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PDSRAY—F=ZH) 2V TRY v IHAD Prometheus AVR—ZR VY NDAMNL—VBREREDPTIENT
xFd,

FIE

Prometheus DA ML —VBE%HFRT 5 I1CI1E. UTEERITLE T,

1. YAML §%%E 7 7 1 )L cluster-monitoring-config.yml Z{/Ef L £ 9, UTFICHEZRL X,

apiVersion: vi
kind: ConfigMap
data:
config.yaml: |
prometheusK8s:
retention: {{PROMETHEUS_RETENTION_PERIOD}} ﬂ
nodeSelector:
node-role.kubernetes.io/infra: "
volumeClaimTemplate:
spec:
storageClassName: {{STORAGE_CLASS}} g
resources:
requests:
storage: {{PROMETHEUS_STORAGE_SIZE}} 6
alertmanagerMain:
nodeSelector:
node-role.kubernetes.io/infra: "

1
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volumeClaimTemplate:
spec:
storageClassName: {{STORAGE_CLASS}} ﬂ
resources:
requests:
storage: {{ALERTMANAGER_STORAGE_SIZE}} 9
metadata:
name: cluster-monitoring-config
namespace: openshift-monitoring

ﬂ Prometheus DRFD T 7 # )L MMEIZ PROMETHEUS_RETENTION_PERIOD=15d CT79,
BrfElld. #EFHs. m. h. dOWThHZERATZ2EUTAEINIT,

OO/ 29— DR L—TIF2,
g ZHDEIX PROMETHEUS _STORAGE_SIZE=2000Gi T9., X L —YDEICIE. ER
HE.P.T. G. M\ KODWIND AR L BMARBERE L IEEENMNISEREFERT
TFET, T 2ORXEDME (B, Pi. Ti. Gi. Mi, K)2FRT22&E8TEET,
g A {EIE ALERTMANAGER_STORAGE_SIZE=20Gi T3, X L —YDEICIK. #EE
HE.P.T. G. M\ KODWIND AR L BMARBERE L IEEENMNISEREFERT
TFET, T 2ORXED(E (B, Pi. Ti. Gi. Mi, K)2FRT22&ETEET,
2. REHE. AMNL—2USR BELURML—IH A XDEZEMLET,
3. 77140V ERELEY,

4. UTFZRTLTEEZHEALEY,

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

1.2.5. BEEER
® OpenShiftd DAV IZANZIVFv—/—R
® OpenShift Container Platform ¥ 5 X4 —D &R X{&

o (VISAKNZIVFv—<I vty NOERK

1.3.ETCD ICDWTODOHEINEZ TSIV T714 R

ZDkEwY 2 Tl&. OpenShift Container Platform D eted ICET 2/ 74—V RERAT—FE)
TA—DHRTS VT4 RITDOVWTEHBALET,

131 etcd ICDWVWTOHRINSE TSI F74 R

etcd i ET—9 5T 4 RVICEZXAH, TAR—FILET 4 RVIRETBLH, TONRTA—T VR
TARIDINT =XV RAIMKTFELEF T, eted IFFFIC1/O ZEFMICHERT 2T TEHY FHAD.
RBRNTA—IVAEREMERBZICE, BLAT7Y>—070v 07NN ADBBETT, etcd DI
vEVHRTORNINIE, X T—49%07 (WAL) ICKBEHICRET 2 EITKEFEL TWS D,
etcd IZT 1 AV EZAHFDEEICHETYT., BWT 4RV &0 7O ZINDT A RV T7I9T71E
T4 =& RWfsync FEREZBIERITIREELGHY XY,

INLDEFEEEEICELY., eted lEN—FE=FERBXL, HHrILOWITOR—FILERBEEBSYICT 1 RS
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PBIEBENRIA—IVRERT—FEVFT1DHETS V571

ICaAIy MY, RIEMICV VTR MDY A LT ME—BRHNRY —F—DREERRT ZABEELH
YEFT, ESAHLATVI—DEWVE, OpenShift APIDEEEET L., VSRI—DNT+—T v
AIICHEBLET, INHDERBICLY., /O ZRET S, FLEFENRTHY., A—EERELTI/OA
VIZARNSVFr—HETZMHOT7—O0—-REI b O—IT L=V /—RIHEBT 2T &R
T TLREIW,

LATvo—ICEALTIE, 8000/ RRMDSOIOPSLLEAZEHE L TEX AL ENTEZTJOVv YT
NARAETetcdZHEITLET, 2FY., LAFTV¥—H10 I YMDIFA, fdatasync ZFFH L T WAL
DEEBXAHERBTZEISEELTEIN, BHOBWVI 529 —0BAE, 80008 k(2 3
') #0) D3&E#E 500 IOPS AMERINE T, INOHDEBZRAET ICIE, fio MEDRYFT—UY—)L
HERATEEY,

CDEIBRNRTA—IVAERIBTBICE, BLATYY—THBARAIL—TY D SSD 7 IE NVMe
TARVICEZAONIEY Y Y Teted &ETLET, YV VILLRILEIL(SLC) VY Yy RRTF—KKS
A4 7(SSD) AMREFLTLEI W, ThiE, XEV—EILTEICTEY FERH#L, WMAKEERELS
{, EXRAHDEZEVNT—/O0—KNICEETT,

pa )

etcd DER L. /— K% Pod O EDBHMERE, Pod DEEIRST—) >4, Pod
OBEEE, YaJDET, TOMO7—/ 70— RKREEARY M RAEERZ T Y RRA
VRNDEBEREDEMNERINSELE T, eted 2y M7y TOY A XEERICKRET D
IKIE. 79— 0—RFOEFNREHEZDWNTI2UHELIHY ET, etcd DERICHELZS
Z2%5/)—R, Pod. 8LV ZOMDOEEERDOHEERL TLLEIW,

BERetcd/ N\TA—TVREHFBICIE. N—RKRRSATTUTEBERLET,

o EfMDeted R4 THFEALET, iISCSIREDRY NT—VHATEIIET S K4 JIXE)E
LEY, eted R4 TICAT 774 ILPZDMDEVNT—IO0—REREBELAWVWTLL AT,

o HAMYBIUVEZAAEERILTZDIC. BLATVYY— RS TZBENICERALE
-a—o

o EiMEcmBElLZB®EILT H7HIC, BFHBOSIAAHZBENICHEALEY,
o BEENLDEEZSELT H7HIC, BFHBOZRANY ZBENICEALEY,

o RNDERKRELTYY Y FRTFT—FMRSAT2FERLET, ERERIRICIENVMe RZ4 T
DERAIHERINETT,

o SVWEHEMEZHRRTZLHICIE. ¥—N"=FJL—FDON—Foz7%2&EALET,

pa 3

NAS £72IE SAN Dty b7 v 7, 8L UVEET 2 K51 TId# T T I W, Ceph
Rados Block Device (RBD) 8L UV Z DD Y 1 7D Ry M7 —V#FEKEA ML —I Tl
FRTEAWRY NT—VBENRET ZE8EENHY £T, eted / — NICKFRELS
BANL—YERETDITIE. PCIRRZRIL—EFERALTNYM TN, % ) — RICEE
ELET,

fioEDI—F 1) T4 —AFHALT. BIIRYFI—VAT2>TLEIV, ZOLHR1—F41Y
FA—%5FRTEE. VS5RY—DNRNTA—ITVADNALTZICDONT, TDO/NT 4 —7 VR %R/
ICEEETEE T,

A

13
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R

FYRNT=0 774V RFL(NFS) 7OMINFELEZOMHDORY NT—IR—2D
T774IVY AT LDFERITEITTLIEIN,

7 7’04 I N7z OpenShift Container Platform 7 S A9 —CEZ¥—F 2EERA M) 7 ZD—EBIL,
etcd 7 4 AU D write ahead log HifE D p99 & etcd ) —4 —DEEITY, Prometheus ZERL T
NoDARNY) IV ZEBILET,

R

etcd A VN—=FT—=FIR=—2DHY A XZ, BEDERBICI SAY—NTERDZIBEDLH
VFEFT, TOEWE, )V—FF—DH A XNMEDX U N—EBER>TWTH, V5R9—
DTy TITL—RICEEZELEE A,

OpenShift Container Platform 7 5 2 4 —D{ERR BT X 7= (FVERRR I eted D/N— R D = 7 %RREET B I
&, fio 2 EATEEY,

Gl s
® Podman ¥ Docker BEDAVTF—F V91 LD, TAMLTWBEIIVIZA VA M=ILE
ncTwas,

o F—4#I% /var/libletcd /RRICEZAFNET,

FIE
o fioAEfTL. BREOWMLET,

o Podman 2FAd 2F&IX. JROOIYY KEEITLET,

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

o Docker BT 2HEIE. XODOATY RERTLET,

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

ZOHATIE, BTIHISF+ TFvr—INfcfsync XA R T RAD QO NR—EVH A IILDILBETT 1 R Y
MO ms KM EIDEHIAL T, TARAVDEEN etcd ZRARNTZDICHDTHEHE D M ER
HELET, /ONTF—TVRADHEEZITHARMEDHE2HEEERetcd A N Yy 7DV DH %
LLFICRLE Y,

e etcd_disk_wal _fsync_duration_seconds_bucket X k1) v 7 (&, etcd @ WAL fsync #iff %
BRELXT,

e etcd_disk_backend commit_duration_seconds_bucket X k') 7 X (&, etcd /Ny VTV K
I3y MOFBIEZHRELET,

e etcd_server_leader_changes_seen_total X b v 7 &, )V —4—DEBEAEHREL T,
etcd T RTDAVN—FETEREBET 572D, TONRTA—IVRAEFRY NT—U AHA (1/O) D

LAT VY —ICE 2 TRELKEDY IS, RYMNT—IDLATUVI—DEL LD E, eted D/N— b
E— FDOREIERDY A LTI ML YBRBRY, TOHER, VSRS —IChiizd LT —5—

14
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DBRRHIPFEELF T, T FO4 Ihi OpenShift Container Platform 7 5 A9 —TDEZHY —DEER
AN RIE, Betcd VT RI—AUN—DetcdxYy NT—VET7LATVI—D O FEHD/N—F
VHAIITIRY £, Prometheus &R LTX M)V REBHHLET,

histogram_quantile(0.99, rate(etcd_network_peer_round_trip_time_seconds_bucket[2m])) X +

Jw I etcd MAVN—BTIZATYMN) VIR NDERERETTZETOT VY KN v THEHE

ZLR—FLET. SOIVMRBTHD I 2B L TSIV,

BEEER
o fio = L T OpenShift Container Platform T7 4 R DN\ T # —<X vV A %R T 5 Hik

® OpenShift Container Platform M etcd N7 A —<Y Y RICET B STV a—FT14 VT HAR

1.3.2.etcd ZRIDT 1« AV ICBENT S
etcd EHET A AIDBRDT 4 AVICBEL T, N7 44—V ADBBEEIEF/IIBRTEET,

Machine Config Operator (MCO) I, OpenShift Container Platform 416 A5+ —X L —2 Dt H
vE) T4 RV %ETIVMLET,

pa )

CDTVOA—RINERI YT RE ROTFNARIA TDTFINA REDHEHR— K
L/i-a—o

SCSI X7zl SATA
/dev/sd*

REF/NM1 R
/dev/vd*

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

HIFRSEIR

HLOWTARIDIVSRY—ICERIND E, eted T—IR—=ADPI—I T TV NDO—ERITA
VFEd, 7543 —/—RKHPBERINZEX, - IOV MNIEAVI Y —FT4RIF
IZBRNDT 4+ AV O—ETIEHY FHA, TDRD, 77347 ) —/—RIZ@EBD
/var/lib/leted ¥ 7 >~ N EER L EH A,

AR

ISR —Deted T—YDNY I T v THEERLTWVNS,

OpenShift CLI (o¢) A1 Y 2 h—ILEh T3,

cluster-admin #fR TV SR Y —ICT7 VR TE 3,

RYVEREET Y TO—RTBHEIC. BIMDOT 1 RV EZEBINT %,

MachineConfigPool (3 metadata.labels[machineconfiguration.openshift.io/role] & —X ¢

ZHEBEIAHYEY, ChiE, avbhO—5—, 7—HhH—, FLIFHRYLT—IILITERINE
-a—o

15
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https://access.redhat.com/articles/6271341

OpenShift Container Platform 416 A7 —ZEY T4 —8LUTNRT+—<T VR

R

CDFIETIE. Nvat/ REDIL— KN T 7AWV AT LD—E%E, A VA MN—ILiFH/—R
DRDT 4 RV FLIENR—F 142 avIIBEHLEHA,

BF

JvbhO—=NLTL—=rxovtEy NEFERTZ561F. COFEIMYR—bIhFEHE
AIO

FIR

LEHLWTFARIEISRY—ICERL, TNy I z)TIsblk Y Y RAEEITLT, T4 2R
OB /) —RKRHRTHREINZZEA2BELET,

I $ oc debug node/<node_name>

I # Isblk

Isblk Y Y RTHREINZHFLWTARIDTNAREEAXAELET,
2. BEBICISL TR TRHRDTFNRNA REATI— RN L TCESBAET,

#!/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> (&, 7OY I FNA X994 TD ) glob ICEXH#ZF9., SCSI
7L SATA RS54 TDFEE Idevisd* ZEA L. RE RS 4 T DIFEI /devivd* % F
FAL. NVMe KRS 4 T DB E L /devinvme*[0-9]*n* ZFH L £ 9,

3. RO &S BHABEEEEL etcd-me.yml & LD FETD MachineConfig YAML 7 7 1 L& ER L %
ER

apiVersion: machineconfiguration.openshift.io/v1
kind: MachineConfig
metadata:
labels:
machineconfiguration.openshift.io/role: master
name: 98-var-lib-etcd
spec:

16
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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

[Service]

Type=oneshot
RemainAfterExit=yes

17
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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

Q DENCER LTy - RFAXFHEFERAL, XELTHW I YOA—-RKFHRIY T
MCES#ZIZET,

BREEFIR

o /—RDF /Ny T LT grep/var/lib/etcd/proc/mounts <Y RER{ITLT. T4 RAIHBY
I RINTWRZEEERELET,

I $ oc debug node/<node_name>
I # grep -w "/var/lib/etcd" /proc/mounts

H A B

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

BEE R

® Red Hat Enterprise Linux CoreOS (RHCOS)

1.33. etcd T—49DF 755
KBEETEEDEWI SAY—DBEEIT. F—AR—IAPNBENICHERKL., AR—ADIV +— 9 5BET

&, etcd i IMETIT BN T+ —TVRADHFELEZIFZAEMELIHY £9, eted ZEHMICHITS L O
EEtL T, T—9 XA NTDAR—A &R L FF, Prometheus Tetcd X M) w I EFE=ZH—L.,

18
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BIBENRTIA—XVRERT—FEYT1OHETS V74
BIUSLTT 737 0LFET, THLRVE, etcd lFVTRY—2ERDT S —LEREIE, V53245 —
EAVTTVRAE—RICLT, F—DFmAIY CHIROAZZIFANDAREELSHY FT,
INLDEERBEEZE=F—LZET,
e etcd_server_quota_backend_bytes. CHNIXIRIED Y # — 4 HIRTT

e etcd_mvcc_db_total_size_in_use_in_bytes. ChiIEZXA N =2 /NU 2 3 VIEDERD
T—AR—AFEARRERLET,

e etcd_mvcc_db_total_size in_bytes 37 7 S VLD E X B EEL T —IR—AHY M X%
®xLZET,

etcd T—9%5T 759 L. etcd BEODEREREDT 1 RV DMHEIEEBIERITARY MMEIZT 14 R
Mg ERINL £ 9,

BEODEMIEIS DT EICEENICITON., THICLYNY VIV RF—IR—RIZxX vy v THELFE
9, COMRIEINAEEIT etcd MEATEXFEITD, RAMNIZ 7MLV RATATEAATEIEHA,
RAR T 7AINVATALATIDEEAFHTESLIICTSRICE, etcd BT TS5 TTI2RELNHY F
-a_o

TI7STVEBBNICITONEIN, FETANIHA-9B5IEETEIT,

R

etcd Operator 17 S 29— = FAL T2 —DREWRNDREEZRET 57
H., FEAEDFE., BT 77 VNMELTVET,

1331887777
etcd Operator &7 41 AV ZBHNICT 757 LET, FHRNLB2NARIBEHLY FHA,

LUFooJ7onwghhaiknal T, 77377 0AD0RB LI & =BRABLET,
o ctcd ¥
® cluster-etcd-operator Pod

e Operator A7—% ADITZ>—0OY

Digk

H
[=]

BE)lT 75 7I1C& Y., Kubernetes AV NO—5—I R —J v —RREDIFTIFA

OpenShift A7 AV R—RY N T —F —ZBHOKMHFEEL, KKLALIVKR—
FY NOBEFHNSMN) HA—INZAEEIHY XY, BREBIIEETHY., RICE
THRDAVRIVZAND T A INA—N—% N H—F 3, BEHFERICOAVR—
XY MDPBEEXEZBRELET,

BB Tl L cig&on 7 hosl

I etcd member has been defragmented: <member_name>, memberID: <member_id>
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sEbIc kB L cigGon JiHhosl

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

1.332.F87757

Prometheus 75— NI, FEITOT 75V 2 EHI2URENrHZHEERLET, 77— MIRD2
DDGBEICRTIINE T,

o ctcd MEAARELRAR—ZADE50% LU EE 100%2BEL CTHEHET 54
o ctcd WMAFHT—IR—AY AL XD 50% Kim%x 1005 BBALTTIT14 TIEBALTWSIHES
F7-. PromQL X&FERA L7eRBELICE > THBRIND eted T—IRXR—RDHY 4 X (MB EAL) %= HEER

T35IET, RBEDIBENE I DN EHIBTT 2 EEHTEEY ((etcd_mvec_db_total_size_in_bytes -
etcd_mvcc_db_total_size_in_use_in_bytes)/1024/1024),

Digk

==
[=]

etcd DT 7373 7TOEREELETSET7I2 3T, eted XUN—REFTT735

NETITBETHRELIFFA, DD, EPod DT IS IT7 0 avyTellsdh
BREEBIDERFEL, /7RI —DEETESLIICLET,

LTOFIBEICHKST, Betcd XV/XN—TetedT—9%%557755LFT,

AR

e cluster-admin A—J)LEFDODI—H—E LTISRY—ICTIVEATE S,

FIR

L V=9 —%RRBICTIZVTILENHDD. EDetcd X VN—=D) =5 —TH 31 %5
L/i-a—o

a. etcdPod DY A MEEISLE T,

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

DBl
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>

20
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b. Pod Z#ER L., AFDIAXYY RZ2RITL T EDetcd X VN=PY) =5 —Tdh 20 %= +|5!
LEY,

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

H A B

Defaulting container name to etcdctl.
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.

+- + -t +---- + i
+- -+ + +

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

+- + -t +---- + i

+- -+ + +

| 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 | |

+- + -t +---- + i

+- -+ + +

ZDOHEAD IS LEADER FUICEDWT, https://10.0.199.170:2379 T KiRA >~ b A1) —
F—IlRYEST, COTYRRAY M2 BERIOFIROHAIC—HIEZE, Y—4—D
Pod % & etcd-ip-10-0-199-170.example.redhat.com (C72 Y £ 9,

2. etcd AVYN—DF TS5,

a. EfTHD eted AV T FH—ICEERKL, V=4 —TIE RV Pod DEARIZEL T,
I $ oc rsh -n openshift-etcd etcd-ip-10-0-159-225.example.redhat.com
b. ETCDCTL_ENDPOINTS BIEZTHDBRELHMRLET,
I sh-4.4# unset ETCDCTL_ENDPOINTS
c. etcd AVN—DTFI7STH5EITLET,
I sh-4.4# etcdctl --command-timeout=30s --endpoints=https://localhost:2379 defrag
DBl

I Finished defragmenting etcd member[https://localhost:2379]

HALTIRNIS—HIPRELLBESIX. IV RAEEICETIND F T --command-
timeout DEZ=EC L XTI,

d T—IR=—2ZAHY A W NEINTVWB I EZERLET,

I sh-4.4# etcdctl endpoint status -w table --cluster
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ol
+- + -t +---- + i
+- -+ + +
| ENDPOINT | ID | VERSION | DB SIZE | IS LEADER | IS LEARNER |
RAFT TERM | RAFT INDEX | RAFT APPLIED INDEX | ERRORS |
+- + -t +---- + i
+- -+ + +
| 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| 41 MB| false| false|
7|1 91624 | 91624 | | @)
| https://10.0.199.170:2379 | 9ac311f93915cc79 | 3.5.9| 104 MB| true| false |
7| 91624 | 91624 |
+- + -t +---- + i
+- -+ + +

ZDFITIE. TDetcd XV N=—DT—IR—=HY 4 XL, FEBEDOY A XD 104 MB Tl
%< 41MB TTY,

e. TNODFEIFAEBYELTHD etcd AV NN—DFREFNICEREL, 757 0LFT, ®HIC
REIC—4Y—%T75TLF9,
etcd Pod BEIET B LIS, TI759T702av eIl 1 PUEF#ELET, eted Pod B
BETBET, eted X NN—FRELEH A,

3. MDY 4+ —F DEEBICEY NOSPACE 75— LN N) H—IN3BE. ThizV)F7LE
-a—o
a. NOSPACE 7 5 — LD ®H 2D EI DB L T,

I sh-4.44# etcdctl alarm list

H A B

I memberlD:12345678912345678912 alarm:NOSPACE

I sh-4.44# etcdctl alarm disarm

134. etcd DF 12—V TINSA—49—DHTE

dvbhO—ILFL—rD/N— Rz 7EE% "Standard”. "Slower". F7/IxT 7 4L bD "™ ICEE
xZE9,

T 7 3 MNERETIE, ﬁﬁ?é EEAVATLADNRETEET, YRATFTARURION—=Ya U bExs
BIRTEB7H, TOEICE COHBENBEELEWNR—=Ua 507y 77— RAAAREICAY
F9,

MOEOVWTNAERIRTDE, TIAIN M EBIINET, §1 LTI NELFIN—FE—PDOR

BEABERTY) —F—DZBENZGHAEE L., VAT LA " /-1 "Standard” ICEEEINTWVWBIBEEIE.
N—ROx7RE% "Slower" [CFRE L T, EBEEDEBIMICHTZYRATLDMEEZSHET,
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1.3.41.N\— KO . 7EREHFREDESR
etcd DN— Rz T7REHFBEEZZLET 5ICIE. ROFIEEZETLEY,

FIR
L ROATY RZEAANLT, REOEEZERLI T,
I $ oc describe etcd/cluster | grep "Control Plane Hardware Speed"
DBl
I Control Plane Hardware Speed: <VALUE>

pa 3

HADREDIZE., 74 —ILRIFREINTWARWEZD, T2 ELTE
BINZBENHY T,

2. RDAX Y REAALTEEZZEELFT, <value>s ZENAEOVWTNNCESTZAET
("". "Standard". F7cid "Slower"),

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

RDORIE, ETAT74ILDN—rE— b ERRE) —F —BHI M LTI RERLTWVWET,
INOLDEIFETRICARBEREENDHY T,

o774 ETCD_HEARTBEAT_INTERVA ETCD_LEADER_ELECTION_TI
L MEOUT

" TS RITA—LICE>TE TS RITA—LICE>TE

A A
Standard (%) 100 1000
Slower 500 2500

3 HAhE®RBLIT.
H A B

I etcd.operator.openshift.io/cluster patched

BEWREUADEEZANTZE. T5—HANRTIINEY, &AL, fEFaster 2z ANT 2
. BARRDESICRY T,

H A B

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

23



OpenShift Container Platform 416 A7 —ZEY T4 —8LUTNRT+—<T VR

4, ROAX Y RZAALT, EIEBELLIEE#HRALET,

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

H A B

I Control Plane Hardware Speed: "

5. etcdPod AO—ILT7 O NEINBETHEBET,

I oc get pods -n openshift-etcd -w

ROHEAIE, master-0 DFHIINDZ TV M) —ARLTWET, H1TT DHIIC.

Y —DRT—4 AH 4/4 Running I % £ THS

H A B

installer-9-ci-In-gkgs94t-72292-9clnd-master-0
installer-9-ci-In-gkgs94t-72292-9clnd-master-0
installer-9-ci-In-gkgs94t-72292-9clnd-master-0
installer-9-ci-In-gkgs94t-72292-9clnd-master-0
installer-9-ci-In-gkgs94t-72292-9clnd-master-0
installer-9-ci-In-gkgs94t-72292-9clnd-master-0
installer-9-ci-In-gkgs94t-72292-9clnd-master-0
installer-9-ci-In-gkgs94t-72292-9clnd-master-0
etcd-guard-ci-In-qgkgs94t-72292-9clnd-master-0
etcd-ci-In-gkgs94t-72292-9cInd-master-0
etcd-ci-In-gkgs94t-72292-9cInd-master-0
etcd-ci-In-gkgs94t-72292-9cInd-master-0
etcd-ci-In-gkgs94t-72292-9cInd-master-0
etcd-ci-In-gkgs94t-72292-9cInd-master-0
etcd-ci-In-gkgs94t-72292-9cInd-master-0
etcd-ci-In-gkgs94t-72292-9cInd-master-0
etcd-guard-ci-In-qgkgs94t-72292-9clnd-master-0
etcd-ci-In-gkgs94t-72292-9cInd-master-0
etcd-ci-In-gkgs94t-72292-9cInd-master-0

6. ROAT Y RZANLTEZHRELET,

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

I -e ELECTION_TIMEOUT

i-g_o

01
01
01
01
11
01
01
01
01
4/4
4/4
0/4
0/4
0/4
0/4
3/4
1/1
3/4
4/4

TRTDTR
Pending 0 Os
Pending 0 Os
ContainerCreating 0 Os
ContainerCreating 0 1s
Running 0 2s
Completed 0 34s
Completed 0 36s
Completed 0 36s
Running 0 26m
Terminating 0 11m
Terminating 0 11m
Pending 0 Os
Init:1/3 0 1s
Init:2/3 0 2s
Podlnitializing 0 3s
Running 0 4s
Running 0 26m
Running 0 20s
Running 0 20s

pa 3
| INLDERT 74V IDNOEBINTWERWARMELHY £,

BIER R

T4 —Fv—45—KMIDWT

1.35.etcd DT —9R—AHY A4 X %=E LT
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Fetcd I VAV ADTARI 74— &2FENA b+ (GB) BUTHRETELT, etedM VRAI VR
IKTARI V=8 %RES2HEIE. 8D I TOERELEETEEY, T74/MEEXET
¥, BIMEOHEETET XY,

low space 75— MH'RRINLFBEIE. TARIVIA—9EEPTIEAMBELET, 2ODT7F—Fh
&, BEIQA VRO a3 vBLUTISTICEDIDIDLLTY, V5 RI—DNKREFTETCeted ITINF 540
ZEERLET, CDT7F7— MPRTRINEIGE. etcd DAR—ADBRRBTZEEZAANKKNT S
O, TCIKTA RV I+ — 9 %BPTHEIHYET,

TARI 3= %EPTENHREINDED 1 DD F 1) Fid. excessive database growth 77
F—MPRELEBETT, COF7F7— M SERAREALUAICT —IR—ZIDNKRELLRY T X506
MNHBIEEZEFELTWEY, 2D T ) F T, &HEBIC low space 77— hHIRRINALY, &
ZIABDRBLUAEY LBAWEDIC, TARI VA —9EBOTIEERITLTLREI W,

TARD I A—9ZBPLTH, BELAET 4 RVBEHIET CICEFHINI A, KDYIS, eted IF
BEICHBLTEDY A XETHRTEET, eted . TARI VA —FIHWELLELYERIVWER
TARARY)ETEFINTWR I &2MHERLET,

KR etcd T—IR—ADBA., AV MOA—ILTL—2 /) —RICEBMNDAEY —ERMNL—UD0
EBECTY, APIY—N—F vy 15EZEBTINEI M HDH. BIXET) —E#HlTetcd T—IR—2R
DEREYA XD IF/BLUALEICRY £,

BF

etcd DT —IR—AHY A XA &BPRTHEEIX, T//00—TLEa—#EDOHTT, T
/0 =L Ea1—#EEIX, RedHat @Y R— MDY —EXLRILTT)—A2 b
(SLA) OFHRHATH Y. HENICTEETIERWSEELHY £9, RedHat 1&, EHRER
BTINOAEFRATAZEEHELTVWERA, 77/0V—7L E1—#EE1d. S5
DEGHEEWVERCIREL T, BEREBETHEDTAMNEITWVWT 1 — KNy 7 %124
LTWEESZEEZBNELTWET,

RedHat D54 /Oy —7 L Eax—#eEDyR— NEICRET 23FMIE. 77/ 00—
T E1—#EDYR— MNEFE #S8RB L TLEIWN,

135l etcd T—IR—ZADY A X%LET S
etcd DTF—INR—AHY A XEZTETBICIE. ROFIEEETLET,

FIE
LRDODOATY REAALT, Betcd A VRYVADT ARV +—9DIREDEEZERLF T,

I $ oc describe etcd/cluster | grep "Backend Quota”
DBl
I Backend Quota Gi B: <value>
2. RDAX VY REAALT, TARIV IV A—9DEZEELZEY,

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

H A B
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I etcd.operator.openshift.io/cluster patched
REE
L RODIARYVY REAALT, TARIV VA= DHFLWMENBREINTWE I EEBRALET,
I $ oc describe etcd/cluster | grep "Backend Quota”

etcd Operator |&, FTLWMEAZFERAL Ceted M YVRAY VA ZHEWICO—ILT U MLET,

2. ROAT Y RZE AN LT, etcdPod NEENIL TEITINTWVWB I EEHERLET,
I oc get pods -n openshift-etcd

ROEAE, FERINZIVR)—%ZRLTWET,

DBl
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-mzwbg-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
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-mzwbg-master-1 0/1  Completed 0 44m
installer-7-ci-In-b6kfsw2-72292-mzwbg-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.RDAYTY REAALT, etcdPod DT 4 RV U #—9EIABEHFRINTWVWS I EAERLE
_a—o

$ oc describe -n openshift-etcd pod/<etcd_podname> | grep
"ETCD_QUOTA_BACKEND_BYTES"

BIZT 74 MED 8NOEBEINTWAWTREMEDHY X7,

DBl

I ETCD_QUOTA_BACKEND_BYTES: 8589934592
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P2
REY HMEIE GIB BADBHTI A, HAOIKKTINBE>/ NS MIEHRI O
F75

1.352. STV a—F14V T

etcd DT —INR—RAY A XAEBPED ELELEZIICAEINRELLBE, RO TV a2 —FTa 0T
FIRMRILDIGENHY T,

13521 ENNETED

BELLED 8KFDIHFE., ROIZ—AvE—IDRRFINET,
I $ oc patch etcd/cluster --type=merge -p '{"spec": {"backendQuotaGiB": 5}}'
IS—XAvtE—J0f

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

CDEBZMRT HICIE, 8-32DEDEHZEELE T,

1.3.522. N KET XS
BELLEDNI2LYKREIVGE, RDIS—AvE-—IDNRRIINIT,
I $ oc patch etcd/cluster --type=merge -p '{"spec": {"backendQuotaGiB": 64}}'
IS—XAyvt—TJ0Df
The Etcd "cluster” is invalid: spec.backendQuotaGiB: Invalid value: 64: spec.backendQuotaGiB in
body should be less than or equal to 32

CDEBZMRT HICIE, 8-32DEDEHZEELE T,

1.3.5.23. fl{EL TA>TWS

EN8-32DEMRMEICEREINTWVWEIGE, EZBOTIEIETITEFHA, BOEDIETRHE, I
S—AytE—IPNRRINZET,

L RODATY RZAANLTHAEDEZHERLZEXT,
I $ oc describe etcd/cluster | grep "Backend Quota”
Hh

I Backend Quota Gi B: 10

2. ROAX VY RBEAALTCT ARV +—9EEBSLET,
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I $ oc patch etcd/cluster --type=merge -p '{"spec": {"backendQuotaGiB": 8}}'

IS5—Xyt—TJ0fl

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

3. COMEZMRRT ZICIE, 10 LY REVWERZEELTY,
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FE2E ATV bOEKEICEDOERES S

F2E ATV FNORKEICELELRESH

OpenShift Container Platform 2 2 24 —DETEIFFICAT DT A MNEADF T2 2V NORAXEEZER
LEd.

INLDAA RZAVIE RABREDI SRI—ICEDVWTWET, NMNIERI S5 —DiFE. &K
BERINLYESRYET, HBEDLEWMEICRKEZSASZRICIE, eted/ A=Y a VPR IL—Y
TR R EDSHROERNHY T,

FEAEGE, INODFHIREZBAZE, NT74—IVADEEMITETLES, K
Lo TRTLEI SR —ICEENVRET ZRTEDHY TH A

L. Ihic

Digk

==
[=]

Pod DEFS LB ZHHZ I TR —RE, RERLEENELB I TRY —
&, REMNRRERTA ADEHRLIYENILKRZZEDIHY T,

21. XS v —1) J—Z|ZTDWLWT D OPENSHIFT CONTAINER PLATFORM O
FANFH»RYISRY —DEKIE

pa 3

Red Hat I&. OpenShift Container Platform 2 5 24 —DH# 4 X&EICEAT 2 BENL A
ATV 2AERBLTVWEREA, TN 75X —1 OpenShift Container Platform M

HR— MNEERICHZDED D EHIBITBICIE. I FRI—DRT—IVZFIRT BTN
T@%/ﬂjﬁ&g.%'lEE‘\-*ﬁnjﬂa—%)M\gb\y)%)7‘-\_&)(?0

OpenShift Container Platform (&, 7 5 X4 —D#NZRETIE AL, TAMNEADI T X5 —mKE
HR— ML ZE 9, OpenShift Container Platform ®/X—Y 3>, Oy hO—)LFL—rD7—o0—
K. BLUVRY NT—0 TS T4 VDTRTOPAEDENTARINTWEDIFTIERWZH, UTF
DOFRIF, TRTOTFTOM A Y NORBEOHEFHLIFEERTEDOTEHY FHA, TRTDT 1 X
VYA VERRICRKICAT =)V IJTBIEETERVEENHYET, TORICIE. BEDT—2

O—RETFTOM AV REEBICHLTTRAMNINERRKEIAEENTSY ., AKOT7TOA AV MTH
DNEARFCTEBDICDODVWTDRT—ILAA FELTHRBEL X T,

BXIEDY1 T 4x7 R bFEHDRKE

J— ¥ 20001
Pod (2] 150,000
J—R®HY D Pod 2,500[314]

AT H7=Y D Pod # FI7AILMEEHY FH A,
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BXIEDY1 T 4x7T R MFEHDRKE

30

namespace D]

EIL R

namespace & & M Pod D#4°]

Ingress Controller CT&DIL— M ENRNY VTV RDE
=Ly hDE

config map D%

H—E20HL]

namespace & DY —E R
Y—ERZTEDNY I TV RE

namespace Z&EDF FAA A vk D#C]

EL FEREDE

HRY LYY —RES (CRD) D

10,000

10,000(7 7 # JL b Pod RAM 512 Mi)- Source-to-
Image (S2I) EIWVRR RS F7Y—

25,000
IW—%—H1=Y 2,000
80,000
90,000

10,000

5,000
5,000

2,000

12,000

1,024 [8]

1. —B§{Z 1k Pod I&. 2000 / — K X4 — )L C OpenShift Container Platform @3> kA—JL 7

L—YaOViER—XRVMIRAMNLRENMIZEDHICT IO INZFE LIz, RAKROBEICZAT—)
VITEBZMNEIDNE. BFEDTTOAA VY RNET—IVAO—RDIRSA—H—|L>TERY
i-a_o

. ZITRERIND Pod BT A MNHD Pod TT, EBED PodHld, 77U r—avdx

TY—. CPU, BLUVR ML=V EHICLIYERYET,

CInE NBEOH—A"—@Bo20ar A=V T L=V 2DDAVIFANGVFv—/—

K. 8LUV26D7—H—/—R) %{HALIVZAIY—TTAMIhF LA, 2500 D1—H—
Pod "W ERIFEIF. &/ — KN 200080 Pod A HETEXZHMEDRY NT—U%E|Y KT
5701 hostPrefix & 20 ICEZFE L. 71X H L kubelet 527F T maxPods % 2500 ICEE3E T 5 b
EAHY FT, FMIE. OCP4I13 T/ —RZTEIC2500Pod #3179 % #ZHBLTLEX
LV

. OVNKubernetes xv KD —9 TS 54 VAEERTZISRI—0DBE. /—RITEIKTFR K

XN 28K Pod #it 2,500 TF, OpenShiftSDN Xy kT —2 FS 54 VD) —RTEILT
2 I N BERA Pod #1d 500 Pod TF,

L BRRTOY I MIERHIHBE. F—AR—ADBEIEAL, AR—ZADYV +—F %8

BT DE, etcdEFNTA—TVADETICLDHEAZIFDAREEIHY FT, etcd A ML —
VERBRTDHIL. TI77 %80 etcd DEIAMRBA VT F VR ETHI & =mCHRELE


https://cloud.redhat.com/blog/running-2500-pods-per-node-on-ocp-4.13

PFE ATV FORXEICEDEI-RESHEH

_a—o
6. VAT LI, KEBEBRADOHIGE LT, IBEI N7 namespace KD TR TDA TV o ML
XL CRELEBTZHELNHDHEIL—THNLDOhHY F9, BE—D namespace ICHFESY 1
TOFTI) NOEAELBZE, W—TDOIRXA M ERL, BEOKREEREZUNIET &
EMETLET, COFIRICOVTIE, 7TV Ir—2avORBEERHE[TOIC+DRR
CPU, XEY—, BLUTARIDNVRTALILHZD I ENFHRER>TWVWET,
7. B —ERR—FMEEH—ERD/Ny 7TV RIZIL, iptables (CFIGT 2RIV MY —HDHY £
T, BEDOY—ERD/Ny 2T RO#IL. Endpoints 7 72V hOHY A XICHEES5 X,
VAT LREICEBINSE T —IYDH A XIHEESZLFT,
8. 298D —N—TFRANINELYISRY—: 3202 O—ILTL—2, 2DDA VTSR
NSO Fv—/—R B8&LUP247—H—/—FK, V75X —I|I1F 500 D namespace H'dH Y £
L 7z, OpenShift Container Platform Tl&. OpenShift Container Platform IC& > TA Y X b —
IWENDHRY L)Y —RES (CRD). OpenShift Container Platform & A I N2 E M. &
SUVI—H—DEKLIZCRDZESLHRY L)Y —RESE (CRD) DEEHEA 1,024 ICTHIR X
nFET, FRIN/ CRD DM 1,024 2BZX %%BA, oc AV NIV IR DAY MYV
THERAINDAREL DY FT,
2112 F Y F B
f5l& LT, OpenShift Container Platform 4.16. OVN-Kubernetes % N7 —2 7S 54 >, LUV
TO7—o0—RAT7VxV bEFERLT, S00BDT—H—/— K M52x) 7R hIh, HKR—
PIXhTWET,
o F7A4JLKNITIMAT, 200 {E®D namespace
o /—R#HiY 60Pod, 30 BDY—/1N—E30BDY Z4 7~ b Pod (&5t 30k)
o 574 A—YRNY—L/ns (A 1.4k)
o H—/N—PodIck > THE— NSN3 I15H—ER/ns (&5 3k)
o LFIDH—ERICEFTEINLI5IIL— M/ns (Gt 3k)
e 20 —7 L v ~/ns(AET4k)

o 10RE~ Y T/ns (BET 2k)

¢ 6 DDFY MNT—VRYY—/ns (TRTER, 1 VI LADLEFA, R—LAR—ZHIL—IL
EEY)

e 57 EJLKR/ns
ROERIE, V5R9—DT7— A= RORT—=)VTICTSREBYATAORHEESZ 52N
Hh>2TEY., TTOMA Y MNEEHETEEZICAT—IOBEICERTZ2RENHY £, BINER
EAAFYZUTDOVWTIE, BEFEHAYBEF/IE RedHat Y R— K IZBBVEDE LI,

o /—KHiYDPod#K

o PodHicWYDaAVFF+—#

o FHINZEIO—TDH A 7 (liveness/readiness. exec/http 7 &)

o Xy MNI—UR)T—DE
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70OY 9 b F7zlE namespace DE

o FOVIIRBHEYDAA—IRNY —LE
o JOVIYRHIYDEI R

o H—ER/ITVRRAV I NDEESAT

o JL— MK

o Uyv— ¥

o V—ULv DO

e config map M#

o APIEUHLDOL—KF, FRIFIZRI—D"Fr—2", Thik, V75RY—BRERNTHYED
TILTHDEIDHERETT,

o S5OBEDTV 4V RITDI#HY D Pod ERK') 2 TR N®D Prometheus 7 T!) —:
sum(irate(apiserver_request_count{resource="pods",verb="POST"}[5m]))

o SOBEDVA VY RITIMHLYDIRTDAPIY) VTR MIFT S Prometheus 7 T
|) —: sum(irate(apiserver_request_count{}[5m]))

e CPUDYSARY—/—RY—HEE
o AXEY—DIVSARY—/)—K)Y—-—HE=E

22. VSR —DRAXEHNT R MNFEHD OPENSHIFT CONTAINER
PLATFORMIRES L U'ETE

221LAWS VSO RTSy N7 4 —LA:

vCPU RAM(GiB) F4RY
Y14 X
(GiB)/10
S
avhk r5.4xlarge 16 128 gp3 220 3 us-west-2
o—iL~7
I/ J—
v /eted ]
1775 mb5.12xlarg 48 192 gp3 100 3 us-west-2
[2] e
7—=7 m5.4xlarg 16 64 gp3 500 [4] 1 us-west-2
O— KBl e
ar mb5.2xlarg 8 32 gp3 100 3/25/250 us-west-2
Eai—»§ e /500 [5]
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1. etcd IGEBIEDHEAZ TR T WH, R—RS54 /7 +—< ¥ X5 3000 IOPS TEM 125
MBDgp3 T4 RN hO—ITL—>/eted / —RIERAINE T, gp3 R 12— Al
N=ZMTA—ITVREFRALEHA.

22 AVIZANZOFY—/—RiE E=ZF YUY Ingress BLUPL PR N)—aVR—%V K
ZRANTBLEDIERAIN, ThiIZLY., TNODNKRREICEITT BIEEICLEET S
VRt RICHRIRT DI EDTEET,

3. 7—0—KR/—=RlF. "OA—TVRERT—ZEY T4 —DT7—AO—RP XL —4%—
HEETTLLEHOOER/ —RKTT,

4 NI =TI VABLVRT—FE) T4 —DTAMNDETHICPNEINDIKRBEDT —Y %R
FT5DICHDRBIEARRETESZLDIC. KELRTARIYA4 INERINET,

5 V3R —@FREMICRT—D) V73N, "NT—IVRABLIVRT—FEY T4 —T XM
BEINI/ - FHTRETINIET,

2.2.2.IBMPower 75 v N 74— A

RAM(GiB) TARIHA T14ARIHA Aok
7 Z (GiB)/IOS

arbhka—ib 16 32 iol GiB &7zl 3
7L —>/eted 120/10 IOPS
M
1v73502 16 64 gp2 120 2
7—sa—F 16 256 g2 1201 i
[3]
aAvEa—F§k 16 64 gp2 120 2 A 5 100 5]

1. GB#®»7=Y 120/10I0PS D iol T4 A7 A hO—=ITL—>/eted / — RIFERAINET,
22 AVIZANZOFY—/—RiE E=ZFY VY Ingress BLUPL PR N)—aVR—%V K
HRANTBEDICHERAIN, ThiZLY, TNONKRREICETT ZHEICLEET S

V—RE+RICHRERTBHIENTEIXT,

3. 7—0—KR/—RlF. "T7A—TVRERT—ZEY T4 —DI7— AO—RP XL —4%—
HEETTLLHOOER/ —RKTT,

4 NI =TI VABLVRT—FE) T4 —DTAMNDETHICPNEINDIKRBEDT —Y %R
FT5DICHDRBIBARRETESZLDIC. KELRTARIYA4 AN EHRINET,

5. V2R —IIRETART—IVITINZET,

223.IBMZ 7Sy N7 #+— L

33



OpenShift Container Platform 416 A7 —ZEY T4 —8LUTNRT+—<T VR

vCPU [4] RAM(GiB)I5] FARIHA F4RIYA
7 Z (GiB)/I10S
arvbhka—ib 8 32 ds8k 300/ LCU1 3
7L —>/eted
[12]
JvEa—+k 8 32 ds8k 150 / LCU 2 4—FR(J—
(3] Rdp7=V)
100/250/500
Pod ICR 47—
27D

4.

5.

J—RE22O0mEBHEI=y b (LCU)BTHEIN, I bO—ITL—V/eted /— KD
TARAY IO BEAERBEILLET, etedD /O FEMEDOT—2O—RIZFHLTEIRY FHE
AIO

100/250/500 Pod CRFICEBDREZEITTZTAMIIE., 4200V Ea—bh/—KHE
AXhZzd, £9. PodEA VRYVRAETEZNEIDETFMT B24HDIC, P4 R) VT
Pod MEREINFE Lz, RIC. XY NT—DVECPUEREBEETBIIAT Y N —N—D
77—/ 0—RAEFERALT. ANLRATFTTCOYVRTLADREMETMLE L, 75147V~
Pod & —/N\—Pod IR TREIN, EXRFIE 220V Ea2—K~/—RIZOEINFL
7=o

BrRIo7—s0—K/—KRIFFERAINFEFHFEATLA, 7—20—KiE 2203 vEa—+k
J—REDOv14 70— ERXAD—oO0—KA2>3Ial—bMLET,

FRAINZ 70ty H—OYWERNREIL. 6 DD Integrated Facilities for Linux (IFL) T9,

FHINZMEXEY) —DEETIX512GIB T,

23. TANFBADYI SRY —DERAEICED CIBIEFH

RIED

BF

J—RKRETYRBYY —RAEBEIHTRI 54T 95E, Kubernetes A Y2 —5—»
Pod DECERFICITO VY —RADRIEEICHENRVET, XTEY—RT7 Y THBHSLDIC
EITTEBUBICDOVWTHRLTLEIL,

—EBDT A NEHDRKMEICDWTIE, B—OD namespace/ I—F—HEHRT 24 7
VIV MNTOAREEINET, ChoDFIRIZFI ZRY—LTEZL DA TV MY
ETINTVIHEICEERYFT,

AEICEHINTWSEIE, RedHat DF A MNAE, By M7y 7 BE. 4LV
Fa1a—ZVJIKEDVWTVWEY, ChoHE, BEOEY M7y THELUBREICGL
TERVYEY,

SHERIC, /— FICRETE 2 Pod BEHB LT,

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

/= RHYDPod DF 7 #IL MDERAREUE 250 TY, 7272L., /— NITEET 2 Pod g7 7'
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PFE ATV FORXEICEDEI-RESHEH

F—oavBRILL>TEAYEY, 7A)r—yavERICELETRIEFEAIITSAE] Tl
BINTWBELDIC, PV —2aVDAE)— CPUBEUTRML—YDEHERETL TR
LY,

> AH

PSRRI —TEIZ200 D Pod DH BV SR —DAIA—THEBET3HE. /— RITEICRA500
DPodhBHBZE%RFHRE LT, RIETES52D/ —RARBREIIRYET,

I 2200/500=4.4

J— R¥% 20 IR TI551E. Pod BEDA / — R ZTEICNO D Pod ICEDLY £,

I 2200/20 =110

ZIZTE UTFOELDICRYET,

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

OpenShift Container Platform ICI&., SDN. DNS. Operator &, 774V N TIRTDT—H—/ —

RTCEITINDZEHDI AT LPod MIBEBLTWET, LA >T. LEOXDBERIIERLZIHFED
HYyFET,

24. 7 TNV 5= a VvEHKICEDLECREBEBEA2II TS HE

TIVr—oaVvBREOHIEEZEZTHFEL LD,

Pod 914 7 Pod mAXEY— CPU O 7# XA ML —T
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

WEEMH: CPUO7550ME. XEY—450GBELUVA ML —Y14TB

J—=RDA VR VAP A XE, FLEICG U TEREZAETEET, / — KDYV —REFA—/"—1
TYRNRINBZEDREL, TTAAA VN FYFTE, NIW —RTEHEEP LY, XSV —
RTHZERS LY LT, ALYV —REZRETZIEHTEEFT, COTTAMAY NI FUFT
&, NIV —RTHEEEBP LAY, KEW/—RTHERSLAEZY LT, ALY Y—RE%XRHET S
ZEHETEEY, EFLOBEECA VRAYVAHILYDIARNREDER%ERET 2RENHY X
ERS

J—RkDs47 e CPU RAM (GB)

J—=RF T av 100 4 16
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J—kDv4 7 e CPU RAM (GB)
J—R(#FTvav2) 50 8 32
J—R((#FTav3) 25 16 64

TV r—2avild>TREA—"—2Iy POREBICEL TVWR2HDEHNIE. £ TRVEDEH
YEF, &zl Java7 Y4 —> 3P HugePage 2RI 27V r—>avm%<E. 4—
N=20Iy MIHRHBETEEFEA. REOAEY —IF, HOT7FYTr—>aVIERTEERA, LEED
FITlE, RIBIF—MRAQRLEERE LTH30% A —"—2Iy FIhTWVWET,

T7)r—2 3 Pod RIRIEZEHEF/ZIEDNS ODWITINEFERALTYH—ERILTIVEATEEY, &
BEHAFEATZBE. TNTIDT VT4 TRY—ERIZDWVWT, EHHMN Pod B/ — KTEITIN
BRIC kubelet ICE > THEAINZE T, 7T RAY =D DNS H—/X—|[&, Kubernetes AP| TH¥3
H—E2XOEEAZEHRL. THETNICDNSLI—KDEY hE2ERLET, DNSHI S RY—LKT
AMIINTWVWBIBAE, IRTDPod IEDNSEZTH—ERABHEHNICHRTEZIXTTT. DNS %
FALALY—EXMBREIE, 5000 Y —EXABAZEATEH5A’HYET., t—EXARBICREL
WAEFERAT DA, BIHDY) R MME namespace T5000 Y —EX % BA 2 BEDHFAINZIRIEE
Z%&, PodBLUTTOMAY MEIEKBRLET, T7OMA Y MDY —EREH T 71 ILDY—ER
) O EEMICLT, UTERBELET,

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_${IDENTIFIER}
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value: "${ENV_VALUE}"
- name: ENVVAR4_${IDENTIFIER}
value: "${ENV_VALUE}"
resources: {}
imagePullPolicy: IfNotPresent
capabilities: {}
securityContext:
capabilities: {}
privileged: false
restartPolicy: Always
serviceAccount: "
replicas: 1
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

PFE ATV FORXEICEDEI-RESHEH

namespace TRITTE 27 ) r—2 3 Y Pod OFE. BEZHA Y —ERRBICERAINZIHAIC
H—E2ADEB LUV —ERZORIICEL>TERYEYT, YRXTLD ARG_MAX I, FHHEOER
DEBMODHZADRIEZEEZL. T 74/ MT2097152 /81 b (2MiB) ICEREINFE I, Kubelet (&, L
T#AEE namespace TEITTBLIICRAT V21— INBE Pod ICEBRELTHARBALET,
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<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>

SIMORINFAIINZEEBA. Y—ERRONFHDN INICKET 2HBE. namespace @ Pod (&
EEICKBLIADFE T, & AIE 5000 H—E X A& namespace Tld, H—EXZDHIRIE 33 XX
FTHY., ThIZLY namespace T5000Pod #R{TTEXET,
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$F3Z IBMZ&IBMLINUXONE IREETCHEINZ KA NDOEKA
P

ZDOMEY VT IBMZ® $ LU IBM® LinuxONE T® OpenShift Container Platform DR M ZD WL
TOWRETZ VT 1 AITDOVWTEHBALET,

L

pa )

SBIOXx 7—F TV Fv—it, ZL<OAEICEAEDEDTY, LA >T, T TRAT
DEREBFICLS>TIE, DTSy h 74 —LALICIKBEBRINSVWIHEELAHY X7,

pa )

BICBELLRWERY, oD TSI 514 RUEIBMZ8 £ U IBM® LinuxONE T®D
z/VM & & U Red Hat Enterprise Linux (RHEL) KVM 1 Y 2 h—JLOMAIER I N F
£

-

3.CPUDA—/NR—O3Iv FDOEHE

BEIVREIEINZIBMZOBETIH, 1 VISAKNSIFvy—DEy N7y T4 XREEEEIC
FSTEYTE2RENMDHYET, REICDZEEZLGKED1DIEF, YV —RDA—/N—23Iv NEETT 3
HEETHY., NAN—NAHPF—LRINTEBICHATER) Y —RALYELZLD) Y- EREBTI Y
ICEIYETEY, ChE7—70—RIZKEIKREL, TRTOEY M7y FICERTE2EHEEIEH
UEHA.

