEED
worker TP R EiZ1T, Et, UEAXMLERITERBAMAR,

2.4. g0{AI R fiE L A AR e B KA X 1B RO EAR
£ 80 AR ERA -

pod K& pod # £

Apache 100 500 MB 0.5 1GB
node.js 200 1GB 1 1GB
postgresq|l 100 1GB 2 10 GB
JBoss EAP 100 1GB 1 1GB

HERTRYZESK: 550 4 CPU W%, 450GB RAM #114TB #Zfif.

RIFENREER, TTREOEFRNATLUBIBKRERE, AR EBERERTRIESE, EXMERE
YA, EALLUEFZITENHNNENT R, SBRERVHRKT moRRHEEBEN IR, EMHR
ERINEE-LERR, MREHRFEURENEMBIMRA,

TRER BE CPU RAM (GB)
TR OEEET) 100 4 16
TR (EEE2) 50 8 32
TR (&R 3) 25 16 64
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BLENARFRESTIESERNING, BENTER, KE¥ Java MARFUKERE TN ARRRF
BARFERLESRYE. ElNAETERTREMNARRF. ELENGIFH, IMERAKHI
30% EDENIER, X2—DE LA,

M FATERF pod RTLMEFAIME A £ DNS 15 AIfRSS. MRFERAIMELE, & pod EW R EZTH, XF&E
NEERARSS, N kubelet AR EEREIE AN, SLEERAAN DNS AR5 23 A1 Kubernetes API 1R T #TARSS, FF
NEBNRSOIE—H DNS 1L, MREBANEEHFHSAT DNS, NFTHE pod &L BEhRIEH DNS &7 E
MRS . WMREITFET 5000 RS, ®TLUER DNS #1TARS A I, HFERIMEL EH1TIRSS A TN,
SEIIFREL T & ZE A A 5000 RS EARTFHIKE, N pod MIEBEIF KM, BfRXANH, 1HZEH
ERZB HIRAR 25 FIAS ST AR O AR 55 B 4% -

apiVersion: template.openshift.io/v1
kind: Template
metadata:
name: deployment-config-template
creationTimestamp:
annotations:
description: This template will create a deploymentConfig with 1 replica, 4 env vars and a service.
tags: "
objects:
- apiVersion: apps.openshift.io/v1
kind: DeploymentConfig
metadata:
name: deploymentconfig${IDENTIFIER}
spec:
template:
metadata:
labels:
name: replicationcontroller${IDENTIFIER}
spec:
enableServiceLinks: false
containers:
- name: pause${IDENTIFIER}
image: "${IMAGE}"
ports:
- containerPort: 8080
protocol: TCP
env:
- name: ENVVAR1_${IDENTIFIER}
value: "${ENV_VALUE}"
- name: ENVVAR2_${IDENTIFIER}
value: "${ENV_VALUE}"
- name: ENVVAR3_${IDENTIFIER}
value: "${ENV_VALUE}"
- name: ENVVAR4_${IDENTIFIER}
value: "${ENV_VALUE}"
resources: {}
imagePullPolicy: IfNotPresent
capabilities: {}
securityContext:
capabilities: {}
privileged: false
restartPolicy: Always
serviceAccount: "
replicas: 1
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selector:
name: replicationcontroller${IDENTIFIER}
triggers:
- type: ConfigChange
strategy:
type: Rolling
- apiVersion: v1
kind: Service
metadata:
name: service${IDENTIFIER}
spec:
selector:
name: replicationcontroller${IDENTIFIER}
ports:
- name: serviceport${IDENTIFIER}
protocol: TCP
port: 80
targetPort: 8080

clusterlP: "
type: ClusterlP
sessionAffinity: None
status:
loadBalancer: {}
parameters:
- name: IDENTIFIER
description: Number to append to the name of resources
value: "1’
required: true
- name: IMAGE
description: Image to use for deploymentConfig
value: gcr.io/google-containers/pause-amd64:3.0
required: false
- name: ENV_VALUE
description: Value to use for environment variables
generate: expression
from: "[A-Za-z0-9]{255}"
required: false
labels:
template: deployment-config-template

B 2 & RIECTRREREB9EAEE

A B ZE A FIZTHN ARF pod MEEUR FIRSBEURIMELZERTIRS A METHIRS B KE,
R4 LR ARG_MAX E AR ASHKE, BIAKEN 2097152 F 77 (2 MiB), Kubelet FFIMELS
EXANERGAZEFPZTHED podh, S :

<SERVICE_NAME>_SERVICE_HOST=<IP>
<SERVICE_NAME>_SERVICE_PORT=<PORT>
<SERVICE_NAME>_PORT=tcp:/<IP>:<PORT>
<SERVICE_NAME>_PORT_<PORT>_TCP=tcp://<IP>:<PORT>
<SERVICE_NAME>_PORT_<PORT>_TCP_PROTO-=tcp
<SERVICE_NAME>_PORT_<PORT>_TCP_PORT=<PORT>

<SERVICE_NAME>_PORT_<PORT>_TCP_ADDR=<ADDR>
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MRS KEBITARTFE, BRESEBHTPHNEFEREZRZN, MAZEE BB pod HHFHEEKMW, Fla, 7£
— A 5000 ARSI R B EI, BRSBIMBIREN 33 NFRF, ©RLLEEM B ZEE 21T 5000
Pod,
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% 32 IBMZ 1 I1BM LINUXONE I BRI E M 508

AEM A IBM Z° #1 IBM® LinuxONE _EBJ OpenShift Container Platform 1Rt #EF I EHL L.

%%g% -
. s390x RIWERS A EEZM—M, Ht, HWORH—LERIUFTETERTFHMBIEA,

BRIEF AV, BNXLELEERT IBM Z° #1 IBM® LinuxONE B z/VM #1 Red Hat
Enterprise Linux (RHEL) KVM &4&,

-

3.1.BE CPUTEFEH

ESEEMER IBM Ze TMES, EAAFAAM K BRI IS B KN, Bt REEMINEE — 288
TR IEMEE, MMYEZHROBEAELNN, MARTEESERRIGEIrATHE, XEEKHTE
FHTEME, FEREERTAREIMNEN"EEEN",

RIBEZE, T CPU T EMA FHEEE XL HELE :

e 7E LPAR 2| (PR/SM hypervisor), ERIGFTE R AYIEAK (IFL) 2B4 81 LPAR, fil,
LEMANE IFL o AR, BARRIZE L= LPAR, BMEFAEEMNZHE IFL,

o MEHTHELPAR HEMINE.

o FHHIREN CPU X MEREEM M ERMNT, AEFLZHILESRTE L LPAR BEZMEM IR
%%O

o NRETHNBERESNEANNENLEGHE, MAREKEES.

o MN—IHIEET, FHEEIFNE, MELE, FH8INvCPUKE,

o HIIMAEIFNEMESETARIERALE, MRIFNHE CPUBKEN, MLERREIE

EARXMREERTINIER TMEASMLEER, XFe /O BRETFIE, MERERENIE
fERLLE, HeBREF—RBIERE.

Hith BT
e Z/VM @RMRER AR AR
o 7Z/VM I EFEREESEII

e | PARCPU &

32. ZABERAET

Transparent Huge Pages (THP) 1K BahitiT/E. EEMERENNASB2 A HE. HF THP B3hE
EBET, REHFRBANAERENITHEASTITRELCE, THP ARt SHMETRE, RS NAR
FEHBETOEED, Hit, FEEZER THP,

3.3. {#FH RECEIVE FLOW STEERING (RFS) iEEM4&MaE

Wit —H D MLEEEIR, Receive Flow Steering (RFS) #—#%# B T Receive Packet Steering
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(RPS), RFSfEHAR EETF RPS, @I CPU L&FMAAXRRRESHIFESLENNE, RFS BITHET
HBRAFENCPU, UEEFRHPEETREML CPURLE, BINTHIIKENEE, Rit, RED
CPU & ITMBNE, MMRAFBERDVHEIRERZF. XAMTHEHRESLEZITH AL

3.3.1. £ Machine Config Operator (MCO) i#;& RFS

Pk S
1. LT MCO RAIECEE S HIZl YAML X4, 5130, enable-rfs.yaml :

apiVersion: machineconfiguration.openshift.io/v1
kind: MachineConfig
metadata:
labels:
machineconfiguration.openshift.io/role: worker
name: 50-enable-rfs
spec:
config:
ignition:
version: 2.2.0
storage:
files:
- contents:
source: data:text/plain;charset=US-
ASCII,%23%20turn%200n%20Receive%20Flow%20Steering%20%28RFS%29%20for%20all
%20network%20interfaces%0ASUBSY STEM%3D%3D%22net%22%2C%20ACTION%3D%
3D%22add%22%2C%20RUN%7Bprogram%7D%2B%3D%22/bin/bash%20-
C%20%27for%20x%20in%20/sys/%24DEVPATH/queues/rx-
%2A%3B%20d0%20ech0%208192%20%3E%20%24x/rps_flow_cnt%3B%20%20done%27
%22%0A
filesystem: root
mode: 0644
path: /etc/udev/rules.d/70-persistent-net.rules
- contents:
source: data:text/plain;charset=US-
ASCII,%23%20define%20s0ck%20flow%20enbtried%20for%20%20Receive%20Flow%20Ste
ering%20%28RFS%29%0Anet.core.rps_sock_flow_entries%3D8192%0A
filesystem: root
mode: 0644
path: /etc/sysctl.d/95-enable-rps.conf

2. GIEMCORES :
I $ oc create -f enable-rfs.yaml

3. BIEREHE T %75 50-enable-rfs #95H :
I $ oc get mc

4. BEUHBUE, HRA -

I $ oc delete mc 50-enable-rfs
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Hith BT
e |BMZ°® tRJ OpenShift Container Platform : {# 3 RFS JiZR{RAIMLL L HE
e FZi& Receive Flow Steering (RFS)

® 7E Linux MR B

3.4. IEFEEHR AR E
2% HEF% 2 OpenShift Container Platform £ F Kubernetes ™ MR EEMHEZ —, T IBM Z° %
&, MAEERRTFEAFENELNEERERF, BRTEANITEMRSNNE, SEXRBSEERER
BIFRERXHITER.
RIBEHNEZE, EEUTRETE
o EEHXMLEFMFIALT, LU LEHREREN, 1£3 OSA-Express. RoCE Express,
HiperSockets, z/VM VSwitch, Linux B (KVM) BOfEES,  LURAEWRANEITN IR B0 B H k& K
54k,

o IR ERARF A AN NIC kA, Blil, OSAExpress 7S 10 GbE S5#HEESS TEMEIEIH OSA
Express 6S 10 GbE #8tb 5 EESUH, REMEEZ 10 GbE Ehcs.

o BN EMIRAERI T BN BIELRZ,

o MEHFHRAERHNANMNLBEFINEEEAR. MRINNVARFEXEE, HEEERE
PR ORE M 11 B T 25

® OpenShift Container Platform SDN 8| A T #2044t BERRIZ AN, #BIRXT pod KEXMEFI
B 1TER, UEEXREENRSZTHRTAMBEMLE,

o SEATMEREFNTHAE & [F]HIAN .

Heth TR
e |BM Z°® ERJ OpenShift Container Platform - MERERLS, /NF5F [ FIEL
e |BM Z° %% _E#J OpenShift Container Platform 1&g

o ERAT RRECMEMNIFRET = L8 pod &

3.5. 1% Z/VM L{FHE HYPERPAV S k7L M RE

DASD &1 ECKD & &5B % 1E IBM Z° TR s FI ORI AL KB, 7E 2/VM FR8S f g8 OpenShift Container
Platform % EH, DASD M BHEHTXHFT AlAMEM, ERILULZE HyperPAV J& &, LUEHR
S 2/VM % WL DASD MUEHR M E S B B A AE LT 1/0 MEAE.

§3 HyperPAV B F A 514 & el sk LZMOMAE(L S, (BR, WUMEEFLEMN CPURAZAE—
A,

3.5.1. ¥ F Machine Config Operator (MCO) 1E{#F z/VM full-pack minidisks 8977 s
EUE HyperPAV 514
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X FEA full-pack minidisk B9EF z/VM BJ OpenShift Container Platform % i&, e LLBEERE T m

FREGE HyperPAV 7143k F F MCO EEB SR, B control plane #1ITE ™ s 10 YAML Bt
%Q

Pt

1. fHLLF MCO RAIECESEZ K2 control plane 17 m B9 YAML X4/, 140, 05-master-
kernelarg-hpav.yamil:

$ cat 05-master-kernelarg-hpav.yaml
apiVersion: machineconfiguration.openshift.io/v1
kind: MachineConfig
metadata:
labels:
machineconfiguration.openshift.io/role: master
name: 05-master-kernelarg-hpav
spec:
config:
ignition:
version: 3.1.0
kernelArguments:
- rd.dasd=800-805

2. FLUTF MCO RAIEREBEESHIEIITET =M YAML 324/, {50, 05-worker-kernelarg-
hpav.yaml:

$ cat 05-worker-kernelarg-hpav.yami
apiVersion: machineconfiguration.openshift.io/v1
kind: MachineConfig
metadata:
labels:
machineconfiguration.openshift.io/role: worker
name: 05-worker-kernelarg-hpav
spec:
config:
ignition:
version: 3.1.0
kernelArguments:
- rd.dasd=800-805

-
M E rd.dasd SHLLER %% ID,

3. i MCO EeE% :

I $ oc create -f 05-master-kernelarg-hpav.yami

I $ oc create -f 05-worker-kernelarg-hpav.yaml
4. BECHBUE, HRIA

I $ oc delete -f 05-master-kernelarg-hpav.yaml
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I $ oc delete -f 05-worker-kernelarg-hpav.yami

Heth BT
e}y ECKD DASD & HyperPAV

e 7fz/VM £ Linux guest £ & HyperPAV 5l &1% &

3.6.IBM Z =41 RHEL KVM £1Y

At KVM EFIIRSS 2RIMER KIRE EBURFEHIRS SN TR EHM T B ITR, 18— NI E A e
HERET RSN F—FMIME = E M Ei, NEFEXERIISEEETERE—Ukil, BEEEHITE
Fhistda,

THEMERDT4E T 7E IBM Z° F1 IBM® LinuxONE IMEHIF OpenShift Container Platform 5 RHEL KVM
AR B — LR E K,

3.6.1. X EERIL A A 1/0 478

BEEMIRREER /0 242, BRI EURSHMENENIIERE—IHE N /0 L2, UER
Hep—11/0 478,

LUFRBIIEE T <iothreads>3</iothreads> EEEBE =1 I/0 452, HWAELTHFIZLIZ D1, 270
3, iothread="2" S¥IEEEEFA ID H 2 1 |/0 LRI X SN IRRFE TR,

I/O LB R
<domain>
<iothreads>3</iothreads>ﬂ
<devices>

<disk type="block" device="disk">E)
<driver ... iothread="2"/>
</disk>
<}Aevices>
</.d.;)main>
w/o LTEME,
g B A ISR TR,
SRR A LIRS AL AR 1/0 B/EMERE, BHhalFERAREM CPU FHR, BelNZ MAEEB NERR
— %52, AR ENREMRSEUA TR TR IEAE,

MDE 1)/O RIZFFIE. BE, NFAEMASSFEREN /O XEMEY T, TERERITEN CPURE
&R, hAEREZE NERE,

I&ET LUEF virsh iothreadadd S5 E B ELIZ ID 89 1/0 LR INE EEZTHEMIRS 25,
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https://www.ibm.com/docs/en/linux-on-systems?topic=io-using-hyperpav-eckd-dasd
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3.6.2. BB EL SCSI & &

NEFEBT SCSI FrEZEOMREH BCERE SCSI ¥ &, Az FEENEMNRILE, MIEE
L SCSI ks, TWENLEBTRRM 20

BE, EURFEUTHET SCSI#vEO :
o Ml E SCSI M nfT I B125H LUN,
o FEENMXHRAHEHARENL DVD WENE+HEI DVD ISO X4,

3.6.3. WHARBENEE
SR BB B P AR 2 ENHUTETR.

TRIRTG L% B driver TTRELE cache="none" [ io="native" &%,

<disk type="block" device="disk">
<driver name="gemu" type="raw" cache="none" io="native" iothread="1"/>

</disk>

3.6.4. HEfpAESEK (Balloon) %4

PRIEMFENERERD, BUEFREELREFESHKEE, FHBR libvit FR2AEOIE. 1 memballoon
SR ETRNFUEEEENEEE XML X HH,

o MEBKECERIIRK :

I <memballoon model="none"/>

3.6.5. HEENHERRFH CPUEIBEX

BF

PRIFIEIEE TREMBXEURN, BEAERRAERFRE, A TRENNKHAERXHN
FNED, NENE RGN AER,

kernel.sched_migration_cost_ns S8 E UF B ALBINT (A [FIfR. EFS5mE—RIITE, CPU%#F
B HEBEERAS, BRAERIH L, BILXNERESBES IR HD. BILMEH 500000

NSo

INREFE TR CPU IR A& TR AR, & Z MR N ElfR, MNRESIEEIMEhIE
CPU 17 mz [Al# 4T84, 15218 INE,

T AFEFRIZE N 60000 ns, iHMIAU TGRS
I # sysctl kernel.sched_migration_cost_ns=60000

EHEXKABEB N 60000 ns, 7£ /etc/sysctl.conf FRINATERE -

I kernel.sched_migration_cost_ns=60000
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3.6.6. 22 cpuset cgroup 1%l 25

AE
B GER T#E R cgroups iRA 189 KVM E#l. EEEHN LEER CPU IEIR, 1H2H
cgroup 1225,

it

1. ALY 2T FF /ete/libvirt/gemu.conf,
2. ¥ % cgroup_controllers 1T,
3. ERIEITHMEIRFMREI SRS RS (#).
4. kR cpuset 2B, WMTFAIR :

I cgroup_controllers = [ "cpu", "devices", "memory", "blkio", "cpuacct” ]
5. EFFREEN, BYHESS libvirtd ST -

a. 1ZILFEEUAL,

b. iIZfTLA T 4!

I # systemctl restart libvirtd

c. EHFEEM.,
WX BEEENEHRBIFERE.

3.6.7. HZERNBIET CPU VHZEE 18 A HA
LEM CPU MRS, KVM KERIHEN CPU MMEERM, REBIERENR, &aLUgENR 8] AfE,
1E 5] B HA A £ /sys/module/kvm/parameters/halt_poll_ns B sysfs fift{T501h), FEFREN AR, HiH7
A B CPU BMABRIE R, (B TREAEZ. RIBILEMAE, BLRIFERHNLIANETEERER,
BF A A PR AN RD N B LR B, ERIAE N 50000 ns,

o EHNME CPU SEFEHITILE, ERMA—NNIESEA O RERI

I # echo 0 > /sys/module/kvm/parameters/halt_poll_ns

o EEMERUATHAL (Fln, MFHREFSHITHENE) , BFRA—DKEIE :

I # echo 80000 > /sys/module/kvm/parameters/halt_poll_ns

Hh iR
e Linuxon IBM Z® M8E1E T KVM

e 7£IBMZe Hh{EFEE.
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5 4 Z {#FH NODE TUNING OPERATOR

T % Node Tuning Operator, LARINfEIEAE &S SHEE tuned SF AR LIB IR T RIIBIMERELAL,

4.1. X F NODE TUNING OPERATOR

Node Tuning Operator B LAEE B &@ T JmdE TuneD SPHF 2SR E IR T I MM RE (AL, FHEFA
Performance Profile #HI83RSEIERHRE, KEBE RN AREFBEE —ERENRZA MR,
Node Tuning Operator WA R T — M —M. TR—% 8 sysctl EEEO, HAILURBEEFAH
FEREMARMBE LR E,

Operator ¥} OpenShift Container Platform &2s{t TuneD SFHH#R2/E - —4> Kubernetes SFi ¥ 25
HHTEE, BRIET BE L HREILEB UK AR RR N R RERE TS THAMER RN
TuneD P2, MBRNFIFTRSESHENME T RLZ1T, BN TREZT—

FEREMAZEEREANEMGR, SHBTERMLELIEESREK LRI TuneD SFIRH, B
& TuneD P HERE AT A FAEY 1T R B EIR,

Node Tuning Operator {# fl Performance Profile %25 & SC L B shikREML 1L, MMSCZEL OpenShift
Container Platform [ 2 F KR RE,

ERTEARE T MR BELE LT 845 8i%E, fia :
o HAKEIE kernel-rt,
o NASKIEEE CPU,
o NizfT TYEMEHLESE CPU,
-
B#l, cgroupv2 AX#FER CPU fM#EME, Hik, MREFAET cgroupv2, NETEETL
EMMREERBEEFREFIENIT N, NREFEA executeace BTLBE, NAENEHA

- cgroup v2,

ERRA 4.1 RE=mhRAH, OpenShift Container Platform fif&& R & & T Node Tuning Operator,

—

p= Y=
ERHEAIRAH) OpenShift Container Platform A1, Performance Addon Operator F33SCEH

BEEREILIE, LUMEDH OpenShift B FATEFLIMEIERHRE. 1E OpenShift Container
Platform 411 R EHBIRAH, XPIIEER Node Tuning Operator B9—EF 43,

4.2.7/5/7) NODE TUNING OPERATOR =131 4&

{5 A L RAR 17 17] Node Tuning Operator BORBIFIAE,

it =

o Z{TLL T4 LA Node Tuning Operator <l #14% :

oc get tuned.tuned.openshift.io/default -o yaml -n openshift-cluster-node-tuning-operator
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#RIN CR B7E 7 OpenShift Container Platform & IREIER T A MRELE, ©RERESRIZE
Operator Management k&, Operator §E =X #IA CR EMEMBE X E®R, B TEE LR
b, HRIBECH Tuned CR, #EIEM CRESBIM CRAEFH, HET T A pod FRiHFIESE STHL
ST N A B E LA EE,

Digk

==
[=]

BARERELERT, X pod WA FALUMEN BEIRAFAFEHEN—MEEAR,
EFHRNAMERXMAE, FHHREAREKEF, BA Tuned CR FFTE pod Fi
R, MRAETHE pod FMALENEE X RES, NHZEERN SR, £
LUE#I Node Tuning Operator iR AREF A pod FriHIhEE,

4.3 EERHPREMNEES
ST RAERR R EORIREE,

apiVersion: tuned.openshift.io/v1
kind: Tuned
metadata:
name: default
namespace: openshift-cluster-node-tuning-operator
spec:
profile:
- data: |
[main]
summary=0Optimize systems running OpenShift (provider specific parent profile)
include=-provider-${f:exec:cat:/var/lib/ocp-tuned/provider},openshift
name: openshift
recommend:
- profile: openshift-control-plane
priority: 30
match:
- label: node-role.kubernetes.io/master
- label: node-role.kubernetes.io/infra
- profile: openshift-node
priority: 40

M OpenShift Container Platform 4.9 748, i OpenShift TuneD EZE S AR TuneD Y4B —iLiR
fit, TATLUE oc exec (P R AEXLEEENNE :

$ oc exec $tuned_pod -n openshift-cluster-node-tuning-operator -- find /usr/lib/tuned/openshift{,-
control-plane,-node} -name tuned.conf -exec grep -H * {} \;

4.4 %S NAT TUNED BcE&E
BSUEN BB RIEEEET mB TuneD ECE &,

I $ oc get profile.tuned.openshift.io -n openshift-cluster-node-tuning-operator
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i Bl
NAME TUNED APPLIED DEGRADED AGE
master-0 openshift-control-plane True  False  6h33m
master-1 openshift-control-plane True  False  6h33m
master-2 openshift-control-plane True  False  6h33m
worker-a openshift-node True False 6h28m
worker-b openshift-node True False 6h28m

o NAME : B2 E%E (Profile) XRME, BN RE— Profile X%, HELFHEELE,
e TUNED : ZER M TuneD ELEBEEME TR,

e APPLIED : #0% TuneD sH#HENA TAAEMNEESE, NN True,
(True/False/Unknown)

e DEGRADED : #NR7EN A TuneD ERBERIRE T EMEIENIN
True (True/False/Unknown) .

e AGE : /& Profile & R 5%% 3 MR} A],

ClusterOperator/node-tuning X RiLT B &8 % Operator RETTRREBEBRIKINERER. H
0, ClusterOperator /node-tuning RZAH B & Operator FRALE.

EREY ClusterOperator/node-tuning I REPRESER, HZTUTHS :
I $ oc get co/node-tuning -n openshift-cluster-node-tuning-operator

it Bl

NAME VERSION AVAILABLE PROGRESSING DEGRADED SINCE MESSAGE
node-tuning 4.16.1  True False True 60m  1/5 Profiles with bootcmdline conflict

N ClusterOperator/node-tuning skEd &5 RAVIK S ZE DEGRADED, Nl Operator SUREX KRB &
I:PA%E{ %\%E’J{n )

4.5. BE LM

Operator B E XL IR (CR) @2 N EEE D, F£—E80 2 profile:, X2 TuneD BEESR R HAFRHIF
x, HED 2 recommend:, FARE EREELEFLDHE,

ZANBEE ST LT, Fh Operator S8R [E AL CR, Operator R MEIREEERH CR
FMFRTIB CR, FABIIAMBEE L HREMMICIXERREFHF, RN EHREERIL TuneD SFHHERIE LT
%O
EHRE
BT EE BRI Tuned CR R X & Operator Management R, BRINER T, Operator #46F Managed
IRZ, BHIAMY Tuned CR #3% & spec.managementState %, Operator Management JAZSE0A SR E 10
T

® Managed: Operator RTEESE FIR B # BT EIREN R

e Unmanaged: Operator f§ ZB&BC & F1RHE R
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® Removed: Operator Bk Operator & &R IEXT R THR
BciE £ BUE
profile: B35 T TuneD EEEE R H A,

profile:
- name: tuned_profile_1
data: |
# TuneD profile specification
[main]
summary=Description of tuned_profile_1 profile

[sysctl]
net.ipv4.ip_forward=1
# ... other sysctl's or other TuneD daemon plugins supported by the containerized TuneD

#...

- name: tuned_profile_n
data: |
# TuneD profile specification
[main]
summary=Description of tuned_profile_n profile

# tuned_profile_n profile settings

BUNERESR

profile: 452 #@1J CR #) recommend: £33k E Y. recommend: $i4 BIRBLFEIEHRERES
#9571 B 712K,

recommend:
<recommend-item-1>
#..
<recommend-item-n>

BUSRFARBIIRILIN -

- machineConfigLabels: ﬂ
<mclLabels> 9

match: 6
<match> ﬂ
priority: <priority> 6
profile: <tuned_profile_name> G
operand:
debug: <bool> 6
tunedConfig:

reapply_sysctl: <bool> Q

® i

Q MachineConfig 7% %/ (HF 88, HNITTEME—,
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INRAER, NEBXEBELE, MRIFXETLENESNEESE, HNXKET
machineConfigLabels,

o

LR,

REEHF LR, BERFRTNESES (0 B&RELEN .
ECE TR N AR TuneD E2ES. 5120 tuned_profile_1.

AR ENT RELE,

) TuneD SR RZIT R A1, true HITH, false HX[l. BRIME false,

4 TuneD SHP#ER2$T FF =< 1] reapply_sysctl ThAE, % true KRF/E, false (KFRXM,

909009

<match> 2 — B TE LI RERH, TR :

- label: <label name>
value: <label_value>
type: <label_type> 6

<match>

TR pod PR B,

AIERY T Rk pod IT&{H, WIRERE, <label_names> & LATHL,

a|

S
BT REE (node 5 pod) . WMREEL, &FF node.
S

A 1%H <matchs 713K,

0009

INRAABE <match>, NIFFEREMN <match> M IUTEE N true, BNRBRE false, FEFKR
AsEIWEF NN <match> E3DMEESE, Eit, #®&RE (FH <match> 4) SLLEHE AND 2EEiz
. Rz, WNRITE <matchs FIRAEM[—I7, A <matchs FIRFE S true, FHtk, ZIRLZEH
OR iIZ&EFizE,

#N5RE X 7 machineConfigLabels, £ TF#|35E & mAIEE X% ER recommend: FIRITT

F. <mcLabels> 1§ EHERECEIR . VL ERBN0E, UERES <tuned_profile_name> #  F
FHIXE, WAKEISSH, XBEFEHAS <mcLabels> FCEHIHN2SE B LS AT AN SEE I,
FEDE T HBINYBREEMAIFTE T m LR BEE S <tuned_profile_names>, E4I%EBA master
# worker AT &=, BJfER master A,

FIZ11 match #1 machineConfigLabels B2 OR #{ERFE#, match & LUE LR 5 1T,
e, MReHIFES true, NFEE MachineConfigLabels i,

BF

LEAETHRRERNTEN, BIUNEEERBEAREN T ROHIIR—HRRER
f, FEEINRNTESSBERAZR—VNSREBRNHDHES T RH TuneD #1F
NRGFBARSEARZE,

B - BETF T == pod hRZHIIEAS

I - match:
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- label: tuned.openshift.io/elasticsearch
match:
- label: node-role.kubernetes.io/master
- label: node-role.kubernetes.io/infra
type: pod
priority: 10
profile: openshift-control-plane-es
- match:
- label: node-role.kubernetes.io/master
- label: node-role.kubernetes.io/infra
priority: 20
profile: openshift-control-plane
- priority: 30
profile: openshift-node

RIBEEBESRLEN, LLLE CREFTASRE TuneD ST #H IR #: /) recommend.conf XX, LN zE
(10) BB Z openshift-control-plane-es, FHItSHEEE S, HAE T RLIZITHASRE TuneD
SRS TEERER—T R EREEZ1Ti%E tuned.openshift.io/elasticsearch 1758 pod, INR%A,
IZEA~ <matchs> BR31T4E N false, HIRFAEEFZINEM pod, /T ik <match> E5 ¥4 true, 17
=R EthEZE R node-role.kubernetes.io/master 5 node-role.kubernetes.io/infra,

ISR LEFRZEX LA N 10 WESBESE M S LS, NN A openshift-control-plane-es E2E%E, FHETE
EHEMEELR. RV R/pod IEHERER, NEEMLENE_SHEES (openshift-control-
plane), fN1RA2RL TuneD Pod EEHF 7% node-role.kubernetes.io/master = node-
role.kubernetes.io/infra #7217, NN FAEES.,

&/, ECES openshift-node HLENZIE (30). ©i%F <match> 4, FILAK TR, NRAET
REFEREMILEAESHEES, ERFEN—NERTME T RMEESRIXE openshift-node o
E%Q

PRIORITY 10 PRIORITY 20 PRIORITY 30
ettt ettt ettt :
1 1
I 1
oD e FALSE ' NODE ! FALSE
tuned.openshift.io/ | X !
e e e ! node-role.kubernetes.io/ k
1 master [
) j
| . .
1 ]
RUNNING ON ! OR !
. A : :
; i | NODE i
1 ]
: NODE | ! node-role.kubernetes.io/ !
I . 1 ] infra [
: node-role.kubernetes.io/ ! 1 [
master | | |
! T I I et
1 1
| OR i
I 1
1 1
1 1
I 1
: NODE !
: node-role.kubernetes.io/ !
1 infra 1
l |
I 1

TRUE TRUE ALWAYS TRUE
USE PROFILE USE PROFILE USE PROFILE
openshift-control-plane-es openshift-control-plane openshift-node
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B - ETFHlAECERITA

apiVersion: tuned.openshift.io/v1
kind: Tuned
metadata:
name: openshift-node-custom
namespace: openshift-cluster-node-tuning-operator
spec:
profile:
- data: |
[main]
summary=Custom OpenShift node profile with an additional kernel parameter
include=openshift-node
[bootloader]
cmdline_openshift_node_custom=+skew_tick=1
name: openshift-node-custom

recommend:
- machineConfigLabels:
machineconfiguration.openshift.io/role: "worker-custom”
priority: 20
profile: openshift-node-custom

HREWMADT EMEFHSISER, NERT RNV ESEERGICERN T REFESNE, R0 LR
Tuned CR, &GGIEBE UHZEEM,

BET=HAEN TuneD BBESE

FERALLIhEE, FREEIXTF OpenShift Container Platform 52 E =N AR A LA A EH O EE TuneD B
BE. XASEH, MIAHRINEANRT mrE S T o HEIN SR E &,

XA INEERFI A spec.providerlD 7T RXTRIE (X1 <cloud-providers://<cloud-provider-specific-
id>) , F7E NTO operand B2 EH <cloud-providers {E8I3X {4 /var/lib/ocp-tuned/provider, %A
&, TuneD &FERXNXHHIAERINE provider-<cloud-provider> BEE% (MR XNMREERFTE)

openshift EZE% (openshift-control-plane # openshift-node B2 B LA ME P AREKITE) MIEHEH
EEAXANIAE (B HRARUERBEME) . NTO = TuneD BRIFAE S MAHEFHNEHNEE
£, B2, EIUSE—BE LEESE provider-<cloud-providers, ©iHSERTARAAER FTrRAE =4
N RIS BT R

GCE =t maBcESE Al

apiVersion: tuned.openshift.io/v1
kind: Tuned
metadata:
name: provider-gce
namespace: openshift-cluster-node-tuning-operator
spec:
profile:
- data: |
[main]
summary=GCE Cloud provider-specific profile
# Your tuning for GCE Cloud provider goes here.
name: provider-gce
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HFEESEMIEK, provider-<cloud-providers Bt i& & H 5 E T B S
openshift EEE K H FREELEES.

4.6. BE UHERH
MERIA CR HhfEf TuneD BCESE

LT CR % A% tuned.openshift.io/ingress-node-label B OpenShift Container Platform 7 s v F
T R— R EE LU,

=Bl : {8/ openshift-control-plane TuneD A& &£ #H1T A E X HAELIE

apiVersion: tuned.openshift.io/v1
kind: Tuned
metadata:
name: ingress
namespace: openshift-cluster-node-tuning-operator
spec:
profile:
- data: |
[main]
summary=A custom OpenShift ingress profile
include=openshift-control-plane
[sysctl]
net.ipv4.ip_local_port_range="1024 65535"
net.ipv4.tcp_tw_reuse=1
name: openshift-ingress
recommend:
- match:
- label: tuned.openshift.io/ingress-node-label
priority: 10
profile: openshift-ingress

BF

NFRLZEBENRBENAR, BilHZENSEEBRIA Tuned CR FHIZEAIBIA TuneD
SPiF 2R B, EERTRAEREIL openshift-control-plane LB,

FAAE TuneD BB E

BT NTO BEEMFIHRRECHEMIIHEL, TuneD BIENRAEEE TuneD ST HZME—RAE, 5
HFPH R RMNE TuneD BEESR, 1HELALLT AR ERE(T TuneD pod :

$ oc exec $tuned_pod -n openshift-cluster-node-tuning-operator -- find /usr/lib/tuned/ -name
tuned.conf -printf '%h\n" | sed 's|*.*/||'

& LUE A B B SO A L SRV BC B SR & 7R,

=Bl : FARNE hpc-compute TuneD EdiEE

apiVersion: tuned.openshift.io/v1
kind: Tuned
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metadata:
name: openshift-node-hpc-compute
namespace: openshift-cluster-node-tuning-operator
spec:
profile:
- data: |
[main]
summary=Custom OpenShift node profile for HPC compute workloads
include=openshift-node,hpc-compute
name: openshift-node-hpc-compute

recommend:

- match:
- label: tuned.openshift.io/openshift-node-hpc-compute
priority: 20
profile: openshift-node-hpc-compute

PR T WER hpc-compute ECEE S, LEHTRAILASIEFRIA Tuned CR HiRH openshift-node
TuneD SPF#HRECELSR, LONTTET RERSET OpenShift B9,

= ENII sysctl

AT LAEF /run/sysctl.d/. /etc/sysctl.d/ #1/ etc/sysctl.conf EHEE XHEIZITH BREFHHRZSE,
OpenShift Container Platform RN ENEE S, T IXERZSE ; HIM net.ipv[4-

6].. fs.inotify., #1 vm.max_map_count, X217 ST kubelet 1 Operator B ZIRT N RIT IR E
RINEEHE,

BRAIE reapply_sysctl £ E N false, &N Operator FARBEIXLEILE, X METLE N false &
53 TuneD EN AR B E NRBEREARRN A ENEEBE X HFHIILE,

- BEENLT sysctl

apiVersion: tuned.openshift.io/v1
kind: Tuned
metadata:
name: openshift-no-reapply-sysctl
namespace: openshift-cluster-node-tuning-operator
spec:
profile:
- data: |
[main]
summary=Custom OpenShift profile
include=openshift-node
[sysctl]
vm.max_map_count=>524288
name: openshift-no-reapply-sysctl
recommend:
- match:
- label: tuned.openshift.io/openshift-no-reapply-syscil
priority: 15
profile: openshift-no-reapply-sysctl
operand:
tunedConfig:
reapply_syscil: false
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&5 4 % {¢1FH NODE TUNING OPERATOR

FEfER Tuned CR B profile: 39 1 7E XBIB E LECESERR, LU TuneD 4 ERZ I, (B [main] &8

DR -
°

audio
cpu

disk
eeepc_she
modules
mounts
net
scheduler
scsi_host
selinux
sysctl
sysfs

usb
video

vm

bootloader

Hp— R M T AR ZRHFMSMEMEThEE, BRIASH T TuneD &4 :

script

systemd

TuneD bootloader i R #F Red Hat Enterprise Linux CoreOS (RHCOS) worker 7

=

™o

Hith BHR

4.8. THESREHFTRE T REREMIL

BB TuneD &4

TuneD Al
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52

BEEREEHPNTREXET RHIIMEREM L, EALUER Node Tuning Operator, fEFEE R control
plane A1, EEILLET A EE Tuned X RIFIE T st A 5| FIX LEFD B PR T RO BC B PR ST SREC B 17 R 2,

Pt =

1. AIBREEBM tuned BHEMNEEMSN, HEIATRPIER, ELUTRBIF, Tuned FHE L
T—NEEEXH, £S5 tuned-1-node-label 17 S FRZ I s £ ¥ vm.dirty_ratio 1575 55, %
LA ConfigMap & # {7 F 2145 tuned-1.yaml By 4 :

apiVersion: v1
kind: ConfigMap
metadata:
name: tuned-1
namespace: clusters
data:
tuning: |
apiVersion: tuned.openshift.io/v1
kind: Tuned
metadata:
name: tuned-1
namespace: openshift-cluster-node-tuning-operator
spec:
profile:
- data: |
[main]
summary=Custom OpenShift profile
include=openshift-node
[sysctl]
vm.dirty_ratio="55"
name: tuned-1-profile
recommend:
- priority: 20
profile: tuned-1-profile

INRIEZBHEMIFZRINE Tuned spec B spec.recommend Z0 R E

&, NBREET node-pool BIILEL, [t spec.recommend 4 RS %R
RERENATFEFNT R, BAGATLLBITE Tuned .spec.recommend.match
Ry AR BT A (E SRR R AR T s R IC IS, PRIEESTT st By
.spec.management.upgradeType fEiX & InPlace,

2. EEEEEH A ConfigMap X :
I $ oc --kubeconfig="$MGMT_KUBECONFIG" create -f tuned-1.yaml

3. BT YRR T ARt S A 1Y St B spec.tuningConfig FE& B ConfigMap 5k, FEAfl,
BIZIERE— NodePool, %74 nodepool-1, E&H 2 N1 =

Al

apiVersion: hypershift.openshift.io/vialphai
kind: NodePool

metadata:

name: nodepool-1
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namespace: clusters
spec:
tuningConfig:

- name: tuned-1
status:

al

=3
A LMES AT st 8| AR — BB, EIEEM control plane #1, Node
Tuning Operator &Y% st & AN 6p 4 22 (| IS F (E M ANEI Tuned CR B TR

F, UXSEl], EXMERT, HAENRA—EEEEHEAREM Tuned CR H1)
B2 NELMERM TuneD BRESE.

E Al
WE, BE0ESE Tuned &5 # ConfigMap X537 NodePool #15|F'E, Node Tuning Operator

2% Tuned Xf REL FIEEERFP. ERILUSIEE LT Tuned W&, LIRS TuneD BEEESNAEIBD
T Ro

1 FIHFEERERFHH Tuned X &K :

$ oc --kubeconfig="$HC_KUBECONFIG" get tuned.tuned.openshift.io -n openshift-cluster-
node-tuning-operator

it Bl

NAME AGE
default 7m36s
rendered 7m36s
tuned-1 65s

2. FIHBIEERERE ) Profile B4 :

$ oc --kubeconfig="$HC_KUBECONFIG" get profile.tuned.openshift.io -n openshift-cluster-
node-tuning-operator

it Bl

NAME TUNED APPLIED DEGRADED AGE
nodepool-1-worker-1 tuned-1-profile True  False  7m43s
nodepool-1-worker-2 tuned-1-profile True  False 7mi4s

% o
MREFUVEBE LEES, NEILL A openshift-node Bt E%.

3. BFRINIEMNAT A, 5T REEDI— debugshell, #1E sysctl B :
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$ oc --kubeconfig="$HC_KUBECONFIG" debug node/nodepool-1-worker-1 -- chroot /host
sysctl vm.dirty_ratio

it Bl

I vm.dirty_ratio = 55

BT IXERKLE | FSEERN FEEREIIMTE N T RIFE

T FHEE control plane A B MR (RBEXREBEWXKEIFESE) , LA LUEA Node Tuning
Operator, LATRBIESR T a0 02 REE E TIHY T s,

iy =

1. B8 —1 ConfigMap /%, EHEE—1 Tuned X REFH, AFLEKNN2MBHI0MNE
T, f#Llt ConfigMap ;55 {x7FZI4 7 tuned-hugepages.yaml BISZ {4

apiVersion: v1
kind: ConfigMap
metadata:
name: tuned-hugepages
namespace: clusters
data:
tuning: |
apiVersion: tuned.openshift.io/v1
kind: Tuned
metadata:
name: hugepages
namespace: openshift-cluster-node-tuning-operator
spec:
profile:
- data: |
[main]
summary=Boot time configuration for hugepages
include=openshift-node
[bootloader]
cmdline_openshift_node_hugepages=hugepagesz=2M hugepages=50
name: openshift-node-hugepages
recommend:
- priority: 20
profile: openshift-node-hugepages

p= =
.spec.recommend.match FEXHEEERE R, EAHFIF, X4 Tuned KRN FAE
5|tk ConfigMap * RETT st FHIFTE T/ R. NEGHEEBEHREN T RoH

HR—T =, BN, TuneD BN RAILUNHZR—T ROERPH DS DT
RITEARRIAKRSH,

2. EEEREE PO ConfigMap X :

I $ oc --kubeconfig="$MGMT_KUBECONFIG" create -f tuned-hugepages.yaml
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3. /% NodePool ;& # YAML x4, B X NodePool JHZ KA, H5|REAE
spec.tuningConfig %84 6/ # ConfigMap 5. 112 NodePool 5%, & hep CLI ¥
H{®7FZI4%H hugepages-nodepool.yaml #9324 :

NODEPOOL_NAME=hugepages-example
INSTANCE_TYPE=m5.2xlarge
NODEPOOL_REPLICAS=2

hcp create nodepool aws \
--cluster-name $CLUSTER_NAME \
--name $NODEPOOL_NAME \
--node-count $NODEPOOL_REPLICAS \
--instance-type $INSTANCE_TYPE \
--render > hugepages-nodepool.yaml

4. 7f hugepages-nodepool.yaml X4/, ¥ .spec.management.upgradeType XZE&E 7
InPlace, 3% .spec.tuningConfig i%& 75| A& 0] tuned-hugepages ConfigMap %I £,

apiVersion: hypershift.openshift.io/vialphai
kind: NodePool
metadata:

name: hugepages-nodepool

namespace: clusters

spec:
management:
upgradeType: InPlace
tuningConfig:
- name: tuned-hugepages
T3kt 72 N AT MachineConfig X RN RAAEMEH OB T =, HiF
.spec.management.upgradeType %Zi& InPlace, WR{#F Replace F%¢3k

B, M R|WETL2MER, BRI TuneD BIENRITEMIFNZBI SSEHIT, #
TRAUEREN],

5. EEEE O/ NodePool :
I $ oc --kubeconfig="$MGMT_KUBECONFIG" create -f hugepages-nodepool.yaml
USATl
TRAAE, BEL TuneD SFHHARKIREN AR TuneD BBEEITEMBENAZLEIFSH, E1T7 KM%
FHEHSISF LN AAERH MachineConfig X R /g, EAILUSIEREBENA TuneD BBESER, HAXKETH
%5155,

1. FIHFEERERFH Tuned X &K :

$ oc --kubeconfig="$HC_KUBECONFIG" get tuned.tuned.openshift.io -n openshift-cluster-
node-tuning-operator
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Ll N |
NAME AGE
default 123m
hugepages-8dfbifed 1m23s
rendered 123m

2. FIBIEERER ) Profile W4 :

$ oc --kubeconfig="$HC_KUBECONFIG" get profile.tuned.openshift.io -n openshift-cluster-

I node-tuning-operator

i Bl
NAME TUNED APPLIED DEGRADED AGE
nodepool-1-worker-1 openshift-node True False 132m
nodepool-1-worker-2 openshift-node True False 131m

hugepages-nodepool-worker-1  openshift-node-hugepages True  False
hugepages-nodepool-worker-2  openshift-node-hugepages True  False

#1 NodePool FEIH 4™ worker 17 &N FH T openshift-node-hugepages BoiE 5.

3. EMINEWBRNE T HE, HET KR EESI—1 debug shell 37 /proc/cmdline,

I $ oc --kubeconfig="$HC_KUBECONFIG" debug node/nodepool-1-worker-1 -- chroot /host

cat /proc/cmdline
i Bl

I BOOT_IMAGE=(hd0,gpt3)/ostree/rhcos-... hugepagesz=2M hugepages=50

Hith TR

BXRIEE control plane WEZER, 1HESHITE control plane,
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%5 5 = {#H CPU MANAGER RN & 2R

CPU Manager B2 CPU HFRFIFFE CPU BIF E,
CPU Manager X FELULTFEBHEMAEHAER :

o FERHEELH CPU K],

o XAMIBERETF ERIEB B,

o (KIERMLER AR,

o EESHMHIENE, FMEE—NVEREGFHZR,
hINEIESR (Topology Manager) M CPU Manager, & & EEaMEM Hint IRERERTER, U
gg{gjg)ﬁ#éﬁ— REVIR (NUMA) 7R EBIFRE QoS K# pod HR (41 CPU, SR-IOV VF FlHE M 1%

RINEIE SR FERANEEMNIRRERPIRENIRIMER, RIEECER Topology Manager SRE& LK 15 KH
Pod R, RETRESHE T mBEZHIEL,

RN BB R EFEAFEM RS RSN TEEREREERNBRERBETLEH L TTENNHRER,
ZHFEAARINEIESR, TQIER 8 KIBEE CPU Manager,

5.1. iXi& CPU MANAGER

Efig& CPU Manager, EHIE—1 KubeletConfig B X ¥R (CR) FHFEN AEIFAEN—HT =,

AR
L BITUTSERMET R
I # oc label node perf-node.example.com cpumanager=true

2. BENMAITET SE A CPU Manager, #2174 ESiE CR :
I # oc edit machineconfigpool worker

3. ¥¥ custom-kubelet: cpumanager-enabled /=% 7 INE] metadata.labels £33

metadata:
creationTimestamp: 2020-xx-XXx
generation: 3
labels:
custom-kubelet: cpumanager-enabled

4. fIE KubeletConfig, cpumanager-kubeletconfig.yaml, BE X %R (CR) ., ES I L—%h
BRI, LAMEMEFAFTH kubelet BEoE B AT IEMATT . 155 Il MachineConfigPoolSelector
ik

apiVersion: machineconfiguration.openshift.io/v1
kind: KubeletConfig
metadata:
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name: cpumanager-enabled
spec:

machineConfigPoolSelector:

matchLabels:
custom-kubelet: cpumanager-enabled

kubeletConfig:
cpuManagerPolicy: static ﬂ
cpuManagerReconcilePeriod: 5s 9

@ = 1EE
e none X MNEBREAMEE A TIIAEMNEIA CPU XEIMAR, MIASHIBHEAEREFES
BT REN M, X2 EIAKEE,
o static, ILERBEARIFRIE pod PRI EEEE CPUIER, BIAREIN T M EHEH
CPU MyiJjn], #NR 7 static, NMEEFHE—P/NLE s,

@ it $EE CPUManager HiAHiE, BRIl s,

5. BITUT e &R BN kubelet BEE :

ié,
I # oc create -f cpumanager-kubeletconfig.yaml

IXRTE kubelet BBEH AR IN CPU Manager Th8E, #1RFZE, Machine Config Operator (MCO)
MEBT R, E/FM CPUManager, NIAREEH,

ZITU TS, KBEEFH kubelet BRE :

15
# oc get machineconfig 99-worker-XXXXXX-XXXXX-XXXX-XXXXX-kubelet -0 json | grep
ownerReference -A7

"ownerReferences": |

{

"apiVersion": "machineconfiguration.openshift.io/v1",
"kind": "KubeletConfig",

"name": "cpumanager-enabled”,

"uid": "7ed5616d-6b72-11e9-aae1-021e1ce18878"

}
]
7. BT T 4%, REEHM kubelet.conf SXHRITE T & -

iz
# oc debug node/perf-node.example.com
sh-4.2# cat /host/etc/kubernetes/kubelet.conf | grep cpuManager

cpuManagerPolicy: static ﬂ
cpuManagerReconcilePeriod: 5s 9
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ﬂ 1E 0|2 KubeletConfig CR Y}, &% X
Q 1E 0|2 KubeletConfig CR I}, &% X
8. IBITLAT e HROIETE :

I $ oc new-project <project_name>

& 53 {§f CPU MANAGER HI{RH N ST

cpuManagerPolicy,

cpuManagerReconcilePeriod,

9. QIBIER—IHZIMAKH pod. FRFEIFIERELIGE CPU EIXEN—IMER, XIBTATIL

pod FIPNRZEN :

I # cat cpumanager-pod.yaml
it Bl

apiVersion: vi
kind: Pod
metadata:
generateName: cpumanager-
spec:
securityContext:
runAsNonRoot: true
seccompProfile:
type: RuntimeDefault
containers:
- name: cpumanager
image: gcr.io/google_containers/pause:3.2
resources:
requests:
cpu: 1
memory: "1G"
limits:
cpu: 1
memory: "1G"
securityContext:
allowPrivilegeEscalation: false
capabilities:
drop: [ALL]
nodeSelector:
cpumanager: "true"

10. I pod :

I # oc create -f cpumanager-pod.yaml|

1 BT TS, Kk pod BESHEREICHT R

ey
I # oc describe pod cpumanager
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Name: cpumanager-6¢cqz7
Namespace: default
Priority: 0

PriorityClassName: <none>
Node: perf-node.example.com/xxX.XX.XX.XXX
Limits:

cpu: 1

memory: 1G

Requests:

cpu: 1

memory: 1G

QoS Class: Guaranteed
Node-Selectors: cpumanager=true

2. BT T ae, $ik CPURBERE2E4 pod :

1=
I # oc describe node --selector='cpumanager=true' | grep -i cpoumanager- -B2

NAMESPACE NAME CPU Requests CPU Limits Memory Requests Memory

Limits Age

cpuman cpumanager-mirrz - 1 (28%) 1(28%) 1G (13%) 1G (13%) 27m
3. AINIEMECE T cgroups. iZ1TLA T4, FKEX cluster #HF2H):#42 ID (PID) :

I # oc debug node/perf-node.example.com

I sh-4.2# systemctl status | grep -B5 pause

NS

@ on
' NRFHIRE S N EHERE, BRIUAR ERRE ST,
it e

# |—init.scope
| L1 /usr/lib/systemd/systemd --switched-root --system --deserialize 17
L—kubepods.slice
|—ku bepods-pod69c01f8e_6b74 11e9_acOf 0a2b62178a22.slice
| F—crio-b5437308f1a574c542bdf08563b865c0345c8{8c0b0a655612¢.scope
| L-32706 /pause

4. IZfTLUTF %, Wik pod RS 2(QoS)E Y Guaranteed 25 1E kubepods.slice FEEH :

pod69c01f8e_6b74_11e9_ac0f_0a2b62178a22.slice/crio-

i
# cd /sys/fs/cgroup/kubepods.slice/kubepods-
b5437308f1ad1a7db0574c542bdf08563b865c0345¢c86e9585f8c0b0a655612¢.scope

# foriin Is cpuset.cpus cgroup.procs’ ; do echo -n "$i "; cat $i ; done
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p= Y=
l Hh QoS F4:M Pod &A1 F R kubepods #JF cgroups H,

it Bl

cpuset.cpus 1
tasks 32706

Ul
I
di
NG
7.'
=
&
B
m

S EAES VP CPU B ¢
I # grep "Cpus_allowed_list /proc/32706/status
=1
I Cpus_allowed_list: 1

6. BWILRGHIS — pod Tik7E 7 Guaranteed pod 2 EHINZFIZIT, BN, BIIE
besteffort QoS ZHH pod, HIZITUTEHT :

# cat /sys/fs/cgroup/kubepods.slice/kubepods-besteffort.slice/kubepods-besteffort-
podc494a073_6b77_11e9_98c0_06bba5c387ea.slice/crio-
c56982f57b75a2420947f0afc6cafe7534c5734efc34157525fa9abbf99e3849.scope/cpuset.cpus

I # oc describe node perf-node.example.com

i Bl
Capacity:
attachable-volumes-aws-ebs: 39
cpu: 2
ephemeral-storage: 124768236Ki
hugepages-1Gi: 0
hugepages-2Mi: 0
memory: 8162900Ki
pods: 250
Allocatable:
attachable-volumes-aws-ebs: 39
cpu: 1500m
ephemeral-storage: 124768236Ki
hugepages-1Gi: 0
hugepages-2Mi: 0
memory: 7548500Ki
pods: 250
default cpumanager-6¢cqz7 1 (66%) 1(66%) 1G (12%)

1G (12%)  29m

Allocated resources:
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(Total limits may be over 100 percent, i.e., overcommitted.)
Resource Requests Limits

cpu 1440m (96%) 1 (66%)

XA VM BB CPU A%, system-reserved % iE{REE 500 millicores, XXX —R%HPH—
WM R RS ED ), LUAE] Node Allocatable B9#i&, A LIER Allocatable CPU
21500 28, XEKREFEFTLLZIT—1 CPU Manager pod, ENE pod BE—PNTEMHA
. —PNEEMNAKET 1000 2F, MREZRAESE =/ pod, RTFEZZ pod, BRE

HES :
NAME READY STATUS RESTARTS AGE
cpumanager-6¢qz?7 1/1 Running 0 33m
cpumanager-7qc2t 0/1  Pending 0 11s

5.2. thiNEE ARG

EINEESR BT M Hint I24tF (40 CPU Manager fliX & EEaR) WERIMRTRIFZBMEIGIRSE
(QoS) B9 Pod %R, FHEAKERIRTEEE Pod HiR.

HINEER IO OERERE, XLRIEES N cpumanager-enabled B KubeletConfig B & Y R
(CR) 4 ER :

none Kig
XRERIAKES, AHATEMBIFTHE,
best-effort FElg

X Fi7 A best-effort HHINEIERERE) pod HHIENBER, kubelet RIFAE Hint IRMEFE KA A B
REORTAYE, GRAXEER, AIEERERKFREFRDESHNEL NUMA TR IXE, MRKBME
BARERRE, NRINEESKREFXINKE, FHE pod DEL T Ro

restricted g

P Fi A restricted HHINEIRIRIEH pod FHIBNERR, kubelet RTAREA Hint IREE KA METE
R A, FAXEER, RINEERRFRFERNIRIEL NUMA TR XBEIRE, NRKEE
BRERHEE, NIRINEEBEMNT RIBLXA pod, MTTFH pod #bF Terminated X7, H pod #
AL

single-numa-node RB&
XIF7 A single-numa-node AN EIERIEH pod HHIENEER, kubelet RAAEA Hint IRHEH kK
RIMHETTRN AT A, FRAXMER, HIEEHFRIRELD NUMA TRXHKMERE TR, R
2, pod BEPEAZLT R, MBFTEMEA A — NUMA 17 kB, MRINSESSIBAREE T R
pod, X&5H pod 4F Terminated JRZ, H pod #H AL,

5.3. X EHRINEESR

S ARINEIESR, B JIIES N cpumanager-enabled # KubeletConfig B E X ¥R (CR) FEE S

FoRMg, MREIXET CPU Manager, NIZXHRAIBERFRE, WRXINXUFEFE, ERLUGIRIZX
{¢O

FoRFM

e ¥ CPU Manager :RESECE / static,

e
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BUGRINEESS
1 EBE LHIRPEEHRINEER DB R,

I $ oc edit KubeletConfig cpumanager-enabled

apiVersion: machineconfiguration.openshift.io/v1
kind: KubeletConfig
metadata:
name: cpumanager-enabled
spec:
machineConfigPoolSelector:
matchLabels:
custom-kubelet: cpumanager-enabled
kubeletConfig:
cpuManagerPolicy: static ﬂ
cpuManagerReconcilePeriod: 5s
topologyManagerPolicy: single-numa-node g

Q XNSHEWIZ static, s NINE,

77 : default, best-effort, restricted. single-numa-node,

5.4.POD SRMEIESR RIS E
LUFB Pod specs RI5ER T Pod 5 Topology Manager FI%X H,

R FEBIEEFIRE RIS, AT pod KL BestEffort QoS Kiz 1T,

spec:
containers:

- name: nginx

image: nginx

R iERNFIRH, F—1 pod 2L Burstable QoS %3217,

spec:
containers:

- name: nginx
image: nginx
resources:

limits:

memory: "200Mi"
requests:

memory: "100Mi"

IIRAMARIERZ none, NIHINEESRFTAEEEPEM— Pod Mg,

RNEREFRE, &E— pod LA Guaranteed QoS K217,

spec:
containers:

IEEFTERINER SR DR, EXE, K2 single-numa-node, BN(HE
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- name: nginx
image: nginx
resources:
limits:
memory: "200Mi"
cpu: "2"
example.com/device: "1"
requests:
memory: "200Mi"
cpu: "2"
example.com/device: "1"

RINEEBRTZEXAN pod, FRINEIEIERSSE CPU Manager FIIX& BRI hint L7, LUREX pod
HIRINETR.

INEESRNERALERFHIZESHNRER. E4 pod H, CPU Manager Ml & EEHFFAE RS
R/ X M5 AR L B RO 1E R
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2 6 = JE NUMA RS0 T /F %
T 2 NUMA BNV EE LA R ANal {5 FH & 3£ 7 OpenShift Container Platform &5 E B S 14 RE T F 714,

NUMA Resources Operator fSVFETEERB NUMA X i3 5 i B & M 88 TE 1 %, — N REFRS
HARE, ZAEERTANEE T R NUMA mﬁl«l&”‘filﬁﬁijﬂiﬂ’]?ﬁﬂﬂﬂﬁpﬁriﬁi

6.1. F NUMA BANEE

NUMA f& 1t

L —AEVIR (NUMA) B— MTEEAZN, RTFAEN CPUMAREZEE VM ARKE, NUMA iR
WIBIREITET S EREMANM CPU, REM PClXEHAB, E—EMNTRERRER— NUMA X
fgh, SFRMEREN AR, SEHEENEEAN NUMA KIEAH pod T,

HaeER

NUMA i s 158 % N NEIEHI 2389 CPU 7£ CPU E4AIERET AT AARE, TILWNERMLEMAE, X
AT AL MRS AN I IR SE M. AT NUMA XL RTER) CPU 408 T i MRSt 2
N NUMA KB TENSHEE, B4, ST 1/0 BRFIMNIENE, TR NUMA XigH i
WREOKMIBANARFIEE, ST EE MEEIFENE) TEEXLEZUETAIBREE

NUMA RBHIEEE

NUMA BAERTIER— NUMA KigHiERERBTTERR (CPU, RE. X&) , AWML ELS
ERBRBM TN TSR TENE . NUMA BAFEIMRS TEMIET RN pod BE, UIREHR
RMEK,

5 Node Tuning Operator 55
171 ¥ Node Tuning Operator UM AEECBE S NUMA BANVAEER, B —SEE CPU XEHER
EAbT HEAR B R T4 7 B I BE

AR ZH

EXIABI OpenShift Container Platform pod HERFHAEZHEEEEZEMIET KMATAKTR, MA2HD
NUMA i, WRTE kubelet faiNEIRBRAFIHERR BRI, NIRRT pod 1ZiH45 7 I HILEE
wERM. MR, MREEFEKRREMER BRI, N pod ATLESR A EMBI TR ARIER THT
RIESZ, MMSBEREEERTEARTIHE. 61, % pod FERFELFHE pod i K GHIR AT AT
S B IEREMNAE RER, pod QIEETEESH TN Topology Affinity Error X . HERICERSKA
BER S pod HENER, 74, REEFERTSMHRDE, pod HEREKRIRERE N HohKMMA REFE
BT 4B 71 3

NUMA EHl pod AR

NUMA Resources Operator 38E 7 — 1M HE X NUMA FRHBIERFNEHMETR, UEMRBRIA
OpenShift Container Platform pod AERFMAEE., TEERT NUMA BH pod ﬂF‘TB’\J%ZK@EﬁO
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6.1. NUMA BRI BBk

Control-plane node Worker node O Worker node 1
d
Kube APl server - |
NodeResourceTopolegy API 4+ Node topology exporter Node topology exporter
I I I Kubelet Kubelet
Kubelet Kube NUMA-aware PodResoures API PodResoures API
scheduler scheduler

| ! !
i Available NUMA zones Available NUMA zones
i
| 1 2 3 4 1 2 3 4
1
! 5 6 7 8 5 6 7 8
1
1
e A g -
| i i i
1 1 1 1
bemmmmmeemeeeeeoo-o---Lo—- Optimal NUMA zones selected ----t=---=----oommuuood

High-performance workloads

NodeResourceTopology API
NodeResourceTopology AP ##i 7 &MTE T R E R AR NUMA K FR,
NUMA BRIHERR

NUMA X5 BN 1E EE 72 M NodeResourceTopology API #E4E X7 F§ NUMA XIBME R, F1ET
DU IR R VI SR TR M

i sa¥h#h exporter

T mIah exporter AT EMTET RAIE H NUMA X 71EZ| NodeResourceTopology APl, 7 m=
ik exporter sFH T2 A PodResources API BREREH kubelet TR EC,

PodResources API
S FENT 5, PodResources API 2R, F @A kubelet AFFFIRIGHNFI A A KR,

PodResources AP| # List if m A F D ERABERSRNETH CPU, API REATFET
HZ5hAY CPU,

GetAllocatableResources i s /A FF 17 s AT FHBY AT 5 B 55

HbBER
o BXRAELEFTIZITZY pod ERFLKRIMMEER = pod HERFEE pod WEZER, &
SHERZNHERFHEE pod.

6.2. Z% NUMA RESOURCES OPERATOR
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25 6 F JHE NUMA BRI THEf 3

NUMA Resources Operator E8B HiR, HEIHE NUMA RRE TIE M EMEEB, B LUER OpenShift
Container Platform CLI 3% Web I & %% NUMA Resources Operator,

6.2.1. {#F CLI %% NUMA Resources Operator

ENEREER, EAILUER CLI R%& Operator,

FRFM

e L% OpenShift CLI (oc) o

e LIBEA cluster-admin A - S5 &%,

ik
1. 4 NUMA Resources Operator i fn & 22 4] :

a. LT YAML 72 nro-namespace.yaml {4/ :

apiVersion: vi
kind: Namespace
metadata:
name: openshift-numaresources

b. ZfTLA T 64 3& /32 Namespace CR :
I $ oc create -f nro-namespace.yam|

2. 1 NUMA Resources Operator lJi operator 4 :

a. 7£ nro-operatorgroup.yaml XX{F R {REFELLT YAML :

apiVersion: operators.coreos.com/v1
kind: OperatorGroup
metadata:
name: numaresources-operator
namespace: openshift-numaresources
spec:
targetNamespaces:
- openshift-numaresources

b. BT T en5 3k E/E OperatorGroup CR:

D

I $ oc create -f nro-operatorgroup.yaml|

3. 5 NUMA Resources Operator Q1] :

a. LT YAML {®7ZEl nro-sub.yaml 3Z{4 A :

apiVersion: operators.coreos.com/vialphai
kind: Subscription
metadata:
name: numaresources-operator
namespace: openshift-numaresources
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spec:
channel: "4.16"
name: numaresources-operator
source: redhat-operators
sourceNamespace: openshift-marketplace

b. ZfTLA T er 5 &A% Subscription CR :

I $ oc create -f nro-sub.yaml

117 openshift-numaresources @& Z2 A ) CSV FRREIERER T K. 51T T

A
M.

I $ oc get csv -n openshift-numaresources

it Bl
NAME DISPLAY VERSION REPLACES PHASE
numaresources-operator.v4.16.2 numaresources-operator 4.16.2 Succeeded

6.2.2. {5 Web ##l & %% NUMA Resources Operator

ENEREER, EAILUER Web #2H]5 %% NUMA Resources Operator,

ik
1. 4 NUMA Resources Operator i & 22 4] :

a. £ OpenShift Container Platform web &5/, = Administration » Namespaces,

b. m Create Namespace, 1 Name FE&/ i A openshift-numaresources, AER
Create,

2. %% NUMA Resources Operator :
a. £ OpenShift Container Platform Web &/, =i Operators - OperatorHub,
b. MTA BRI Operator FIF&K A% numaresources-operator, A/ Install,

c. T Installed Namespaces FE&H, if¥ openshift-numaresources fa 22 (7], A
Install,

3. A% : $8iE NUMA Resources Operator 2 & B IR E ¢
a. tD#:%] Operators — Installed Operators T

b. H#{R openshift-numaresources ¢ 22 7] 151l NUMA Resources Operator, Status 7
InstallSucceeded,
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= -
ERETFEH, Operator HRER 7R Failed RS, MRLZEIRLEREHE
InstallSucceeded &, ErRILLZEE XA Failed 1§ 2.

INR Operator X B WML, EIRBUUTHIRFITIESER -

e A Operators — Installed Operators 1@, % Operator Subscriptions 1 Install
Plans j£1i£ 1 # Status T 2 5B EA5E1%.

e A Workloads —» Pods Tif, % default WiE ## pod B H &,

6.3. HIEE NUMA B TEf %

AT ERBRBRITENENERBREREEHRRES, UBEMSR/IMEIHENEERHIICERE, NUMA K
MR FRIER AT R NUMA BRERE TEME, FEENMART R EmtRRERNE,
NUMA BANERZF TIE M HR M REECERBL S, BRURKILMERERN A AR TIE 7 %,

Z & NUMA Resources Operator 5E2 0] IEE T{E, &,7iEE NUMAResourcesOperator B E Y HiR
1 NUMA REFN4#HBS pod AR,

6.3.1. 81/ NUMAResourcesOperator B E X ¥R

%% NUMA Resources Operator &, 2 NUMAResourcesOperator B E X 7R (CR) 35 NUMA
Resources Operator 2% £ NUMA B VHEZF AT BIIRT A SR E MR, SIETIFHZEM AP,
SeRFH

e % OpenShift CLI (oc) .
e LIEA cluster-admin £ E - &0 &%,

o Z% NUMA Resources Operator,

it =3
1. f/# NUMAResourcesOperator B X %R :

a. FMUTHRNFAEN YAML X4 RHHREEF N nrop.yaml :

apiVersion: nodetopology.openshift.io/v1
kind: NUMAResourcesOperator
metadata:

name: numaresourcesoperator
spec:

nodeGroups:

- machineConfigPoolSelector:

matchLabels:
pools.operator.machineconfiguration.openshift.io/worker: " ﬂ

ﬂ XNIZSEEEE EEE NUMA Resources Operator B9 MachineConfigPool CEZ,

Blan, EAREE 63 T 27 worker-cnf 9 MachineConfigPool, ©igEiz{THEIE
AR —HTT =
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b. 21T Fn 436/ NUMAResourcesOperator CR :
I $ oc create -f nrop.yaml

—

p= =
]2 NUMAResourcesOperator &fit Z BN 2REER ENEH, RLZH
M B TT fR

1. 21T 4, %iE NUMA Resources Operator & B INERE :

I $ oc get numaresourcesoperators.nodetopology.openshift.io

=1
NAME AGE
numaresourcesoperator 27s

2. Lo R, 2TUTHSKIEFAERNREEERINERE :

I $ oc get all -n openshift-numaresources

=1
NAME READY STATUS RESTARTS AGE
pod/numaresources-controller-manager-7d9d84c58d-gk2mr 1/1  Running 0 12m
pod/numaresourcesoperator-worker-7d96r 2/2  Running 0 97s
pod/numaresourcesoperator-worker-crsht 2/2  Running 0 97s
pod/numaresourcesoperator-worker-jp9mw 2/2  Running 0 97s

6.3.2. 58 NUMA A5 pod HERZR
&% NUMA Resources Operator f&, $HUUTULTRIERERZE NUMA BAIHiBN pod IERRE :

ik =
1. fllZ NUMAResourcesScheduler B X TR EBE NUMA RRAI B E X pod HETRFR :

a. MU TF&/N YAML {R7FZ! nro-scheduler.yaml 3 {4/ :

apiVersion: nodetopology.openshift.io/v1
kind: NUMAResourcesScheduler
metadata:
name: numaresourcesscheduler
spec:
imageSpec: "registry.redhat.io/openshift4/noderesourcetopology-scheduler-rhel9:v4.16"

TLL T 65362 NUMAResourcesScheduler CR :

151
I $ oc create -f nro-scheduler.yaml|
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2. LWHE, ZTUTHRSRIASKRDEBEREHIR

I $ oc get all -n openshift-numaresources

=1
NAME READY STATUS RESTARTS AGE
pod/numaresources-controller-manager-7d9d84c58d-gk2mr 1/1  Running 0 12m
pod/numaresourcesoperator-worker-7d96r 2/2  Running 0 97s
pod/numaresourcesoperator-worker-crsht 2/2  Running 0 97s
pod/numaresourcesoperator-worker-jp9mw 2/2  Running 0 97s
pod/secondary-scheduler-847cb74f84-9whim 1/1 Running 0 10m
NAME DESIRED CURRENT READY UP-TO-DATE
AVAILABLE NODE SELECTOR AGE
daemonset.apps/numaresourcesoperator-worker 3 3 3 3 3 node-

role.kubernetes.io/worker= 98s

NAME READY UP-TO-DATE AVAILABLE AGE
deployment.apps/numaresources-controller-manager 1/1 1 1 12m
deployment.apps/secondary-scheduler 11 1 1 10m

NAME DESIRED CURRENT READY AGE
replicaset.apps/numaresources-controller-manager-7d9d84c58d 1 1 1 12m
replicaset.apps/secondary-scheduler-847cb74f84 1 1 1 10m

6.3.3. ELi& $1> NUMA 77 s 5k Bg
NUMA Resources Operator ERTEEE PR E £ NUMA 17 =3RS, XA LUE SR F N AR E S
KBl & KubeletConfig JE5CH,

p= Y=

BB H D NUMA T RS E L AR 2N BEREEc B, el LUMER Performance Profile
Creator (PPC) TEXOZMEERES, MRAEEHFPUET HERES, cE0E
KubeletConfig 71 tuned EciE &£ & H th (L4

BXUIZEEREBENEZRER, S "RNINER" Eo FH "About the Performance Profile
Creator’,
Hb TR

o XTMREECBECIESS

6.3.4. tEREEC ESR T
it YAML R RE R AR B 02 25 (PPC) TRARMARES :

apiVersion: performance.openshift.io/v2
kind: PerformanceProfile
metadata:
name: performance
spec:

71



OpenShift Container Platform 4.16 Bl {fh4gtEfIt4AE

cpu:
isolated: "3"
reserved: 0-2
machineConfigPoolSelector:
pools.operator.machineconfiguration.openshift.io/worker: " ﬂ
nodeSelector:
node-role.kubernetes.io/worker: "
numa:
topologyPolicy: single-numa-node 9
realTimeKernel:
enabled: true
workloadHints:
highPowerConsumption: true
perPodPowerManagement: false
realTime: true

ﬂ XNIZSEEEE EEE NUMA Resources Operator B9 MachineConfigPool ITEZ, 140, f&aRE
B 012 T &5 worker-cnf 8 MachineConfigPool, ©i§%E—4iz2{THE T AEHMNT =,

Q topologyPolicy /% B 7 single-numa-node., 21T PPC TEK, ¥ topology-manager-
policy Z#i%& 7 single-numa-node Fif{RE R 01t

6.3.5. f1## KubeletConfig CRD

EHN NUMA T RN R RN AMEEESR. 75— AR 02 A KubeletConfig BE
LR (CR), #1FAIR.

iz
1. 6] KubeletConfig B E X FIR (CR) KNSR EEREE pod admittance 5B :
a. J¥LLF YAML %2 E] nro-kubeletconfig.yaml SZ{4 b -

apiVersion: machineconfiguration.openshift.io/v1
kind: KubeletConfig
metadata:
name: worker-tuning
spec:
machineConfigPoolSelector:
matchLabels:
pools.operator.machineconfiguration.openshift.io/worker: " ﬂ
kubeletConfig:
cpuManagerPolicy: "static"
cpuManagerReconcilePeriod: "5s"
reservedSystemCPUs: "0,1" 6
memoryManagerPolicy: "Static"
evictionHard:
memory.available: "100Mi"
kubeReserved:
memory: "512Mi"
reservedMemory:
- numaNode: 0
limits:
memory: "1124Mi"
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systemReserved:
memory: "512Mi"
topologyManagerPolicy: "single-numa-node" 9

EE AR LT EE NUMAResourcesOperator CR F#
machineConfigPoolSelector.,

%IF cpuManagerPolicy, static %/ifEfA/NE s,
RIBEB T s £ CPU #H4TIHEE,
%IF memoryManagerPolicy, Static %/{FHKXE S,

topologyManagerPolicy @ /ili% &} single-numa-node.