BREICL 2T, CPUDA ==y MIBETBEIUTORAN TS I9T 14 AEEELTLEIL,
® LPAR LNJL (PR/SM INA IN—/RA H—) T, FIFAFREQYIEIT (IFL) Z& LPAR ICEIY HT
BWEDICLET, L&A 420 IFL AFIATRERIEEIE. ThETh 4 DDHIE IFL
ERHDO3DDLPAREEEZELARWVWTLCEIWL,
o |PAREAESLVEHEMHELET,
o RIEECPUDEMNEGTEDE, WIF—TVRICEHEASZ ZAEM’HY F T, HIESO
LYY —HLPARIKEZINTWVWR LY EEZLLDRETOELY Y —52 S RAMIERLALZWVWTL

I,

o E—IRDARICHLT, FANZEDRBTOEy H—HEZHREL, ThULEIRELFE
A’O

o NREEMNSHOHT, 7—I/0—-FZ2ERLET, BEICH LT, vCPU OB % BREERIICIEP
L/i_a—o

¢ TRTDI7—/O—RD, 8WA—N"—JIy MAYVIKRIZBELTWSDHIFTEHDHY FHA,
D—- 20— RN CPUERNEITHDIZE., NT+—TVADBEBE R LICEWEREZERTI AW

AREMISKRYVET, JYUSZKDI/OENETHZ7—r0O0—KiF, A—"—23I v hDfFE
AEAEWESTH., NI+ —TVAD—EMEZREDZIENTEET,

BIER R

® 7z/VM Common Performance Problems and Solutions

® 7/VM overcommitment considerations
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® | PAR CPU management

3.2. TRANSPARENT HUGE PAGES (THP) D&%

Transparent Huge Page (THP) [&. Huge Page Z{EfiL. BE L. RT3 LDODIFEAEDEFRZH
EbL&L D& LET, THP IE Huge Page ZBEINICEE T 2780, IXRTDIYA TDT7—o0O—RIC
XL TCEICRBICMEBINZRRTIEDY FtHA, THP X, Z<OT7 TV r—2 3 U HMBED Huge
Page #2927, NT+—< VY RETFICDORAZABEENHY T, LA >T. THP ZEMIC
THIEERFTLTLLEIW,

3.3.RECEIVE FLOW STEERING =R LAYy NT—O R T —T VD
LA

Receive Flow Steering (RFS) I&. *v N7 —2J L 4 7V —% X 5IZ58#HE L T Receive Packet
Steering (RPS) %53k L £ 9, RFS XML RPS AR—ELTHEY. CPUF v v~ adDkw b
L—bhEEP LT, X7y MUEBOMEREAB EIEET, RFSIFChEZRIRT S EHII, SHEICKREE
FMRCPUERET DI EILE>THF21—DRIEZEREL, Fvviaky M CPURNTHERET 3HEE
MRS RYET, TDEH, CPUF vy Y 13 EMEIN, Fv v 1 2BEBRTZHA 7LD
B TEHRET, INIELY, Ny MUEDOERITREZBO T DICKIBET,

3.3.1. Machine Config Operator (MCO) #{FH LA RFSD7 V7 1 7't

FIR

L UFOMCOHYTILTO774ILE YAML 7 74 J)LIcOAE—LZE T, =& Z2IE, enable-
rfs.yaml D & 5 IZ72Y £,

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%28RF S%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
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filesystem: root
mode: 0644
path: /etc/sysctl.d/95-enable-rps.conf

2. MCO7R7 714 EERMRLET,
I $ oc create -f enable-rfs.yaml

3. 50-enable-rfs E WD ZRID TV M) —HRIFIINTWB I 2B LI T,
I $ oc get mc

4. TV T4ATICTBICE, ROAYY FZ2RITLET,

I $ oc delete mc 50-enable-rfs

B
® OpenShift Container Platform on IBM Z®: Tune your network performance with RFS
® RFS (Receive Flow Steering) D& E

® Scalingin the Linux Networking Stack

34. %y N7 — U8B EDRER

*v RNT7—20 24 v l&, OpenShift Container Platform 72 & M Kubernetes R—2DH R DRELEEE
BRAVR—RXVEMDIDTY, IBMZ° Yy b7y T TlE. *Y N7 —0REIFTBIR L/ /18—

HP—IlE2TERYFT, 7—/0—-RET7TNVI5—2aviKIELT. RBERALDOIGBE, 1—R7—
RERTTAVINRI—=VILE>TERY FT,

BREICL DT, UTORRANTSIVFTF 4 RAEEZEBLTLEIL,

o NS4V INI—VBEZRBETZEDIZRY NT—ITNARIEBTZIRTOF T ay
HHRET L T 2 W, OSA-Express. RoCE Express. HiperSockets, z/VM VSwitch, Linux
Bridge (KVM) DR EZHART, Y 7Y FICRRKDAY Y NaEbTH T avEREL
x7,

o BICHAMELARITONCNAN—YavaFALTLEIW, & X OSAExpress 7S 10
GbE IZ. OSAExpress6S10GbE & hSUH# o> aryu—sO— K&y A4 FEER, 10GbE 7
T —LYEBNALREEZRLTVET,

o BRBRAvFIE, BMOLATYI—DLAVY—%ZBMLET,

o O—RNSUHY—F, VFRY—HDXxy NT—VBEICEERO—ILERLLET, BFEL
D7 TV r—2avICEEZRBEIR. EREREI/L—FON—FYz70—-RFRZ 04 —0
FEAZRETL TSIV,

® OpenShift Container Platform SDN Tl&, XY N7 =IO N7 4=V RIEEE5Z % 70—
BLPI—IHPBAINFELEL, JIa=2/5—YaVhEERY—EROBRELISHEER
%I2id. Pod DFHMMERBEZSTHRETL TSI W,

o NIF—TVREMEBMDNL—RAT7DONSURAERY FT,

BR R EERD
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BRIXE 1R
® OpenShift Container Platform on IBM Z® - Performance Experiences, Hints and Tips
® OpenShift Container Platform on IBM Z® Networking Performance

e /—RDT7T74=7T4—I)b—)LafERA L%/ — KLETOD Pod B & D1

3.5.Z/VM @ HYPERPAV TT 4 RV DINT #—X VAN BWI & &AL
9,

DASD 7/ B L WECKD 7/31 Rid, IBMZ RIETCT—RIICERINTWET 1 RI94 7T
9. z/VMRIET@EE D OpenShift Container Platform 58 E Tld., DASD 74 XU H/ —KoO—AJb
AMNL—Y%HFR—MNTZDIC—BINFERINE T, HyperPAVIA )P RF/NA A%EREL T,
Z/NM T RANEYR—=KNFTBDASD T4 ZZIC/ L TRIL—Ty hELUVOL2EMRI/ONRTA—T VR
AELETEET,

A—ANRANL—2F /8, RIT HyperPAV 2T 25 &, N7 4—<VZANKBICAELEFT, L
L. A=Y RECPUIRRNDIML—RAITHHBZEITERELTLEIL,

351.z/VM Iy DX =ZF 4 A9 %=EAL T/ —RKTHyperPAVIA YT R%ZT Y
T 14 712F % 728 IZ Machine Config Operator (MCO) 2R L £ 7,

Iy I =T 4 RV EFEAT % z/VM R— D OpenShift Container Platform v k7 v 7D
B, IRTD/ —RTHyperPAVIA Y TRET7IT74RXR—MLTMCO 7O7 74V AFATEZE
3. AV MA—LTL—V/—RBELTAVE2— N/ — RO YAML REZBMT Z2LELHY X7,

FIR

L UAFOMCOH Y F7ar774 0%y hOA—ILTL—Y/—ROYAML 7 74 )LICOE—
L9, & 21X, 05-master-kernelarg-hpav.yaml T9,

$ 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. MFOMCOY Y L7a774)EQAVEa— b/ —ROYAML 7 74 LICOE—=LE T,
=& 2 1E. 05-worker-kernelarg-hpav.yaml T9,

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

. = o-1o)
FINARAIDICEDbETrd.dasd B2 ZEETIZNENHY ET,
3. MCOZFO7 740 AEEMLET,

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

I $ oc create -f 05-worker-kernelarg-hpav.yaml
4. kT IVT4TICTBICE, RDOAYY FZ2RITLET,

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

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

BIER R

® Using HyperPAV for ECKD DASD

® Scaling HyperPAV alias devices on Linux guests on z/VM

3.6.IBMZ K~ R MDD RHEL KVM DO#EETE

KVM AR —N—DRFELZREILT 5 &, RET—N\—CFETRER) YV —XAOTAENIKELLED
VEY, HEIRRDN T4 —I VR %ZALIBEZEALT7IVavid HORETERXEZSASHREMN
DHYET, FEDREICRBELRNTVRAZRDITB I EIFRERZELNHY. ZL DIFEIFERI Y
2TY,

UFDEs Y arTid, IBMZ® & U IBM® LinuxONE B85 T RHEL KVM & & £ IC OpenShift
Container Platform 2T 3BEDRANTS I T4 RICDWTEHBALE T,
361LRETOYIFNAADI/O ALy RDFEH

/ORL Y REFRATDZILDIRE IOV I TNNA A%EZRET BICIE. REY——BIC1D2UELD
/ORLw RERZREL, ERETOVITNRLAANINEDI/ORAL Y RDI1DEFERT LI ICKE
TEUENHY XY,

LT D&, <iothreads>3</iothreads> #1EE L. 3 DD /O AL v REEHK LTI 2. BLU3IC
HRELEY, iothread="2" /X5 X —4—(%, D2 TI/ORL Y REFRTEZTARAITNNAADKS
AN—BREZEBELET,

/O ALYy KDY > T
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<domain>
<iothreads>3</iothreads>ﬂ

<devices>

<disk type="block" device="disk">E)
<driver ... iothread="2"/>
</disk>

</devices>

</domain>

w/o 2Ly RO,

@ T RITMRDETAN-EE,

ALY RIE, TARITNAZADI/OBEDNR T+ —<T VR 5B LEIEZIENTEETN, XEY —
BLUVCPUNY—REFRLEYT, ABCLALY REFATDILIICERDTNNA RAARETITET,

ALY RS TN ANDORBEAYYEYJIE, FIATRERYY—RET7—70—RICL>TERY E
-a—o

DEDI/OR LY RDLIBOHET, Z<DIFEIE. T«T®74x77A4xwé DI/ORL Y RT
+2TY, RECPUDEHABATAL Y RERELRVWTLEX 74 RIVREDOZAL v REERE
LEEA.

V|rsh iothreadadd O~ > RKAFEARAL T, BEDAL Y RIDD /O AL v KEHEHDOREH —/X—I(C
BITEET,

3.6.2. {R48 SCSI T /N4 R D [@E]5

SCSIEBDA VY —T A RENLTTNA RIHRT Z2BEIH BIHBEICDOH». {REE SCSI T/814 R
HERELFEFT, RAMETNRYy XU TEINBZHNEI IO ST, {RIE SCSI F/8 A TIEA L,
TARVEBARBIOYITNARAELTEHRELET,
72z72L. UUTFICIE, SCSIBEEDA V9 —T7 24 ADNBEILRBIGENHYET,

e RANETSCSIE#HEDT—T RS 4 THD LUN,

o REEDVD RSATICYI VY MNINBERANIZ7AILY AT LADDVDISO 774 )b,

3.63. FTARATICODVWTDHF AN+ v 1DRE

RAPMTIEABL, FANTCXF Yy Y2 a21aTBEIICTARITNNARAEEZRELET,

FARITINAZAD RS54 /XN—EZ&IC cache="none" /35 X — 4% —& L U io="native" /S5 X —4 — '
BFEFNTWBZEAEMERELET,

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

</disk>
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364 XY —N)L—YFNRA 2AEBHALET,

AT — A4 AHABBLRWERIZ. XTY—NIL—V TN, REEHLET, libvirt NEEERICHE
BLAEWEDICTEINELHY T, memballoon /S5 X —F—%, RXAVEREXML 7 74D
devices BERDFE L TEDHET,

o PUOF4TRTATFAIDY A MNEEIALET,

I <memballoon model="none"/>

365 . RANATS 2 —5—DCPURBRTTZILTY XLDAE

BF

HEAIPEBETIEMARIARWVEY, RTV1—-5—DRBERTELAVWTLEIW, F
AN EFTICEBRB AT LAICEREAEATT. BNOWREERLAVWTLLEIL,

kernel.sched_migration_cost ns /X5 X —4%—(3, 7/ WOEREEELET. Y9 XV DREDRET
%, CPUXx v v >ald, ZORBBHIERUINICAZETERRIVT VYA DODERRINET, &
DERERELTEE, YRIVDBITNDRLLARYET, 774 MEIX500000ns TY,
ETHERTOCANH B EXIZCPU 7M1 NILBEAFRLIYERVWESIE. CORBEERESLTH
TLEIW, RIDNCPUFLIF/ — FEITHEEIINY VY RATEG5EIF. ThEaEPLTHATLKES
LY

g% 60000 ns (CENHIICERET B ICIE. UTFOaAX Y REAHDLET,
I # sysctl kernel.sched_migration_cost_ns=60000
fE% 60000 ns ICKFMICER T 2 ITIE. ROV M) —% Jetc/sysctl.conf (TBIML £T,

I kernel.sched_migration_cost_ns=60000

3.6.6. cpuset cgroup I~ kO—5—DEML

R

ZDFREIE. cgroups /A= 3V 1D KVM KRR MIDABERAINEY, KA MT CPU
"y NTSTEBMCTBICIE. cgroup AV MO—S5—AEMICLET,

FIg
. FEDIT 14 —T letc/libvirt/qemu.conf ZB X 7,
2. cgroup_controllers 1TICHEIL £,
3 TEFEHEREL, AE-DILEBEOESEKS (#) ZHIRL T,
4. cpuset TV M) —%LITDL D ICHIBRLET,

I cgroup_controllers = [ "cpu", "devices", "memory", "blkio", "cpuacct” ]
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5. TLWEREAEMICT BT, libvitd T—EV 2 BiEETI2HELIHY T,
a. IRTCDIRETL U AEIELET,

b. MFDIY Y FEERITLET,

I # systemctl restart libvirtd

c. REvLVZBEELIT,

ZDFREIE. FAMDOBEHREMFINE T,

3.6.7. 71 RIVKEDIRIE CPU DR—1 > JHAR DFRE

R CPUDT A RILIREEICAR D &, KYMIZREB CPUDD A 97y TRGEAER—) VT LTH LK

AN Y—R%EZ|YYTET, R—1) ¥ I H sysfs @D /sys/module/kvm/parameters/halt_poll_ns (CE2
BINSEEBREIEECEET, BEINALRKEHR, R—U 2 JICLY. VY —ADOFEHEEEEIC
LT RIEECPUDD AV Ty TLATVI—DEBINE T, 7—70—RNIZHSLCT, A=)y
DOEEEZR LEYVELSLEY T2 ENERABGEEDHY FT, BRI/ WTEELEYT, T74
JU A& 50000 ns TY,

o CPUDFARMEWVESAZZEILT ZICIF. NIWEFLIFESAAOAEAALTR-Y VY
EEMICLET,

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

o NSUHHIYaVT—IO-RQEDRLATVY—Z&BEILT BT, KEMEZADLE
-3—0

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

BIER R

® Linux on IBM Z® Performance Tuning for KVM

e |IBMZ°® TOIRME{LDEH
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254% NODE TUNING OPERATOR D {#F

Node Tuning Operator ICDWTERBAL. Z @ Operator ZFMA L. Tuned T—EYDHF—4S A ML —
YavEERFLT/ —RLRLDF1—ZVTAEBTEHERICOVWTHALET,

4.1. NODE TUNING OPERATOR ICDWT

Node Tuning Operator (&, TuneD T—EV2FETZIET/ —NLRNLDFa1—=VJ%2EEL,
Performance Profile A~ hO—5—%FRALTEL A TV —DNR T+ —<I VR ERBETHDITEKRILE
FY, BEAEDBN T A= VAT TN r—2a v TR —ELRLVOA—FRIVDFa—=vTH
ZE T, Node Tuning Operator I&. / — KL NJIL®D sysctl DfF—INEBA V¥ —T (4 A%&1—
P—ICRHL, 22— —DPBETINRILF1— VIV %BMTEDLDFRHRELRBLET,

Operator (&, I ¥ 7+ —{tX 7= OpenShift Container Platform @ TuneD 7—E ~ % Kubernetes
T—EVEYMELTERLEY, ThICEY, ARILFa—=—VITHERN. T—EVIRET 2H
RNTUITRI—TEIINZITRTOAVTFTF—bINAETuneD 7T—EVICEINZET, 7—FV

&, /—RZEIKT1D2FD, V5RI—DIRTD/—RKTEITINFET,

AVFF—EIN/ZTuneD T—EVICL > THEAINS / —RLRILDEBEEF., 707714 IVOEE
HRNYH—FTBARVYNT, FELEEEBTVITFILVOZESLICUEICE >TaIYyTFFHF—{bI N7 TuneD
T—EVHAERBICKRTIBEICO—ILNNYyIINET,

Node Tuning Operator I&, X7 4#—< Y2707 74)LaAY b O—5—%FALCEFHF1—=V7
%R%ZE L. OpenShift Container Platform 7 7 r—>a v DELA TV —NRT7 4+ —< VA ERBEL
7,

PSR —BEBEIE, LTDOELIR/ —RLRIVDEBREEERT BN T +—IVARATAT 74 I AKRE
LEd,

o H—XI)% kernel-rt ICEFHFLE T,
o NJURFX—EVIJHDCPU ZREIRLZET,

o ETHhDU—/O0—REDOCPUAEREIRLZET,

pa )

RTE. CPU BB DEMEIE cgroup v2 TIEFHR—KIhTULWE A, TORER.
cgroup V2 B"EICAR > TWBIGEIE. N7+ —< Y2707 74 ILHSEFE LVLWEEN
BONBWAREEA DY ET, RT74+—I Y RT7OAT 71 I EFEALTVRBAEIL.
cgroup V2 = EMICT H I & IFHEINFHA,

Node Tuning Operator l&. /3X—< 3 ¥ 41 LREICE 1T 2IEHER 7% OpenShift Container Platform 1 >
N—ILD—EBERS>TWVWET,

pa )

OpenShift Container Platform DLARID/N— 3 » Tld, Performance Addon Operator
FEALTCHEFa—=V I %5REL, OpenShiftt 7 ) r—>avoEL1A 7Y —
N7 4=V AR L TWZE L7, OpenShift Container Platform 4.11 LABETIZ, Z®d
H4RE (L Node Tuning Operator D—# T,

4.2. NODE TUNING OPERATOR ft#kHt >~ FILADT7 U R
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2O 7Ot %FH L T Node Tuning Operator fT#kH > ZILICT 72X L E T,

Fa
o XDV KAEFTL T, Node Tuning Operator & DBICT VA LE T,

I oc get tuned.tuned.openshift.io/default -o yaml -n openshift-cluster-node-tuning-operator

T 7 # )L h®D CRI&. OpenShift Container Platform 73 v b 7 # —ADIZEEMNR /) — KL R)LD
Fa—ZUJERETEZIEEZEMNELTEY, Operator BEEEDREEZRET DHDICDAERETE
F9, 774N CRADZTDHDARY LEEIE, Operator iCL>TEEXIINET, HRY A
Faia—=—UIDGEIE. HEBOF1—=—VJINECRZEHRLET, FHRICERINLZCRIE, /—
K/Pod SNILEBELTTOT 7 4 I DEFLIELLICE D W T OpenShift Container Platform / — K IZ5#
INBTIFINMDCRBLIVARYLF2a—ZV T EHAEDINET,

Digk

==
[=]

BEDIKTT Pod IRIVDYR— MIBBRF 21—V T =BENICEET ZE
MARFETITDN., CORFERFHEREING, EICKBEERISRAY—ICBEVWTER
PMUBETYT, T74IN MNDFAEINE CRIE Pod SN —HDAWIRETIREI L
T, ARILTAT7A4ILD Pod SRIL—BDHBRETERINZHE.
DHEEIZ T DR RTEMICAY £9, Pod TRILIEEEIX. Node Tuning Operator
DIFFD/IN—2 3 > TIHWRICRDFETT,

43. ) SR —ICEBEINDT7AI)LbDTOT7 714

LTIk, V75R9—ICREINZT 74 OTO7 74T,

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
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OpenShift Container Platform 4.9 LI Tld, 9 X T® OpenShift TuneD A7 7 4 JLH* TuneD /%
T—YIKEENTWVWEY, ocexec VY RAFRAL T, IhHDOTAT7 74 ILORBERRTEE
ER

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

44, TUNED 7O 7 74 ILHAEREINTWS Z & DHESR
DSR2 —/)—RICBERAINTWS TuneD 707 74 L EFEZEL T,

I $ oc get profile.tuned.openshift.io -n openshift-cluster-node-tuning-operator

6l
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

e NAME: Profile 7 7Y 29 FDERI, /—RIZTEICProfile# 7V v 12HY. ThEN
DEZEEHI—HLET,

e TUNED:#MR 9 2EE®D TuneD 707 7 1 LD £,

e APPLIED: TuneD 7—EVHMEEDO7 71 L2 BEA T 235414 True,
(true/False/Unknown),

e DEGRADED: TuneD 7O 7 74 IDTF7 TV r—a VHRICIS—MREI N ZIHEE True
(True/False/Unknown)

e AGE: Profile # 7 = 7 b DERRD 5 DR EIFR,
ClusterOperator/node-tuning = 7> = 7 M ZI&, Operator EZD ./ —RI—Y x>V NOIREEICEAT
ZEABRBREEENTWVWET, /& 2L, Operator MEXE I X IE. ClusterOperator/node-tuning
AT—=HAA =V ILL>THREINZE T,

ClusterOperator/node-tuning 7 7> = 7 MCET 2R T7—9 RIFHREWET 2T, ROAT Y K%
EITLET,

I $ oc get co/node-tuning -n openshift-cluster-node-tuning-operator

H A B

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

CIusterOperator/node-tunmg FRE7O72740F TV NORT—4 ZH DEGRADED D54,
BB, Operator £/ lEARZ Y ROJICREINFE T,
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45 HAY LAF1—= Ttk

Operator DARY LYY —Z (CR)ICIFK 2 DDEZEREIVavrHYET, 1DEBOEVZ3 VD
profile: (£ TuneD A7 7ML B LT ZNSDEFD Y XA M TY, 2 DED recommend: (&, 70
77ALREROY Y VEEELET,

BEDOHRY LF 21—V JEHRIE. Operator M namespace ICEED CRE L THETEZET., R
CRDEFMEZ/IEH L CR DHIBRIL Operator ICE > THRHEINE T, BEEOHARY LAF 1 —Z v JEHk
BRIARTY—IIN, VT F—INTuneD T—EVDHEYRA TPV MIEHRINFT,

BIERE

Operator BEEEDIRAEIE. T 74 FD Tuned CREZFHEL THREINZET, 77 4JL b T, Operator
I& Managed JRE&ET4H Y. spec.managementState 7 1 —JL KiEF 7 #JL b D Tuned CRICKRRINZE
t#A. Operator Management IREED B RMEIFLLTDEH Y T,

® Managed: Operator [FE&E) V—ADNEH IND EETDARZ VY FZEHLET,
e Unmanaged: Operator IFE&E ") V —ANDERZEMHEL X7,

® Removed: Operator I& Operator A 7AEY a3 =V LAEART VY RELV) YV —X%HIFRL
9,

azr7ANT—4

profile: 27> a i, TuneD 7AO7 7 ILELVETNLDERIZ) A MRRLET,

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

WESO7740

profile: EIROY v 71, CR®D recommend: €7 a VIl >TEEINZX T, recommend: &7
vavik, BREZIEDCIOT7 71 VOHBEEED) X R TY,

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

) X~ DERIRE:

- 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
FTFav:
¥ —/{ED MachineConfig Z NIV DT 12> at+)—, F—F—ETHIUVENHYZET,

LRI 2HBEE. BEEOREVWTOT7 74 IILHSHIC—ET 5 5. machineConfigLabels 1°5% E
INTWAWRY, 7O7 71 ILO—BIREINFT,

FFoavnl) 2K,

TO7 7 M IVDIEFRATDEBEE, BENNIWVWZIEBEEIS<RYVET 0HREEVEELE
ICRY E£9),

—BU#EAT S TuneD 707 7 1 )L, fl:tuned_profile_1
FTavDFRTY REE,

TuneD T—EFVDT NV T FH U FREFAT75BMLET., T avid. Y DHE I true,
Z 7 DIFEL false TS, T 7 # ) M false T,

TuneD F—E V@ reapply_sysctl #EE% 4 >~ F/cldA 7ICLET, 7> avidon T true. #
7 DIiGE IS false T,

O 9990 6 609

<matchs &, UTFOLIICHEBMICERZEIND A > avD—&TT,

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

<match>

J—RZFHIE Pod DI RILE,

7 arvD/—RFELIEPod DIRILDIE, ABEINTWSIHEES. <label_name> h'H 572
T T—BEHE®LZLET,

FTarvnFTIV Y 94 7 (node F7-Id pod), BEEINTLBIFEIL. node HEEIH
9,

Z 73 >dD <match> ') X bk,

o ® 00
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<match> " EERINBWGEE, FRAMNINLZITARTO <match> 27> 3 U5 true ICFHEI N 2 HE
EHYET, TOITRWHEICIE false MEEI N, THZThD <match> />3 >oHhz707 7
AIVGBERAINT, HEIhIFHA, TDEH., XA ML (FOD <match> 27 2 3 V) IE5HE AND J&
BFELTHELE Y, ThEEWFIC, <match> —EBEDOWITNHADEEIN—BT %55IE. <match>
D—EL2E N true ICFEHHEINZE T, TDEDHD., VUAMIBEOREEFE L THELEY,

machineConfigLabels ’"E&ZINTW2HEIE. IV VERET—IR—ADI Y FV IHIRED
recommend: —EDIERIC L TA VIZRRY £9, <mcLabels> 7YY VERED I NIV EIBEL F

T, YU VEREIE. FO7 7 1)L <tuned_profile_names ICDWTH—RIVBENI/NS A —H —REDK
ANREEBEATZHICEHBNICERINET, ZDHFEIE. YV VEREEL 74— <mcLabels>
IKC—BT2ITRTCOIYVRET—ILEKRFE L., 7O7 74 )L <tuned_profile_names> 2RI N5~
VURBRET DBV HETOLNZTRTD/ —RIERETI2HREIHYET, YRHY—O—)L&T—
A—DO—IVOEAERFD/—RE5—45 vy MIT2ICE, YRY—O—I2FRTIZLEIHY F
ER

1) 2 NIEE @ match # &£ U machineConfigLabels (Z3#I2 OREE FIC L > TEMINZE I, match
HEIG, &Iy a—br—Fy NAXTIHMEINE T, TDEO. true EFFHEI N 25
#. machineConfigLabels IHE IZEEINFEH A,

BF

RVVEBET—IR—ADI v FU I EATEHEE. BCN—RID T T7HRELFED
J—=RERURVVERET—IICTI =TT B ENMBEINTET, TOHEICHKD
BWEEIE, TuneD ARS Y RAALY Y VEBRET—ILEHETZ2D2ULED /) —RD
AT BEAN—RINSA—Y—%EETIAEEIHYET,

Bl: ) —RZEEZIEPod DSRIVLR—ZADIYYF VYT

- match:
- 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

tROAVFF—IEI N Tune D T—EVD CRIZ. A7 7M1 IILDBEIBLICEDWVWTZED
recommend.conf 7 7 1 JLICE#BINF T, REEWEEIRL (10) 2> 707 7 1 )L openshift-
control-plane-es TH 37, INHPRMICEEINT T, BEINAL/ —RTEFTINZAVTF—
ftX N7z TuneD 7—E ~ &, B L/ — KIC tuned.openshift.io/elasticsearch S NJL A ERE I 17z
Pod "ZETINTWVENEIDNEHELET T, INHRWEEIE, <match> 72 3 V24D false &
LTFHMiINhE T, COIRILEFDOIDL DA Pod B¥H BHBEIC. <match> 7 > 3 V7 true ICFE
MIXINBLIICTBICIE. / — KSRV % node-role.kubernetes.io/master % 7= (& node-
role.kubernetes.io/infra ICT 2 HEBEELHY £7,

BEIEBAA10DTOT7 74 LD NILH—H L IFEIE. openshift-control-plane-es 707 7 1 JL
NERAIN, ZOMBDOTO7 7/ IILIFEEINEHA, /—K/Pod SRILODEHEDELS—FL AL
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HBalE. 2 BBICEWMEBEIERL 707 7 1 )L (openshift-control-plane) AZEXhZxd, cOo7O7 7
1), 3V FF+—IeE N’ TuneD Pod »* node-role.kubernetes.io/master % 7= (3 node-
role.kubernetes.io/infra SR %AF D/ — N TERITINZFZEICERAINE T,

&%, 7’07 7 1)L openshift-node ICIZHEDEBELIEMTH 2 0V REINET, ZhIliF
<match> T2 a v aned, BIL—BLFT., Thid, JYBWELIELZOHROTOT 71 LD

EEINL/ — RT—BLAWSEEIC openshift-node 7O 7 7 (1 L ARET 57200, HIEDEEIE
ALD /) — KASER I N BNENR (catch-all) A7 74L& LTHEEL £,

PRIORITY 10 PRIORITY 20 PRIORITY 30
e
1 1
I 1
oD s FALSE ! NODE ! FALSE
tuned.openshift.io/ | X !
e e e ! node-role.kubernetes.io/ k
1 master [
) j
1 1
1 1
RUNNING ON ! OR !
. A : :
; : ook |
: NODE | ! ?ode-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 1
TRUE TRUE ALWAYS TRUE
USE PROFILE USE PROFILE USE PROFILE
openshift-control-plane-es openshift-control-plane openshift-node

Pl VBETINR—ADIYYFVYT

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

J—ROBREFER/NRICTZICE. 9= v b/ —RIIRVVBRET—ILD/—KREL 75 —HI—
TEINRIVEFEALTSNIVAEMF, LEED TunedCREZEHR L TH S, REICHARILDYY VERE
TIVEREERLET,

59 R7anxA ¥ —BEB8D TuneD 7O7 71 L

COMEEICELY, TRTOVZY RO F—EED/ — KIZ, OpenShift Container Platform 7 5
29 —EDEHEDI S RTANA YT —ICELETEIICAEBINA TuneD 707 71 LA GEICE
YHETBIENTEET, TNl BMO/—RKSR)LEEBMLEZY., /—REIIVERET—ILILY
W= LY ETICRITTEET,

Z DHEElL. <cloud-providers:/<cloud-provider-specific-id> D2 T spec.providerlD / — K% 7
Yy MEZEFIFBL T, NTOARZ Y KO Y7+ —0D <cloud-provider> DET
Ivar/lib/tuned/provider 7 7 1 L ZEZAHE T, TDER. DT 7ANDAY T YU IE TuneD IT&
Y. Z7'0O/341 4 — provider-<cloud-provider> 7O 7 7 1 )L (F1E S %5B86) ZHMHALHICFERI L
F9,

openshift-control-plane & & U openshift-node 7’07 7 1 LD A DX E % & § % openshift 7’0
T77A4E FERETOT7 7M1V DOHRAAAEFER L TIOREEZFERTZLIOEHINDLDICR
YFELE, BERT. NTO® TuneD I/ Z9 R7ONRNAM Y —EEDIO7 74 IILIFEFhTVLEE
ho T22L, TRTDIVZIRTIANA Y —BEEDISAY—/—RIERAINDZHRAYLTOT7 74
JU provider-<cloud-provider> = {EfX CX £ 9,

GCEZ>uR7an4¥—O072 74 I1LDHl

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

pa )

TO7 714 ILO#AICEL Y. provider-<cloud-providers 7O 7 7 1 L THREIN/ZERE
&, openshift 7O 7 74 ILEZDFTOT7ANICE>TLEEEINE T,

46. H A9 LFa1—=2TDH
T2 N CRHDSHD TuneD 7O 7 74 ILDEHA

LUF®D CR &, 5L tuned.openshift.io/ingress-node-label % {EFE D& IR E L 72 IR AE T OpenShift
Container Platform / —RKDHR Y L/ — KL RILVDF 12—V 7 =EALET,

f5l: openshift-control-plane TuneD 7O 7 7 A W& FA LA R LF 21 —=2 T
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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

ARYLTOT7AIEREIZ. T74I 8D TuneDCRICEFNDT 7 )L b DFAEE
INET—FEr7O7 74V ERFAD T ENBHERINF T, LEEOHITIH. 7
7 # )L kD openshift-control-plane 7O 7 7 1 LA FERA L TINERITLET,

EI MM > TuneD 707 74 ILD{EH

NTO WNBIETZ2T—EVEYy hOO—IILT I MIERIITEE, TuneD RS Y RIFTARTHEU/N—
3D TuneD T—EVAEEBLET, T—EVUNYR—KMNTBEIL MY TuneD 707 74L& Y
2ARNRKRRTBICIE. LTFDAET TuneDPod 22 T —LE T,

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

DAYV RTRBLAETO7 74 IVEENRY LADF 21—V JHEKRTHERATET I,

#1: built-in hpc-compute TuneD 707 7 1 JLDEFA

apiVersion: tuned.openshift.io/v1
kind: Tuned
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:
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- match:
- label: tuned.openshift.io/openshift-node-hpc-compute
priority: 20
profile: openshift-node-hpc-compute

EJL b4 > D hpc-compute 7O 7 7 1 JLITINA T, EEDAFICIE. 77 4L MDD Tuned CR ICHARX
1% openshift-node TuneD 7—EY 7O7 74 IHEFNTHY, I Ea1— b/ — KIZ OpenShift
BEDFa1—=—VIJ%EALET,

RABMLRILD sysctl DA —/R—F 4 K

/run/sysctl.d/. /etc/sysctl.d/. & & U /etc/sysctl.conf KA MRET7 71 L AFERAL T, ETRFICIFE
XFERA—RIVIRFTA—H —AZEBTEXZET, OpenShift Container Platform &, RITHFICH—FRIL/
SA—YH—%RETIEBORRANEET7 7ML EEBMLEF T, /=& ZIE netipv[4-6].. fs.inotify.
H LU vm.max_map_count, TNS5DT VYA L/NT XA —48 —(F, kubelet & & U Operator DFEIAR]
IS Y AT LADEFNLHKEREZRHBLE S,

reapply_sysctl 4 7> 3 V1 false ICEREI N TWAWRY, Operator ldINSDEREEL —/N—F
1 RLECA, TOAFTVarvifalse ICERET S E. TuneD IFARY LTOT 74 )V AEA L&,
RANEBRET 7AIVDODBRELAEALEE A,

Bl: KR ML RIVD sysctl DA —/X—F 4 K

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

47. Y R—FINTWBTUNED T—EV TS 74V

[main] 2> 3 v &EBKRE, LUFD TuneD 7374 Vik, Tuned CR® profile: 27> 3> TEEIN
AR LTOT7 74V EERT 2HBEICHR—NINhET,

® audio

® cpu

56



%543 NODE TUNING OPERATOR D {&ifd

e disk

® ceepc_she
® modules
® mounts
® net

® scheduler
® scsi_host
® selinux

® sysctl

® sysfs

® usb

® video

® vm

bootloader

INSDTZ T4 VD—EICL > TREINDZBMF 12—V FHEEDOHIC, Y R— MIhTURWVEE

BEEAHYFET, LLTFD TuneD 'S 54 VIR TYHR—MIhTOWEHA,
® script

® systemd

R

TuneD 7— hA—4—735 514 ~IE. RedHat Enterprise Linux CoreOS (RHCOS) 7 —
Hh—/—RKROHYBR—KFMLZET,

-

B EtE R
o FAETEE/A TuneD 73714 v

® TuneD AW RH S

A48. RATY RISAY—IZBEITD /) —RDFa1—=VIHE

RAMNINEIVZRI—KHD/ —RT/—RLRILVODF1—=ZV T %FBET SIIE. Node Tuning
Operator 2FHATEXE Y, RAMIhAAIY b O—=ILTL—2TlE, Tuned 729 b EED
configmap 2/ L. /—RK7T—ILTENL®D configmap #5RBT22& T, /—RKRODFa—=v7
HRETEET,

FIR

L Fa—ZVIINAEWRIYZT7 A NEEE configmap ZEK L. /—RKF—ILTY=7=x
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ANEBRBLET, ROFIT Tuned ¥ =7 = X ME, EEDE% FD tuned-1-node-label
J—RSR)VEEL/ — RKET vmdirty_ratio # 55 IR ET 27O 71 ILEEELE T,
JR®D ConfigMap ¥ =7 £ X b % tuned-1.yaml E WD ZRID 7 7 1 ILICREL X T,

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

pa

Tuned {4k ® spec.recommend Z7 > a > DIV MY —IITR)LZBIIL ARV
BEIE. /=R T=IR=2ADT Yy F U IIEEINS

&. spec.recommend 7> 3 VORKEBEEOEVWTOT7 74 I T—ILA
D/ —RIEBINZE Y, Tuned.spec.recommend.match 27 3> TSR
BEERET DI EICLY, LYZTHOWVWS —RSRIUR—ADIY Y F VT %E
WTEFEIH. /—KT—ILD .spec.management.upgradeType {&% InPlace
IKRRELRWRY, /—RSRVET7y T L — RRIRFINEEA,

2. B S X%9—|Z ConfigMap + 7> = M&ERL £,

I $ oc --kubeconfig="$MGMT_KUBECONFIG" create -f tuned-1.yaml

3. /J—RT7—IERETEZMEK LT, /— KT—ILD spec.tuningConfig 7 1 —JL KT
ConfigMap # 7> =/ h 2SR LET., ZOHITIE, 220D/ — K%EET nodepool-1 &\
#81D NodePool B* 1 D713 H BT EARIIRELTWET,

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

name: nodepool-1
namespace: clusters
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spec:

tuningConfig:
- name: tuned-1
status:

pa )

BED/—RKRT—ILTHL configmap 5B TE£d, RAMIhAZOV b
O—JL 7L —> Tl&. Node Tuning Operator £/ — K 7—JL £ & namespace @D
Ny 2 21% Tuned CROAZRINCEMLTCENLEZRBILET, DT —ALUAT
id. ACKRRANI SR —DRE%S Tuned CRICE U EABIDHEED TuneD 7’00
T7ANEERLBEVNTLEEL,

REE

INTTuned ¥ =7 A MA2EL ConfigMap 7> 7 M%/EK L. Th% NodePool TSR L %
L7, MRIZ. Node Tuning Operator i Tuned 7 72 9 N2 RA N INAI SR —ICABALET,
EDOTuned 7 72V MAEZINTWVWED, ED TuneD 7O7 74 IUHE/ —RICEAINTWS
NaWRTEET,

L RAMNINEIZRI—KHND Tuned 72V hEa—EBRRLET,

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

H A B

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

2. RANINEZIVSAI—KHNDProfile 7 7V ha—BRRLET,

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

Al

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

Pz
AR LTOT 74 ILHPMERI N TWAWEEIE. openshift-node 707 7 1
W T 7 4L N TERAINET,

3 Fa—ZVINELKERINACIEEZHRTZICE. /—RTTRNvy Iz ERKEL.
sysctl {EZ= R L £ 7,
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$ oc --kubeconfig="$HC_KUBECONFIG" debug node/nodepool-1-worker-1 -- chroot /host
sysctl vm.dirty_ratio

H A B

I vm.dirty_ratio = 55

49. H—RIVT—MNNSA—FH—5BRETDBIEILLDB, RRAMNINEY
SAY—DEER /) —RKFa—=vY

A—FIT = RSGA—H—DHRENMVER, RAMINAIV bO—LTL—VTOLYEER
Fa1—=VJIZDWTIE. Node Tuning Operator ZEAT 52 & HTEXXT, ROHIIE. Huge Page
BNFHNINZ /) — R T—IVEERT 2HE5RLTVWET,

FIR

1. B4 XN 2MB D10 D Huge Page T 27D Tuned 7 72tV N Z 7z A NS
¢ ConfigMap 7 7> =V b & EE L £ 9, T D ConfigMap ¥ =7 = X b % tuned-
hugepages.yaml & WD ZRID 7 7 1 ILICRTFL X T,

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

pa 3

.spec.recommend.match 7 1 —JL NIZEFBICEADEFXICLTWEY, 2D
BE, IO Tuned 47V Y MM, 2D ConfigMap # 7Y =7 hHBRBIN
TW3/—RT=ILHADITARTO/ — NICERAINEYT, BLN—RT T T7HRE
ERHDO/—REELC/—RKRTF—=IIZTIL—FILET., £ LAaWwE, TuneD
ARSUREF, AL/ —RFRT—IWEHETZ2D2ULD/—NIIHLTHET S
A—RIWNSX =5 —%5EBT DAL HY X,
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2. BB S 2%9—|Z ConfigMap + 7> ¥ M&EERL ET,
I $ oc --kubeconfig="$MGMT_KUBECONFIG" create -f tuned-hugepages.yaml

3. NodePool ¥ =7 T2 M YAML 7 71 JL%&{ERK L. NodePool D7 v 7/ L—RK&¥A4 THHZR
4 <41 XL T, spec.tuningConfig 27 > 3 > THER L7 ConfigMap = 7~ = ¥ h &SR L
9, NodePool ¥ =7 = X hZ{ER L. hcp CLI Zf#F L T hugepages-nodepool.yaml &
WO ERID 7 7 A IVICREFELEF T,

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

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

4. hugepages-nodepool.yaml 7 7 1 JL T, .spec.management.upgradeType % InPlace |Z5%
E L. ¥EEX L 7= tuned-hugepages ConfigMap # 7> =z 7 N2 5B4 5 L D IC
.spec.tuningConfig #:5%E L £ 7.

apiVersion: hypershift.openshift.io/vialphai
kind: NodePool
metadata:
name: hugepages-nodepool
namespace: clusters
spec:
management:
upgradeType: InPlace
tuningConfig:
- name: tuned-hugepages
)z 6
#1 L\ MachineConfig # 72 =7 N #EAT % & IR ER/ — NOBER%
O3 % ICIE. .spec.management.upgradeType % InPlace ICE&E L £
9., Replace 7v 77 L— K& 4 T ERT2HBE. /— NEREICHRI N,

TuneD RS Y RAFHELIZHFLWA—RILT—KNRSA—49—%FEHT S
ECFHILW/ —RT/—REBEMADIENTEET,

5 BHEY 524 —IZ NodePool = {ER L £,
I $ oc --kubeconfig="$MGMT_KUBECONFIG" create -f hugepages-nodepool.yaml
BREE

J— RAMEAFREICAD E, OAVFF—bIN/zTuneD T—FE VD, BHIN/ TuneD 7O07 74 )L
ICEDWT, RERA—FRILT—IMNRSA—9—%5ELFT, /— ROEFIFEN, —EBEEILT
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£ I /- MachineConfig # 7> =7 h&@EA LS, TuneD 7O7 74 LAERAI N, h—XIL
T—MNSGA—H—PEREINTWVWEIEERRATEET,

BIER R

L RAMNINEIZRAS—KHND Tuned + 799 hEa—EBRRLET,

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

H A B

NAME AGE

default 123m
hugepages-8dfbifed 1m23s
rendered 123m

2. RANINEZIVSAI—KHNDProfile 7 7V ha—BRRLET,

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

H A B

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  4m8s
hugepages-nodepool-worker-2  openshift-node-hugepages True  False  3m57s

# L \\ NodePool i A?D 7 —H—/ — KIZIE. openshift-node-hugepages 707 7 1 LAY
BRAINTWETY,

3. Fa—ZVIRELKERINACIEEZERTSICIE. /—RTTNRNY I o)L %iRED
L. /proc/cmdline =53 L £ 9,

$ oc --kubeconfig="$HC_KUBECONFIG" debug node/nodepool-1-worker-1 -- chroot /host
cat /proc/cmdline

H A B

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

RARNIhADY MO TL—VOFEMRIZ. KRNSO b O—ILTL—Y 2BBLTLKES

(AN
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FE5ECPUTR—T v —B LU TOPOLOGY MANAGER D f#iH

BS5E CPUTY R—Y v —H LU TOPOLOGY MANAGER D {f
CPUTR—Y ¥ —IE, CPUYI—T%ZEELT. 7—/0— RNER/HED CPUICHIBRLFT,
CPURR—=U v —lE UTDLIRERENETNET—IO0—-RICEATY,

o TXSLEIFRL CPUBRBNBLERIZSE

o Oty H—DFv v a1IRDOPELZITIHE

o LATVYI—PMEVWRY NT—OTFT)5—2avDigh

o MDTOLREEHEL, B—D /Oy —F v v asHETEIEIHELHBEE
Topology Manager (&, CPURY X—Y v —, TNNA A= v —, BLTZDMD Hint Provider H

S5k MEINE L. AL Non-Uniform Memory Access (NUMA) / — K ED$ RXTD QoS (Quality of
Service) 7 Z AICDWT CPU, SR-IOVVF, ZTDMF/NN4 RYY—REDPod YV —RA%FHELF
ER
Topology Manager (&, & LY hD MROD—IEHREZFEHA L. % E I N5 Topology Manager R
) —BLVERIND Pod )YV —RIZEDTVWT, pod A/ — R SHFTINEN, FEFEINEZNE
DHEHBILET,