0060 o9 —

b. iZ{TLL T a5 K02 KubeletConfig CR :

$ oc create -f nro-kubeletconfig.yaml

==
MM REELE S sk KubeletConfig & B4 1T mEHEI 5. WREEMA

HiE, BTGB EELET RAM KubeletConfig A IR EHERR L]
Eljﬁo

6.3.6. {1 F3 NUMA RN B F2 VR B 4R f
HITE, &457 topo-aware-scheduler, = F NUMAResourcesOperator #[l
NUMAResourcesScheduler CR, H#B&iFER RN MBS kubeletconfig, ERILIEAERE
CR A NUMA BATAERFERAETIEAH, % CRAULLIBEREFRFENHRELETEAH,
LA RBIERE A NUMA BV B B T4 f 3,
SeRFH

o % OpenShift CLI (oc) .

o LIEA cluster-admin B AE - B9 &K,

it
ST T e, RERERPEELN NUMA BRAFAERF A

ey
$ oc get numaresourcesschedulers.nodetopology.openshift.io numaresourcesscheduler -o
json | jq ".status.schedulerName'

i Bl
I "topo-aware-scheduler”

2. il — Deployment CR, ©{fF % topo-aware-scheduler BFEFERF, 0 :

a. LT YAML &£72Z] nro-deployment.yaml X4+ :
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apiVersion: apps/v1
kind: Deployment
metadata:
name: numa-deployment-1
namespace: openshift-numaresources
spec:
replicas: 1
selector:
matchLabels:
app: test
template:
metadata:
labels:
app: test
spec:
schedulerName: topo-aware-scheduler ﬂ
containers:
- name: ctnr
image: quay.io/openshifttest/hello-openshift:openshift
imagePullPolicy: IfNotPresent
resources:
limits:
memory: "100Mi"
cpu: "10"
requests:
memory: "100Mi"
cpu: "10"
- name: ctnr2
image: registry.access.redhat.com/rhel:latest
imagePullPolicy: IfNotPresent
command: ["/bin/sh", "-c"]
args: [ "while true; do sleep 1h; done;" ]
resources:
limits:
memory: "100Mi"
cpu: "8"
requests:
memory: "100Mi"
cpu: "8"

Q schedulerName %/ S &£ FEREH NUMA BANERFHZFRTE, 10 topo-
aware-scheduler,

b. iZITUA T ep 3K A& Deployment CR :

$ oc create -f nro-deployment.yaml

1 JSUEERE R E RIS

I $ oc get pods -n openshift-numaresources
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=1
NAME READY STATUS RESTARTS AGE
numa-deployment-1-6¢c4f5bdb84-wgn6g 2/2  Running 0 5m2s
numaresources-controller-manager-7d9d84c58d-4v65j 1/1  Running 0 18m
numaresourcesoperator-worker-7d96r 2/2 Running 4 43m
numaresourcesoperator-worker-crsht 2/2  Running 2 43m
numaresourcesoperator-worker-jp9mw 2/2  Running 2 43m
secondary-scheduler-847cb74184-fpncj 1/1 Running 0 18m

2. BT T4, JIE topo-aware-scheduler 2 S EFEEREM pod :

I $ oc describe pod numa-deployment-1-6¢c4f5bdb84-wgn6g -n openshift-numaresources
it Bl

Events:
Type Reason Age From Message

Normal Scheduled 4m45s topo-aware-scheduler Successfully assigned openshift-
numaresources/numa-deployment-1-6¢c4f5bdb84-wgn6g to worker-1

pa -

R FREDL A FHEMNESERERN, FHIER
M|n|mumRepllcasUnavallabIe‘Ealio LR RIRATAN, BEXRN, Pod&
—B4F Pending IR, BEIFFEFTIEA A,

3. WIERE N T RIIH T N2 R HIR.

a. IBTUUT@S, HIZETEE pod 977 =

D

I $ oc get pods -n openshift-numaresources -o wide
i Bl

NAME READY STATUS RESTARTS AGE IP NODE
NOMINATED NODE READINESS GATES

numa-deployment-1-6¢4f5bdb84-wgn6g 0/2 Running 0 82m 10.128.2.50
worker-1 <none> <none>

b. IBTUTES, ERZITERE Pod BT mEYRFR,
I $ oc describe noderesourcetopologies.topology.node.k8s.io worker-1

it Bl

Zones:
Costs:
Name: node-0
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Value: 10

Name: node-1

Value: 21

Name: node-0
Resources:

Allocatable: 39

Available: 21 @)
Capacity: 40

Name: cpu
Allocatable: 6442450944
Available: 6442450944
Capacity: 6442450944
Name: hugepages-1Gi
Allocatable: 134217728
Available: 134217728
Capacity: 134217728
Name: hugepages-2Mi
Allocatable: 262415904768
Available: 262206189568
Capacity: 270146007040
Name: memory

Type: Node

Q@ STENERUHRIEpod WHIR, TAMSERWD.
ﬁJJ%uT: pod {# A %R M noderesourcetopologies.topology.node.k8s.io 15! H#IAT F§
RFERPEE,
%I B4 Best-effort 5 Burstable fR%5 1= (qosClass) Bpod RS B =R RTE
noderesourcetopologles topology.node.k8s.io TH NUMA 77 s %R, #0R pod SHFERITT
TBRARMET S RITES, 15KIE pod B Guaranteed E45 qosClass, B CPU EKRZ—

NEHE, MARTHEE, BRI LLUETUL TS ERIE pod 25 E%E Guaranteed #
qosClass :

$ oc get pod numa-deployment-1-6¢4f5bdb84-wgn6g -n openshift-numaresources -0
jsonpath="{ .status.qosClass }"

it Bl

I Guaranteed

6.4. 3% : ) NUMA BURE B 1R 1F
H NUMA Resources Operator %5717 # 27 H nodeGroup #1H 5FR LG 3RE X7  NUMA TR
B3, EAILLET7E NUMAResourcesOperator B7E X R (CR) HEZE spec.nodeGroups Hig K
VXL AR R IR E, IXIRME T X RIIREM S LR, BCE XL, LISIHAEIT R, HNF
AL VA R ST EPEHERR,

BT

e infoRefreshMode : fATE 1] kubelet BUfR %L 25551, NUMA Resources Operator [@ API R552%
REEKRMIER.

o infoRefreshPeriod : Tfj 1A B #7 2 7] B FFEERT (7],
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e podsFingerprinting: #i5E 7 s £ HEHZ TR Y AT pod £ EHIN A RER RS LT, LURIAE
#o

podsFingerprinting 8924\ &7y EnabledExclusiveResources, Ef{i 1t iHETE
FF48E, 15¥¥ podFingerprinting X&) EnabledExclusiveResources X
Enabled. 74+, 7 NUMAResourcesScheduler B E Y ¥R (CR) # ¥
cacheResyncPeriod B2 i& /) K F O H{E, cacheResyncPeriod #li&% BhF @it
U R R _E BOARR A IR BTIR SR & B AR RY BTR AT A,

FRFM

e % OpenShift CLI (oc) .
o LIEA cluster-admin £ E - &5 &%,

o Z% NUMA Resources Operator,

it

e 7£ NUMAResourcesOperator CR & spec.nodeGroups #I1% :

apiVersion: nodetopology.openshift.io/v1
kind: NUMAResourcesOperator
metadata:
name: numaresourcesoperator
spec:
nodeGroups:
- config:
infoRefreshMode: Periodic 0
infoRefreshPeriod: 10s g
podsFingerprinting: Enabled e
name: worker

ﬂ B#E N Periodic. Event. PeriodicAndEvents, {#FH Periodic t{RIE/&1E
infoRefreshPeriod # & X BIAIfRE1H) kubelet, £ Events £ &1 pod £ REHIE 4TS
#A) kubelet, {# 8 PeriodicAndEvents /= FBiX Wi #0175 3%,

Q 5 Periodic = PeriodicAndEvents RIFEE L iH)E fR. fNRRBIFEXZ Events,
RBE L FER,

9 B#{E "~ Enabled Disabled, #1 EnabledExclusiveResources, i%i& 5 Enabled =

EnabledExclusiveResources 2 NUMAResourcesScheduler ##J cacheResyncPeriod
MABBIE K,

1. #BZ NUMA Resources Operator &, 2T TS REIET RERERTENA :

I $ oc get numaresop numaresourcesoperator -0 json | jq '.status'

i o Bl
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"config": {

"infoRefreshMode": "Periodic”,
"infoRefreshPeriod": "10s",
"podsFingerprinting": "Enabled"

b

"name": "worker"

6.5. &f NUMA RN 3 1T e PE HERR

ZHEFR NUMA BHD pod AREEOE WAL, 1H AT AT 9K,

SeRFH
e % OpenShift Container Platform CLI (oc) &
o LIEZH cluster-admin I RMEF B R E R,

o % NUMA Resources Operator FE8E NUMA BANHBH ER2R.

it =

1. 217U F %4, %iE noderesourcetopologies CRD @ G EEEEHEE :
I $ oc get crd | grep noderesourcetopologies
i Bl

NAME CREATED AT
noderesourcetopologies.topology.node.k8s.io 2022-01-18T08:28:06Z

TULT a4, HE NUMA-aware IERFEMZES S NUMA BN T HiHh i E R BRI

$ oc get numaresourcesschedulers.nodetopology.openshift.io numaresourcesscheduler -o
json | jq ".status.schedulerName'

it
I topo-aware-scheduler
3. %I NUMA-aware scheduable "7 |2 & M. T noderesourcetopologies CR, iZ{TLA T ér4:

I $ oc get noderesourcetopologies.topology.node.k8s.io

it Bl
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NAME AGE
compute-0.example.com 17h
compute-1.example.com 17h

N

==
T RN IZFE T HLERECEh (mep) worker & X FRBECERT worker T mEE,

4. 27T 4%, BUERRA scheduable 77 B NUMA X AL :

I $ oc get noderesourcetopologies.topology.node.k8s.io -o yaml
i Bl

apiVersion: vi

items:

- apiVersion: topology.node.k8s.io/v1
kind: NodeResourceTopology
metadata:

annotations:
k8stopoawareschedwg/rte-update: periodic
creationTimestamp: "2022-06-16T08:55:38Z2"
generation: 63760
name: worker-0
resourceVersion: "8450223"
uid: 8b77be46-08c0-4074-927b-d49361471590
topologyPolicies:
- SingleNUMANodeContainerLevel
zones:
- costs:
- name: node-0
value: 10
- name: node-1
value: 21
name: node-0
resources:
- allocatable: "38"
available: "38"
capacity: "40"
name: cpu
- allocatable: "134217728"
available: "134217728"
capacity: "134217728"
name: hugepages-2Mi
- allocatable: "262352048128"
available: "262352048128"
capacity: "270107316224"
name: memory
- allocatable: "6442450944"
available: "6442450944"
capacity: "6442450944"
name: hugepages-1Gi
type: Node
- costs:
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- name: node-0
value: 21

- hame: node-1
value: 10

name: node-1

resources:

- allocatable: "268435456"
available: "268435456"
capacity: "268435456"
name: hugepages-2Mi

- allocatable: "269231067136"
available: "269231067136"
capacity: "270573244416"
name: memory

- allocatable: "40"
available: "40"
capacity: "40"
name: cpu

- allocatable: "1073741824"
available: "1073741824"
capacity: "1073741824"
name: hugepages-1Gi

type: Node

- apiVersion: topology.node.k8s.io/v1
kind: NodeResourceTopology
metadata:

annotations:
k8stopoawareschedwg/rte-update: periodic

creationTimestamp: "2022-06-16T08:55:37Z2"

generation: 62061

name: worker-1

resourceVersion: "8450129"

uid: e8659390-6f8d-4e67-9a51-1ea34bbaicc3

topologyPolicies:

- SingleNUMANodeContainerLevel
zones: ﬂ

- costs:

- name: node-0
value: 10

- hame: node-1
value: 21

name: node-0

resources: 9

- allocatable: "38"
available: "38"
capacity: "40"
name: cpu

- allocatable: "6442450944"
available: "6442450944"
capacity: "6442450944"
name: hugepages-1Gi

- allocatable: "134217728"
available: "134217728"
capacity: "134217728"
name: hugepages-2Mi

- allocatable: "262391033856"
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available: "262391033856"
capacity: "270146301952"
name: memory
type: Node
- costs:
- name: node-0
value: 21
- name: node-1
value: 10
name: node-1
resources:
- allocatable: "40"
available: "40"
capacity: "40"
name: cpu
- allocatable: "1073741824"
available: "1073741824"
capacity: "1073741824"
name: hugepages-1Gi
- allocatable: "268435456"
available: "268435456"
capacity: "268435456"
name: hugepages-2Mi
- allocatable: "269192085504"
available: "269192085504"
capacity: "270534262784"
name: memory
type: Node
kind: List
metadata:
resourceVersion:
selfLink: ™"

Q zones FTHIE NN E TR T D NUMA RIgR R,

6.5.1. IR EM FTE o] ML B FEfA

J& A cacheResyncPeriod #1#&, LLIEEB) NUMA Resource Operator @it i3T5 m _ERFF IR YR, FH7E
WERFREEFETRSER, LFEB NUMA Resource Operator i & B AR % /FT—_IFH'TE XA BT
» Topology Affinity Error $51%, B NRMALTAERSK, [EIREIE, MG E#8 KX, cacheResyncPeriod
HIMERIAZA,

FRFH

e L% OpenShift CLI (oc) o

it =

e LIEA cluster-admin B A 515 %&

1. MIp& M4 FTZ4TH9 NUMAResourcesScheduler %R :

25 6 F JHE NUMA BRI THEf 3

9 resources # 7 NUMA K RIY RS, & items.zones.resources.available
FIHM T RES S 2 BAE BN ERIEN pod BIHER NUMA KX T

BN R
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a. BT TS IKEUELH NUMAResourcesScheduler :

I $ oc get NUMAResourcesScheduler

LN
NAME AGE
numaresourcesscheduler 92m

b. ZITU TS EMBR-IAERFE TR :

I $ oc delete NUMAResourcesScheduler numaresourcesscheduler
LN

I numaresourcesscheduler.nodetopology.openshift.io "numaresourcesscheduler" deleted

2. FEUF YAML R F 21X 4 nro-scheduler-cacheresync.yaml /1, &§I5 B &S A BN
Debug :

apiVersion: nodetopology.openshift.io/v1
kind: NUMAResourcesScheduler
metadata:
name: numaresourcesscheduler
spec:
imageSpec: "registry.redhat.io/openshift4/noderesourcetopology-scheduler-container-
rhel8:v4.16"
cacheResyncPeriod: "5s"

Q@ EREZERSHARBE WAL o 858 BERTASHEIL,

. IBT T a4 R0 EHHI NUMAResourcesScheduler %R :

I $ oc create -f nro-scheduler-cacheresync.yaml

i Bl

I numaresourcesscheduler.nodetopology.openshift.io/numaresourcesscheduler created

1. 2 NUMA-aware HERRF 2D EMINERE :
a. BITUTHSIE CRD 252 0IE8KI :

I $ oc get crd | grep numaresourcesschedulers

i Bl
NAME CREATED AT
numaresourcesschedulers.nodetopology.openshift.io 2022-02-25T11:57:03Z
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TUTaS, REFNEEAERFREETAHA

lon
™

I $ oc get numaresourcesschedulers.nodetopology.openshift.io

LN
NAME AGE
numaresourcesscheduler 3h26m

2. REAERFNESES EREmMe8E LA

a. IZ1TLL T4, FKEXME openshift-numaresources 4% 22 5] 12 1TH pod FI3K :

I $ oc get pods -n openshift-numaresources

=1
NAME READY STATUS RESTARTS AGE
numaresources-controller-manager-d87d79587-76mrm 1/1  Running 0 46h
numaresourcesoperator-worker-5wm2k 2/2  Running 0 45h
numaresourcesoperator-worker-pb75c 2/2  Running 0 45h
secondary-scheduler-7976¢c4d466-qm4sc 1/1 Running 0 21m

b. EFUTRS, KR=HAERRE pod WA :

I $ oc logs secondary-scheduler-7976c4d466-gm4sc -n openshift-numaresources

i th o Bl

10223 11:04:55.614788 1 reflector.go:535] k8s.io/client-go/informers/factory.go:134:
Watch close - *v1.Namespace total 11 items received

10223 11:04:56.609114 1 reflector.go:535] k8s.io/client-go/informers/factory.go:134:
Watch close - *v1.ReplicationController total 10 items received

10223 11:05:22.626818 1 reflector.go:535] k8s.io/client-go/informers/factory.go:134:
Watch close - *v1.StorageClass total 7 items received

10223 11:05:31.610356 1 reflector.go:535] k8s.io/client-go/informers/factory.go:134:
Watch close - *v1.PodDisruptionBudget total 7 items received

10223 11:05:31.713032 1 eventhandlers.go:186] "Add event for scheduled pod"
pod="openshift-marketplace/certified-operators-thtvq"

10223 11:05:53.461016 1 eventhandlers.go:244] "Delete event for scheduled pod"
pod="openshift-marketplace/certified-operators-thtvq"

6.5.2. 1o & NUMA BEIEAERRREEE
BT E A RS NUMA BUNAERFENAE, MREE, LU BN

NUMAResourcesScheduler %JRE spec.logLevel FEERI@MIAEREFBEHN T, TESEN
Normal. Debug # Trace, HEH Trace & iF4HRILIN,
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ERWHBAERFNBTIS, ERREECTHAERFRR, HFERERENARE
A EFWBEC, EIEVNHFE, HERFITEREZHNITFIE.

FeREZ M

e % OpenShift CLI (oc) .

o LIEA cluster-admin A B9 &K,
ik =

1. MR X A121T78 NUMAResourcesScheduler %R :

a. BT TS IKEUELH NUMAResourcesScheduler :

I $ oc get NUMAResourcesScheduler

it~
NAME AGE
numaresourcesscheduler 90m

b. BT T e & kMR = MR E R IR

I $ oc delete NUMAResourcesScheduler numaresourcesscheduler
i~

I numaresourcesscheduler.nodetopology.openshift.io "numaresourcesscheduler" deleted

2. fFLUF YAML 2752324 nro-scheduler-debug.yaml &1, A B E25 5 E 2K Debug :
apiVersion: nodetopology.openshift.io/v1
kind: NUMAResourcesScheduler
metadata:
name: numaresourcesscheduler
spec:
imageSpec: "registry.redhat.io/openshift4/noderesourcetopology-scheduler-container-

rhel8:v4.16"
logLevel: Debug

BT TS, QIEFEHM Debug logging NUMAResourcesScheduler %R :

I $ oc create -f nro-scheduler-debug.yaml
it Bl

I numaresourcesscheduler.nodetopology.openshift.io/numaresourcesscheduler created
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1. K& NUMA-aware HERFE2EENIIEE :
a. IZTLL TR E CRD @& 20K :
I $ oc get crd | grep numaresourcesschedulers
=1

NAME CREATED AT
numaresourcesschedulers.nodetopology.openshift.io 2022-02-25T11:57:03Z

TUTaS, REFNEELAERFREETA

on
™

I $ oc get numaresourcesschedulers.nodetopology.openshift.io

=l
NAME AGE
numaresourcesscheduler 3h26m

2. REAERFNESES EREmMe8E LA

a. IZ1TLL T4, FKEXME openshift-numaresources 4% 22 5] 12178 pod FI5K :

I $ oc get pods -n openshift-numaresources

=1
NAME READY STATUS RESTARTS AGE
numaresources-controller-manager-d87d79587-76mrm 1/1  Running 0 46h
numaresourcesoperator-worker-5wm2k 2/2  Running 0 45h
numaresourcesoperator-worker-pb75c 2/2  Running 0 45h
secondary-scheduler-7976¢c4d466-qm4sc 1/1 Running 0 21m

b. IZfTUTEaS, IKIR=HAERF pod WEK :

I $ oc logs secondary-scheduler-7976c4d466-gm4sc -n openshift-numaresources

i th 7 Bl

10223 11:04:55.614788 1 reflector.go:535] k8s.io/client-go/informers/factory.go:134:
Watch close - *v1.Namespace total 11 items received

10223 11:04:56.609114 1 reflector.go:535] k8s.io/client-go/informers/factory.go:134:
Watch close - *v1.ReplicationController total 10 items received

10223 11:05:22.626818 1 reflector.go:535] k8s.io/client-go/informers/factory.go:134:
Watch close - *v1.StorageClass total 7 items received

10223 11:05:31.610356 1 reflector.go:535] k8s.io/client-go/informers/factory.go:134:
Watch close - *v1.PodDisruptionBudget total 7 items received

10223 11:05:31.713032 1 eventhandlers.go:186] "Add event for scheduled pod"
pod="openshift-marketplace/certified-operators-thtvq"

10223 11:05:53.461016 1 eventhandlers.go:244] "Delete event for scheduled pod"
pod="openshift-marketplace/certified-operators-thtvq"
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6.5.3. X ¥R A exporter T FEHERR

BT BN B resource-topology-exporter Hi&, X4 £E 45K noderesourcetopologlogies
X RIFFATEEHERR,

BICH e8I I mfé NUMA FREIHN 5 56, Flan, & worker B worker
T AN EA N MBI noderesourcetopologies 75, #i5 worker,

FRFM

e L% OpenShift CLI (oc) o

o LIEA cluster-admin £ E - 15 & %,

it

1. ZREXE NUMA Resources Operator BT /25 (daemonset) . B8NP #H21E
NUMAResourcesOperator CR 1 —4 N H nodeGroup, 2T Fap:

$ oc get numaresourcesoperators.nodetopology.openshift.io numaresourcesoperator -o
jsonpath="{.status.daemonsets[0]}"

i Bl
I {"name":"numaresourcesoperator-worker","namespace":"openshift-numaresources"}

2. fEAE—%H8 name [EREXFTFREITFIHFREAIRZE

$ oc get ds -n openshift-numaresources numaresourcesoperator-worker -o jsonpath="
{.spec.selector.matchLabels}"

i Bl
I {"name":"resource-topology"}
3. 217U T4, {#F resource-topology #7%KEX pod :

I $ oc get pods -n openshift-numaresources -I name=resource-topology -o wide

i o Bl
NAME READY STATUS RESTARTS AGE IP NODE
numaresourcesoperator-worker-5wm2k 2/2  Running 0 2d1h 10.135.0.64
compute-0.example.com
numaresourcesoperator-worker-pb75¢c 2/2  Running 0 2d1h 10.132.2.33

compute-1.example.com

4. KT S IEEEEHERRA T s N B worker pod _EJZ4THY resource-topology-exporter 2389 H
= g (=R I AN
o 1BITLATR e R
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$ oc logs -n openshift-numaresources -c resource-topology-exporter numaresourcesoperator-
worker-pb75c

i th o Bl

10221 13:38:18.334140 1 main.go:206] using sysinfo:
reservedCpus: 0,1
reservedMemory:

"0": 1178599424
10221 13:38:18.334370 1 main.go:67] === System information ===
10221 13:38:18.334381 1 sysinfo.g0:231] cpus: reserved "0-1"
10221 13:38:18.334493 1 sysinfo.go0:237] cpus: online "0-103"
10221 13:38:18.546750 1 main.go:72]
cpus: allocatable "2-103"
hugepages-1Gi:

numacell 0 -> 6

numa cell 1 -> 1
hugepages-2Mi:

numa cell 0 -> 64

numa cell 1 -> 128
memory:

numa cell 0 -> 45758Mi

numa cell 1 -> 48372Mi

6.5.4. BIEfRDBITTIRIA exporter BLE MR ET

INRICERE TR NBENERPLZLE NUMA Resources Operator, FEHLIERT, Operator &ZRH
active, {BETIREIR$ exporter (RTE) SFHH #7125 pod B E 7~ RTE MECETRK, H40 :

I Info: couldn't find configuration in "/etc/resource-topology-exporter/config.yaml”

A& EE ERERRRIESN AT AMREEMN kubeletconfig, M52 ER4 RTE configmap.
o, LATFE&EEER ) numaresourcesoperator-worker configmap B & X R (CR) :

I $ oc get configmap

Ll N
NAME DATA AGE
O0e2a6bd3.openshift-kni.io 0  6d21h
kube-root-ca.crt 1 6d21h

openshift-service-ca.crt 1 6d21h
topo-aware-scheduler-config 1 6d18h

EIEBEESEEEF, oc get configmap th&:3RE— numaresourcesoperator-worker configmap
CR,

FoRFMH

e Z2%E OpenShift Container Platform CLI (o¢) &

o LIEH cluster-admin f{FEBYFE F B9 & 5,
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o Z% NUMA Resources Operator F#8E NUMA BANHIBh i E 2%,

i =
1. EAUT®S, i kubeletconfig H# spec.machineConfigPoolSelector.matchLabels {&
#1 MachineConfigPool (mcp) worker CR F1#J metadata.labels B91E :
a. IBTLA T4k E kubeletconfig 175 :
I $ oc get kubeletconfig -o yaml
=1
machineConfigPoolSelector:
matchLabels:
cnf-worker-tuning: enabled
b. ZTUTHEREIRE mep 7% :
I $ oc get mcp worker -0 yaml
=1
labels:
machineconfiguration.openshift.io/mco-built-in: ™
pools.operator.machineconfiguration.openshift.io/worker: "
cnf-worker-tuning: enabled 17%:3% 8 1 F MachineConfigPool %%/,
2. Yw%E MachineConfigPool CR EE & &R VERE, i
I $ oc edit mcp worker -0 yaml
fr =1
labels:
machineconfiguration.openshift.io/mco-built-in: ™
pools.operator.machineconfiguration.openshift.io/worker: "
cnf-worker-tuning: enabled
3 NANERRHAEFEFNARFNRE. 21TUTHRS:

[2

o KMAERENMATHAH numaresourcesoperator-worker configmap CR:

I $ oc get configmap

it =Bl
NAME DATA AGE
O0e2a6bd3.openshift-kni.io 0  6d21h
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kube-root-ca.crt 1 6d21h
numaresourcesoperator-worker 1 5m
openshift-service-ca.crt 1 6d21h
topo-aware-scheduler-config 1 6d18h

6.5.5. Ii5E NUMA Resources Operator ##E

& AT LAEF oc adm must-gather CLI ep 5 RINE B R ERBFME R, SIES NUMA Resources Operator
KEXHITHREFNXN R

FeREH
o MATLUFAEA cluster-admin B&IAE iR EEE,

o B% %k OpenShift CLI(oc).

ff

L=

S

o ZE{FHF must-gather 3% NUMA Resources Operator (&, &3 E NUMA Resources
Operator must-gather 1%,

$ oc adm must-gather --image=registry.redhat.io/numaresources-must-
gather/numaresources-must-gather-rhel9:v4.16
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VAR

AL EEBE B F&R/IMEFTE 5

BRI,

87 & 7Y RMEMMEREIE

R AEER, &

7.1.1. A A9 A MR 0 L T
TERFFAMFEMELT, LAEALUE OpenShift Container Platform 1%,

* 7.1. o] AEREE

File

IOE S

TEBRERSE (OS) FIE NI &

ERATHEETEEHERE, HodXXHRA
HEZEEREXHHNNARER

RN T i KIS (SAN)

FAHRE, IBKE, SRRAE—
A AR BB R

D&

£ OS HF N EHEHMIXHRAT

IR MM INERE (Network Attached
Storage, NAS)

BURF ARG, LM, TERERE, &

FTHE, R, XHBIENFMEEIhEER
BERBRATRA,

@i REST API i s 117]
Al fig BLATE OpenShift B& registry R {#

N R UAEN AR (/) B
TR AR,

1. NetApp NFS 1EfEF Trident 4 X158 PV BR

712 HENTEEFERA
RIELET WA TER OpenShift Container Platform &N R B EN TR BEHER A,

xR 7.2 #HEN, TRENFHERA
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b ERE, SR OB ERRIIA EE T

R A= Y

Bl

AWS EBS #] VMware vSphere X#F7E
OpenShift Container Platform AR
FERFAMES PVES .

RHEL NFS, NetApp NFS M #1ftRi g
NFS

AWS S3
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R Block File xR
ROX! Yes® Yes? =

RWX2 & = =
Registry AIBE AIBE HFFR
I BH registry TiEBE A& HWE
Metrics> HEER Configurable® ToIEECIE
Elasticsearch Logging HER Configurable® T 6
Loki Logging TAME TAME HED
Apps HEER HEEH Not configurable’
'ReadOnlyMany

2 ReadWriteMany

3 Prometheus 2 AFISHBUENERRA,
A XFERAFOERLE. ERHYERE. VMDK. NFSE¥. AWS EBS #ll Azure i,

SKHFigtrEdE, A ReadWriteMany (RWX) iSRS 4R R A SN, MEFEAXHEE, ERE
EERERATERBENEAESEFIR (PVC) ERE RWXiHEER,

SATFAXFILE, ESHNASEREERAMEEPNEEEERRAAR. S/ NFS EEEIFANESHE
iF NAS (3 Gluster) ATRERMFEIR. Kk, OpenShift Container Platform Logging 184 Elasticsearch
i LokiStack BEFEMAZRF NFS, EAIUAEAN BEFHEERA— M RALSERE,

7 Wt REFHEAR BT OpenShift Container Platform B9 PV =% PVC . NARFEBIISN R REST AP
£,

T BRMEREHRCE (registry) E— OpenShift 5tk registry, BEHNHEZ A pod
ZITRIA,

L

7121 FENBERFEHEIL
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BF

i £ 7R7E Red Hat Enterprise Linux(RHEL) {8 A NFS AR 55235 1F N %0 AR 35 B9 51 [E
BYAJ, X8 ¥E OpenShift Container Registry #1 Quay, Prometheus T ii%%E 4, LU
% Elasticsearch B FB&EME. Hit, FEWUER RHEL NFS /Eh PV i AT &0 R
%Q

M LR HEA NFS SCHIATRER A X LM, MFETHRESSLWHHBERNER, 1HKEE
KHI NFS I,

7.1.2.1.1. Registry
TEIEY BH/ B AT A (HA) OpenShift 515 registry SEFERE -
o FRERATHEERF RWX JiF&,
o HFRERAMARIELE —H4E,
o HEGFMHMRARWREM, ABRRYEMH,
o XfFRAFEFIMNELENEM OpenShift Hilk Registry REFEE, B FHEEFREAXHFIE.

7.1.21.2. " RM registry

TEY B’HI/HA OpenShift Hiffk registry SEEFERE H -
o TFRERARWISZE RWX Vi [FRR =,
o HFRERAMAIRIELE —H4E,
o HIAFMRARNRE,

e 7 #F Red Hat OpenShift Data Foundation (ODF), Amazon Simple Storage Service (Amazon
S3), Google Cloud Storage (GCS), Microsoft Azure Blob Storage, #1 OpenStack Swift,

o NREMINIZTESR S3 =K Swift,
o XFIERFEA, 0 vSphere MENRE, M—AERENE AR IHEE,
o HFHMRERNTEEMN,

7.1.21.3. 1617

1£ OpenShift Container Platform £& B metrics SEAEEH -
o HIRFMHBARREM,
o WNREFMETHEEN.,

BE
B EINE T HIEE metrics SEAFERE R A HEF A XXHFE,

7.1.2.1.4. B&icx

1£ OpenShift Container Platform £ & A LRI E S -
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e Loki Operator :
o HILFMHIRAR S3 AN RFM,
o HEFMENAIEERM,

e OpenShift Elasticsearch Operator:
o HIAFHERARRIFE,
o AIXFFNRFFME,

=1
B HAFICFMA 5.4.3 #, OpenShift Elasticsearch Operator E2#FH, THIELUEHA
TTRRAFRMER, IS ESRIATERBRPREN XN IENREFRFEENXE, A

XN IR ABREUOE, FRHMER, EaTLUER Loki Operator #E77 OpenShift
Elasticsearch Operator &R A RKEBEINBHEFME,

7.1.2.15. NRAERF
NERERFHESREARNBRFMAR, MTEFRS :
o THFIIA PV EBEBMFMERORBIEEN A REME, BARS T R ERTF—MERIERE,

o VARFAXAABETRNMARFENFHENER, URNASHENEE—ETFUBRNA
BFI RIESFMHEZ BN AR IR,

7.1.2.2. Htv e KN R EHEEN

BF

REIWIE Write BB TEM#E, (10 eted ) A{EE RAID BB, MREFER RAID B2 &2
17 eted, RETRESB R T VE 7 5 M RE [ A XS

® Red Hat OpenStack Platform (RHOSP) Cinder: RHOSP Cinder i@ 7E ROX 1 [a|#& = B3 5l
fEH,

o HIEZE : BIEZE (RDBMS. nosql DBs &%) HiETERA%T B EHERESRIFHIMEEE.

o cted MFEHELINEBARWHNEFMMELUNERBTET RO AAREER. AXEENELENKIR
BER, UBRIERFHIMSMEINE, HSH #F etcd LH,.

7.13. BIREMHEER
TRELET OpenShift Container Platform 4B ABEHN T EB %,

% 7.3. AT %1% OpenShift Container Platform #iE#E B%
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Bx #ix K TiisAE K
/var/lib/etcd A FF 8RR etcd INF 20 GB, REEINEIR KRR
i, ., REFMETHIE.
BRI KE 8 GB,

F% 1N 8 GB NFEHEHI

/var/lib/containers iX & CRI-O iz {7 Byt B 16 GCBREMTRFHE BKZICITREDENR
HR. ATFENRRHIZT ES506B. HER, X o
B9, S3& Pod NRINARNIZRATFRER
AEGEFER, FERT NEEEKX,

registry 1.
B%N8GB NEFEM
4 20-25 GB,
/var/lib/kubelet pod Il 4 CIES INRFBEFMER pod &
(Ephemeral volume) BREAES, N&N. 10
Fif. XSIEESITN#E REAENFNE, TR
HEIRRNEMNEEF BRI K,
fifl, SIEINELE.
kube secret IRZHFA
MBZRNEBIES,
/var/log AEAHNBREXH. 10 ¥ 30 GB. BEXHTRERRER K
; R/ANET LR 38 AR
HEARSREEEE,

7.1.4. 77 Microsoft Azure LAt F ML RE

OpenShift Container Platform 1 Kubernetes i MEBEBURE, BUUEREIRMIEFME, 552 control
plane 7 R EBY etcd,

S FEFIE Azure KRBT BBRI T EH KR, control plane H28HEUNIRVE R OTREEL N 1% A
LURFF XA A & /N BT E 5000 IOPS / 200MBps, th&EMERLLET ZE 4 1TiB Premium
SSD (P30) #&fit, 7E Azure #1 Azure Stack Hub A, REZLMEREE MR T SSD fkEi K/, EiLE|
Standard_D8s_v3 EHIHE R E R LN ERLE, BirHk 5000 I0PS, EDHFEE P30 Mk,

TEEREERS, EMNEFUAIXES ReadOnly, LUSEIMEMERHE IOPS MIEME, MEFHIEE
(EEMHNAFHAM SSD e £) Mg EIRERERIRTS S, MiXTE blob FHEH.

7.1.5. E IR

e fid& Elasticsearch B&1EAE

7.2. AL H

OpenShift Container Platform HAProxy B& R 23 o] LU B s BC & LALLM BE.
7.2.1. Ingress Controller (router) MRERIEL:
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OpenShift Container Platform Ingress Controller 3¢ & FH 232 F R HFA OB B/ N ARRFFRSHIA
ORER AL SR,

LAREFIAIRR HTTP 15 KL D HAProxy BEHZRMERERS, HMEERRTEIER. 2
e HTTP keep-alive/close =
o PRARE
o X TLS RIERE &R F ik #F
o BNBEIBEIFFITERK
o BB
o [FifkBRSS 2 TTE A/
o EZEIMLEN (M%4%/SDN iR AR. CPU %)

BRIMEHRRMRESBAMATE, LIEXENEE—1E 4 1 vCPU/16GB RAM IR E =SB FR 1T,
— > HAProxy B8 25 (032 HR /EUR4L LE B9 100 D ESHAR S5 1R A4 kB S TTHE, BSRLELIT A,

TEHTTP B keep-alive R TF :

Encryption LoadBalancerService HostNetwork
none 21515 29622
edge 16743 22913
passthrough 36786 53295
re-encrypt 21583 25198

TEHTTP X (F keep-alive) 1HEH :

Encryption LoadBalancerService HostNetwork

none 5719 8273
edge 2729 4069
passthrough 4121 5344
re-encrypt 2320 2941

ZXiA Ingress Controller E2& Fi T ¥ spec.tuningOptions.threadCount FEX 1% B 4, M T HANTRRE
BUlH R & i 5RB& : Load Balancer Service #1 Host Network, TLS &1k E B FINBKE, FAHTTP
keep-alive K&, A HAProxy B&HI23 A 7E Tl mE A /IR 8 kB B 75 1 Gbit NIC,
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STEFEANRCESRRYAZTE, MR UMEAZIL ERBE T LANMERRRAIMNE, X T FHH
EHRAABRHEIMEZEERD, ETFAEREMERIMEERIBRLUNTH. TREEXEBHSBEEN
NARFHENESER !

NRAERFHE NMARRFRE

5-10 S/ web BRSS 2R E R IF IR

100-1000 ENHSRBRNN AR

BURTFRHERBEEAR, HAProxy BEAXFHRE% 1000 MEFMEEH., Ingress Controller HAEATRER = H
EEHN REFREEDFMRERRS], WMERMIES, BSABRIERE,

MRBELNRS TN ATRRFD Ingress SkEEHZE, NN ZERKRBEIRDF (router sharding) LAESEhERA
I RIEBEE.

MFEEX Ingress DAMEZER, ESH FHBRERSZHER R AZEARY BE Ingress Controller 43
}#Q

IR AT LUMETR Ingress Controller E8Z, #R#F Setting Ingress Controller thread count (X F#F2) #0
Ingress Controller configuration parameters (X F#8E) BIRZE, LUREM Ingress Controller HiA&HH
Hitw LR &,

7.2.2. BLi& Ingress Controller 775 &, & E S shiEM

B8 517 N H OpenShift Container Platform Ingress Controller (B&HI2S) EIEMIKRHSRENERE
kubelet F/EE. MAEEMFRNBENE, REARNFEEMAEERNEABRINE R, XEML
OB AT MR E RN KA, RN AT RE R S P T N AR F EEMNRARES, REBERAWEIE
AR R B ERNFT R ENE BRI,

R LI IR 2R S 851 livenessProbe. readinessProbe # startProbe Z#{_t# timeoutSeconds
H,

2 Hah
livenessProbe livenessProbe & kubelet & Pod REERHZTEEE,
readinessProbe readinessProbe iR &R BRERBELBTEE, UMEERNMEREEN

pod i}, kubelet &4 pod FRIC AR EZRE, ARG, % pod Mk bRiC A ARER
2, XMRERNAE kube-proxy, 1EEE T MEHIERMWTEER, kube-
proxy 5= #HHEIRBE, FIMHRELZEENZ pod BT 5,

startupProbe startupProbe 7E&H 25 pod Rt % 2 2 FIBINTE], LUE kubelet FFIA A X RS
RS EEMMAE IR, XFREEHT [E a] LABA LE T A % B R ki s B R
BRTEER.,

BF

timeout BEEIMZ— M@ AMEA, ATRTFRRFE, BE, RANIZZEHXLER
A, FEEIREDY S BURNIGBI BORR A (R EFT FF ST HRF IR 3 JIRA (7],
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BUFRANER T e EEE N FOAER B 25 SR B SN T B B A 28 EE RN E 5 78I

$ oc -n openshift-ingress patch deploy/router-default --type=strategic --patch="{"spec":{"template":
{"spec":{"containers":[{"name":"router","livenessProbe":{"timeoutSeconds":5},"readinessProbe":
{"timeoutSeconds":5}}1}}}}

ESATS

$ oc -n openshift-ingress describe deploy/router-default | grep -e Liveness: -e Readiness:
Liveness: http-get http://:1936/healthz delay=0s timeout=5s period=10s #success=1 #failure=3
Readiness: http-get http://:1936/healthz/ready delay=0s timeout=5s period=10s #success=1
#failure=3

7.2.3. Bt i& HAProxy E Nk A ks

YIRFEHEHISBEHRBMIE RS, OpenShift Container Platform B&E2s 2B #H HAProxy MBCE., A
&, HAProxy EMEEHEHNEBELUEXLEEREN. L HAProxy EFMEN,, eER—NMEARE
HTHOED B SR AN IR TR,

HAProxy (R¥FIRVEFRIEFEIZTT, LUCIBIEIAERE, BERXLEEEEXMA . HIBARE KIAEER, XLt
R R R HFE TR,

EIAE /N HAProxy EFTINELFIFE S 5, BRI LAEF spec.tuningOptions.reloadinterval FEXELiE
Ingress Controller, LUXBHKBIEHE A AR,

DIk

==
[=]

AR HAProxy EFTINEFFRIXERANETRERSBUREH R RS EH 4
HEIR, BERHENXS, EERILEEHBT BT AR BRER,

it

o ZfTLLT®%, fHBIA Ingress Controller IR /)N HAProxy E#rnE: [AIF@E N 15 7 -

$ oc -n openshift-ingress-operator patch ingresscontrollers/default --type=merge --
patch="{"spec":{"tuningOptions":{"reloadInterval™:"15s"}}}'

7.3. B RIS

OpenShift SDN {# OpenvSwitch, LAY B LAN(VXLAN)RZE, OpenFlow #NIAD iptables, ®TLA
ERAERW. ZPAFIF ethtool I E AL LML,

OVN-Kubernetes {8 F3 5@ FI & b E 25 (Geneve) IR 2 VXLAN YERBRE I, AT LA FE L% i
2% (NIC) ENESRIVATL LM%,

VXLAN 1245585 VLAN B95F40, ELa0MZE M 4096 INEI—FSEB A, UREMIBMAIHNE 2 EiEEE,
XAVFIRS BRIFRA pod HEEE, BMFEEIIERRARSFZTHEMILL,
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VXLAN £ 8RR (UDP) BIEEHEHEZXMERERE. BR, XRFH CPU HAKRIZM, XL&
SEREE S MM AESEMEEE MR, DRIEE LT RhTASMTFRE, 1RiE CPU
BB, XMEABLEFHATRKREELEE, SEANFEBEMHEMELIIGINER.,

. EHHANERN CPU MR LML IEIR S Gbps MAEME, HEAST HHEEE (40110 3X 40 Gbps)

B, MEERTRERRE. ETF VXLAN REMEREE—NBEMEE, EHFTERTELISH OpenShift
Container Platform, HF VXLAN B9SEH, F{al&Hf T VXLAN B25E rI M 2% 8 = A FE L O EE,

JNRIEFH LT Gbps, AL :
o HAXBATRBBAKRANMSEG, LIIER XL (BGP)

o {HH VXLAN-offload THEEMIM 2% 5EEE2S, VXLAN-offload IR GRISFIFE XM CPU FEEMFR
%5 CPU %o B4 EEC 2T g G, X2F Pod 1N AREFERN CPU B, FRFHE
FR FR EL 4% EE A 2R ) 2 BB T

VXLAN-offload AEFEIER, B2, BIMFEIERNH K CPU FEAXK,

7.3.1. NIERIMLE L MTU
AWM EENRAEFH AT (MTU) : FLEEOZEHIEE (NIC) MTU FIEEE R4 MTU,

NIC MTU {X7£ OpenShift Container Platform &N H1TEE, MTU /N FHEFETFEMLE NIC IR K
XFE, IREZEMAELE, HEESRATENE, IREZMARNER, HEFE—MREE,

OpenShift SDN % iH#H B = MTU T EA/NTF NIC MTU 50 15, IEIK P BT SDN overlay Frk,
th, FEEBELAKMMLS, NIZNEEE N 1450, FEEERMILAKMMLE S, XN E N 8950, jXLE(EHN
1%H Cluster Network Operator 12#& NIC EZEH MTU Bhi%iE, Eit, EHEEFEETSEIHNXLE
. Amazon Web Services (AWS) FIENIME X FFEBMILAKM ML, WIXETUESNELE, 2
REIESITL (TCP),

M OpenShift Container Platform 4.14 74, OpenShift SODN CNI E#F A, B
OpenShift Container Platform 4.15 &, MSEHT B LEAT, EUEHNAITRA
B, TFXUMHBR OpenShift SDN MZE1EM, HABRXZIF. ZLIESEMBREIN XD IhEEIR
RFHEIRMEEMSZE, BEFR2BUHXNIEE, £ OpenShift SDN CNI FIERIEEE, &
AT LUE A OVN Kubernetes CNI,

XFF OVN #1 Geneve, MTU @ZiZEA/NF NIC MTU 100 Z77,

XA 50 FHBEFRL S OpenShift SDN R HEHHE%, Hith SDN R A RTLEZRE X
EEAHLED,
7.3.2. RERBIE BRI R

ERERBEH SN ANERT BE KBRS, EERLERERTE install-config.yaml {4 R8N #1115
BEEML cidr :

networking:
clusterNetwork:
- cidr: 10.128.0.0/14
hostPrefix: 23
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machineNetwork:

- cidr: 10.0.0.0/16
networkType: OVNKubernetes
serviceNetwork:

- 172.30.0.0/16

INSREERFRY T REGET 500 D, MIFTEERIRIABERE ML cidr 10.128.0.0/14, FEXFER T, BIUF
Hi%E’ 10.128.0.0/12 5 10.128.0.0/10, LASzHsBid 500 N7 mHIIA R,

7.3.3. IPsec BY&N

ROyMBMEEE T KRENER CPU IR, FTLUSRAMEE, TILFERM IPRERARM L, B
M R EMEMER CPU ERE,

IPsec XA NIC B, R7E IP ARMERAIMERE, URIATF NIC HENFER, XBKE, EEA
IPSec if, —£& NIC IIEIIRERTRETT AR, HARRSREHEREIFILI CPU AL,

7.3.4. HAt R
o BEBNIMLERE
® OVN-Kubernetes M4 3E4HIEEE S
® OpenShift SDN RIZ4 {4 HIES B S 3

o {EM worker IEREERRE S L RIMEHIRRFEEM

7.4 FERAEHGHRZERBEIL CPUERAE

IEAT LAME A mount % 22 [B] £ 2 £ {E OpenShift Container Platform 8% #y CPU &, LUEH

kubelet #1 CRI-O #Hi2iR A A AL (E], XA systemd EANEE CPU IR, BINRESEZE).

BE

EH B EAHERZ— M RATGINEE, FATIGINEERZL0E MRS F R ML
(SLA) %%, HINEERIBEH A TR, ABAHETETIMERFERE], XERATIT

Thee el LUME A F IR B XA IIEE, HENSEF LM EREREE L,

BRIABRAT G FEEMNESER, WSARATIT i F e,

7.4.1. SEFEEH AL

FEENEERATREEESR, WMETRGRERPHABRITEEERIILIIXMH. HERN Kubernetes
R BREABR SR ERNTRE, XEMERREENRERITIHE,

FNIRERGFEA systemd FEAAHERRAEE G RZEE : PR Linux HEEH Kubernetes FARERIEHNKE
3, kubelet #1 CRI-O MIZEILINERE AT A B 252170 kubelet #HE RMTNN R ZEHE, BE, £
FLA ip 4 22 [A] R B 55X A E TR SRBEE R Al 4 systemd FF5H, BIhgERBE =S|, N CRI-OH
kubelet i FA B IR AU FEE 3 Ay & 22 [H] o] WA 5 3K B (24T systemd SEM ENBRERE X ENBRFEEH,

HITE, R OpenShift Container Platform B &R el LUKSEBTER CPU {L{LThEE, A LUET Y
Kubernetes fFEMEH R EFHEIFFNA A REKENMERIREREM.

THERT HEZFIFZEH Kubernetes &%, XWMHZRETR T EENE. EVEIEZHM none
R BN RIS,

99


https://docs.redhat.com/en/documentation/openshift_container_platform/4.16/html-single/installing/#modifying-nwoperator-config-startup_installing-aws-network-customizations
https://docs.redhat.com/en/documentation/openshift_container_platform/4.16/html-single/networking/#nw-operator-configuration-parameters-for-ovn-sdn_cluster-network-operator
https://docs.redhat.com/en/documentation/openshift_container_platform/4.16/html-single/networking/#nw-operator-configuration-parameters-for-openshift-sdn_cluster-network-operator
https://access.redhat.com/support/offerings/techpreview/

OpenShift Container Platform 4.16 Bl {fh4gtEfIt4AE

systemd

/run/systemd

Host OS processes

/run/host

Kubelet

/run/kubelet

Container-runtime

Default
/ namespace

/run/systemd
/run/host
/run/kubelet
Jrun/cri
/run/a

Container 3

(mountPropagation:None)

/run/c

/run/cri I
Container 1 Container 2
(mountPropagation:Bidirectional) (mountPropagation:HostToContainer)

/run/a /run/b

/run/systemd /run/systemd

/run/host /run/host

/run/kubelet /run/kubelet

/run/cri /run/cri

/run/a

X8, HITEE systemd, ENRIERTAE, kubelet NIBIRIZITH HE RN R A HE

o systemd. EHIRERTARE. kubelet BB ITHF AR AT LAV R A B R AN A W14,

o A1 (ERANMEHILBEE) "LV systemd MENIEEL, kubelet #1 CRI-O #E#i, JREB
BE189EE (W0 /runja) X TF systemd. EHURFERGIRE, kubelet, BEZITHAAMEE
TENHRSINEELRLE (NAERSF2+) T,

o 232 ({FH host-to-container HHZIBECE) AT LLIIH] systemd FIEHNIER. kubelet #1
CRI-O ¥#, JREAS 2 WEH, (40 /run/b) FHEMEAML £ FSXEARA N,

o R IFBEERHLE, MAMEHRRET LY., REASE 389EE (W0 /run/ic) MEMH

fts £ N SCERANA W
TEIER T HEEHRIRS,
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systemd
Default
/run/systemd - namespace
/run/systemd /]
/run/host
Host OS processes
/run/host
Kubelet
v Kubernetes
/run/kubelet namespace
/run/systemd /]
/run/host
/run/kubelet
Container-runtime /run/cri
/run/a
/run/cri l
Container1 Container 2 Container 3
(mountPropagation:Bidirectional) (mountPropagation:HostToContainer) (mountPropagation:None)
/run/a /run/b /run/c
/run/systemd /run/systemd
/run/host /run/host
/run/kubelet /run/kubelet
/run/cri /run/cri
/run/a

o I systemd HREABRZ LN ETF Kubernetes BUHEH s T AV ENHIE, BIUGIEEET
systemd FIENIEE =,

o IHURERIIIRRBEVA] systemd FEHEH R,

e Jy CRI-O #l kubelet fE 3 £ REV A R A, ARAERETASNERTEMITEM
systemd S EMENIRIFRTZE,

o AHF[IMITHREFARZ, BetlEsviEs (40 /runfa) FEX systemd HENIRIERGIHFR A
Wo 1B8AXS kubelet. CRI-O FIEMEE T EH BT EFNAELLIENALE (40 Container 2)
E-J[]_LO

o HE2MALR IMNITHIFIERRY,

7.4.2. B EFER % 2R 4
A A BTG QAL EERIIRDWEBIEZT.

101



OpenShift Container Platform 4.16 Bl {fh4gtEfIt4AE

EHRBBREAFHRE— IR, EMINERAN, EFEATE,

HI8E,

SeRFH
e B% %k OpenShift CLI(0c).

o MBLILEH cluster-admin F R - D&,

ff

L=

S

1. AT YAML 624 mount_namespace_config.yaml #9324 :

apiVersion: machineconfiguration.openshift.io/v1
kind: MachineConfig
metadata:
labels:
machineconfiguration.openshift.io/role: master
name: 99-kubens-master
spec:
config:
ignition:
version: 3.2.0
systemd:
units:
- enabled: true
name: kubens.service
apiVersion: machineconfiguration.openshift.io/v1
kind: MachineConfig
metadata:
labels:
machineconfiguration.openshift.io/role: worker
name: 99-kubens-worker
spec:
config:
ignition:
version: 3.2.0
systemd:
units:
- enabled: true
name: kubens.service

2. BT ep RN P #E#iep £ Z2 (] MachineConfig CR :

I $ oc apply -f mount_namespace_config.yaml

it Bl

B MFhE A%

machineconfig.machineconfiguration.openshift.io/99-kubens-worker created

I machineconfig.machineconfiguration.openshift.io/99-kubens-master created
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ESATIS

3.

4.

8B 7 & vy RMEAtEEELE

MachineConfig CR &% FIRE R E 30 A FREER RPN A, BRLLEITU T aaRaE
MachineConfig CR BIR 7 :

I $ oc get mep

=Bl
NAME CONFIG UPDATED UPDATING DEGRADED
MACHINECOUNT READYMACHINECOUNT UPDATEDMACHINECOUNT
DEGRADEDMACHINECOUNT AGE
master rendered-master-03d4bc4befb0f4ed3566a2c8f7636751 False True False
3 0 0 0 45m

worker rendered-worker-10577f6ab0117ed1825f8af2ac687ddf False True False
3 1 1

BT T84, FRA control plane # worker 7 s A Zh 5 F§ MachineConfig CR :
I $ oc wait --for=condition=Updated mcp --all --timeout=30m
i Bl

machineconfigpool.machineconfiguration.openshift.io/master condition met
machineconfigpool.machineconfiguration.openshift.io/worker condition met

BINIEEB ENBHE, HoTUTeS

1. ITFHEEEENBIRIA shell:

I $ oc debug node/<node_name>

2. ¥T7F chroot &1 :

I sh-4.44# chroot /host

3. K systemd MR L

I sh-4.4# readlink /proc/1/ns/mnt
it Bl

I mnt:[4026531953]

4. ¥ kubelet H#idp & 22 A] :

I sh-4.44# readlink /proc/$(pgrep kubelet)/ns/mnt
it Bl

I mnt:[4026531840]
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5. ¥& CRI-O HE#idp & 22 :
I sh-4.4# readlink /proc/$(pgrep crio)/ns/mnt
=1
I mnt:[4026531840]

sztz POIRES systemd. kubelet 1A SFIZITHT KIS R ZH], 7 OpenShift Container
Platform /1, &25iZ24THfZ CRI-O,

INR systemd I TF kubelet #1 CRI-O HIsEEi R A, NIEHEEERN, M LFIRFTR. ARME=/H
PREM TR —FEHESRBEN G, NEHELH.

7.4.3. A FHEN G L ZEH

& B LUEF Red Hat Enterprise Linux CoreOS (RHCOS) 1 kubensenter BIA G & £ BE FHIRIERST
F4FETF Kubernetes BYIEE s LU AT IAZ H % B 89,

BB FHLHY SSH shell RIERLTF default fi R 22 [EIH, EIE SSH shell IR RFHRERFE T Kubernetes

BEE R, MEEL root B &151247 kubensenter 7, kubensenter i 7 3£ HERIR S, BD
FREAEE, halleLihzlT,

B P%'/R'F oc debug 72 shell R1E7E Kubernetes f3 & 22 [AAJ5 5N, £ oc debug
if, MMAEEZ21T kubensenter S EHH S,

MEEAE AR EINEE, kubensenter findmnt 1 findmnt S S REIERANHHE, TILE(I2EE oc
debug =15k SSH shell IRNFRFFIZ T,

SeRF M
o B %% OpenShift CLI(0C).
o RBLIEA cluster-admin H R F F15 &%,
o MEEE T BIER TN SSH TilAl,
AR
1. $TFFBIEREF T HLAYILFE SSH shell, 140 :

I $ ssh core@<node_name>

2. J«/l root B 2o @ RIIR4M kubensenter A 21785, B7E Kubernetes fp R[] Rz {THEA
me, Iﬁjj kubensenter HJ%IIZIK?M R FEAISE, Fli, ETE Kubernetes p ZE [ HIE 1T
findmnt 685, HZTLUTRS .

I [core@control-plane-1 ~]$ sudo kubensenter findmnt

i th o Bl
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kubensenter: Autodetect: kubens.service namespace found at /run/kubens/mnt

TARGET SOURCE FSTYPE OPTIONS

/
/dev/sda4[/ostree/deploy/rhcos/deploy/32074f0e8e5ec453e56f5a8a7bc9347eaad172349ceab9
€22b709d9d71a3f4b0.0]

| xfs
rw,relatime,seclabel,attr2,inode64,logbufs=8,logbsize=32k,prijquota
shm tmpfs

3. E7E Kubernetes #p & 22 (AR B SHETHIRZ B = shell, 151212 B E S M kubensenter B4 :

I [core@control-plane-1 ~]$ sudo kubensenter
it Bl

I kubensenter: Autodetect: kubens.service namespace found at /run/kubens/mnt

7.4.4. FEE 6 R 22 [E] iz TEIANBIRR 55

KT T o] LAE ENIRERGIFIZITHIBE D, LK H kubelet, CRI-O SiAZA G QB EE mp NIz
T8, SN ESmBaEREEEXLEIEF R, OpenShift Container Platform 124t#)
kubensenter A1 Kubernetes H#H R HITH— 1%, HABFEREAMMEIR,

kubensenter 1A T fEEHERINGERS, BIEREAHEINE, BANREMIZT, EXMERT, B
ALERMNEE S L ZE A BHITRENS S,

30, IR systemd RS FBEIEFH Kubernetes HH R EAIFIZ1T, 1HRERS X, FHERTHE
kubensenter B9 ExecStart= 434517,

[Unit]

Description=Example service

[Service]

ExecStart=/usr/bin/kubensenter /path/to/original/command arg1 arg2

7.4.5. M ETR
o Hi BRI
e {FHH nsenter EIEHEZ LA PHNB R

® MachineConfig
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5 8 E BEHEARNEMN

TEENEE P LR E OpenShift Container Platform B, A LIEAHL2E (machine) FHLERE

8.1. X TFENENFIT =

Z % Red Hat Enterprise Linux CoreOS (RHCOS) #BHENEHF NEBEFNT &R, HEUBE—IN5EN
ENEEN BT MachineSet BE L HR (CR) MR, BHENITENREE L THETENREMNE

FHERAE2H M, FHEFEM Kubernetes PR N AT X i+ B 285, ARTFEMESHE M BT NIIEARLER,
g5 Ei217,

L&Y B 25 metal3.io/autoscale-to-hosts ;3 #2918 MachineSet 5/, Machine CR £ B ztl#&,

OpenShift Container Platform {# F§ Machine CR K& %5 MachineSet CR #1157 B E LA B FIEEML T
=1

™o

8.2. 4EFERHLEAM

8] M OpenShift Container Platform Web 2l & 4P BRI EN ENIFIE. FMEl Compute -
Bare Metal Hosts, fA/EM Actions FHIZEHAPEFE—NMES, BRI LR ERIED BMC 15, 4
#5155 MAC Hbit, [FRAAREEEUIE, L UEEENNMAZEOMNRERFE.

BRI LUARNENS AL R, SEFENB AL R, AERFRBAERZE T MEM A
BN RPBH, LT ERXN TRFEHF T RE,

A LLTE web 25| 8 ECHB S BV EN. BUHB & TV HITLATIRE
1. {8 cluster.k8s.io/delete-machine: true;¥ &34 CR
2. WEIHAERBITEN R E
= -

EAREFFTHRENMREENFS pod BB A—TTRIERT, KHAENAERTES
- SERS PUTFIEEE K.

HinBR
o FERHLARINITEH 2

8.2.1. /3 web EHI B EREFFIRNMARNEN
1B A LUTE web 126 & FRAESREF R IRNITRILEN

FoRFEMH
o ERHN L& RHCOS &£E.

o LIEA cluster-admin A B9 & %K,

AR

1. 7 web #£H& 7, 5#nEl Compute - Bare Metal Hosts,
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B 8 = EEANEMN

2. #$% Add Host » New with Dialog,

3. WETHENENIEE M — AR,

4. W& 55 MAC #iil,

5. iXiE EREEEHE (BMC) .

6. FWIAENBEREEZLFIZE (BMC) MAFERE,
7. EEELIREITFENLIR, AFBILE Create,

8. MLV EBRAIAE, LULETANREVENKE. FHE Compute » MachineSets, fAEM
Actions THIEH A% Edit Machine count SEIEINER PN 2RI A E,

ol

@ E,
' EIL I LAER oc scale a3 5 #1iE HHVENIT EN SRR REERI T KRB E.

8.2.2. 7 web #HIB FER YAML TEEEF FIRIMBRNEM,
TR LA AR AR ENEY YAML XXHTE web $2H) & RIE SR PR IR E M,

SeRFMH
o TERMLEMZRN ERE RHCOS T EH3, UEEEFHEA.

o LIEA cluster-admin A B9 &%,
o NiENEMNGIE Secret CR,

1. 7 web #ZH&A 7, F#nEl Compute - Bare Metal Hosts,
2. #%$% Add Host » New from YAML,

3. EHIFHKIELIT YAML, ERENENFHBEREXFE

apiVersion: metal3.io/vialphat
kind: BareMetalHost
metadata:
name: <bare_metal _host_name>
spec:
online: true
bmc:
address: <bmc_address>
credentialsName: <secret_credentials_name> ﬂ
disableCertificateVerification: True 9
bootMACAddress: <host_boot_mac_address>

credentialsName /75| B A% #) Secret CR, 1R 7E credentialsName F;% G5 AN

# Secret, Il baremetal-operator FTEEEEN EN. WFEH K secret LUK IN{AI A
secret WEZER, HSH T 2 secret,
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¥ disableCertificateVerification i% & true AT 2L MEREIEIEHISS (BMC) 2 [HHY
TLS EMNIGIE,
4. %¥¥ Create LURTE YAML F I FHIENLEMN.

5 MLV EEIAH, ULETRAMNENEVEE. SMME Compute » MachineSets, AFM
Actions THIEH A% Edit Machine count RIS N PSRN E,

ol

, BIL T LAER oc scale a3 5 #1E HHERNIT EN SR REERI T RKE,

8.2.3. Boila REITANERINENKE

EH 03255 A BareMetalHost *f {2 LEZHY Machine ¥ § 32, i51E MachineSet % & H 50
metal3.io/autoscale-to-hosts ;x iz,

FeREH
o 4 RHCOS BHITENZFATEERF R, FHOIEX N BareMetalHost % 5,

e % OpenShift Container Platform CLI (oc) &

o LIEA cluster-admin M E - S5 &%,

iy =

1. @id 70 metal3.io/autoscale-to-hosts ST i@ T R ER BN B T BT BEITENSRE.,
<machineset> & N it B3R IX BB TR,

$ oc annotate machineset <machineset> -n openshift-machine-api 'metal3.io/autoscale-to-
hosts=<any_value>'

ERFRNGE BT ENE 5,

L &5 A BareMetalHost T REELEEHOEN 230, BareMetalHost LHE X T 5% =k i%
£33, BareMetalHost & R{ASIRIELE Machine % 5B MachineSet 7 171144,

8.2.4. M provisioner 7 s At BRAEAN E

ERLEERT, EATEERREM provisioner 17 s HIFREN EMN.. B0, TEEFA OpenShift Container
Platform BIR#EHI & K SR ECE L BEHTAR AL EILENE /SRS, OpenShift Container Platform BESE &
FIEE M B Dell Remote Access Controller (iDrac), F 4 HMHERVEALEAFY,

ERy 1 E1E 55 A BareMetalHost *f {2 ILEZHY Machine $ 32, i51E MachineSet % & H¥si0
baremetalhost.metal3.io/detached }* %,

XANEMRER T AT Provisioned, ExternallyProvisioned =k Ready/Available A 25#9
BareMetalHost % £,
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FeREH
o 4 RHCOS BHITENZFAEERF R, FHOIEXT A BareMetalHost % £,

e 2% OpenShift Container Platform CLI (o¢) &

o LIBEA cluster-admin A B9 &%,

1. @14 70 baremetalhost.metal3.io/detached ;3 23 E fi#{EE M provisioner 7 s F it BREGTHE
285,

$ oc annotate machineset <machineset> -n openshift-machine-api
'baremetalhost.metal3.io/detached’

ERIERE .

= -

L% {5 A BareMetalHost I RIEEEE T 0EN 250, BareMetalHost EEX T in

L ikfE2s, BareMetalHost X R{MASIRIELIE Machine X &89 MachineSet
. HETIT L

2. HFEFRABIH, FERUTHSEEDTREMREAR

$ oc annotate machineset <machineset> -n openshift-machine-api
'baremetalhost.metal3.io/detached-'

HinBR
o JRER

o #E#1_EB MachineHealthCheck
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% 9 = {#FH BARE METAL EVENT RELAY 5122484, 5= 4

BF

BEINEHRERZ—PRATEINEE, SARTUTIIRET REILNE ™ MRS FH L (SLA)
XFF, BMEETRHTTE, AT HEEEIMEREREN], XERATEIIEER L
ERFRBXAFIZIE, HAENSEF LM BRRMARGEL,

BRMBEATIIIEXFEENEZER, HSRFERTIN e 7FE H,
9.1. X FEWNEH

BF

Bare Metal Event Relay Operator B#F A, LAE# OpenShift Container Platform 41T
kA FR &I B4 13 A Bare Metal Event Relay Operator Wi 228 EHLBITHEE,

{3 F Bare Metal Event Relay $ OpenShift Container Platform &£ i24THIN F2F 1] MR EZ &N E
ML EEMBIEMH, Redfish REET M EAREYH, FHREGEISICERATIHR,

BNEHETELAXNETETSEDMTRIE ST THABFFE Redfish 1, Redfish 12t T —1NH A
REST API LR £ 1T PN, ZIMUBTEERLHAR. BasEEE L SR ERER,

)T Redfish & MBEHHEXEHSHE
o i RIlm LR
o RFHJRE
o NEmRE

1T ERE Bare Metal Event Relay Operator F &I BT W EIAR S5 K FF 1A BN =4, Bare
Metal Event Relay Operator ZZEFMEE Redfish BHLE 4IRS E B EHA,

Bare Metal 4 Relay RiE A FERNEMZRN LB &R T mER P #F Redfish M1X
o

9.2. BHEHMIEAR

Bare Metal Event Relay & FBTE RN B 2 THIN FAF2 AT LUR IR N Redfish B4 BRCRANERNPE, #0iE
RBRERE., HENE, MEER, BERPMMAGEKRE, XEHESEEER HTTP s AMQP HlH!
AT, SHEEZIBIRSSBIEEIRRE 10 El 20 Z/),

BNEHPRNEHFSHRET —DINEBI RS, NMARFEALUER REST API T [# %4, Bare Metal
E 4 Relay X#5 Redfish OpenAPI v1.8 58 & R A HIRE 14,

9.2.1. BALFE M 4R B HiER
TEER T @NE BRI
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% 9 Z (¢l BARE METAL EVENT RELAY 5iZ# 4354

9.1 BN FEH R BEER

Redfish Node
hardware
Operator-managed pod Message Application pod
transporter
Hardware Sidecar: cloud (HTTP or Sidecar: cloud Bare-metal
event proxy event proxy AMQP 1.0 QPID) event proxy node

http http
(REST API) (REST API) <
5 g glgllg

Redfish Cloud native CNCF CNCF CNCF Cloud native
event event CloudEvent CloudEvents CloudEvent event

9.2.1.1. Operator EEM pod

Operator A B E L ¥HRRXEE S S Bare Metal Event Relay & E2H 4 ( hardware Event CR) B pod.

9.2.1.2. RHLE M4k

JEEIE, Bare Metal 544 Relay #if) Redfish APl H R E A H R registry, S¥EBE X registry, A
[&, Bare Metal =4 Relay FF#A M Redfish BT M BB 4,

Bare Metal Event Relay j= R7ESRH AL Rz 1T RIS A2 AT LURSE NN Redfish R4 B R ANEFE, 4053
ROREEEIE, SEEPE, MaER, RIRPETFMAERIE, #A HardwareEvent CR ik 554,

9.21.3. cIREEH
ERAESZH(CNE)ZRATE N EHHIERH REST API #l18,

9.2.1.4. CNCF CloudEvents
CloudEvents @ =RAETTERM(CNCF) F A BN AR ILIE, BTE L EHHIEER.

9.2.1.5. HTTP £#isk AMQP o EcE&H 28
HTTP &% AMQP 2B Es 1 5 & B FIT & 2 1A B3E B R AR S5,

HTTP &2 PTP MENEHHEIAE M, ERREMNERT, R HTTP fmA 2
AMQP AT PTP F1#E#1E 4. AMQ Interconnect F 2024 & 6 A 30 B4R & dp A HA

(EOL) . AMQ Interconnect BUEK A ep B HA#F (ELS) F 2029 & 11 A 29 H4E R, 40
ZELER, 1557 Red Hat AMQ Interconnect XHERIAS

9.2.1.6. EHHE sidecar
TEHRIE sidecar BEERET O-RAN API #l4&, NIEMHSEMHIRE L HITHEHIEL,

m
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9.2.2. Redfish ;& R 2T IRSS

FR T AL Redfish =44}, Bare Metal Event Relay NEA1RHE RAEMTINEE, MEXHE Message Bit,
R THFTA Redfish H & registry, SIEIEE SN MIEGHBIEFE registry, IIREBHTEE Message
B, I Redfish 82 registry 3f41E Message 71 Resolution B, FHENEHEIBATEMIE
ZRHINERINBIEGR, ARSI Redfish EHEFR/NTEE KRN, FEBELHIER,

9.2.3. ffi [ CLI RE&RN B4k

ENERBEER, EALUFER CLI &% Bare Metal Event Relay Operator,

FoRFEMH

o TEHRNEMH LREMER, TTRIWARBMT RedFish B9 Baseboard Management
Controller(BMC),

e % OpenShift CLI (oc) .

o LIEA cluster-admin £ E - S5 & %,

ik =
1. 25 Bare Metal Event Relay fl|&# 4 Z2]H],

a. LT YAML {£77% bare-metal-events-namespace.yaml X {4 :

apiVersion: vi
kind: Namespace
metadata:
name: openshift-bare-metal-events
labels:
name: openshift-bare-metal-events
openshift.io/cluster-monitoring: "true"

b. fl/Z Namespace CR :

I $ oc create -f bare-metal-events-namespace.yaml

2. 5y Bare Metal Event Relay Operator fi|# Operator 2H.,

a. FHLLF YAML {£77% bare-metal-events-operatorgroup.yaml X457 :

apiVersion: operators.coreos.com/v1
kind: OperatorGroup
metadata:
name: bare-metal-event-relay-group
namespace: openshift-bare-metal-events
spec:
targetNamespaces:
- openshift-bare-metal-events

b. fI/# OperatorGroup CR :

I $ oc create -f bare-metal-events-operatorgroup.yaml

12
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3. BRI E E 4k,

a. LT YAML {£75 % bare-metal-events-sub.yaml X447 :

apiVersion: operators.coreos.com/vialphai
kind: Subscription
metadata:
name: bare-metal-event-relay-subscription
namespace: openshift-bare-metal-events
spec:
channel: "stable"
name: bare-metal-event-relay
source: redhat-operators
sourceNamespace: openshift-marketplace

b. fll# Subscription CR :

I $ oc create -f bare-metal-events-sub.yaml

ESATIS

EIIFR S B %L Bare Metal Event Relay Operator, BT &% :

$ oc get csv -n openshift-bare-metal-events -o custom-
columns=Name:.metadata.name,Phase:.status.phase

9.2.4. {# [ Web 12l & %% Bare Metal Event Relay

ENEBEER, B LUFER Web #2H]4 %2 Bare Metal Event Relay Operator,

FoRFMH

o TEHRNEMH LREMER, TTRIWARBMT RedFish B9 Baseboard Management
Controller(BMC),

o LIEA cluster-admin A B9 &%,

Az
1. {8 OpenShift Container Platform Web %l & %4 Bare Metal Event Relay :
a. £ OpenShift Container Platform Web &/, =i Operators - OperatorHub,
b. MBI Operator 55X H1%F¥ Bare Metal Event Relay #A/G = Install,
c. 1f Install Operator TUEH, EFHOUIE— K ZEE, % openshift-bare-metal-
events, fA/FM Install,
ETans

A3k B LB T LTS B SIS E Operator @ B ERINLE :
1. t0#t%] Operators — Installed Operators T{H.

2. HRIIBH5IH T Bare Metal Event Relay Status 7 InstallSucceeded,

13
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= -3
ELRETFEH, Operator THER 7R Failed XA, MRREIRERER
InstallSucceeded &, ErRILIZEEXA Failed 1§ 2.

IR Operator X B HMIN L, EIRBLUUT IR FITIESER -

e Jj/f A Operators - Installed Operators 1, % Operator Subscriptions # Install Plans it
Tk FRHY Status Ui 2 BB E 1R,

e A Workloads —» Pods T, K#Ean&ZEEAH pod B,

90.3. % AMQ B EE i a2

T 5 £/ publisher # subscriber []{%7% Redfish BHSE4EH, MU NREHFERE AMQ E B ELL
LMEET R EizfT, BELUET 2% AMQ Interconnect Operator SEFEERF RS,

HTTP {ZHi2 PTP 1N EHMBIAEH, EAEMNERT, R HTTP FHmAR
AMQP BT PTP #1#E#HE 4. AMQ Interconnect F 2024 & 6 B 30 B4R A A HA

(EOL) . AMQ Interconnect BUEK A ep B HA#F (ELS) F 2029 &£ 11 A 29 H4E W, 40
FEHEZELR, 1E5 Red Hat AMQ Interconnect XTHEIAS

FRFH

e Z2%E OpenShift Container Platform CLI (o¢) &

o LIEA cluster-admin A B9 & %K,

e J§ AMQ Interconnect Operator %2 2| H B 28 amg-interconnect fa & 22 [A], 155 2 AMQ
Interconnect Operator,

1. 381E AMQ Interconnect Operator @ BRI, FHEFMEN pod BB IETEIZIT :

I $ oc get pods -n amg-interconnect

it Bl
NAME READY STATUS RESTARTS AGE
amg-interconnect-645db76c76-k8ghs 1/1 Running 0 23h
interconnect-operator-5¢cb5fc7cc-4v7gm 1/1 Running 0 23h

2. UEFrEERY bare-metal-event-relay bare-metal event producer pod 2 & 21 openshift-bare-
metal-events 343 22 [A| 21T :

I $ oc get pods -n openshift-bare-metal-events

Fai th o Bl
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NAME READY STATUS RESTARTS AGE
hw-event-proxy-operator-controller-manager-74d5649b7c-dzgtl  2/2  Running 0
25s

9.4. VT [#5EEF T mM REDFISH BMC #41E 4

13 A] LUOEIT N 17 52 82— BMCEventSubscription B & X %R(CR). NEHLIBE—
HardwareEvent CR 377 BMC 0/ —/ Secret CR, 1] M1EEEFHI T i L4 B Redfish BMC E4,
9.4.1. V[ BN EH

1&0] LA B B AR B IR H 25 (BMC) RN E 4 A %X E OpenShift Container Platform SEEHIZ1THITT [ B
&R, Redfish @I B4R SIEE NS RESMIBRZE. BT LUER REST AP SN AR HE
BUEH,

BE

& R BE 2 #F Redfish FI¥)IRE {401 — 4 BMCEventSubscription B & L ¥E(CR),
S FEEOKE ) redfish X idrac-redfish,

f#F BMCEventSubscription CR iT [# 7l X B Redfish 4, Redfish TR R OIE
REEEMMEAERETL, Fa0, SYFERREBIT 40Gb HEKREMNREIZREM, Bl
RIBRNANEIF R BEH.

BUTLL T4 & FH BMCEventSubscription CR 77 siT 8 =4,

FRFM

e % OpenShift CLI (oc) .
e LIBEZH cluster-admin B HE P 51D &,
e JKEY BMC AP &&HE,

o (FA%KEAEAT Redfish B Baseboard Management Controller(BMC)EREBEN. T =, FIE
BMC _tJ5 F Redfish E4,

SEE
TER B L5 A Redfish BB T IS BBGEE, B% N TIEARE A
A Redfish BHMESIER, 5 BMC [ 530i,

it

1. BEIEITUT curl SN 4GB T Redfish EventService :

$ curl https://<bmc_ip_address>/redfish/v1/EventService --insecure -H 'Content-Type:
application/json' -u "<bmc_username>:<password>"

)hlt |

==
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2.

3.

bmc_ip_address

=4 K Redfish =48 BMC B9 IP ik,
LN

"@odata.context": "/redfish/v1/$metadata#EventService.EventService",
"@odata.id": "/redfish/v1/EventService",
"@odata.type": "#EventService.vi_0_2.EventService",
"Actions": {
"#EventService.SubmitTestEvent": {
"EventType@Redfish.AllowableValues": ["StatusChange", "ResourceUpdated",
"ResourceAdded", "ResourceRemoved", "Alert"],
"target": "/redfish/v1/EventService/Actions/EventService.SubmitTestEvent"

}

2
"DeliveryRetryAttempts": 3,

"DeliveryRetryIntervalSeconds": 30,
"Description": "Event Service represents the properties for the service",
"EventTypesForSubscription™: ["StatusChange", "ResourceUpdated”, "ResourceAdded",
"ResourceRemoved", "Alert"],
"EventTypesForSubscription@odata.count™: 5,
"Id": "EventService",
"Name": "Event Service",
"ServiceEnabled": true,
"Status”: {
"Health": "OK",
"HealthRollup™": "OK",
"State": "Enabled"
b
"Subscriptions™: {
"@odata.id": "/redfish/v1/EventService/Subscriptions"
}
}

EITUA T 6%, FRENEEREM Bare Metal E4RFIRSSIRE -

I $ oc get route -n openshift-bare-metal-events

=1
NAME HOST/PORT PATH SERVICES
PORT TERMINATION WILDCARD
hw-event-proxy hw-event-proxy-openshift-bare-metal-events.apps.compute-
1.example.com hw-event-proxy-service 9087 edge None

B/ —1 BMCEventSubscription ¥R 1T % Redfish 44 :

a. LT YAML {®%ZE] bmc_sub.yaml SZ{#4H :

apiVersion: metal3.io/vialphat
kind: BMCEventSubscription
metadata:

name: sub-01
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namespace: openshift-machine-api
spec:

hostName: <hostname> ﬂ

destination: <proxy_service_url> 9

context: "

ﬂ e E AR Redfish F4H worker 7 SHYZ FREX UUID,

Q EEENEHRERS, 540 https:/hw-event-proxy-openshift-bare-metal-
events.apps.compute-1.example.com/webhook,

b. fllZ BMCEventSubscription CR :
I $ oc create -f bmc_sub.yaml
4. m% . EZMIER BMC EHITH, HZITU TS -
I $ oc delete -f bmc_sub.yaml

5. ®i% : EEAQ/3E BMCEventSubscription CR 5% FF 5102 Redfish EHITIH, 15217
T curl 5 FHIEE BMC B &,

$ curl -i -k -X POST -H "Content-Type: application/json" -d '{"Destination":
"https://<proxy_service_url>", "Protocol" : "Redfish", "EventTypes": ["Alert"], "Context":
"root"}' -u <bmc_username>:<password>
'hitps://<bmc_ip_address>/redfish/v1/EventService/Subscriptions' —v

Hep:

proxy_service_url

BNEHKRERS, #40 https://hw-event-proxy-openshift-bare-metal-
events.apps.compute-1.example.com/webhook,

bmc_ip_address

=4 K Redfish =48 BMC B9 IP ik,
i~

HTTP/1.1 201 Created

Server: AMI MegaRAC Redfish Service

Location: /redfish/v1/EventService/Subscriptions/1

Allow: GET, POST

Access-Control-Allow-Origin: *

Access-Control-Expose-Headers: X-Auth-Token
Access-Control-Allow-Headers: X-Auth-Token
Access-Control-Allow-Credentials: true

Cache-Control: no-cache, must-revalidate

Link: <http://redfish.dmtf.org/schemas/vi/EventDestination.v1_6_0.json>; rel=describedby
Link: <http://redfish.dmtf.org/schemas/vi/EventDestination.v1_6_0.json>
Link: </redfish/v1/EventService/Subscriptions>; path=

ETag: "1651135676"

Content-Type: application/json; charset=UTF-8

17
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OData-Version: 4.0
Content-Length: 614
Date: Thu, 28 Apr 2022 08:47:57 GMT

9.4.2. {#F curl &) Redfish #2HLZE 41T 15
5 R N R Redfish FEMESEEIT MR, BT LUMERA curl i) Redfish 41T HBIEE,

FeREH
o JKEY BMC A P &F&HE,

o (FAL%KEA/E AT Redfish B9 Baseboard Management Controller(BMC)EBEBEN T =, FIE
BMC /5 Redfish i@ 44,

TLUF curl 845, &7 BMC FOYETIT :

B1T

$ curl --globoff -H "Content-Type: application/json" -k -X GET --user <bmc_username>:
<password> https://<bmc_ip_address>/redfish/v1/EventService/Subscriptions

Hrp

bmc_ip_address

=4 K Redfish =48 BMC B9 IP ik,
LN

% Total % Received % Xferd Average Speed Time Time Time Current
Dload Upload Total Spent Left Speed
100 435 100 435 0 0 399 0 0:00:01 0:00:01 --:--:-- 399
{
"@odata.context™:
"/redfish/v1/$metadata#EventDestinationCollection.EventDestinationCollection",
"@odata.etag": ™"
1651137375 ",
"@odata.id": "/redfish/v1/EventService/Subscriptions”,
"@odata.type": "#EventDestinationCollection.EventDestinationCollection”,
"Description™: "Collection for Event Subscriptions”,
"Members": [

{
"@odata.id": "/redfish/v1/EventService/Subscriptions/1"

ik

"Members@odata.count": 1,
"Name": "Event Subscriptions Collection”

}

ABIRECE T AN : /redfish/vi/EventService/Subscriptions/1,

2. d%k : BEA curl kR /redfish/vi/EventService/Subscriptions/1 115, 1HZ{TU T4 HiE
E BMC A &ME -
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$ curl --globoff -L -w "%({http_code} %{url_effective}\n" -k -u <bmc_username>:<password >-
H "Content-Type: application/json" -d '{}' -X DELETE
https://<bmc_ip_address>/redfish/v1/EventService/Subscriptions/1

‘IDT-

bmc_ip_address

= Redfish E{4#9 BMC #9 IP ik,

9.4.3. B2 BENFE4H] Secret CR
ZFERAENEM, 15 NETE Redfish BRI ENLOIE HardwareEvent B E X #E(CR), £ hw-event-
proxy BE ik EEHEHFE IR,
FREMH
e B.% % OpenShift Container Platform CLI (o¢).
o TELIEA cluster-admin H R 7 F 15 &%,
o B &% Bare Metal Event Relay,

e f&E} BMC Redfish fg{41l|# 7 BMCEventSubscription CR,

1. fJ# HardwareEvent B & Y %R (CR) :

= -
1% 1 HardwareEvent 753

a. LT YAML {®%ZE] hw-event.yaml SZ{4 A :

apiVersion: "event.redhat-cne.org/vialphat"
kind: "HardwareEvent"
metadata:
name: "hardware-event"
spec:
nodeSelector:
node-role.kubernetes.io/hw-event: ™" ﬂ

logLevel: "debug" g
msgParserTimeout: "10" 6

WE, {#F nodeSelector FEX S AIRERSHIB AT &, 1 node-
role.kubernetes.io/hw-event: """,

1E OpenShift Container Platform 4.13 = _EEEHEZK':F' LRV EHER
HTTP &5, &ARFEIE HardwareEvent FRANE
spec.transportHost FE&, [VIEBRNEHER AMQP ik i% &
transportHost.