Topology Manager &, N— ROz 7705 L —4%—%ERH L TEEI (latency-critical) DETEH
2=y NDOUMFIEEE Y R— 27— 0—-ROBEICERIBET,

Topology Manager 29 % ICI, static R Y —TCPURR—I v —%RETI2RENHY XY,

5L.CPUYRXR—Y v —DERTE

CPURR—Y v —%RET BITIE. KubeletConfig R #H L)Y —R (CR) 2K L. ThEBHD
J—Rty MIBRLET,

FIR
L ROATY RERFTLT/—RILINILERITET,

I # oc label node perf-node.example.com cpumanager=true

2. §RTOAVE2— b/ —RNIZRHLTCPURR—T+—%BFMITTICIE, ROOATY REE
TLTCREBELZF Y,

I # oc edit machineconfigpool worker
3. custom-kubelet: cpumanager-enabled < X)L % metadata.labels 7 > 3 VIEMUL Y,

metadata:
creationTimestamp: 2020-xx-Xxx
generation: 3
labels:
custom-kubelet: cpumanager-enabled
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4. KubeletConfig. cpumanager-kubeletconfig.yaml, 724 ALY Y —2X (CR) #/EE L £ 7,
BERIOFIBTER LT NIVESRL, BYAR/ — REFHFOD kubelet METEML F
9. machineConfigPoolSelector 7> 3 V=SB L T ZIW,

apiVersion: machineconfiguration.openshift.io/v1
kind: KubeletConfig
metadata:
name: cpumanager-enabled
spec:
machineConfigPoolSelector:
matchLabels:
custom-kubelet: cpumanager-enabled
kubeletConfig:
cpuManagerPolicy: static ﬂ
cpuManagerReconcilePeriod: 5s 9

Q@ *Ur—zEELET,

e nonel MR v—ik, BEEDT 74N MNCPUT 74 =574 —RAF—L%5BFTRNICE
ML, ATV 1—F—hrBEEMNICEITTZEDUNADT 714 =714 —%RFLFE
ho THNIET7AILENRY O—ICRYFET,

e staticC DR T—IF, BHD CPUEBERAZF DRIEIN/-Pod ROV T F—%EF
ALEFT, 2. /— ROBHMEM CPUAND TV EREHIRL £3, static DIFS I,
INCFE D s =FRTZHEIHY XTI,

Qg F7av:CPURR—V v —DRBEEAIEELE T, 774/ MNE5s TT,

5. RDAXT Y RERTL T, BB kubelet BRE =ML £,
I # oc create -f cpumanager-kubeletconfig.yami

INITE Y, CPUTR—T v —HEED kubelet FREIBMI N, BHERIFEITIE Machine
Config Operator (MCO) A"/ — RZBEE L F T, CPUTER—I v —2BMICT 27HICHIRE
BII2BEBEEHY FHEHA,

6. ROATY REERTL T, ¥v—YENfckubelet REZHEBL X T,

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

H A B

"ownerReferences": |
{
"apiVersion": "machineconfiguration.openshift.io/v1",
"kind": "KubeletConfig",
"name": "cpumanager-enabled”,
"uid": "7ed5616d-6b72-11e9-aae1-021e1ce18878"
}
]

7. ROOYY RAEETLT, BEFINK kubelet.conf 7 7 M )LEI V21— N/ —RKNTHELE
£
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# oc debug node/perf-node.example.com
sh-4.2# cat /host/etc/kubernetes/kubelet.conf | grep cpuManager

H A B

cpuManagerPolicy: static ﬂ
cpuManagerReconcilePeriod: 5s 9

Q cpuManagerPolicy I&. KubeletConfig CR DIERBFICEZRI N E T,

Q cpuManagerReconcilePeriod (Z. KubeletConfig CR D{ERKEFICERZRINFE T,

8. ROAX YV RAEERFTLTTOVIY MEERLET,

I $ oc new-project <project_name>

9. AT 1 DFLIIEHRZEKRT 2 Pod ZFEH L £Y, HIRS L VEKRD CPU DIEIZEEICT S
BENHYET., Ihid. WRO Pod EFDIATHTY.

I # cat cpumanager-pod.yaml

H A B

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. Pod Z1Em L 9,

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

qEI-I‘l

L RODOATY REEFTLT, IRNIVEMIFEL —RICPodBARAT Y 2a—ILINTWSEZ & EMESR
LEY,

I # oc describe pod cpumanager

Al
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. RDAR Y RZRFTLT, CPUNPodBRELTEIYETONTWAS I EZHELE T,

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

H A B

NAMESPACE NAME CPU Requests CPU Limits Memory Requests Memory
Limits Age
cpuman cpumanager-mlirrz - 1 (28%) 1(28%) 1G (13%) 1G (13%) 27m

3. cgroups B'EEL K BREINTWVWB I &AL E T, ROV REETL T, pause 7Ot
2D 7O ID(PID) #BELZF T,

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

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

pa )

HATEBOD pause ORIV M) =PRI N ZHEIF, ELW—FELET
AEXRZHETHILENHYET,

L

H A B

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

4, ROAYY FERITLT. H—EXRE (QoS) [ (Guaranteed) @ Pod »* kubepods.slice
T74 LI M) —RICBBEINTWA I EEBRELET,

# cd /sys/fs/cgroup/kubepods.slice/kubepods-
pod69c01f8e_6b74_11e9_ac0f_0a2b62178a22.slice/crio-
b5437308f1ad1a7db0574c542bdf08563b865c0345¢c86e9585f8c0b0a655612¢.scope

I # foriin Is cpuset.cpus cgroup.procs’ ; do echo -n "$i "; cat $i ; done

Pz
. LD QoS FEEB D Pod . #i kubepods ODF T#H % cgroups ICEEEINFE T,
HHH

cpuset.cpus 1
tasks 32706

5. RDAXV RZERFTLT, FRAVICEFIINTWS CPU YR MZRERLE Y,

I # grep "Cpus_allowed_list /proc/32706/status

6l
I Cpus_allowed_list: 1

6. VAT LEDRD Pod A'. Guaranteed Pod ICEIY B THN/ZAT TEITTERWVT & 52HER
LEFd, =& 21X, besteffort QoS FEE D Pod Z##REET B ICIE. RODOAY Y RAEERITLE T,

# 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

H A B

Capacity:

attachable-volumes-aws-ebs: 39

cpu: 2
ephemeral-storage: 124768236Ki
hugepages-1Gi: 0
hugepages-2Mi: 0

memory: 8162900Ki

pods: 250
Allocatable:
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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:
(Total limits may be over 100 percent, i.e., overcommitted.)
Resource Requests Limits

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

ZORETIVICIE, 22D CPUIT7HAHY 9, system-reserved F%EIL 500 I Y 17 %
F# L. Node Allocatable DEIC/42 L DIC/ —ROLBENLIATD¥EPAEB|ZFT, 22
T Allocatable CPU (X 1500 S Y A7 THD I EAERATEET, ThiE. ZhZFhrra7% 1
D2ZIFANBZDT, CPURNR—Y v —PodD1DAERTTERIEA2BKRLET, 1207
2/KIF1000 T YO T7ICHEYELET, 2D2BEDPodEZRTVa2a—IL L&D ETBBE. VAT
LlFPod ZZIFANT TN, ChHARTV21—-ILIhdZEldhY FHA,

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

5.2. TOPOLOGY MANAGER 7R 1) & —

Topology Manager I&. CPU ¥ & — + —*° Device Manager 7& & @ Hint Provider "5 h7AROY —0D &
VhEIREL, WELZEY M EFERALTPod VY —RARHEST SZZET, §TD Quality of
Service (QoS) 7 2 AMPod )V —A%HAEL T,

Topology Manager I&. cpumanager-enabled & LD &M KubeletConfig 7124 1)) —X (CR) T
FYHBTE4DO0EYHTR)>—%HR—PLTWVET,

none R > —
CNIEFT 72N MDRY—T, hROV—DEREIXFEITLEHA.
best-effort Rk 1) > —

best-effort N ROY—FIERY > —%HFD Pod DENZETNDOI YT F—DIFE. kubelet &% Hint
Provider s U L TZENoD ) VYV —XDTAMZRELE T, ZDBEHRZMEMAL T, Topology
Manager I, ZOAVTF—DHRINZINUMA / —RDT7 714 =71 —%5RELEFT., 7714 =
T4 —HBEINLWIEE, Topology Manager N EFRERE L. /—RIIF L TPod #3FaT L &
ER

restricted RV > —

restricted N ROV —BHER) S —%FD Pod DENETNDIY T F—DIFHE. kubelet % Hint
Provider zs U L TZENoD ) VYV —XDTAMZRELE T, ZDEHRZMEMAL T, Topology
Manager I, ZOAVTF—DHREINZINUMA / —RKDT7 714 =71 —%RELEFT., 7714 =
T4 —HBEINLWIEE, Topology Manager (Z D Pod %/ — KO\ BIEELEFT., Chilk

Y. Pod H* Pod D2 DERKIC &Y Terminated REEICAY £,

single-numa-node R Y > —
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single-numa-node ROV —FER) > —H2H % Pod DENETNDIAY T F—DIHFAE. kubelet I
& Hint Provider a0 L TENA LD Y — 2D AMARELET, ZDBFHREFEAL T,
Topology Manager IFE—®D NUMA / — RDT7 7 4 =7 4« =D AN E D D ZHIBIL T, A8
HB%GE. Podld/ —RIZHFAIINET, E—DNUMA /—R7 714 =71 —ﬁf{ﬁﬁﬁ'@ﬂétﬁb\ta’g
ICI&. Topology Manager (& Pod 2/ — KD BIEBLE T, ThiZLY. Podid Pod DEMEKK &
HIC Terminated (¥ 7) KRE&ITAY £ 7,

5.3. TOPOLOGY MANAGER Dt v 7 v 7

Topology Manager {9 % ICI&. cpumanager-enabled &\ £ (D KubeletConfig h 24 41)
Y—R(CR)TEIWHTRY Y —%BRETEIMVENHYET, CPUYR—Vv—ALy N7y FLTW
2mEIE. SOT77A4IDEFEELTVWIAEEL’HY ET, 771D FELBWVEEI. ERTE X
ER

AR
e CPUTXRXR—Y¥—MDRY >—% static ICREL X T,

FIE
Topology Manager 27 7 7 1 7IZ9 5101k, UTFEEITLE T,

. BRHY L)Y —ZT Topology Manager EIY H TR >—%ELFT,

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 DT A—H—E, INXFD s T static ICTZ2UBELHY FT,

Q #IR L 7% Topology Manager E|Y ¥ THRY >—%BELE T, ZDR P —ILsingle-
numa-node (C7Y) ¥ 9, RATX %{E(Z. default. best-effort. restricted. single-
numa-node CT9,

5.4.POD @ TOPOLOGY MANAGER R!) & — & DXtEE
LLFDY > 7L Pod E#ki&. Pod @ Topology Manger & OXFEEICDWTERBAL TWE T,

LLF®D Podid, VY —REBERPHIFENMEEINTUWAWEZSHIC BestEffort QoS 7 S A TEITINZE
E

I spec:
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containers:
- name: nginx
image: nginx

LATF®D Pod 1d. EBERHIHIFRL Y £/ I LW/ IC Burstable QoS 7 S A TETINF T,

spec:

containers:

- name: nginx
image: nginx
resources:

limits:

memory: "200Mi"
requests:

memory: "100Mi"

BIRL KR 2 —h none LA DIHZE X, Topology Manager iEZ 5 ® Pod TEkOWFNHEEEL
FtA.

LLTFORBEDOY Y I Pod I&, ERIHIPREEE L LW IC Guaranteed QoS 7 S A TETINF T,

spec:
containers:
- name: nginx
image: nginx
resources:
limits:
memory: "200Mi"
cpu: "2"
example.com/device: "1"
requests:
memory: "200Mi"
cpu: "2"
example.com/device: "1"

Topology Manager (£ Z D Pod #ZE L 9., Topology Manager I&k& > k 7O/84 ¥ — (CPU ¥ % —
Y v —B LU Device Manager) #8RBL T, Podd b ROY—EY MEEBLET,

Topology Manager i Z DIERAZFAL T, TOAVFF—ICRBERIMNROY—2RELET., 2D

Pod D&, CPURR—I v —BLUVTNARATx—Vv—E, VY —REYETOEETIDR:E
IhicEReEALET.
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FEENUMAWGT7—20O0—RODRTSa—Yvy

NUMASID R 7Y a—1) v &, Fn%FERA L T OpenShift Container Platform 2 5 24 —IZ&/\
7A=Y VADT—YA—REFTO(4T2HECODVWTETET,

NUMA Resources Operator 232 &, AIUNUMAY =V TENR 74—V ADT7— 0O—K%E2R
TO21—-NT2IENTETY, Thik, MATERISAS—/—RONUMA )Y —R%=RET D
J—RKD)Y—RIZYVRAR—bI—Vzv & 7—20—-—RE2BEBITZEH V)R Va1 —-5—%
704 LET,

6.1. NUMAXIGDR T a—1) v JIZDWT

NUMA O E

Non-Uniform Memory Access (NUMA) I&, 2723 CPUMNERZ AT —BIHICERZEETT /LR
TEZLHICTZAVELI—RNTSY NI —LT—FFIF¥—T%, NUMAYY—R ROV —
&, AVEa21—K~/—RFROHEEICEET S CPU, XE)—, BLUPPCI TS ROMNEEIFLTW
F9, HABRBINLZYY—RE, ACNUMAY—Y ILHBZEINTVWET, SET7 75— 3
VDIGE. V7RI —IFE—DNUMAY —2YTPod 7—/7 00— R%ENEBITIHELRHY ET,

NIA—IVAICET EEEHE

NUMAZ7 —FF 9 Fv—IlLY, EHOXEY - NO—5—%EHA/CPUIF. XE—HEBREX
NTVBIGEFRICEABRRL, CPUIY T LYy IV RLAFTHEATRERAETY —2FHATEEY, Thilk
YU, "7 3=V RAEBHICLTEREE2E5DDIENTEET, NUMAYV—VADAE) —%FAHL
T7—70—RKREUNETZCPUIE, B—DNUMAY—VTUEBINEZT—/70—-RLYEELARYFE
T, F/z JOIKHEMDHZT7—oO0— RDBE, BENZNUMAY —2YDRYy ND—D4 V45 —T x4
&Y, BRAT TN r—>avVIlEETRZEENMETLET, BE7—/70—RREDEMRET—
270—KiE, SNSDFETTIREREBYICEETEE A,

NUMARISDR TS a—Y oy

NUMASIDR 7Y a—1) v JiE, BRINALZIZRASY—AVEa2a— )Y —Z(CPU, XEY—, T
NAR)ERLENUMAY—=VICERELT, LATVo—0OREE2ZIFPTVI—70— KPEtiER
77—/ 00— REPRMIWEBLET, £/, NUMAGIGORTZ Y 2a—) v J7i&Y, JvEa—K~/—
RH7YDPodBEEZRALIE, VY —AMEEZZOHTWVWET,

Node Tuning Operator & D&

Node Tuning Operator D/XT7 #—< V2707 74 )% NUMASIER T a—) v JEHETR I &
T. CPUZ7T74 =274 —%ILIEREL, LATYY—DHEEZZITPTWVWI—I/O0—RONT +—
YURAERBEIETEET,

FIAIMNDRTa—Yriyavyy

7 7 # ) b D OpenShift Container Platform Pod 27 ¥ 2 —5—0OR 7 ya—Y v yavy i, @
DNUMA YV —rTlEiR<, AavEa— b/ —F2FOFBEFTER) Y —R%EERBLEFT, kubelet MR
AY—IXx—Yv—TCxBFHIBRHRBYY—RT 54 AV MPEKRINKIFE, Podx / —RNICEFAIT %
EXWLIZT—REPRETIAEMELIHY ET, HI. ZREFRMARY Y —ZAFABHIAERINTULARL
ma. Pod&@E)RY) Y —RARAEGLT/ —RICHFTIN, NT74+—< 2V ZAMETLEY FRIFBEIC
BolYTBREMIHYET, EZIE, Pod ATV 1—F—HNPod DERINLY Y —ZADFIE
AEEMNE D MEEBEE T ICRIEINAZPod 7—7O—RICR L TREDRT V2= YV ITREETD
&. Topology Affinity Error 2 7 —4% 2 %5 Pod FENDREHNRET 2 HREMELHY E T, R
Va—IDR—HDREICE Y. Pod DEREMNEMARIGELET 2HEELHYET, T V7RI —
DREE )Y —ZADENY Y TICL 2 TIE, PodDRT TV a—Y VI DRENFETDTHAWNE, EBHDHT
DRI BDICV SR —ICRDBREBREDNOINZDETEELNHY £7,

NUMA & IS®D Pod R a—") >~ JDE
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NUMA Resources Operator l&, HRAY LANUMA Y)Y —Z2DEAVF) =R T2 —5—L V7D
DYY—R%F70O4 LT, T 7 =)L b®D OpenShift Container Platform Pod 24 ¥ 2 —5—D R\ %
BRLET, ROEIE. NUMAXS Pod 27 Y 21— v JOMBHGHBEEZRL TWET,

Bl6. INUMAN R a—Y) v TDHBE

Control-plane node Worker node O Worker node 1
4l
Kube APl server ~ |
NodeResourceTopology 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
i 1 2 3 4 1 2 3 4
:
! 5 6 7 8 5 6 7 8
1
1

High-performance workloads

NodeResourceTopology API

NodeResourceTopology API (., &Y Ea—k/—RTHEBITELNUMAY -V 1) Y — %
puY DA -

NUMAN R AT S 1 —5—
NUMARIEDE AV ) =AY a—F—k, FEFTELNUMA Y —VICET 3 EHRE

NodeResourceTopology APl B 5% FER Y, &RBEICMETES/ — KT\ T4+—<T 2V RADT—7
O—R&ERFVa—-)LLET,

J—RbhROD—THVRAR—%—
J—RKRMNRAOYV—IVAR—49—F, &3V E21—bM/—RNTERTELZNUIMAY -2V Y—2 %
NodeResourceTopology API ICABELE Y., /—NMNRAY—IVRAR—4S—FT—FV
I&. PodResources APl =& L T, kubelet 5D YV —RE|Y Y TEBIFLET,

PodResources API

PodResources APl (Z&/ — Rz LcO—A/THY, VY —XR M RAOTY—EFIATTRERY Y —
R % kubelet ICAB L EF T,

R

PodResources API D List T KR4~ M, BHEOIVFF—ICEY TSN
Bz CPU AL E 9., APIIZ. HBE7—ILICET % CPU IR L F A,

GetAllocatableResources T KRA v ME, /—RNETHEATEZZE|Y Y THEE
By —ENELET,
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BTG IR
¢ VSRHA—THEHAHVH)—Pod R4 1—5—%.FRTT3H%EE, EhV¥ ) —Pod Ay
Va—S—%FALTPod #7704 2AEDFEMOVTIE, EHVF -5 Ta—
S—AFHALEPodDATYa—1) g % BRLTLEIWL,
6.2. NUMA RESOURCES OPERATOR DA A M—Jl

NUMA Resources Operator I&, NUMAREDT7—IO0—REFTOAM AV NERTZ P2 —I)LTES )

Y—2%7 704 LEF., OpenShift Container Platform CLI 7zl Web IV —JL %A L T NUMA

Resources Operator 24 Y A h—IL TE X T,

6.2.1. CLI %= & L /= NUMA Resources Operator D1 ~ X h—)L

PSR4 —EEHIF. CLIZHERAL T Operator 24 VA M—JLTEXZXT,

AR
e OpenShift CLI (oc) 4 Y &2 h—JLI N T W3,

e cluster-admin ¥R =HF>1—H¥—& L TAJV1 L TW5,

FIR
1. NUMA Resources Operator ® namespace % {ER L 9,

a. BA'F® YAML % nro-namespace.yaml 7 7 1 LIZIRTEL XY,

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

b. MO~ K&FE{TL T Namespace CR Z1E L £ 7,

I $ oc create -f nro-namespace.yaml

2. NUMA Resources Operator @ Operator 7' )L— % {ER L 7,

a. BA'FR® YAML % nro-operatorgroup.yaml 7 7 1 JLIZIREFEL £ T,

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

b. LT~ > K%&ZE1TL T OperatorGroup CR =R L £7,

I $ oc create -f nro-operatorgroup.yaml
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3. NUMA Resources Operator D% 727 1) 7> a v &R LE T,

a. LLF®D YAML % nro-sub.yaml 7 7 1 JLICRELE T,

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

b. LT~ > K%&ZFE{TL T Subscription CR #{ER L £ 7
I $ oc create -f nro-sub.yaml

1. openshift-numaresources namespace D CSV ')V —R&ZF{/RT, 1 VA M—ILHAKII L=
EHEBRALET, UToav Y RERTLET,

I $ oc get csv -n openshift-numaresources

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

6.2.2.Web O~ Y —)L%{EF L 7= NUMA Resources Operator D1 ~ A h—)b

P25 —EEHIF. Web ¥V —JL%ZEMHL TNUMA Resources Operator 244 Y A h—JLTE X
ER

FIg
1. NUMA Resources Operator @ namespace % {Ef L & ¢,

a. OpenShift Container Platform Web O~ Y —JL T, Administration - Namespaces % 7
vy LET,

b. Create Namespacez7 ') v ¥ L. Name 7 1 —Jl KI(C openshift-numresources & A 7]
LTCreatez7 ) v LET,

2. NUMA Resources Operator z4 Y A h—JL L ZE T,

a. OpenShift Container Platform Web 3>~ —JLC. Operators » OperatorHub =7 ) v
LET,

b. FIFAAE%A Operator M) X kA5 numaresources-operator %#3#IR L. Install 27 Y v
ILET,
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c. Installed Namespaces 7 1 —JL KT, openshift-umaresources namespace % i#R L T
Install 22 1) w7 LE T,

3. & 72 3 ~:NUMA Resources Operator NIEEICA YA M= I/ Z & &BRLE T,
a. Operators - Installed Operators R—JICHIUEZF T,

b. NUMA Resources Operator 7' openshift-umaresources namespace IZ') X b X
1. Status 7' InstallSucceeded THB I & B L XY,

R

4 VR N—JVBEIC, Operator |4 Failed 27 —% X% RRT ZAREMENH Y
£9, 1A M=ILARIC InstallSucceeded X v E—Y & H L TIEERICE
TINDFEIE. Failed Xy E—YEEBRTEET,

ol

Operator B’ Y A M—JLiFEH & LTRIRIINABWERIC, ISICNSTIVoa—Fa0 7
EEITLET,

e Operators — Installed Operators XR— ICFE) L. Operator Subscriptions & & U
Install Plans ¥ 7 T Status ICT 5 —AH 2N EINERELE T,

e Workloads —» Pods R—JICEE L., default 7OV Y bD Pod DOV %ML F
ER

6.3.NUMAIE7 —/O—RORy¥a—- >y
BE, BEOREZZIYPIVWI—IO0—RZ2RTI2I77R9—F. 7—7/0— FOEEZ&/NRIC
WA, NT7A—IV2AERBELTEOIEZIDONT+—IVRTO7 74V EHBATVET, NUMA XF
ISR Y 2a—5—&, FERTEER/ —RONUMA Y Y —2&, /—RICBEAINZ NN D+—< V27
A7 7ALEREICEDWE, 7—0—R&27704LFF, NUMARIGT 704 AV heED—oO—
RONRT7+—<VR7OT7 74 IWVEBFEDERIET, N7+ —IVREFKETELIIZT—F
A—RKRHPERTTa1a—ILEINET,
NUMA Resources Operator =52 £ ICEIfEFX & % (C1&. NUMAResourcesOperator 1A% LYYV —R &
NUMAXIEDEH Y F ) —Pod A7 Va1—5—%F7O(4$2HENHY FT,
6.3.1. NUMAResourcesOperator 1A% L) ) — 2 DIERK
NUMA Resources Operator Z#4 > X k—JL L 7= 5. NUMAResourcesOperator 1 X% L)V —2X
(CR) ZERLZEd, TDCRIF, T—EVEY P APIARE, NUMARMAYT Y 2 —F—%HR—K

TREDIBEBERIRTDIZRI—AVITIZANIIVFv—%A VA M—ILT B LD ICNUMA
Resources Operator IZH R L £ 9,

Gl s
e OpenShift CLI (oc) 1’1 Y 2 h—IL I T W3,
e cluster-admin ¥R =HFEo>1—H¥—-—& L TAJV1 L TW5,

® NUMA Resources Operator z4 Y XA h—JL L TW 3,

FIR

1. NUMAResourcesOperator 1 X249 L))V —R&ERK L £,
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a. RORNBHELRYAML 7 7 4 )LDF% nrop.yaml & L TRELE T,

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

name: numaresourcesoperator
spec:

nodeGroups:

- machineConfigPoolSelector:

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

Q ZniE. NUMA Resources Operator %% E 9 % MachineConfigPool & —X ¢ 2 K&
BHYET, fcEzld BE7—VO0—RERTTRIEIVE/INDE/ — KDY
N %35E T 5. worker-cnf &\ ZHID MachineConfigPool = /Ef L7z& L £,
b. MTFdDa~ > K&E{TL T. NUMAResourcesOperator CR Z{Em L £ 7

I $ oc create -f nrop.yaml

pa )

NUMAResourcesOperator =X d 2 &, RGTEYIVERET—IL &,
FEYT2/—FOBEBNN)HT—INFT,

R

1L UFoa< > K%&ETL T, NUMA Resources Operator NIEBICT 704 I/ & %R L
9,

I $ oc get numaresourcesoperators.nodetopology.openshift.io

6
NAME AGE
numaresourcesoperator 27s

2. ok, ROAT Y RERTLT, BERVY—ZDEEICTIOM SNl & 2HERLE
_a—o

I $ oc get all -n openshift-numaresources

Hh 6
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.NUMA SISO EH VS ) —Pod A Y a—>—0F0O4
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NUMA Resources Operator 4 Y X h—JL L7z 6, RDFIEEZETLTNUMARBOEAV S —
Pod 27 ¥ a—5—%7704 LZET,
¥

1. NUMASHIGED B RS L Pod R4 1—5—%F5 704 ¢ %5 NUMAResourcesScheduler 1 X
ALY —RBEERLET,

a. RDT/NRHEL YAML % nro-scheduler.yaml 7 7 1 LIZREL XY,

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

b. k(DA< REZEITL T. NUMAResourcesScheduler CR %/ L £,
I $ oc create -f nro-scheduler.yaml

2. Bg, ROOAT VY REERITLT, RELQYY—RADTTAAA Y MR LI & 5L
i’a—o

I $ oc get all -n openshift-numaresources

6l
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. B—D NUMA / — RKRY > —DF%E
NUMA Resources Operator Tld, 77 RX% —EICE—DNUMA / —RRY S —%BET2RELNHY

F9, COREETOICE. N74—< 2270774V %ER L TERT %h. KubeletConfig % 5%
EFTTBEWD 2DDAEELRHYZT,
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R

BE—DONUMA /—RRYY—DREAEELTE, NT74x—<2 2707 71 )L %ER
TEHEHEDIHRINET, N7+ —< 2707 74 ILDERICIE. Performance
Profile Creator (PPC) W —ILAERATE XY, VI RY—LIINT7+—< 2707 7
1V %VERRT % &. KubeletConfig » tuned 7O 7 7 A LR EDMMDF 2 —=> 53>
A=Y M EBFNIERINE T,

NI 4= VR7A774ILOERDFEMIZ. TEEER] £ 3 D TPerformance Profile
Creator D#IE| 2SR LTIV,

RS

e Performance Profile Creator D=

63.4./74#—<>227O07 74 ILDAH

Z D YAML D&, Performance Profile Creator (PPC) Y —JL &R L THERININ T+ —<T VR
a7 74 ERLTWET,

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

Q Z N, NUMA Resources Operator Z 5% E 9 % MachineConfigPool & —X 3 2 MENH Y F
T, EZE BE7—/IVO0—REEFTTE/—RFOtEY M%EEET 5. worker-cnf & LD &7l
@ MachineConfigPool #{ER L7=& L X7,

9 topologyPolicy (& single-numa-node ICEXET 2 BN HY F9, PPCY—IEETT B EEIC

topology-manager-policy 31#{% single-numa-node (X E L T, BERICERET S LOICLE

o

6.3.5. KubeletConfig CRD D ERX
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B—DONUMA /—RRYY—DREAEELTE. NT74—<VRT7OT7 712 BRY 2 HENH
BINET, I 1D20FERF. ROFIAICRT & OIS, KubeletConfig X4 LYY —2Z (CR) &1{F

FIR

KL TCEETSIETY,

L X 7AO7740DPod7 RIH VAR S—%ERTET % KubeletConfig h R4 L) Y —
A (CR) 2fE L F 7,

a. LLF®D YAML % nro-kubeletconfig.yaml 7 7 1 JLICIREEL £ 7

000 O

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"
systemReserved:
memory: "512Mi"
topologyManagerPolicy: "single-numa-node" 6

Z D)%, NUMAResourcesOperator CR ® machineConfigPoolSelector & —
BIdLOICHAELET,

cpuManagerPolicy D54, static (F/NXFED s #FHTZ2HELHY £,
/—REDCPUICEDWTHELZEY,
memoryManagerPolicy D354, Static 3 AXFD S%=FHATI2MNELNHY T,

)

topologyManagerPolicy (& single-numa-node ICFXET 2 MELNHY £T,

b. LT~ > K%&FE1TL T KubeletConfig CR Z{Em L £ 9

I $ oc create -f nro-kubeletconfig.yaml
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R

N7 4=V RAT0O7 714 ILF L KubeletConfig #EAT 5 &, /—NK
OBRENAEHNICKN) A—INET, BEID N H-INQRWEEI,
J = RITI—FII 9 % KubeletConfig DS NILA#EEAL T, BED ~
STWYa1—FT4 VT aERTEET,

6.3.6.NUMAXIGR T Y 1 —Z5—%FALEL7—20—RKDODR 52—V T

topo-aware-scheduler = 1 > X b —JL L. NUMAResourcesOperator & & '
NUMAResourcesScheduler CR##A L., 75 R9—D—HT 2/ 7 +r—< 2707 71 F7ld
kubeletconfig 5L £ D ICAR>7DT, 7—7 00— RNEWNEBTIHEZ/NMNEDY Y —RX%EBETZT
TOA4 AV NCREFALT. NUMARIERT Y1 —5—TC7—J0—RKR&ERTTa1—-ILTEET,

ROFFTOAAXAY MITIE, Y77 —20—RICNUMASRORTZY 2a—) v o5 EHALET,

AR
e OpenShift CLI (oc) 4 Y 2 h—JLI N T W3,

e cluster-admin ¥R =HFEo>1—H—-—& L TAJV1 L TW5,

FIR

L ROOATYRAEEFTLT, 95R9—ICT 704 INTWVWBENUMANIBRAT Y 1 —5—D&HI
ERELET,

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

H A B

I "topo-aware-scheduler”

2. topo-aware-scheduler & W\ D ZREID R Y 2 —5—%#H Y % Deployment CR % {EmK L &
T, RICHIZRLET,

a. BA'F® YAML % nro-deployment.yaml 7 7 1 JLICIREL 9,

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
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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 (&, 7524 —IC7 704 INTWS NUMARIEDR T Y 2 —5—
D4 (topo-aware-scheduler 72 &) & —HT 2 MELNHY X T,

b. ROAY> K%ZE1TL T. Deployment CR % {ER L £ 7,

I $ oc create -f nro-deployment.yaml

L F7Aa4 XAV RDPEBICTbh/ZE5MELET,

I $ oc get pods -n openshift-numaresources

DBl
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. ROAX Y K&EZFE{TL T, topo-aware-scheduler #*7 7041 I/ Pod 2R ¥ a—)L LT
Wb EaERLET,

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

H A B
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82

Events:
Type Reason Age From Message

Normal Scheduled 4m45s topo-aware-scheduler Successfully assigned openshift-
numaresources/numa-deployment-1-6¢4f5bdb84-wgn6g to worker-1

P2
AT a—Y Y JIERTRER) YV —RLYUEZLDYY—REEXRT ZT 0O
4 X K. MinimumReplicasUnavailable T —TXkBLE¥, HERY
Y—ZHFATEICRSE, 77O A MIRILET, Podld, BERY
Y —ZAHFBATREICA S E T Pending REEDF FICARAYET,

3. /—RICEIYHTOLNEFEDY Y —RDN—EBERRINTVWE I EEBALET,

a. ROOATVREEFTLT, T7OAM A Y MPod ZETLTWSE/ —RAaEBEELE T,

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

H A B

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. MDAT Y REEFTLFT, TOEE, TT7OMAXA Y MPod ZETLTWS ./ —RKDEHR]
HIRELET,

I $ oc describe noderesourcetopologies.topology.node.k8s.io worker-1

HHH

Zones:

Costs:

Name: node-0
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
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Capacity: 134217728
Name: hugepages-2Mi
Allocatable: 262415904768
Available: 262206189568
Capacity: 270146007040
Name: memory

Type: Node

Q IREEX N7z Pod ICEIY M T O Y —IAEET. Available BEEAEHL L TL
9,

BRI N/ Pod ICL > THEHEINDYY—2R
I%. noderesourcetopologies.topology.node.k8s.io IC!) R hREFINTWBFEHTEEA
J—RY)Y—ZAHLELBIMNET,

4. Best-effort X 7-(3 Burstable ® +—E X & & (qosClass) D Pod D) VYV —XEY HT
»'. noderesourcetopologies.topology.node.k8s.io D NUMA / — R 1)V — R IIREI LT LY
Ft Ao, Pod DEEY Y —ZH/—RK) YV —RDFEICRBINAWEEIF. Pod D
gosClass ' Guaranteed T, CPU BZXRM 10 EETII A BRBETHD I & &2fHRL TS
W, JROOAT Y R%ERTT 5&. Pod D qosClass »* Guaranteed TH 3 I & AR TE X
ER

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

H A B

I Guaranteed

6.4. 473 V:NUMA )Y —REHFOR—) v TRIEDERTE

nodeGroup PIM NUMA Resources Operator IC& 2 CTHIEIS N B TF—EVIE. YY—RER—=Y VT
LT, FIAARERNUMA Y Y —RICET 2BHZEIG L £, NUMAResourcesOperator 1 X% L)
Y — X (CR) T spec.nodeGroups 11k %% ET 5 & T, INLDT—EVDR— v JigE=MHA
BETEFET, hIC&Y, R=Y UV VR EOEERFENABEICAY T, ThoDARKREREL T,
RFTa— Y VEEEREL, RETRABVWRAT V21—V ITREDNZ TN a—T 4 T %TWV
7,

BREATVavIEROESY TY,

e infoRefreshMode: kubelet ZR—1) > 73 257D MY H—FHEEZRELE T, NUMA
Resources Operator 1, #&R& L THIELEHRZ API Y —"—ICHREL X T,

e infoRefreshPeriod: R—!) v JEHFOBERAERELEX T,

e podsFingerprinting: / — K ETEITINTUVWBIRED Pod 2y hDRAS > b > & 1 LIER
BR—) Y ITEHTRAAINZINEINEZRELET,
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pa 3

podsFingerprinting @5 7 # )L hEl& EnabledExclusiveResources T9, 2
TI1—=5—DNT -7 X% mEILT 5ICIE. podsFingerprinting %
EnabledExclusiveResources % 7-|d Enabled ICEREL XT., I 5

IZ. NUMAResourcesScheduler 1 X% L)Y —X (CR) ®
cacheResyncPeriod %= O & Y KELWMEICERE L £ 9, cacheResyncPeriod £
¥RiZ, /—REDERBHDO) YV —RZERTZIET, LYEHER)Y—ZDH
FAMEZRET 2DICHKIBET,

Gl s
e OpenShift CLI (oc) B’ Y 2 h—ILI T W3,
e cluster-admin ¥R =HF>1—H¥—-—& L TAJ1 L TW5,

® NUMA Resources Operator z4 Y XA h—JL L TW 3,

FIR

o NUMAResourcesOperator CR T spec.nodeGroups Tk %% E L £ 9,

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/ fE I Periodic. Events. PeriodicAndEvents T3, Periodic = {#MH L
T. infoRefreshPeriod TEZ L /=@ T kubelet 2. R—1) > L% ¥, Events #{FEMA L
T. PodDSATHAIIARY NTEIWC kubelet Z# R—Y VT LET, MADAY Y R
EEMICT BICI1E,. PeriodicAndEvents # AL 7,

9 Periodic % 7= (% PeriodicAndEvents ') 7L w2 E— ROR—) Vv /BEREERL X
¥, VI7LwvPaE—RH Events DIFH. D71 —ILNIFEHFEINZET,

A7 fEILX. Enabled. Disabled. & & 7' EnabledExclusiveResources T
9. NUMAResourcesScheduler ® cacheResyncPeriod {4 Ti&. Enabled ¥ 7 (£
EnabledExclusiveResources ICERET D2MELH Y F 7,

o

HREE
1. NUMA Resources Operator &7 704 L7z, ROAXYY REER{TLT. /—RKJIL—THE
MERAINAIEZRIELET,

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

H A B
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"config": {

"infoRefreshMode": "Periodic”,

"infoRefreshPeriod": "10s",

"podsFingerprinting": "Enabled"
b

"name": "worker"

6.5.NUMAX AT 2=V DN TNV a—FT140T

NUMA ED Pod 72— U JICET 32— RO ABEA NS TV a—FT1 073 35ITE RD
FIEAERITLET,

FIE=S 0
® OpenShift Container Platform CLI (oc) #4 XA h—JL L £ 9,
e cluster-admin #RZFOD>I—H - LTOTA1 L TW5,
® NUMA Resources Operator 4 Y Z k=)L L. NUMAREDEAHV S ) —R 75T 1—-5—%
704 LET,
FIa
1. RDOY v R%ZE1TL T. noderesourcetopologies CRD A7 S 24 —IC7 701X TW3
JEERBLET,
I $ oc get crd | grep noderesourcetopologies
o
NAME CREATED AT
noderesourcetopologies.topology.node.k8s.io 2022-01-18T08:28:06Z
2. RDAXY RAERITLT. NUMARIGR T Y1 —5—ZHNNUMARIGET7—2 00— KTRES
NEBRIE—RT B MR LET,
$ oc get numaresourcesschedulers.nodetopology.openshift.io numaresourcesscheduler -o
json | jq ".status.schedulerName'
HhHl
I topo-aware-scheduler
3. NUMASRED R4 ¥ 2 —)LAlREARR / — KIZ noderesourcetopologies CR AN EHE I N TW3S Z

EEWRLET, UTOAT Y RZEITLET,

I $ oc get noderesourcetopologies.topology.node.k8s.io
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H A B

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

pa )

J—RDOBUE, IVVERET—IL (mep) T—H—EHRILLI>THREINTWS
T—A—/—ROBEFLLRIThIERY ZE A,

4, RODAX Y RERITLT, AT V1—I)LAERIRTD/—RKDNUMA Y —VDREAMEEEL
EJC N

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

H A B

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

type: Node

- costs:

- name: node-0
value: 21

- name: 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

- name: node-1
value: 21

name: node-0

resources: g

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

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

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

- allocatable: "262391033856"
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: ™

‘D zones L FDEZRY VHiE, B—DNUMAY—>DY Y —2%5BdRLTWET,

9 resources (&. NUMA Y —> )Y —2DBREDREA R L TWE
9, items.zones.resources.available L FICEBE INTWB Y Y-, RiEIn/i=&
Pod ICEIY HTHNEHMAANUMA Y — 2 )Y — TG L TWD 2 &R LF
£

6.5.1. L YIEHELR) Y —XTHEMORE

cacheResyncPeriod {T#% &%IZ9 % &. NUMA Resources Operator I&, /— K EDREHD!) Vv —
AEERL, EBINEBEARTRIY1—5—Fv v 2RO ZDEHRERBTZIET. L YIERR
)Y —RAAYAERETEET, IhiE. REOR TV a— YV TRENSI X T Topology Affinity
Error TS —%R/NRICHIZ Z2DICHZRILEE T, BRAEWVWEE, Xy NT—J8FIAREARYE
¥, T 74 bTlE, cacheResyncPeriod {T#kIZ MR > TVWE T,

AR
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e OpenShift CLI (oc) 1’1 Y2 h—ILI T W3,
o cluster-admin ¥R =HFE>1—H¥—& L TAJ1 L TW5,
FIE

1. IRIEZEITH D NUMAResourcesScheduler ')V — X & HIR L F 9,

a. ROAXT Y REETLT, 7774 77 NUMAResourcesScheduler #E35 L £ 9,

I $ oc get NUMAResourcesScheduler

H oAl
NAME AGE
numaresourcesscheduler 92m

b. ROAY VY RAEXR{IFTLT, EHVF ) —R5Ta1a—-5—YY—R%HIKRLET,
I $ oc delete NUMAResourcesScheduler numaresourcesscheduler

H B

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

2. JRD YAML % nro-scheduler-cacheresync.yaml 7 7 1 JLICIREL 9, ZDHITIE. BT L
~NJL% Debug ICEEL X T,

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

cacheResyncPeriod: "5s"

ATTV21—5—Fv v a10RPEREVEMDETAALEY, FEAEDRKICHT
% ZDEIR, 5N —EHTT,

3. RODOAT Y REEFTLT, BEFHIN7/7= NUMAResourcesScheduler ') YV — X & {Ef L 9,

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

H B

I numaresourcesscheduler.nodetopology.openshift.io/numaresourcesscheduler created

B F IR
L. NUMARIIGRT Y 2 —S5S—HAEBICT IOAINAI EEHRALET,
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a. ROAT Y RZETL T, CRDPERBICERINI & ZHRLET,

I $ oc get crd | grep numaresourcesschedulers

6
NAME CREATED AT
numaresourcesschedulers.nodetopology.openshift.io 2022-02-25T11:57:03Z

b. RDATY RZHEITLT. FILWARSI LR 2a—F—IMERAFRETHSZ I & 2R L
i’a—o

I $ oc get numaresourcesschedulers.nodetopology.openshift.io

H oAl
NAME AGE
numaresourcesscheduler 3h26m

2. AT a—S5—oarsrEmLiAO L RILERLTVWEZ EAERELET,

a. LFOa~v > K%&3EFTL T, openshift-numaresources namespace TETINTW3
Pod D) A MZEELET,

I $ oc get pods -n openshift-numaresources

o
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. ROATY REERFTLT, EHhVF—RT5TY1—F—PodDOJTEZRELET,
I $ oc logs secondary-scheduler-7976c4d466-gm4sc -n openshift-numaresources

H A B

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"
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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.NUMA NG AT Y 1 —5—0O 7 DESR

A7 %R LT, NUMARIER T Y 1 —5—DBE=E NS TNV a—T14 T LET, REICHL
T. NUMAResourcesScheduler ') ¥V — X ® spec.logLevel 7 1 —JLREZZEBEL T, AF5Pa—5—
OATLR)VEEFRZENTEET, HFAMEIL Normal, Debug. # & U Trace T. Trace K& if
Mt roarvenyEd,

4 s 0]

LAV ) =RV 21—5—0OT7LRIVEEETBICIE. ETHRORTY1—5—)
Y—2EHIKRL, AT LRIIVAEZTBELTCET AALES, TDYIVH A Ld, AT
Ja1—S—l@FEHELWIT—O0—RDRFTa—Y U JIFERATEZEA,

Gl s

e OpenShift CLI (oc) 4 Y &2 h—LI N T W3,

e cluster-admin ¥R =HFE>21—H¥—-—& L TAJV1 L TW3,
=]

1. IRIEZEITH D NUMAResourcesScheduler ')V — X & HIR L 9,

a. JROAT Y REZEFTLT, 74774 77 NUMAResourcesScheduler #E35 L £ 9,

I $ oc get NUMAResourcesScheduler

H oAl
NAME AGE
numaresourcesscheduler 90m

b. ROAX YV KEERIFLT, EAVH)—R5Ta2a—5—)Y—A%&=HIKRLET,
I $ oc delete NUMAResourcesScheduler numaresourcesscheduler

H A B

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

2. LI'R® YAML % 7 7 1 )L nro-scheduler-debug.yaml ICRFEL £9, ZDHFITIE, O LRIV
% Debug ICEE LT,

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

name: numaresourcesscheduler
spec:

o1
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imageSpec: "registry.redhat.io/openshift4/noderesourcetopology-scheduler-container-
rhel8:v4.16"
logLevel: Debug

3. RDAX Y RAEERTLT, BEFI N7z Debug OF >~ NUMAResourcesScheduler ') ¥V — 2

R L E T,

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

H A B

I numaresourcesscheduler.nodetopology.openshift.io/numaresourcesscheduler created

BREEFIR

92

. NUMARIGRAT Y 2 —S5—HAEBICT IOA4INAEZ &R LET,

a. DAYV RAEEFTLT, CRDAEEICFERINALZEEHRALET,

I $ oc get crd | grep numaresourcesschedulers

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

b. ROAX YV KREEIFTLT,. FILWARILRT Y 2a—F—IFHEARETH D Z & %R
i’a—o

Gy

I $ oc get numaresourcesschedulers.nodetopology.openshift.io

H oAl
NAME AGE
numaresourcesscheduler 3h26m

2. AT a—S5—oarshrEmLiAO L RILERLTWEZ EAERELET,

a. LFoa~v > K%&REFTL T, openshift-numaresources namespace TETINTW3
Pod D) A MZEELET,

I $ oc get pods -n openshift-numaresources

Al
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. ROAX YV KEERIFTLT, EAVI)—R5Ta1—5—PodDAJE=RIELET,



Fo6=mNUMARKT7T—O—RKODRYyZa—Yv gy

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

H A B

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"

653. )Y—ZAMNROAY—ITIVRR—F—DO STV a—FT4VY

X9 % resource-topology-exporter O 7 ZFFART, FHLAWERIREELTWS
noderesourcetopologies 7 7>z &= NS TN a—FT4 VI LET,

AR

pa

PSR —KHNDNUMA Y —XMRAYV—IT IV RAR—F A4V RIVRICIE, 8BTS
J—ROEZFEMITEIENHEINET, & XX, worker &\ D ZREIDT —H—

/ — RIZiE, worker & WD X9 % noderesourcetopologies 7 72 =7 b h'H B 14T
<9,

e OpenShift CLI (oc) B4 Y &2 h—LXI N T W3,

e cluster-admin ¥R =HFEo>1—H¥—-—& L TAJV1 L TW5,

FIR

1. NUMA Resources Operator IC& > TEBINSZT—EV Yy FEEBL XY, & daemonset
IC1&. NUMAResourcesOperator CR HICXf 9 % nodeGroup 2% Y £9, LLFODIT VK
ZERITLET,

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

H B

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

2. BIORAT v 70 name DEEFERA L T, WRE%SD daemonset DSRILEREBLE T,

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

I {"name":"resource-topology"}

3. RDAX Y RAEFTL T, resource-topology SNV %FHL TPod ZEXEL 9,

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

DBl
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, NSTWoa—FT14v7LTWSE/—RIIRIEYT 57 —H— Pod TE{TINTL S resource-
topology-exporter 1> 7 F—DOJZFANTT, ULTFDOITY RZ2ERTLET,

$ oc logs -n openshift-numaresources -c resource-topology-exporter numaresourcesoperator-
worker-pb75c

H A B

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.g0:237] cpus: online "0-103"
10221 13:38:18.546750 1 main.go:72]
cpus: allocatable "2-103"
hugepages-1Gi:

numa cell 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

654 RELTVWRYY—RAMNROY—IT YV RR—9—BET Y TOIBIE

PSR —BEMNELLEREINTWARWNY TR —IZ NUMA Resources Operator &4 ~ A h—JL§
&, BEICE T, Operator &7 774 7E&E LTERRINFIN, YY—AMROY—TI R
R—4—(RTE) T—E>tv b Pod DOJITIE, RTEDREARELTWRERTIINET, LUTFIC
BlaRLET,

I Info: couldn't find configuration in "/etc/resource-topology-exporter/config.yaml”
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ZoOT Ay E—Jlk, BERFRED kubeletconfig /¥ 5 X4 —ITELNISER I A > /2,
RTE configmap A RZEL TW2RZ &AZRLTWET, L&A, ROV FRY—ITIE
numaresourcesoperator-worker configmap 1 24 L) YV —X (CR) 'H Y £t A,

I $ oc get configmap

Hoh B

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

ELLKEREINLY T AY—TIE. oc get configmap I numaresourcesoperator-worker
configmap CR£:R L %9,

lE= 353
® OpenShift Container Platform CLI (oc) #4 Y X h—JL L £ 9,
e cluster-admin #RZFOD>I—H - LTOT1 Y LTW5,

® NUMA Resources Operator 4 Y A b—JL L. NUMAXRDEAV S ) —R 51 —5—%
704 LET,

FIR

1. RDAT Y R%EHA L T, kubeletconfig ® spec.machineConfigPoolSelector.matchLabels
& MachineConfigPool (mcp) 7 — 75— CR @ metadata.labels D&% LB L £ 9,

a. ROAT Y R%ZZE1TL T, kubeletconfig 7 NIV ZHERE L X T,

I $ oc get kubeletconfig -o yaml

H A B

machineConfigPoolSelector:
matchLabels:
cnf-worker-tuning: enabled

b. RDATY R%ZEZHEITLT. mep FNILZFERLFET,
I $ oc get mep worker -0 yaml

H A B

labels:
machineconfiguration.openshift.io/mco-built-in: ™
pools.operator.machineconfiguration.openshift.io/worker: "

cnf-worker-tuning: enabled < /X)L A* MachineConfigPool = 7> =/ MIFEL FH
Ao
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2. MachineConfigPool CR ZiR& L T. FRLTWEINILZEZHFET, RICHlZ2RLET,

I $ oc edit mcp worker -o yaml

H A B

labels:
machineconfiguration.openshift.io/mco-built-in: ™
pools.operator.machineconfiguration.openshift.io/worker: "
cnf-worker-tuning: enabled

3INIVDEREZBEAL, V7R —DEHRINLCRELBERTZDO2HFHEY, UTFDavY
FeRTLEY,

REE

e AL TW3 numaresourcesoperator-worker configmap CR "MERAINTWS Z & AL
7,

I $ oc get configmap

H B

NAME DATA AGE
O0e2a6bd3.openshift-kni.io 0  6d21h
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. NUMA Resources Operator 7 — % DX &

oc adm must-gather CLI A< > KAEHY % &. NUMA Resources Operator |ZBEST 1 5 7o #EgE
FTVIMRE, VUSRI —ICETRIERENETETET,

AR
e cluster-admin A—J)LEF DODI—H—E LTISARY—ILTIVEATE S,

e OpenShift CLI (oc) 4 Y 2 h—JLI N T W3,

e must-gather % & L T NUMA Resources Operator 7— % ZIN&E 7 5 ICI&. NUMA
Resources Operator ® must-gather 1 X —Y % 38E T 2 HEHLHY T,

$ oc adm must-gather --image=registry.redhat.io/numaresources-must-
gather/numaresources-must-gather-rhel9:v4.16
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PIERT—FEYT 1 ERTA—T Y ADF#EIL
BIE AT —ZE) T4 &7 +—7 YV ADFEHEL

71 AMNL—YOREE

AMNL—YArHEIETEE. TRTODYY —RXATAMNL—YVOFERZR/NRICHNZAZZENATEET,
EEEF, AN —VERBEILTBEIET BEDANL—U Y — 2RI T2 LD ICT
BZTENTEZET,

7ZALFAERER KA NL—UF Ty

KA ML —UF 72 avICDWTEM L, OpenShift Container Platform IRIEA RBE(ILTE 2 & D I
LE9.