19
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@ . BiLfE% debug, 7E hw-event-proxy BsehikE B, 1AM
& : fatal. error. warning. info. debug. trace.,

g A%, 7 Message Parser BB H () . MNREBHIHT AP EIINE R ERITIE
R, RIBBEHEHERSWELRATRESHER, BIAEN 10,

b. &2 A HardwareEvent CR :

I $ oc create -f hardware-event.yaml

2. AE—1 BMC - &ME Secret CR, HEHSEHRIBRENS 1) MRV ENA Redfish SHZ
registry,

a. LT YAML £ E] hw-event-bmc-secret.yaml X4+ :

apiVersion: vi

kind: Secret

metadata:
name: redfish-basic-auth

type: Opaque

stringData:
username: <bmc_username>
password: <bmc_password>
# BMC host DNS or IP address
hostaddr: <bmc_host_ip_address>

ﬂ “#y stringData T #9%& #11 B i A 4l SXAE,

b. fi|# Secret CR :

I $ oc create -f hw-event-bmc-secret.yaml

Hith 5w
o FRAARMBRIFF AT

9.5. [N AT HEIEN =4 REST API 55
ERBENVLEH REST API 1T N ARRFERIR T m EERBIENEL,

A BRI /cluster/node/<node_names/redfish/event 515 A2 1T 42 Redfish E4, Heh
<node_name> 2217 FATEFHIEE T =,

TEHIRAO N FIFERE pod FERE cloud-event-consumer [ FATZF A 251 cloud-event-proxy sidecar &
#%. cloud-event-consumer [ F31] [N A A ZREFHE cloud-event-proxy & 25,

ERALLT APl s, ¥ cloud-event-consumer [ A2 1] % 2 Redfish 4, XLEHH cloud-
event-proxy 234, T AR pod H# http:/localhost:8089/api/ocloudNotifications/v1/ :

e /api/ocloudNotifications/v1/subscriptions

o POST : A&l
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o GET : MipRiTi %R

e /api/ocloudNotifications/v1/subscriptions/<subscription_id>
o PUT : NIEEITH ID AIEFIKE ping 15K

e /api/ocloudNotifications/v1i/health

o GET : ;%[O ocloudNotifications AP BRI R

9089 2 7E N FAFERF Pod HERZER cloud-event-consumer ZEsIEIAIR O, WA LIRTE
FENNAREFEEAANKO,

api/ocloudNotifications/v1/subscriptions
HTTP A&
GET api/ocloudNotifications/v1/subscriptions

fed
REIT IR, MRITFHRFE, NHRE 200 OK RS KRITHTIZR,

API i K 7=l

[

{
"id": "cal1ab76-86f9-428c-8d3a-666c24e34d32",

"endpointUri": "http://localhost:9089/api/ocloudNotifications/v1/dummy”,

"uriLocation": "http://localhost:8089/api/ocloudNotifications/vi/subscriptions/caliab76-86f9-428c-
8d3a-666c24e34d32",

"resource": "/cluster/node/openshift-worker-0.openshift.example.com/redfish/event”

}
]

HTTP A3k
POST api/ocloudNotifications/vi/subscriptions

fed
DIRHTIT I, RIT RO, HEEFE, NHRE 201 Created RSN,

+ 9.1 HIISH
¥ RE

subscription data

BRNBRH

{

"uriLocation": "http://localhost:8089/api/ocloudNotifications/v1/subscriptions”,
"resource": "/cluster/node/openshift-worker-0.openshift.example.com/redfish/event”

}
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api/ocloudNotifications/v1/subscriptions/<subscription_id>
HTTP A&
GET api/ocloudNotifications/v1/subscriptions/<subscription_id>

i
IR [E ID “} <subscription_id> BT [Hi¥1E

x9.2. HSH

BH KRE

<subscription_id> string

AP i Rz 75

{
"id":"ca11ab76-86f9-428c-8d3a-666c24e34d32",

"endpointUri":"http://localhost:9089/api/ocloudNotifications/v1/dummy",

"uriLocation":"http://localhost:8089/api/ocloudNotifications/v1/subscriptions/cal1ab76-86f9-428c-
8d3a-666c24e34d32",

"resource":"/cluster/node/openshift-worker-0.openshift.example.com/redfish/event”

}

api/ocloudNotifications/v1/health/
HTTP A&
GET api/ocloudNotifications/v1/health/

ek
3% [3] ocloudNotifications REST AP BYEEEIR R,

API i B 7=

| ox

9.6. I ETHENBRER, LUMEH PTP SiENEHI HTTP (L5
MRIBBIERE T PTP SENSBEEREN BRRRF, BEEEHNBARELUER HTTP B2 &,

FeREH
e B% %k OpenShift CLI(oc).
o RBLIEH cluster-admin F{ R F19 &%,

o KBS PTP Operator & Bare Metal Event Relay B E A HTTP X HiBIMRA 4.13+,

¥ =
1. BFEHEMHETENALUER HTTP 44, N =EH sidecar BBFXE http-event-publishers

BN, EEE T PTP HH4EED, LUT YAML R¥DERT — 1Mo HEMH sidecar #8E :
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containers:
- name: cloud-event-sidecar
image: cloud-event-sidecar
args:
- "--metrics-addr=127.0.0.1:9091"
- "--store-path=/store"
- "--transport-host=consumer-events-subscription-service.cloud-
events.svc.cluster.local:9043"
- "--http-event-publishers=ptp-event-publisher-service-NODE_NAME.openshift-
ptp.svc.cluster.local:9043"
- "--api-port=8089"

PTP Operator & B /)4 NODE_NAME 4 H IEFE 4R PTP E4#ENL. 120, compute-
1.example.com,

EERE T #NBEGNERED, EEH sidecar 33F CR HJ¥ http-event-publishers FEXIZE
hw-event-publisher-service.openshift-bare-metal-events.svc.cluster.local:9043,

2. ¥ consumer-events-subscription-service [R5 5 =4 EH N BREF—EEE, Hl10 :

apiVersion: vi
kind: Service
metadata:
annotations:
prometheus.io/scrape: "true"
service.alpha.openshift.io/serving-cert-secret-name: sidecar-consumer-secret
name: consumer-events-subscription-service
namespace: cloud-events
labels:
app: consumer-service
spec:
ports:
- name: sub-port
port: 9043
selector:
app: consumer
clusterlP: None
sessionAffinity: None
type: ClusterlP
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510 & BENMFRA RN BRRFIAERE]

10.1. ETIMIYEFE

RAEES (A ) FHTEE, ERZEREH, TTHKANN 4K, IMi REFEHEZSTF 256 11, 1Gi RF
Y TF 256,000 1N i1, CPUBHREMAGFEERHIT, AIEEHFFREEXLETMFIER, Translation
Lookaside Buffer (TLB) 2 E.T1ZEIHIE 7B ST B/ NBURE 2517, INRIEE IS h EIBFHIE R bk a7 Lo
TE TLB AR El, NIEMRSHE R LIRIRERKG, MNREEIEE TLN F, NFH TLB miss, REVFERME
AETFHEGR, REREHHMIFEHAE, MBI ENFE, RN TLB WAKNEEERN, Eit
&K TLB miss BIME— 5 A2 I8 M0 TTAI K /N,

ETIE—1NKTF 4Ki BIAEFET, 1Ex86_64 MR, BWANE WME TR/ 2Mi #11Gi, EEEHER LW
KNESERAE, EFRET, YEHENMARELENBRRFET#Eel]. Transparent Huge

Pages (THP) HEENARFAZETHRNBERTEITEET, BXMRAE—ENRE, FilL,

TRTIRNEEIR N 2Mi, YERSHAEFEERRE, THP TR SHT M T, KHENKXERNERE
K (R7 THP M/ 4018) SBREIRYIE. Eit, ENVARFIREFEERT (SHE) FRT%
AEMET], mMARE THP,

1£ OpenShift Container Platform A, pod FBIN AR Al LAD ERF HFE T e D B B T,

10.2. N FAREFINE{ERE T
RS FTESRE TUET SRS EE AR, — T ARk R— M EEA NI T,

E A LAE 47 hugepages-<size> A 2R — N FTIRT KHEFE. Hb size BFE T R L RFMWE
HFIERRABE B A BIFRIC. B0 - NREANT R 2048KiB TIAND, BFRE— N HENTR
hugepages-2Mi, 5 CPU SEFERNEARRE, ElAXFTIENE.

apiVersion: v1i
kind: Pod
metadata:
generateName: hugepages-volume-
spec:
containers:
- securityContext:
privileged: true
image: rhel7:latest
command:
- sleep
- inf
name: example
volumeMounts:
- mountPath: /dev/hugepages
name: hugepage
resources:
limits:
hugepages-2Mi: 100Mi ﬂ
memory: "1Gi"
cpu: "1"
volumes:
- name: hugepage
emptyDir:
medium: HugePages
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NETHEEZDEMNERRERE, TRRFXMEBENBETAFERNRUTEIAN, Fim, BT
R/ 2MB, RN ARFREEEABHE AN 100MB WRE, NIFESE 50 MET.

SEREXRNMIBET

BEEEXR/EIEINKRDN. BERREEXNNIET, EEISISH9SBEIERAE I XINEES
#hugepagesz=<size>, <size> FIEMHUF T NENA, FHATLUER—DEEMES [kKKmMgG]. FKil
KBTI K/NAIfE A default_hugepagesz=<size> 5| S5 E .,

BEEK
o ETEIFKRLMNETFRE, MRIEETRE, NERRIAN, BFKFE,
o EITE pod SEFNHIRE. BB NELERRARHH,
o Fifm B T EmptyDir EREEHEFE KT pod IERMETTARE,

o Bl A SHM_HUGETLB B shmget() £ERE TN BER, SE217— TR
proc/sys/vm/hugetlb_shm_group HJ supplemental £,

10.3. {50 DOWNWARD API EEE TR R
IRA LUFEFH Downward AP SE AR SHENE TFRREME A,

BRI R RAOEE NV IMELE, SEUIMEREIA, BESSHFLMITHNAATLURTIREIEE
BRI B SRR E W B HR,

i =
1. GIB—PELLLTFRAEIF hugepages-volume-pod.yaml X4 :

apiVersion: vi
kind: Pod
metadata:
generateName: hugepages-volume-
labels:
app: hugepages-example
spec:
containers:
- securityContext:
capabilities:
add: ["IPC_LOCK"]
image: rhel7:latest
command:
- sleep
- inf
name: example
volumeMounts:
- mountPath: /dev/hugepages
name: hugepage
- mountPath: /etc/podinfo
name: podinfo
resources:
limits:
hugepages-1Gi: 2Gi
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memory: "1Gi"
cpu: "1"
requests:
hugepages-1Gi: 2Gi
env:
- name: REQUESTS_HUGEPAGES_1Gl <.>
valueFrom:
resourceFieldRef:
containerName: example
resource: requests.hugepages-1Gi
volumes:
- name: hugepage
emptyDir:
medium: HugePages
- name: podinfo
downwardAPI:
items:
- path: "hugepages_1G_request" <.>
resourceFieldRef:
containerName: example
resource: requests.hugepages-1Gi
divisor: 1Gi

<> 18TE M requests.hugepages-1Gi AN FURER, FIHEX TN
REQUESTS_HUGEPAGES_1GI (/5% 2, <.>18EM requests.hugepages-1Gi LR HRfE
A, FHE A FF H 30 lete/podinfo/hugepages_1G_request.
2. M hugepages-volume-pod.yaml X483 pod :
I $ oc create -f hugepages-volume-pod.yaml
1. 7 REQUESTS_HUGEPAGES_1GI F& B :
$ oc exec -it $(oc get pods -I app=hugepages-example -0

jsonpath='{.items[0].metadata.name}') \
--env | grep REQUESTS_HUGEPAGES_1Gl

it
I REQUESTS_HUGEPAGES_1GI=2147483648

2. K% /etc/podinfo/hugepages_1G_request SLAEHI(E :

$ oc exec -it $(oc get pods -I app=hugepages-example -0
jsonpath='{.items[0].metadata.name}") \
-- cat /etc/podinfo/hugepages_1G_request

i o Bl

| -
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Hth B

o RUFAIHEFE Downward AP| X5

10.4. EE| B EE T

T RS 2 EE OpenShift Container Platform 2 FEFRMNE T, REETMA RGN : £315
BTFTE 21T, EBI AT HRBRIBMKINN AN, FRARELEERAMNER, Node Tuning
Operator BRIXFERE T R LDBEE T,

i
BT RERNER, HREBUTSZRIF I TERE

1 B VREIRCAT A R EER B THXERN T <o
I $ oc label node <node_using_hugepages> node-role.kubernetes.io/worker-hp=
2. IB—NEEUTHENH, FHIEEH AN hugepages_tuning.yaml :

apiVersion: tuned.openshift.io/v1
kind: Tuned
metadata:
name: hugepages ﬂ
namespace: openshift-cluster-node-tuning-operator
spec:
profile: g
- data: |
[main]
summary=Boot time configuration for hugepages
include=openshift-node
[bootloader]
cmdline_openshift_node_hugepages=hugepagesz=2M hugepages=50 6
name: openshift-node-hugepages

recommend:
- machineConfigLabels: ﬂ
machineconfiguration.openshift.io/role: "worker-hp"
priority: 30
profile: openshift-node-hugepages

¥ Tuned H5JREY name 1% & hugepages.
¥F profile B 1XE N D BE T
HER, BHIIFERIEEEN, ANELETEXFEMRINETL

0009

[ERETFHARE RN,

3. fE Tuned hugepages X &

I $ oc create -f hugepages-tuned-boottime.yaml

4. QIB—NHEFEUTRAENH, HiBE®H A h hugepages-mep.yaml :
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apiVersion: machineconfiguration.openshift.io/v1
kind: MachineConfigPool
metadata:
name: worker-hp
labels:
worker-hp: "
spec:
machineConfigSelector:
matchExpressions:
- {key: machineconfiguration.openshift.io/role, operator: In, values: [worker,worker-hp]}
nodeSelector:
matchLabels:
node-role.kubernetes.io/worker-hp: "

5. fIENREER
I $ oc create -f hugepages-mcp.yaml

RhERBHHIIEE R AT, worker-hp Hl23ESE M AHABIRTE T mIIEHR N 2 8E 50 4> 2Mi B T,

I $ oc get node <node_using_hugepages> -0 jsonpath="{.status.allocatable.hugepages-2Mi}"
100Mi

TuneD bootloader i R #F Red Hat Enterprise Linux CoreOS (RHCOS) worker 7

ino

10.5. Z2AHFEAE L

Transparent Huge Pages (THP) 1K BahitiT/E. EEMERENNASB2FHE. HF THP B3hE
EBET, REHFTBRANAAERENITHEASIITRELE, THP ARt SHMETE, RANTrSNAR
FEHBETOEED, Fit, BFEEZER THP, LATH M T a0 # A Node Tuning Operator (NTO)Z
A THP,

ff

i
1. FERAUTRSEXH, FHiFHMEN thp-disable-tuned.yaml :

S

apiVersion: tuned.openshift.io/v1
kind: Tuned
metadata:
name: thp-workers-profile
namespace: openshift-cluster-node-tuning-operator
spec:
profile:
- data: |
[main]
summary=Custom tuned profile for OpenShift to turn off THP on worker nodes
include=openshift-node

[vm]
transparent_hugepages=never
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name: openshift-thp-never-worker

recommend:

- match:
- label: node-role.kubernetes.io/worker
priority: 25
profile: openshift-thp-never-worker

2. ]# Tuned X :

I $ oc create -f thp-disable-tuned.yaml

3 RMEFKEERIIK :

I $ oc get profile -n openshift-cluster-node-tuning-operator

o EFRINHA—ANTE, HHITEMN THP KRERRIET REEMRMNATREES :
I $ cat /sys/kernel/mm/transparent_hugepage/enabled

i th o Bl

I always madvise [never]
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B 1= RIEIRHE

N1 7RSSR T RBEIER AR

NI BEREERMNE R EAEEEXEIER, R& 7 HEM 56 MANARFIN ARF M. 4
TFEAERELERBMSEREZHE 56 M MRERIRE, T 4G KA, FHEIRH 50 ms, 56
BB IRRIAE] 1 ms HE/NBBER, X MERMRERFELMARNELERS 10 £,

N1 X FEER

B% 1L Telco ZHEENN ARFHEEZRER, BIIREFBBHIFESER., HNBHIBD EKIHITH
TETRAEFBEREMEENERRE, MEELELR, 1HSMH Red Hat OpenStack Platform(RHOSP)
By Zero Packet Los 1877,

Edge i Bth AT AFRELERE, FEBRK=DE, HEEAS. XAAKED AP HZESEHO
ZIAIB9ERES, MR A B R AR Fe i B (R RO REE IR,

EEAMITEWEREPEESL D Edge M RMAMARS, UEAMEMEBITLULUSENEENAZIT. B
NRE-NEENFERBENEEEEHNELT R, DLIEAHMEE RSB, RIERT R4
F 40 Cloud-native Network Functions (CNF) #0 Data Plane Development Kit (DPDK) %R FAfER-3E
EEH.

OpenShift Container Platform BRI #7E OpenShift Container Platform &% EHEEH4RNE], LUK
ERSERZ AT HUEIEIR AT (8] (e RS [RlZNF 20 7)) o X SR HAEE AR OpenShift Container Platform
WEH., RERKMEFEENE. BRXNAEETEXENNAREL Operator, FHITRZEE, X
CRBEEF RIS R, HAESHH.

OpenShift Container Platform £ Node Tuning Operator LIl B BIMERE(L 1L, LASLE] OpenShift
Container Platform N FARRFRKER R, SHEEAFALMREREEREE, XBETFURETENA
NHTEN, BEAFTUEEREENHNKLERNE kernel-rt, NEBEMRERSTBEESHEE CPU (8
& podinfra B%%) , URIEE CPU, LUENBARFERSRZITIENE,

OpenShift Container Platform 1232 # Node Tuning Operator W TE A #iRR, © o LAHIA
PerformanceProfile LU R RRTUIFEMER, THEMEIRTT AT highPowerConsumption (U418
MIhEEARM BLIMIEREMER) , LUK realtime CEHIRELEEESMAER) , W FXLERRER
true/false X BMH & KBRS E TN ARFI TR EEE XHFHEXK,

THEAERTEE TTLRRZENMREMA, TEMERTHUBRAE" "K/NGE, MEALUGIE
MERTHRERESR, PIIELENRE

o {KIER

o SUIINRE

o BRIhEM IR
BRERT, AMAREIIBTEHMRMILLE, A, LEAHEP—LUE aT e i B B 15 5%
. Node Tuning Operator MIFE T LA 7 iR TF 7 2 THAF BB 4 thiii & THE i Bk, SRHEEAIAE
AT E TR H ABIABI, Node Tuning Operator {3 PerformanceProfile SE#(JH T 4 7 ;8914 AL
:[/Q%O
BTN ARFRIMEREMET N, M FEET™ENERERVARTEFL, REERNKNAE, ©

SNFLEZHRTFNE pod HA CPU DK, NTFEREFESNMERNBEHOMIFERE, MR
SXEERERMETIFE, ZERNBERREENERIFEHRIXEHERR, NI FHFERE, Uk
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PR XML, RE—XMEBBEWIAILILE (Faredge) o WFLDEEE, UTERRRAM
54, BAEHELRER,

N1.2. X FEREER A LA B AR BB AR

HBERR A Intel MIBERIA, BRIV CPU LB AIKAE M2 LRI AT H IR B 2%

2, BARATUNFTOEREANELTENFRENRATHEREEFHRATLE. BRIUH
OpenShift Container Platform B2 B & Z/5 A Hyper-Threading,

ST SIS AR, WITEMNRAREFRRMEEEE, URER/NER, BEREARMEEME, F™
HMBEEIEAMITENENELE, Z2RBEREATAERMERENTITINM, Fay XL T/ Mt
IR [A],
==
BT SLINFEL B 2 FZ1T OpenShift Container Platform BB R, METREETF

ZIE M EBARLINE LR, HSERXNINEGRTES. ZRBLEIRAT LU
- SRNE N ARBIER A,

Hth B
o NEREEBLRE

N.2. FEAMREEEEHE T m LULIE LR

FREHMAERBERE R mLULIMEIER, LIRS infra F1N AEF AN CPU, BEETI.
Hyper-Threading, F % RBURRERZEE CPU 29X,

Hith

=

i
o EFEEHFMEEIR TR ME

n.2.1. /24l &S
T f# Performance Profile Creator (PPC) , LIRHIN{A{ER T EOIZE MR ELE,

N.2.11 X Fiaehc E R OIS

Performance Profile Creator (PPC) @ — M r®1TLE, H Node Tuning Operator 12, FATFOIEMRE
BLEE., Z T EBEFEEBEEM must-gather BUELURL AP IRIBEMELEE S, PPC £BESR RN
RN REBD B 5
ZIEFERAUTAEZ—IZT:

e i podman

o fA—NMIEREFHA

11.2.1.2. {81 must-gather e 5 ISR B XM BUE

Performance Profile Creator (PPC) T EZEE must-gather #{#E. FNEEIEEN, 21T must-gather
R EENER.

131



OpenShift Container Platform 4.16 Bl {fh4gtEfIt4AE

SR M
o FHEXR cluster-admin B &I £,

o B &% OpenShift CLI (oc)

1 Ak SSIEPEEE A SR BB R B F ARG ¢

I $ oc describe mcp/worker-rt
=1

Name: worker-rt
Namespace:
Labels: machineconfiguration.openshift.io/role=worker-rt

2. MNREEMFREREE, N5 MCP &AM ZRE & (MCP) RINIRE
I $ oc label mcp <mcp_name> machineconfiguration.openshift.io/role=<mcp_name>

3. #AEZ(E must-gather M B %,
4. BITUToERINELHER :

I $ oc adm must-gather
5. ®i% : M must-gather B0 — N ELE S04 -

I $ tar cvaf must-gather.tar.gz must-gather/

" 1R AR ELEZTIEALER B4 Creator wrapper I, MIEEELHHIH,

11.2.1.3. f Podman j&4T Performance Profile Creator
ENEREIE N, BT LLZ1T podman # Performance Profile Creator e8I/ 1 AEBL B 5,

SR M
o FHEZXR cluster-admin B &I £,

o TERNIEM L REENERE,
o L% T podman #] OpenShift CLI (oc) BYTT .

e iji[A] Node Tuning Operator {4,

1 feENSRED
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I $ oc get mep
i Bl

NAME CONFIG UPDATED UPDATING DEGRADED
MACHINECOUNT READYMACHINECOUNT UPDATEDMACHINECOUNT
DEGRADEDMACHINECOUNT AGE

master rendered-master-acd1358917e9f98cbdb599aea622d78b True  False

False 3 3 3 0 22h
worker-cnf rendered-worker-cnf-1d871ac76e1951d32b2fe92369879826 False True
False 2 1 1 0 22h

2. {8 Podman [ registry.redhat.io #1759 551 :

I $ podman login registry.redhat.io

Username: <username>
Password: <password>

3. "k : B PPC TEMEBER :

$ podman run --rm --entrypoint performance-profile-creator registry.redhat.io/openshift4/ose-
cluster-node-tuning-operator:v4.16 -h

it Bl

A tool that automates creation of Performance Profiles

Usage:
performance-profile-creator [flags]
Flags:
--disable-ht Disable Hyperthreading
-h, --help help for performance-profile-creator
--info string Show cluster information; requires --must-gather-dir-path,
ignore the other arguments. [Valid values: log, json] (default "log")
--mcp-name string MCP name corresponding to the target machines
(required)
--must-gather-dir-path string Must gather directory path (default "must-gather")
--offlined-cpu-count int Number of offlined CPUs
--per-pod-power-management Enable Per Pod Power Management

--power-consumption-mode string  The power consumption mode. [Valid values:
default, low-latency, ultra-low-latency] (default "default")

--profile-name string Name of the performance profile to be created (default
"performance")

--reserved-cpu-count int Number of reserved CPUs (required)

--rt-kernel Enable Real Time Kernel (required)

--split-reserved-cpus-across-numa Split the Reserved CPUs across NUMA nodes

--topology-manager-policy string Kubelet Topology Manager Policy of the performance
profile to be created. [Valid values: single-numa-node, best-effort, restricted] (default
"restricted")

--user-level-networking Run with User level Networking(DPDK) enabled
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134

4. A& IFERZ1T Performance Profile Creator TE :

A I must-gather BUHI SR ERBOREE, £RBYHIH SIE T RS

ER :
o (FHAHEIA CPUID i#1T NUMA BiToH X
o ERIHATBAIE

FRLLER, WAElLURIRHL Performance Profile Creator TEMER A SHLE
EUME,

$ podman run --entrypoint performance-profile-creator -v <path_to_must-gather>/must-
gather:/must-gather:z registry.redhat.io/openshift4/ose-cluster-node-tuning-operator:v4.16 --
info log --must-gather-dir-path /must-gather

pa Y=

e S A MR BE QISR E N podman BMEFTA O R, ©RENH must-
gather BIEMHN IR SRR, FAAMENARENREERESHREN my-
performance-profile.yaml 34,

-v TR AR AT A 2 —RORR AR -

e must-gather ¥iH B %

e & must-gather L4589 tar STHFBIINAE B

info JETE R EEEHHEN, FTAERIES log #1 JSON., JSON AR RERT
Wizl

$ podman run --entrypoint performance-profile-creator -v /must-gather:/must-gather:z
registry.redhat.io/openshift4/ose-cluster-node-tuning-operator:v4.16 --mcp-name=worker-cnf
--reserved-cpu-count=4 --rt-kernel=true --split-reserved-cpus-across-numa=false --must-
gather-dir-path /must-gather --power-consumption-mode=ultra-low-latency --offlined-cpu-
count=6 > my-performance-profile.yaml

Performance Profile Creator & E ;R1E Performance Profile Creator (&
., EEUTSH :

® reserved-cpu-count
® mcp-name
o rt-kernel

A Bl mep-name SHRHE oc get mep A HEVHIHIXE N worker-cnf, X F
5 51 OpenShift, 15 {# --mcp-name=master,
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6. BEDIEH YAML X4 :

I $ cat my-performance-profile.yaml
=1

apiVersion: performance.openshift.io/v2
kind: PerformanceProfile
metadata:
name: performance
spec:
cpu:
isolated: 2-39,48-79
offlined: 42-47
reserved: 0-1,40-41
machineConfigPoolSelector:
machineconfiguration.openshift.io/role: worker-cnf
nodeSelector:
node-role.kubernetes.io/worker-cnf: ™"
numa:
topologyPolicy: restricted
realTimeKernel:
enabled: true
workloadHints:
highPowerConsumption: true
realTime: true

7. NARERIEES :

I $ oc apply -f my-performance-profile.yaml

HiBR
e AX must-gather TRMESER, 55 INEERFHEREIE,

11.2.1.3.1. 21T podman @ EEECE %

LUTFRBIER T 0217 podman E G EHR 20 MRE CPU WMEEEES, XL CPU 1E NUMA 1
AR

TRIEHEE :
e 801 CPU
o jHAHBL%IE
o A NUMA i
o RSB CPUE NUMA TR 0 LizfT, RS AFHH CPU E NUMA TR 1 LiBfT

T podman LA EMEEERELE -

ié/
$ podman run --entrypoint performance-profile-creator -v /must-gather:/must-gather:z
registry.redhat.io/openshift4/ose-cluster-node-tuning-operator:v4.16 --mcp-name=worker-cnf --
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reserved-cpu-count=20 --rt-kernel=true --split-reserved-cpus-across-numa=true --must-gather-dir-
path /must-gather > my-performance-profile.yaml

AIEMNEBEEELLT YAML Figid :

apiVersion: performance.openshift.io/v2
kind: PerformanceProfile
metadata:
name: performance
spec:
cpu:
isolated: 10-39,50-79
reserved: 0-9,40-49
nodeSelector:
node-role.kubernetes.io/worker-cnf: ™"
numa:
topologyPolicy: restricted
realTimeKernel:
enabled: true

_ EXFERT, £ NUMA 77 0 EfRE 10 1~ CPU, NUMA i 1 E{RE 10 4~ CPU,

—y—

11.2.1.3.2. ;21T BERCE £ Creator wrapper fiZ

MR B EIT S RFMARE L 7 HREECE X4 Creator (PPC) TEMIZIT, BFEH 71517 podman &
HEEFEEMRSNE R, EXFUEEERRES,

FeRE M
e jj[n] Node Tuning Operator 2%

e ijj[a] must-gather tarball,

it 3
1. TEARMALR EOIE— 34, 5190 run-perf-profile-creator.sh :

I $ vi run-perf-profile-creator.sh
2. FLATACH RIS IS4 -
#!/bin/bash

readonly CONTAINER_RUNTIME=${CONTAINER_RUNTIME:-podman}

readonly CURRENT_SCRIPT=$(basename "$0")

readonly CMD="${CONTAINER_RUNTIME} run --entrypoint performance-profile-creator"
readonly IMG_EXISTS_CMD="${CONTAINER_RUNTIME} image exists"

readonly IMG_PULL_CMD="${CONTAINER_RUNTIME} image pull"

readonly MUST_GATHER_VOL="/must-gather"

NTO_IMG="registry.redhat.io/openshift4/ose-cluster-node-tuning-operator:v4.16"
MG_TARBALL=""
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DATA_DIR=""

usage() {
print "Wrapper usage:"
print" ${CURRENT_SCRIPT} [-h] [-p image][-t path] -- [performance-profile-creator flags]"
print "
print "Options:"

print" -h help for ${CURRENT_SCRIPT}"
print" -p Node Tuning Operator image"
print" -t path to a must-gather tarball"

${IMG_EXISTS_CMD} "${NTO_IMG}" && ${CMD} "${NTO_IMG}" -h
}

function cleanup {
[-d "${DATA_DIR}"] && rm -rf "${DATA_DIR}"

}
trap cleanup EXIT

exit_error() {
print "error: $*"
usage
exit 1

}

print() {
echo "$*" >&2

}

check_requirements() {
${IMG_EXISTS_CMD} "${NTO_IMG}" || ${IMG_PULL_CMD} "${NTO_IMG}" || \
exit_error "Node Tuning Operator image not found"

[-n "${MG_TARBALL}"] || exit_error "Must-gather tarball file path is mandatory"
[-f "${MG_TARBALL}" ] || exit_error "Must-gather tarball file not found"

DATA_DIR=$(mktemp -d -t "${CURRENT_SCRIPT}XXXX") || exit_error "Cannot create the
data directory"

tar -zxf "${MG_TARBALL}" --directory "${DATA_DIR}" || exit_error "Cannot decompress the
must-gather tarball"

chmod a+rx "${DATA_DIR}"

return O

}

main() {
while getopts "hp:t:' OPT; do
case "${OPT}" in

h)
usage
exit 0

P)
NTO_IMG="${OPTARG}"

I3

)
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MG_TARBALL="${OPTARG}"

?)
exit_error "invalid argument: ${OPTARG}"

esac
done

shift $((OPTIND - 1))

check_requirements || exit 1

${CMD} -v "${DATA_DIR}:${MUST_GATHER_VOL}:z" "${NTO_IMG}" "$@" --must-gather-

dir-path "${MUST_GATHER_VOL}"
echo " 1>&2

!
main "$@"

3. AENHARRBEN NRIMHATIR
I $ chmod a+x run-perf-profile-creator.sh

4. "% : BIR run-perf-profile-creator.sh S5 % -
I $ ./run-perf-profile-creator.sh -h

Ttk

Wrapper usage:
run-perf-profile-creator.sh [-h] [-p image][-t path] -- [performance-profile-creator flags]

Options:
-h help for run-perf-profile-creator.sh
-p Node Tuning Operator image ﬂ
-t path to a must-gather tarball g

A tool that automates creation of Performance Profiles

Usage:
performance-profile-creator [flags]
Flags:
--disable-ht Disable Hyperthreading
-h, --help help for performance-profile-creator
--info string Show cluster information; requires --must-gather-dir-path,
ignore the other arguments. [Valid values: log, json] (default "log")
--mcp-name string MCP name corresponding to the target machines
(required)
--must-gather-dir-path string Must gather directory path (default "must-gather")
--offlined-cpu-count int Number of offlined CPUs
--per-pod-power-management Enable Per Pod Power Management

--power-consumption-mode string  The power consumption mode. [Valid values:
default, low-latency, ultra-low-latency] (default "default")

--profile-name string Name of the performance profile to be created (default
"performance”)
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--rt-kernel Enable Real Time Kernel (required)

--split-reserved-cpus-across-numa Split the Reserved CPUs across NUMA nodes

--topology-manager-policy string Kubelet Topology Manager Policy of the performance
profile to be created. [Valid values: single-numa-node, best-effort, restricted] (default
"restricted")

--user-level-networking Run with User level Networking(DPDK) enabled

--enable-hardware-tuning Enable setting maximum CPU frequencies

pa -3
BN SERE .

: e wrapper %, Bl-h, -p#0 -t
o PPC B#

A% : #§E Node Tuning Operator %k, MREHIEE, NIERARKIA LR
& : registry.redhat.io/openshift4/ose-cluster-node-tuning-operator:v4.16,

‘ --reserved-cpu-count int Number of reserved CPUs (required)

Q t ENEOREHASH, FHIEE must-gather tarball BIERE,

5. UAMBERZTHRERESRLZHRTE -

AE
ZIERE A must-gather By4H SRR ERAIERE, ERHEHSEUTER
o FHHASE CPU ID #1417 NUMA HTHK
o ZEHRISFBLIE

FARALER, BalLliRHY Performance Profile Creator TERE LS E
&Y B,

I $ ./run-perf-profile-creator.sh -t /must-gather/must-gather.tar.gz -- --info=log

info ;TN E KRGS EHHER. FTRERMITESR log #1 JSON, JSON BRAMFIREAT
Wit

6. Ko ENREEN
I $ oc get mep
it Bl

NAME CONFIG UPDATED UPDATING DEGRADED
MACHINECOUNT READYMACHINECOUNT UPDATEDMACHINECOUNT
DEGRADEDMACHINECOUNT AGE

master rendered-master-acd1358917e9f98cbdb599aea622d78b True False
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False 3 3 3 0 22h
worker-cnf rendered-worker-cnf-1d871ac76e1951d32b2fe92369879826 False True
False 2 1 1 0 22h

7. DIEMRERLEL ¢

$ ./run-perf-profile-creator.sh -t /must-gather/must-gather.tar.gz -- --mcp-name=worker-cnf --
reserved-cpu-count=2 --rt-kernel=true > my-performance-profile.yaml

Performance Profile Creator Z#{E R1E Performance Profile Creator (&
R, EELTSH :

® reserved-cpu-count
® mcp-name
o rt-kernel

A Bl mep-name SHRHE oc get mep A HEVHIHIXE N worker-cnf, X F
5 51 OpenShift, 15 {# --mcp-name=master,

8. BEDIEH YAML X4 :

I $ cat my-performance-profile.yaml
=1

apiVersion: performance.openshift.io/v2
kind: PerformanceProfile
metadata:
name: performance
spec:
cpu:
isolated: 1-39,41-79
reserved: 0,40
nodeSelector:
node-role.kubernetes.io/worker-cnf: ™"
numa:
topologyPolicy: restricted
realTimeKernel:
enabled: false
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LR F5%4 --enable-hardware-tuning £ 5 3{% %2l Performance Profile
Creator i, 4K PerformanceProfile & 58 X AL BMR L BMIES

apiVersion: performance.openshift.io/v2
kind: PerformanceProfile
metadata:
name: performance
spec:

#HardwareTuning is an advanced feature, and only intended to be used if

#user is aware of the vendor recommendation on maximum cpu frequency.
#The structure must follow
#

# hardwareTuning:

# isolatedCpuFreq: <Maximum frequency for applications running on isolated
CPUs>

# reservedCpuFreq: <Maximum frequency for platform software running on
reserved CPUs>

9. NAEMMRES :

Ve P2y~
£ BB SRR % Node Tuning Operator,

I $ oc apply -f my-performance-profile.yaml

11.2.1.3.3. Performance Profile Creator &%

# 11.1. Performance Profile Creator 2%

55 Hh
disable-ht SRR,

ATREMI(E : true =X false,

200 fH : false,

Digk

==
[=]

RS ET true, TIAFLNZEA BIOS HBIEBLL

2, FRABLERTAKSTITSEEI.
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¥ 30

--enable-hardware-tuning JAA&K CPU MIZMIZE, XNSEEALM,

ZRRALThEE, FAUTHMEREMRE CPU LiZTHN AR XERAK
P

e spec.hardwareTuning.isolatedCpuFreq

e spec.hardwareTuning.reservedCpuFreq

info XRFRERER, NATFAUMER, LZINEXLFEE must-gather-dir-
path 2%, MR XE T EAEMSE, NREEN
AIRERY(E :
e log
e JSON
v SXEEPETE YA AR, SURE AT IHite JSON
B2
2L log.
mcp-name MCP &#5 (41 worker-cnf) 5 BIrHlEx N, XNSHEVF,
must-gather-dir-path WARE B R R, ZITSBELHEN.

U A S @ A wrapper IA must-gather i21TiZ TER, HAXGRIRMEIX
T8, AFAABEEE.

offlined-cpu-count B4 CPUHE,
EMAR—DRT O WBEAEF. MREKBRVHZHILE
#|EL, NRCREIRER, BRZ2:

Error: failed to compute the reserved and isolated
CPUs: please ensure that reserved-cpu-count plus
offlined-cpu-count should be in the range [0,1]

Error: failed to compute the reserved and isolated
CPUs: please specify the offlined CPU count in the
range [0,1]
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power-consumption-
mode

per-pod-power-
management

profile-name

reserved-cpu-count

rt-kernel

split-reserved-cpus-
across-numa

topology-manager-policy

B 1= BRI

sk

FRIhFERR

AIBERI(E -
o default : BRAAREEMERKEIRN CPU 2K,
o low-latency: 125 By 755 R SLHUE IR,

o ultra-low-latency: (L5 CHl S IFHIIER ERE (LUEINFREIR TR
M) .

2%\ : default,

NEA pod BREEFA, MRER ultra-low-latency B iE HIhFEER,
M FEEFE R LS.

ATREMI(E : true =X false,

ZRiME : false,

ZO0EMMREESMNET., 2L : performance.

g@é .
XAIR— T BABF. TNRVFER 0.

[ERER A&, XTMSHRELFN.

ATREMIME : true =X false,

FHREEHY CPU XU I NUMA 77 5=,
ATREMI(E : true =X false,

Zi\E : false,

BB REEL B S kubelet Topology Manager 5B,
FIBERYE :

e single-numa-node

e Dbest-effort

e restricted

28\ : restricted.
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B8 sk
user-level-networking EEATRPEAMZ (DPDK) HIER FiE1T,

ATREMIME : true =X false,

200 fH : false,

N.2.14. &M BE

ERAUTIAMEEESRF N LGB SNEE LEESMETM.