K7ZIVHATERRA ML —IF T a Y

JOv 4 SOy S FERAZE LTAR T o o5 AWS EBS & & U VMware vSphere
° YT 71 (&, OpenShift Container Platform T

VAT LICAREINET, : )
Y 2T LITAR El KEERY 12— 4 (PV) OBIMATOE

o ARNL—UHRDICHBML, 774 R vazZviEYR—-MLET,
FLAEBBLTI7AILDEVLRIL TR
ETBWMEOHDTS)r—aviciEl
TWE9,

e ANL—UITYFRy NT—% (SAN) &%
N9,

o HAETEZHA., —EICIDDIVZ4T7 Y
KREGFNZDHA TOITY RRAV AT
DY RNTEBEVWIEKRTT,

7740 0. s400
’ o YIVIINBTFANYRFADT R RHELNFS. NetApp NFSHL, £4&U

K—hrELT. OSIKABEINET, Vendor NFS

o XY KNT—UTHYFRAIML—Y (NAS) &
HEEENET,

o [AFET. LA4FTVY—, 7748V 7Y
DARZXLZDMBOZTEMAEX, 7Ok
OB LVRE, RV — RT—=)LIC
FOoTKRELERYZET,

7oz AWS S3
PR e RESTAPITY RRA Y MEHTT VR

TEEY,

e OpenShift { A=Y LY R NY—THEAT
2EOICRETEZET,

o 7Y —avid, RSAN=%TTY

F—2avedrvTF—ICHAADREN
HYFET,
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1. NetApp NFS (& Trident 2R 258 ICBIN PV O FOEY a =V V&2 HR—KMLE T,
712 FREMRESHERD R b L — Il

LTFDERTIE. HED OpenShift Container Platform 7 S 249 —7 7Y s —> 3 VAT ICERE T REALHE
BOAM—IUEMIOVWTEEDHTVET,

R72HETRLGHRZ b L —IHdl

AhL—=I%54F PR
ROX! FI8% [EaRs [FqW

RWX2 WV Z =W [

LYY — R EFBE R EFBE 22

A=)y 7snkLy BREARHY R EFBE 2z

AN —

* b1 o 23 HeR AT BES BERA
Elasticsearch O ¥ > & Lz oo ETAE6 HK— R 6
LokiA¥> ¥ REARH REARH i

77 W2z ez B N1

'ReadOnlyMany
2 ReadWriteMany
3 Prometheus iEX MY v 7 ICHEASh3R@ELZ77 /09 —TTF,

Azhik. MEBT4 R, VMPIET 1 24, VMDK, NFSEHRDI—F/Rv -, AWSEBS. & U Azure
Disk ICIXZH LFHA.

SX kY vy DIgA. ReadWriteMany (RWX) 77 ERAE— KD 7 7M1 IVA ML —VAEHTEXSAHETH
AT35ZE@TEFIEA, 77MNVAML—TV%FEATIBE. A M) JRERICHFERAIND IS ICEESTHQ
ZKk#EEERY 2 —AEK (PVC) CRWX PV ERE—RERELAWVWTLEIY,

asIiconTik. OV AMFPOXRBRA ML —YOREEI S a Vv THEINBRA ML —YYYa1—2avE
BERLTLEXIW, NFSRAML—Y%kEERY 2—AE LTERT 3D, Gluster 22 &M NAS #7+ L T
T3¢, TIDBETEEEEMLSHY I, LA >T. NFSIE. OpenShift Container Platform
Logging @ Elasticsearch A b L —I B LU LokiStack AV A 7 ClIYR— b IhTWEBA, OTRA T
ZERNDDKENRERY 2 —LY (A TEFERTIDELFHYET,

77X T MR ML —TIE, OpenShift Container Platform @ PV/PVC CHEXhItHA. 7TV I #
TV MAML—IYDRESTAPI EHBETBMELHY T,
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5

i
Y

A=Y TXINELYZAN) =i, 22U EDPod L 7Y ARETINATWVWS
OpenShift f A=Y LY Z M) =TT,

P
LW,
# =

ZI21LBET7 TVr—avDARA ML —JDORESER

BF

TAMI&EY, NFS H#—/V—7% Red Hat Enterprise Linux (RHEL) TaA7H—EXDX b
L=UNy VIV RELTHEATSIEICETIREMREINTVWET, IhIlid,
OpenShift Container LY A MY —B &V Quay, XMy I2AKML—=TD

Prometheus, 8&UAF >V J A ML —I D Elasticsearch AEFNF T, D7/, O
TH—EXTHERINZPVEHR—NT27DICRHELNFS #{FA 72 Z & IdHEX
nNTULWEtA,

D NFS DERETIH I N O DOFEIMREINGWETBEMENH Y £, OpenShift
Container Platform 373V R—% Y MW L TERBEINAATREEDOH DT X MIET
ZEEMBERIE. BERID NFS RERV T —ICEBVEDELIEI L,

71211 LA MY —

27— Y IINTWAW/SERME (HA) OpenShift 4 X —Y LY R RNY—4529—DF7O( AV
NTlE, ROELDICRY XY,

o ZNL—UEIMIE, RWX TPV ERE—REHYR—NTEIZREIIHY FHA.

o XKL—UHMMIE Y—KT774—F4 b (Read-After-Write) D—E M %2 HIE T 2EHNHY
i’a—o

o HWRINDZAMNL—IYRMEATI IV MAMNL—YTHY., RIFTOYIRXAML—ITT,

e J7AINAML—=YIE, EHEB T —IO0—RNZFEA LKL OpenShift A X—YLIYRAKN)—0F
A —DFTOA XY MIEHEINE LA,

71212 A=)V TIhELI A MY —

A=Y TENT/HAOpenShift f A=Y LY AN =9 Z R —DOFTFTOA4 AV MTlE, RDED
ICRY XY,

o ZNL—UEIMIE, RWXFPIVERAE—REHYR—NTIZDRELKHY FT,

o XKL—UHMME, Y—KT7 74 —F4 b (Read-After-Write) D—E M %2 HIE T 2EHNH Y
i’a—o

o HEINDZAMNL—IRMEIATYZIVMNIAMNL—ITY,

® Red Hat OpenShift Data Foundation (ODF), Amazon Simple Storage Service (Amazon S3).
Google Cloud Storage (GCS). Microsoft Azure Blob Storage. # & U OpenStack Swift A4
/_j_:_ I\ -S n—C (A i -g—o

o ATV MNAML—UIES3 H/2lE Swift ICERT ZHENHY X9,

® \VSphere PRTZAZIA VA KRN=IWREDI S RUHAD TSy N7+ —LDHFE, REAHE
BEMEZ7AIVANL—YDHTT,
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o JOVIVAML—VIEERETETEEA,
71213. X MY IR
OpenShift Container Platform B R A M T B X MY v IDI SR —FTTOA4 AV b

o HWEINDZZAML—IKMEITAOYIRAMNL—ITY,

o FATYVIIJIMAMNL—VREBETTZFHEA,

BF

EFREB 70— RKDPHBZEFRAMNEDA NI ISRAY—=—FTAAL AV MNIT 74
AMNL—=VBEFRTHZIEEFHEINIHA,

71.214. 0¥ 7
OpenShift Container Platform 7R XA 20XV J DI SR I —F 704 AV b
® | oki Operator:
o HRINDZAMNL—YFV/OYV—F, SSE¥MODATIS IV NAMNL—ITY,
o JOYYVARAML—YIEERERETETEEA,
® OpenShift Elasticsearch Operator:
o HEINDZAML—IURMITOVIAMNL—IYTY,

o ATVIHRRAPL—VEHR—FINTLELA,

R

Logging /N\—<3 > 5.4.3 DBF= T, OpenShift Elasticsearch Operator I$IE#EETH
Y, %D ) —ZATHIRINZFETT., RedHat I&, T DOHEEICK L THRED Y
=254 71 VIFRICNTBEE Y R— M EREL I HRMEEEDREIEA
. ZOHBEITSERBIRINS FETYT, OpenShift Elasticsearch Operator 2 L T
T7ANMOOTRRNL—VEEEBYTERDYIC. Loki Operator ZfERATE XY,

71215. 7V r—> 3y

LUTFOBTHAINTWE LI, 7Y T5—>a3avDa—RT5—R@ET7 ) r—>a v EIil&RY
i’a—o

o EMAPY SOEY IV I AEYR—MNTBZRAMNL—IUEMIIZ. YOV NEBOLSITFYY—D
K<, /—RICEERIIONTHELY, EERISRY—&EHR—MLET,

o PN —LavEREEITITIVI—2avDRANL—VEHD, FRAAEDL D ICIEHI N
TWBRAMNL—VEHICHET ZINEEBREL, 7TV 5r—>avDORy—) VIEPANL—
VAV —EeRETBARICHEIRELBVWELDICLTELKMELHY T,

7IA22.8EDT7 TV r—2avbBLURA ML —JOoRESEIR
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BF

FIERAT—FEY T4 ENTA—T YV ADOFKHEE

eted 72D Write EF A — - O— RTRADRBREAFEHATAZEIIERELEZEA,
RAIDERETeted #ETLTWVWBIHE, 7—IJO0—RTNRI7 A=<V ADBBEIERET
DYRIODHDZAEELHY T,

® Red Hat OpenStack Platform (RHOSP) Cinder: RHOSP Cinder (¥ ROX 7V X E—RKRD1—

AT —ZATHEYICHEET 2ER DY £,

¢ F—HR—R:F—H~_R—2Z (RDBMS, NoSQLDB % &) Id. EHO 7OV VA ML —IUTHRE
ICHEBET B &N FEINE T,

o ctcd T—HNR—RICIF, KIBBERISAI—EBMITEIDICHRRBRA ML=V &+
TH—XVABRENVETT, TORANL—V L ESMREBIEAMIIT-ODERE LUNR
VFR—UYV—ILICET BIERIZ. HEINhD eted TSIV TARICEHINTWET,

713. T —9 AL —VERE

LUFdDkRIE. OpenShift Container Platform AV R—3% Y M F—89 ZEZALAI VT4 LI M) —

DMEARLTWVET,

7.3 OpenShift Container Platform 7 — 4% 2R &3 2 X1 T4 L I M) —

F4LY M) —

FRERI N R

/var/lib/etcd

/var/lib/containers

/var/log

F—IR—2A5RIFT B
BIC eted R M L—UIC
FRINET,

INIECRI-OZ V84

LDIYY NRA VKT
Y, P74 7RAVT
+—5>%4 L (Pod %
ety sLvao—AaiLAa
A=VDAMNL—=VILE
BIN3AML—UT

¥, LYRAKMY—2 b

L=l fERI N EE
Ao

FRTCOAVKR—FV b
oA I7I7A4ILTY,

20 GB Kl

T—IN—(E, &K 8
GB X THRTEZ Y,

16 GB X £ ) —DIFA.
1/—RIZD% 50GB,
DA VTR U5
28 —DRINEHDRE
ICIERLAWTES
LN,

XE—ICZ8GBAEM

TN 37T 20-25GB
ZEMLET,

10 5 30 GB,

BRIBEHICHRAITHEIR L
ij_o )(&7__“_&0)57“%‘:
BLEY,

XE —IZ 8 GB ANEM
TN 37T 20-25GB
ZEMLET,

HERIEERITHROIY T
T—DBREICL > THIR
IhZET,

a7 7749 <ICH
K9 SaEEENHY X
¥, YA X3k T 3
TARAVBICERYT S
h Oyao—5r—vav
AERALCEECEE
EDS
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TALI MY —

/var/lib/kubelet Pod D—BR) 2 —LR ZEHY, ANL=—VEMBEETD

NL—2TY, NI Pod BNkimAR ) 2 — L%
lE. V94 LICaVT FRLTW3BaId&EN
Tl o Y hENBH iKY EFd, —BRKR K
HBOTRTORBIEE L—Y%ERAYT 5%61F
hEd, REZH ¥ CICHAARY B AT REMEDY
kube >—o L v b, & HYET,
S VPKIERY 2 —LTH
R—bhIhTuniunr—
SR a—LhEENE
ER

/var/log FRTCOAVKR—FXVF 10H5 30GB, OJ 77409 <IcHi

onJ774ILTY, &Y DAL HY F
¥, Y1 X3RS 3
TARAVHICERY B
M aya—r—>av
AFEALCEETEE
ER

7.1.4. Microsoft Azure DA ML —2 /N7 #—<7 ¥ A D &1L

OpenShlft Container Platform & Kubernetes l&. 74 RV DI T 4 —I VY 2ADFE%=Z(T 570,
yhO=IWT L=V /—RDetcd T, JYSERARNL—IUNHEINET,

EBRED Azure VSRV —ET7—0— K &EFRTEISR9—DiHE, IvhO—LTL—r<d Y
DRI VAR —F A VIV RATLATARAVIE,. TAMNBEAOWRZNZAI—T Y N TH 3 5000
|IOPS/200MBps &M TE AT NIEHRY EH A, DRI —TF v MME. P30 (84& 1 TiB Premium SSD)
BERATBIETRETEET, Azure BEL U Azure Stack Hub D&, T4 RN T —<T VR
SSD 714 AV Y4 XICE#HKEFL XY, Standard_D8s_v3 {RIEE~Y > v F/ldtbtDEKED<TI V54 T
THR—PMINZZAI—Tv K& 5000I10PS DBEEAZERT BICIE. VALK EEHEPIOT A RIDBE
TY,

F—IHRAPPMYBFDOL ATV —5BELIMMI, SVWIOPSHBLVRIL—Ty NEERRTBITIE, KRR B
DF v v 1% ReadOnly ICERET 2MELNHYE T, REEVI U AE) —F/IEO—HILSSD T«

RVICFERETZ2F vy oanoDT—YDHEAMYIE, blob A MNL—DICHBZT 1 RV DLDERHIRY
SYEIEZNIEETT,

7.1.5. EAEIEIR

® FElasticsearch A A N 7 DEEE

7.2.)b—F7 14 VT DEEL

OpenShift Container Platform HAProxy JL—% —l&, N7 4 =<V A= &xELT 2O T—Y >
FRBBRETEET,

7.21. X—XZ 1 ¥ Ingress Controller JL—% —) D/IXT7 #—< >V R
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OpenShift Container Platform Ingress A~ hA—5— (Jb—% —) &, b—bhEA VT L AEFERHLT
BREINLT TN 5—2aveEY—ERDAVILRANZ T4 v IDA VT LARA Y NTT,

TRICEBIND HTTP BERICDWT, BE—O HAProxy JL—4% — %50l § 235481, N7 +—< VR
ZLDERICLYERAINE T, FIULTHEENE T,

® HTTP keep-alive/close E— K

o JL—hH147

o TLStEYYavERODIZATY MR-

o ¥—4vy MNlL— kT &DRBFERE

o 4=y NL— M

e Ny YTV RY—NR—DR—=IH (X

o BEBERDBAVISANZVFv—(RY NT—V/SDNV ) a1— 3>, CPURLE)
BEDODRETDN T =TV RIEERY T, RedHat TR IEH A XD 4vCPU/16GB RAM D /X7
VYOI IRAVRAIVATTAMNLTWET, kBEMNR—JEZRHETEINYIIY RTRIGT 2
g;g:hémﬁtéi—®FMMmy»—&—u;1@%tuuuT®#®h5yﬁavay%MEﬁ

HTTP keep-alive E— KD+ X DiF4E:

St LoadBalancerService HostNetwork
RL 21515 29622
edge 16743 22913
passthrough 36786 53295
re-encrypt 21583 25198

HTTP close (keep-alive 72 L) D+ 1) + Diz4E:

KBSt LoadBalancerService HostNetwork
RL 5719 8273

edge 2729 4069
passthrough 4121 5344
re-encrypt 2320 2941

T 7 # )L b D Ingress Controller 22 I&. spec.tuningOptions.threadCount 7 1 —JL K% 4 |CERE L
T. FE3INZF L7/, LoadBalancer Service & Host Network & WD 2 DDELZ TV KRA >~ MAF
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BIEATFRANINFE L, TLStEyYy Y a vERIEESIEIL—MIDWTHERINTWE T, HTTP
keep-alive Tl&., 1&B® HAProxy JL—4% —T. 8kB &EWI /NI RR—TH A X T 1Gbit D NIC % E2F]
IFBZIENTEET,

RO TALY F—DMEHEINIAT A TRITT 2BEEF. LRONTYYII5V KI5
ADINT A=V ZADK2EDNRT =XV RAIRBIEEFRTELY, ZOF ==~y FiE,
TVv O30 RICHBRBIELA VY —ICEYREL, TIARX—F I 5T RR=ZDRBIEICEE <
DIFE. ZELET. UTORE V=9 —0OERTHERTZT7 TV =2 aYBITOWTOHA KT
EE

FrIVr—avi FPIVy—avv4r

5-10 BT 74/ Web H—N—F @ Fvv>arOx>y—

100-1000 BV T UV EERST BT S ) r—vay

BE. HAProxy &, ERLTW2T2/0Y—IKIEL T, &K 1000@D7 ) r—>avnll—h%
HR— BN TE XY, Ingress Controller D/XT7 #—< VR, ERBPENIVFT UV EHMNIAYTVYOD
BWEED, TOBRICHZT TV I—2avOBESLUONT7 =TV RILL > THIBRI 1 2 ATREME
BHYET,

Ingress £72lFIN—9—D>v—Kibid, 77V T—>a VIR LTEUEZKDIL— MERET 2720
WKEASIN, V=T 1 VY ITBDKERT—) U JICEIBET,

Ingress DY v —REICDWTOFMIE. W— R SRV EFEHALZ Ingress AV hO—F5—DY v — |\“1|:
DEXTE H £ U namespace TRV AEFERAL 7z Ingress AV bO—5—D Y +— REDFRE %2 SR L
IV,

AL v KD Ingress Controller A Ly REIDEEE. ¥4 L7 D D Ingress Controller 2 E/V T X —
4 —. B & Ingress Controller DD F 2 —=V JHE TREI N TWBIEREZFEAL T,
Ingress Controller 7 7OA4 XV NAZEBTEET,

7.2.2.Ingress Controller O liveness, #{#. & VREITO— T DERE

5 24 —EEHIE. OpenShift Container Platform Ingress Controller JL—% —) ICL > TEEINS
IL—% —BB® kubelet DJEME., #F. BLVRI— N7y T 7O—TODIA LTI MEERETEE
o IL—4 —D liveness & U readiness 7O—T&, T74IWbDIYA LTI METHZ 1MW %FER
LEd, chid, Ry 720 FLES VM LDNT+—IVANELIETLTWBRIGZEICIEET
TET, 7O—TDIAMLTIMILY, 7TV r— a3 vEREDMTIAERIL—F —DBRED
RESTDHOREL’HYET, FUKRISRISMNLT I MEZRET 2HEEICL Y. FETHARELBRED
VRO ERBOTIENTEET,

J—4% —2> 7+ —D livenessProbe. readinessProbe. & & U startupProbe /X5 X—%4—®0
timeoutSeconds (EA EF TE X7,

NRNIA—5— B
livenessProbe livenessProbe (. Pod M1k L TOWTEHEREEINUREN E D H % kubelet I
WELET,
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https://docs.redhat.com/en/documentation/openshift_container_platform/4.16/html-single/networking/#nw-ingress-sharding-route-labels_configuring-ingress
https://docs.redhat.com/en/documentation/openshift_container_platform/4.16/html-single/networking/#nw-ingress-setting-thread-count

FIERAT—FEY T4 ENTA—T YV ADOFKHEE

NRIA—5— B

readinessProbe readinessProbe [&. Pod NEEMNE I N EHRELE T, ERFEIO—THE
B Pod #3ET D&, kubelet i Pod 2 MS T4 v VAR IFANDEFBNT
TTCVWRVEDELTY—ILEY, TDHE., TDPod DTV KRA > MIHE
BATETVWAVWETY =TI N, TORTFT—4H X kube-proxy ILEEINFE
T A= KNS UH—PREINISTRTSY N7+ —LALTIE, kube-
proxy &7 270 RO—RNRSUH—EBELT. EDOPod ZHD/—RIZKZ
T14v I ERELEEA

startupProbe startupProbe (&, kubelet )L —% —DiE M & #fHD 70— 7 D[S % FEtA
T BRI, I—4 — Pod DFHLICRR 29 E25 A F T, ZOMEALREICE
Y, ZLDI—RELIFIY KRS Y M EFDIL—9 —HIFHRICHEEET
5DEBESIEDNTEET,

BF

HALTIRNEREA TV avid, BBEEORTZAEDICERATEZZGERF21—=VY
FETY, 272L. TNOSORBIIEERMNICEKTINELHY, TO—THYA LT
DMNTBERERAELBEBICOVWTIE, Y R—MNTr—XXZE 7 Jiraissue AL MELIH Y
i-a—c

ROFIE, T7AINMDIL—F9 —BRICEENYyFEERALT. FE7O0-—TJE#&EFE I TO—-TIC5HD
HALT I MNEERETDHEERLTWET,

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

REE

$ 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. HAProxy ') O— RREFRDERE

IW—NFLIFIV—MIEEMIF ORI RRA > NEEHT % &, OpenShift Container Platform
J—4% —IL HAProxy DEREXFH L9, JRIC. HAProxy IZBFHINAHZEZY)O—KLT., Thbd
DEEEZBNCLET., HAProxy NV A— RT3 &, BHINAREZFRAL GHLVWEREZWIET S
FLWIOEZAERINET,

HAProxy I, ZhHDEBHNIRTEHLONZF T, BEOERAUET ZH0ICHVW O 5E1T
LEEITET, VWO ERDEHFHAELHECE., IN5DOTAOERIFY Y —R452EREL THET 28
MErHY £,

77 # )V kD& HAProxy ) 00— RREF&EIL 57T, spec.tuningOptions.reloadinterval 7 1+ —JL K
%Z{HEF L Tlingress Controller #3%EL. LYRVWHR/NMN) O— RERERETETET,
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https://issues.redhat.com/secure/CreateIssueDetails!init.jspa?pid=12332330&summary=Summary&issuetype=1&priority=10200&versions=12385624
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DIk

==
[=]

B&/NHAProxy Y O— RFERRBICKE RMEARET D&, L—bEZFDI Y RRA Y

FNOEFHEZERTDRICLAT VO —DRETDAERMIHYITT., VRIZER
TBICE, BFOHBLAT VYL YEREQMMEZRELLBVELIICLTLLES

LY,
¥
o XDV KAZEFTL T, Ingress Controller D7 7 # JU b &/)N HAProxy ') O— RRER@% 15 #
IKEBELET,

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

7.3. %y N7 —Y OREIt

OpenShift SDN & OpenvSwitch, VXLAN (Virtual extensible LAN) k >~ & JL, OpenFlow JL—JL,
iptables #FALEXT, DRy hT7—2&, PvVERIL—L, TILFFa1—, ethtool FREAFEM
L CERBTEET,

OVN-Kubernetes I, b>xJL7O ML E LT VXLAN Tld%: < Generic Network Virtualization
Encapsulation (Geneve) 2R L XY, COXRY hT7—2F&, XY NT—DA4 V5 —T x4V K
O—>—(NICO)# 70— RA2FERLTRAERTEET,

VXLAN (&, 4096 5 1600 BRAEICR Y N —28MIEZ. MEBXRY N7 —02ATHEE 2 0FEHEN
BIMINZ4E, VLAN TOFIENMBHINF T, ThicdkY, BEREZVRATFTALAETEFTINTWVWSE
BTH, Y—ERADERICH D Pod TRTH»HEEIGEETEDLDICRY FT,

VXLAN (&, User Datagram Protocol (UDP) /X4y MRV RIMEINAE NS T4 v 0B TRTHT &
MeELFEIH, CPUBAERNEFLTLEVWET, INH5OAEE L CRE/NT Y MME. BEIFRIC
T—ANBHELBWVWELDICT BEHICEEDF v I LI —ILOFRICARYET, ThODOAERSB &£
UHREART Y MIEELE, BEIRICT—IDNRIBLAVWE D ICBEDF v 7Y LIL—ILOWRRICA
YEF, CPUDNRT =TV RICE> T, TOBMDUEA —/R—~y RIZE>TRIL—T v bH
Y. ERDIFEF—N—LA Ry NT—DEHBRLTLATVY—DELLRYET,

959 R REEBIYY RTPAZIDCPU/NRT +—< YV ATIE, 1Gbps ZIEZNMBAZRY KT —
PJAN—Ty NEMEBTEFET, 10 £/4IE 40 Gbps BREDBWHIEHIED ) v 7 2 FR T 3155 (1CI,
NI A= VAMERT 2HBERHY T, Ihid. VXLANR—XDBRETIEBIAMOBET, VT
7 —*° OpenShift Container Platform BB DBETIEH Y FtH A, VXLAN b RILITEKET 231y K
T7—20%, VXLAN ZRICLYREKRDN T A —< 2V AIZRYFET,

1Gbps AEICT 11, UTFZRITL TSI,

® Border Gateway Protocol (BGP) 72 &, BR 2N —T 1 Y /EMiARET IRy NT7—0 T35
TA V%Y %,

e VXLANA Z7O— KDYy ND—0F7HTH—%FAHLFT, VXLANA 70— R, ¥R

TLADCPUDNS, Ny NODF v IHLGEERED CPUA—/N—~y K&, Xy hT—
GTF7HTHI—LEDEFERADN—RI T T7ICBELET, chicLY, CPUYA ZIL%E Pod »7
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https://docs.redhat.com/en/documentation/openshift_container_platform/4.16/html-single/networking/#about-openshift-sdn
https://docs.redhat.com/en/documentation/openshift_container_platform/4.16/html-single/networking/#about-ovn-kubernetes

FIERAT—FEY T4 ENTA—T YV ADOFKHEE

TVr—oavTHERATESZLDICHABRL. XY NT—IAVISARNZIVFv—DFEEHIET
NCe1—HY—EFEATEZLDICRYFT,

VXLANZ 7A—RELA 7o —%Z@/iLELEA, L. CPUDBEAREILATVYY—TAKTEH
ARSI E 9,

731 %y NT7—2TO MTU ORFEIL

EE /X Maximum Transmission Unit MTU) B2 DH Y ET, 1DERY NT—0 A4 V9 —T 4RV
FO—5— (NIO)MTUT. £ 12134524 —%y hT7—%4 MTU T,

NIC MTU (& OpenShift Container Platform @4 ~ 2 h—JLBICOAREINE T, MTU IX. BFEVD
XY RT—=UDNIC THR—PMNINZRRDEUTTCRIFNIERY FEA, RAN—Tv MaZi#ELT S
HBEE. TEEARYRKIWMEZRIRLEY, LATYY—%2KEBRICHNAZAOICRELT BICIE. £
YINIWMEZBIRLE T,

OpenShift SDN Xy KD —2 7S5 54 w4 —N—L 4 MTU IZ. NICMTU &Y D74 &6 50 /84 K
INELKTBERELNDHYET, ThiE, SDNA—NN—L A DAY F—ICHHELET, LN >T. &8
DA—HPxYy MRy NT—ITlE, IN%Z 1450 ICERETHDMENHYET, Vv VRTIL—LA—H
XY MRYNT—=D T, Ih%E 8950 ICRETHIRENHYET, IhHoDfEIK. NICICEREINE
MTU ICEDWT, Cluster Network Operator IC& > THEMICKREINZME rHY FT, Lih>
T, V529 —EBEITEE. ThoDEEEHLEFHEA. Amazon Web Services (AWS) B L UNRT
AONEREIE, v VR TIL—LA =Xy bR NT—DEHYR—FNLET, COXREIE. FITEE
HEZO NI (TCP) DRIL—Ty MIRIBEE T,

pa

OpenShift SDN CNI (&, OpenShift Container Platform 4.14 LABRIEHESRIC AR Y & L 7,
OpenShift Container Platform 4.15 IEDFIRA Y A M—ILTlE, *v NT—0 TS5 T4
vEWIF T avidaRYE L, 5D Y —RTIE OpenShift SDN X v k
D=0 7S04 VIdHBRIN, YR—PMINAL<KARZFETT, RedHat l&. T DH#AEE
DHIRINDZETNITEBEEYR— N ERELFZ T ZOMBEIFIRI A RY F
9, OpenShift SDN CNI DX+ Y IZ, OVN Kubernetes CNI 2 fFHTE XY,

OVN 8 LU Geneve ICD2WTIE, MTU IZFRIETH NICMTU £ Y 100 /314 D BiFniday £+
Ao

pa

TD50/1A hDA—IN—L ANy F—[E, OpenShift SDN &y T =0 FS5 54 |
BELEFT, BOSDNY ) a—>avDGRIECDEAETESIEINENHY F
EP

732. KIRERIVSAI—DA VA N—ILICHEEINDZ TS IVT14 R

KIBERI SR —%A VA MN—ITBIHEN. V7RI —%KBER/ — RUTHRYT 258, 75
A —%A4 VR N=)LT BHEII, install-config.yaml 7 7 1 JLITEEYV S RY—3v b7 —7 cidr %
BRELET,

networking:
clusterNetwork:
- cidr: 10.128.0.0/14
hostPrefix: 23
machineNetwork:
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- cidr: 10.0.0.0/16
networkType: OVNKubernetes
serviceNetwork:
-172.30.0.0/16

VSR —DH A XN 500 B B5E. T4 MNDIZREH—% v hT—7 cidr 10.128.0.0/14 %
FRATZIEETEIRRA, 500 / —RZEBA S/ — REICT 5IC1E, 10.128.0.0112 £ 7=
10.128.0.0/10 ICERE T 2 MBI HY X T,

7.3.3. IPsec D&

J—REZXNDEES{E, ESIEIC CPUMKENMERIND DT, FHITDIPEX2) T4 —Y AT ALIC
Mbh5d, J—RKRDAL—Ty RBLVCPUBHEROMATDNT =V RIHELRHY T,

IPSec |, NICICEIZETBRICIPRAO—RLARITINS 74 v I 5ESELT, NICA 70— RIC
FHINTLEDREEDOH D 71 —ILREZRELET, DF Y. IPSec hEMAIZEICIE. NICT Y

I L—YavBEEFERTIAWEESHY,. RI—Ty MDOFED. CPUFERAED ERICDRAY
Y9,

7.3.4. B&EEHR
o BEARXY NT—UREDIETE
® OVN-Kubernetes 2y N7 —0 TS 04 VDERE/NT A —H—
® OpenShiftSDN Ry KT =0 TS 74 VDERE/NTA—H —
o T—A—LAFTVY—TAT77AINEFERALELA TV —DRVRETDI SR —DERE

oML

7.4. %> N NAMESPACE O A 7EJLbICL 5 CPU FREDREIL

< > N namespace DA FEILL%EFEE L T kubelet 8L U CRI-O 7O RICT T4 R— |
namespace %12t 9 % Z & T. OpenShift Container Platform ¥ 5 24 —T® CPU AKX %= K#ELT
TFE9d, ThICLY., BEEIEWIAL, systemd MERT 25X —CPU Y —XADHIBI N ZE
ER

BF

<> N namespace DA T EIVLIK, TU/ /O —TLEa—#EDHTT, TV ./0
V-7l Ea—#EElE. RedHat @Y R— MDY —EZXLRILT I =X b (SLA)
DORRATHY ., HENICEETIRAWEENHY £7T, RedHat &, EREFIRIETT
NOoAEFERAITZIIEAHBELTVWERA, 77/00—FLEa1—#EEIE. SFOER
HEEWERCIREL T, AREBETHEEDT AN 2T\ I 4 — RNy 2 &RHEL TV
RS ZEEBMELTVWETY,

RedHat D54 /Oy —7 L Eax—#eEDyR— NEEICRET 283FMIE. 77/ 00—
T E1—#EDYR— MNEFE #S8RB LTI,

7.41. <77 >~ b namespace D71 Ttz ib
<Y b namespace I&. 27%4% namespace D O ANEVD 7 7 A IV ERRITEILVWLIIC, 9

VENRAV N EDBTZLDIERINT T, H 7 z/IkiE, Kubernetes ¥ >~ b namespace %, 7K
ANARL—=FTA VI RTLILE D TEICAF ¥ Y INRWBIOHAICBEIT 2 Ot TY,
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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/

FIERAT—FEY T4 ENTA—T YV ADOFKHEE

RANFIRL =T 4 VTV AT Ll systemd ZFEAL T, $RTDY TV b namespace (FFHED Linux
<YV h&, Kubernetes WRFICHERT 2ZHOYT I Y FOWEA) #HEICAF v+~ LET, kubelet &
CRI-O DIEDEREFEELE, TRTDAVTF—F V81 L& kubelet ¥D Y MRA ¥ MIREN
@ namespace AL E T, XL, INS5DAVFF—RBEAEDII Y MRSV NETSAR—|
namespace ICH 7EILET B &, systemd DA —/N—~w RABEREI N, #EEIGEWEIHY FH A,
CRI-O & kubelet DmAICERID < 7 > b namespace ZFEH T % &, systemd £/ EMBDHRR M OS
OHEFEAIS VT F—EEOYIY N A TEILETEET,

CPU O AtgixiEb % BTERIIERNR T 5 2 OBEEEIL. X T D OpenShift Container Platform HIE&
AHAETEZLIILRY FE L, A7 IEIE. Kubernetes EEDY VY hRA >~ N ERFHED R
A—H—ICLZREDSLRERIGAICREEFETZIET, X2V TF1—2ALIETZIEETEET,

ROEIE. W7 EIVEDRIEOD Kubernetes 1 YA M—ILERLTWET, E550YF AL, WA
B, RAMHDMSAVFF—, BLUVRLOYT Y Ml EAF DOV T FH—DHlERLTWET,

systemd
Default
/run/systemd / namespace
/run/systemd
/run/host
Host OS processes /run/kubelet
Jrun/cri
/run/host o . /run/a
Kubelet
/run/kubelet
Container-runtime Ao
/run/cri | T
Container 1 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

Z I TlE, systemd. RRAMNARL—F 4 VI RFLTOER, kubelet, LAV FFH—52%
LDBE—DT UV N namespace B L TWB I &b MY ET,

4

e systemd, RAMARL—F 4 VIV RFALATOER, kubelet, BLVPAVTF—F V91 A
FEhETh, IRTOIVYRRA Y MITIEALTARLELTEET,

e OVTF—1lF WNAMDYVY MRETHREIN, systemd BLUVRZAMT DTV Kk, kubelet
BELUPCRF-OTIVYMITIVERATEEY, unfaREDI VT F—1THIBEIN ATV K
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l&, systemd. "Rk OS 7Ot R, kubelet, AVFF—5V9%1 AL, BLVERA SOV
TTF—ADOFLENAADT VY MRENMREINTWSMOOA VYT F—(AVTF—20D&
D) ICKRTIINFET,

RAMNDILAVTF—ADIY VY METHREINALIYTF— 2, systemd BELUHRR b
IOV, kubelet BLUCRI-ORDV Y MIT7IVEZATEXY, runb EDIVFTF—2T
RELETIY ML, BOOIVTFRAMDSIFRAEEA

IOV NMEERLTHREINAZI VT F—3ITE. ATV MRS Y MDBARRINFEE
Ao Irun/c 2 EDA VT F—3THREBEINEYY Y ML, BV TEA NS IERZZE
/\JO

ROEIE, B TEIMEEDY R T LREERLTVWET,

110

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
Container 1 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 XA V®systemd 7Ot RIE, Kubernetes EEDY VY MRA Y NODRERRF v VICER

LiR< Y F LT, systemdEBBEDRRA YTV MRS Y hDOAZERLET,

¢ RAMNARL—FTAVIIRATLTOERIE, systemd BLUVRRAMTDTY MRA Y MIDH

TOEBATEZXY,



FIERAT—FEY T4 ENTA—T YV ADOFKHEE

® CRI-O & kubelet O AICEBID Y T > b namespace #FAT 25 &,. TRXRTOIAVTFH—EHE
DI TV M systemd /I MMDKRRA b OS DHENSZLICHBINE T,

o OAVFFT—1DMEREEINTVEEAN, /unfaBREDIAVTF—MERTZT TV MDY
systemd F7/2IEHERA M OS 7O AN SEBMINALL LAY ET, kubelet, CRI-O. BLUERR
ALV T F—FRENARDY Y Y MRENBREINTWBMMOIVYTF—(AVTF—2
BEYMLIEFEIEHmIRTIINETS,

o OVFF—2&¢AVTH—30EFREREREINTVWEEA,

7.4.2. %7~ k namespace D H FEILEDERE

PSR —DEYDRWNWY Y —F ==~y RTRITINZLIIT. YUV M namespace DH T+
WMEEZRETEET,

pa 3

<Y kN namespace DA T EIVEIZT I/ OV —FLEa—#EgETHY., TIFILLT
FEICR>TVWET, ThAEFERT I, MEEAFEHTEMICTIRELIHY F
-a—c

GRS Jia
e OpenShift CLI (oc) 4 Y 2 h—JLI N T W3,

e cluster-admin ¥R =HFEo>21—H¥—-—& L TAJV1 L TW5,

FIR

1. JRD YAML %M L CT. mount_namespace_config.yaml & WS ZREID T 7 1 L E/ERHR L £
ER

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:

m
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ignition:
version: 3.2.0
systemd:
units:
- enabled: true
name: kubens.service

2. RDAXR Y RAEZETLT, YU~ M namespace MachineConfig CR #&EMH L £ 9,

I $ oc apply -f mount_namespace_config.yaml

H A B

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

3. MachineConfig CR 'V 2 X4 —ICHEAINZ X T, A0 DML BHZBELHY T, RD
Iv Y R%&3EFTL T, MachineConfig CRDRAT—4% R %=F v I TEEY,
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

4. ROIAT ¥ K&EREFT L%, MachineConfig CRAITARTOIAY bO—ILTL—VET—H—
J—RICEBICEAINSEXTRHLEET,

I $ oc wait --for=condition=Updated mcp --all --timeout=30m

H A B

machineconfigpool.machineconfiguration.openshift.io/master condition met
machineconfigpool.machineconfiguration.openshift.io/worker condition met

R
VSR —IRAMDATRIMEZBRS ZICIF. ROITY FERTLIEY,

L VSR —RAMADTNRY T )V ERHEET,
I $ oc debug node/<node_name>

2. chroottzvy > avamEIZEd,

I sh-4.44# chroot /host

12
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3. systemd ¥~ N namespace ZHERL £ T,

I sh-4.4# readlink /proc/1/ns/mnt

6l
I mnt:[4026531953]

4, kubelet ¥~ b namespace #F v 7 LZ Y,

I sh-4.44# readlink /proc/$(pgrep kubelet)/ns/mnt

Bl
I mnt:[4026531840]

5. CRI-O ¥~ k namespace #FEERL £ 7,

I sh-4.4# readlink /proc/$(pgrep crio)/ns/mnt

B
I mnt:[4026531840]

IhoDavy RiE, systemd. kubelet, 8LV VT F—Z V94 LICEEMITFONAETI Y
namespace iR L £9, OpenShift Container Platform Tl&, A7+ —5 >4 4 LIE CRI-O T9,

LEDOBID L S IT, systemd B kubelet 8 LU CRI-O EIFEAR BTV Y N namespace ILH BIFE. 7
TEIENEMICAY ET, 3D2DTAOEATRTARLY TV b namespace ILH BHE. AT
fEixB/RTIEHY HA,

7.4.3. 71 7L X /= namespace DIRE

Red Hat Enterprise Linux CoreOS (RHCOS) THIFH A &4 kubensenter 2 7 ) 7N &FERAL T, 7
Ny TELIZEBEOEHMNTY ZRY—HRANEIRL—FT 4 VTV AT LD Kubernetes BEDT Y~ b
KAV MNERETEET,

VIR —RARADSSHY Tty aviE, 7740 D namespace ICHY £, SSH > TIL
70> 7 N TKubernetes DY VY hRA > NERET ZICIE. JL— & LT kubensenter 2 7 1)
ThRERITTE2HELNHY ET, kubensenter 7 1) T hE, VY NATEIMEDREEEHLTH
Y, AT ZILELREMICE > TOWARWGETERRICETTEET,

pa

ocdebug ) E—h> bty avid, 77 4J MT Kubernetes namespace N TR
INFEY, ocdebug ZHAT 2HE. YUV MRSV NERETSHIC
kubensenter 22179 2 REIIHY Tt A,

-

H T EIVEREEDRBRICE > TWAR WSS, kubensenter findmnt I~ K& findmnta<v > R
&, ocdebug Zv > a3V TERITINTVENSSHY A TAOY TR TEITINTULENMIERKRRL,
BLCHEAEZRLET,
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=55

FIR

OpenShift CLI (oe) 74 Y 2 h—ILIhTW3,
cluster-admin R4 F>1—H—-&s L TcOJ4 > L TW3,

PSR —RARMNADSSHT7VEREHZELF LT,

DSRAY—RAMADY) E—FMSSHY ZILERATE T, UTICHIZRLET,
I $ ssh core@<node_name>

root I—H—& LT, BEEI N/ kubesenter 27 ) 7 &FHLTCAY Y REERITLET,
Kubernetes namespace ITE—NIAT Y RERITTBICIE, AT Y REFEEDEI# %
kubenenter 2 7 !) 7 MR L E T, 7= & ZIE. Kubernetes namespace AT findmnt 3< >
KAERITTBICIE, ROOATY RERTLET,

I [core@control-plane-1 ~]$ sudo kubensenter findmnt

H A B

kubensenter: Autodetect: kubens.service namespace found at /run/kubens/mnt

TARGET SOURCE FSTYPE OPTIONS

/

/dev/sda4[/ostree/deploy/rhcos/deploy/32074f0e8e5ec453e56f5a8a7bc9347eaad172349ceab9

c22b709d9d71a3f4b0.0]

| xfs

rw,relatime,seclabel,attr2,inode64,logbufs=8,logbsize=32k,prijquota
shm tmpfs

Kubernetes namespace ATH LWA V4S5V 74 7o )V AFRIBT 5ICIE. BIHAEEEET
IC kubesenter 27 1) 7 N &AR{TLE T,

I [core@control-plane-1 ~]$ sudo kubensenter

H B

I kubensenter: Autodetect: kubens.service namespace found at /run/kubens/mnt

7.4.4. 1 7L I Nz namespace TEBMY—ERX%#R1TT D

KA N OS TEITT DHBEICMKIEL. kubelet, CRI-O, FX&FAVF+F—BEKICL > TERI AT
YERAYV N ERTTEBERY—LIE, Cho5DIYT Y MRA Y NERRTZEHICAVTHF—<D
> b namespace ICAZELH Y £9, OpenShift Container Platform IZfF/E 3 % kubensenter X 7
1) 7 ME., Kubernetes ¥ Y hiR4 > NATHIOOYT Y REEITL, BFEOY—ILEBEIEIE 5L
ICERATEEY,

kubensenter 27 ') 7 hd, YUY MO TR EHEOREEZRHL THY. AT EMICAS
TWAWGETERLILEITTEEY, TDHAE. AV YT MET 74 MDD 2 b namespace T
RB#Ihiav Yy REEFTLET,

14



FIERT—SEYT 1 ERTA—T YV ADFEIL

& Z £, systemd H—E X% # L L) Kubernetes ¥ > b namespace N CEITT 2HELNH D56
&, Y—EZX7 74 I)L%#wEE L. kubensenter T ExecStart= A K51 VAEFERALET,

[Unit]

Description=Example service

[Service]

ExecStart=/usr/bin/kubensenter /path/to/original/command arg1 arg2

7.4.5. BEE®R

® namespace & I&
e nsenter #{FA L T namespace ANV T+ —%EET %

® MachineConfig
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FEEE AR AHYIKRANDEE

OpenShift Container Platform ZRF7Z A S IV S AI —ICA VA N—=IL T BIHFE. VS RAY—IHEET
BT AHZIJVKRA KD machine $ & U machineset 7 X% L)Y —X (CR) ZFEAL T, X7 X%
J—RK&E7OoEYIazviL, BETEEY,

BANRTAIINKAMNELV/ —FNIZDOWT

Red Hat Enterprise Linux CoreOS (RHCOS) RT7 XY JVIRA N &V S A9 —AD/—R&lLTFOE
TaAZVTT BRI FITRTAZIVER MN—=RT 2 T7ICHIEY % MachineSet 1249 L) Y —2
(CRYATVz I MEERLET, RT7AFIKRZANIVE2a—-rTI Uy ME, BEVOEREICE
BOAVISANZVFvy—aAVR—3V baR LET, FED Kubernetes IR)LEZh 5DV
Ea—hrv2rty MIERALTHL, A VISAMNSVFYy—aAVER—IXVMNEEHF LT, TNHOD
IV VTDHFERITINDLDICLET,

Machine CR &, metal3.io/autoscale-to-hosts 7 / 57— 3 >V A S¢FE 3 % MachineSet = X & —
W7y T 2BICEFMICERINE I, OpenShift Container Platform (& Machine CR % f#F L

T. MachineSet CR CH EEINBZ KA MINIGT BZRTAYI/—RA&TOEEYa =V LET,
B2 RV AZIKRANDAYTFTFHFVR

OpenShift Container PlatformWeb AV Y =I5 7 529 —HADRT A H VKRR N DFFEM%H#FFT 2
ZENTEZET, Compute » Bare Metal Hosts ICHEI L. Actions KOy 74U X Za—MhbH R
JHBIRLEY, TITIE, BMC DM, RAMDEEIMAC 7 KL R, EREEODAWLLREDIER
HEBTEZET, oo RAMNDRY N T— DA VI —TIARABELORSA TOHMAERT D &
HTEFT,

RPAIGWKAMNEA YT FVRAE—RIIBITTEE T, FRRAMNEAVYTFVRE—RIIBITTD L.
AT 1—5—FTRTCOEBT— /70— RERIETEZRTAYI/ —RKHroBELET, FriLLWT—
270—KRiE, AVFFYVRE—RDOBIIERATY2a—ILE¥nhFtHA,

Web VY —ILTRTPAZYIVKANDTOEY a =V JA5BRTZIENTEZT, KA MDTOE
TSaZVIBRBRICLYLTOT Y a v hETINE T,

1. RF7 X4 JUIRA N CR IC cluster.k8s.io/delete-machine: true O 7/ 57— 3 v aIFE T,
2. AET VA — kY YUEYNERT LSOV LET

Pz -

TFT—E Y NELUVBEETRADEN Pod 25D/ — NICERMIIBET D Z &<,

RANDERZA7ICTDE, Y—EXDHMPT—IDERVELZHZENHY F
_a—o

BIER R

¢ OVEIA—RMIIYVDRTAYILADEBN

821 Web AVY—ILAERALERTXAZIVIRANDYI S RY —~DIENN

Web VY —ILDISRI—IIRTAIIIEANEEBINTEET,

=S5
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https://docs.redhat.com/en/documentation/openshift_container_platform/4.16/html-single/machine_management/#adding-bare-metal-compute-user-infra