11.2.1.4.1. f£ OpenStack LffFl OVS-DPDK BRI AERC B SR AR

FE &KL Open vSwitch #1 Red Hat OpenStack Platform(RHOSP)_E#J Data Plane Development
Kit(OVS-DPDK)BI#HL25 1% RE, fRATLAEAMEERSE S,

B LFERAU T EREREEER VTN BV REEE.
{5 OVS-DPDK HISE#F It RERC B S 54k

apiVersion: performance.openshift.io/v2
kind: PerformanceProfile
metadata:
name: cnf-performanceprofile
spec:
additionalKernelArgs:
- nmi_watchdog=0
- audit=0
- mce=off
- processor.max_cstate=1
- idle=poll
- intel_idle.max_cstate=0
- default_hugepagesz=1GB
- hugepagesz=1G
- intel_iommu=on
cpu:
isolated: <CPU_ISOLATED>
reserved: <CPU_RESERVED>
hugepages:
defaultHugepagesSize: 1G
pages:
- count: <HUGEPAGES_COUNT>
node: 0
size: 1G
nodeSelector:
node-role.kubernetes.io/worker: "
realTimeKernel:
enabled: false
globallyDisablelrgLoadBalancing: true

A& T CPU_ISOLATED. CPU_RESERVED #1 HUGEPAGES_COUNT Z5AMIEC B RI(H.
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11.2.1.4.2. Telco RAN DU &% i MRERC B £ R

LU MREER B S 1258 [ FE 4 L BB OpenShift Container Platform 5£EEM T mZ M REINE, UIEEHE
RAN DU T fEfii#,

Telco RAN DU & %1 tEeEAEc B

apiVersion: performance.openshift.io/v2
kind: PerformanceProfile
metadata:
# if you change this name make sure the 'include’ line in TunedPerformancePatch.yaml
# matches this name: include=openshift-node-performance-${PerformanceProfile.metadata.name}
# Also in file 'validatorCRs/informDuValidator.yaml':
# name: 50-performance-${PerformanceProfile.metadata.name}
name: openshift-node-performance-profile
annotations:
ran.openshift.io/reference-configuration: "ran-du.redhat.com”
spec:
additionalKernelArgs:
- "rcupdate.rcu_normal_after_boot=0"
- "efi=runtime"
- "vfio_pci.enable_sriov=1"
- "vfio_pci.disable_idle_d3=1"
- "module_blacklist=irdma"
cpu:
isolated: $isolated
reserved: $reserved
hugepages:
defaultHugepagesSize: $defaultHugepagesSize
pages:
- size: $size
count: $count
node: $node
machineConfigPoolSelector:
pools.operator.machineconfiguration.openshift.io/$mcp: ™"
nodeSelector:
node-role.kubernetes.io/$mcp: "
numa:
topologyPolicy: "restricted"
# To use the standard (non-realtime) kernel, set enabled to false
realTimeKernel:
enabled: true
workloadHints:
# WorkloadHints defines the set of upper level flags for different type of workloads.
# See https.//github.com/openshift/cluster-node-tuning-
operator/blob/master/docs/performanceprofile/performance_profile.md#workloadhints
# for detailed descriptions of each item.
# The configuration below is set for a low latency, performance mode.
realTime: true
highPowerConsumption: false
perPodPowerManagement: false

11.2.1.4.3. g0 SEHEER EEEIR

et —— Ll e A L 11 e 0l 8 N o _ e - . — - R s B DU I BT I N DR e bebe 1
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LA MEBERCE ST AR £ 79 OpenShitt Container Plattorm SREFECE TP RMGIBIEREIKE, UAFEER

ARk S

HERLSE B TEEES

apiVersion: performance.openshift.io/v2
kind: PerformanceProfile
metadata:

# if you change this name make sure the 'include’ line in TunedPerformancePatch.yaml
# matches this name: include=openshift-node-performance-${PerformanceProfile.metadata.name}

# Also in file 'validatorCRs/informDuValidator.yaml':
# name: 50-performance-${PerformanceProfile.metadata.name}
name: openshift-node-performance-profile
annotations:
ran.openshift.io/reference-configuration: "ran-du.redhat.com"
spec:
additionalKernelArgs:
- "rcupdate.rcu_normal_after_boot=0"
- "efi=runtime"
- "vfio_pci.enable_sriov=1"
- "vfio_pci.disable_idle_d3=1"
- "module_blacklist=irdma"
cpu:
isolated: $isolated
reserved: $reserved
hugepages:
defaultHugepagesSize: $defaultHugepagesSize
pages:
- size: $size
count: $count
node: $node
machineConfigPoolSelector:
pools.operator.machineconfiguration.openshift.io/$mcp: ™"
nodeSelector:
node-role.kubernetes.io/$mcp: "
numa:
topologyPolicy: "restricted"
# To use the standard (non-realtime) kernel, set enabled to false
realTimeKernel:
enabled: true
workloadHints:
# WorkloadHints defines the set of upper level flags for different type of workloads.
# See https.//github.com/openshift/cluster-node-tuning-
operator/blob/master/docs/performanceprofile/performance_profile.md#workloadhints
# for detailed descriptions of each item.
# The configuration below is set for a low latency, performance mode.
realTime: true
highPowerConsumption: false
perPodPowerManagement: false

1.2.2. ZTHFHMBEECE S API A

Node Tuning Operator T M£BEECESE apiVersion F A2 HF v2. vi1 #ll vialphal, v1# vialphal API 18

&, v2 APl 83— A%/ % /K {E globallyDisablelrqgLoadBalancing, ZRIA{E 7 false.

FHR M RERCE R LA i & P Ab 2R
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L IK4F Node Tuning Operator MREECE SR B E L HIRE X (CRD) M v1 3k vialphal A2 v2 i, A
BB & 2% globallyDisablelrqLoadBalancing i% & 7y true,

globallyDisablelrqLoadBalancing t#:fF Isolated CPU £2EZA T IRQ i #91,
WIETHEE N true B, ©AEMA Isolated CPU £/ IRQ 1 #19%7, {ETLE ) false
RYFIERRAE CPU Z ¥4 IRQ,

L

$f Node Tuning Operator API M vialphal #Z:Z v1
¥ Node Tuning Operator APl iiRA& M vialphal #ZZEI v1 ], vialphal R B & 2181d "None"
Conversion B B 1TH5H, FIRHELA WA API BRA v B9 Performance Addon Operator,

$f Node Tuning Operator API M vlalphal =% v1 #HZF v2
2 MIB# Node Tuning Operator API kiR AFHET, AR vI # vialphal MEREELD & 5 5315 A%t Webhook
4, ©IFE A globallyDisablelrgLoadBalancing FE&, & true,

1.2.3. F A TEAHIRTEE T mIhFEF LA Zh 18

it

1. #&E& "Understanding workload hints" B3, G — N ESIMEMBELGMAIG
PerformanceProfile, ViZEEBE UMM T EMEH., EXNREIH, BATETRENER
HATIE,

2. 710 highPowerConsumption #1 realTime T{F i #iiRT=. XEFHEHRILN true,

apiVersion: performance.openshift.io/v2
kind: PerformanceProfile
metadata:
name: workload-hints
spec:

workloadHints:
highPowerConsumption: true ﬂ
realTime: true

#05R highPowerConsumption 7y true, /77 sS4 SCIMIEBARBIE R AT AL, Mg
N7 FRUHRERIARAN,

© A ETERMIRAIL RN AL,
3

LIEMRERBE Y realTime T/E 1 ZL hint FR&IXE N true I, ¥ cpu-quota.crio.io:
disable ;¥R MNEIHEEE CPU BEMRIE pod. LLEMRRERSLE pod TR RERE AR
WHEH, MREELZRILE realTime TIEMEIRT, NEILH true,

R T BB LI E X EEAR B RS

=

R 11.2. TR SRS X EE R A R
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HrERdEENEEXE 77N 78} Uiy

Default (BRIA) EBERERMEELE (UGB CPU S RLHIM
workloadHints: E 33 PEBE,
highPowerConsum
ption: false
realTime: false

Low-latency X EHEH O TEREAEERBEEER

Ultra-low-latency

workloadHints:
highPowerConsum
ption: false
realTime: true

KA GERE, IR

B ERIREE, R
BEHEZFATTZHH
o

LI E/NE R RATHE

workloadHints: FEE BURR TR 3 MBI TR H FERIBR
highPowerConsum Ao
ption: true
realTime: true
B pod HREE REEMIER T TR 3 RIFEB pod HITHIR

workloadHints:
realTime: true
highPowerConsum
ption: false
perPodPowerMana
gement: true

11.2.4. =17 colocated & FUEL A T/E 1 EH BT mECE 17 BE

&R DO H BRI S TAR 0T T K

IR (1% = 05 B X el 2

8%

FRFH

o {T1f BIOS /=2 T C-states FIR{E RS H4IM P-states

Y=

%fﬁo

BT EE, MARMELER TIFASMERAXELTE. TRIEN

Intel Ice Lake R E#HY Intel CPU X #F143het, (M IBIRMITHRERIRES M = (LM TIE
BT RMELE,

1. 9 per-pod-power-management S#iX & true SX4£ MK PerformanceProfile :

$ podman run --entrypoint performance-profile-creator -v \

/must-gather:/must-gather:z registry.redhat.io/openshift4/ose-cluster-node-tuning-
operator:v4.16 \
--mcp-name=worker-cnf --reserved-cpu-count=20 --rt-kernel=true \
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--split-reserved-cpus-across-numa=false --topology-manager-policy=single-numa-node \
--must-gather-dir-path /must-gather --power-consumption-mode=Ilow-latency \
--per-pod-power-management=true > my-performance-profile.yaml

% per-pod-power-management S#i% &} true If, power-consumption-mode S
/il default 5% low-latency,

WA perPodPowerManagementff] PerformanceProfile 7Rl

apiVersion: performance.openshift.io/v2
kind: PerformanceProfile
metadata:
name: performance
spec:

workloadHints:
realTime: true
highPowerConsumption: false
perPodPowerManagement: true

2. 1E PerformanceProfile B E Y FR(CR) FIFEAIA cpufreq L3315 B NMIINAKSEL -

apiVersion: performance.openshift.io/v2
kind: PerformanceProfile
metadata:
name: performance
spec:

additionalKernelArgs:
- cpufreq.default_governor=schedutil ﬂ

EiUFE M schedutil E322, BETLUEAHEMIEES, 20 ondemand 3% powersave
governors,

3. 7t Tuned PerformancePatch CR & & A CPU #ii% :

spec:
profile:
- data: |
[sysfs]
/sys/devices/system/cpu/intel_pstate/max_perf_pct = <x> ﬂ

ﬂ max_perf_pct %%l cpufreq WHIRRFHRAIIE, UKRKED LA LEZFHFH cpu Fi
E, IMEEHTFAAE CPU, ERILGE
Isys/devices/system/cpu/cpul/cpufreg/cpuinfo_max_freq PR AR, EhE
=, EELAERLL All Cores Turbo i £ 3xpH CPU BB 2tt. All Cores Turbo JiiZ 2
B NRTTIZTHIE, HNKTL AN,

Hith BHR

o Nt pod BRTREER
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o FEIR A HEAIRRIE pod fRE CPU

1.2.5. 7 infra A1 AR F A 23R H CPU

WA B TR EESER CPU AR ARSI E RN HIZ, RIANERT, B Th
FERAMAEEL CPU —BZ21TAMERSR, XA e SR E T MERE8, X CPU #1749 X I fh b B4k
DIERBEIEE S BERFIEREURAHFR, T EFRE® T EME A Node Tuning Operator AEE T R G7E
CPU LiZ{THI#7R :

& 1.3. JHEM CPU £ic

HERR R

Burstable #1 BestEffort pod ERTZTEERETERENNER CPU LT
ELfiliZRH4 pod ERR T IZTEEE TN EAMES CPU LizfT
ek EEAEREH CPU (OpenShift Container

Platform 4.7 R BEHHIAR A A AT %)

Zp i ElEREH CPU
X RE R BB T 4F 13, pod EE PRt IEF E X F CPU
OS ##2/systemd fR%% EEREH CPU

E— NN REBNFRRA QoS #i23:% ( Burstable., BestEffort 5 Guaranteed ) #J pod AT D ELA
EFTRELNAE. REBLNBEENT RWEAKRIEFMER, HERNBERSEEESER,
B

THEF 100 MAKMWEE, Bl FERMERES, SHEENN S0 ML ELAREM, 550 MK
BOMAIRE, £3EE N QoS l BestEffort =X Burstable B pod £E2 25 MR, 5
Guaranteed B pod 2Bt 25 M™%, X5REBHNEELE,

il 2

TREFI00 MAKNEE, BFERAMERES, SHEENN S0 ML EARE R, 50 ™R
oA RS, BTN QoS iy BestEffort % Burstable #J pod 2B —1~"A#%, & Guaranteed
B pod 2B 50 M. X TIREBRFE—1MNHAM. Pod HERMN CPUBEFREM KM,

FEANASREXBRTHFSRER, MEH. TEAEFEMTHNRS N E, UTE2—LREIT6
o INIRAIEIRBUREY TR 8 AR ERREY, ML OEH R (NIC), HRRIERE R CPU
RATgEM S XM EHEGRE, B, BRZFTEMERER—DESE—REVIF (NUMA) 7=

I:F'o

o REBBVHAFILEMAGM. REFEJRGMS, DE—DEBRNNREBMELIERA K ABNEE
S, £ 416 REBRAF, TIFHERLUEFMARIRIC I BURIR A,

FEREWLESRE CPU ATREMBEO XA, FEFMONNNE, KEMAEHNUMA ZBEEFRR
WRET AR, EFERIUATTEAEREIERBAS.
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- -
REMREN CPUBARBES, FHEMI—EE™ worker 17 R FHIFTH A AR,

NIBERAFSLEBESHTENHARBETI, EEMEEESRR spec B EEMAH CPU,

e jsolated - {5 EN ARRFEASS LENEM CPU, XL CPU MIERRE, X MNHPRHREEH
e, B0, ATLUATIE S/ DPDK BHUIEE E K7 7,

o reserved - NEFIIRIERS A BESIEE CPU, reserved HHMERRAL B ALLITE, I8
1E reserved A2 T IE R BURMI N AIEF. W ERBURMN FF2FE 1T isolated ZHHi217,

pi% &2
. DIBEAINEREAEMAIMRER B,
2. FREEEN infra N BREFAREZMEER CPU NN reserved 7 isolated %4 :

apiVersion: performance.openshift.io/v2
kind: PerformanceProfile

metadata:
name: infra-cpus
spec:
cpu:
reserved: "0-4,9" 0
isolated: "5-8"

nodeSelector: 6
node-role.kubernetes.io/worker: ""

@ BT infra RBATHITRBMIRERSBEESH CPU,
@ EENABRFERBFIZTIEREM CPU.

© Tt EE-NTRERES, LUTMERESNAIRENT R
Nn.2.6. HWEREFECEBLAR

E /) OpenShift Container Platform £ ELBBE&TE, 1EHMHREEBEE DM CPU LERE N N RE IR
B/ CPU thEERMERE A,

IREEE T HEERRESE, ARERENMNBERIZEE, EBREH PerformanceProfile
YAML #1#J CPU isolated #1 reserved =& LLCEC#TEC &
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Digk

==
[=]

A2 AlE BN ENBERE B TS 52 PerformanceProfile YAML H 71 HfY

CPU AI# ID #5i%, WAREMMRERRERSSE T RATAH, BAFTEHRRTIHL
CPUO

FRFH

ff

L=

S

152

o FHEZXR cluster-admin B &I £,

e %% OpenShift CLI (oc) o

. MEESRRENINE CPU _LiZiTHFLLIR,

ERLLET SR EHIFBTUTRRREBEIN CPU LB TRLLRE

I $ Iscpu --all --extended

ol
CPU NODE SOCKET CORE L1d:L1i:L2:L3 ONLINE MAXMHZ MINMHZ
0 0 0O 0 0:0:0:0 yes 4800.0000 400.0000
10 0 1 1:1:1:0 yes 4800.0000 400.0000
2 0 0 2 2220 yes 4800.0000 400.0000
3 0 0 3 3330 yes 4800.0000 400.0000
4 0 0 0 0:0:0:0 yes 4800.0000 400.0000
50 0 1 1:1:1:0 yes 4800.0000 400.0000
6 0 0 2 2220 yes 4800.0000 400.0000
7 0 0 3 3330 yes 4800.0000 400.0000

FEXANRBIF, FEENE CPU ARKAIZIT T AMNEH CPU A%, CPUO 1 CPU4 12438
CoreQ Aiz1T, CPU1#I CPUS 1E432 Core 1 #1217, LAMLRHE,

AREEBFNEFEYE CPU IRIZENETE (LT RAIFMcpud ) , FTHMSIRRAFHIZITL
e :

I $ cat /sys/devices/system/cpu/cpu0/topology/thread_siblings_list

it Bl

| o4

. 1£ PerformanceProfile YAML # 5 BREFIREBH CPU, fAlt0, &el LUSHZ A% CPUO

CPU4 i% & isolated ; [$:Z% A% CPUI B CPU3 LA CPUS & CPU7 i%i& N reserved,
IREEEREMIFRER CPU K, pod HM infra B2 iHERRE M CPU, N BEFE A= {F HE
B CPU,
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cpu:
isolated: 0,4
reserved: 1-3,5-7

REMREN CPUBARBES, FHEMI—EE™ worker T RHAMFTER AR
*ZO

BF

REH Intel LoEER EFONERBAR, MRERBLE, BERRLENFRELRER LI
BB HEER—TRRFLLIE,

ERB%RERE, AAFRIEM pod BRIEAZ A SMT  (simultaneous multi-threading)
AN, LLEEFRIERK "noisy neighbor" BIIERFH 5 pod KW, MTFEZFER, EHESHES
BT,

1n.2.6.1. HMEERN ARREFEABLE

EMNMEERARREELERN, EEEERCETREELEHIIZRABEE, EZM Hyper-Threading, 1HHUT
UTFHY% -

1 Q- DEEENEAMEIN R ES,
2. & nosmt EAMIIMARSE, UTRAIBMEREESRET 7 IXE :

apiVersion: performance.openshift.io/v2
kind: PerformanceProfile
metadata:
name: example-performanceprofile
spec:
additionalKernelArgs:
- nmi_watchdog=0
- audit=0
- mce=off
- processor.max_cstate=1
- idle=poll
- intel_idle.max_cstate=0
- nosmt
cpu:
isolated: 2-3
reserved: 0-1
hugepages:
defaultHugepagesSize: 1G
pages:
- count: 2
node: 0
size: 1G
nodeSelector:
node-role.kubernetes.io/performance: "
realTimeKernel:
enabled: true
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==
IR ERBHFBEA CPU R, pod MY infra BE3HE AR EH CPU N AR
FaRNERRBEMN CPU,
1.2.7. EB X E ORI pod fRE CPU
Node Tuning Operator AT LUEITF EHL CPU X2 NREB CPU REE A CPU, LUHITEREMIZER
ZIBEES (8 podinfra B2y) , UKRATFNARFASZTIEAEMBEE CPU, Xa ik fEE
IRTEMER CPU LB NRER S,

KEPMEMEREMEE CPU M E& 3, LuBGRHI CPU BEINE, Bi21TERIE pod #9 CPU
PR, 8 pod NEBRREMEAT, {RIF pod CPU F &AM 1% 4 Rk,

EMBEEL B, globallyDisablelrglLoadBalancing i TEIEi% & hir 2 B W IE, W FHELETEM

#, RB CPUHRLERBIULELZEHET, RLARERBEN CPU LA LEHET, BILNER
T, Node Tuning Operator *2ZRRE CPU LRIX &I,

N.2.7.1. AT RERBENM IRQ XEM%E

AL IRQ #EH SRR OX IRQ KEAMRERNHE, FHRBZSAMAETELZL CPU AT IRQ #E, 1X£IRQ
PRI ER1E CPU O Liz1T,

LUF R8T 5] IRQ REME X B IR ShZFMEE A, UTE2EXMANEK (FEEa8EMm
") :

e —LERAID #£HIZRIXEH 2R, % megaraid_sas
o TLIEFRMRFERIE (NVMe) It
o Ik (LOM) RILEI%HI2s ERY—LE LAN

o K2 F managed_irgs

FXFF IRQ REMMIXEMNRER RS ERPICEFRE, IR ZEFISFNITE S FETRR
X,

-

INRAEM IRQ B BREMEMRIZE N —MEER CPU, NIFTRER KR — LM KRR AR IRQ KEL
MRE, BERBERHXREKYE, EERIENHBTUTHS

I $ find /proc/irq -name effective_affinity -printf "%p: " -exec cat {} \;
i Bl

/proc/irq/0/effective_affinity:
/proc/irg/1/effective_affinity:
/proc/irg/2/effective_affinity:
/proc/irq/3/effective_affinity:
/proc/irq/4/effective_affinity:
/proc/irq/5/effective_affinity:
/proc/irq/6/effective_affinity:
/proc/irq/7/effective_affinity:

—_ =l A N = O 00 =
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/proc/irq/8/effective_affinity: 1
/proc/irq/9/effective_affinity: 2
/proc/irg/10/effective_affinity:
/proc/irg/11/effective_affinity:
/proc/irg/12/effective_affinity:
/proc/irg/13/effective_affinity:
/proc/irg/14/effective_affinity:
/proc/irg/15/effective_affinity:
/proc/irq/24/effective_affinity:
/proc/irg/25/effective_affinity:
/proc/irqg/26/effective_affinity:
/proc/irq/27/effective_affinity:
/proc/irq/28/effective_affinity:
/proc/irq/29/effective_affinity:
/proc/irq/30/effective_affinity:
/proc/irq/31/effective_affinity:
/proc/irq/32/effective_affinity:
/proc/irq/33/effective_affinity:
/proc/irq/34/effective_affinity:

N — 000N~ DROO—=NRAND— 2 24 N

BLEIEIEFEH managed_irqs, EXBMAHRKERNTERE, A RAITERRXREKME, ERELEER
T, XL RQ TRESDEARER CPU, A% managed_irqs WEZE R, 1S AR W= E Rl
KB, BiMEE(]BIRRE CPU,

11.2.7.2. Bei& 17 s Fh BT R EKHE

N IRQ B M AL E R T M, LU HPLe i ol LU IS & P BTIE KR (IRQ).

FoRFMH

o NFAKRE, MAERSHEHEGEROVITE IRQ XEE, BERERSHFIBHAGRE IR
IRQ KM, HEBEIRS 2 BIRR AR IR IEBIRE AL,

=
e

1. LEH cluster-admin #{BREIFE I & 1% & 5 OpenShift Container Platform % 2&%,
2. fMreBCE % apiVersion X &} {E M performance.openshift.io/v2,
3. Mk globallyDisablelrqLoadBalancing FE&, siBE X&) false,

4., KEBHHREE CPU FIfREHI CPU, LUTFTHEERTRE 2/ CPUMEES, XFIE
isolated CPU &£i21TH pod, /A IRQ i 5%T :

apiVersion: performance.openshift.io/v2
kind: PerformanceProfile
metadata:
name: dynamic-irg-profile
spec:
cpu:
isolated: 2-5
reserved: 0-1
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LIEERBMEEN CPU, BRERSIHE., WKIFRH systemd IRSTERE
CPU biz47R, EZEH pod EAEME CPU £iz1T, B2 TEERITENERKR
N IRERTENE pod EFREMANTH CPU LizfT, MEEZER, ES
4" infra #1522 BRI CPU",

N.2.8.BBEEE 1

T LTS D BE/E OpenShift Container Platform &8 EAME T, M Node Tuning Operator 7£
RENRPDEE I,

OpenShift Container Platform 124t 7 QI M2 EEE 11#I 5%, Node Tuning Operator 12t 7T —MEZF
FERMERBEENAE.

fBlan, EMEEEECE SR hugepages pages 349, EAILUEES N E) size. count LAK A[%ER) node:

hugepages:
defaultHugepagesSize: "1G"
pages:
- size: "1G"
count: 4
node: 0 ﬂ

Q node 2 EE T NUMA T &, NREK T node, %7 EISEHSHERNE NUMA T5 &,

' 4k DR E T B R R SR E IR,

XERSEE MK —EESIK.

o ERIRE, HAEAT M LM /proc/meminfo ST :

I $ oc debug node/ip-10-0-141-105.ec2.internal

I # grep -i huge /proc/meminfo
it Bl

AnonHugePages: ###### ##
ShmemHugePages: 0 kB
HugePages_Total: 2
HugePages_Free: 2
HugePages_Rsvd: 0
HugePages_Surp: 0
Hugepagesize: i
Hugetlb: HiHHE 1

e {#fH oc describe IREFH A/ :
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I $ oc describe node worker-0.ocp4poc.example.com | grep -i huge
i Bl

hugepages-1g=true
hugepages-#i#t#: ###
hugepages-#i#t#: ###
11.2.8.1. B EZ B HA/N

BRI LER—BSZ MEREERRAKRNMET, X, BIUEXHEEFAAETK/NBSRAKMES
7~89 pod.

Bian, EELUBANE XN 1G # 2M, Node Tuning Operator &1 s EEREEXFH DK/, TR :

spec:
hugepages:
defaultHugepagesSize: 1G
pages:
- count: 1024
node: 0
size: 2M
- count: 4
node: 1
size: 1G
11.2.9. {8 Node Tuning Operator i/ NIC FA %1
Node Tuning Operator BT 4 NIC PAFILMR S MHRE, FAMRERBER I ITHE, RIFHFRBIML
wEBE LA,
11.2.9.1. E A EERC E R FEE NIC BASY
Wi MREECES, A LAEE ML RIS,
X RFIRILRI T -
o SEEMLB R &
o THRHEZMANFIHMLLEE (BiE)
R R LRI -
o LIRS EED
o HuE#

e Intel DPDK REfThAE

SR M
o FHEZXR cluster-admin B &I £,

e % OpenShift CLI (oc) .
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iy =

1. LLEH cluster-admin X RBYF - & 19 %217 Node Tuning Operator B9 OpenShift Container
Platform 5%,

2. QIEHNAEEENEAMBINNERRES. BXOZEESNIER, FSMH OZMEEE
£"E2.

3. GEX MU ERA MR E LR

I $ oc edit -f <your_profile_name>.yaml|

4. {#M net X RIEF spec FE&, NRINKTUSENNFEL :

e userLevelNetworking 2 — M EFEE, BEN/RKEFL. W3R userLevelNetworking
7 true, NIAFTIEUF B NAIE X FRIXEHIRE CPU T8, BIMED false,

e devices E— M ANEFE, BEMIIFENRE CPURBNXEIIR, MREEIIRNZE, N
B &R FRAEMSIXE, BEEMT :

o interfaceName : Lt FERIEEZEOLTR, FHZHF shell HEXHHEERF, ATLAZIEHEK M
.

n BEFFEETRAIMT : <string> .

n FHNBBI R RIS, BRI FIE N B EIBRIRUARRA X &, EFA
<device>., 0 leno1.,

o vendorlD : ML &N ID, LUHFA Ox BIZkH 16 fI+S#HHIEER R,

o devicelD : M%%i1%% ID (model) , LUHA Ox BIZER 16 I+ 7S EIEFER R,

L1857 devicelD I, L@ ZiE X vendorlD, 5% %&5%H
interfaceName. vendorID = vendorID 1l devicelD F$5EMATE L&
PR RS SR — P&, AR, LML EH net A
FBK B NIREEH CPU T,

LBIEET WIS MEN, WA SIERENSEP— D& TR
T LE A

5. ERALTRAIMREERER TR X &R TIBILE N RER CPU T

apiVersion: performance.openshift.io/v2
kind: PerformanceProfile
metadata:
name: manual
spec:
cpu:
isolated: 3-51,55-103
reserved: 0-2,52-54
net:
userLevelNetworking: true
nodeSelector:
node-role.kubernetes.io/worker-cnf: ™"
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6. FERAXNRAIMEEESR, HAMASEME MR EIHARILERE CPU BB I RER
CPU itk :

apiVersion: performance.openshift.io/v2
kind: PerformanceProfile
metadata:
name: manual
spec:
cpu:
isolated: 3-51,55-103
reserved: 0-2,52-54
net:
userLevelNetworking: true
devices:
- interfaceName: "eth0"
- interfaceName: "eth1"
- vendorlID: "Ox1af4"
devicelD: "0x1000"
nodeSelector:
node-role.kubernetes.io/worker-cnf: ™"

7. ERAXNROMMREES, A UEOAT eth FFLB &R SIEILE HEREB CPU T

apiVersion: performance.openshift.io/v2
kind: PerformanceProfile
metadata:
name: manual
spec:
cpu:
isolated: 3-51,55-103
reserved: 0-2,52-54
net:
userLevelNetworking: true
devices:
- interfaceName: "eth™"
nodeSelector:
node-role.kubernetes.io/worker-cnf: ™"

8. EAXNTAIMERESR. HATAE XENANBIKE HFRERN CPU ITH, Z#EDOESA enotl USH
BN :

apiVersion: performance.openshift.io/v2
kind: PerformanceProfile
metadata:
name: manual
spec:
cpu:
isolated: 3-51,55-103
reserved: 0-2,52-54
net:
userLevelNetworking: true
devices:
- interfaceName: "leno1"
nodeSelector:
node-role.kubernetes.io/worker-cnf: ™"
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9. FHEXNRAIMEREEBSE, NATEEEEOLT eth0, vendorlD 7/ Ox1af4. devicelD
0x1000 H9% 7 BIPAFIEIZ B IR E CPU %X :

apiVersion: performance.openshift.io/v2
kind: PerformanceProfile
metadata:
name: manual
spec:
cpu:
isolated: 3-51,55-103
reserved: 0-2,52-54
net:
userLevelNetworking: true
devices:
- interfaceName: "eth0"
- vendorlID: "Ox1af4"
devicelD: "0x1000"
nodeSelector:
node-role.kubernetes.io/worker-cnf: ™"

10. NAEHEMEEEES !

I $ oc apply -f <your_profile_name>.yaml

Hih 5w
o NIEMRERESR.

11.2.9.2. BBuFBA SR A
EX—EoH, —LREERT AEANMEEEEURNARKIEREN BT Bk,

B
EARBF, BMEAFIEH r A FRN & IREBE NERE CPUE (2) .

MRERERTPHERETDZ

apiVersion: performance.openshift.io/v2
metadata:
name: performance
spec:
kind: PerformanceProfile
spec:
cpu:
reserved: 0-1 #total = 2
isolated: 2-8
net:
userLevelNetworking: true
#...

o FRALUTHSEREREREKBIATIRG
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A N T MREERERNT RFIZITXN R,

I $ ethtool -l <device>

o TEN FBCESEFTIIEIAIIRG -
I $ ethtool -l ens4
it Bl

Channel parameters for ens4:
Pre-set maximums:

RX: 0

TX: 0

Other: 0

Combined: 4

Current hardware settings:
RX: 0

TX: 0

Other: 0

Combined: 4

o N ABREBERIIEIAFIRE -
I $ ethtool -| ens4
it~

Channel parameters for ens4:
Pre-set maximums:

RX: 0

TX: 0

Other: 0

Combined: 4

Current hardware settings:
RX: 0

TX: 0

Other: 0

Combined: 2 @)
Q ZHEEE TN A AR ERE CPUMGEE D 2, X5MREESTRENARLE.

=~ 2
EARBIR, HXTEERE vendorlD B Ar 5% T FFHIM L5155, FLIATIEZE NRE CPUER (2)

MRERERTPHERETDZ

apiVersion: performance.openshift.io/v2
metadata:
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name: performance
spec:
kind: PerformanceProfile
spec:
cpu:
reserved: 0-1 #total =2
isolated: 2-8
net:
userLevelNetworking: true
devices:
- vendorID = 0x1af4
#...

o FRALUTHSERSIREREKBIATIRG :

% .
- HENATHRERREEN T RPIZITIDNS.

I $ ethtool -| <device>

Gk

o N ABRBERIIEIAFIRE -
I $ ethtool -I ens4
LN

Channel parameters for ens4:
Pre-set maximums:

RX: 0

TX: 0

Other: 0

Combined: 4

Current hardware settings:
RX: 0

TX: 0

Other: 0

Combined: 2 @)

#A vendorlD=0x1af4 BIFR A X FHIX & MITIE CPU B8 2, N, MNREES —PMEIXE
ens2, H vendorlD=0x1af4 th 28 SitHIRLEAGIN 2, X5 MR BEPE BN BT,

=pl 3

FEAGIR, HXSEME BN E IR LR AT AR R E, MAISIELERE CPU
(2) .

4% udevadm info 124t T A XX EHEARE ., EXNRAIH, BHER :

# udevadm info -p /sys/class/net/ens4

E: ID_MODEL_ID=0x1000
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E: ID_VENDOR_ID=0x1af4
E: INTERFACE=ens4

# udevadm info -p /sys/class/net/ethO

E: ID_MODEL_ID=0x1002
E: ID_VENDOR_ID=0x1001
E: INTERFACE=eth0

e %ITF interfaceName & T eth0 BiX &, LUK EH vendorlD=0x1af4 Y% &, FEALUTMEREE
BE, MRMEIAFIZEHN 2 :

apiVersion: performance.openshift.io/v2
metadata:
name: performance
spec:
kind: PerformanceProfile
spec:
cpu:
reserved: 0-1 #iotal =2
isolated: 2-8
net:
userLevelNetworking: true
devices:
- interfaceName = eth0
- vendorID = Ox1af4

o N ABREBERIIEIAINRE -
I $ ethtool -| ens4
LN

Channel parameters for ens4:
Pre-set maximums:

RX: 0

TX: 0

Other: 0

Combined: 4

Current hardware settings:
RX: 0

TX: 0

Other: 0

Combined: 2 @)

ﬂ # A vendorlD=0x1af4 AT E X F X &MTIE CPU BEUXE N 2, FlN, WMREES—D
1A vendorlD=0x1af4 BYM%%i% % ens2, MIEEFMATIHIFLE S 2, K8
ih, interfaceName ZF eth0 i & &[S IATILE H 2,
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11.2.9.3. 5% NIC BAFIKEXBI B &l 3%

VAU BART O BS 1% & 89 B 7 SH BICRIEMEN M Tuned SFIFHEREBF, UTEERTREKICTKE
Ivar/log/tuned/tuned.log XX :

o IIXT—INFOER, 1F4HHER T KT D BLAYILF -
I INFO tuned.plugins.base: instance net_test (net): assigning devices ens1, ens2, ens3
o MRFTENEEMMEFE, NKic>k WARNING ER :

I WARNING tuned.plugins.base: instance net_test: no matching devices available

1.3. B & SEI FMEIE IR TR #;

TEEIEESERITEMERITINGELR, fFrlEEmmaETlkda,

OpenShift Container Platform 324 Node Tuning Operator LB DMERELIE, LAMEHN OpenShift
Container Platform I %2 5 SEINAR ZE R 4 BE R0 SRS (], AR aT LA M REER B SR Bl B i/F 1T IX e el &

AT LIS A ERE kernel-rt, NEBNIRERGHBERESRE CPU, 8% podinfra Bgs, NNARER
#f@E CPU Kz T T E, HERARMERD CPU RIF D IHFE.

EREBENBRRER, H8{E RHEL for Real Time HFZ2F4L12 AN ERIE MBI,

Hih 5w

o [ERMAERESRMET R LIEER

1N.3.1. FHME R /e EH A E B BB LA THRER) worker
0] USHME RE IR T 4E 71 3808 B B N FA SERS ThRERY worker i sk,

v pa =

ERTENEAEIREN T RLE, HER Pod BE LHIR(CR) R ELEERR, Rk
FESRWMSM MR ERR T [RLE, XEBENEEREER,

FeREH
o B% %k OpenShift CLI(0c).
o MBLIEH cluster-admin f{ R AF B3 &%,

o MEAKEPNATHRRES, BTFHIMEEIRIFENEIHE worker TR

1 MEERITFEMEOIZ Pod CR, HEEHHNAE, H0:
BCiE 9 {8 AL AN EREY Pod MIAG <G
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apiVersion: vi
kind: Pod
metadata:
name: dynamic-low-latency-pod
annotations:
cpu-quota.crio.io: "disable"
cpu-load-balancing.crio.io: "disable” 9
irg-load-balancing.crio.io: "disable" 6
spec:
securityContext:
runAsNonRoot: true
seccompProfile:
type: RuntimeDefault
containers:
- name: dynamic-low-latency-pod
image: "registry.redhat.io/openshift4/cnf-tests-rhel8:v4.16"
command: ["sleep”, "10h"]
resources:
requests:
cpu: 2
memory: "200M"
limits:
cpu: 2
memory: "200M"
securityContext:
allowPrivilegeEscalation: false
capabilities:
drop: [ALL]
nodeSelector:
node-role kubernetes.io/worker-cnf: ™" ﬂ
runtimeClassName: performance-dynamic-low-latency-profile 6
#...

£ pod 21T ZE A CPU SE2 A ERZRF (CFS) B4,

2 CPU 9,

W pod RIET R-EBRRTLIE,

nodeSelector 1755/ 5 & 7E Node CR H3EE IR ILEL,

runtimeClassName /i 52BN M EE. B SRR RITEL,

0009

2. Ll performance-<profile_name> #& =i A pod runtimeClassName, H <profile_name> 23k
B PerformanceProfile YAML F#y &#5, £ LEHI4, #FRE performance-dynamic-low-
latency-profile,

3. R pod EEMIZ1T. JRARIZ N running, FRIEMIZE T cnf-worker T/ :

I $ oc get pod -0 wide

Ttk
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NAME READY STATUS RESTARTS AGE IP NODE
dynamic-low-latency-pod 1/1  Running 0 5h33m 10.131.0.10 cnf-
worker.example.com

4. FKEUH IRQ BhA M EHHEE B pod 1217 CPU :

$ oc exec -it dynamic-low-latency-pod -- /bin/bash -c "grep Cpus_allowed_list
/proc/self/status | awk '{print $2}"

o1 HA i

I Cpus_allowed_list: 2-3
Eana
MBIREMN AT REE,.

1 BRT RUSIERE,

I $ oc debug node/<node-name>
2. FUER MERT RXHRS

I sh-4.4# chroot /host

FUHA%

I sh-4.4#

3. HARRIARY CPU XELEEIS A 23E dynamic-low-latency-pod CPU, %1 CPU 2 #1 3,

I sh-4.4# cat /proc/irg/default_smp_affinity

it Bl

|33

4. ERS IRQ &AE B H1E dynamic-low-latency-pod CPU L£iz17 :

sh-4.4# find /proc/irg/ -name smp_affinity_list -exec sh -c 'i="$1"; mask=$(cat $i); file=$(echo
$i); echo $file: $mask' _ {} \;

it Bl

/proc/irg/0/smp_affinity_list: 0-5
/proc/irg/1/smp_affinity_list: 5

/proc/irg/2/smp_affinity_list: 0-5
/proc/irg/3/smp_affinity_list: 0-5
/proc/irg/4/smp_affinity_list: 0

/proc/irg/5/smp_affinity_list: 0-5
/proc/irg/6/smp_affinity_list: 0-5
/proc/irg/7/smp_affinity_list: 0-5
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/proc/irg/8/smp_affinity_list: 4
/proc/irg/9/smp_affinity_list: 4
/proc/irg/10/smp_affinity_list: 0
/proc/irg/11/smp_affinity_list: O
/proc/irg/12/smp_affinity_list: 1
/proc/irg/13/smp_affinity_list: 0
/proc/irg/14/smp_affinity_list: 1
/proc/irg/15/smp_affinity_list: 0
/proc/irg/24/smp_affinity_list: 1
/proc/irg/25/smp_affinity_list: 1
/proc/irg/26/smp_affinity_list: 1
/proc/irg/27/smp_affinity_list: 5
/proc/irg/28/smp_affinity_list: 1
/proc/irg/29/smp_affinity_list: O
/proc/irg/30/smp_affinity_list: O

gk

H
"
LIRFHE T RUSCHMEIERR, BUTHRINSFERILE CPU BN ARF—EER A
BRI, EREMEN (NEMEEN—HMBRNERBRAR) .