BEENRTAH KR NDOEHR

® RHCOS V5 RY—DRFXZIADA VA M=)

o cluster-admin ¥R =HFE>1—H¥—& L TAJ1 L TW5,

FIg
1. Web O~ Y —JL T, Compute - Bare Metal Hosts ICFEI L £ 7,
2. Add Host - New with Dialog %#3&3R L £ 7,
3 FERTAIINEZANDO—BEDOERIZIEELF T,
4. Boot MAC address 3¢ E L £ 7,
5. Baseboard Management Console (BMC) Address%=:&E L £ 9,
6. KA RDAR—ZK— REEIY hO—5— (BMC) D1—H—REFEREASLE T,
7. ERRIRICKR A NDEREZ A VICT BT & %EIR L, Create ZEIRL T,
8. MAARANRT XIINHKRA MDBIC—BITZEIICLT) hBERT -V Ty TLE

¥, Compute » MachineSets IC#EI L. Actions KO v 74>~ X =21 —H5 Edit Machine
count #BR LTIV RY—HADII VLT AfEBRLET,

R

ocscale AT Y REL VB AR AY I IVEa— T VEY NEFEARALT. X7
AN/ — RO EEEBITEIEETEET,

8.22.Web VY —ILOYAML AR LARTXIILKA MDY S RAY —~DENN

RPAZGIWVKRRANEEIRT S YAML 7 7ML AEFERAL T, Web AV Y —ILDISZRI—IIRT XYL
RAMNEZEBITEEY,

AR

o VS RH—THATBLEDICRHCOS AV EL1— NIV VERTAIIWAVISTARNTY
Fry—ICAVAM=ILLET,

e cluster-admin ¥R =HFE>1—H—& L TAJV1 L TW5,

o R7XHJKA KD Secret CR ZERK L 9,

1. Web O~ Y —JL T, Compute —» Bare Metal Hosts ICRBI L £ 9§,
2. Add Host - New from YAML %#3#IR L £ 9,

3. LTFTOYAMLZOE—LTBHY I, RRAMNDFMTEE s —ILREZTBELE T,

apiVersion: metal3.io/vialphat
kind: BareMetalHost
metadata:

name: <bare_metal _host _name>

17
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spec:
online: true
bmc:
address: <bmc_address>
credentialsName: <secret_credentials_name> ﬂ
disableCertificateVerification: True 9
bootMACAddress: <host_boot_mac_address>

Q credentialsName (3 B5%17: Secret CR 2SR 2 ENH Y F9, baremetal-operator
I&. credentialsName TZRIN2E%7%4 Secret 2 LIC, RV AYIKAMNABETE
FtthA, =Ly NOFEMRBLIOERAEIIOVWTIE, ¥—2L vy MIDWT #58R
LTLKEETY,
g disableCertificateVerification % true ICERET 2. V5 RAY —EN—RR— REED
v hO—5— (BMC) DE® TLS /R R NREEAEMICAY 7,
4. Create i BIR L CYAML 2REFEL. FIRARTAYIVEANEZERLE T,
5 FIRAREBRRTAIINEZANDBUII—HTELDICL T AHERT—LTy TLZE

¥, Compute » MachineSets IC#EI L. Actions KO Y 740 Y X =21 —H 5 Edit Machine
count ZZER LTIV S RY—HDT I VEAEBPLET,

R

ocscale AV Y RELVEART A IO VE2a— VY NEFEAL
T\ /\\‘7)( &)l//_ F@i&%%ii-a—%):t%ﬁﬁi-a—o

823. FIFHABERNRT A Y ILIKRA NDEADT I VOBEERY—1) VY

FEA#E/: BareMetalHost 7 7> 7 NDO#IC—F 9 5 Machine 7 7Y =7 O %= BEFAIICIERNRT
%1%, metal3.io/autoscale-to-hosts 7/ 57— 3 % MachineSet # 7> = ¥ MIEML F T,

AR

o VSR —THEATBZRHCOSARTZ A4 ) aAVEa—r T VvEALAVARMN=)LL, WHT 3
BareMetalHost # 7> =¥ N &{ER L X T,

® OpenShift Container Platform CLI (oc) %#4 XA h—JL L £ 9,

e cluster-admin ¥R =HFE>1—H¥—-—& L TAJ1 > LTW5,

FIR

1. metal3.io/autoscale-to-hosts 7 / 57— a Vv AENMLT. B8Ry — VY JRHICKRET 5O
vEa—b Iy MIT/T—Y a3 v %E[IFEY, <machinesets a3 Ea1—kIT v
Ty NOZRIICEZZ XY,

$ oc annotate machineset <machineset> -n openshift-machine-api 'metal3.io/autoscale-to-
hosts=<any_value>'

HLWRT—) v T3Ini=v o UhiRegd 2 TCEHELET,
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https://docs.redhat.com/en/documentation/openshift_container_platform/4.16/html-single/nodes/#nodes-pods-secrets-about_nodes-pods-secrets

BEENRTAH KR NDOEHR

R

BareMetalHost 7 7Y =/ h 2R LTI S RY—RICTI U AERK L. TDEINIL
FidtL V49— BareMetalHost TEE X h 5154, BareMetalHost + 72 7 k
(& Machine & 7 = ¥ M H"EEL S 11 /c MachineSet ICX L TBIE I AV Y I h &
ER

824.7OKEYaF—/—RKHBOLDORT XA HILKRR hDHIER

BEOWRTIE, 7OEY a3+ —/ —RHPBLRTAY VKRR M aE—BFHNICHIRT 25608 HY £,
& ZIE, OpenShift Container Platform B> Y —J)L%&{#FEH L T. F 73 Machine Config Pool D&
FORRELT, RT7AYIEKERANOBREENA M) H—IhFOEY 3 =Y JdIl. OpenShift
Container Platform (E#£#& X i 7z Dell Remote Access Controller (iDrac) ICAZ A4 >~ L, ¥YaJ¥a—
DHIRZFRITLET,

FFAETEE/ BareMetalHost £ 73 =7 b D E—HT 28D Machine A 7V 7 FABELARWVWELD
IC9 %11, baremetalhost.metal3.io/detached 77 / 57— 3 % MachineSet # 7~ = ¥ MIZEM
LEY,

= -1o)

ZD7F7/F7T—<avid, Provisioned. ExternallyProvisioned. F7ci&
Ready/Available $X5&® BareMetalHost # 7> = 7 M L TOAHIRIHY £9,

e

AR

o VSAH—THEATBRHCOSARTZAXIINAVELI— NI VAEAVAM—ILL., WHT 3
BareMetalHost # 7> =7 N &{ER L X T,

® OpenShift Container Platform CLI (oc) #4 XA h—JL L £ 9,

e cluster-admin ¥R =HFo>1—H—-—& L TAJV1 L TW5,

Flia
. FAEYar—/— Ko olElRT2IvEa—FT1a Iy b
IZ. baremetalhost.metal3.io/detached 7/ 5—>a v EEBMNMLTT7 /5= a v AT E
ERR

$ oc annotate machineset <machineset> -n openshift-machine-api
'baremetalhost.metal3.io/detached’

HLOWIY UNBEHTZITHEET,

R

BareMetalHost # 7> =/ N2 EFRA LTIV SR —RIIIY VEFEKR L. D
BN FlFtEL 49 —1 BareMetalHost TEE XN 535

&. BareMetalHost = 7> = 4 hi& Machine = 7Y =7 RDBER I L7z
MachineSet ICF L CEIZicE AT bPINE T,

2. 7AEYa =y DA —RAT—AT, kOO Y RAEFEHRALT, BRERENRT LEEICT/
F—TavEHEIRBRLEY,

19
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$ oc annotate machineset <machineset> -n openshift-machine-api
'baremetalhost.metal3.io/detached-'

B ETE R
o US54 —DILk

o N7 A% )L ED MachineHealthCheck
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https://docs.redhat.com/en/documentation/openshift_container_platform/4.16/html-single/installing/#ipi-install-expanding-the-cluster
https://docs.redhat.com/en/documentation/openshift_container_platform/4.16/html-single/machine_management/#machine-health-checks-bare-metal_deploying-machine-health-checks

859% BARE METAL EVENT RELAY Z#ff LR A Y NA RV bDE=SH YV Y

59%Z BARE METAL EVENT RELAY Z#{ERA LR AY LA RY
NDE=ZHY VY

BF

Bare Metal EventRelay (3577 / OY—7 L E1—#EETYT, 7/ /0 —TLE1—#
BEIZ. RedHat BB Y R— MDY —ERLRILT T =X K~ (SLA) ODRRHATHY.
HEEEMICTEL TIRARWEEDHY £F, RedHat IZ. EHRERETCINSA2FEATSZZ
EEHWELTVWERA, 77/07 7L E1—#EEd. SRFORDMEEL VSRR
LT, BAREBETHEDT AN ATV I 1 — RNy I ERBLTWEESZEEZEY
ELTWVWET,

RedHat D574 /Oy —7 L Eax—#eEnyR— NEEICRET 283MIE. 727/ 00—
T E1—#EDYR— MEFE 2S8R LTI,

QILRTAYIAXRY |

BF

Bare Metal Event Relay Operator |&IE#EE I/ Y £ L 7z, Bare Metal Event Relay
Operator ZfEA L TART7 X F IR A M ZBEH T 2H#EEIE. S 18D OpenShift Container
Platform Y ) =X TIIBIRINZFETT,

Bare Metal Event Relay Zf#F L T. OpenShift Container Platform ¥ S A% —TR{TINh 27 Y
J—2avkE, HBREERDIRTAIGIKEANTERINEARY MY TRIS54 7 LET, Redfish
H—EREFE, J—RTARY I NERTYva L, YTRISATINET TV r—yaviiaER
AytE—YF21—TARVIMNEEFLET,
RT AZ I A R K&, Distributed Management Task Force (DMTF) @4 4 > ZICED W THEI
A — 7> Redfish BEICEDWTWE J, Redfish id, RESTAPI Z{FERA L TEF 1 7AERIZETS
ARV ERHELET., 2OTOMINVE, D8 Shi, JVYNR—=YRERRY I NI ZTERDY)
V—ABLVPAVIZRARNZ I Fv—DERBICHERAINET,
Redfish O REINDZN— R TEAEDA XY M, UTFHAEEIhFT,

o EEHIRDER

e H—N—XF7—%2R

e fan A7 —% X
Bare Metal Event Relay Operator #7704 L, 7V —> 3 v aEHY—ERIIYTRI54 T LT,

R AGIIARY MDOFEA%FIA L £9, Bare Metal Event Relay Operator I& Redfish X7 X & )L A X
VN —ERDZAT7H 14O EA VA M =ILL, EELZXT,

X am
> Bare Metal EventRelay (&, RPZAIIAVISAMNSIVF¥—Il7OEY 3=V IXh

X BB—J— K5 529 —0 Redfish /5T /N ATOHMEEL T,

92.RF X ZIVA RV hDiLFEA

Bare Metal EventRelay IC& W, RT7AZIINI S RAY—TRITINZT7 ) 75— 3 > H Redfish /N —

121


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

OpenShift Container Platform 416 A7 —ZEY T4 —8LUTNRT+—<T VR

Rz 7DEBEBPESIGREICHIGTEIENTEET, &2 BEDOL X WMEDER, fan DfE
£ TaRAVEKR BRELE. ATY—BELEDPBFLNET, ThOHDN—RI T T7ARY M,
HTTP PS5V RAR— M F/IEAMQP A W ZXLEZFRALTEBEINE T, AvE—YVIH—ERD
LAToo—IE10I)MHA520I)MWTY,

Bare Metal EventRelay IC& Y, W—RI 2 T7ARYRNTNRTY) v a-HTRAIV54TH—ER%E

ATEEd, 77U —ravik, RESTAPIAFERALTARY NEYTRISA4 T TEEY, Bare
Metal Event Relay I&. Redfish OpenAPI V1.8 LAR&ICHEW T 2/N\— KUz 7&2HR—MLF T,

9.2.1. Bare Metal Event Relay 7 —% 7 O —
LUTFOEIE, R7AZIARY MOT—470—DflERLTVWET,

B49.1 Bare Metal Event Relay 7—#4 7 01—

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 gllg g

Redfish Cloud native CNCF CNCF CNCF Cloud native
event event CloudEvent CloudEvents CloudEvent event

9.2.1.1. Operator E#® Pod

Operator idh A% L)V —R%fEH L T. HardwareEvent CR % {#F L T Bare Metal Event Relay &
SUZEQIAVR—RV M EEND Pod 2BELZ T,

9.2.1.2. Bare Metal 1 RV N L —

#ENFFIC, Bare Metal Event Relay & RedfishAPI %2 T!))—L, ARV LLIVRARMN)—=%ELTART

DAYy =Y LIYRAN)—%Fo7O—-RLET, TDK. Bare Metal Event Relay & Redfish /N\— K
DITHOYTRIZATINARY NEZELBRDET,

Bare Metal EventRelay IC& Y., RT7AZINI S RAY—TRITINZT7 ) 75— 3 > H Redfish /N—
RO T7DEBBPESICRREICRBTEZIENTEET, &2 BEOLXWMEDER. fan DE

£ TARVEBR ERELE. AT —BEELEHIEFSNETT, 1RV ML HardwareEvent CR %
FARALTLAR—FINZET,

9213. 979 KRRXA T4 TARY b

ISIRRATATARYNECNE) &, ARV NTF—9DEREEHT S RESTAPIE# T,

9.2.1.4. CNCF CloudEvents
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CloudEvents l&, 41 XY M TF—4 DR % EHT %78 Cloud Native Computing Foundation
(CNCR) ILL > TRHREINAR VT —ITIRELRWVWERKTT,

9.215.HTTP SV AIR—MFIXAMQP 714 ANy FIL—4 —

HTTP SV RR— M FELIZAMQP T4 RNy FI—89 =i, NTN) v v —EHTRI S4 N—H
DXy =Y EREV—EXZTVWET,

pa )

HTTP SV RAR—KME, PTPHELUORTAIILARY NDT 74D NT Y RAR—
NT9., ARERIGZE. PTPELURT AZILA R ML AMQP TIER < HTTP SV
AR—KEFEALTLEEL, AMQ Interconnect &, 2024 % 6 B 30 HTEOL IZ7Y
9, AMQ Interconnect DIERZ A 744 VLY R— b (ELS) £ 2029 F 11 B 29 HIC
BT LEY, ML Red Hat AMQ Interconnect DY R— b 27 —4 2 #BIRLTK
723,

9216. 75 KaRyNTFOFY—YA Kh—

I RARY N TOFY—H A RA—OVFF—A4 A=V IX O-RANAPI Tk ER—ZE L TEY,
N=RDTFTARYINDNRT) w2 -BTRISATARY NI L—LT7—DV%RELET,
9.22. H—E X %9 % Redfish X v t=—

Bare Metal Event Relay (& Redfish 1 N> K & LB ¥ 2, Message 7O/N7 4 —72 L TA XV kD
AvtE—VBRERHELT T, TOF—E BEFICN—RIZTHORVY—BEEDOLIA N —
HELTRTDRedfish Xy tEz—o7O—h—%4o>O0—-RLET, 41V M Message 7O/
TA—HIEFNTVWAWSGE, 7OF Y —(FRedfish XvE—Y LY R MY —%FEHL T Message 7
/87 4 —8 £ U Resolution 7A/NRXF 4 —AEHR L., ARV RNEISTRARY NI L—LT—JIC
ETHINCARY MIEBMLET, COH—ERICELY., RedfishA RV M TAYyE—=IH 4 IHNEL
By, EELATYY—DEEINET,

9.2.3.CLI #{ffH L 7= Bare MetalEvent ) L —D 1 VA h—JL

95 R4 —EEBEIL. CLI 2B L T Bare Metal Event Relay Operator 4 Y A h—JLTZ XY,

AR

e RedFish HEAN—RR—RFEEIY bO—F— (BMC) ZHD/ —RTRT7AGIN—KD LT
WKAVAR=ILENDB ISR —,

e OpenShift CLI (oc) 4 Y 2 h—JLI N T W3,

e cluster-admin ¥R =HFEo>1—H¥—& L TAJV1 L TW5,

¥R
1. Bare Metal Event Relay @ namespace #/Em& L £,

a. BA'R® YAML % bare-metal-events-namespace.yaml 7 7 1 JLICIRTEL £ 9,
apiVersion: vi

kind: Namespace
metadata:
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name: openshift-bare-metal-events
labels:
name: openshift-bare-metal-events
openshift.io/cluster-monitoring: "true"

b. namespace CR = {FE L £7 .

I $ oc create -f bare-metal-events-namespace.yaml

2. Bare Metal Event Relay Operator @ Operator 7 )L— % {ER L £ ¢,

a. LL'F® YAML % bare-metal-events-operatorgroup.yaml 7 7 1 JLIZRFL F T,

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. OperatorGroup CR #/Em L £,

I $ oc create -f bare-metal-events-operatorgroup.yaml

3. Bare Metal EventRelay I 7R 954 7L %9,

a. BA'F® YAML % bare-metal-events-sub.yaml 7 7 1 JLICIREFEL £ 9,

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. Subscription CR = {Ef L £ 7,
I $ oc create -f bare-metal-events-sub.yami
WA
Bare Metal Event Relay Operator 5’1 Y A h—ILINTWB I EZ#MHERET BICIE, UTFOOTY Y RER

TLET,

$ oc get csv -n openshift-bare-metal-events -o custom-
columns=Name:.metadata.name,Phase:.status.phase
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9.2.4.Web OV — LA R L7 Bare MetalEvent ) L —D 14 Y X h—JL

PSR —EEBHIZ. Web OV —JLAER L T Bare Metal Event Relay Operator 4 ¥ A h—JL T
TFEY,

=55

e RedFish MHAN—RR—RFEEIY bO—F— (BMC) ZHD/ —RTRT7AXAGIN—=KD LT
WKAVAR=ILENB ISR —,

e cluster-admin #R=HFE>1—H¥—-—& L TAJV1 L TW5,

¥
1. OpenShift Container Platform Web 3> YV —JL % {&F L T Bare Metal Event Relay =1 ~ R
I\ _)l/ L/ i -g—o
a. OpenShift Container Platform Web 3>V —)LC. Operators » OperatorHub =7 ') v
LET,
b. FIFAAE%A Operator M) X hH*5 Bare Metal Event Relay%3&iR L. Install 2 1) v &
LET,
c. Install Operator*—< T, Namespace % EIRFX<IX/EK L. openshift-bare-metal-
events &R L T, Install 0 ) vV LE T,
HREE

7 a v UTFOFzy I %ETLT, Operator FIEEEILA VA PM=ILINTWVWB I EAHERATEE
ER

1. Operators - Installed Operators R—JICHIYEZ F T,

2. Status 7" InstallSucceeded MIKRE T, Bare Metal Event RelayA 7Oy =¥ MIY R MK
INTVWBIEABERLET,

p= =)
4 VA M—JUBFIC, Operator |& Failed 27 —#% A5 RRTBAREMEIHY &

T, 4 VA M—=JLH1IC InstallSucceeded X v E—Y A H L TEFEICETIN
5EEE. Failled Xy E—YAEEATEET,

Operator B8 Y A h—JLiFH E L TRAINBWEGEEIL, IS TIVYa—FT1a V7 E2ETLE
ER

e Operators — Installed Operators XR— ICFE) L. Operator Subscriptions & & U Install
Plans ¥ 7 C Status ICTS—HhH 20 EINERELET,

e Workloads —» Pods R—JICEBEL, 7OV T4 b namespace TPod DAYV WAL XY,

9.3.AMQ XY E—Y VY JTNRADA VA M=)
J—=RDIRTY v —EFTAY S5 A N—T Redfish X7 494 Ny NEREETICE, /—F

ETCO—ANERTTELIICAMQ Ay E—I VY INRAEA VR M—=LL, BETEET., Thidk
P25 R4Y—THERHT %728 AMQ Interconnect Operator #4 Y A h—JL L TITWE T,
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Pz -

HTTP SV RAR—HME, PTPHELUORTAIGILARY NDT 74 MDD NT Y RAR—

NTY, ARERIFA. PTPELURT A ILARY MNIIZ AMQP Tldi < HTTP S
AR—KMNEFEALTLEITL, AMQ Interconnect I, 2024 &6 B30 HTEOL IR Y

F 9. AMQ Interconnect DIERZ A 744 JJLHR— b (ELS) (& 2029 F 11 A 29 HIC

BTLZET, #FMIlE. RedHat AMQ Interconnect DHR— k25 —4 2 HHEBLTKL
IV,

AR
® OpenShift Container Platform CLI (oc) &#4 X h—JL L £ 9,

e cluster-admin ¥R =HFE>1—H¥—-—& L TAJV1 L TW5,

FIR

® AMQ Interconnect Operator % % B M amg-interconnect namespace IC1 Y XA b—JL L £
9, AMQ Interconnect Operator D4 Y Z b =)L [CDWTHSRBRL TLEXI W,

1. AMQ Interconnect Operator AFIFAEIEE T, MER Pod AERITINTWVWE I & 2R LE T,

I $ oc get pods -n amg-interconnect

6
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. WE7: bare-metal-event-relay X7 X ¥ )4 XY h FO7F 2 —4— Pod »' openshift-bare-
metal-events namespace TETINTWB I & 2R LT,

I $ oc get pods -n openshift-bare-metal-events

el
NAME READY STATUS RESTARTS AGE
hw-event-proxy-operator-controller-manager-74d5649b7c-dzgtl  2/2  Running 0
25s

9.4. 7 A8 —/)—RDREDFISHBMC RF7 XA Z VARV MDY TR
17

/ — K ® BMCEventSubscription 7124 L&) ) — X (CR) D{Epk. 4 X~ kD HardwareEvent CR
DYERK. BMC D Secret CR DIEK %2175 T & T, V5 RY—HND ./ — RTEMRI NS Redfish BMC
RYNIYTRISA4TTEET,

QAL RTFAGINANRY NOY TRV Z47
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859% BARE METAL EVENT RELAY Z#ff LR A Y NA RV bDE=SH YV Y

N—ZR—RFEEIY MO—F— (BMC) ZBE L T. X7 XZ )14 XY k7% OpenShift Container
Platform 7 S A9 —TERITINTWEIH TRISA TINET Y= a VICEETEET,
Redfish X7 X & )LA4 R MDOHITIE. T/ ZBEDEINCT /N1 ZDHIBRINEENF T, RESTAPI
EFEALT. 77U T—2a Vv aERTAIIARY MY TRIZ4TLET,

8%

BMCEventSubscription 124 4') ¥ —X (CR) I&. Redfish &% R—kL, RV 4 —4
V& —7 x4 AD redfish £ 7= (3 idrac-redfish I[CEREINTWBYIEN—RKD T T7IZD
HERTETET,

Pz

BMCEventSubscription CR % £ L TERIEZ S L/z Redfish 1 RV MIH TRV 3
147 L&Y, RedfishiZE(E, BHEDT 53— MBIV LEWEEERT 24T av%aiR
HLEEA, BIZIE, T2 0—2v—DERENMERKA0OEEBATEZIITS— M
NY M EeRIFEBICIE, RV —DHERIIR>TAINY MeFETRET 2LENHY
i’a—o

BMCEventSubscription CR Z LT/ — RORXTAZGIARY NaY TRI 54T F5I11F. LT
DFIFZ=TVET,

B =30
e OpenShift CLI (oc) B’ Y 2 h—ILI T W3,
e cluster-admin #ERzHFo>21—H—&LTATMI Y LTW5,
e BMCOA—H#—ZBLUVNRRT—RERBLET,

o U5 R4 —|Z Redfish "B Baseboard Management Controller (BMC) ZHD~X7 X 4 )L
/—R%ZF7F704 L. BMC TRedfish 4 XY hEBMITLET,

pz -1o)
BEDN—RKI T 7 TRedfish ARV NEEMICT BT E1E. TOBFROTRE

BEHATT, BHED/N— KD 70 Redfish 41 RV NEFRICT B AEIF. BMC
DEETD RF 2 AV M EBSRBLTLEI L,

FIR

L UTFDeurl A<y REETLT, /—RKRD/N— KD 7T Redfish EventService B3I
BRoTWBZEEBRLET,

$ curl https://<bmc_ip_address>/redfish/v1/EventService --insecure -H 'Content-Type:
application/json' -u "<bmc_username>:<password>"

2Tk, LFD LD IRy £,

bmc_ip_address
Redfish 1 XY N EHRINEBMCDIP 7 KLRATY,

H A B
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"@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"
}
b
"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"
}
}

2. UWTFOOxY Y RERTLT, V5 A4 —D Bare Metal Event Relay t—E XD J)L— MBS L
£7,

I $ oc get route -n openshift-bare-metal-events

Hh 6
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

3. BMCEventSubscription ') V —2 % {Ef L. Redfish 41 XY MY TRV 4T LET,

a. LLF®D YAML % bmc_sub.yaml 7 7 1 JLICRELE T,

apiVersion: metal3.io/vialphat
kind: BMCEventSubscription
metadata:

name: sub-01

namespace: openshift-machine-api
spec:
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hostName: <hostname> ﬂ
destination: <proxy_service_url> g
context: "

Q Redfish { Ry RAERINBZT—H— /) — ROLEIFHAIEUUD 28ELE T,

9 RTAZGNARY N TFOFY—H—ERERE L F T (f: https:/hw-event-proxy-
openshift-bare-metal-events.apps.compute-1.example.com/webhook),

b. BMCEventSubscription CR #/Em L £,
I $ oc create -f bmc_sub.yaml

4. T3V BMCARY MY TRV T avaHIBRT3ICIE. LTFTOOY Y REETFTLE
_a_o

I $ oc delete -f bmc_sub.yaml

5. # 72 3 ~:BMCEventSubscription CR % {Eft §'IC Redfish 1 XV N T2 Y T a v i
FHTHEHRT SICIE. BMCOLI—HY—ZBLUV/NRRT7—REEELTUTDOcurl A7 Y K%
EITLET,

$ 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

T, LTFD LD IChY £,

proxy_service_url

RTAZINARY N FOFY—H—ERTY (f: https:/hw-event-proxy-openshifi-bare-
metal-events.apps.compute-1.example.com/webhook),

bmc_ip_address
Redfish 1 Ry MHERINEZBMCDIPT7 KLATY,

H A B

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
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OData-Version: 4.0
Content-Length: 614
Date: Thu, 28 Apr 2022 08:47:57 GMT

9.4.2.curl ZfEf L7z Redfish X7 XA Z)LA RV NYTRH ) TFToarvpsxl)—

—EDN—RI T TR —|ERedfish/N\—RITTARY KNG TRI)ToavnEas§RLE
9, curl 2L T Redfish A RV N TR FoavoasT)—CTEFET,

[} =33
¢ BMCOI—H#—EZBLVNRRT—-RFZRELIT,

o U524 —|Z Redfish BB Baseboard Management Controller (BMC) ZHD~X7 X 4 )L
/—RK&F7704 L. BMC TRedfish \— ROz 74 RV NEBMILET,

FIR

L UTFOcul AT Y REETLT, BMCOIREDHY TRV Y T avamRALET,

$ curl --globoff -H "Content-Type: application/json" -k -X GET --user <bmc_username>:
<password> https://<bmc_ip_address>/redfish/v1/EventService/Subscriptions

T, LTFD LS IChY £,

bmc_ip_address
Redfish 1 Ry MHERINZBMCDIPT7 KL ATTY,

H A B

% 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”

}

ZOBITIE, TRV T a v I DBEINTVWET
(/redfish/v1/EventService/Subscriptions/1).

2. & 7> 3 v:curl T /redfish/vi/EventService/Subscriptions/1 %+ 727 ) 7> a U % Bk %
IKiE. BMCOI—H—EZH LV RT—REBELTUTOITY REETLET,
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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

2T, LTFD LD IRy £,

bmc_ip_address
Redfish 1 Ry MHERINEZBMCDIPT7 KLATY,

Q43 RV AIIVARYNBELVY—2 1Ly M CRDER
R AZINARY NOFERAERRIBT %121, Redfish /N— R = 7HEFEET 5782 b D HardwareEvent

HAI L)Y =R (CR) ZERLET., N—RKI7 74 RV b EEEIE hw-event-proxy O 7 ICIRE X
ni-a—o

[} =355
® OpenShift Container Platform CLI (oc) A1 Y 2 h—JLI N TW3,
e cluster-admin Rz HFo>21—H—&LTATMI Y LTW5,
® Bare Metal EventRelay Z#4 Y A k—JL L TW 3,

® BMC Redfish /\— K = 7 F§® BMCEventSubscription CR % {Ef L T\WL\ %,

FIR

1. HardwareEvent 1249 L))V —2 (CR) #/ER L £ ¥,

= o-1o)
. #E 8D HardwareEvent ') ¥V — X IIEFAI S hFH A,

a. LLR®D YAML % hw-event.yaml 7 7 1 JLICIRTEL £ 9,

apiVersion: "event.redhat-cne.org/vialphat”
kind: "HardwareEvent"
metadata:
name: "hardware-event"
spec:
nodeSelector:
node-role.kubernetes.io/hw-event: " ﬂ
logLevel: "debug" 9
msgParserTimeout: "10" 6

ﬂ W7H, nodeSelector 7 1 —)L RZFAL T, BEINLINILERH D/ — K&y —
7w ML E 9 (B node-role.kubernetes.io/hw-event: ",
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R

OpenShift Container Platform 4.13 LABE TR 7 X & JL 4 R NI HTTP
N>V ZKR—N%ERAYT %%4E. HardwareEvent ')V — 2D
spec.transportHost 7 1 —JL RZERET 2 EIEHY FHA, NT X
HILARY MIAMQP MS Y RR—MN2EAT 2H58ICDH
transportHost 5% E L £ 7,

Q 7 av: 77 4I) MEIE debug TY, hw-event-proxy 07 THO Y L NIV %KE
L 9, fatal. error. warning. info. debug. trace DOV L NIV ZFATEZE
ER

g #4723 V:Message Parser DY A4 LT MEEZI MBATHRELE T, xvt—
VBIERDNY A L7 MIBERIZIEE LRWESICIE, TON—RKI7 74XV b
AvE—VRBIZIRRATATARY NI L—LT—JITEINET, T74I 0
{ElZ10 T,

b. ¥ 5 X% —T HardwareEvent CR #&MH L £ 7,

I $ oc create -f hardware-event.yaml

2. BMC2—H—Z8LV/AT7—RKSecret CREFEHRLET, ThiICLY, N"—RKRozT74a4R
YR7OFY—DBRTAYIVIKZA MDD Redfish X v E—YLIARNY) —IZTIOEATED LD
ICiRY £,

a. BA'F® YAML % hw-event-bmc-secret.yaml 7 7 1 JLICIREFEL £ 9,

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>

'D stringData D FIC, SFEIFABEDOTL—VFFAMEEANLET,

b. Secret CR #{ER L £,

I $ oc create -f hw-event-bmc-secret.yaml

BaETE R
o N—AIARY) a—L%EFRHLEKEAN L —Y

5. R AZIARY NRESTAPI ) 27 LY ZAANDT7 T) 5r— 3 vnY
TR7547
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https://docs.redhat.com/en/documentation/openshift_container_platform/4.16/html-single/storage/#persistent-storage-using-local-volume
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TAZILA RV NRESTAPI #FARAL T, B/ —RKRTERINDIRTAIINARY NMIT T 75—
ya/%#727747biT0

1) —2 7 K L R [cluster/node/<node_names/redfish/event #FH LT, 7V r—>avE
Redfish 1 XY MIH TR 54T LEY, <node names> (&, 7Y r—>avaRTIT3I5R
Y—/)—RNICEZSH]ZFT,

cloud-event-consumer 7 7'\) r—> 3 > QY7+ —8 L U cloud-event-proxy HH4 Kh—a v 7+ —
Z=RIDT 7°') r— 3V PodilT7O4 LET, cloud-event-consumer 7 7)) r—>a ik, 77
|)r—< 3> Pod @ cloud-event-proxy > 7+ —ICH TRV 54T LET,

RDOAPIZTY RRAV haEALT, 77V 45— 32 Pod®
http://localhost:8089/api/ocloudNotifications/v1/ IZ4 % cloud-event-proxy 1> 77 —Il & > THi&
I N7z Redfish £ R M Z cloud-event-consumer 7 7)) r—>ava Y7204 T LET,

e /api/ocloudNotifications/v1/subscriptions
o POST:#HLWH TRV )T avaERLET,
o GET: #7207 avn—ExRBLET,
e /api/ocloudNotifications/v1/subscriptions/<subscription_id>

o PUT: EINAEYTRIV T ar I DICFLWRAT—9 X ping BREERLZE T,

e /api/ocloudNotifications/v1i/health

o GET: ocloudNotifications API DIEEMRAT—49 X% RLET

pa )

9089 1. 7Y — 3 Pod T 7 O4 I/ cloud-event-consumer 1 /7-7'—
DTFTAIINR—KTT, BEICHLT, PTV5—YavVICERBR—MNA2BET
9,

api/ocloudNotifications/v1/subscriptions
HTTP XV v K
GET api/ocloudNotifications/v1/subscriptions

L)z
YITR9)ToavDYAMNERLET, YTRVY ToavhFEETZEEK. Y TR Toay
D—EBEEHIZ2000K DRAT—H9Z2A—RKMRINET,

APl i DB

[

{
"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 XV v K
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POST api/ocloudNotifications/vi/subscriptions

SnEA
FILWHTRO) T avaEERLET, YTRI) T a VA EEBIERINE D, TTILEHET S
%mald, 201 Created A7 —4% Ad— KARINFE T,

RONITLY—IRSFA—4—

IRFGA—F— B
subscription data
R4 O—kopl

{

"uriLocation": "http://localhost:8089/api/ocloudNotifications/v1/subscriptions”,
"resource": "/cluster/node/openshift-worker-0.openshift.example.com/redfish/event”

}

api/ocloudNotifications/v1/subscriptions/<subscription_id>
HTTP XV v K
GET api/ocloudNotifications/v1/subscriptions/<subscription_id>

A
ID A° <subscription_id>sDH 727 1) 7o 3 VOFEMAERLET,

FRI2I7TYY—IRFA—4—

IRFA—F— B
<subscription_id> string
API IZE DB

{
"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 XV v K
GET api/ocloudNotifications/v1/health/

ShEf
ocloudNotifications RESTAPI DIEEEMRTF—9 2 &R L F T,

APl i DA

| o
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9.6.PTP F7/IZRFAZILARY NMZCHTTP hSYRKR—MNAEFERT 57
HOAVa—~—T T 5r—2 30T

LIBIIC PTP £EERTFAIIARY NOAVY Y 2a—<—TT)5r—ava5F704 LTWBIES
&, HTTP X wE—Y RSYRR—MNEFETEILIICT IV S —a Vv aEHRTIMNENHY F T,

AR
e OpenShift CLI (0c) 1’1 Y 2 h—ILI T W3,
e cluster-admin ¥R =HFE>1—H¥—-—& L TAJV1 L TW5,

® PTP Operator 7|3 Bare Metal EventRelay 2. 77 # )L NTHTTP SV RR— M &ERAT
ZN—2aV AIBLIRICEHFLTVWS,

FIR

L HTTP RS Y RAR—RMEFERTEILIICARY NIV a—T—TF T Y r—oavsaEHLE
T V59 RARY M A RA—=FTT0O4 X~ b®D http-event-publishers T % & E L
-a—o
TcEZIE, PTPARY MDREINTWE I TR —TIE, LUFOYAML A=y NEI ST
RARY MA RA—FTOM AV ERLTWVWET,

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"

@ PP Operator i, PTP A ~Y hZ4£MY Z4H R Mt LT NODE_NAME % B B89/ 2
R LZJ., compute-1.example.com (EZDHITT,

RPZRAGIARY RHPREINTWVWEISRI—TIE, 957 RARY N A RA—F770O4
X~ bk CR T http-event-publishers 7 1+ —JI K % hw-event-publisher-service.openshift-
bare-metal-events.svc.cluster.local:9043 [ZFXE L £ 9,

2. consumer-events-subscription-service t —EX &5 A XY NIV a—x—=T7 ) r—o 3>
EHETTFIOALET, UTFICAERLET,

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
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namespace: cloud-events
labels:

app: consumer-service

spec:

ports:

- name: sub-port

port: 9043

selector:

app: consumer
clusterlP: None
sessionAffinity: None
type: ClusterIP
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10.1. HUGE PAGE D145k

XE —Id Page EFENZ 7Oy VTEEINE T, Z<DYRTALATIE, 1R=JF4KiTY, X
EY—1IMi & 256 R—=TIZ, X EY —1GilE 256,000 R—JICHEYE LEF., CPUICIK, ABEDXE
)—BE1=vy M'HY, N— RV ZTTIDEIBR=INIAIZEELFT, PTVRL—Y 3V
Iy 2 7H A R/\y 77— (TLB: Translation Lookaside Buffer) (&, {RENSYEBADR—I T v EY
TDIMRBERN—RIDIT7Fvv2aDIETT, N— RV I TDERTEINLRE? KL AN TLB
IKhHhnE, v EVYIETIEPCRETEEY, T TRWEEICIE, TLBIZANEEL., Y RT ALK
BEMES, YVIMNIZTPR=—RADTP RLREBIZ T+ —INNv oI N, RT 4=V ZADBEIREE
LET. TLBOH A XEEEINTWEDT, TLB I RADFHEERER S §II1E Page 1 XEKELT
ZRENHY T,

Huge Page &ld, 4Ki KU KEWXEY —R—=I DI ETY, x86_64T7—F TV F+—TlE, 2Mi &
1Gi @D 2 DA —#BY7%: Huge Page 1 XTY, BIOT7—F TV F v —TlEY A4 XIFERQRY £9, Huge
Page 2R 2ICIE. 77V —YaVvhARBTERLDICI—RE2EZIATCHEIHYET,
Transparent Huge Pages (THP) &, 77U 4 —> a3 VIl & %8357 LIC. Huge Page DEE % HE)L
LEDELFTA HMHAHY £, FIC. R—=IH A X 2Mi ICHIRINE T, THP TiE. THP @
TI7SUNRET, X)) —FEREN LAY, IRENMEIY, XT3 -V RADETICDRHY,
AEN)—R=IUHPOVIINTLEDAEMELIHYET, COLIREBEANS, 7TVI5—ravid
THP Tld7a <, FFiEIY HTHEHD Huge Page Z AT 5 & D ICERET (F/LHER) SN3BENHY X
ER

OpenShift Container Platform Tl&. Pod @7 7Y 7 — 3 U AEFICEIY BT 5N 7z Huge Page % Z|
YHT, HETDIIENTEET,

10.2.HUGEPAGE "7 7 —> a VICL > THEHEIN A THEA

/ — RliE. Huge Page DBRE% L R— M TE S & DICHuge Page A FRIICEIY Y THIUENHY X
¥, /—RIE, B—H A XD Huge Page DAHEFRICEIYH TR I ENTEET,

Huge Page (&, )V —X %D hugepages-<size> ZFHA LTIV TF—LNILDY Y —XREHTHE
AEETY ., ZDHFE. A XIEIRFED/ —RTHR— M INZBEREAZFERLZZEI /N MaA

F)—RKELTT, IEAIE /— RN 2048KBR—I Y4 XY R— T 2HE. ThiFRTYa—
JUAIEEZR ) YV — R hugepages-2Mi Z 2L £9, CPUP X EY —&IFEQR Y, Huge Page &4 —
N—=JIy pEHR-—FLEEA,

apiVersion: vi
kind: Pod
metadata:
generateName: hugepages-volume-
spec:
containers:
- securityContext:
privileged: true
image: rhel7:latest
command:
- sleep
- inf
name: example
volumeMounts:
- mountPath: /dev/hugepages
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name: hugepage
resources:
limits:
hugepages-2Mi: 100Mi ﬂ
memory: "1Gi"
cpu: "1"
volumes:
- name: hugepage
emptyDir:
medium: HugePages

hugepages D X £ —=2ld., RFICEIYHTHEIEELET, JDEIF. R—IYH A1 XTERE
L 7= hugepages D X €Y —2ITHBELABWVWTLZIV, 72& 2. Huge Page ¥4 XA 2MB &
REL. 77U —>32ICHugePage TNy U 7w 74 %RAMIOOMB 2 AT 2HEICIE.
Huge Page (& 50 IC3§E L £ 9, OpenShift Container Platform IZ& Y. ETHEALEANERTINE
9, LEEDHICHB L DIC. 100MB = EIFEIEETEE T,

BEXh/iY 41 XD Huge Page DEIY 1T

TSy N7+ —LICE> T, EHD HugePage Y1 X&HR—KNT25DEHYET., HFEDHA
A D Huge Page Z &Y BT %ICIE. Huge Page DEEIOI Y Y K/NS5 X —4 —DAEIIC, Huge Page 4
ZDFER/NZ X —4 — hugepagesz=<size> ZIFE L T 72X\, <size> DfEIL, /N1 N TIEET 3
MHERHYET, TOB, #7723V TRT—IVERH [KKmMgG] 28ETEXEd, 774/ D
Huge Page %/ Xid. default_hugepagesz=<size> DEH/XS X —9 —TEHTEXZ T,

Huge page DE#

® HugePage ZXKIIHIREB UL TRITNIETRY FHA, FIRSMIEBEINTVWRICEIDIDLT,
ERMEEINTVWARWEEICIE, I T 74 MIRY FT,

® HugePageld. Pod DZROA—7THEIINET, AT F—DREL, SHEDN—2 3V TF
EINTWET,

® Huge Page "% 7R— Kk 9% EmptyDir R ') 2 —AlE, Pod X &Y E% < D Huge Page X E
) —%ZHETHI LR TIEEA,

e shmget() © SHM_HUGETLB % {#f L T Huge Page 5 5B 27 7 r—a v
i&. proc/sys/vm/hugetlb_shm_group (C—H T 2B VI — T TEIT I 2HELFHY E T,
10.3. DOWNWARD API % {#/ L 7z HUGE PAGE ') V — X DfEH
Downward APl (A LT, V7 F+—TEMYT % HugePage ) V—RICAT 2 BEHREHEATEET,
)Y —2Z2DENY LTI, RIEEH, RUa1—LTS74Y, FLEETOEAE LTEATEEYT, OV

TH—THRRESIVETTZT7 IV r—ravid, BEISNER) a—LAROREERI I 771
FAMB I ET, FATRER) Y —RZ2HFITEES,

¥
1. LTFDHID &£ S 7% hugepages-volume-pod.yaml 7 7 1 L EER L £ 7,
apiVersion: vi
kind: Pod

metadata:
generateName: hugepages-volume-
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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
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

<> Tl&, requests.hugepages-1Gi "5 ) YV — X DfER % FiHHX

). REQUESTS_HUGEPAGES_1GI IRIEZ#H & L TEDEZL2AT S LD ICHEEL. 2DH
D <> lF. requests.hugepages-1Gi H" 5D ") Y — R DfER % FiHHX

Y. /etc/podinfo/hugepages_1G_request 7 7 1 JL& L TEZ LT Z LD ICIBELEX T,

2. hugepages-volume-pod.yaml 7 7 1 JL &5 Pod Z/ER L £ 9,

I $ oc create -f hugepages-volume-pod.yaml

. REQUESTS_HUGEPAGES_1GI IRiZ ZHDEZHERL X7,
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$ oc exec -it $(oc get pods -I app=hugepages-example -0
jsonpath='{.items[0].metadata.name}") \
- env | grep REQUESTS_HUGEPAGES_1GlI

B
I REQUESTS HUGEPAGES 1GI=2147483648
2. letc/podinfo/hugepages_1G_request 7 7 1 L DEAEFEEEL £,

$ oc exec -it $(oc get pods -I app=hugepages-example -0
jsonpath='{.items[0].metadata.name}") \
-- cat /etc/podinfo/hugepages_1G_request

51
| -

RS

e OVFF+—IC&% Downward APl A7 x4 MERDEFH

10.4. £2&18¥ D HUGE PAGE % &

/ — Ri&. OpenShift Container Platform 7 5 X4 — TR X115 Huge Page ZFRIICEIY HTEHHE
DHY ET, HugePage & FT 2HEIE. T—MFEST VYA LRFICEITT B 2D0HENHY F
T T—MEOFHIE. AT —DKRBICEHFEINTOARWZDIZKRINT 2AEEEI B ARY E T,
Node Tuning Operator &, IREERTHED / — KTD Huge Page D 7— MREDEIY HBTEHR—KL
7,

FIR
/= FOBEHEHKIRICT ZI1CIE. UTOFIRDIERFICH > BELHY T,

1. SNV ZEFEALTRHAL Huge Page REZMBET DI ANTD/ —RIZINILZR/HITET,

I $ oc label node <node_using_hugepages> node-role.kubernetes.io/worker-hp=

2. LFOHRBT7 74 %EEHK L. ZhiZ hugepages-tuned-boottime.yaml &\ 5 &7 % {717
7,

apiVersion: tuned.openshift.io/v1
kind: Tuned
metadata:
name: hugepages ﬂ
namespace: openshift-cluster-node-tuning-operator
spec:
profile:
- data: |
[main]
summary=Boot time configuration for hugepages
include=openshift-node
[bootloader]
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o

%$10= HUGE PAGE DRBEE L TZ NS DA77 IV r—2a Vit - THESIh A

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

Fa—=—rJ7INnkYY—RD name % hugepages I[ZFXEL £,
Huge Page Z#ZIVY) H T2 profile 2/ > 3a Vv ARELET,

—EBDTSY N T A —ALTIEFIETIERY A1 XD Huge Page & R— Mg 57H. /35
A= —DIEFIER LTI,

‘0

TUVBRET—IIR—ZADITYF TG LET,

3. Fa—=v U XN’ hugepages # 7 U N DYERK

$ oc create -f hugepages-tuned-boottime.yaml|

4. LFTORBTI7 7ML %R L. ZH1IC hugepages-mecp.yaml & WD ZaEi%FIFE 7,

5 %

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: "

VERET—IVEERLET,

$ oc create -f hugepages-mcp.yaml

BrHEINTUOWAWXEY =D +2IlH 5155, worker-hp YV VERET—ILDTRTD/ — RITIE
50 2Mi @ Huge Page &Y HTHNTWBIET TY,

I $ oc get node <node_using_hugepages> -0 jsonpath="{.status.allocatable.hugepages-2Mi}"
100Mi

pa )

TuneD 7— hA—4—735 4514 ~IE. RedHat Enterprise Linux CoreOS (RHCOS) 7 —
Hh—/—RKROHYPR—KFMLZET,
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10.5. TRANSPARENT HUGE PAGES (THP) D #%h1b

Transparent Huge Page (THP) [&. Huge Page Z{Efi L. BE L. RT3 DODIFEAEDERZH
EbL&L D& LET, THP IE Huge Page X BEINICEE T 2780, IXRTDYA TDT7—o0O—RIC
XL TCEICRBICMEBINZRTIEDY FtHA, THP X, Z<OT7 TV r—2 3 U HMBED Huge

Page #2927, NT A=<V RETFICORAZABEENHY T, LA >T, THP ZEMIC
THIEERFTLTLAEI W, LFOFIETIE. Node Tuning Operator (NTO) A L T THP % #&%f

I 5HEEHRALE Y,

FIR

L UFOREBTZ7 71 %ERK L. thp-disable-tuned.yaml &\ 5 &% I3 EF,

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
name: openshift-thp-never-worker
recommend:
- match:
- label: node-role.kubernetes.io/worker
priority: 25
profile: openshift-thp-never-worker

2. Tuned #7359 MEFERLFT,

I $ oc create -f thp-disable-tuned.yaml
3 F7VT4T7RTATFAILD) AN EHRELES,
I $ oc get profile -n openshift-cluster-node-tuning-operator

IR

o /—RopwFhm™cars/1 L, BEOTHP Fz v 7 %5ETL T,
BICEBBA LN E I AR LET,

I $ cat /sys/kernel/mm/transparent_hugepage/enabled

H B

I always madvise [never]
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NLISRY—/)—RDELATVY—Fa—=VJICDWT

TyoaAVEa—T4 VT LATYY—CBEEORBEERBL. BE7 TV Ir—>ary8LU56
FYRND—=O T TNV =23 vDNRT+—<I VR EBELEIEZLTEELBEERALLET, TREARRE
YILATvo—5MATRxY N D=0 T7 =TV Fv—%#HFIBHED, 5GDRY hT7—9 N

T4 =XV RABHAEBLITZODOEERYFT, FEHLA TV —D50msD 4G 77/ OT—& HHER
LT. 5GTRLAITYY—AIms UTICMABZEE2BIELTVWEY, 2OLA TV —DHERICEK
U, 74V LRRI—Ty M 10EELELZF T,

MILIELA T —ICDWT

TelcoBIFICT TOAINBTT) r—2av0E <. €Ay NAORIKWA SN ZBEL AT
Y—REBEELIT., ATy PORZEOIKHEBTZE. Ry MTVT—0DNRT7 -V RETFIEZE
BOMBEZERTEHIENTEET, #FMIE. Tuning for Zero Packet Loss in Red Hat OpenStack
Platform (RHOSP) ZZ& R L T XL,

Iy VaAVEa—FT4VITOMYBEMME. LATYY—DOEBICEBRIEET, 757 RDEICHY.
A—HF—IEWEEBZTLEIWN, ZHILKY, 22— —EBENIBRRICH DT —F 225 —BODERH
NARIBICEIBRI NS D, 7V 5—2avDIREERBENR T+ —<TVAD LA Ty —NEEINE
-a—o

BEHEIZ, ITRTOTTOMAY METREARBRYEVEEIZANCEITTES LK, ZHOT Yy VY
1 ML O—HINY—EREZ—TEETESLDICTEIRE, HYET, T/, VT7ILIALDEL
1TV —BLVENTF—TVRERBTZEHIC, VS5AY—DEED/—Ka=5F704 L, RE
TEHLEODEELFRFEMEBICRYET, EL 1TV >—/— K&, Cloud-native Network Functions

(CNF) ¥ Data Plane Development Kit (DPDK) EDT7 7)) r—> a VIZZIBE d,

IHBE R T, OpenShift Container Platform (&) 7L 1 LOERTESLMEL A TV —%FRRWT 570
IC OpenShift Container Platform 7 X4 —TY 7 NIz 752 R/ET 2 A DAL EZRHELET (¥ 20
T4 ORKBOIGERERB). hilid, 71—RILE LV OpenShift Container Platform ME& E & D
Fa—z=VJ, A—RILDAVRAM=Ib, BLVIYIVOBRENEENET, L. TOFETE
4 DDEMS Operator #3RE L. FETEITTIHEICEHTHY., BEVWVIELZT8EMEIHDD
COBREZTOVENHY XY,

OpenShift Container Platform (&, / — RKFa1—=> % Operator Z2ffFA L CTEHEF 1 —=V J 2 RE
L. OpenShift Container Platform 7 ) r—> 3 VDELA TV — RT3 —<I Vv AEERHLE T,
VSR —EBEEF, ORI —IVRATOT7AIEEEFERAT I &ICLY. LYEEEDOFV
FETCINLDERASLYBRBICEIT TR ENTEET, BEHEIE. h—FRI% kernel-rt ICEHFT
ENEIDEEEL. PodDinfra AVTFTF—REDIFRAI—BLIVARL—FT 4 VTS AT LDN
DAF—EVIEIFICCPUEFHLT, 77U r—2avavs+—»27— 90— RE2ETT5ELD
ICCPUZDRET B ENTEET,

OpenShift Container Platform (&, X & X XAERRBOEKR %72 T £ 5 IC PerformanceProfile %
iA% T X % Node Tuning Operator D7 —2O0— Kb hEHYR—FMLET, 7—20—RKDEV b
i&. highPowerConsumption CEEENMEMT 52D YICL A TV —%ZFEBITESIAD) &
realTime (RBERL A 7V —%@BE) THATEEYT, IhoDE Y MO true/false FREDHEAED
HEFEALT 75—y avEEOT /00— RO 74V EEHEREBTEET,

J—0—KRDbeY MI, EREIVI—DEREIHTEIN T+ —< V AOWMAERABERILLET., 1D
DHYAZXTIRTICHBTZ77O0—FDORDLYIC, 7—7O0—RKDbr M, UTE2EBXTERED
FRNRY—VICHIETEZXT,

o KLATVY—
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o T A LKEEE
o BHDOMERMNLER

BRI, LREDIRTOERZBETSHIETY, LML, INSDIEHDO—EBIE. fRDIEEZEIC
Lf%ﬁ*hiTonemmmOmmmMi 77— 0— RNOHFGZRH#L. 7—/0—RFRDEKR%Z
SYBYPICHLETIENTESRLDICAQAYF L, V77 RF—EBEHIF. 7—/0—FKPrEDI—R
T—ARDRINBHE/ETES L IICT7AY F L7, Node Tuning Operator

I&. PerformanceProfile 2L T, 7—70—RDONT7+—<IV AREEWAELFT,

TI)Vr—>avhafE L TWBRIEIR. TOMEICHEEEZET., BEBEALA T VY —EHOHW
_FJXE’JET HEH5—DiFE. —SHOEMET—27H0— K Pod D CPU/N—F 41 >3 = &EAEBEIC
TERNMREDT IANMNF1—ZV TORDNBETY, LATVI—IBEINEZT—SEVH—F
77—/ 20— RDBATH, HEEN2EF LT Z2LHOOWNENEBELONTVWET, REERLYT—2X
I, REEHPLY I NI T7ERBREDLAT VY —DRELEZITPTUVHERIOEWI SRY—TT,
CORBEODVZADTTOAAY ME ZLDBE, 727—ITyvVEMEhES, 77—ITvyoF70
A AV NDIFE, BELATVY—DPRELESETHY, ENEELBHICLTERRINET,

M2 BLATVY—BLCVTIVIALT TV r—2avaRRIBN(RN—=2 Ly
TAVTIDOWT

NANR=ZALyT4rJE MEBCPU 7Oty Y —a7% 2 00x%#EBO7& L TH#EEEIE., 2D00M
MULERALY RERBBICEITTESEDICT S Intel ARy H—F72 /0 —TF, NM/X—=RL v
FAVTICEY, BHREBNAERRBEEDT -V O—RIA TTYRATLAN—Ty hBALLET,
7 7 # )L b D OpenShift Container Platform Z8E Tld. NA/X—=ZAL v T4 Y IHBBEMTR>TWSB I
EMPEEINTUVET,

BET7TVr—2arvDigs, LAT VY —%mgEARYRNRICIZAZEIICT IV r—avq sy
T52ANSVFv—%BETEHIENEETT, NANRN—RALyT 1V TE N7+—<T Y AKFEEE
T, BLAT VY —%MEBETRHEENRT—/O0—- RO —Ty MIERES RIFT AN
"\ HYET, NANR—RALYyTAVITEEBNITEE, FATER/NRNT =V ADNEBRIN, Ihbd
ND7—- 00— ROUNEBEBIEBINET,

pa 3]

NAIR=ZAL YT 4 VT DREEEHKREIE. OpenShift Container Platform #ZE{T L TW 3%

N=RDITICEL>TERRBYES, HFN—RIVTICABBEDNANRN=RLyT 427

REOFHMIE. BETIZRAM—RIIT7Fa—=VIBERESBLTIEIVL, N

’f/\—ZI/ VTAVTEEBNICTRE, VSRY—OIAT7HZYDIAR MHIEINT B0
BEEER

o USRI —DNANR—AL YT 4 VITDEE
N2.NRNT4—<TVRTAT7AIICEBDELA TV —5FRR]TBHD
J—RKOFa1—=9
J—REFa2—=ZVILTEBLATVYY—A2FERBT BT, VSRY—NR74—< VA 7O7 71 %
FRALET. I VISANSIFy—LO7 Y S—>a a0 FF—DOCPUEKIRRLAY. huge

page PNA K= Ly F4 Y IEBELEY, LATFYY—DFEBESFPTVWTOELAD CPU/N—
FAYAVEBELEYT B ENTEET,

RS
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N21R74—<>2R707 74 IVDVERK

Performance Profile Creator (PPC) WV —IL & & U, PPCAFERAL TN T7A—~ YR FTO7 74 IV %4E
MY 5HEZHALET,

11.2.1.1. Performance Profile Creator D&

Performance Profile Creator (PPC) I&. Node Tuning Operator IZffE923Y > K54~V —IL T,
NI3—=IV2TOT7 74 NEERT 2HIFERINIT, ZOY—ILIE. 7545 —H50D must-
gather 7 —% &, 1 —H—BEDOTO7 7 ILBIHEERERALE Y, PPCld. N—RTz7& MR
AY—ICBELAENT A=Y 270771 VEERLET,
ZDY—ILiF, LTFOWTNHDAETEITLET,

e podman DIEUH L

o SYN—2U)TNORETHEL

11.2.1.2. must-gather A¥ > KZFEHLLI X9 —ICEAT 57— 9 DI

Performance Profile Creator (PPC) Y —JLIC & must-gather T— 9 D" ETY, 7 7R Y —EEH
(&, must-gather I7¥ Y RZEITL, 77 RY—IIDOVWTDERZIFLET,

GRS Jia
e cluster-admin O—/)L%FHDA1—H—& LTIV SRI—ICT7IVERATE 3%,
e OpenShift CLI (oc) ' Y A k=L TW3,
FIa
L 723y —BT37VVRET—IIDIRLVEFE DO EEHELET,
I $ oc describe mcp/worker-rt

H A B

Name: worker-rt
Namespace:
Labels: machineconfiguration.openshift.io/role=worker-rt

2. B BIRNIIHDEELAWVEEIF. MCPEE—BTETYVERET—I (MCP) DS NIL%
BmLExEd,

I $ oc label mcp <mcp_name> machineconfiguration.openshift.io/role=<mcp_name>

3. must-gather 7 — 9 ZREFT 274 LV N)—ICBBL X T,

4, ROAXVREEFTLTISRY—BEREINELZET,

I $ oc adm must-gather
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5 #7Y3v:must-gather 74 LV N —DSEB7 7ML EFERLET,

I $ tar cvaf must-gather.tar.gz must-gather/

pa 3

Performance Profile Creator 5 w/8—2X 2 ) 7 N AETLTWBIFEEIE. HH%E
EfETI2HELHY T,

11.2.1.3. Podman % {# [ L 7= Performance Profile Creator D217

95 249 —EEBEIL, podman & & U Performance Profile Creator #£17 L T/X\7 #—< > 70O
T77AINEFERTEXT,

[} =355
e cluster-admin O— )L ZHK D21 —H—& LTISRI—ICTIERATE S,
0 RPAZGIN=RITTICAVAN—IEINLIFTRE—,
e podman & & U OpenShift CLI (oc) 81 Y A h—ILINTWB / — R,

® Node Tuning Operator 4 X = AD7 U £ Z,
FIa
LYY VRET-IVEBRLET,
I $ oc get mep
el

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. Podman & L T, registry.redhatio ~DRFL%=1TWVWFE T,

I $ podman login registry.redhat.io

Username: <username>
Password: <password>

3. MEBICIHL T, PPCY—ILDAILTERRLET,

$ podman run --rm --entrypoint performance-profile-creator registry.redhat.io/openshift4/ose-
cluster-node-tuning-operator:v4.16 -h
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H A B

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

4. Performance Profile Creator Y —IL A RHE— R TEFTLET,

R

MHEE— RTIE. must-gather » SDHEAN%EZFALTIZRAIY—%ZRELET,
ERINDEADICIE, ROKEBICAT 2EHRIEENET,

o EHYXBTENACPUID TNN—F 43I/ NUMA I
o NAN=RAL YT a4 VIDEMHE DD

ZDIERAEFEHAL T, Performance Profile Creator *Y —JLICH =3 —ERDE|EIC
BYRMEZRETCEET,

$ 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
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Pz

Z MY KRi&, Performance Profile Creator %, podman ~D#iF LT > b
J)—RA4 Y bELTERALEY, Zhik, KX bD must-gather 7 —4% %V
TF—AA=VIIvEY I L, 2—¥—PRRLELVEDTOT 71518 %
EO'H L. my-performance-profileyaml 7 7 1 L =4 L £ 9,

VAT avTIE, ROVWTHHADIAVER—FXY MADRRERETEET,
e must-gather 174 LV M) —

e must-gather DEBEINL tar 771 LV EESCEREDTA LI M) —

inffo4 7Y a v TR, BAMREEET 2EIVETT, FHATEZE log &
JSON TF, JSONFERIFT /Ny THICHERINTWET,

. podman Z=E1T L X7,

$ 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

pa 3

Performance Profile Creator MB|#IZ D W Tl& Performance Profile Creator 3|
HORISRLTWE T, HELFIEIE. ULTDEYTY,

e reserved-cpu-count

® mcp-name

e ri-kernel

Z DFID mep-name 31#E. 37 K oc get mep DHEFHICE D LT worker-

enfICEREINE T, ¥V J )L/ — KR OpenShift D&, --mcp-
name=master AL £,

CERL7=YAML 7 7 A IV EBEERL T,

I $ cat my-performance-profile.yaml

H A B

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
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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. KRS0 74 EERALET,

I $ oc apply -f my-performance-profile.yaml

BIER R

e must-gather Y — )L DF#lliE. Gathering data about your cluster &8 L T 72X,

112131 podman ZRfTL TN T+ —< YR FOT7 7M1 W& EKRT 2k

LFoDfITIE. podman 2#3E4T7L T, NUMA / — RFETHEII NS, FHEH CPU20E%IEEL T
NRI7F—=IVRATOAT 74N EERT DA EEHRBELET,

J—RDN— R T TERE:
e CPUS8O A
o NANR=RALYTAVIEBMNTS
e NUMA/—FRK2"D
o NUMA /— R O IT{BEE®D CPU, NUMA / — R 1ICHHED CPU 2 8@EI €3

podman #TLTCNRT7 =Y YR 7O7 71 VEERLET,

$ 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 --split-reserved-cpus-across-numa=true --must-gather-dir-
path /must-gather > my-performance-profile.yaml

ERREIN7Z=707 74 ILIELLTFD YAML ICEBh I F 9,

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:

149


https://docs.redhat.com/en/documentation/openshift_container_platform/4.16/html-single/support/#nodes-nodes-managing

OpenShift Container Platform 416 A7 —ZEY T4 —8LUNRT+—<T VR

topologyPolicy: restricted
realTimeKernel:
enabled: true

R

ZDFE. CPUIOEANUMA /—R O I, BYDI0OEIENUMA / —R1TICFHIN
F9,

11.2.1.3.2. Performance Profile Creator 5 v /X— 247 1) 7 N DRfT
NI7A—=I V27077405 v/R—2 ) T & LEATSE. Performance Profile Creator (PPC)
Y—ILDRTEBHRIETEE T, podman DEITICEAET ZEHMENRCRY, X7 x—3 270
77 AILDERDAIREICRY FT,
AR

® Node Tuning Operator 1 X —AD7 7 X,

e must-gather tarball ICT7 7 EXTE %,

FIR

1. O—AI T VIZT 714 )L (f: run-perf-profile-creator.sh) = {Ea L £ 7

I $ vi run-perf-profile-creator.sh

2. 7274NICLLTFOO—RABRYRITE T,
#!/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=""
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
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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}"

b
MG_TARBALL="${OPTARG}"

I3

?)
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 "${MUST_GATHER_VOL}"
echo "™ 1>&2
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}
main "$@"
3 DRV T NOERTERELBIEMLE T,
I $ chmod a+x run-perf-profile-creator.sh
4. #F 7> a v:run-perf-profile-creator.sh <Y >~ RDFERAAEERTLE T,
I $ ./run-perf-profile-creator.sh -h

FRERINhSHA

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
-t path to a must-gather tarball 9

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

--enable-hardware-tuning Enable setting maximum CPU frequencies
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p= =)
BIEUCIE. UTD 220914 THHYET,
o T y/N—BIHELIE. -h, -p. BLVATT,

e PPCB|#

ﬂ Z 7> 3 >:Node Tuning Operator D4 X —IU%#BELF T, HEINTVLAWGEIE,
TI7AIWNMDT Y TR M) —ALA XA— (registry.redhat.io/openshift4/ose-cluster-
node-tuning-operator:v4.16) NMERAI N X T,

9 tld. BEDZYv/IR—=27 1) T NDEIET. must-gathertarball ~ND/XXEIBEL T,

5. Performance Profile Creator Y — )L A HE— R TETLET,

pa

MHEE— Ri&. must-gather "S5 DHAEZFRALTIZRY—%ZRELET. &
BMINEHEADITIE, UTFOLD RIERIEENET,

o EFYLBTS5NACPUIDZFEHLZNUMA EILD/IR—F 4> 3 VEETE
o NANR=RAL YT A VITHREMIINTVWELNE DD

ZDIERAEFEHAL T, Performance Profile Creator *Y —JLICH 7= 3 —ERDE|EIC
BYRMEZRETCEET,

I $ ./run-perf-profile-creator.sh -t /must-gather/must-gather.tar.gz -- --info=log

R

inffo4 7Y 3 v TR, BAMRERET 2EIVETT, FHATEZE log &
JSON TF, JSONFERIFT /Ny THICHERINTWET,

6. IVURES I EHRLET,
I $ oc get mep
B

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

7. N7 —<VRAT7OT7 74 IVEEMLET,
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$ ./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

pa 3

Performance Profile Creator MB|#IZ DWW Tl& Performance Profile Creator 3|
BOKRICRLTWEY, HELREIHE. UTORBYTY,

® reserved-cpu-count

® mcp-name

e ri-kernel

Z DFID mep-name 31#E. 27 K oc get mep DHEFHICE D LT worker-

enfICEREINE T, ¥V J )L/ — KR OpenShift D& . --mcp-
name=master AL £,

8. fER L7 YAML 7 74 IL&RERL 9,

I $ cat my-performance-profile.yaml
Al

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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pa 3

--enable-hardware-tuning 51%% 7 5 ' & L T Performance Profile Creator IZ
ET &, £ 17z PerformanceProfile IC1d, JRD & S ICERBDBREEIRE
TEIHREICET AV ADNEENZET,

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 EXRINF7O7 74 A EBALET,

p= T
7O7 74 )% EAY BHEIIC. Node Tuning Operator 24 Y XA k—JL L E T,

I $ oc apply -f my-performance-profile.yaml

11.2.1.3.3. Performance Profile Creator M 8|%{

1.1 Performance Profile Creator MB|#

Gk ¢ B4
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51

disable-ht

--enable-hardware-tuning

info

mcp-name

must-gather-dir-path

156

B4

INANR=AL YTV TEEMLET,
HATE 2L true £ /=L false T,

F 7 # )L b false,

DIk

H$
[=]

Z DB M true ICREINTWBIFEIL. BIOS T

INANR=ZAL YT 4V TEEMILABENTL LS
Wo NANR—ZL YT a4V TDEMEIE. H—FRIL
IRV RS VBIHTERITTEET,

A CPUBERBDREEZBNICLEY, TONSA—S—FEETT,

ZDWEEEARICT BICIE, ROBWAHICDWT, DEEIN/-FTHKFH CPU
TEAINTVWB T IV r—Y a vORKEAREREZSRELET,

e spec.hardwareTuning.isolatedCpuFreq

e spec.hardwareTuning.reservedCpuFreq

ZDBIHTI, V7R —BRERFLET., FRTTZORRHEE—F
DHTY, BRHE— NTIE. must-gather-dir-path 5|5t HETY, fib
DEIHHIEREINTVWEIGEITEREINE T,

LUTODEZFERTEET,
e log
e JSON
a3

INSDA T avTik, TNV TRICEHIH
5 JSONFEATHAR L EEZLE T,

77 4Lk log.

=4y R VIl T % worker-cnf 72 D MCP &, T D/85 X —
Y —IENETT,

must gather D74 L2 M) —/XR, TD/IRF A =4 —|FNETT,

ZvNR=27 1) TRNTY—I%&ETT 2HEICIE. must-gather (327 1)
ThEATEEINZDT, 21— —@FEBELR/VTIEIL,
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51 B4

offlined-cpu-count 4754 2D CPUDHE,

R

IhiF 0 LYRIVWERRTRITRERY FEA, +27
BoWMEBTIOLY Y —DF 754 VICITHTULWRWEE,
IS—AvE—IPATIKEEINEY, XvE—JIR
DEBYTY,

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]

power-consumption- BENHEE—NR,
mode
UTDEZERATEET,

o default BAENETE EEANEELEZH A /= CPU/N—F 4
3y,

e low-latency: L 1 7V —D¥EENET 27D DiRIEI NN
%o

e ultra-low-latency: ENEEZBHICL T, RBLEEEBEL
9,

7 7 # )L ~: default,
per-pod-power- Pod TEDEREEZBMICLET. B/EEE— F& LT Ultra-low-
management latency 32 E L TW3ia. COBIRIIFERATIT A,

HATX %{EId true /it false T,

F 7 # )L bk false,

profile-name ERR S 2/7 42— Y2707 74 IIVDARL, 774K
performance.
reserved-cpu-count FHINZCPUDEL, TDNSA—F—EMETT,
)z 6
ZhIFBRBTRIThIERY FH A, ODEIRERATEZE
Ao

157



OpenShift Container Platform 416 A7 —ZEY T4 —8LUNRT+—<T VR

513 B4

rt-kernel DT LA—RIVEFHILET, TONRFA—H—IINBETT,

fHATX 2L true £ /=L false T,

split-reserved-cpus- NUMA / — REFTFHINLCPUZREILE T,
across-numa
HATX %{EId true 7zl false T,

F 7 # )L b false,

topology-manager-policy ERRY 2/ #—< 2707 7 1 )LD kubelet Topology Manager R ')
Y=

LUTODEZFERTEET,
e single-numa-node
e best-effort
e restricted

57 #JU b: restricted,

user-level-networking A—HF—LRILDFRY NT7—% (DPDK) #EMICLTEITLET,
FATE %@L true £/ Lfalse T,

F 7 # )L b false,

N214.V727LVANRTA—RA7A7 74

KDY T 7L VRANRTF—IVATOAT7AIVER—RIC, WEBOARYLTOT7 74 ILEFERLTL
7230,

11.2.1.4.1. OpenStack T OVS-DPDK 2§94 %2V S A9 —HDONRI7A—< 270774 LTV T L —
b

Red Hat OpenStack Platform (RHOSP) T Open vSwitch & Data Plane Development Kit (OVS-DPDK)
EFERATZVIRAY—TIV VDRI A=V R EmKXETDBICIE. RNT7x—I 270774 )L % (&
FATEEY,

RDINT A= VRFAT77A4NWNTYTL— EFRLT, T7AMXY NEDO7OT7 71 IILEERT
xFd,

OVS-DPDK T3V SR —HONI7A—<RAFA7 74 ILVF7>TL—Fk

apiVersion: performance.openshift.io/v2
kind: PerformanceProfile
metadata:
name: cnf-performanceprofile
spec:
additionalKernelArgs:
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- 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

CPU_ISOLATED #—. CPU_RESERVED #+—. &4 ¢ HUGEPAGES_COUNT ¥ — D& EIC#E L 7=
EZAADLET,

N2142. BEFEEHERANDUAHDYY 77 LY RATHAUYNRIA—2RATAT7 74 NLTFTL— b

RDINT A=V RTOAT74)IE, BIEBEEDORANDUT—IO—RERZANTZIET AT 14—
/N— R = 7 _E® OpenShift Container Platform 2 S X4 —DN 7 # =<V AR EEEBELEX T,

BEEXERANDUADY 2 7L YARATHAUNRIA—<RATAT 74

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:
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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

N2143.BEFEEA7HDY 77 LY ARATYAIUNRIz—2 AT A7 74 NVFTTL— b

RDINT#—=IVATAT 74 BEEXEEDOIATT—VO0—-R2RAMT2IETA 74—/ —
K = 77 _E® OpenShift Container Platform 7 S R4 —DNT7 #—I VA& EEZ / — KL RILTHEEL
x7,

BEFEXEFAZ7HDV 77 LY ATYA U RI+— 27O 7 7140
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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:
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- 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

N22. HR—FNIRTWBNRTA—IYRTOT7AILDAPIN—T 3

Node Tuning Operator I&. /X7 #—< > X707 74 )L apiVersion 7 1 —)L KD v2, vi, BL
vialphal ZH%/R— KL EJ, vI BL U vialphal AP IEE—TY, v2APIICIE, 77 4L MED false
NEREINIA T3 DT—ILET 1 —JL K globallyDisablelrgLoadBalancing &S £ 7,

TR ZRBYAANBAFR T 27DDONRNTA— 2O T77ANVDOT7 Yy TITL—FK

Node Tuning Operator /X7 #—<X YR 7O7 74 IILDARY L)Y —RAEZE (CRD) % v £/ 14
vialphal B 5 v2 IZT7 v 75 L — K9 %354, globallyDisablelrqLoadBalancing (£ true IR EI N F
ER

pa )

globallyDisablelrqLoadBalancing (Z. IRQ O— KNSV YV %598 CPU £y MR
LTEMITEINEIDNEYPYEBZILZET, COFTVarvi true ICRET D&, DB
CPUtEY RDIRQO—RNRZUI VY IREMCRYET, 7723V %false ICERET
25, IRQEIRTDOCPURBI TN VRAIEERIENTEET,

Node Tuning Operator API @ vialphal B VIAD 7y FJL—K

Node Tuning Operator APl /X—< 3 ¥ % vialphal S VI IZT v 77 L— K9 3354/, vialphal /187 # —
YYRTATFANENone BN STV —%@ALTA VYT 54 TERIN, APINRN—=T 3 V]
@ Node Tuning Operator ICIREEINE T,

Node Tuning Operator APl @ vialphal £7zl& vIH S v2ADT7 v L —FK

&L Node Tuning Operator API X—=2 3 UhST7y FUL— K9 2545, BEED VI 8 & U vialphal /¥
74— YAR70O7 74, globallyDisablelrgLoadBalancing 7 1 —JL K(C true D{E%EAT %
ZH Webhook Z#ER L TEBINI T,

N.23.7—20—Rev hNaFARALE/ —ROEEEE ) 7ILY A LLIBDETE

FIR
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1L [72—=20—-FDEY MIDOWT] OROHBICHK> T, BEON—RKU 7 & MROY—IC
& L 7= PerformanceProfile 2/ L £ 3, FRINZ 77—/ O0—RIC—HT3L£H1IC70O
T77ANVERELEY, COBITIE, ATEARVEVWLS T —ICABLET,

2. highPowerConsumption & U realTime 7—2 00— ROk M ZEMLEY, ZITEEA
EHtrue ICREINTWVWET,

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

workloadHints:
highPowerConsumption: true 0
realTime: true

Q highPowerConsumption 7' true D54, / — RIZFEBITEVWL A TV — IR INZE
T HESENNEMLET,

@ RTLOBLRBICHBESAZARMODZ—MOT /Ny U E L CERMEEE EMIC
LET.

pa )

NI74—I V270774 TrealTime 7—/ O0— RV MT75 75 true ICEREI T
TW35HBEIF. BEINL CPU ZH DT R TORIES N7z Pod IC cpu-quota.crio.io:
disable 7/ 5F—>Y 3 v&BMLET, DT /FT—Y3a vk, PodADTOEZZAD/N
74—V ADBETZESCLDICHETT, realTime 7—-7 00— Rke ¥ NABARBIICER
EINTVWAWGEIX, 774 MTtrue ICREINZE T,

RDOKIE, BIHEE ) TLIA LBREDHAEGOEN LA TV —ICEDLDIICHETEINZRLT
WEY,

KN2BINEEE YT A LAREDHHAEDEN LA T V- ILEZ2HE

Performance Profile ek

Creator DX E

T7 4 b LATFYy—BHDRN  CPUNR—F4Y3ZY
workloadHints: BAN—TY NISR TDHTERIND/N
highPowerConsum % — 74— V2R,
ption: false

realTime: false

Low-latency Mhigor—str 45— IRNF—EHHEBELA
workloadHints: TUY—OmEADEFL
highPowerConsum WEBHEHE, L1TYV
ption: false Y=, AI—Tv bDOE
realTime: true Do
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Performance Profile (2 S

Creator DXE

Ultra-low-latency T77—IvII5R SHEE OB Z B
workloadHints: Hy—, LATvv—20) LT, #admasholL
highPowerConsum 71 ANGET—o0—FK A FTYY—ERRDRE
ption: true WMDOHICRBIEINT
realTime: true WEY,

Pod T DEREE BERQT—/I0O—KEE Pod TEDERBENH
workloadHints: ETRVWI—O0—R BETY,

realTime: true
highPowerConsum
ption: false
perPodPowerMana
gement: true

N.2.4. 5BEEDT7—/O0—RREEEBEEDT—/O— RA2E UBATETITSE/ —RK
DAEBNERE
BEEDEWI—VO0—RDLATYY—PRI—TYy NMIEEAEZZ2Z LK., BEXEDEWNT —

JO0—RERBUBAICHZEBLREDENTI—IO0—RE2HD/ —RKROEBEEHEEBWNICTZIENTEE
¥, 7—7O0—RKBGKEZEET SRR, AEANTRETT,

BE
Z DHEBEIZ. Intel Ice Lake LIBED D Intel CPU THR—MIhTWET, 7OtY

H—DHREIZ, BEEODEVWT—VO0—RDLAFTYY—ERI—Ty MEEES5Z
LHEREEDLDHY T,

=55

e BIOSOCRTFT—hEARL—FT A VIIRTLEEHDP AT—MEBRICL L,

FIR

1. per-pod-power-management 5|31 % true IZ5%%E L T PerformanceProfile Z &£/ L £ 9,

$ 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 \
--split-reserved-cpus-across-numa=false --topology-manager-policy=single-numa-node \
--must-gather-dir-path /must-gather --power-consumption-mode=Ilow-latency \ﬂ
--per-pod-power-management=true > my-performance-profile.yaml

per-pod-power-management 5|£(h" true ICERE I N TULW 354, power-consumption-
mode 5|4/% default £ 7z |3 low-latency ICT 2 EAHY £7,
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perPodPowerManagement % {§F L 7= PerformanceProfile Dl

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

workloadHints:
realTime: true
highPowerConsumption: false
perPodPowerManagement: true

2. 774 ~D cpufreq i/X+—% . PerformanceProfile 7 2% L1) Y —2X (CR) TEMDA—
FILBIEE LTEHRELET,

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

additionalKernelArgs:
- cpufreq.default_governor=schedutil ﬂ

Q schedutil Ai/\F—DFERANMHEREI N F I H. ondemand /3 —* powersave 5/
FT—REDMDANST—%FHATEIEETEET,

3. TunedPerformancePatch CR T& A CPU BEIRE %=X EL T,

spec:
profile:
- data: |
[sysfs]
/sys/devices/system/cpu/intel_pstate/max_perf_pct = <x> ﬂ

Q max_perf_pctid. cpufreq K51 N—HBETEXZHRRNAFEHEZ,. Y R—bIhTW3
A CPU BRBDN—tYT—VDHTHELE Y, TOEITANTOCPUICERIN
F9, YR—PMINTVWBHEKRARKRNIE
/sys/devices/system/cpu/cpul/cpufreqg/cpuinfo_max_freq THRTX XY, =& L
T. All Cores Turbo EEE T RTD CPU %2 HIR T 2EIEG A FERATEXZ Y, AllCores
Turbo BEE#IE, IRTOATHAITARTHEAINTWVWR EZILE2ITHIEITINS BN
T9,

B R
o BEEDE Pod DEENE— NOEML

e Guaranteed Pod D9 BEI N7z CPU DT /341 RE Y AANIEDEE

N25. AV ISANSVFv—BLCT7 TV r—>a3ryary5F+—0 CPU OFIR

164



FNERLATVYY—Fa—=vY

—BH BN RAXF—EVTBELTT—0—RIRVIF, LATVY—DREAZIFPTVWTOERIC
HEEBEZDABEMEOHBFETCCPUAFERLEY, 774 MTE, AVTF—F V84 LIETAR
TOFYZSA Y CPURFRLT, I RTODAVFTF—45—HICEFTLET, ThHRET, aVFF
ANZAAYTFELIPLAT VY —DNRETZA8EI’HYET, CPUZNR—FT12avbTdZ &
T, JAZXADEZWTOERELAT VY —DEEEZZFIPTVWIOCREZDE L. THEHCIENT
XFY, LLFDFRIE. Node Tuning Operator AL T/ — KRB LK. CPUTTOERANED
EDIKETEINDIDERLTVWET,

N3 7ORADO CPUHIY KT

o947 Details

Burstable # & ©* BestEffort Pod BKLATYY—DT7— 20— RPEFTINTWBIE
A% E, FED CPUTEITINE T,

A1VI7Z5AMNZYF v — Pod BKLATVY—DT7— 20— RPEFTINTWBIE
A% E, £ED CPUTEITINE T,

Y 5AH F#FEH CPUIC) ¥4 LU kL ZE T (OpenShift
Container Platform 4.7 LI TldA 7> av)

h—x7OtER FHFEH CPUADE Y

LATVY—DREEZIFPTWVNT—20— K Pod DEEI N T—ILD S DOHEMEE CPU DEFEDE Y b
ADEYV

0S 7O+t R /systemd H—E R FHEH CPUANDE Y

TARTD QoS At R4 1 7 (Burstable. BestEffort.  7=I& Guaranteed) ® Pod IZE| Y Y TH AL
) —REDIAT7DREIR. DEINLT—IDBELALTY, FHEAT—ILOBER. V72
I—BLUVARL—FTA VIV RATLDNIRF—EV TEBETHERT 201/ — RO T7ERE
MHHIBRINE T,

11

J—RIF100 A7 DBEEHBATVWET, V7 RY—BEBEE, NT7+4—< 2707714 %EFERL
T.S507%0BT—IVICEIY YT, SOT7E2FHNT—ILICEIYHETET, 75 R9—BEEIL 25
17 % QoS Guaranteed Pod ICE|Y H T, 25 07 % BestEffort % 7= (3 Burstable Pod ICE|Y 1T
T, Chid, DEEINET—ILDREE—BLET,

12

J—RIZ1I00 A7 DEREXHATWET, VS RAY—BEEIZ, N74+—< Y2707 714 %FHL
T. 50a7%DBMT—ILICEIYYT, S0AT7EFHNT—ILICEYYETET, V77 RY—FTEHEIT.

50 {@ldD 3 7 % QoS Guaranteed Pod ICE|Y T, 1{ED 37 % BestEffort % /=3 Burstable Pod ICZ|
YETET, Thik,. DBESNAT—ILOBEA1AT7BAITVWET, CPUBREN T+ 7D, Pod
DA 1= VIR LET,

FRIBEEB/N—T4>a=ZvINI—VE, N—KDxzT7, 7—70—RKDEFME., FEINDVR
FTLAFREDZLDERICL>TERYET, WOPDH Y I I—RFT—RIERODEHY TT,

o LAFTUY—DEELAZITPIWVWI—IO0—KERY NT—I A9 —T (AR hO—

S—(NIC) R EDREDN— R T TAEAT2HBAIR. FEBEINAET—ILADCPUA, TD
N=RDOIFICTEBEFTEVWCEZHERLTLLEIW, 2R Ed, 7—70—FRZ@EL
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Non-Uniform Memory Access (NUMA) / — KICELE S 2 ENHY £,

o FTHFEAT—IVIE, TRTCDENYAAZNEBTZLHIFRINET, YRATLRXY NI—7
ICIKET 2581E. IRTOEENNT Y MEIVIAAEZNIET 572012, T84 XDFH
T EEYYETET, 416 IEDNN—Va VTR, 7—70—REA T a3 Vv THBEELT
SRIFIFTEET,

FHBFANN—T 4 a Vv ERBIR—T 4 aVICEDEHED CPUAFERT AN AERET 2L, 5HA
BROMEUNENNBETT, TNARAPXEY—DONUIMAT 74 =514 —REODERIMEBLTWE
I, BRIF. 7—70—RT7—FFI9Fv—EBEDI—RT—RICHEEKELZE T,

BE

FHIFHD CPU T—ILEDBEI N/ CPU T—ILIZEE L TIFAR ST, I didHic,
D—h—/—ROFAAELITRTOIATICENZRELHY X,

NIRFX—EVTHRHET—oO—RPBEEICFSHLABWVWEIICTZICE. NT7+r—3> 27077
A1ILDspeczV>a > TCPUD2DODIIL—T%BELET,

e jsolated- 77V —>avarvsF+—7—- 0—ROCPUAIEELET, ThH5DCPUD
LATYY—HDA—BELAYIET, 2OFIL—70 7O ITIEEIYAHD LW, DPDK
Oy hOZX0OEEENALYSRY ET,

o reserved- VS A —BLUVARL—F A VIV RTLDNIAF—EY TEERD CPU %
]BELE T, reserved ZIL—TDRL v RiF, EV—THBZEDEWTT, reserved 7/
W—TTLATUVY—DEELEZIFIPTVWT T r— a3 v aRTLAa0nTLEIY, L1F
VY—DEEAZIITRPTWT Y r— a3 vk, isolated VI —TTEFTINE T,

FIE
L BEON—Rz7EMROS—ICB LN A—< 270774 EEHRLET,

2. infaB LTI r—YaryavsF—RICFHLTHE T 5 CPU T, reserved &
isolated /X5 X —4% —%EBIML XTI,

apiVersion: performance.openshift.io/v2
kind: PerformanceProfile

metadata:
name: infra-cpus
spec:
cpu:
reserved: "0-4,9" ﬂ
isolated: "5-8" 9

nodeSelector: 6
node-role.kubernetes.io/worker:

Q D52 —BEUVARL—F 4 VT RFADNIRE—EYHTH 20 EETE 2 infra
AVF+F—OCPUEELZET,

Qg FPFYr—3vavFF—hAD—4sO0—REEFTECPULEIEELE T,
g ATV J—RELII—HBEL TR ITA— VR TOT7AIEHED ) — RIC
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N.26. 9SRY—DINAN—RAL YT A4V ITDETE

OpenShift Container Platform 7 S A9 —DNAN—ZAL v T4 VT ERET BITIE, N7 4—T VR
TAT774IADCPURL Y R#lE, FHREFAFTIEDBINTS CPU 7—ILICREINTWEDER
CaO7HUIERELZX T,

Pz
NIA—VRATAT7AINEBELTHOSORANDNANR—RL YT A VIBELEE

B § 554513, PerformanceProfile YAML @ CPU isolated 7 1 —JL K & reserved
TA4—ILREFHLVREICEDETEHRLTLLEIY,

DIk

H
[=]

LABIICERIIC LR A RDNAIR—ZA LYy T4 VTREEEMICT S

&. PerformanceProfile YAML ICY) A RINTWB CPUOT7DID AEL K A<
REARERMEIDHYET, COREVPEE->TWDE, JURIMNRERINS CPUNE
DB RBID, /—RKHBPFBETEIARL RS AEEL,HY 7,

AIRE 4
e cluster-admin A—J)LEF DODI—H—E LTISARY—IZLTIVEATE S,

® OpenShift CLI (oc) DA X k=)L,

FIR
L BRETIDLEDHDKRAMDEDCPUTEDRAL Y RAEITINTVWEIAIEERLET,

PSR —=ICAT7A 2 LTUTOIAYY RZETL, RAMCPUTEIFTINTWSERAL Y F%
RRTEIXT,

I $ Iscpu --all --extended

H A B
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

ZOFEITIE, 4D2DYBECPUIT T8 D2DHBECPUITHIEFTINTVWET, CPUOB LT
CPU4 [E¥FE 7 D Core0 TERITINTH Y., CPUIBL TV CPUS IIMEI T 1 TEITINT
WEd,
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T, BEOYWECPU T (LTOHITIE cpud) ICREINTWE ALY RERTRT SIC
i, Yz 7OV T MEBEVTROITY REERITLET,

I $ cat /sys/devices/system/cpu/cpu0/topology/thread_siblings_list

H A B

| o4

. PerformanceProfile YAML CTHOBEI N/ CPUB L UVFHNINAZCPUABERALET, =& &

I, $®IEIT CPUO & CPU4 %isolated & L TRE L. #WIEIT7 CPUI AL CPU3 B LU
CPU5S 5 CPU7 %reserved & L TERETEXE T, FTHELUDBEI N/ CPU AR ET %15
BT, PodAD infra AV T F—I3FHINLCPUEFERL., 77U —Yaryaryrr—ik
DEEINLCPUEFRLET,

cpu:
isolated: 0,4
reserved: 1-3,5-7

R

FHFHD CPU T—ILEDBEI N/ CPU T—ILIZEE L TIFARST, Thd
I, 7—H—/—ROFBEARELITRTOIATICLEDNZRELNHY FT,

BF

NANR=RAL Yy T4V TE, IFEAED Intel 7OEY Y —TT 74 NTERICAEST
WET, NANRN=RAL vy T 1 VI ENRGE. BEOIT7TUEINDEIITRTDR
Ly RADBET 2, ACOAT7TUIEBTINELNHY T,

NAR=RL Y T4V ITDPEMRIGE, RIEINLZTRTOD Pod A, Pod DREEZ% 5| X
BITHBEYEDN DD "/ AV —RAN="IKRZERT 27DIC, AFEYILFALY T4
YT (SMT) LNV DERZERT20ENHY £9, #FHIE. Static policy options 2%
BLTLEIW,

N261LELATYY—T TV 5—avyBAONAN—RA LYy T 1 > TDESE

BLATYY—UERICYVZRI—%RETDHEIE. V7RI —%T 704 F BRI, NA/8—2R
Ly T4 VT EBEBRHICTEINEDIDNERETLTLKEI W, NANR=L v T 1 VT %EMT DI,
ROFIREZRTLET,

168

L NAN—=ROz7ERNRAY—ICE LR 72— 270774 AERKLET,

2. nosmt ZEBIMDOH—XRIBIHELTEELET, UTONRT7r—< 2 R7O07 74 ILDHIZ,

CDHBREICDVWTRLTWET,

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

name: example-performanceprofile
spec:

additionalKernelArgs:


https://kubernetes.io/docs/tasks/administer-cluster/cpu-management-policies/#static-policy-options
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- 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

pa 3

FHELIUODBINAE CPU RRET DHEIC. Pod AD infradvT+—IxF
WINhZCPUARFRL, 77V r—Yavavs+r—Eo8In/k CPU 2
ﬁ L/i_a—o

11.2.7. Guaranteed Pod OB BEXI 7= CPU O F /N A RE|VY A AHNIBDEIR

Node Tuning Operator i&, RA N CPU %, PodInfra AV T FT—%28L VS RY—&ARL—FT 1V
TYVRATLADNIRAF—EVJEBRAOFHCPU E, 77—/ 0—RKNEERTT27S)r—>avay
TT—HAONBCPUILDBEIL TEET LI ENTEEY, ChildY, BLAF7Yo—D7—o0—
KA® CPU % isolated (2B I N 7/= CPU) & L TERETE £ Y,

FINA ZDEYIAHITDWTIL, Guaranteed Pod BAETINTWS CPU 2T, CPU DA —/\—
O— REFSCHDICTRTODBEI N CPUBLUVFHNINKL CPURBITERTIOHINET,
Guaranteed Pod D CPU (E, BAET 27 /5T —2 3 VH Pod ICEREINTWBIHEICT/NA RE|Y5A
AHENBTERLRYET,

N7 4=V ZAF0O7 74T, globallyDisablelrqLoadBalancing (£. 7 /31 RE| Y AHDNE I 1
ZONEINEBEEBTLZAHODICFERINET, HEDT7—20O—KTlE, FHUINALCPUIE, T/N1 R
DENYIAHENIEB T ZDICEICTRRERTIERWEZD, T/ ZADE|Y AHIEDEEI N CPUTY
O—/NLICEMEINTWER A, 77 4L M TlE Node Tuning Operator (2Bt X 117z CPU TD T
INA ZRENYAHZEMICLEE A

N.271 /—KODBHRIRQ 7 7 1 =757 1 —XEDHER

—EDIRQAY MA—F—TIKIRQ7 714 =T 14 —FRENYR—PFIhTVWARWEDH, BICTRTD
US4V CPUNIRQY ARV ELTRABEINEYT, CNSH5DIRQIY MO—5—IE CPUO TIEFEIC
E2ITINET,

LLFIE. RQ7 74 =254 —BEIPYR—FINTWVWAWVWI EA RedHat BERHE L TWD RS A4 /=&
N=R2zT7DHTY, COYVRANITRTEREEL TWDDIFTIEHY THA.