HiBR
o [FAT RIEFRN pod RMEERET =

o X pod HECAT =

11.3.2. BB EFRIE QoS %M pod
QI8 WA Guaranteed 289 QoS ] pod B iEEREMUT/LR :
e pod FHBNAHRBYUNEFNEFREMAFIERK, BEllBFER,
® pod MHEBNAB/EVIESR CPU RFIF CPU EXK, Befl7iER,

DFROIERT —1 380 pod WELEXH., BIRXE T RERFHFMAFERK, 85 200MiB, Bl
A CPU BR#IFN CPU iEXR, 95 1CPU,

apiVersion: vi
kind: Pod
metadata:
name: qos-demo
namespace: qos-example
spec:
securityContext:
runAsNonRoot: true
seccompProfile:
type: RuntimeDefault
containers:
- name: qos-demo-ctr
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image: <image-pull-spec>
resources:
limits:
memory: "200Mi"
cpu: "1"
requests:
memory: "200Mi"
cpu: "1"
securityContext:
allowPrivilegeEscalation: false
capabilities:
drop: [ALL]

1. G pod :

I $ oc apply -f gos-pod.yaml --namespace=qos-example
2. BB X pod IFHER :

I $ oc get pod gqos-demo --namespace=qos-example --output=yaml
i Bl

spec:
containers:

status:
gosClass: Guaranteed
IMRIENBRIEE T RERE, BEFEERNFIHK, OpenShift Container
Platform R B2 B S REICEMAFIERK. R, MRENBRIEE CPUR
8, 1B%AE CPUIEK, OpenShift Container Platform & B #1425 BRI T
Bo#y CPU &K,
11.3.3. £ Pod &M CPU 1 &9

FASUEA CPU fBIGHMIThEETE CRI-O 203155, CRI-O TR (IR R LA T R KA ZRA S A
CPU f#391,

e pod W if# A performance-<profile-names 217K, EaILLBN EE MR BENR SRR
SIERNEM, TR :

apiVersion: performance.openshift.io/v2
kind: PerformanceProfile

status:
runtimeClass: performance-manual

—_
=

Node Tuning Operator i TR XTI R T OIS MRS TN IRREE i, FEEETOESMEEZ
IR, eMEESRIAZTHEREZFERNAZR, EE/SA7T CPU MEMEEEINEE,
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EZH pod B9 CPU 1 #3945, Pod MU AIELLTFE

apiVersion: vi
kind: Pod
metadata:
#...
annotations:
#...
cpu-load-balancing.crio.io: "disable"
#...
#...
spec:
#...
runtimeClassName: performance-<profile_name>
#..

NFEBRET CPU EEARE SRS, URTARIE QoS [FHEA CPU B pod i, 2
CPU fai#itaf, &N, 2 CPU fiEEiamERih R IRHIMARE,

N.3.4. &M pod ZRTTRER

ISR LABCE pod, LMRRE N THENEZITHT REE TN, SN IT/EAEFZRM,

YInERTRERBRE T =i, SSIER pod ZHIMMEREREESMAENTENE, XEKEREEHT
pod f& AT A W,

Wid 1E pod 7| EEFH P-states #1 C-states, EAILIERE & (L& R TIE A EH LRGSR MM REIE
iR,

KN4 BESMERIENRE

SHiR fush
cpu-c- "enable" HEBRAVHE B CPU JH A C-states, 7
¢ enable B, MOTRILLY C-states I8 RAIER (LLAFDJ &

states.crio.io
: e '"disable" 1) . Bgn, FER&AKIEIR N 10 PR C-states, 1%
i& cpu-c-states.crio.io: "max_latency:10", %
e "max_latency:micro {E%h "disable" 3£ pod 12 EMEEE,
seconds"

cpu-freq- EaZ 8 cpufreq TH12ES. NEA CPU L E cpufreq Vii%Rgs, X Failelm
governor.cri TEfE:, EBUWUER "performance” governor,
o.io:

SeRF M

o TMENAESMMAERITIENE pod T RIEMEEEEFERE 7 TEE,

it =
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. FAEERRINESE LR TN E pod, FREEBERANE,
=R TR ECE R B

apiVersion: vi
kind: Pod
metadata:
#...
annotations:
#...
cpu-c-states.crio.io: "disable”
cpu-freg-governor.crio.io: "performance”
#...
#...
spec:
#...
runtimeClassName: performance-<profile_name>
#..

2. EJE pod LAR FF#R,

o

L th BTIR
24T colocated BMFMEM AR TIEREHM T mELE

11.3.5. 2F CPU CFS Fi4i

EHRREE pod B9 CPU i3, 15{# M cpu-quota.crio.io: "disable” ;s f# {2 —1 pod. ILEMRTE pod
LT A CPU 22 AT A ERRF(CFS)BLE,

M cpu-quota.crio.io B pod A& RHI

apiVersion: vi
kind: Pod
metadata:

annotations:

cpu-quota.crio.io: "disable”
spec:
runtimeClassName: performance-<profile_name>

#...

NIEFAT CPU B2 SRS, UK HRIE QoS FEHEEA CPU M pod B2 H CPU
. CFS 24, BN, 84 CPUBEEREIM pod, &N, M CPU CFS B AT RES /N EERE
" rh H th A 2589 MHEARE,

Hith 5w
e VDU K& EHNMBENEHEE

1.3.6. W EE B2 1TH CPU Z A iR
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FEIUEER, —LRBEEBEMN CPU R IX T, pod Ef# irg-load-balancing.crio.io AT E
MEBERRLTH CPU LR BB X &M, BER, CRI-O ZMAIZ1T pod B2RHIIX & HET,

ZEHBETE pod WERBHHRTANIE, 1HAREIMHEERES T globallyDisablelrgLoadBalancing
BN false., #AKE, 7E pod Hi#&H, ¥ irg-load-balancing.crio.io pod ¥ f#% & disable,

LUF pod Mg & & tLIE R -

apiVersion: performance.openshift.io/v2
kind: Pod
metadata:
annotations:
irg-load-balancing.crio.io: "disable"
spec:
runtimeClassName: performance-<profile_name>

o

L fth B IR
o EIRI A BT ELRIE pod fRE CPU

1.4, R R T RIS
&£ PerformanceProfile B & X TR (CRYR S FER M S LR T 2By IR ST R (7],

1.4.1. ViR ZER CNF JEZRE

PerformanceProfile Q;E)L R (CR) @&R&E RS RERBER IR SFEER, XEFERIR
EEak Operator THATHEEIR S RIR A

LN E M RE AL B MM BB B AL F RIS 2 B Il — N B R R &, M 53
PerformanceProfile KR5S, EXHIERT, HRkEBBLarH—PMKRIER,

Node Tuning Operator @& performanceProfile.spec.status.Conditions K SFE% :

Status:
Conditions:

Last Heartbeat Time: 2020-06-02T10:01:24Z
Last Transition Time: 2020-06-02T10:01:24Z
Status: True
Type: Available
Last Heartbeat Time: 2020-06-02T10:01:24Z
Last Transition Time: 2020-06-02T10:01:24Z
Status: True
Type: Upgradeable
Last Heartbeat Time: 2020-06-02T10:01:24Z
Last Transition Time: 2020-06-02T10:01:24Z
Status: False
Type: Progressing
Last Heartbeat Time: 2020-06-02T10:01:24Z
Last Transition Time: 2020-06-02T10:01:24Z
Status: False
Type: Degraded
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Status FEXTEIEE Type (ERIEREREEESE IR SH Conditions :

Available

FIENZRECER Tuned ECESEEHWMIIOIE, BEFHAGHTRHTFLEE] (NTO. MCO.
Kubelet)

Upgradeable
K3 Operator I FTRE S L F IR 2 HANHIRS,
Progressing
RO MERERESFHRETE,
Degraded
MRHIMUTIERARER
o IiEMRERCE KN,

o OIREAAMRXHEREKIDTH,

BNRBBMABEUTFEE -
RHERUAPRE (true =X false) .
Timestamp
S5 HIHT [H] 2,
Reason string
IR R54: )Y FS
Message string
ERSMERFEHNARTENREARGE (MREFE)

Nn.4.1.1. Hl2REcE

MR B E R ENEBN T RARIBEXBFMNYSEREDR (MCP) MART S, MCP &&A %~ ARMaeR
BESOBZMVREENENENER, ©aET A arg, Kube BiE. BT ECH rt-kernel FE,
Performance Profile #2315 MCP YR, FHMENHhEFHIEER EEIR A,

MCP ;R [E1 4 RERC B SR S HIME— 5442 MCP 40 F Degraded K7, X&5FEH
performaceProfile.status.condition.Degraded = true,

Example

LU RAIZ ORI SREEE D (worker-cnf) FIMEEECE S :
1. FEXMINSSECE AL FREJUR -

I # oc get mcp
it

NAME CONFIG UPDATED UPDATING DEGRADED
MACHINECOUNT READYMACHINECOUNT UPDATEDMACHINECOUNT
DEGRADEDMACHINECOUNT AGE

master rendered-master-2ee57a93fa6¢c9181b546ca46e1571d2d True  False
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False 3 3 3 0 2d21h
worker rendered-worker-déb2bdc07d9f5a59a6b68950acf25e5f True False
False 2 2 2 0 2d21h
worker-cnf rendered-worker-cnf-6¢838641b8a08fff08dbd8b02fb63f7c False True
True 2 1 1 1 2d20h

2. MCP B describe S92 8ETRA :

I # oc describe mcp worker-cnf

it Bl

Message: Node node-worker-cnf is reporting: "prepping update:
machineconfig.machineconfiguration.openshift.io \"rendered-worker-cnf-
40b9996919c08e335f3ff230ce1d170\" not
found"
Reason: 1 nodes are reporting degraded status on sync

3. BYURSHRIZBIEMD N degraded = true B AEER B SR status FERH :

I # oc describe performanceprofiles performance

it Bl

Message: Machine config pool worker-cnf Degraded Reason: 1 nodes are reporting
degraded status on sync.
Machine config pool worker-cnf Degraded Message: Node yquinn-q8s5v-w-b-
z5Ign.c.openshift-gce-devel.internal is
reporting: "prepping update: machineconfig.machineconfiguration.openshift.io
\"rendered-worker-cnf-4009996919c08e335f3ff230ce1d170\" not found". Reason:
MCPDegraded

Status: True

Type: Degraded

1.4.2. NSRS R BURIER
FERR AN BRI EIER, TUEBIIE S N R T IR,

& 7] {5 F§ must-gather T 2 IEEH X OpenShift Container Platform £ MIZITER, SF T =
B NUMA RN E A VEIE IR % & &R HE .

H T IRBIREL R, ERM OpenShift Container Platform FEEER HZEHIIZ (S B,

1.4.2.1. XF must-gather T2

oc adm must-gather CLI (s S RIINE R BB FARFENERHESR, W :
o HRE XL
o HitBEE

o [RFEE
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REizTiZesht, AEdEE -image SHRIEE— 1M HNE MR, EBEGRE, ZIEERREEX
FENIHRESK ™ MBU{E R, 7£121T oc adm must-gather B, &8 E 018 — 1N pod, 1E1% pod LUEE

B, HRFZELL must-gather.local FLH— M TEXH, ZERELSRITEE RH LR,

1.4.2.2. WEEZEREHR

&/ oc adm must-gather CLI in & RINEB X EBHNER, SIESEERMREILBXMITIEERN &,

aE -
e Node Tuning Operator 34 22 [H] 1 F 5T &R,
e MachineConfigPool #1XHxH#) MachineConfig X%,
® Node Tuning Operator F1XKEH Tuned T4,
o Linux NZeHITIEI,
e CPU #1 NUMA #hih

o EK PCli%#{E B NUMA Kb,

FeREH
o FHEZXR cluster-admin B &I £,

o %7 OpenShift Container Platform CLI (oc) &

T
1. #AEEZ % must-gather HIEH B %,

2. BT T RIREAAER -
I $ oc adm must-gather

it Bl

[must-gather ] OUT Using must-gather plug-in image: quay.io/openshift-release
When opening a support case, bugzilla, or issue please include the following summary data

along with any other requested information:
ClusterID: 829er0fa-1ad8-4e59-a46e-2644921b7eb6
ClusterVersion: Stable at "<cluster_version>"
ClusterOperators:

All healthy and stable
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[must-gather ] OUT namespace/openshift-must-gather-8fh4x created

[must-gather ] OUT clusterrolebinding.rbac.authorization.k8s.io/must-gather-rhigc created
[must-gather-55649g] POD 2023-07-17T10:17:37.610340849Z Gathering data for
ns/openshift-cluster-version...

[must-gather-5564g] POD 2023-07-17T10:17:38.786591298Z Gathering data for ns/default...
[must-gather-5564g] POD 2023-07-17T10:17:39.117418660Z Gathering data for
ns/openshift...

[must-gather-5564g] POD 2023-07-17T10:17:39.447592859Z Gathering data for ns/kube-
system...
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[must-gather-5564g] POD 2023-07-17T10:17:39.803381143Z Gathering data for
ns/openshift-etcd...

Reprinting Cluster State:

When opening a support case, bugzilla, or issue please include the following summary data
along with any other requested information:

ClusterID: 829er0fa-1ad8-4e59-a46e-2644921b7eb6

ClusterVersion: Stable at "<cluster_version>"

ClusterOperators:

All healthy and stable

3. MI{EBE X+ OIZER must-gather BXAIE— DML, BN, 7EER Linux BIERSEMITE
M EZITUTSS :

I $ tar cvaf must-gather.tar.gz must-gather-local.5421342344627712289€))

Q ¥ must-gather-local.5421342344627712289// &y must-gather T 24/ E X%
o

O R 46 S LU BRI N B ST R IR i v, SETEQI R MR B RN 5
Performance Profile Creator wrapper BiA—#2{# A,

4. FELLNEZR 11 Hp o IR B Im] A A b 20 S48

Hith BTR
o (M must-gather TEWE A X EEMNEIRE
e {#FH MachineConfig #1 KubeletConfig CR B i =
e {# M Node Tuning Operator
o EB|SNEEE

o NARFMEFEREN

1.5. HEB B UEHITEEIR M

& LU#E A Cloud-native Network Function (CNF) MR ERIE/Z B T CNF B9 OpenShift Container
Platform &8f LizfTHIRNN, HAPZRETIZ1T CNF THEAEAMENFIEHEHM, 2T RN IRUET
PE BT RIHEE,

cnf-tests A 23K T registry.redhat.io/openshiftd/cnf-tests-rhel8:v4.16 &1,

.51 ETERMNARI SR M
SEATIER ST, SRR TER :

1. B1# M Node Tuning Operator EEiE—MEREERE S,
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2. BESEMBHBNETEMERN CNF BBiE,

3. BIEEEFN AT 27718 MachineConfigPool CR, Ztil worker il worker-cnf,

Hb TR
o [IENEIAIEEIERLFINRER worker

1.5.2. M EFER
cnf-tests (R ERA =T BRI ERFHILE]

s

e hwilatdetect
e cyclictest
e oslat
BT EBAERENRR. RINFERITERRENA EMNHLER,

hwlatdetect

M ERNIE M AARIBVEAE, EREHIT T —NERNHET, 15HHR hwiatdetect i &5 BIREIRH B R
wHEE, ANETERTBRIFRAFNERESBHIEESIE,

cyclictest

1 hwlatdetect % iE FIS LT AR AERRF LR, cyclictest TR FEESEMITHTEE, HNEMES
SEFrd A I B] Rz (BB ZE A, X FhzE B AT UL LS AR T SRR (L S 0 5 B R AR R B B AR IR, % T
B S AR AR 1T,

oslat

795 CPU M5B DPDK N AR REL, FHERI CPU BEERURAL IEBIICEKIEIA F T,
MABIAT AR IMEZ &
R N5 ERMHAIMEL &

Gl

LATENCY_TEST_DE  #EEMIXFRBTHNE (A RA)  EALERTERAT CPU B R
LAY VATEEASREHTRIARY CPU S, FRIME T O,

LATENCY_TEST_CP  #EEz{TEANIHA pod AR CPUHE, MREKAERELE, NKIKESS
Uus FrEFRER CPU,
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Bl

LATENCY_TEST_RU  #EEERMIKLIUZITHN R (AR 8a) . BOAED 300 #,
NTIME

ZBh 1k Ginkgo 2.0 MIXEME LR NIK ST RIEN, 175 -
ginkgo.timeout #7&i1% & AKF
LATENCY_TEST_RUNTIME + 2 9#189{E, MRELEET
LATENCY_TEST_DELAY &, &% -ginkgo.timeout i%
ENAF LATENCY_TEST_RUNTIME +

LATENCY_TEST DELAY +2 $%i8{E, Ginkgo 2.0 JlitEst
BOBRIAEBI (B 1 /N

HWLATDETECT _MA  #EEI{FMEMBERSNRRATEZEGIELR (MY) . MREEEXE

XIMUM_LATENCY HWLATDETECT_MAXIMUM_LATENCY =z MAXIMUM_LATENCY #1H,
ZTESHEERIATIHEEQOus) M TEAFHEFFHERER, RE, MiXak
M=K B2

HE

CYCLICTEST_MAXI 157 cyclictest ;2 1THIRIFTA LR IEM MM JBE RN R AER. MREERFXE

MUM_LATENCY CYCLICTEST_MAXIMUM_LATENCY = MAXIMUM_LATENCY ®1E, %
T E B TR SEhrim R IRBI L,

OSLAT_MAXIMUM_L  #57 oslat Mlli{45 RV AR #ZER (MH) . MREEAKE
ATENCY OSLAT_MAXIMUM_LATENCY = MAXIMUM_LATENCY 89{H, iZTEXBk
T TRERFN LR a AR B LR

MAXIMUM_LATENC BEUMM N BMHNRRATBRZINERANS— Y8, SATMAETALEEIEL,
Y

BHEFERTENTEHEFSE—28, HIM, MR OSLAT MAXIMUM_LATENCY % &

N30 W, m MAXIMUM_LATENCY HIEE N 10 #F, N oslat M AR Ka[ S
BOEESE 30 MFZ 1T,
11.5.3. ;BT IEIR )3

BATEBE RN, LUSIE Cloud-native Network Function (CNF) I{E 1 #8917 mH%E,

4 BUJE root A SR IESFIUAR 4T podman f5 T, HEEHEERATRERKN, %N
permission denied, Eff podman S IEET/E, 15T ZWMEIECIES, Fla-v
$(pwd)/:/kubeconfig:Z, ;XFtiF podman i 1TIEFH SELinux EFFRic.

it

1. f£8 & kubeconfig X B K AFTFF shell 127/,
1 A] LUTE A0 B S R B R IR kubeconfig XX, RHIBXHE) $SKUBECONFIG I iE &
(BT BEE) . XRIFZITHASRFERASZRMANB kubeconfig X4,
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2. BIALLR e B T ER I -

$ podman run -v $(pwd)/:/kubeconfig:Z -e KUBECONFIG=/kubeconfig/kubeconfig \
-e LATENCY_TEST_RUNTIME=<time_in_seconds>\

-e MAXIMUM_LATENCY=<time_in_microseconds> \
registry.redhat.io/openshift4/cnf-tests-rhel8:v4.16 /usr/bin/test-run.sh \

--ginkgo.v --ginkgo.timeout="24h"

3. A% : A --ginkgo.dryRun f17&, L dry-run R TEERN, X & B FREEN 2T

PN
It Dp,%

4. W% : A --ginkgo.v FRE BTN B NG iR

5. A% : {#F --ginkgo.timeout="24h" 117&, LMRTEERNIXSEMET Ginkgo 2.0 IXE#F=
ifﬁET

BF

BNNRBEIAZITE A 300 #, MNEBEMHERNAER, B EH
LATENCY_TEST RUNTIME 58, % Z 4 12 NEHE AT,

11.5.3.1. 1217 hwlatdetect

hwlatdetect TE{LF rt-kernel K42/, HHEHITH Red Hat Enterprise Linux (RHEL) 9.x,

L LUIE root FA SR IESFAA P AT podman Bol, HEHBRERTESKN, FHiEH
permission denied. %ﬁ podman R IEE T, B ZMmRS0ES, Fa-v
$(pwd)/:/kubeconfig:Z, iX7tiF podman #F1TIEFER SELinux EFFRic.

FRFM
o BAKHPLRTENAK,

o RFERAE T MILEILETE registry.redhat.io.

ff

nie
e ZE 217 hwlatdetect i, 1EZITU TS, HRBEREHLTE(E :

S

$ podman run -v $(pwd)/:/kubeconfig:Z -e KUBECONFIG=/kubeconfig/kubeconfig \
-e LATENCY_TEST_RUNTIME=600 -e MAXIMUM_LATENCY=20\
registry.redhat.io/openshift4/cnf-tests-rhel8:v4.16 \

/usr/bin/test-run.sh --ginkgo.focus="hwlatdetect" --ginkgo.v --ginkgo.timeout="24h"

hwlatdetect li:{;217 7 10 2% (600 #), LURUEREIWIERETF MAXIMUM_LATENCY (20
FORWARD) i, Mit&mMINiE1T.

INREGEFBLIEIR B E, MhAE R,

H -
SFEMER, NN ZEDIZIT 12 /D,
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KW Bl

running /usr/bin/cnftests -ginkgo.v -ginkgo.focus=hwlatdetect

10908 15:25:20.023712 27 request.go:601] Waited for 1.046586367s due to client-side
throttling, not priority and fairness, request:
GET:https://api.hixcl6.lab.eng.tlv2.redhat.com:6443/apis/imageregistry.operator.openshift.io/v1?
timeout=32s

Running Suite: CNF Features e2e integration tests

Random Seed: 1662650718
Will run 1 of 3 specs

[..]

* Failure [283.574 seconds]
[performance] Latency Test
/remote-source/app/vendor/github.com/openshift/cluster-node-tuning-
operator/test/e2e/performanceprofile/functests/4_latency/latency.go:62
with the hwlatdetect image
/remote-source/app/vendor/github.com/openshift/cluster-node-tuning-
operator/test/e2e/performanceprofile/functests/4_latency/latency.go:228
should succeed [li]
/remote-source/app/vendor/github.com/openshift/cluster-node-tuning-
operator/test/e2e/performanceprofile/functests/4_latency/latency.go:236

Log file created at: 2022/09/08 15:25:27
Running on machine: hwlatdetect-b6n4n
Binary: Built with gc go1.17.12 for linux/amdé4
Log line format: [IWEF]mmdd hh:mm:ss.uuuuuu threadid file:line] msg
10908 15:25:27.160620 1 node.go:39] Environment information: /proc/cmdline:
BOOT_IMAGE=(hd1,gpt3)/ostree/rhcos-
c6491e1eedf6c1f12ef7b95e14ee720bf48359750ac900b7863¢c625769ef5fb9/vmlinuz-4.18.0-
372.19.1.el8_6.x86_64 random.trust_cpu=0on console=tty0 console=ttyS0,115200n8
ignition.platform.id=metal
ostree=/ostree/boot.1/rhcos/c6491e1eedf6c1f12ef7b95e14ee720bf48359750ac900b7863c625
769ef5fb9/0 ip=dhcp root=UUID=5f80c283-f6e6-4a27-9b47-a287157483b2 rw
rootflags=prjquota boot=UUID=773bf59a-bafd-48fc-9a87-f62252d739d3 skew_tick=1
nohz=on rcu_nocbs=0-3 tuned.non_isolcpus=0000ffff,ffffffff ffffffO
systemd.cpu_affinity=4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,24,25,26,27,28,29
,30,31,32,33,34,35,36,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,
60,61,62,63,64,65,66,67,68,69,70,71,72,73,74,75,76,77,78,79 intel_iommu=0on iommu=pt
isolcpus=managed_irq,0-3 nohz_full=0-3 tsc=nowatchdog nosoftlockup nmi_watchdog=0
mce=off skew_tick=1 rcutree.kthread_prio=11 + +
10908 15:25:27.160830 1 node.go:46] Environment information: kernel version 4.18.0-
372.19.1.el8_6.x86_64
10908 15:25:27.160857 1 main.go:50] running the hwlatdetect command with
arguments [/usr/bin/hwlatdetect --threshold 1 --hardlimit 1 --duration 100 --window
10000000us --width 950000us]
F0908 15:27:10.603523 1 main.go:53] failed to run hwlatdetect command; out:
hwlatdetect: test duration 100 seconds
detector: tracer
parameters:
Latency threshold: 1us ﬂ
Sample window:  10000000us
Sample width: ~ 950000us
Non-sampling period: 9050000us
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Output File: None

Starting test

test finished

Max Latency: 326us 9

Samples recorded: 5

Samples exceeding threshold: 5

ts: 1662650739.017274507, inner:6, outer:6

ts: 1662650749.257272414, inner:14, outer:326
ts: 1662650779.977272835, inner:314, outer:12
ts: 1662650800.457272384, inner:3, outer:9

ts: 1662650810.697273520, inner:3, outer:2

JUnit report was created: /junit.xml/cnftests-junit.xml

Summarizing 1 Failure:

[Fail] [performance] Latency Test with the hwlatdetect image [It] should succeed
/remote-source/app/vendor/github.com/openshift/cluster-node-tuning-
operator/test/e2e/performanceprofile/functests/4_latency/latency.go:476

Ran 1 of 194 Specs in 365.797 seconds

FAIL! -- 0 Passed | 1 Failed | 0 Pending | 2 Skipped
--- FAIL: TestTest (366.08s)

FAIL

€@ /E7LUEMA MAXIMUM_LATENCY 3 HWLATDETECT_MAXIMUM_LATENCY #1457 &
SRECEIEIR F{H,

@ SRS RAERE,

hwlatdetect JAZ5 R Bl

(BRI LB TR B R
o EEREITEMEHIMIRLIR, LUBTEEMII R AR A B E O™ £ BB 0%,
o EAWMEELBNHAR,

RIFESREGRA

hwlatdetect: test duration 3600 seconds
detector: tracer

parameters:

Latency threshold: 10us

Sample window: 1000000us

Sample width: 950000us

Non-sampling period: 50000us

Output File: None

Starting test
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test finished

M

ax Latency: Below threshold

Samples recorded: 0

hwlatdetect T & {81 15 %E B (B I R Atk .

Hix 4RIl

hwlatdetect: test duration 3600 seconds
detector: tracer

parameters:Latency threshold: 10usSample window: 1000000us
Sample width: 950000usNon-sampling period: 50000usOutput File: None

Starting tests:1610542421.275784439, inner:78, outer:81

:1610542444.330561619, inner:27, outer:28
1 1610542445.332549975, inner:39, outer:38
1 1610542541.568546097, inner:47, outer:32
1 1610542590.681548531, inner:13, outer:17
:1610543033.818801482, inner:29, outer:30
:1610543080.938801990, inner:90, outer:76
:1610543129.065549639, inner:28, outer:39
:1610543474.859552115, inner:28, outer:35
:1610543523.973856571, inner:52, outer:49
:1610543572.089799738, inner:27, outer:30
:1610543573.091550771, inner:34, outer:28

:1610543574.093555202, inner:116, outer:63

B 1= BRI

hwlatdetect B4t B R E MEABIT HIE, EHZ2, HENEHTESIREUTERETITIRBZSER

o iR BYHRFEEE (]
e CPU AR
o IHEMHXE

DIk

H
=

FEREIT T —NERNIART, 15H#R hwiatdetect Ik SRIE R AR RIEIH, 18
SEMATRMIER AT R EER R B,

FHIEMAE RS IEMSEHEX, BERAZIVNEGLUHRENIENEER, MFE

BLER, BEHNRGABREBRHSH,

11.5.3.2. 3217 cyclictest

cyclictest TE 235 E CPU LRSS AR IAERRFER,
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L LUIE root FA SR IESFAA P T podman wmRh, HHBRRAERRN, RN
permission denied. %ﬁ podman T IE%IVF, HIF Z NS QES, F1 -v
$(pwd)/:/kubeconfig:Z, ;X5 podman i {TIERHI SELinux EFFRic.

FEREM
o RFERAE/ T MILEILETE registry.redhat.io.
o DEEKBPRET LMK,

e B & Node Tuning Operator I 3 T & M REBL B 5.

Pk =
o EH4T cyclictest, EiZ1TUTHE, HRBHELBEHRDTEHE :

$ podman run -v $(pwd)/:/kubeconfig:Z -e KUBECONFIG=/kubeconfig/kubeconfig \
-e LATENCY_TEST_CPUS=10 -e LATENCY_TEST_RUNTIME=600 -e
MAXIMUM_LATENCY=20\

registry.redhat.io/openshift4/cnf-tests-rhel8:v4.16 \

/usr/bin/test-run.sh --ginkgo.focus="cyclictest" --ginkgo.v --ginkgo.timeout="24h"

% ia1T cyclictest TE 10 0¥ (600 #) . HURFNMIELRETF MAXIMUM_LATENCY
B, M IhiziT (FEARFIH, 20 TOKENs) . X FHAE RAN TIEME, X 20 PNELLEIERR
IS EEFHTREES,

INREEFBL IR B (E, AR,

BE
SFEMER, NN ZEDIZIT 12 /DB,

KW Bl

running /usr/bin/cnftests -ginkgo.v -ginkgo.focus=cyclictest

10908 13:01:59.193776 27 request.go:601] Waited for 1.046228824s due to client-side
throttling, not priority and fairness, request: GET:https://api.compute-
1.example.com:6443/apis/packages.operators.coreos.com/v1?timeout=32s

Running Suite: CNF Features e2e integration tests

Random Seed: 1662642118
Will run 1 of 3 specs

[--]

Summarizing 1 Failure:

[Fail] [performance] Latency Test with the cyclictest image [lt] should succeed
/remote-source/app/vendor/github.com/openshift/cluster-node-tuning-

operator/test/e2e/performanceprofile/functests/4_latency/latency.go:220

Ran 1 of 194 Specs in 161.151 seconds
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FAIL! -- 0 Passed | 1 Failed | 0 Pending | 2 Skipped
--- FAIL: TestTest (161.48s)
FAIL

cyclictest Z5R =6l
HENHEATRES B RAR TEMEMNER, B0, spikes &K 18us ¥ 4G DU TR 2 AT LAES
B, {B%F 5G DU T{Ef#EHFaeiES,

RIFESREGRA

running cmd: cyclictest-q-D 10m -p 1 -t 16 -a 2,4,6,8,10,12,14,16,54,56,58,60,62,64,66,68 -h 30 -i
1000 -m

# Histogram

000000 000000 000000 000000 000000 000000 000000 000000 000000 000000 000000
000000 000000 000000 000000 000000 000000

000001 000000 000000 000000 000000 000000 000000 OOOOOO 000000 000000 000000
000000 000000 000000 000000 000000 000000

000002 579506 535967 418614 573648 532870 529897 489306 558076 582350 585188
583793 223781 532480 569130 472250 576043

More histogram entries ...

# Total: 000600000 000600000 000600000 000599999 000599999 000599999 000599998
000599998 000599998 000599997 000599997 000599996 000599996 000599995 000599995
000599995

# Min Latencies: 00002 00002 00002 00002 00002 00002 00002 00002 00002 00002 00002 00002
00002 00002 00002 00002

# Avg Latencies: 00002 00002 00002 00002 00002 00002 00002 00002 00002 00002 00002 00002
00002 00002 00002 00002

# Max Latencies: 00005 00005 00004 00005 00004 00004 00005 00005 00006 00005 00004 00005
00004 00004 00005 00004

# Histogram Overflows: 00000 00000 00000 00000 00000 00000 00000 00000 00000 00000 00000
00000 00000 00000 00000 00000

# Histogram Overflow at cycle number:

# Thread 0:

# Thread 1:

# Thread 2:

# Thread 3:

# Thread 4:

# Thread 5:

# Thread 6:

# Thread 7:

# Thread 8:

# Thread 9:

# Thread 10:

# Thread 11:

# Thread 12:

# Thread 13:

# Thread 14:

# Thread 15:

FiR 4 R B

running cmd: cyclictest -q-D 10m -p 1 -t 16 -a 2,4,6,8,10,12,14,16,54,56,58,60,62,64,66,68 -h 30 -i
1000 -m

# Histogram

000000 000000 000000 000000 000000 000000 000000 000000 000000 000000 000000
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000000 000000 000000 000000 000000 000000

000001 000000 000000 000000 000000 000000 000000 000000 000000 000000 000000
000000 000000 000000 000000 000000 000000

000002 564632 579686 354911 563036 492543 521983 515884 378266 592621 463547
482764 591976 590409 588145 589556 353518

More histogram entries ...

# Total: 000599999 000599999 000599999 000599997 000599997 000599998 000599998
000599997 000599997 000599996 000599995 000599996 000599995 000599995 000599995
000599993

# Min Latencies: 00002 00002 00002 00002 00002 00002 00002 00002 00002 00002 00002 00002
00002 00002 00002 00002

# Avg Latencies: 00002 00002 00002 00002 00002 00002 00002 00002 00002 00002 00002 00002
00002 00002 00002 00002

# Max Latencies: 00493 00387 00271 00619 00541 00513 00009 00389 00252 00215 00539 00498
00363 00204 00068 00520

# Histogram Overflows: 00001 00001 00001 00002 00002 00001 00000 00001 00001 00001 00002
00001 00001 00001 00001 00002

# Histogram Overflow at cycle number:

# Thread 0: 155922

# Thread 1: 110064

# Thread 2: 110064

# Thread 3: 110063 155921

# Thread 4: 110063 155921

# Thread 5: 155920

# Thread 6:

# Thread 7: 110062

# Thread 8: 110062

# Thread 9: 155919

# Thread 10: 110061 155919

# Thread 11: 155918

# Thread 12: 155918

# Thread 13: 110060

# Thread 14: 110060

# Thread 15: 110059 155917

11.5.3.3. 1217 oslat
oslat /i #&E CPU &£ DPDK N 2R, FH i EfrA kTl ch i kil it £ CPU KEHUEIIE

A=,
v p= Y=
4 BUIE root AP SR IERFIUAR S 4T podman d5 T, HEEHERERATRERKN, %N
permission denied, Eff podman S IEET/E, 15T ZWMEIECIES, Fla-v
$(pwd)/:/kubeconfig:Z, ;X5 podman H1TIERHI SELinux EFFRic.
FEREMH

o RFERAE/ T MILEILETE registry.redhat.io.

e B & Node Tuning Operator I A T &M REBC B 5.

Y=
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$ podman run -v $(pwd)/:/kubeconfig:Z -e KUBECONFIG=/kubeconfig/kubeconfig \
-e LATENCY_TEST_CPUS=10 -e LATENCY_TEST_RUNTIME=600 -e
MAXIMUM_LATENCY=20\

registry.redhat.io/openshift4/cnf-tests-rhel8:v4.16 \

/usr/bin/test-run.sh --ginkgo.focus="oslat" --ginkgo.v --ginkgo.timeout="24h"

LATENCY_TEST_CPUS $5{&F oslat &$illitH CPU (&,

f9i21T oslat TE 10 4% (600 %) , HUHRUREIMIELEF MAXIMUM_LATENCY (20
FORWARD) i, Mhit&mMINiziT.

INREEFBL IR B (E, MAE R,

B5E
S FBERER, MK EDIZIT 12 I,

KW Bl

running /usr/bin/cnftests -ginkgo.v -ginkgo.focus=oslat

10908 12:51:55.999393 27 request.go:601] Waited for 1.044848101s due to client-side
throttling, not priority and fairness, request: GET:https://compute-
1.example.com:6443/apis/machineconfiguration.openshift.io/v1 ?timeout=32s

Running Suite: CNF Features e2e integration tests

Random Seed: 1662641514
Will run 1 of 3 specs

[..]

* Failure [77.833 seconds]
[performance] Latency Test
/remote-source/app/vendor/github.com/openshift/cluster-node-tuning-
operator/test/e2e/performanceprofile/functests/4_latency/latency.go:62
with the oslat image
/remote-source/app/vendor/github.com/openshift/cluster-node-tuning-
operator/test/e2e/performanceprofile/functests/4_latency/latency.go:128
should succeed [Ii]
/remote-source/app/vendor/github.com/openshift/cluster-node-tuning-
operator/test/e2e/performanceprofile/functests/4_latency/latency.go:153

The current latency 304 is bigger than the expected one 1 : ﬂ

[..]

Summarizing 1 Failure:

[Fail] [performance] Latency Test with the oslat image [It] should succeed
/remote-source/app/vendor/github.com/openshift/cluster-node-tuning-
operator/test/e2e/performanceprofile/functests/4_latency/latency.go:177

Ran 1 of 194 Specs in 161.091 seconds

FAIL! -- 0 Passed | 1 Failed | 0 Pending | 2 Skipped
--- FAIL: TestTest (161.42s)

FAIL
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Q) TEARGIGR, NEMERBE T SEARITHIE,

11.5.4. & R IEIR N R IR &
EFALUT S AR JUnit ZE3R M A e R 45,

FERFH
e B% %k OpenShift CLI(oc).

o MBLIEZH cluster-admin RN A B EF,

Y

o ﬁﬁi SERNSHBIRE B OBZMNA KRR E, BiL % --report SEFE MR EFH ENBER
TR HRRR

$ podman run -v $(pwd)/:/kubeconfig:Z -v $(pwd)/reportdest:<report_folder_path>\
-e KUBECONFIG=/kubeconfig/kubeconfig registry.redhat.io/openshift4/cnf-tests-rhel8:v4.16 \
/ust/bin/test-run.sh --report <report_folder_path> --ginkgo.v

Heh

<report_folder_path>
BHE IR SR ST R BT ER R,

11.5.5. & X JUnit R MR IR &
EALU TS AR JUnit ZE3R I A e IR 45,

SeRFH
o B% %k OpenShift CLI(0c).

o MBLIEH cluster-admin RN A B EF,

Pk 2
o B —-junit SEFNER AR SRR EOEFRSE JUnit B9 XML IR -

o pa -3
BTSRRI junit XK, RETREIZITILEG S,

$ podman run -v $(pwd)/:/kubeconfig:Z -v $(pwd)/junit:/junit \
-e KUBECONFIG=/kubeconfig/kubeconfig registry.redhat.io/openshift4/cnf-tests-rhel8:v4.16 \
/usr/bin/test-run.sh --ginkgo.junit-report junit/<file-name>.xml --ginkgo.v

Hrh

junit
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BN E EERFE
R junit IR EBISTH R,

11.5.6. T 5177 s2 OpenShift £&F L2 1T RN

BB LUTE 5777 52 OpenShift 8% L3217 R M,

L BAFE root A P SHIERFIA 14T podman e, EEHRFRIRESKMN, RN

permission denied, Ef# podman S EETE, 15 ZHMEIBCES, F0-v
$(pwd)/:/kubeconfig:Z, ;XFtiF podman i 1TIERHI SELinux EFFRic.

FeREH
o B% %k OpenShift CLI(oc).
o MBLIEH cluster-admin f R A B3 &%,

e B f#A Node Tuning Operator I A T B M REBC B 5.

o I HTI R OpenShift &£ LiZ TR, HZITU TS :
$ podman run -v $(pwd)/:/kubeconfig:Z -e KUBECONFIG=/kubeconfig/kubeconfig \
-e LATENCY_TEST_RUNTIME=<time_in_seconds> registry.redhat.io/openshift4/cnf-tests-
rhel8:v4.16 \
/usr/bin/test-run.sh --ginkgo.v --ginkgo.timeout="24h"
BBV ITH A 300 8, INFBEMHIERNINLER, BiLEH
LATENCY_TEST_RUNTIME Z£, XZE 12 /MHEiTi. BiZTEMRER

kIR, BuIEERKAEER, AXREAEREEMNIFE, EEE "Measuring
latency” BR 9> AREYZR,

ZBIMRESE, BEMASENTR,

1.5.7. FERTFH R BIRRF B T IR

CNF MK B AT R TTIE VT (0] S8R registry BIMT TR ERVRRE P2 T, XFEN NI
1. ¥ cnf-tests HRE&EI B E LT registry.
2. $EIIE A SR B B E BT Y registry BIBTR.

TR R (mirror) BISER AT VR A B X registry
mirror IR T HIRATHUITSUE, LURM oc BERHIARFG 2T EIAM registry FTERBIHRIR.