® megaraid_sas R ED—EDRAID O bA—5— K54 /X—
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o ZLDAERMEAET)—ITIRXTL R (NVMe) RS54 /X—
e —HBD LAN on Motherboard (LOM) % k7 —2 3y hO—35—
® managed_irqs AT 5 K51 /3—

T

R

RQ774 =574 —REAYR—MLAVWVERIE, 7Oy H—0DEHE. RQIV K
A—>—, YHY—R— ROOREGLDSICEAEL TWDHEELHY T,

DEEINI-CPUICEMRIRQT7 74 =74 —DEREINTWVWBIGEIE, —EDN—RKRI7T7FEIER
SAN—TIRQ7 74 =T 14 —BENMNYR—FINTWAWIEEREBLTWSHAEMELGHYET, B
MRT 74 =2T4—%RDF3ICIE, mRAMIAOTA4Y L, ROOAT Y REERITLET,

I $ find /proc/irq -name effective_affinity -printf "%p: " -exec cat {} \;
Hh

/proc/irg/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:
/proc/irq/8/effective_affinity:
/proc/irq/9/effective_affinity:
/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/irq/25/effective_affinity:
/proc/irq/26/effective_affinity:
/procl/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 = = 2 a N = O 00 =

N = 00O~ DMO2ENAN= 2 2N

—88®D K4 /N—id, managed_irqs ZFEALET, TDT7 T4 =74 —lFHhH—RIITL > THREMIC
BEIN, 22— —FEIET7 712714 —%2ZETEFEHA, BAIKEL>TEE., INHDIRQ D BES
N CPUICEIYHTONBZEHHY FT, manage_irgs DFFHIIC DLW TIE, Affinity of managed
interrupts cannot be changed even if they target isolated CPU SR L T X W

1.27.2. /J—REYIART T4 =T 1 —DHRE

170


https://access.redhat.com/solutions/4819541

FNERLATVYY—Fa—=vY

EQATHT A REIYAHER (RQ) £ HETE 22 AT 27010, IRQ BIMEEHEICY S
2Ah—J)—REZELET,

=S5

o IT7%NBETHITIE. TRTDY—N—N—RJz7AVR—IXVMIRQT7 74 =74 —%
HR—MLTWBRELrHYET, —N—DN—ROz7IVR—FXV I DPIRQT7 714 =
FTA—5HR—KRLTWBENEIDEBERT BI2IE, Y—NN—DN—RIzT7E¥ESET 3
™ N—=Roxz77OnNA F—ICBRVEDETLEI W,

FIR

1. cluster-admin #&[R %D 1 —%'— & L T OpenShift Container Platform 7 5 24 —icaJ 4 >~
LExY,

2. X7 #+—<YR70O7 74 )LD apiVersion % performance.openshift.io/v2 = {FRd 5 & 3 IC
BRELET,

3. globallyDisablelrqLoadBalancing 7 1 —)L K% HIfRd 2 H. Ih% false ICERELE T,

4. BYIRDBEINT-CPU EFHNINICPUERELE T, UTFTDR=RY MNME, 2 DD CPU
EHIRTS 707714 RLTWETY, IRQ ARE2DEUIL, isolated CPU Y N TEITINT
W3 Pod ICDWTEHMICINET,

apiVersion: performance.openshift.io/v2
kind: PerformanceProfile
metadata:
name: dynamic-irg-profile
spec:
cpu:
isolated: 2-5
reserved: 0-1

pa )

FHCPU EDBECPUARET D E, ARL—FT 1 VIV RATFLTOER,
A= TOER, BLWsystemd H—EXDNFH CPU L TERITINFT, 1
VISANTIVF¥y—Podid, BLATYY—DT7— 70— RKHIERITINTWV
DG ERWT, 2D CPU TEITINET, BELATVY—D7—20—K
Pod lZ., DBEINAT—ILDOEFEHCPU TEITINET, FME. 1752
NSOFv—BLOT7 IV r—o 3057 —0O CPUDHIRE] #58BL TKL
7230,

11.2.8. Huge Page D& E

/ — K&, OpenShift Container Platform 7 5 24 —T{#ER X1 % Huge Page A ER/1ICEIY B THHE
DdH Y £9, Node Tuning Operator ZfEA L. HFED / — KT Huge Page Z&IY HTX Y,

OpenShift Container Platform (&, Huge Page Z{ER( L. EIY K T2 AEZRM L £, Node Tuning
Operator l&, 74— V2707714V EFERALT. ThaLYBBIITY AEE2RELET,

fEzE, R"74—< 22707 74 )LD hugepages pages 27 > 3 ~ T, size. count. L UVF
723V Tnode DEHDT7OY VAIBETEET,
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hugepages:
defaultHugepagesSize: "1G"
pages:
- size: "1G"
count: 4

node: 0 ﬂ

Q node X, Huge Page AAZIY X TH5HM% NUMA / —RTY, node 28K 2L, R—IJIFTART
D NUMA / — RETHZEICHOBIInE 7,

%% .
' EEAST L s A RTEET 2T VRET—ILDRT—9 A &ML T,
INHidE, HugePage Y HTHDICRERE—DEREFIETT,

®

EI-I;

o RTEAEMRT BICIE. /— KLED /proc/meminfo 7 7 1 ILESRLE T,

I $ oc debug node/ip-10-0-141-105.ec2.internal

I # grep -i huge /proc/meminfo

H A B

AnonHugePages: ##t#### ##
ShmemHugePages: 0 kB
HugePages_Total: 2
HugePages_Free: 2
HugePages_Rsvd: 0
HugePages_Surp: 0
Hugepagesize: A
Hugetlb: HiHHE 1

o MY A X&M|ET 2ICIE. ocdescribe ZFEHAL X7,
I $ oc describe node worker-0.ocp4poc.example.com | grep -i huge
Al
hugepages-1g=true

hugepages-#i#t#: ###
hugepages-#i##: ###

11.2.8.1. 8D Huge Page 1 XD&AIY KT

BLAYTF—TEMLDZY A XD Huge Page ZBERTEEY, INICLY, HugePage 1 XD=—
ADEBZERDAV T F—THREINDLYERLPod ZERTETET,
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TcEZIE, Y1 X1G & 2M ZEF T E. Node Tuning Operator (FLATFICRT L2 IS/ — R EICHEAD
YA XEHRELET,
spec:
hugepages:
defaultHugepagesSize: 1G
pages:
- count: 1024
node: 0
size: 2M
- count: 4
node: 1
size: 1G
11.2.9. Node Tuning Operator % L 7= NIC F 2 — D HlIE
Node Tuning Operator (&, NIC ¥ 2 —%ZHBIRL T/NT7 4+ —<T VR ZALIETZDICHILIEET, /N

T73—XVARATA7 74V EFERALTHEATV., IFIFLRYRNT—IFNNSRADF1—%HhR¥
JARXTEET,

N.2910.RT7 44—V 27AT 7A4IICE S NIC F 1 —DHE
NI3—IV27O7 74NV %EFERTZE. EFXRY NT—ITFTNA ADF 21— HERETEFT,
PRI HRORY NT—IFNRA RFLUTDESY TT,
o FRERY NT—UFNA2R
o HWHDF1— (FrXL)EYR—RNTZRY hT—IFNA 2R
BR—IHRADERY hT =0 F/NA RFLLTDREY T,
® PureSoftware xY N7 =942V 45—T x4 R
e JOVITFTNAR

® |ntel DPDK Virtual Function

AR
e cluster-admin A—J)LEF DODI—H—E LTISRY—IITIVEATE S,

e OpenShift CLI (oc) 4 Y &2 h—ILI N T W3,

FIR

1. cluster-admin #£fR % #F D1 —+4—& L T. Node Tuning Operator A 3£179 % OpenShift
Container Platform 7 5 24 —icaOJ4 v L ¥,

2. BEVWDN—RIzFPENROAOY—ICBEBLEN T +— VR 7O07 74V EERLTEBLE
T, 7OT77AINDERICEATEZHA YV RIF, N7 42—< 277741 ILVDERDE S
avESRBRLTLETY,

3. ZODER LR 74— 2707714 ERELET,
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I $ oc edit -f <your_profile_name>.yaml|

4. spec 74 —ILRICnetA 72z MNE/RELEFT, ATV M) RMIIE LFD220D
TJ74—ILREEDHDBIENTEET,

e userLevelNetworking l&. 7—ILE7 S & LTHEINZMWET7 1 —ILRT
¥, userLevelNetworking ' true D356, Y R—FINTWBITRTOT NS ZADF 21—
HiE, FHINACPUBICEREINE Y, T 74/ NI false TY,

o devicesld, F1—%FHCPUBICKRET DT NNA1 ADY A MNEIBET ZEEDT 1 —I)L
RTY, TNARAYRAMIMAHEI/ELRWVE, BEDNITARTORY NT—2F /34 RITE
AIhzxzd, BEFIUTOESY T,

o interfaceName: CD7 4 =)L Rigf V9 —TJ x4 AE&%&IBEL. EFxLIFAEADY I
A9A4IVDIAIVRA—REHR—MLET,

m JA) RAH— FEXDH: <string> .*

B BOIL IV, BEFOS) 74 v I ADMEEET, BRAY X RUADTRTOD
TNAZIIRY N2 —DEREZEAT 5I1C1E. I<devices ZFERAL F 9 (i
leno1),

o vendorlD:16 Ew b (16 #$) & LTRINDZ XY NT—IF N\ ARV S —ID, %5
#iFox T,

o 9devicelD:16 Ev k (16 EH) & LTRINDZRY NT—UF A X ID(ETI)., HE5E
H#iZox T,

pa )

devicelD NMEEINTWBIHEIL. vendorlD £ EETH2MEHLNHY F
9. T/ ATV ') — interfaceName. vendorID. 7-i% vendorlD
& devicelD DR 7 TIEEINTWVWBEITRTODT/NA REBFIC—HT
5TNARE, FYRT—=IFNARELTOERDPHYET, TD
B, ZDFRY NT7—=0 781 A& net F 2 —HHAF# CPU IR TE
nxd,

2DOLUEDTFNA REI/ET D&, net Fa -8, ThsOVWThh
IC—BT % net /N1 RICBREINE T,

5 ZONRT74—<V2R7AT774ILDOFIEFERALT, F2—HEITRTDOT/NA ADFH CPUEK
ICERELE 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. TDNRIT A= VRA7AT 74 ILDPIEFEAL T, EEINLTNA AFBIFIC—HIT BTN
TOTNAZADFHCPUBICTF 2 —8ERELE 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: "eth0"
- interfaceName: "eth1"
- vendorlID: "Ox1af4"
devicelD: "0x1000"
nodeSelector:
node-role.kubernetes.io/worker-cnf: ™"

7. ZDONRIT 33— VRATAT7AILDHIEGFAHALT, A1 V9 —T x4 RAZeth THIFZITARTD
FTINAZADFHHCPUBICF 2 —HABZELZET,

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. TDNITA—<vARA7AT7 74 ILDRHI%EEEL T, enol UADEZRIDA VI —T A4 A %&HD
TRTCDOTFNAZADFHCPURICKF 2 —BAERBRELFT,

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:
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- interfaceName: "leno1"
nodeSelector:
node-role.kubernetes.io/worker-cnf: "

9. ZDNT7 44— VRT7OAT7 74 ILDOPFEFALT, 41 9 —7 1 X% eth0. Ox1af4 D
vendorlD, & & U 0x1000 @ devicelD 22D RTDT /N1 ADFH CPU I F 1 —H %%
ELZFT,

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. BFISI NN Tr—< 27077452 ERLET,

I $ oc apply -f <your_profile_name>.yaml

BIER R

o NI7F—2 270774 ILDVERK,

11.29.2. ¥ 1 —RA7—4% ADHER

ZDEIVIAVTIE, IFIFHRNRT7A—TVR7AT7A4IICDOVWT, TEDFEAARIIT D2 HE%S
BEHRLTWET,

11

ZOBITIE, BR=MINTWVWSE TRTOT/NA AD net Fa—#Hid., FHINLCPUR () ITRTE
IhExFd,

NI7F—<VRA7AT77AIDOEEEI Y 3 VIRDESY TY,

apiVersion: performance.openshift.io/v2
metadata:
name: performance
spec:
kind: PerformanceProfile
spec:
cpu:
reserved: 0-1 #total = 2
isolated: 2-8
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net:
userLevelNetworking: true
#...

o LUTDIAYY RZEFERALT, T/HAM RICEHENITONAEF1—DRAT—F XA ZRRLIET,

-

R

NI A= VRT7AT7AIHIERAINIL/—RT, UTFOOYY REETLE
ER

I $ ethtool -| <device>
o JOJ77AIINDERANICFI—DRAT—YAEMHRELET,
I $ ethtool -| ens4

H A B

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 JO77AINDEREBICF1I—DRAT—YIRAEHRELET,
I $ ethtool -| ens4

H A B

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 @)

qj Fr RV EHAFEDEDE, TRTO Y R— MRIROFT /N ZDOFH CPU DEEHEIL 2 ICAY X
T, ThlE. R74A—<TVR7AOT7 74N TOERERBE—RHLET,
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12

ZDFEITIE, YR—FINTWVWBE IRTDRY NT—=DUFT /N1 2D net F 2 —#HIE. FHIN CPU
] (2) ICHFED vendorlD #35E LT, BREINE T,

NI7F—<VRATAT77AIDOEEEI Y 3 VIRDESY TY,

apiVersion: performance.openshift.io/v2
metadata:
name: performance
spec:
kind: PerformanceProfile
spec:
cpu:
reserved: 0-1 #fotal = 2
isolated: 2-8
net:
userLevelNetworking: true
devices:
- vendorID = Ox1af4
#...

o LUTDAYY RZEFERALT, T/HAM RICEHENITONEF 1 —DRAT—F9 R EZRRLIET,

pa

NIF—TVRTOT7 74P ERAINZ/—RT, LTFOOAT Y RAEZETFTLE
ERR

I $ ethtool -| <device>
o JOJF7AIDBEREICF2I—DRAT—YRAEMHELET,
I $ ethtool -| ens4

H A B

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 @)

'Dvammﬂmﬂ4T%5#ﬁ—hﬁ%@é?ﬂ4z®éﬁ%maw%muthiTOtti
I£. vendoriD=0x1afd DX v N7 —-F/N1 X ens2 B'BIICTFEET BHBEIC. TDOTFTNAREE
HT20Dnet¥a—%2E5Fd, Thidk, XNT77—<Y2R7OT774ILTOHRERNETE—HL
7,
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%I 3

ZDBITIE, HYR=FINTWVWB IRTORY NT—=IFTNAZADBEZELEZT /NI R IDDVWTIHIC
—HBIBGEARIC. TDRY NT—0FT /N4 ZAD net F 2 —Hid., FHINLCPUE () ILREINE
£

udevadm info A< KT, T/ ZDFMRL R— MN2HERTIET, UTOBITIE. T34 ZIFLL
TOLSICRYFT,

# udevadm info -p /sys/class/net/ens4

E: ID_MODEL_ID=0x1000
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 interfaceName 7' eth0 DT /N1 ZDIFEIC net ¥2—% 21, vendorlD=0x1afd4 =3iFDF/\
A RIIE. UWFDONR 74— R7O7 74V EEELET,

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 JO77AINDEREICF1I—DRAT—YIRAEMHRELET,
I $ ethtool -I ens4

H A B

Channel parameters for ens4:
Pre-set maximums:

RX: 0
TX: 0
Other: 0
Combined: 4
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Current hardware settings:

RX: 0
TX: 0
Other: 0

Combined: 2 @)

'Dvammﬂmﬂ4T%5#ﬁ—hﬁ%@é?w4z®éﬁ%maw%mun%iéni
9, =& Z1E, vendorID=0x1af4 Dy K7 —2 57 /34 X ens2 B RIICEFEET DHEIC.
CDTNARERET2DODnet Fa—%FE5£9, EHkIC. interfaceName 5 eth0 D
FINA RUICIE, Bitnet F2—D2ICKREINET,

1.29.3.NIC ¥ 21 —DFEEICEAdZzAX VY

YL TONETNS RADFEMERTAOTA v =K, ThENRD Tuned T—EVOJICEHEI N
9, UTFTDAvE—TI, /var/log/tuned/tuned.log 7 7 1 JLICEEERINBIHZEL’HY T,

o FEEICANYETONET NS RDFMZTY INFO X v E—IDEHEINET,
I INFO tuned.plugins.base: instance net_test (net): assigning devices ens1, ens2, ens3
o HYHTBHIEDTESZTNAANRWIEEIF, WARNING X v E—IDEEHEINET,

I WARNING tuned.plugins.base: instance net_test: no matching devices available

N3.YFZINIYAMLBESLSMELATYY—D—O0—RKp7aEYa=>

%< DB, BICERMERCEBEERTIE. NMMNRNT7x—< Vv RAVE21—FT a1 VT EFRTMEREL
1Fvo—mROLNET,

OpenShift Container Platform I&. OpenShift Container Platform 7 U 4 —> 3 v DEL A TV —
NRI74A—IVRE—BLEGENEEZRERIRT 27-ODBEEF1—=> 7 %%E%9 % Node Tuning
Operator ZIRHELE T, TOLIREREEITIICIE, NT73—< VA TOT7 7M1 IVEREEFEHLZE
T, kernel-t ADA—RIVDEH, PodM YV I75AVTFT—45ECISRY—BLVOARL—F 1 VT
VRATFLDNIZAF—EVITELERACPUDFN, 7V r—2avavs+—No—o0—R&EET
T257HDCPUDLDEE. READ CPUDEMEICL 2ENEEEIRZITO CENTEET,

p= =)

TV —2 a3 aEEMT 5 EEE,. RHEL for Real Time 7O AB LUV AL v K IZE
HINTWE—MBIAHEREIRICHK > TS LI,

BAEE R

o NIF—IVRATOAT77AINICEBEBELAT VY —5FRBT 20D/ —ROFa—=4

N3LYTILIA LEREAEZ T —H—IBELATYY—DT7— 00— RE RS
Ta1—)LT B

DTINI A LEEEARET B/ 74— VRO 7 74 )V E@EBALIZ7—H—/—KRIZ, BLATYV
—D7—40O—RERFV1—-)ILTETET,
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pa )

BED/—RTI7—0—R%EZR5T21—)IT3ICIE Pod hRH LYY —R(CR) T
SRVELIY—EFRLET. INILEL Y4 —IE Node Tuning Operator IC& > T

BLATYY—RBICREINTYVERET—IILICEIYE TS hTWSE )/ —RE—HL

TWBREIHY XT,
GRS 3aa
e OpenShift CLI (oc) 4 Y &2 h—ILI N T W3,

o cluster-admin ¥R =HFEo>1—H¥—-—& L TAJV1 L TW5,

o KLATVY—D7—4/0O—RAWFICT—H—/—REaFa1—=UJT374—< RO

774N E ISR —ITEBL L,

FIR

LELATYY—DT7—20—RADPodCRZERH L. 75X —ICEAL XY, RICHZR

L/i—g_o

D7V A LNBEFERT 5L D ICEE L Pod HEDHI

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” G
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
#...
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Pod ME4THFIC CPU Completely Fair Scheduler (CFS) D9 # — % #HMICL £ 9,
CPU BB ZEMICLET,
/—REDPod ZEIYAAUNENSERALE T,

nodeSelector 7 NJL(Z, NodeCR T EELLZIRNILE—HLTWBRRELrHY T,

0009

runtimeClassName &, 7S AY —TCRELNT7+—I VA TAT7 74 I DERIE—
LTWBRENHY T,

2. Pod ® runtimeClassName % performance-<profile_name> DX TAAL £ T,
<profile_name> (& PerformanceProfile YAML @ name T3¢, LiZDHITIL. name I
performance-dynamic-low-latency-profile T9,

3. POdWEBICEITINTWE I L 2R LET, RT—F XD running TH Y., ELL enf-
worker / — RDREINTVWEIRELHY FT,

I $ oc get pod -0 wide
FRINBWA

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. IRQ OEMER AT ICREI N7 Pod B EITIND CPUZEIGEL T,
$ oc exec -it dynamic-low-latency-pod -- /bin/bash -c "grep Cpus_allowed_list
/proc/self/status | awk '{print $2}"

FRINhBMA

I Cpus_allowed_list: 2-3
J—ROFBRENELLHERAINTWS I L ZHELET,
1L /—RiCAJ4 v LTREZERALE T,
I $ oc debug node/<node-name>
2. /J—RDI7 7AWV AT LZFEATESZEZ2HRALET,
I sh-4.44# chroot /host

FRINhBHA

I sh-4.4#
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B T7ANWMDUYRATLACPUT 74 =274 —NA7IT, CPU2 ¥ 37%& D dynamic-low-
latency-pod CPU D' EEFNTWARWI & AR LT,

I sh-4.4# cat /proc/irg/default_smp_affinity

H B

|33

4. ¥ 27 LD IRQ A* dynamic-low-latency-pod CPU TETINZ LD ICREIhTWAWI &
EHERBLET,

sh-4.4# find /proc/irg/ -name smp_affinity_list -exec sh -c 'i="$1"; mask=$(cat $i); file=$(echo
$i); echo $file: $mask' _ {} \;

Hi

/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: O

/proc/irg/5/smp_affinity_list: 0-5
/proc/irg/6/smp_affinity_list: 0-5
/proc/irg/7/smp_affinity_list: 0-5
/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

DIk

==
(=

BLATVY—RIC/—REFa1—=VTTHEXIC. FREINLCPU ZRELE

T577T)r—yaveElarabtTCEITTIO—T 2 FRATZE. LATY—N
2LERIZFEELrHYET., KDYII, BUICKRESh XYy hD—270—-7
Dy N E, BO7O—TH5FRALTLIEIL,

BaEE R
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o /—RELIIY—DERICLBZIFE/ — RAD Pod DESE

® Assigning pods to nodes

11.3.2. Guaranteed QoS 7 5 X =D Pod D{ERK
QoS 7 5 A M Guaranteed NMIEEINTWS Pod A#EM T BMRICIE. ULTFEEBLTLEIWL,

o PodDIRTDIAVFTF—ITIEIATYY —FIRELOCAEY —ERDAHY, TN SHIIEALTH S
WEIHYET,

e Pod DIARTODIVFTF—ITIEZCPUDHIPRE CPUEBRNMNETHY., ThHIXE L TH S
ELhHY FT,

LFOFIE, 12D YT F—%5FDPod DEBRET 7ML ERLTWET, AT F—ITIEXE) —H
[REXAEY—ERMHY, EE55E200MBICHELET, OV 7T F—ITIE CPUKIR E CPU ERA
HY, EE55E1CPUICHEYSLET,

apiVersion: v1i
kind: Pod
metadata:

name: qos-demo

namespace: qos-example

spec:

securityContext:
runAsNonRoot: true
seccompProfile:

type: RuntimeDefault
containers:

- name: qos-demo-ctr
image: <image-pull-spec>
resources:

limits:
memory: "200Mi"
cpu: "1"
requests:
memory: "200Mi"
cpu: "1"
securityContext:
allowPrivilegeEscalation: false
capabilities:
drop: [ALL]

1. Pod ZfERX L E 7,
I $ oc apply -f gos-pod.yaml --namespace=qos-example
2. Pod ICDOWT DFMIEHRZRRL T T,
I $ oc get pod qos-demo --namespace=qos-example --output=yaml

H B

I spec:
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containers:
status:
gosClass: Guaranteed

pa

AVTHF—DOAEY)—HIREIEELTEH, XEY—BREZEBELADL>LHFE.
OpenShift Container Platform (IC& > THIFRICEHDETX T ) — RN BEIRIC
FYLBTohFET, AR, AVTFHF—DCPURIRE2IEELTEH., CPUEXR%.
BE LA >7kBAE. OpenShift Container Platform IZ & - THIFRICEHE T
CPUZEKRNBEFMICEIYETONET,

1.3.3. Pod ® CPU &&F 48D &1L

CPU B9 EEN X /I BAMICT 2HEEIL CRI-O LRI TEEINZT T, CRFODI—RIE, UTF
DEHEBITIHBEICDH CPU DEROREEDTITBEMICLET,

e Pod (F performance-<profile-name> 2> % 1 LV S A= ERAT2HENHY FT, LLTICR
FTEIIC RT72—IVRTOAT7AIVDRAT—9 R %HREL T, BUREGHIZIETIE
ER

apiVersion: performance.openshift.io/v2
kind: PerformanceProfile

status:

runtimeClass: performance-manual

Node Tuning Operator (&, BE&E/ — KT TOREMEES V¥ 1 L/N> RS — config snippet DIER & 7
SRY—TTOEMEZIVIA LI SADERZELELEYS, TORZRY MIEFE, CPUBRFDED
BRERBEEZBEMITIRERVWT, TIAIWMDI VAL LNY RST—EALCABNEZINTVET,

Pod ® CPU B0 = EIICT 2 ICI1E. Pod ERICLLUTD 7 1 —ILRDEFENZRENDHY XY,

apiVersion: vi
kind: Pod
metadata:
#...
annotations:
#...
cpu-load-balancing.crio.io: "disable"
#...
#...
spec:
#...
runtimeClassName: performance-<profile_name>
#..
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pa )

CPURRX—Y v —DHEHR) > —DNBMIINTWBIEE k\uwé%%ﬁﬁté
Guaranteed QoS %##i2 Pod ICDWT CPU B98I EMICLET., ChUADIF
ICCPUBTOMEEMICTEE, VRS — W@@@]/?T—@N?#—?VZE%
EY5HEMENDHY T,

N.3.4. BEREEDE\ Pod DAEHNE— NOERL

J—2J0O0—RKRHIETIND/—RKRDBEENEERETEEXIC, BEEEOEVWT—7O0—RKPFEAEZIT
BWEDICPod #RETEZET,

é*b XECT/—RERETDEXE, BEEOEVWI—20— K% Pod LRILD/NT +—< vV A&
THRETIVELHYET, DFY, Pod THEAINZIARTOOATFICEDREN N BEBREINE T,

Pod LNIVTPRAT—hECRT—M2EMICTHI LT, BEEOREWVWT—I/0—REREL T,
RED/NT =XV ALRNOFHBFEERRTE T,

XN4BEEDEVWT—/O0— RDZE

XERI e/ {E
cpu-c- wenable" D7/ T—raveEFERTEE. HECPUDCR
states.crio.io ¢ enable F—MNEBWFLIEEWTEIENTEET, H

MBMTEETSIEHTEEY, & xIE. cpu-
e "max_latency:micro c-states.crio.io: "max_latency:10" Z5&E L T.
seconds” BALAFYY—1074 208D CRT—NeBHW
ICLET, Pod ICRED/INT7+—< VA %&RHT S
IZid. fE% "disable" ICEREL £,

cpu-freq- #R—KMIhTW3 cpufreq & CPU @ cpufreq AN F—%EEL X
governor.cri governor, ¥, "performance" H/N\F—d. BEEOFWV
o.io: D—yO0—RICHEIhET,

[} =355

o BHEEMNDEWVWTI—VO—RPodARTI1—ILINTWVWE/—RONRI74r—< 270774
ITEBHEEZREL .

FIR

. BEEOEWT—/ 70— RKPod IIREBLRT7 /FT—YaveaBIMLET, COF7/F—Yavid
default 38 %4 —/\—2514 KL ZF T,

BEEODEVWTI—/0O0—K7/)5F—>avofl

apiVersion: v1
kind: Pod
metadata:
#...
annotations:
#...
cpu-c-states.crio.io: "disable”
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cpu-freg-governor.crio.io: "performance”
#...
#...
spec:
#...
runtimeClassName: performance-<profile_name>
#..

2. PodaEBREE LT/ FT—YavaEBALET,

RS
EBEEDT—/O0—-RERBEEDOT—IO0—-RZRAUBATRERITIS/ — NOEENRE

11.3.5.CPUCFS 7 +# — % OEMIL

E=>J3h/Pod®CPURAY M) VT %RHNT BICIE. cpu-quota.crio.io: "disable” 7 / 7 —
avaEFERALTCPodA2ERLET, D7/ T7— 3 ViE, Pod DEFTHFIC CPU Completely Fair
Scheduler (CFS) DY # —#% | L E T,

cpu-quota.crio.io % %I L 7= Pod Lk Dl

apiVersion: vi
kind: Pod
metadata:

annotations:

cpu-quota.crio.io: "disable”
spec:
runtimeClassName: performance-<profile_name>

#...

pa )

CPUCFS D7 #—# &, CPUXRRX—I v —DFHHRY) —DFHIZA > TWBIHE,
BLVCPULKAFERET % Guaranteed QoS 2D Pod DIBEICDOFHFEMIC L TK 71_
TV, fEZIE, CPUEBEZY Y EINAOVYTFHF—452EU Pod RETY, THUADIG
ICCPUCFS 7 # —4% &2 8iIZT 5 &, 751&—m®m®:yff—®m7z—7y
A EESZ DML HY 7,

BIER R

¢ WOUYSRY—RRANDHED 7 — LD TTRE

N36.E-v XNV T F—IETINTWS CPU DEY A AR D HERHE

T—7A—ROBLATYY—%2RRIBHIC, —MOAVTF—TRE, AVTF—DEZVT%KD
CPUNTNA REYIAAZMLEBLBVWELDICT Z2RELNHY FJ, Pod 7/ F7— 3V irg-load-
balancing.crio.io #A L T, EZV IV T F—DERITINTWS CPU TT /N1 RE|YIAH
HUBTEINEINEERZLET, RET D&, CRIFOICEY, Pod AV FF—HARITINATVE TN
1A ZADENY AAHDENICINET,

BxcxDPodICBT 2T F—HINE=ZVITINTWS CPUDEIY AHNIBAEENICT DICIE, /8

74—V AX707 74 LT globallyDisablelrgLoadBalancing 7" false ICZ2EINTW 5 Z & 2 FEER
LEF9. JRIC. Pod kT, irg-load-balancing.crio.io Pod 77 / 7 —< 3 > % disable ICRE L &
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ED

RD Pod E#kiICIX., COF7/FT—YavhEaFhTWVWET,

apiVersion: performance.openshift.io/v2
kind: Pod
metadata:
annotations:
irg-load-balancing.crio.io: "disable”
spec:
runtimeClassName: performance-<profile_name>

BIER R

® Guaranteed Pod D9 BEXI 7= CPU DT /N4 RE| Y IAANIEDEIE

N4.&ELAFY—)—RDFa1—=VITRAF—92ADT/INy Y

Fa—=VIRT—HADLR—KL, V5RA9—/—RDLATV—DBEBEET /Ny T 3IC
I&. PerformanceProfile 7 2% L)Y —RX (CR)RT—9 R 714 —I)LREFHALZET,

NALELATVYY—CNFFa1a—ZV I RT—9ADTNNY Y

PerformanceProfile 7 2% L")V —X (CR) IZIE, Fa—=VIDRT—HREHREL., LATVI—
DRI =XV 2ADETOBEET NNV TTBHDRAT—Y AT 4 —ILRHBPEEFNET, ThbdD
7 4 —JL Ri&, Operator DFFEMEDREEZTLRT 2REBICODVWTHRELZFT,

NRI7F—=IVATAT7ANICEYHETOENBI Y VERET—ILDRAT—4 AH degraded JREEICA D
CHABIMARENRET ZEEENHY. ThiZLY PerformanceProfile DA 5 —4% AHNMETF L &
T, TDHE. IV VERETSINIEEBA v E—VERITLET,

Node Tuning Operator I3 performanceProfile.spec.status.Conditions X 7—4% X 7 1 —J)L K&
FhTWET,

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 7 1 =)L RIZIE, N7 44—V RTAT7 7M1 INDRT—H A% RT Type lEXIEET %
Conditions & ENn X7,

Available

ITRTCOIVVRES L P Tuned 7AT 7 A IILDBEEICERIN, V5RY—JVKR—%Y NTF
RagEiciay., 5 (NTO, MCO., Kubelet) #5LEB L 9,

Upgradeable

Operator ICE > THRFINZ )Y —RIE, 7y T L —RERGTITIRICLERREICHEIHNED
NMerLET,

Progressing

NI = V2TAT7AUDSDTTOAAY N TOEZANBEBINALIEERLET,
Degraded

LTFoBEaIclI>—%RrLET,

o N—TUR7O7 74 IDMEFICKEL F L7,

o IRTOAETZAVR—RY MOEHATET LEHATL,

INLDYA FITE. TNTAUTO7 4 —ILRBEFENET,

Status
HEDY A TDIREE (true 7213 false),
Timestamp

NSV avod4 LRIV T,
Reason string
YTV DEHEY AIRERIER,
Message string
REE TS —DFMEZAT 2 ANHIGETE 2EHA (H2HE).

N4 v VEET—I

NI7F—V27AT7 714N EZTDERINZERIE. BEEMIFONATY VERET—I (MCP) IC
MoT/—RICHEAINE T, MCP &, A—FILBIE. kube 3&E. Huge Page DEIY KT, LUV
rt-kernel DF TOA XY N BN T A= VR 7OT7 714 IVHMERT B VEREDERAICEAT 5

BICODWTOEERBERAREREFLET, X74—<v27O0774)aY O0—5—IEMCP DZEFE %
EHL, TRICHRLTNR 74— YR 7A774IVDRAT—IR5=EBHLET,

MCP (. Degraded DIHZEICBRY /N7 —< VYA T7AT7 74 ILAT—4 AITR
L. performanceProfile.status.condition.Degraded = true IZ7:Y £ 7,

B

UTOBIE. CHITERINEEM TSN ViR E T —IL (worker-cnf) #3 D/ 7+ —<T U R
a7 74O TIVTT,

1. BB STy VERE T—ILDIREEIL degraded (B TF) ICARYW £ T,

I # oc get mcp

H A B
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NAME CONFIG UPDATED UPDATING DEGRADED
MACHINECOUNT READYMACHINECOUNT UPDATEDMACHINECOUNT
DEGRADEDMACHINECOUNT AGE

master rendered-master-2ee57a93fa6¢c9181b546ca46e1571d2d True  False

False 3 3 3 0 2d21h
worker rendered-worker-déb2bdc07d9f5a59a6b68950acf25e5f True False
False 2 2 2 0 2d21h
worker-cnf rendered-worker-cnf-6c838641b8a08fff08dbd8b02fb63f7c False True
True 2 1 1 1 2d20h

2. MCP @ describe T > 3 VICIFEBEEIATINE T,

I # oc describe mcp worker-cnf

H A B

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. degraded (& F) MIKREIL. degraded =true EX— 7 XN T A=<V RTOT7 74D
status 7 1 —JL NICERR"INBIET T,

I # oc describe performanceprofiles performance

H A B

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

N.4.2.RedHat Y R— NAIFTDEL A TV —DFa1a—=V I TNy IF—5DINE

PR—MNT—REEHRTIE. SHERADI R —IZDVWTDT /Ny JIEH % Red Hat ¥R — M ICIRH
L T\ & RedHat DY R— MIZIIEET,

must-gather Y — LA FRAT 2 &, /—ROFa1—=r%7, NUMA hRAY—, BLTEL ATV
V—DEREICET AEBEDT /Ny JIZHER OpenShift Container Platform 7 5 24 —IZD W T DEH
BHRZNETEET,

MRS R— %155 IC1E. OpenShift Container Platform E&EL A TV —Fa—=V JOEHD?
BTIEIRZIRHE L T I W,

1.4.2.1. must-gather Y —JLICDWT
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oc adm must-gather CLI A< > Rid, UTDL D BREEOTNY JICHBERDAREEDHZ 05 R
H—DLDEHREIEL T,

o )Y—XEH

o EEFNY

o H—EZ2OY
—image BB AEEL TCITY REARITIIMICAA—VAEEETEET, 1 X—V%IEET BE.
Y—ILIEZFOWEEF /ISR RBICEET 27— 2 NE L £9, oc adm must-gather ZE1T9 5 &, #

LWPod BV S 29 —ICERINET, T—4 & Pod TIXEI N, must-gather.local TIAZE 2 #7138
TALIRN)—ICREINZET, TOT4 LI MN)—F, BITOEET LI M) —IERINZET,

NA22 AEBEF 1 —=—V T5F— 5 DINE

oc adm must-gather CLI A7¥ > RZFEHALTI 7RI —ICDVWTORHREZPNETTET., IhIZiE.
UTEBOETRELA TV —Fa—VJICEAET HESLUVA TV MEFNET,

® Node Tuning Operator namespace & FA4 7Y ¥ b

MachineConfigPool & & U'F8:E (T 1+ 517z MachineConfig = 72 = ¥ b
® Node Tuning Operator & & UEEM T 5N/ Tuned 772 ¥ b

o Linux i—xIAXY RSAvFToay

e CPUBLUNUMA bROY—

o EARML PClI 7/31 RIEHR & NUMA B E

Gl s
e cluster-admin O—J)LAEFDODI—H—E LTISARY—IITIVEATE S,

® OpenShift Container Platform CLI (oc) B Y XA h—JLI N T W3,

¥
1. must-gather 7 — 9 2 RET 274 LV M) —ICBEILZE T,

2. ROAT YV REEFTLTTNY JIEREAIRELF T,

I $ oc adm must-gather

H A B

[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-55649] 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...

[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 MFETAL Y M) —ITERSI /- must-gather 71 LV M) —D S ER7 71 L EER L £

T, Tz ZIE, Linux ARL—FT A VIV RTALAEFERTZ IV E2—9—CUTOOY VR
EEITLET,

I $ tar cvaf must-gather.tar.gz must-gather-local.5421342344627712289€))

must-gather-local.5421342344627712289// %#. must-gather 'Y —JLIC & > TEHR I /=
TALIRN)—RICEEHBAZET,

pa 3

EfE7 74NV EFERLT, Y R—MNr—RIT7—%%&RGFLEY., XT7x—T >
2707 714 IDEREFIC Performance Profile Creator 5w /8— X4 ) 7 KN T
FRHLEYTEET,

4. E#MET 71 )% RedHat HRAY T —R—=% )L TER LY R— b T —RITHFH LT T,
BER R

e must-gather Y — L FHA LIS RAY—ILETEZT—9 DINE

® MachineConfig # & U* KubeletConfig CR 2B L7z / — RDEE

e Node Tuning Operator D&

o ZHEEFD Huge Page & E

e HugePage "7 7N r—oavil& > THEIN DA

N5. 7S5y N T4 —LWREED=HDL ATV —FT A MNDET
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Cloud-native Network Functions (CNF) 7 A b X =Y %FERA LT, CNF 7—2 0— ROETICHER
TARTOIAVR—FY MDA VA M—=)LINTWS CNF 5D OpenShift Container Platform 7 5 X
H—TLATVY—FTRAMNEERTTEEYS, LATVYY—TFTAMNEZEFTLT 7—20—RD/—FR
Fa—=VIJEMBRIELET,

cnf-tests O~ 57+ —4 X —&, registry.redhat.io/openshift4/cnf-tests-rhel8:v4.16 TAFTE X
E
N51L LA FYY—FTZAMNEERTT 5ODREMHRFM
LATYY—T AR ZERITTBRICE. 7RI —DNROBHZHBLTVWBIBENHY XY,
1. Node Tuning Operator Z2FH L TN7 4+ —<x YR 7O7 714 IV ERELF L,
2. WBIRINTDOCNFEREZY ZAY—ICBERALE LK,

3. 75 2% —I|CBEE®D MachineConfigPool CR BN ERINTWS, T 74 D7 —H—T—IL
I& worker-cnf TY,

BEfE

o VTFIHALEEBALT—H—~DT7—O0—RDRT 21—y

n5.2. L1 7vo—0RIE

cnf-tests 1 X —J L, 3DDY—ILZFRALTYRTLDLAT Y Y—ZR/ELEY,
e hwlatdetect
e cyclictest
e oslat

BY—NVICRFEDCHELIHY T, FHETIZTAMGREZRF/DHIC. YV—ILZIRFICERALE
_a—o

hwlatdetect
RTPAGIWN=R DT THERTEIDIR—RAZAVERELET, ROLATVI—FT X MIED
BIIC. hwlatdetect ICL > THREINB LA T VY —DPRELALIWVMEERB/ L TWS I EEHEL
TLEIW, ZhiF, ZARLVL—FT A VIV RTLDFa2a—=VJICE>TN—RDzT7LA1MFTV
V—DANA VY HEBETZIEIFTEIRWVNEZHTT,

cyclictest

hwlatdetect ©"REEICEE L7z, YT IALDH—RIVAT V21 —5—DLA TV —5RREEL
9., cyclictestY —JILIZRYRBRLYAT—%2 A5 Ta—)LL, FEDMY H—BEEEEED K
H—DOBEDOEVEAELEYT, TOEWVE BYAHFLETOLAOBEEICL>TELS
Fa1—zZvJT, EANLBEEEZRETEET, V=LV TILIYA LAH—RITEITTIHLEN
HyET,

oslat

CPUEHBIDPDK 7 ) r—>a v EARICEMEL, CPUDBWT—9LEBA>IalL—Y 3V
TBREEY—I—TICTRTCOFrEhAAEL X T,

TAMTIE, ROBBEEHNEAINRITT,

RKNSLATVIY—TAMNREBETH
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REZH B4

LATENCY_TEST_DE TANDEITERIBT 2E TCORBEMEBEMTEELEY., COXHEFERT S
LAY E. CPURYR—TY v —DIRABIL—TTTFIAIMDCPU T—ILEERTED L
SIChYFET, TTIAINKMNEIZOTT,

LATENCY_TEST_CP LATYY—7AMN2RTT % Pod BMERAT 2 CPUDEZIREL T, E¥ %
Uus BRELAWESS., TI7FIMREICRINTODBES N CPUNEINET,

LATENCY_TEST_RU LAT VY —FTAMNEERTIDRENH DB EZMEMTHEELE S, 774
NTIME MEIZ 300 TY,

pa

LATYY—FTZAMDET T BHIIC Ginkgo 20 T A XA — K
NIA LTI MLAVWELDIZT I, -ginkgo.timeout 7 5
7% LATENCY_TEST_RUNTIME + 2 73 & Y K WMEICERE L
%9, LATENCY_TEST _DELAY E+t%EY 255, -
ginkgo.timeout # LATENCY_TEST_RUNTIME +
LATENCY_TEST_DELAY +2 & Y REWMEICRET 20E
NHYET, Ginkgo20 TANAA = DT 74 MDY A LT
D MEIZ 1T,

HWLATDETECT_MA T—00—REARL =T A VI RATLADRRFEN—RI T ATV —
XIMUM_LATENCY “XA 0 OMBEMTIEELEXET, HWLATDETECT_MAXIMUM_LATENCY
721Z MAXIMUM_LATENCY DOfEZRE L AWEE, Y—ILEZT 74 bDF
BLEWME (20us) &Y —ILBRDEBEOEAL A Ty —%HBELET, R
1. TAMIENICHE U TR E IR LET,

CYCLICTEST_MAXI cyclictest DE/THIC, VA VT v TTBHENICTRTDRAL Y RAHFT 2 &%
MUM_LATENCY RKLATVY—%53A4 VOMEBEMTEELE
9, CYCLICTEST_MAXIMUM_LATENCY Z7z(& MAXIMUM_LATENCY
DEEFRELBRWVGE, V—ILIEFRINIRALSI TV —EEBEOHRARLA
FTUI—DBRERFY SLET,

OSLAT_MAXIMUM_L oslat7 X MERDEARFBEL AT VY — 274 VOMBERMTEELX

ATENCY 3, OSLAT_MAXIMUM_LATENCY Z 7=/& MAXIMUM_LATENCY O fE % &%
ELRBWGE, V—ILEFRINZERLA T VY —EXROERRLIT VY —
DEBERFY TLET,

MAXIMUM_LATENC BRFBLAT VY —%TA VOMBLATIEET 2HMEEH., METEERTRT
Y DLATFYY—Y—JLICEBATEZET,

pa
LATYo=Y—ILICEBDEHIZ. MEINLEHLYEBEINET., L&A
(&, OSLAT_MAXIMUM_LATENCY A 30 ¥4 7 OfICEE S

. MAXIMUM_LATENCY #*10 ¥4 7 OMICREINTWSIHE, oslat 7R b id 30
YAV ARDORAHFTEBETERITINE T,

N53. L1157V —FRANDEFT
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VDAY —LATVY—TFTRAMNEEFTLT, 95947472y NT—UBBE(CNF) 77— 00—
KD/ —RFa—z=vIEHRIELET,

pa

JEroot F/2IIIEFHELI—H —E L Cpodman O Y RAERTT B E, /RRADIY IV b
" permission denied TS5 — Tk T 25E0HY £, podman I7 Y RZREI
ZICiE. FERR LAY 2a—ALIZ:Z%BMLET, & 2K -v $(pwd)/:/kubeconfig:Z
TY, ThiZLY., podman (FEH AR SELinux DBESNITIFTEITI ZENTEET,

FIR

1. kubeconfig 7 7 1 VESL T« LI MN) =Tz 7OV I NEREEET,
WEDT 1 LU M) —Il8H 3 kubeconfig 7 7 1 )L & ZNICBEEYT 2 $KUBECONFIG IRIEE
HEEBOTAMA—VERHEL, R)a—LEZNLTYIo 2V MNLET, TNICLY, ETH
DAVTF—HAYTF+—RH5 kubeconfig 7 7 1 L EFERATE B LD ICRYET,

2. ROAXVREAALT, LATVY—FTAMNEEITLET,

$ 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. # 7Y 3v:-ginkgo.dryRun 75 7 %EML T, LA1TYY—FTRAMNERSASVE—RTE
TLET. ThiE, TRAMNTEDELI QAT Y ROAERTINDIHIAHETHDICRIEET,

4. #F a3 v:-ginkgo.v 75V EEML T, FHMEEZ LFTTAMNEETLET,

5. # 7> av:--ginkgo.timeout="24h" 7 S /% EBML T, LATV —FTRARNDET T HIIC
Ginkgo20 T AMZRA —K"DBY A LTI RLABVWEDICLET,

BF

BTANDT 74V s DETHEIF300WTT., BWRALATYY—FT X ME
R%1E5ICI1d. LATENCY_TEST_RUNTIMEZH ZE#H L TT R h&adip< &
tR2EFFEETLTLLEIV,

11.5.3.1. hwlatdetect 1T

hwlatdetect Y —JL (. Red Hat Enterprise Linux (RHEL) 9x D@&EDH TRV 1) T 3 v ET -
kernel /Xv r— CHIETEZ T,

R

JEroot F/2IEIEFELI—H —E L CTpodman O Y RAERTT B E, /RADIY IV b
" permission denied T — Tk T 2HE0HY £, podman I7 > RZREI
I FER LR ) 2a—LIC:ZZ2EBMLET, &z -v $(pwd)/:/kubeconfig:Z
TY, Zhic& Y, podman (EEE)7A SELinux DB S RILFIFEITI Z &N TEET,

(=S
o USRI TNIALA—RIVEA VA M= LELE,
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o NRHIT—R—FIDRIEEHREMERA L T, registry.redhat.io (O 1 > L F L7,

FIR

e hwlatdetect 7 A M =E1T9 3 ICIE. BREABEYICEZITA T, ROAT Y RZETLE
£

$ 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 7 X b (310 9 (600 M) RiTI N F ¢, RAIhiZAL ATV —0
MAXIMUM_LATENCY (20 us) & Y 6 EWEA, 7R MEEBICEFTINES,

BRNLATVY—DLEWVEZBAZE. TAMIKKLIT,

' o
BWLGRREEDICE. TAM VR EE 2EBRAERITIZLEN DY T,

f&E H 1 DB

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-
c6491e1eedfb6c1f12ef7b95e14ee720bf48359750ac900b7863c625769ef5fb9/vmlinuz-4.18.0-
372.19.1.el8_6.x86_64 random.trust_cpu=0on console=tty0 console=ttyS0,115200n8
ignition.platform.id=metal
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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=on 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
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

MAXIMUM_LATENCY 7= (xHWLATDETECT MAXIMUM_LATENCYIB1EZ 5%/ L
T, ATV —LEWEZRETEXT,

TAMNRITHESNSERALA T VY —1E,
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hwlatdetect 7 X MEREDHI
LT A TOEREF v Fv—TXFET,

¢ FTAMRIITONILEBEANDHEDBEREZEKT 272HIC, ERITRICNEINEZKREIH LK
R

e RROBREREZWALZIITAMNDIEAGLEEY b

BW&EROHI

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

test finished

Max Latency: Below threshold
Samples recorded: 0

hwlatdetect 'V — )L, Y TILDEEINALLEWVMEEBABAICOAEAERHBLET,

EUWERo0H

hwlatdetect: test duration 3600 seconds

detector: tracer

parameters:Latency threshold: 10usSample window: 1000000us

Sample width: 950000usNon-sampling period: 50000usQutput File: None

Starting tests:1610542421.275784439, inner:78, outer:81
ts: 1610542444.330561619, inner:27, outer:28
ts: 1610542445.332549975, inner:39, outer:38
ts: 1610542541.568546097, inner:47, outer:32
ts: 1610542590.681548531, inner:13, outer:17
ts: 1610543033.818801482, inner:29, outer:30
ts: 1610543080.938801990, inner:90, outer:76
ts: 1610543129.065549639, inner:28, outer:39
ts: 1610543474.859552115, inner:28, outer:35
ts: 1610543523.973856571, inner:52, outer:49
ts: 1610543572.089799738, inner:27, outer:30
ts: 1610543573.091550771, inner:34, outer:28
ts: 1610543574.093555202, inner:116, outer:63

hwlatdetect DE AL, EHDOH Y TIHALEWMEEBATWSZEERLTWVWET, 7L, ALCH
AL, ROBRICEDWTERZERARTHEMEIDHY T,

o T X MNMDEAMHE
e CPUI7D¥

o RANIT7—LDTTD

)Udllll
it
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gk

==
[=]

ROLATVY—F R MGEDRIIC, hwlatdetect ICL > THREI LA TV
V—hRERLIWMEEB L TWAIEEZBELTLLEIVW, N"—RDx7IC
SOoTELBLATYY—BBETBICIE. YRATLRYY—DOHR— NMIEKL
BWEWFARWEELrHY T,

TARTOEERNAINN=RIZT7ICEEL TV bIFTEHY FHA, T—7
O— ROBUHAEBLTLIIICKRRARN I 7—LD T 7AFAEBLTLEIV, FiA

IE. YRATLAF1—=ZVIED T 7—LIITINSX—H—DHREESBLTLE
TN,

11.5.3.2. cyclictest DT

cyclictest V — L&, EBEIN/LZCPUTD Y PILIALA—RIVAT Y 1—5—DLA TV I—%H

Ebi-g_o

=S5

pa )

JEroot F/ILIERFEI——& L Tpodman IY Y REEITT D&, RADITI VK
A" permission denied TS5 —TXKB T 25E0HY FJ, podman IV RS &
I FER LR Y) 2a—LIC:ZZ2EBMLET, &2 -v $(pwd)/:/kubeconfig:Z
TY, ThiZLY., podman (FEH AR SELinux DBESNITFIFTEITI ZENTEET,

o NRHIT—R—FIDORIEEHREZMERA L T, registry.redhat.io IO 1 > LF L7,

¢ USRI —IT)TIIALA—FIVEA VA M—=ILLZE LT,

® Node Tuning Operator A LTV SR —NRT74—< 270774 )V & ERALF L7,

FIR

e cyclictest #1792 ICld, RDAT Y KEEFTL, BHEBEICH UL TEHOEEZESIBLAZTT,

$ 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"

Zdavw Y Rid, cyclictestY —J/L%& 104 (600 ) ETLET, SRAIhEZRALAI TV

2 —H" MAXIMUM_LATENCY (Z DI TIE 20 us) & W HEWEE., TRXAMIEBICETINE
To 2074 VO EDEER /N J1d, —f&IC, BIEEFEDRAN 7—2 00— R TIEFET
AhbhEHEA,

BRNLATVO—DLEWVEZBAZE. TAMIKKLIT,
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H o
BWSREREBHICIE. TAMN 2D ED REBEEARTIILENHYET,

f&E i DB

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

FAIL! -- 0 Passed | 1 Failed | 0 Pending | 2 Skipped
--- FAIL: TestTest (161.48s)

FAIL

YL IOV T R MNEROHI
BUHAE, 7—70—-RITEICELDBRETITRENHY T, LEZIE 18us ETDR/NA(J
I34GDU 7—2 00— RTEHHABTINITH, 5GDUT—/ 00— RTRIFEINIHA,

BWEROA

200

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 000000 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
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# 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:

EVWERo0H

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 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
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# Thread 13: 110060
# Thread 14: 110060
# Thread 15: 110059 155917

11.5.3.3. oslat D17

oslat 7 X M, CPU Z&RMICHERTZDPDK 7T r—ravayIal—hL, IRTOARRE
T ABEL T, 25R9—DCPUDAROEWT—YNIEA DL ICNBTEZINAETRAMNLE
j—o

¢ s 0

JEroot F/2IEIEFELI—H —E L Cpodman O Y RAERTT B E, /RADIY IV b
" permission denied T — Tk T 25HE0HY £, podman I7 Y RZHEI
ZIT1E. FERR LAY 2a—AIZ:Z%BMLET, & 2K, -v $(pwd)/:/kubeconfig:Z
TY, ThiZLY., podman (FEH AR SELinux DBESNIFIFTEITI ZENTEET,

(1} =355
o NRHIT—R—FIDRIEEHREER L T, registry.redhat.io (O 1 > L F L7,

® Node Tuning Operator A LTV SR —NRT74—< 270774 )V EERALF L7,

FIR

o oslat 7T A MNA2ETT5ICIE. BHEABYICEIHA T, ROAYVKEEITLET,

$ 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 (&, oslat Y RTTRXA M5 CPUDHEIBELZXT,

ZMa< Y Ri&, oslaty—IL%Z 1093 (600 ) RITLF T, BHAIhEFRRKLITVI—N
MAXIMUM_LATENCY (20 us) & Y £EWGE. TAMIERBICEITINET,

BRNLATVY—DLEWVEZBAZE. TAMIKKLIT,

BF
BYLGRREEDICE. TAM DR EE 2EBRAERITIZLEN DY T,

f&E 1 DB

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
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[..]

* 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

Q ZOBITIE. BIEINAELATY Y —PARATRELABATVET,

N5.4. LATVY—FTRAMNDEKBLR— MDERK
RDOFIEEFEAL T, JUnit LATYY—TFTRAMNDOEAETRAMNDODEKBLAR—MEERLET,

GIErS a3
e OpenShift CLI (oc) B4 Y 2 h—JLX N T W3,

e cluster-admin ¥R =HFE>1—H¥—-—& L TAJV1 L TW5,

¥
o LIR—IMDY Y TINDIGAAND/INRA % —report /XS X —4—%EFTIET, V7R —DK

BENZTIVDa—TFT4VITRAD) Y —RATIERESVCTAMRBLR— 2K L F
-a—o

$ 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 \
/usr/bin/test-run.sh --report <report_folder_path> --ginkgo.v

ZITE, UTFOEHICRY FT,

<report_folder_path>
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LR—IDERINE T 4T —~D/INATT,

N55.JUnit LA 7YY —F A MNLIR— NDERK
ROFIEEEAL T, JUnit LA FYY—FRMDEAE TR MDKRBL K- M EERLET,

GRS i3
e OpenShift CLI (oc) 4 Y 2 h—JLI N T W3,

o cluster-admin ¥R =HFE>1—H¥—-—& L TAJV1 L TW5,

FIR

o LR—KIDBFVTINBZFBAAD/NRREEHIT —junit XS A—F—%EFT &L Y., JUnit
HEPD XML LR— N EERLE T,

g%;; pa
, ZDATY REETTBHEIC, junit 7 AN —%ERT DRBENHY FT,

$ 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

ZITlE UTFOLDICRY T,
junit
junit LIR— N Z2RTFTZ 745 —TT,
115.6. 82—/ —K®D OpenShift 7 S A9 —TLATVIY—TRAMNERERITT S

E— /) —K®DOpenShift 7 JAY—TLAT VY —TAMNEETTEILT,

p= T
JEroot F/2IEIEFHEI—H —E L Cpodman O Y RAEERTT B E, /RADIY IV b
" permission denied T>— Tk T 25HE0HY £, podman I7 > RZHEI

I ER LR 2a—LIC:ZZ2EBMLET, &z -v $(pwd)/:/kubeconfig:Z
TY, ThiZLY., podman (FEH AR SELinux DBESNITFIFTEITI ZENTEET,

AR
e OpenShift CLI (0c) 1’1 Y 2 h—ILI T W3,
e cluster-admin ¥R =HF>1—H¥—& L TAJV1 L TW5,

e Node Tuning Operator A LTV SR —NRT74—< Y2707 74 )V EERALF L7,

FIR

o HE—/—RDOpenShift 7RI —TLATYY—TRAMNERTTBITIFE. ROOATY RE=X
TLET,
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$ 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"

pa )

ETFTANDT 7 ) b DETFEBIZ 300 TYT, BMRLATVYI—FTAME

R%51B%I13. LATENCY _TEST RUNTIMEZHA#EH L TTFRA &LL< &

HREBEETLTLEIN, Ny NDOLA T VY —RIERTY THEITT S

Ik, BALAT YUY —%2BETIRELIHYET, RALAI TV —ZHDH
HICOWTIE, TLATYY—DRIE] 72 avDxRazSRLTLEI W,

TAKNZRA = MDEFTRIC, KERODY Y —RIRTHV )=V Ty TINET,

N5.7. SN IS RI—TDOLATYY—T A MDET

CNF FAM X=VF, HEL AR —ICBETERWVTIMINAZYISAY—TCTANERTTE
¥9, ZhIClE. RO2DDFIENKETT,

1. cnftests 1 A —C A ARYLYBILI AN —IZIS—Y VT LET,
2. ARV LDYINIEL VAN =D A=V %FHETDZILOICTRAMIERLET,

DSRY—DOETIERATCEXDBHRYLLIZANY —ADAA—SDIZS—YV YT
mMirror T 7 7 A DA A—=VICAMINTEY., AN A—=2%Z0O0—ANNLY R M) —IZZTS5—Y)
VIEBEHDICoc M EETEZANEZRBLET,

1. V2R —8B& U registryredhatio IC7 V ZRATEBHETIUNLRODITY REETLE
E

$ 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 -

2T, LTFD LS IChY £,

<disconnected_registry>
my.local.registry:5000/ 72 &, F&E LZUBIIN/ZIS—L YA MY —TT,

2. cnftests 1 XA —JAYITINIZL YA N —ICI S VT LIEEIR. TAMNDETEICA
A=V DEBBIFERINZTTDODL YA N) — %4 == RTZHELFHY FT, RICH %=
ﬁbi?o

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"

ARGLLIRAMN)—DEDA A =T %FHAT /0D T R DK

CNF_TESTS_IMAGE Z£#{& IMAGE_REGISTRY Z#%Z R L T. ARILTARA X =T EA A —
VLIYRAMN)—%ERALTLAT VY —TRAMZETTEILT,
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)'%IIII
it

¢ NRAILTAMA—TEAAXA=ILIYRAN)—%FEATELICLAITVI—TRAME
T30, ROAYY REETLET,

$ 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"

2T, LFD LS IRy £,

<custom_image_registry>

custom.registry:5000/ 'R EDH R I LA X =YLV AN =TT,
<custom_cnf-tests_image>

custom-cnf-tests-image:latest @ & D H X ¥ L cnf-tests 1 X —2 TH,

IS5 A9 —O0penShift f A—JLIAM)—ADAA—=IDIZ—YV T
OpenShift Container Platform i&, 75249 —EDEET—/O0—RE L TERITINZEHAF N
VFF—AAXA=YLIRARN)—HRHLET,

FIE
L LYRAMN)—=%)L—PFAEFERALTARBEL, LYAN)—~DOHAET7 VA EEEFLET,

$ oc patch configs.imageregistry.operator.openshift.io/cluster --patch '{"spec":
{"defaultRoute":true}}' --type=merge

2. ROAR VY REEFLT LYAMN)—IVRRA YV MERIBLET,

$ REGISTRY=$(oc get route default-route -n openshift-image-registry --template="{{
.spec.host }}")
3. 4 A=Y %RNBIT B namespace ZERK L £ 9,

I $ oc create ns cnftests

4, A X—=YZAPMN)—L%, TAMIERAINDTANTD namespace THIARABEICLET, N
&, 7 A M namespace M cnf-tests 1 A —Y AN —LDNSA A=V ZRBETEBDLIICTS
THDICHETYT, UTFOIY Y RERITLET,

$ 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 RDIAYY R%EHRITLT, dockerv—o Ly hRERIA M-V VZHIFELET,

I $ SECRET=$(oc -n cnftests get secret | grep builder-docker | awk {'print $1'}
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$ TOKEN=$(oc -n cnftests get secret $SECRET -o jsonpath="{.data[\.dockercfg']}" | base64
--decode | jq ".["image-registry.openshift-image-registry.svc:5000"].auth’)

6. dockerauth.json 7 7 1 L ZER L ¥, RICHIZRLET,
I $ echo "{\"auths\": { \"$REGISTRY\": { \"auth\": $TOKEN } }}" > dockerauth.json
7. AX=VIZS—Y VI EEFTLET,

$ 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. TAMZERFTLET,

$ 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"

RBEBTAMA—TEY bOIF—YVY
A72avT LATVY—FTRAMNAIRIZ—VYIINZTIFNMNDTYTRARNY =LA A=V %
LZETCEET,

FIR

L mirrorA¥ Y RiE, T7FIVKRTTYTAN) =LA A=VBIS—) VT LEIELET,
Zhid, UTORRD 7 74V EA XA —JICETIETLEESTEET,

[
{
"registry": "public.registry.io:5000",
"image": "imageforcnftests:4.16"
}
]

2. 7740 A mirror ATV RITELE Y, 7z& xE, images.json & L TO—AIILRELZE
T, UTFOOY Y RTIE. B—HIARRE3 YT F—RO /kubeconfig IC¥ V> hEh, Th
Zmirror AV Y RICET I ENTEET,

$ 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 -

11.58.cnf-tests AVFF+F—TCDIS—D NS T a—Fa4 4
LATVY—FTRANAEEFTTSBICIE, enftests AV T F—HANS I SAY—ICT I RZATEDZNEDN
HYFET,

AR
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e OpenShift CLI (oc) 4 Y 2 h—JLI N T W3,

o cluster-admin ¥R =HFE>1—H—& L TAJV1 L TW5,

FIR

e DAYV RAZETLT. cenftests AV T F—HADNL I SRY—ICT IV EATES I AR
LEY,

$ podman run -v $(pwd)/:/kubeconfig:Z -e KUBECONFIG=/kubeconfig/kubeconfig \
registry.redhat.io/openshift4/cnf-tests-rhel8:v4.16 \
oc get nodes

DAY RHHERE L ARWESIL. DNSEID R/, MTUHYA X, F/HE 7747 9+—)b
TOEAIEAESTZIS—HIRELTWBHEEIHY X,
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FREIJ)—H—LAFro—7O7 74NV EFERHLEELATY
—DEWRETDISRY—DLEMHDE L

VSR —EBENEETANERITLTTIY M7+ —LEREE LIS, BEAKRKIWEGETER
EMZHERTZDIC, V7RI —DHFZRABITI2VEUNHRATZ I EHYIET, V5RIY—F
BENEETZIHLELNHDDIE, T7AIICEFEINTWSI1DDNIA—F—FLIFTYT, TD/NF
A=4H—F, BRTOELIADNRT—HIREHAIMY . VSR 9—DREMEMINT 2HEICHELZSX
24D0DNNFA—Y—%FHTZ2EDTT, 1 D2DNFTA—F—DHEERL. Y R—FLPTEHE
BRAECTIVSRY—%Fa1—=VJTEET,

Kubelet 7Ot 2 &, V5 R —DRELMEEERT 2 L TOHKEATY ., Kubelet &, OpenShift
Container Platform 7 5 29 —HDITRTD/ —RODRAT—H R{EEFZEL T, Kubernetes I b
O—>—<%—Y +— (kube controller) (. T 74 FNTIOMTEICRAT—Y REEZFZHERY £,
J—RDRAT—Y REEFHHID I ENTERWEE, REHBIRIBY % &, kube controller & &
D/ —REDEHBDERONET, T 74 MOEBEIRDEBY TY,

L avhao—iLFL—rvED/—KRaryhO—5—»n, /—RKRDEL2M% Unhealthy (CEH L.
/ — K@ Ready Kf&% “Unknown™ &¥—7 L& 9,

2. ZOBEICIHELT, ATV 1—5—FFD /) —RADPod DRI a—Y v iaELELET,

3. J—R3S47%42)La> hO—5—7". NoExecute effect #3FD
node.kubernetes.io/unreachable =1 > b % / — NICEBIML., T7#IMNT/—RLEDTART
DPod ZS5DREICTIEI NTBEDICATYa—ILLET,

ZOEMEIE, Ry M= EBEOBBEEEI LY TVWGE, HICRY NT—2 Ty I/ —RKBH D
BEICRBIRET DAL HY FT, BEICL>TIE. Xy NT—VDEEHNEET. Kubernetes
AV MO—5—REX—Vv—HDEER/ —ROOBFHEZETIRVELHY £, Kubelet |,
J—RHAEETH>TH., /—RKH S Pod HIRLET,

COMBEALDOMT BICIE. 7—h—LA4F7r>—7TO7 74 2#FERAL T. Kubelet & Kubernetes O
YRhO—5—XRX—V v DTV aVERTITIRICRT I RADEF 2 FH T 2HELRETEE
T, CNHDRFEEICLY, v bO—LTL—rET7—h—/—KBEOXY NT—VBEHIREETHW
BEI, VSR —DEUICEMET B LD ICRY FT,

INLDT—H—LAFToo—=Ta7 74K, 3DDNRSA—=—H—ty RDBEFNHTVWET, /V5
A—4—F, BEDEBINICTTEI TR —DORLZEFIEHTELDIC. EEICAEIN/I(ETEIIER
INTVET, RARICEYFEETHZREDEZRDITZ2HEREFHY FHA,

PSR —DA VAN=IEE, FLFIVISAI—YNT—=0DLATVI—DEBMICKAWNE XX
WDOTH, 7—H—LAFyo—a7 74V E28BETCEET,

R1LIT—H—LAFT>o—7a7 74DV

D—A—LATvo—TA774E 4D20RBZATT) —DoRZEBICHAEINL/NAT A —
H4—TY, INLDEEZEET S 4 DD/NF XA —4—|&, node-status-update-frequency. node-
monitor-grace-period. default-not-ready-toleration-seconds. & & U default-unreachable-
toleration-seconds T4, CNOD/IRFA—F—(T&Y, BEDEBEICRT 27 52X —DRIG%
TEBEZEATEITY, FERTRERXMEZREST DVERIHY TtA,

BF

INLDNIA—I—DFEFRERRYR—FINTVWEEA, NITX—F—FREHNEL
{RBRWE, V529 —DEEMICERZEIRVET,
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TRTDIT—H—LATVI—TOAT77M4IIE, RONSA—H—5BELET,

node-status-update-frequency
kubelet '/ — RDRFT—H X% API H—N—ICRXA NS BHHEEZEEL T,
node-monitor-grace-period
Kubernetes A hO—5—<%x—Y v —», /—RNEEEE&TY—727 L. node.kubernetes.io/not-
ready Z /=% node.kubernetes.io/unreachable 1 >~ k% / — NITEINT B AEIIC, kubelet M5 D
BRI 2REZMEMTEEL T,
default-not-ready-toleration-seconds

J—RKREEHEY—7 L7%. Kube APIServer Operator B8 ®dD / — KHh 5 Pod #HIRY % £ TIC
T HEEZMEMATEELEX Y,

default-unreachable-toleration-seconds

J—REREFREEEY—2 L. Kube API Server Operator 8% ®D / — KH 5 Pod % HIfRd % £
T 2B EZWBEATIEELE T,

JR®D Operator l&, 7—H—LATYI—TAT7 74 IVDEREZERL, ZTHIHELCTHBLET,

® Machine Config Operator (MCO) (&, 7 —71— ./ — K® node-status-update-frequency /3>
A= —Z%ZEHLET,

® Kubernetes I¥ hO—5—vXx—Yv—I& ¥ bO—JILFL—> /— KD node-monitor-
grace-period /X T X —4 —%&BHL XY,

® Kubernetes API Server Operator I&. I~ bO—JL 7L —> / — KD default-not-ready-
toleration-seconds & & U' default-unreachable-toleration-seconds /X5 X —4% —%BH#FH L £
9,

IFEAEDIFEIET 7 4L MEEEIHEBE L & 975, OpenShift Container Platform i&, ®*v 7 —4 T
BELVEEVWLATUYY—DRELTVWBRRRICT LT, IC2D2D7—h—LAF0>—7O7 7
ANWVERBLET, ROEIV I VT 320T7—H—LATro—7AOT77A4IICDWTERBAL E
ERR

FI2ANNDI—h—LAFT>—TOa7741

Default 7O 7 7 M L% FHET 2 &, & Kubelet X 10 T EICRAT—49 Z%E#H L £ 9 (node-
status-update-frequency). Kube Controller Manager (3. Kubelet DX 7—4% X% 5 T &I
Fx v 2 LZEY (node-monitor-grace-period),

Kubernetes 1Y hO—5—< x—Y v —I(d., Kubelet "EE TH 5 & ¥Ird % £ TIZ. Kubelet H
LDAT—YRABEHAZAOMFHLE T, AT —9 A’RBFINRWVIESE. Kubernetes I bO—
Z—vx—Y v —I&. /— KIZ node.kubernetes.io/not-ready % 7= &
node.kubernetes.io/unreachable 71 >~ kDY —V %&{FiF. D/ — KD Pod ZHIBRL £ 7,

Z®D ./ — KD Pod IC NoExecute 71 ~ 8% 5155&. €D Pod & tolerationSeconds It > THE
TINET, PodIZT M4 Y MDRWEE, D Pod (E 300 MLAICHIFRI X3 (Kube API
Server @ default-not-ready-toleration-seconds & & U' default-unreachable-toleration-seconds
ZE)o

7az740 aAvR—x> INFGA—F—
3
TI7AIbE kubelet node-status-update- 10s
frequency
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JOazr74

Kubelet 1> ~
A—>—v
=Yy —

Kubernetes
API Server
Operator

Kubernetes
API Server
Operator

hIREDT—h—LAFr>—Taz740

node-monitor-grace-period 40s

default-not-ready- 300s
toleration-seconds
default-unreachable- 300s

toleration-seconds

Ty hNT—=U LA TV BEDHZE. MediumUpdateAverageReaction 7O 7 7 1 L& L

i-g_o

MediumUpdateAverageReaction 707 7 1 JLI&, kubelet DEHDFEE % 20 #ITH S L.
Kubernetes Y hO—5—IRX—I v —HZTNODEHAFHT2HBEE2 29ICEBLET, TD
J/ — RLE®D Pod @ Pod BERREAMA I 60 #ICFEMI N E I, Pod IC tolerationSeconds /X5 X —
H—DH2GE. TEIVYaAaVIETDNRT A=Y —TIEEINHEFELE T,

Kubernetes A hAO—5—<IXx—Y v —ld, /—RKDPEETHDEHMITDETII2OBEEFHL
T, D IHBTIEI Y3y Ot A EBRINE T,

AVR—RY
S

JOozr74)

MediumUpdateAverageReaction  kubelet

Kubelet 1> k
A—5—x
=Yy —

Kubernetes
API Server
Operator

Kubernetes
API Server
Operator

J—h—DELATFY—Ta774IL

node-status-update- 20s
frequency

node-monitor-grace-period 2m

default-not-ready- 60s
toleration-seconds

default-unreachable- 60s
toleration-seconds

Ty M= RBEHNFEEICEVIGEIL. LowUpdateSlowReaction 7O 7 7 1 L EFHALE T,
LowUpdateSlowReaction 7’07 7 1 JLIE. kubelet DBEHFHEE % 1 91T5E S L. Kubernetes O~
FO—Z—IR—Vv—DENODEHERFHET 2HEAEZSDICEELET., TD/ — RKLED Pod
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@ Pod HERRHARIE 60 #MICEMBINE T, Pod IC tolerationSeconds /X5 X — 4 —H'H BHH. T
EV2aViEZEDNRIA—Y—THREINBEAGELEZT,

Kubernetes A hAO—5—<IXx—Y ¥ —d, /—RKDPEETHDEHMIDFETICS DBEEHLZE
T, D IHABTIEI Y3y Ot EBRINE T,

Jazr74

LowUpdateSlowReaction kubelet node-status-update- m
frequency

Kubelet 3~ b  node-monitor-grace-period 5m

O—>—<

x—Tv—

Kubernetes default-not-ready- 60s
API Server toleration-seconds

Operator

Kubernetes default-unreachable- 60s
API Server toleration-seconds

Operator

122. VSR —FREEICT—H—BETO7 714 I 5ERET 3

BF

AVRAN—Z5—DHREERET 5I121E. £ 7 openshift-install create manifests 1< >~
REFERLT, 74N MDD/ —RIZT7TANEMDOYZTZAMNYAML 7 71 L%
ERT B2BENHYET, TOT7 74 IEBEEEKRLRITNIE, workerLatencyProfile
FEBMTEFEA. A VAN =ILEDTSY 73 —LICRIFIZREUIHZBE
BHYET, ZHTD2TIY RN ITA—LDRFAAVYINT, A VA= EIYaVE
SRLTEIW,

workerLatencyProfile [&. JROIEFTY =7 T XA MIEMT Z2RENHY £,

LAYVAM=IICELEZ7 2NV —R25FALT, V752RA9—DBEICVDERY=ZTJT AN
’ﬁbi’a—o

2. config.node ZE#&HY 5 YAML 7 7 1 L& LE T, 774 JLIL manifests T« LV b 1) —
LB BELFHY FT,

3. #M1HT~¥ =7 x X b T workLatencyProfile = E& T 2BRICIE. 7 TR Y —DIERBEIC
Default. MediumUpdateAverageReaction. Z7:-(d LowUpdateSlowReaction ¥ =7 = X t
DOWIFhhEIBELET,

i
EI-I;

o LIFIX, ¥=7 xR K774 ILAD spec.workerLatencyProfile Default (%=~ ~v =7 = X
hZ{ERT BHITT,
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I $ openshift-install create manifests --dir=<cluster-install-dir>

o Y- IR MERELTEZEMLEY, ZOFITIE, viZzERAL T, "Default" d
workerLatencyProfile (ED BIMINZYZTJ T AN 774 ILDFIERLET,

I $ vi <cluster-install-dir>/manifests/config-node-default-profile.yaml

H A B

apiVersion: config.openshift.io/v1
kind: Node

metadata:

name: cluster

spec:

workerLatencyProfile: "Default"

3. T7—H—LAFro—707 74 IIDERELTE

XY NT—ODEEICRLT 27HICT—H—BETOT7 7ML EZEET 5IIE. node.config 4 7
VI MERELTTO77MIVOAFEEMLE T, EEMBMEALIEBEPDLIZEZIT, WOTETS
A7 7AIVEZEETEEY,

D—H—LAFTYo—=TO774)iE —EBIC1DTOBITIZ2HENGHY FT, <& xIE. Default
707 71 JLH 5 LowUpdateSlowReaction 7—H—L A 7o >—7O7 74 VICEERBITTZ &
ETEEFRA, £ Default 7—H—L AT —TOT74ILH5S
MediumUpdateAverageReaction 7’07 7 1 JLIC#4T L. JRIC LowUpdateSlowReaction 7007 7 1
WICRITT2RENHY £9, EkIC, Default 7O7 7 M IVICRZHBEE. 90—-—7O0774)LH
S5IFTAT7LTOT7AIICHITL. RIC Default I(CRKITT Z2RENHY FT,

)z 6

OpenShift Container Platform 2 S 24 —D4 Y A h—JLBICT7T—Hh—L A4 TV —70O

T7AINVERETDIEETEET,

FIE
FIFIWNNDT—H—LATV—TO7 74D 0BETZICIF. ULTEEFTLET,
. FRREOT—H—DLAFTFo—7a774ILICBELFT,
a. node.config A 7oV hARELZE T,

I $ oc edit nodes.config/cluster

b. spec.workerLatencyProfile: MediumUpdateAverageReaction %#E/1L £ 9,

node.config A 7> =7 ~Dfl

apiVersion: config.openshift.io/v1
kind: Node
metadata:
annotations:
include.release.openshift.io/iom-cloud-managed: "true"
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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

# ..
‘D hBEDT—H—LAFYo—RYS—5iEELET,

TENMEEAINDE, B7—H—/—KRTORTVa—Y U JIFEMRYET,
2. BEILHLT, 7—H—DLAFTFVY—DMBEWTOT7 74 IILICKREILE T,
a. node.config# 7oV hARELZE T,

I $ oc edit nodes.config/cluster

b. spec.workerLatencyProfile D{E % LowUpdateSlowReaction [ICZ&E L 9,

node.config4# 7> ¥ kDAl

apiVersion: config.openshift.io/v1
kind: Node
metadata:
annotations:
include.release.openshift.io/ibom-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: LowUpdateSlowReaction ﬂ

#...
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‘D BI—H—LAFVvo—RYY—DFEREEELE T,
EENERAINSGE, B7—H—/—RTORTYVa1—) Vv JI3ENRYET,

R

o £ /— KN Ready REEICRZ &, LTFDIY Y K%M L T Kubernetes Controller Manager
L. INMBERAINTVWS I E2BRBTEET,

I $ oc get KubeControllerManager -o yaml | grep -i workerlatency -A 5 -B 5

H A B

#...
- 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 TO77AINEAEIN, 79571 T THBTEABELET,

TATLTOTZ7AIDSTIAIM, FLETIAINIDELITA T LILEEY 255
&. node.config+ 7> ¥ b &#RE L. spec.workerLatencyProfile /X5 X —4% — % @t/ {EICERTE

L/i-g—o

12.4. WORKERLATENCYPROFILE OfERDEA KT B FIEDH

DAY Y R%&EFEHAL T, workerLatencyProfile D% R R-TEX XY,

IR

1. Kube API —/\—|C & % default-not-ready-toleration-seconds # & U default-unreachable-
toleration-seconds 7 1 —JL RO AN EFEZR L F 7

I $ oc get KubeAPIServer -o yaml | grep -A 1 default-

H B

I default-not-ready-toleration-seconds:
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- "300"
default-unreachable-toleration-seconds:
- II300||

2. Kube Controller Manager A* 5 M node-monitor-grace-period 7 1 —JL RD{EEFEZR L 9

I $ oc get KubeControllerManager -o yaml | grep -A 1 node-monitor

H A B

node-monitor-grace-period:
- 40s

3. Kubelet #* 5 @ nodeStatusUpdateFrequency B MR LE ., T/N\v I T ILRADIL— K
TALIR)—=ELTTaLY M) —/host ZEELF T, root T4 LY M) —% /host ICE
BId&E, RRAMDETNRRICEFNEZNAT)—AETTEET,

$ oc debug node/<worker-node-name>
$ chroot /host
# cat /etc/kubernetes/kubelet.conf|grep nodeStatusUpdateFrequency

H A B

I “nodeStatusUpdateFrequency”: “10s”

INSDOHAIE. Worker Latency Profile DY A4 IV VEBE DLy N EWRIEL T,
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BLR3EI7—/0— FoHH

BIRBET7—/O0— ROSE

J—JO0—RKRNR—F4¥az=vJlE, avEa—~N/—RKRCPUYY—XEREBDCPU Y MIHEIL
9, FHREMIEF. IBEINALIATLEICTSY N7 4—LALPod 2#IFL, BEODT7— 00— RAET
INTWS CPUNHRTINAEWEDICTDZETT,

77— 0—RKRNR—=F 423 VREAEFAL T, OpenShift Container Platform —E X, 75X 49 —&
Bo—yO—K, LA VYIRS IVF v —Pod B9BEI N, FHINLCPULEY NTEITIN
F9, ThICLY, I5R9—=FFO4 AV NADEY D CPUILZTDEFEY., TS5 v N7+ —A4A
7—70—RFERICEATESLDICRYET, /53R —ERICHERTFTHFHA CPU DRI, 4
DD CPUNA/IX=ZL v K (HT) T,

D—0—KRDNR=F 1423V TBWIL, CPUYY—RAEZMRNICEETIZIEVIERNIS,
FLLEREINTWAW —RIZ, /—K7KIvy> a3y Webhook ZNLTISRY—ICEBEMT BT
EWRETEFHA, 7—70—RNN—=F 14 a -V #gEEEWNICTSE, A O—ILTL—VET—
W=D VERET—IVIL, /—RKRPFERATIRENREINET, ChoDT—ILICHLW — R %
BMT3E, V5RY—ICBMTBRNIC/ —RAELLBEINTWB I EAERAINET,

RE. 7—ILHADTARTD/ —RIZHh/>TELWCPUT 74 =74 —DEREINDLDICTBIC
. /= REIYUVBRET I TEITH—RRELROVEIHYFT, KRR VTRI—KRD/ —
Kid. management.workload.openshift.io/cores &FFIEN2FH L W) Y —2 44 TEHR—FLTW
5ERHL. CPUBREBZERICHRELEF T, 7— 70— RRX—F1>a=v I3 ISR9—DA1 v
Z b —JLH(C install-config.yaml 7 7 1 JLIC cpuPartitioningMode 7 1+ —JL R&BINT 5 T &IC& >
TOHBEMITEET,

77— 00— RODEDNEMICE>TWBREHEE., ATV 1—7—IF
management.workload.openshift.io/cores ) V —ZIC &Y, T 7 4L M®D cpuset 721F TR, KR
N @ cpushares BEICEDWVWT Pod Z@EUNICEIY H TR ENATEET, ThickY, 7—oO—K
N=FT42a=V T FYATO)Y—RDENYEHTHLY ERICRY FT,

77— 0O—RDNR—=F 423V JIC&Y. Pod DERETIEEINL CPUEREFIRIEEINS &
17 Y) £9, OpenShift Container Platform 4.16 LI TlE, CPUNR—F 1> a7 BLTT S v
N7 #—L4 Pod ICIEREZ CPU EREFIRNREINE Y, 7—VA—KF—F423=JT

I&. management.workload.openshift.io/cores DH R Y L)V —R 54 THERI N B 75D,
Kubernetes IC& 255K V —RADEHICL Y, VI T XM EFIRDEEERLCICARY £2Y, L.
J—J0—RNR=FT 423V JICE>TERINLT /T—Yavidk, ERFIRZELSRMRLE
ER

R

HERY Y —RE A==y hTELQWESD, AT F—HHKRICV VT X M EFHIRD
BAENFET 2HEE. VIR MEFIRIFEL S AThERY FEA,

131 7—20—KRRX—F 423 VEEDE®EL

J— 0O—KRNR—=FT423=ZVJTlE, V75R9—BEBPodICT7/T—YavhiFFsh, EEIH
CPUT 74T 4—ICELLNRA=FT 123 vRBIhEzET, ChS5DPodidE, RN74—<>v 270
T7AIVDFHEICL > THEEINLEERNI A XD CPURERTEEICEMELEYS., Sy M7 +—
LBICHEERT S CPUITDOEEZEHETIEICIE. 7—70—KR—=F4> 3=V J%FET2EMD
Day 2 Operator #ZR T 2UEN’HY F T,

D —/- 00— R9ENE, EBHAED Kubernetes R a—Y v /s EREL T, 12— —7—20— K%
TS5y N2 —LT—O0—RKDoNBELET,
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pa )

77— 20— RKRDHEIE, VS5RAYI—DAVARN—ILHICOABEPICTEFET, 1 VR
N—ILBICT—7 00— RNN—F 423V Fa2B\PICTEIEETETEEA,

PRI —2EFETT—70—RNR—=FT 423V JzBNITRIE. ROFEZFERALET,

FIR

e install-config.yaml 7 7 1 JLIC. JEIN7 14 —JL K cpuPartitioningMode Z3EMML. Th#%
AllNodes ICERE L £ 9,

apiVersion: vi
baseDomain: devcluster.openshift.com
cpuPartitioningMode: AllNodes ﬂ
compute:
- architecture: amd64
hyperthreading: Enabled
name: worker
platform: {}
replicas: 3
controlPlane:
architecture: amde4
hyperthreading: Enabled
name: master
platform: {}
replicas: 3

AVAN=ILEICCPUDNR—F 1 aVvERERISRAY—%Ey N7y T LET, T
7 # )L M#EIE None T9,

B2 NTH4—IRA7A774)IVET—O0—RKRNRN—F4>3 =y

NRI7F—=IVATAT7 74NV EERATDZE. 7—IJ0—RR—F4 > a-VI#eEENETESLDIC
BRYFET, BUICKREINALNNT+—3 2707 74 )LIL, isolated & U reserved CPU #$57E L
F9, N73—VRTAT7 7MWV EERT B-DDHEREIL. Performance Profile Creator (PPC)
Y= EFERALTR 74—V R7O7 74V EERTEHIETT,

BEEE R

e Performance Profile Creator D=

1B33.NNT74—TVR7TOT7AIEEDT >V TIL

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:

218



FREEY—/0— RS

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

FR131> V) 7 — K OpenShift ¥ 5 24 —® PerformanceProfile CRA 7> 3~

PerformanceProfile CR 7 1 —JL K

metadata.name name A%, BEY % GitOps ZTP hRH L)YV —2R
(CR)ICBREINTUVERD 74 —ILRE—BHLTYL
52 EEBRLTLEI N,

e TunedPerformancePatch.yaml ®
include=openshift-node-
performance-
${PerformanceProfile.metadata.name

}

e validatorCRs/informDuValidator.yaml
® name: 50-performance-
${PerformanceProfile.metadata.name

}
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PerformanceProfile CR 7 1 —JL K

spec.additionalKernelArgs

spec.cpu.isolated

spec.cpu.reserved

spec.hugepages.pages

spec.realTimeKernel

spec.workloadHints

RS
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efizruntime I&. V75X —FKRAMNDUEFI 2+
T7—hEZRELET,

DEINALCPUERELE T, _9'—’\’C0)/\»f JIN— 2
Ly T4V IRTHE—BLTWE I EERERL
ER

BF

FHEAELUCDBINL CPU T—
WIFEELTRAST, WFhtfE
BAEERITRTOITL2EICHIS
MEAHY Y, EEINTLAL
CPUO7IE. YATATERKEZEDH
EEBIERILET,

FHEHDCPUZRELET, 7—70O0— KDL E|
PEMIR>TWEIHE, YATALA7OEA, A—
FILALY R, LUV RAFLAYTF—AL Y R
&, TNHDCPUILKHIRRINE T, DI TLR
WIARTDCPU ZFHT2HENHY FT,

e huge page M# (count) #%EL X9,
e huge page DY 1 X (size) #FZEL X,

e node % hugepage 1Y ¥ Toh i
NUMA / — K (node) ICEREL 9

DTZIVIA Lh—FIEFERT 5ICIE. enabled %=
true ICEREL 9,

workloadHints #f#RH L T, &&7—20—KD
REM757DEY MEEHXELET, ZOHITIE,
DSAY—DELATVI—DDENTF—T VA
ICRBEDICEREINTWVET,

e WDUT7 7N —>3v0—0—RNICHREINEY VTV — K OpenShift 7 5 24 —5&7E -

J—20—RKDON—=F4>3 =y


https://docs.redhat.com/en/documentation/openshift_container_platform/4.16/html-single/edge_computing/#ztp-sno-du-enabling-workload-partitioning_sno-configure-for-vdu
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2142 NODE OBSERVABILITY OPERATOR DO {EF

Node Observability Operator I&, I Ea—r/—KDR ) 7 bH 5 CRI-O & &£ U Kubelet 7’00
T7ANVVTEEEARN)VZAZRELTHRELE T,

Node Observability Operator 2ffH3 2 &, 7O7 74 ) I 7—49%9T)—L T, CR-F-OEB LV

Kubelet D/XNT7 # =<V AEAZDHTE DL DICRY ET, ARSI L)Y —REZDrun 7 1 —JL K
HFEALT, R74—< YV ABEEOBMEDT Ny T &, XY NIT—0AN) J ZDBDHIAHFR Y Y T b
DEITEHYR—PMLET, CRFOBL U Kubelet DTFOAT 74 )V T E/ERI Y TN EEMITT BIC
&, ARILYY—REHETtype 71 —ILRERELET,

BF

Node Observability Operator &, ¥4 /AY—FLE1—#EEDHTY, 74/ —
TLEa1—#EEld. RedHat GHYR— MDY —EXLNJLTTY =XV b (SLA) DX
KRATHY., BENICKEETIFRWEENHY £9, RedHat l&, ERERETINS
EEATHZIEEAMBLTIVERA, 77/ 0V L Ea1—#EEld. RFOERMEE
HEWER IR LT, BIRBRBTHEDT AN 2TV I 1 — RNy I EREFEL TV
CZEEEMELTVWET,

RedHat D574 /Oy —7 L Eax—#eEnyR— NEEICRET 283FMIE. 77/ 00—
T Ex—#EDYR— MNEFE 2S8R LTI,

14.1. NODE OBSERVABILITY OPERATOR O 7 —%7 7 00—

RD7—% 70—Il&, Node Observability Operator 2R LC7A7 74 )V IF—9%9T)—F 3
FEDBEEZRLTWET,

1. Node Observability Operator Z OpenShift Container Platform 7 2 X4 —IC4 Y XA h—JL L X
E

2. NodeObservability AR % LYV —R &KL T, BRLEZT7—HA—/—RKRTCR-O 7077
1V T=BMLET,

3. A7 AT —ARFLT, AT AV ITF—AEERLE T,

14.2. NODE OBSERVABILITY OPERATOR DA X b—JL

Node Observability Operator I&. 7 7 # JL b Tld OpenShift Container Platform IZ4 Y X h—JILEIN T
WZEH A, OpenShift Container Platform CLI 7zl Web 3>V —JL%&{FH L T. Node Observability
Operator 24 YA =)L TEE T,

14.2.1. CLI % {# L 7= Node Observability Operator D > 2 k—JL

OpenShift CLI(oc) %M L T. Node Observability Operator 4 Y 2 h—J)LTEXZ 7,

([} =353
® OpenShift CLI (oc) B’ Y A h—ILINTW 5,

e cluster-admin R CY SR Y —ICT7 VA TX 5,

FIR
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1. RODOAY Y R%EFEFTL T, Node Observability Operator "MERAREETHZ I EE2HELE T,

I $ oc get packagemanifests -n openshift-marketplace node-observability-operator

6
NAME CATALOG AGE
node-observability-operator  Red Hat Operators  9h

2. ROO< Y K&EZFETTL T, node-observability-operator namespace %1 L £ 7,

I $ oc new-project node-observability-operator

3. OperatorGroup = 7> =2 b YAML 7 7 1 ILEERR L F 7,

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. Subscription # 72 TV KD YAML 7 7 1 JL%VER L T, namespace % Operator IZH 7 X ¥
SA4TLET,

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

WEE
L ROOATYREEFTLT AVAM—ITSVEERRLET,

$ oc -n node-observability-operator get sub node-observability-operator -o yaml | yq
'.status.installplan.name’

H A B

I install-dt54w
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ROAT Y REEFTLTC A VAL TSVDRT—Y A =HABLET,

I $ oc -n node-observability-operator get ip <install_plan_name> -o yaml | yq '.status.phase’
<install_plan_name> (. BIOOY Y RKOHANLERB LA Y A MN—ILETERTY,
DBl

I COMPLETE

3. Node Observability Operator B @ L TW5 Z & #MHEALF T,

I $ oc get deploy -n node-observability-operator

ol
NAME READY UP-TO-DATE AVAILABLE AGE
node-observability-operator-controller-manager 1/1 1 1 40h

14.2.2.Web O YV — )L %{#H L 7= Node Observability Operator D1 > X h—)L

Node Observability Operator (&, OpenShift Container Platform 3>V —IL D6 A4 VA M—JVTE X

ER
(1} =355
e cluster-admin #f[R TV S X5 —ICT7 VA TE %,
® OpenShift Container PlatformWeb A2 Y —JLIC7 VA TE 3,
FIa
1. OpenShift Container PlatformWeb 3 vV —Jbicos4 v LE 9,
2. BEEBEDFIES—> 3 v /ARJLT, Operators —» OperatorHub #7704 X~ b LE T,
3. Allitems 7 1 —JU FIC Node Observability Operator & A1 L. Node Observability
Operator ¥ 1 L& ERL £ T,
4. Install 22 ) vV LET,
5. Install Operator R—Y T, RDOFBEEFRELXT,

1A =

a. Update channel 5% T, alphaz/2 ) v o LZF T,
b. Installation mode %815 T. A specific namespace ontheclusterz7 ) v 7 LE¥,

c. Installed Namespace ') X k5, 1) 2 kA5 node-observability-operator % 3ZR L £
E

d. Update approval %1% T. Automatic Z:ZRL X7,

e. Install #0 )y U LXY,
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FRELL

. BEEDFES — 3V /R%JLT, Operators - Installed Operators 7 704 X~ ML &
ER

2. Node Observability Operator #* Operators J A MICUZA RINTWBZ E#HERBLET,

14.3. NODE OBSERVABILITY OPERATOR = f#£f L T CRI-O B & T
KUBELET 70774 )V 57—%%2 )V ITRANT 3

CRI-O & U Kubelet 7O7 74 YV I F—H DPREICFEAT 5. Node Observability AR & L) YV —
A%=fERLET,

14.3.1. Node Observability 7124 L) Y — X DIERK

TO774) 7o) —%3E179 %R1IC. NodeObservability 7 24 ') Y —2 (CR) =#/ER L T=
TT2RELHY T, —HT 2NodeObservability CR #1795 &, MERTI VERES LUV
VERE T —IU CR DMEM X 1. nodeSelector IC—H 9257 —H—/—RNTCR-O 7O774 ) v 7%
BHMICLET,

BF

J—Hh—/—RTCR-O A7 74 ") Y IDEMIMR> TWRWE

A. NodeObservabilityMachineConfig ') ¥V — X DMER S & 9, NodeObservability
CR Ti8E XN/ nodeSelector IC— BT 27 —h—/—RKHrHBEFLET, TFTT5F
TIZI0 DUEIDBHBENHY £T,

P s 0

4 ]

a Kubelet 7EZ7 74 UV JIdFT 7 4L h THIMICA> TWET,

J—R®DCRI-Ounix V4o v b, T—Y 2V MPodil¥o Y MENET, ZhiTLY, T—YxUh
l& CRI-O &3B1E L T pprof ERZEITTE X7, FEHRIC. kubelet-serving-ca st AZEF t— I3 T—
VIV bMPodIIRTUV NI, I—YxzVRE/—RDkubelet TV KRS > MNEORELIBIE % FTEE
IKLEY,

([} =355
® Node Observability Operator #4 Y XA h—JL L & L 7=,
® OpenShift CLI (oc) B’ Y A h—ILINTW 5,
e cluster-admin ¥fR TV 2 R4 —ICT7 VA TE %,
Fa
1. LFDO~Y Y RAEITL T, OpenShift Container Platform CLIICA 4 Y LE Y,
I $ oc login -u kubeadmin https://<HOSTNAME>:6443
2. RDA<X > K%A%EFTL T. node-observability-operator namespace ICHIUE X £,

I $ oc project node-observability-operator
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3. JRDT F R b &ET nodeobservability.yaml & WD ZHID CR 7 7 1 ILEER L F T,

apiVersion: nodeobservability.olm.openshift.io/vialpha2
kind: NodeObservability
metadata:
name: clusterﬂ
spec:
nodeSelector:
kubernetes.io/hostname: <node_hostname> 9
type: crio-kubelet

Q 9 5 24 —Z & IZ NodeObservability CR ' 1D L AW/ &, &HEi% cluster & L T8
ETD2MENHY FT,

9 Node Observability T—Y z Y h&F 704 §20ERHS/—REEELZ T,

4. NodeObservability CR #2{TL £ 9,

I oc apply -f nodeobservability.yaml

H A B

I nodeobservability.olm.openshift.io/cluster created

5 DAY K%A%E1TL T, NodeObservability CRDRAT—4% R =B LET,

I $ oc get nob/cluster -o yaml | yq '.status.conditions'

Hi B

conditions:

conditions:

- lastTransitionTime: "2022-07-05T07:33:54Z"
message: 'DaemonSet node-observability-ds ready: true NodeObservabilityMachineConfig

ready: true'

reason: Ready
status: "True"
type: Ready

NodeObservability CR OE1Tid, EHA Ready T. A7 —49 AN True D& ZICRET L
ER

14.32. 70774 )T 1T) —DET

TO774) 70T —%F£17¥ %ICIE. NodeObservabilityRun ')V — R A {EK T 2 HEHLNHY F
¥, 7OT774 )T TY —IE CR-O 8L U Kubelet 7OT7 74 )V ITF—4 %30 MBIy F
T570vFVIBETT, AT AN VIO —ARTLESL, AVTF—T 7MY RTLD
/run/node-observability 7 1 L 2 MY —ADTO7 74 YV I T =9 5BRBT2HELHY T,
T—45 DEMEPEIE. emptyDir K'Y 1 —LZNLTI—Y Y hPodIZ/NNM Y KX hdkd, T—
TV K~ Pod A running DIREICHZBEICTOT 74 )V I T—FILT I EZATEET,
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BF
—EICYIIRNTERZ O 74 ) 0T T)—IE1DEIFTY,

([} =355
® Node Observability Operator #4 Y A h—JL L & L 7=,
e NodeObservability 124 1)) Y —2R (CR) #/ER L £ L 7=,

e cluster-admin #fR Y SR Y —ICT7 VA TX 5,

FIR

1. JRDOTF R b % &L nodeobservabilityrun.yaml & L\ 5 £7F10D NodeObservabilityRun ') ¥ —
A7 7AW LET,

apiVersion: nodeobservability.olm.openshift.io/vialpha2
kind: NodeObservabilityRun
metadata:
name: nodeobservabilityrun
spec:
nodeObservabilityRef:
name: cluster

2. NodeObservabilityRun ') vV —2 %247 T, 70774 Y 7o) —% R Y H—-LZET,
I $ oc apply -f nodeobservabilityrun.yami
3. kDAY R%A%EFTL T, NodeObservabilityRun D 2 57—4% X =R L £ 9,

I $ oc get nodeobservabilityrun nodeobservabilityrun -o yaml | yq '.status.conditions'

H A B

conditions:
- lastTransitionTime: "2022-07-07T14:57:34Z"
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

2F—H AN True IZ72Y, ¥4 7H Finished ICi2% &, A7 74 )T 9T —IERTT
_a—o

4. R®D bash X7 ) 7 M %247 L T, 377 —O /run/node-observability /X2 H5 707 7 4
Vo ITF—9EBELET,

I for ain $(oc get nodeobservabilityrun nodeobservabilityrun -o yaml | yq
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.status.agents[].name); do
echo "agent ${a}"
mkdir -p "/tmp/${a}"
for pin $(oc exec "${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 X 7 ') 7 b

2O )T NEERT B E. IRIED Node Observability Operator & & U' Node Observability Agent % &
ALT., EFIREIN/bash RV Y T RERITTEET,

INBDRYY T ME, CPUATRL. XEY—D&E, 7—H—/—ROBELREDEELRAN) IR
AEERR LT T, scar LIR— NEHRYLNRDA—TUZAANY O ZERELF T,

1441277 AD/ —RERIRI L)Y —R%=FEHT S
29 ) FNAEREITT SE1IC. NodeObservability 1 24 L)) Y —RZ (CR) #{ER L TEITT 2HELH

) £9, NodeObservability CR #3179 % &. nodeSelector SNJ)LIC—HF5IvEa—b/—K
LTIV MDBRVY TR E—RTEMDICRYZET,

AR E A
® Node Observability Operator #4 Y X2 b—JL L Z L 7=,
e OpenShift CLI (0c) 1 Y A h—LI N T W3,

e cluster-admin #fR Y SR Y —ICT7 VA TX 5,

FIR

1. LFDO~Y Y KAEFTL T, OpenShift Container Platform 7 3 24 —icOJ/ 4 > L9,

I $ oc login -u kubeadmin https://<host_name>:6443

2. RDA<X > K%A%EFTL T, node-observability-operator namespace ICHIUE X £,

I $ oc project node-observability-operator

3. ROAER%ET nodeobservability.yaml & WD LD 7 7 1 L EER L T,

apiVersion: nodeobservability.olm.openshift.io/vialpha2
kind: NodeObservability
metadata:
name: clusterﬂ
spec:
nodeSelector:
kubernetes.io/hostname: <node_hostname> 9

type: scripting 6
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4.

5.

Q 9 5 249 —Z & IC NodeObservability CR ' 1D L A& W &, &HEi% cluster & L T8

ETDHEDDHY TT,

9 Node Observability T—Y z Y &7 704§ 20ERHS/—REEELZT,

g I—YxzV 2RV YTMNE—RTTTOA4F2ITIE. 914 7% scripting IZFRET B

ENHYET,

RO Y K%EZFE{TL T, NodeObservability CR #/Em L £,

I $ oc apply -f nodeobservability.yaml

H B

I nodeobservability.olm.openshift.io/cluster created
RDIY Y K%EEFTL T, NodeObservability CRDR7—4% A=A L 9,

I $ oc get nob/cluster -o yaml | yq '.status.conditions'

H B

conditions:

conditions:

- lastTransitionTime: "2022-07-05T07:33:54Z"
message: 'DaemonSet node-observability-ds ready: true NodeObservabilityScripting

ready: true'

reason: Ready
status: "True"
type: Ready

NodeObservability CR ®31Tid. reason »' Ready. status 7' "True". DHFEICET LT,

14.4.2. Node Observability Operator 2 7 ') 7" K D& E

=S5

FIR
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Node Observability Operator #4 Y X h—JL L £ L 7=,
NodeObservability 1 24 1) Y — R (CR) #/ER L £ L 7=,

cluster-admin #€fR CV S A9 —ICT7 VR TE %,

ROAR%EET. nodeobservabilityrun-script.yaml & WS ZRID 7 7 1 L EER L E T,

apiVersion: nodeobservability.olm.openshift.io/vialpha2
kind: NodeObservabilityRun
metadata:

name: nodeobservabilityrun-script

namespace: node-observability-operator
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spec:
nodeObservabilityRef:
name: cluster
type: scripting
BE
RDRAVY) TRDH%E) JTRANTEEY,

® metrics.sh

e network-metrics.sh (monitor.sh % {# fH)

2. RDI< > K%HAL T NodeObservabilityRun ) YV — 2 A E$ 252 & T, RV YT h%E K
JAH—-LZET,

I $ oc apply -f nodeobservabilityrun-script.yaml

3. kDO < Y K&EZFETTLT. NodeObservabilityRun 27 1) 7 DR FT—49 R %A LE T,

I $ oc get nodeobservabilityrun nodeobservabilityrun-script -o yaml | yq '.status.conditions'

H B

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 7' Finished IC72% &, 22 Y T MDOERIITZET T,

4, D bash AV ) FhEEFLT, AVFF—DI— RXZADMSRV Y TRTFT—H4ERBLZE
-a—o

I #!/bin/bash
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RUN=$(oc get nodeobservabilityrun --no-headers | awk '{print $1}')

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 p in $(oc exec "${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
done

14.5. BEEE#R

D—H—XANY D ZADINEAEICDWT, F#MllE RedHat 7Ly UNR—2MDEEE #SB LTS
W,
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