1. METHRIEEEERD registry.redhat.io B [EIHLEHZITIXN @RS -
$ podman run -v $(pwd)/:/kubeconfig:Z -e KUBECONFIG=/kubeconfig/kubeconfig \

registry.redhat.io/openshift4/cnf-tests-rhel8:v4.16 \
/ust/bin/mirror -registry <disconnected_registry> | oc image mirror -f -
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He:

<disconnected_registry>
BIRE BT TR R registry, %0 my.local.registry:5000/,

2. YIRET onf-tests 551% mirror ZIMTFFEREM registry AT, B0 E = B T2 47 F SR HRER
BRMIRYA registry, B0 :

podman run -v $(pwd)/:/kubeconfig:Z -e KUBECONFIG=/kubeconfig/kubeconfig \
-e IMAGE_REGISTRY="<disconnected_registry>"\

-e CNF_TESTS_IMAGE="cnf-tests-rhel8:v4.16" \

-e LATENCY_TEST_RUNTIME=<time_in_seconds> \
<disconnected_registry>/cnf-tests-rhel8:v4.16 /usr/bin/test-run.sh --ginkgo.v --
ginkgo.timeout="24h"

EENKLLER B E X registry R &
&ATLAEA CNF_TESTS_IMAGE #1 IMAGE_REGISTRY % £ 3% (# B B & W SRR registry 12
FTEER M,

o EFIERMIEELE N FE A B E XNIABIRFRIR registry, HEZTLA TS

$ podman run -v $(pwd)/:/kubeconfig:Z -e KUBECONFIG=/kubeconfig/kubeconfig \
-e IMAGE_REGISTRY="<custom_image_registry>"\

-e CNF_TESTS_IMAGE="<custom_cnf-tests_image>"\

-e LATENCY_TEST_RUNTIME=<time_in_seconds> \
registry.redhat.io/openshift4/cnf-tests-rhel8:v4.16 /usr/bin/test-run.sh --ginkgo.v --
ginkgo.timeout="24h"

Hep:

<custom_image_registry>
=B E & registry, #l custom.registry:5000/,
<custom_cnf-tests_image>

B BE Y cnf-tests %%, W custom-cnf-tests-image:latest,
B EER (mirror) BISEEF OpenShift Bifk registry
OpenShift Container Platform 124t T —MNREM B ZRTR registry, BIEN—MERNTENESERE
¢i§?ﬁ’°
i =
Wi AR EE A TR registry BIAERTAIFLER -

$ oc patch configs.imageregistry.operator.openshift.io/cluster --patch '{"spec":
{"defaultRoute":true}}' --type=merge

2. IITA T e IR registry Ui s

$ REGISTRY=$(oc get route default-route -n openshift-image-registry --template="{{
.spec.host }}")

3. UIBATAFGRIGRRZEE :
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I $ oc create ns cnftests

4. FEHGERATHEATIHNAARRZEFER, XTFERLI test S8R L MM cnf-tests BiffRFIX
IEitgk. BITUTaRS :

$ oc policy add-role-to-user system:image-puller system:serviceaccount:cnf-features-
testing:default --namespace=cnftests

$ oc policy add-role-to-user system:image-puller system:serviceaccount:performance-addon-
operators-testing:default --namespace=cnftests

5. i&{TLAT 64, 38 docker secret ZF5F0 auth SH& -

$ TOKEN=$(oc -n cnftests get secret $SECRET -o jsonpath="{.data[\.dockercfg']}" | base64

ey
I $ SECRET=$(oc -n cnftests get secret | grep builder-docker | awk {'print $1'}
I --decode | jq ".["image-registry.openshift-image-registry.svc:5000"].auth’)

6. fI# dockerauth.json {4, 40 :
I $ echo "{\"auths\": { \"$REGISTRY\": { \"auth\": $TOKEN } }}" > dockerauth.json

7. XTI AT mirror :

$ podman run -v $(pwd)/:/kubeconfig:Z -e KUBECONFIG=/kubeconfig/kubeconfig \
registry.redhat.io/openshift4/cnf-tests-rhel8:4.16 \

/usr/bin/mirror -registry SREGISTRY/cnftests | oc image mirror --insecure=true \
-a=$(pwd)/dockerauth.json -f -

8. 1zfTA -

$ podman run -v $(pwd)/:/kubeconfig:Z -e KUBECONFIG=/kubeconfig/kubeconfig \

-e LATENCY_TEST_RUNTIME=<time_in_seconds> \

-e IMAGE_REGISTRY=image-registry.openshift-image-registry.svc:5000/cnftests cnf-tests-
local:latest /usr/bin/test-run.sh --ginkgo.v --ginkgo.timeout="24h"

XA BRI B R T B (mirror)
18R] LA B8 SR FE SR MU AR RO BRIV B 3hE B 4Rk

Y
1. mirror a3 BOIAZ 1300 _EIFERIEAT mirror, XA LU B LT B A BB RE
x= .

[

{
"registry": "public.registry.io:5000",
"image": "imageforcnftests:4.16"

- = 0 n I NDL A - A A SR R R S T R VRN T - I i — A A TR T RV PR N

189



OpenShift Container Platform 4.16 Bl {fh4gtEfIt4AE

2. RETAFIE IS mirror 8845, BN HAEZARMERTF /) iImages.json, 1AL MRS, NIRRT
EIA2RMH /kubeconfig A, FEI{£iH45 mirror 845,

$ podman run -v $(pwd)/:/kubeconfig:Z -e KUBECONFIG=/kubeconfig/kubeconfig \
registry.redhat.io/openshift4/cnf-tests-rhel8:v4.16 /usr/bin/mirror \
--registry "my.local.registry:5000/" --images "/kubeconfig/images.json" \
| oc image mirror -f -
11.5.8. %] cnf-tests A eV E1R 1T EEHERR

ERITEIRMG, EEEATIM enf-tests 2151,

SeRFH
e B% %k OpenShift CLI(0C).

o MBLILEH cluster-admin F R - 1D & %,

it =

TUUT 44, WIERILAM cnf-tests B 25170 &5 -

registry.redhat.io/openshift4/cnf-tests-rhel8:v4.16 \

ié,
$ podman run -v $(pwd)/:/kubeconfig:Z -e KUBECONFIG=/kubeconfig/kubeconfig \
oc get nodes

MRXDRRTEER T, NAESHIISE DNS. MTU K/NkB A&7 A48 K BIE %,
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25 12 &= ff] WORKER LR ECE R E S E R Eh R ER T el

% 12 & (£ WORKER EEIRE ERIRE S ELINEHRREFIEE M

MRKHEEANFERRIENIT TEEANE, MITTURHEERERINEE, UBRSELHNERLHN
REN, SHEEARFRERRN 1S, USEICRE—NXHEH, BHEH T Supervisory FH2EEUK
SHEBRERNZITRRNENSE, NER—PSEITULUAE, IXHFNANRMERFE,

Kubelet 2124t 15 £ BHZ TIORBIEE S, Kubelet 5 OpenShift Container Platform &8 BIRRA T/
RXBIRSIE, Kubernetes Controller Manager (kube controller) 2ti\ & 10 #HZEURSE, 1R kube
PRI T AT MR SE, eRERBNNHEERSLT R R. RIAITHE

1. control plane BT s34 17 BRI E#TH Unhealthy, F#X77 R Ready ISR
4 'Unknown's

2. Ak, FERFREIER pod FEENIZT R,

3. Node Lifecycle Controller 711 7 —/ node.kubernetes.io/unreachable i55, %7 =&
NoExecute 3R, BRINERADMHEHET = LBEM pod FHITIKER,

INREHMAR S BIER A, CEREMLGDGHET RN, T HRTEERIEKNE, EELEER
T, Kubernetes Controller Manager Al B8 h LS HEIR T MR ER Y 17 ¥R E#7. Kubelet &M R
IXBR pod, BRfETY b FRRKS,

FR R, A LAER worker ZRAIES T kubelet #1 Kubernetes Controller Manager 7ZEH4T
BFAISHRESEHIR, NRELFIEEA worker 17 SRIAIEIEMLSIEIR, worker T si& B A F&IE
K, XNHAREEFEEATLIEE T,

XL worker IEIRFEESR B ETE XHW=HEH, eiFAZIFIRLNE, IEHSKEFI8MmeIER
PATE WA, AP AEEFIITERUERREE,

BRI AR EEHNEE worker TIRELESR, HELINERFMLHBIERIBINAT,

12.1. T2 WORKER ZEIRfe B L

worker IREEBEHTHENTEN, SIEL T FMAFLHSEEN, LILHXLEREDSEHZE node-
status-update-frequency. node-monitor-grace-period. default-not-ready-toleration-seconds #I
default-unreachable-toleration-seconds, iX£E5$ AT 11 15 51 FB X L {1 ke 120t S BN IR 7] K A e 37
mERFohifhEREHE.

H .
AXFFHREXLESH, SRRETERSTITRFNEE .

Fi8 worker IEIRBECBEEBELL TS :

node-status-update-frequency
1B 7E kubelet 71 IR L E API BRS52RHIITEK,
node-monitor-grace-period

187 Kubernetes Controller Manager fE 11 S NMER RIS FFEHAINTE (AR NEBAD) , FIF
node.kubernetes.io/not-ready =X node.kubernetes.io/unreachable 5 s RN E 7 s,

default-not-ready-toleration-seconds

EEEMICT SAEEES, Kube API Server Operator £ MiZ 17 sUKBR pod BIZEEFAOAT A (LAFD 8
i)

default-unreachable-toleration-seconds
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EEET RTEVIAE, Kube APl Server Operator FEMIZ T 52 9XB& pod BIZEERURTE] (LR H#
i)

LAF Operator Wi worker 3EIRBC & 5 #Y 5 e FH A8 N e 1

® Machine Config Operator (MCO) B #T worker i &2 _£#J node-status-update-frequency &

® Kubernetes Controller Manager B #T control plane 77 s _£#J node-monitor-grace-period =

e

® Kubernetes API Server Operator B#T control plane 7 52 L #J default-not-ready-toleration-
seconds # default-unreachable-toleration-seconds %%,

BARNBEBERSHIBE R THLUESE I/, (B OpenShift Container Platform 2 N4 BEILLBE S
R R R RN D EM worker IEIREEEBSR., LATERD A T =1 worker ZEIRFERES -

BA worker ZEIRECBE

& Default EBE%MN, = Kubelet & 10 ¥ E#H H KT (node-status-update-frequency), Kube
Controller Manager & 5 #1:% Kubelet B4R (node-monitor-grace-period),

1E10N Kubelet ~EREHI, Kubernetes Controller Manager %% 40 #LUKENR B Kubelet IR
B, WMRERAET BT Kubernetes Controller Manager BIFE IR, ©RFEH
node.kubernetes.io/not-ready 5 node.kubernetes.io/unreachable 5 = iRi0 7 s, FIRBRIZ T &
L8 pod,

INFRIZT RLEM pod EF NoExecute {55, Il pod 21R#E tolerationSeconds i217. R pod &H
158, ©E 300 W #IKER(default-not-ready-toleration-seconds #1 Kube API ServerfJ
default-unreachable-toleration-seconds % &),

profile HEr SR
Default (BRiL) kubelet node-status-update- 10s
frequency
kubelet node-monitor-grace-period 40s
Controller
Manager
Kubernetes default-not-ready- 300s
API Server toleration-seconds
Operator
Kubernetes default-unreachable- 300s
API Server toleration-seconds
Operator
h# worker EERECESE

INRMLSIER @ EME, I{EA MediumUpdateAverageReaction EZE 4.
MediumUpdateAverageReaction B2 B 4> T kubelet BHHIEH 20 #, FHIF Kubernetes
Controller Manager S #F X L BETRINF AN 2 %0, %77 B LM pod IXRRAEIAEH DB 60 7,
IR pod £5 tolerationSeconds %, NIIKRFFZSHIEERRA,
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%5 12 % {1/ WORKER AR ERRE SRR hiRRHE el

Kubernetes Controller Manager R5E#F 2 ¥t A, FRINVAHT KRAER. H—2ME, Wil
KEB,

profile Hr B¥ {&
MediumUpdateAverageReaction  kubelet node-status-update- 20s
frequency
kubelet node-monitor-grace-period 2m
Controller
Manager
Kubernetes default-not-ready- 60s
API Server toleration-seconds
Operator
Kubernetes default-unreachable- 60s
API Server toleration-seconds
Operator
& worker ZERECESE

INRMLLIEIRIEE S, 1H#E A LowUpdateSlowReaction Bl B4,

LowUpdateSlowReaction B2 & & kubelet BRI N 108, FIF Kubernetes Controller
Manager 15X LB FTRINT (B BB 5 28, % R LEM pod KRB E 60 #. AR pod B
£ tolerationSeconds S, NINREFRIZSEIEERREE,

Kubernetes Controller Manager TEIA N T R NMRREISFRF S5 98, H—2ME, WRiIERE.

profile HEr BH {&
LowUpdateSlowReaction kubelet node-status-update- m
frequency
kubelet node-monitor-grace-period 5m
Controller
Manager
Kubernetes default-not-ready- 60s
API Server toleration-seconds
Operator
Kubernetes default-unreachable- 60s
API Server toleration-seconds
Operator

12.2. TR0 # 523 WORKER I RECE S
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BF

BRERERFNRE, HAXTEMFAMS openshift-install create manifests 30 E 2k
INTTRERE, UREMBSE YAML X, TEZRID workerLatencyProfile B, 13445142
WFE. RENFESTREEETANER, BXRFEFR, HSHEPHRELTS.

workerLatencyProfile % /RLL T RIS H A -
. FREEHRLENXXHRAT, QBB REEIISR,
2. fE YAML XLLE X config.node, %34 F manifests Bk,

3. BRIEFHHE L workerLatencyProfile I, TE&REAIZEIIEEEMEELSE :
Default MediumUpdateAverageReaction =% LowUpdateSlowReaction,

o LIFTR—NEHAUETA, TREHREXMHHH spec.workerLatencyProfile Default {5 :

I $ openshift-install create manifests --dir=<cluster-install-dir>

o URHIEEFRIME, EARGIF, FHAMER vi ERAMT "Default” workerLatencyProfile (IR
Bl ST

I $ vi <cluster-install-dir>/manifests/config-node-default-profile.yaml
it B

apiVersion: config.openshift.io/v1
kind: Node

metadata:

name: cluster

spec:

workerLatencyProfile: "Default"

12.3. {HEFIE N WORKER R ELE

EHW worker IEREEEELANIBMLAEIR, 1% node.config W RLURINECE LR &R, HIEREM
A, RELARER B RBL E AR,

BN —RF% TN — worker JEIRECESR, M0, BT EERM Default BB E LR 2|
LowUpdateSlowReaction worker ZERECES, AT E 5EM Default worker IEIREEE LR E!
MediumUpdateAverageReaction it E%, AZE# %I LowUpdateSlowReaction, @, REZE!
Default BL BN, MU EEMEREBEEREIFEES, AE%E Default,

ol

e =
IR A LATE R %L OpenShift Container Platform 52 E%HER & worker HEIREE S,

b =
FHERIARY worker SEIRBCESR NN -
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. H worke worker IEIRBRELE :

a. Jm’H node.config X4 :

I $ oc edit nodes.config/cluster

b. %10 spec.workerLatencyProfile: MediumUpdateAverageReaction :

node.config X R~Hl

apiVersion: config.openshift.io/v1
kind: Node
metadata:
annotations:
include.release.openshift.io/iom-cloud-managed: "true"
include.release.openshift.io/self-managed-high-availability: "true"
include.release.openshift.io/single-node-developer: "true"
release.openshift.io/create-only: "true"
creationTimestamp: "2022-07-08T16:02:51Z2"
generation: 1
name: cluster
ownerReferences:
- apiVersion: config.openshift.io/v1
kind: ClusterVersion
name: version
uid: 36282574-bf9f-409e-a6cd-3032939293eb
resourceVersion: "1865"
uid: 0c0f7a4c-4307-4187-b591-6155695ac85b
spec:
workerLatencyProfile: MediumUpdateAverageReaction ﬂ

#...

ﬂ e &+ worker IERFHE,

PEE EN A, B worker TR EHIEEHASWEMA,
2. : BUNME worker EIRECBEE :

a. Jm’H node.config X4 :

I $ oc edit nodes.config/cluster

b. ¥% spec.workerLatencyProfile {E® X7 LowUpdateSlowReaction :

node.config X R~fl

apiVersion: config.openshift.io/v1
kind: Node
metadata:
annotations:
include.release.openshift.io/ibm-cloud-managed: "true"
include.release.openshift.io/self-managed-high-availability: "true"
include.release.openshift.io/single-node-developer: "true"
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release.openshift.io/create-only: "true"
creationTimestamp: "2022-07-08T16:02:51Z2"
generation: 1
name: cluster
ownerReferences:
- apiVersion: config.openshift.io/v1

kind: ClusterVersion

name: version

uid: 36282574-bf9f-409e-a6cd-3032939293eb
resourceVersion: "1865"
uid: 0c0f7a4c-4307-4187-b591-6155695ac85b

spec:

workerLatencyProfile: LowUpdateSlowReaction ﬂ

#...

ﬂ 8 EFE K worker IR FKEE,

BEE RN, B worker TR LRI SRR,

o LFTET REROE Ready SN, MAILMEALI TN EE Kubernetes Controller Manager
LIERMNAE -

I $ oc get KubeControllerManager -o yaml | grep -i workerlatency -A 5 -B 5
i =Bl

#...
- lastTransitionTime: "2022-07-11T19:47:10Z"
reason: ProfileUpdated
status: "False"
type: WorkerLatencyProfileProgressing
- lastTransitionTime: "2022-07-11T19:47:10Z" ﬂ
message: all static pod revision(s) have updated latency profile
reason: ProfileUpdated
status: "True"
type: WorkerLatencyProfileComplete
- lastTransitionTime: "2022-07-11T19:20:11Z"
reason: AsExpected
status: "False"
type: WorkerLatencyProfileDegraded
- lastTransitionTime: "2022-07-11T19:20:36Z"
status: "False"
#...

Q EERERRKNAFHE.

ENPEREESNEIN, RIS S, % node.config XI5, FHIF spec.workerLatencyProfile
SHRBNEHNIE,
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12.4. .7k WORKERLATENCYPROFILE 4 B BY/E & B~

& a] LS A LA 0% 7~ workerLatencyProfile FEI(E,

1. 2% Kube API Server #J default-not-ready-toleration-seconds #{1 default-unreachable-
toleration-seconds FE& i :

I $ oc get KubeAPIServer -o yaml | grep -A 1 default-

i th 7 Bl

default-not-ready-toleration-seconds:

- "300"
default-unreachable-toleration-seconds:
- "300"

2. M Kube Controller Manager 1% node-monitor-grace-period = EXHI(H :

I $ oc get KubeControllerManager -o yaml | grep -A 1 node-monitor

it Bl

node-monitor-grace-period:
-40s

3. Ke& Kubelet A1#J nodeStatusUpdateFrequency fE, fH% /host BB A debug shell FEYER
Bk, fSRB XN /host, ERILLUZITENATHATERR PSS ZFHHISXH -

$ oc debug node/<worker-node-name>
$ chroot /host
# cat /etc/kubernetes/kubelet.conf|grep nodeStatusUpdateFrequency

it Bl
I “nodeStatusUpdateFrequency”: “10s”

X L MG UIE Worker Latency Profile BUITHfE 8% 4,
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BIRBEIEAEHSK

TEMAEHSKFTET R CPU RIS N AR CPU £, TEBIENTES pod (REBERENAK
fh, LU ARETE - TEHEM CPU,

A TENEH D XEE OpenShift Container Platform iRS5. SEFEIE T E M FMEMZEM pod, LUETE
REH—H CPU LizfT, XIFAIARERSEFRRRIN CPU RBHREN, HFRIBTFIEFEEIIEME.
SHEEMFENR/IMRE CPUBER 4 1 CPU Hyper-Threads (HT)s

EERAIEAESXFMEE CPU BRMNIERT, RAEREENT SARIFERE T U A Webhook 1l
ANER, ERIFEMEHSXINEERT, control plane 1 worker A S ER B S F IR BEMRAM T REEE. B
X LSRN T R A RRIENA SRR EREES ],

Bil, 8MSERELNIERES—RE, URERETIZHPNRE™ R ERXE T EMRK CPU XE
M, EAR, EEPHNT RNESHAINZE AN management.workload.openshift.io/cores BIFT HR
KB, HEMBIRSHCPURE, THRENESXABEERLEIREVER, A E2FHNNTFE
cpuPartitioningMode 7 /N%! install-config.yaml X4/,

FERIEMHESXE, management.workload.openshift.io/cores ¥R HERFRIBEENM
cpushares 2 EMDES pod, MARZEIAM cpuset, XIFERIBERN TR EH S X RERAEHAMOE
BiRo

TEM#E XFAIR pod BEE HIEEM CPU 15 KFREMKESF, 7 OpenShift Container Platform 4.16 2%
BEiRAH, @Eid CPU DR HNEA pod LB AK CPU BERT, FNIIEMEHIXER

management.workload.openshift.io/cores B8 & X FREKDY, RILiEKRMIRFEIEER, BN
Kubernetes ¥ BRI ERER, BE, TIEMNED RIENBERR T LUIEH R BRAT R IR,

TRHREEIEER, FILMRIFMEHERT BRER, LSRRG 2IEE,

1BLEREIEAEHSK

FERIFEAESXE, EEEIE pod HinE, UWEFMEEBRSXIIEERN CPU XKBER, Xt pod BE
1E Performance Profile F{RBEIEEMR/N K/ CPUBBERNIZIT, EITENIZNEEXREZ D NMRE
CPU %I, R [EfdE A TE %0 XBZiA 2 2 X Operator,

TR ED XEAIIAE Kubernetes AEZIRER A TR MESFE T NEHRE,

' THENESRRARAESHZEIRPER. BFEELEEERIFENEHI X,
FERAXMREASECHRNERIFENEIK

AR

e 1% install-config.yaml SX{rF, JRINZIAEY cpuPartitioningMode %, FHEFHIZE N
AllNodes.

apiVersion: vi
baseDomain: devcluster.openshift.com
cpuPartitioningMode: AlINodes ﬂ

compute:
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- architecture: amd64
hyperthreading: Enabled
name: worker
platform: {}
replicas: 3

controlPlane:
architecture: amd64
hyperthreading: Enabled
name: master

platform: {}

replicas: 3

Q ERENH CPU S KiZBEE, ZHiLEH None,

13.2. EEEECBE M TE A E DX

W N AMREERES, BRI LERAIEMAES XTI, EHEENEREEESTE Eisolated flreserved
CPU, |2 MeEEtBEME NS ERMFEE Performance Profile Creator (PPC) TE G AEECE L.

HithBR
o XTMrEAcESLES

13.3. MREEd B R B & 5

apiVersion: performance.openshift.io/v2
kind: PerformanceProfile
metadata:
# if you change this name make sure the 'include’ line in TunedPerformancePatch.yaml
# matches this name: include=openshift-node-performance-${PerformanceProfile.metadata.name}
# Also in file 'validatorCRs/informDuValidator.yaml':
# name: 50-performance-${PerformanceProfile.metadata.name}
name: openshift-node-performance-profile
annotations:
ran.openshift.io/reference-configuration: "ran-du.redhat.com"
spec:
additionalKernelArgs:
- "rcupdate.rcu_normal_after_boot=0"
- "efi=runtime"
- "vfio_pci.enable_sriov=1"
- "vfio_pci.disable_idle_d3=1"
- "module_blacklist=irdma"
cpu:
isolated: $isolated
reserved: $reserved
hugepages:
defaultHugepagesSize: $defaultHugepagesSize
pages:
- size: $size
count: $count
node: $node
machineConfigPoolSelector:
pools.operator.machineconfiguration.openshift.io/$mcp:
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nodeSelector:
node-role.kubernetes.io/$mcp: "
numa:
topologyPolicy: "restricted"
# To use the standard (non-realtime) kernel, set enabled to false
realTimeKernel:
enabled: true
workloadHints:
# WorkloadHints defines the set of upper level flags for different type of workloads.
# See https.//github.com/openshift/cluster-node-tuning-
operator/blob/master/docs/performanceprofile/performance_profile.md#workloadhints
# for detailed descriptions of each item.
# The configuration below is set for a low latency, performance mode.
realTime: true
highPowerConsumption: false
perPodPowerManagement: false

5 13.1. 197 5,2 OpenShift &£8### PerformanceProfile CR 1£%

PerformanceProfile CR SPEX Hiuh
metadata.name IR RFRESHE X GitOps ZTP BE XL HR(CR)HPLE
B LA ERPTAL -

e TunedPerformancePatch.yaml 789
include=openshift-node-
performance-
${PerformanceProfile.metadata.name

}

e validatorCRs/informDuValidator.yaml
i) name: 50-performance-
${PerformanceProfile.metadata.name

}
spec.additionalKernelArgs "efi=zruntime" A& EHEE UEFI 2255,
spec.cpu.isolated WERERN CPU, HM{RFTAE Hyper-Threading X #RIT

(58

BF

REMNREEN CPURARES, HE
W —EEEEAT A AT AR, KE
JESBURGIHRE X8 CPU W,

spec.cpu.reserved WEREHN CPU, BRIERES XA, RIuHRE,
HREREMRE B RERRTFXLE CPU, FIERZE
FRESH) CPU #BR R,
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PerformanceProfile CR SPEX Hiuh

spec.hugepages.pages "

o LEETIHEHE)

B
o KEBEETIARNKNM,

e ffnodeXEHN NUMA TR, B&
hugepages 2 ECHILIE (node)

spec.realTimeKernel ¥ enabled % & true LA A SEN A%,

spec.workloadHints 3 workloadHints *5 A< [R5 BYpY T4 £ /e LT
FMiES, ~OEENMEE RS ESE.

Heth BTR
o MM vDU N AR IT/EMERH T R OpenShift £EECE —» Workload 2 X
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25 14 = {5 NODE OBSERVABILITY OPERATOR
Node Observability Operator Mt & 17 RBIARMEEFHZ(E CRI-O 1 Kubelet 2 #rs1EH7.
&M Node Observability Operator, &I LAEAMREDHTEE, MMM CRI-O # Kubelet HBIMEREH

%, SRS MEREE XN, FHERBE LFIRE LHH run FEANRBIBHIITRERHIA, Bi5
F3 CRI-O #0 Kubelet 2 #TskiIA, EALIEBE L HIRE L HEE type FE.

BF

Node Observability Operator /\IE MRARTIEINEE, AT INBEAR SZ L8 AR S5
Tl (SLA) %5, BIIRETREHATE, BN HEEREIMEFRERAENL X%ﬁ
RN ThE _Jl«/lﬁﬁﬁ)t’?miﬁﬁﬁﬁﬂ’ﬂﬂﬁb, HENSEF LM BRRERITE L,

BRIAERAT G FEEMESER, WSARATIT < F e,

14.1. NODE OBSERVABILITY OPERATOR B L/ER
LAF TEFi#Ead T a0fa {8 F Node Observability Operator Z i 4K3E
1. £ OpenShift Container Platform &2#H %42 Node Observability Operator,
2. B NodeObservability B X HR, EEEREH worker %7 5 £ CRI-O 94

3BTRS EIN, LIERDITHE.

14.2. 2% NODE OBSERVABILITY OPERATOR

FINBERT, OpenShift Container Platform AR 2% % Node Observability Operator, &R LA{FE
OpenShift Container Platform CLI 3% Web #l& % %% Node Observability Operator,

14.2.1. {1 CLI 2% Node Observability Operator

& e LUER OpenShift CLI(oc)%%& Node Observability Operator,

SERFEH
o B &% OpenShift CLI (oc) »
o EALUFEH cluster-admin 1R 1A &8,
ik
1. 21T LT 4L Node Observability Operator B F :

I $ oc get packagemanifests -n openshift-marketplace node-observability-operator

it =Bl
NAME CATALOG AGE
node-observability-operator Red Hat Operators  9h

2. BT T a5 42 node-observability-operator 4 Z2[H] :
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I $ oc new-project node-observability-operator

3. /& OperatorGroup %% YAML X4 :

cat <<EOF | oc apply -f -
apiVersion: operators.coreos.com/v1
kind: OperatorGroup
metadata:
name: node-observability-operator
namespace: node-observability-operator
spec:
targetNamespaces: []
EOF

4. fAIEE— Subscription X & YAML 3, L& Operator iT[#— M ep & ZE[H :

cat <<EOF | oc apply -f -
apiVersion: operators.coreos.com/vialphai
kind: Subscription
metadata:
name: node-observability-operator
namespace: node-observability-operator
spec:
channel: alpha
name: node-observability-operator
source: redhat-operators
sourceNamespace: openshift-marketplace
EOF

L BTUTRSRERELREITIER

$ oc -n node-observability-operator get sub node-observability-operator -o yaml | yq
'.status.installplan.name’

=1
I install-dt54w
2. BT TSRt RE TR
I $ oc -n node-observability-operator get ip <install_plan_name> -o yaml | yq '.status.phase’

<install_plan_name> /&M L —a & B H H IR IR R&Z 1T R B R,
i~ Bl

I COMPLETE

3. $%1E Node Observability Operator @ B IEFEIZ1T
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I $ oc get deploy -n node-observability-operator

it Bl
NAME READY UP-TO-DATE AVAILABLE AGE
node-observability-operator-controller-manager 1/1 1 1 40h

14.2.2. {# 3 Web £l & %2%% Node Observability Operator

&8] M OpenShift Container Platform Web 128 % 4% Node Observability Operator.

FeREH
o RATLUFA cluster-admin TR R &R,

e ijj[a] OpenShift Container Platform web 1Z%I&,

it =3
1. E[EF OpenShift Container Platform Web 6 &,
2. EEEANSMERS, BRI Operators -» OperatorHub,

3. £ Allitems FE&H, #iA Node Observability Operator 3% Node Observability Operator
Wil

4. = Install,
5. 7f Install Operator TIE A, BLELLTKE :
a. 7t Update 5iiEX H, = alpha,

b. 7E Installation £283X XA, =X A specific namespace on the cluster,

(@]

. TE Installed Namespace 5k, MFIFKAFESFE node-observability-operator,
d. 1 Update approval X7, %# Automatic,

e. = Install,

1. £ Administrator S fiiE#R+, BRI Operators — Installed Operators,

2. 3%1E Node Observability Operator & 5U7E Operators FlIF& A,

14.3. {FH NODE OBSERVABILITY OPERATOR i3k CRI-O #1 KUBELET
DHTEE

]2 Node Observability B E X FIRRIE CRI-O # Kubelet 2 4T##E

14.3.1. | Node Observability B E X %R
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EizfTMERE D AT E IR, ,.,\Mwﬁﬁ'JL#L NodeObservability B & X %R (CR), 21T
NodeObservablllty CREf, Ea0/EmMENNSEEMYSEE! CR, LIEES nodeSelector FEEZHY
worker 7 s _EJF B CRI-O ﬁj‘*ﬁ

B

N worker 1 RE&BFEFA CRI-O 247, NI NodeObservabiIityMachineConfig
%iR. 5 NodeObservability CR F115E R nodeSelector ILEZH) worker 17 s, iXAIHESS
£ 10 2 Bh ek B K A SR FE A

%\% "
¢ Py kubelet 2T #EKIAE A,

T BB CRI-O unix EEFHEHENRIE pod £, RFRES CRI-O BEFIZ1T pprof iFK, B
¥, Kkubelet-serving-ca iE PHEMIEHEIRIE pod £, RFERENT =M kubelet I R 2 [HiH1TRE®E

5o

SeRFZH
o %% Node Observability Operator,
e B% %k OpenShift CLI (oc) &

o IRETLUFEA cluster-admin F{ R/ 7] & &%,

Pt

1. 21T LT84 & K ZE OpenShift Container Platform CLI :

I $ oc login -u kubeadmin https://<HOSTNAME>:6443

2. a7 a4 tI#[E] node-observability-operator 4 Z2[H] :

I $ oc project node-observability-operator

3. fll#4% 5 nodeobservability.yaml £ CR X4, HAGESUTXA :

apiVersion: nodeobservability.olm.openshift.io/vialpha2
kind: NodeObservability
metadata:
name: clusterﬂ
spec:
nodeSelector:
kubernetes.io/hostname: <node_hostname> 9
type: crio-kubelet

ﬂ WS BFMEE S cluster, R NENEREN1ZRE—1 NodeObservability CR.,

EEWIIEE EERZE Node Observability fAERBY T 5,

4. iz17 NodeObservability CR :
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I oc apply -f nodeobservability.yaml

=1

I nodeobservability.olm.openshift.io/cluster created
5. z{TLA T4, K& NodeObservability CR FIRZ :

I $ oc get nob/cluster -o yaml | yq '.status.conditions'
it Bl

conditions:

conditions:

- lastTransitionTime: "2022-07-05T07:33:54Z"
message: 'DaemonSet node-observability-ds ready: true NodeObservabilityMachineConfig

ready: true'

reason: Ready
status: "True"
type: Ready

L RFA» Ready BN True 5/, NodeObservability CR j21T B 58K,

14.3.2. Z{THERE DT E I
B2 TMRE DA, EXEIE—1 NodeObservabilityRun ¥R, 22— EERE, ATE
30 #AIKEX CRI-O # Kubelet 28R, DM ENRRG, EBURITRERRIZXHERY run/node-

observability B xRBIMHRED T EIE, BE4E G EHET emptyDir B ERINIE pod, HILEATLIE
K2 pod &b F running RS A MEBE 2 AT ELIE

.Eg
0BT LAFEAR T ] 25 7ok — M RE A 25,

SeRFMH

o BZ&% Node Observability Operator,
o {RXE 4T NodeObservability B E X FIR(CR).

o RATLUFA cluster-admin TR R &R,

1. fll# %5 nodeobservabilityrun.yaml ¥ NodeObservabilityRun %R, EPEESUTX
X

apiVersion: nodeobservability.olm.openshift.io/vialpha2
kind: NodeObservabilityRun
metadata:

name: nodeobservabilityrun
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spec:
nodeObservabilityRef:
name: cluster

2. i21T NodeObservabilityRun %R it 4 M RE D AT 1) -

I $ oc apply -f nodeobservabilityrun.yami
3. Z1TLLTF M4, 7 NodeObservabilityRun HIR :

I $ oc get nodeobservabilityrun nodeobservabilityrun -o yaml | yq '.status.conditions'

it Bl

conditions:
- lastTransitionTime: "2022-07-07T14:57:342Z"
message: Ready to start profiling
reason: Ready
status: "True"
type: Ready
- lastTransitionTime: "2022-07-07T14:58:10Z"
message: Profiling query done
reason: Finished
status: "True"
type: Finished

DREBEIREZ N True F5EM, HKEH Finished,
4. BITIZITLLT bash BiA, MZE23H /run/node-observability (&2 i RECE R BUIE

for ain $(oc get nodeobservabilityrun nodeobservabilityrun -o yaml | yq
.status.agents[].name); do
echo "agent ${a}"
mkdir -p "/tmp/${a}"
for p in $(oc exec "${a}" -c node-observability-agent -- bash -c "Is /run/node-
observability/*.pprof"); do
f="$(basename ${p})"
echo "copying ${f} to /tmp/${a}/${f}"
oc exec "${a}" -c node-observability-agent -- cat "${p}" > "/tmp/${a}/${f}"
done
done

14.4. NODE OBSERVABILITY OPERATOR {4

B S0 VR R 24 B89 Node Observability Operator #1 Node Observability Iz 1T TiSEER B bash B
$C

XA LR CPU %, RTFE D worker T RUIFIRIE KRR, EINLIRE sar &M B E LIERETE
o

14.4.1. N G]% Node Observability B E X #iR
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Eiiﬁﬁfﬂzkﬁﬁ, w7 032 3217 NodeObservability B E X 5 (CR). i21T NodeObservability CR
i, BR1ES nodeSelector TR ILELAHYITE T R E I AR 5 AR,

SeRFMH

o %% Node Observability Operator,
o B &% OpenShift CLI (oc)

o RATLUFA cluster-admin R4 R &R,

1. IBITLLTF 4 &R E OpenShift Container Platform 5% :
I $ oc login -u kubeadmin https://<host_name>:6443
2. 21T iS5 t0#:2 node-observability-operator & 22 H] :
I $ oc project node-observability-operator
3. /%5 nodeobservability.yaml #9324, EFSEUTHREA :
apiVersion: nodeobservability.olm.openshift.io/vialpha2
kind: NodeObservability
metadata:
name: clusterﬂ
spec:

nodeSelector:
kubernetes.io/hostname: <node hostname> 9

type: scripting G
Q B AS RFMEE S cluster, R NBNEREN1ZRE—1 NodeObservability CR.
e EENIIEE EERZE Node Observability fAERBY T 5,

9 ZLAAREREERE, EBRITFEELEE N scripting,

. B1TLL T 44302 NodeObservability CR :

I $ oc apply -f nodeobservability.yaml

=1

I nodeobservability.olm.openshift.io/cluster created
5. 2L T4, K7 NodeObservability CR FIRZ :

I $ oc get nob/cluster -o yaml | yq ".status.conditions'

ol
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conditions:

conditions:

- lastTransitionTime: "2022-07-05T07:33:54Z"
message: 'DaemonSet node-observability-ds ready: true NodeObservabilityScripting

ready: true'

reason: Ready
status: "True"
type: Ready

4 reason *J Ready, status y "True" if{{3% NodeObservability CR iz {755
14.4.2. Bci& Node Observability Operator I A&

FeRFEMH

o BEZ&% Node Observability Operator,
o KEAIET NodeObservability B E X #E(CR).

o RATLUFA cluster-admin TR R &R,

i =
1. 8/ —1%% nodeobservabilityrun-script.yaml #9321, EHhEESUTHE :

apiVersion: nodeobservability.olm.openshift.io/vialpha2
kind: NodeObservabilityRun
metadata:
name: nodeobservabilityrun-script
namespace: node-observability-operator
spec:
nodeObservabilityRef:
name: cluster
type: scripting

BE
AR BETERLUTRIA -

® metrics.sh

o network-metrics.sh ({£F monitor.sh)

2. FERALLT %12 NodeObservabilityRun 7R fih 4 A :
I $ oc apply -f nodeobservabilityrun-script.yaml
3. 21T T4, & %& NodeObservabilityRun BIABIIR T :

I $ oc get nodeobservabilityrun nodeobservabilityrun-script -o yaml | yq '.status.conditions'

it Bl
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Status:
Agents:
Ip: 10.128.2.252
Name: node-observability-agent-n2fpm
Port: 8443
Ip: 10.131.0.186
Name: node-observability-agent-wcc8p

Port: 8443
Conditions:
Conditions:
Last Transition Time: 2023-12-19T15:10:51Z
Message: Ready to start profiling
Reason: Ready
Status: True
Type: Ready
Last Transition Time: 2023-12-19T15:11:01Z
Message: Profiling query done
Reason: Finished
Status: True
Type: Finished
Finished Timestamp: 2023-12-19T15:11:01Z
Start Timestamp: 2023-12-19T15:10:51Z

¥ Status & True, Type y Finished X REI AT,

4. iz1TLLF bash IR, MZB23H root BREKZRIAEIE :

for ain $(oc get nodeobservabilityruns.nodeobservability.olm.openshift.io/${RUN} -o json | jq
.status.agents[].name); do
echo "agent ${a}"
agent=$(echo ${a} | tr -d "\"\'\'")
base_dir=$(oc exec "${agent}" -c node-observability-agent -- bash -c¢ "Is -t | grep node-
observability-agent” | head -1)
echo "${base_dir}"
mkdir -p "/tmp/${agent}"
for pin $(oc exec "${agent}" -c node-observability-agent -- bash -¢ "Is ${base_dir}"); do
f="/${base_dir}/${p}"
echo "copying ${f} to /tmp/${agent}/${p}"
oc exec "${agent}" -c node-observability-agent -- cat ${f} > "/tmp/${agent}/${p}"
done

2
#!/bin/bash
RUN=$(oc get nodeobservabilityrun --no-headers | awk '{print $1}')
done

14.5. Efth 55R
BARINAUE worker BB ZER, 1HESMLEBRIREXE,
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