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I $ oc get dnses.config.openshift.io/cluster -o yaml

H A B

apiVersion: config.openshift.io/v1
kind: DNS
metadata:
creationTimestamp: "2019-10-25T18:27:09Z2"
generation: 2
name: cluster
resourceVersion: "37966"
selfLink: /apis/config.openshift.io/v1/dnses/cluster
uid: 0e714746-f755-11f9-9cb1-02ff55d8f976
spec:
baseDomain: <base domain>
privateZone:
tags:
Name: <infrastructure_id>-int
kubernetes.io/cluster/<infrastructure_id>: owned
publicZone:
id: Z2XXXXXXXXXXA4
status: {}

spec /> avilid, FSAR—NY =V ERTY I J—VOEANEEND I EITEFREL
TLEEIW,

2. DNS ARG LYY —=RIINy F@EALT. NT)Vv I —V%HIBRLET,
$ oc patch dnses.config.openshift.io/cluster --type=merge --patch="{"spec": {"publicZone":

null}}’
dns.config.openshift.io/cluster patched
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&, Ingress # 72V NEFRELIBEET 2HE. 7534 RX—KMLOA—ROADERI N
i’a—o
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BEfED Ingress A 7YV RO DNS L aA— Rk, /871 v oV —> OHIRREFIC
ZEINFH A,
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37T av: VSRS —DDNS AR L)Y —REHRBL. RNT Vv o /—UHHBRIhTY
BIEEMRLET.

I $ oc get dnses.config.openshift.io/cluster -o yaml

H A B

apiVersion: config.openshift.io/v1
kind: DNS
metadata:
creationTimestamp: "2019-10-25T18:27:09Z2"
generation: 2
name: cluster
resourceVersion: "37966"
selfLink: /apis/config.openshift.io/v1/dnses/cluster
uid: 0e714746-f755-11f9-9cb1-02ff55d8f976
spec:
baseDomain: <base domain>
privateZone:
tags:
Name: <infrastructure_id>-int
kubernetes.io/cluster/<infrastructure_id>-wfpg4: owned
status: {}

23.INGRESS O hAO—5—% TSAR—NIIRET S

VSR —DFTTOMKIC, ZDIngress AV hO—F—%2FSAR— N —VvDHEFERTELIIC
EETEET,

¥R
L AV RRA Y MNOAHEFRTEEOICT 74N MingressAY bO—5—%2ZBLET,

$ oc replace --force --wait --filename - <<EOF
apiVersion: operator.openshift.io/v1
kind: IngressController
metadata:
namespace: openshift-ingress-operator
name: default
spec:
endpointPublishingStrategy:
type: LoadBalancerService
loadBalancer:
scope: Internal
EOF

H A B

ingresscontroller.operator.openshift.io "default" deleted
ingresscontroller.operator.openshift.io/default replaced

NT)yIDNSITY MY —DHIRIh, T53AR—MN/—VIV N —DEHINET,
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BF

LUFDFIEE. installer-provisioned infrastructure (IP1) D9 5 A4 — TDHRIT
TXF 9, user-provisioned infrastructure (UP) DY 5 2 ¥ —DiHE 1. HEB
A— KNSV —%2FHTHIRT 20 BAICTIHENHY FT,

e /S22 —TaAvhO—ITL—rvev vty MaERLTWAEAIE. avrOo—IL7
L= vty RODARI L)Y —ATROTEHIBRLET,

providerSpec:
value:
loadBalancers:

- name: |k4pj-ext 0
type: network 9

- name: |k4pj-int
type: network

QO oTEHRBRLET,
o US4 —PaAvhO—ILTL—rxIrty bEFRLAVESIE. &3> hO—ILT
L=< oA O— RN VY —%ZHIRT 20ELHY XY,
L A—=IFDDL, ROAT Y FERFTLTISRI—TI Vv 2—BRRLET,
I $ oc get machine -n openshift-machine-api

H A B
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NAME STATE TYPE REGION  ZONE AGE
Ik4pj-master-0 running mé4.xlarge us-east-1 us-east-1a 17m
Ik4pj-master-1 running mé4.xlarge us-east-1 us-east-1b 17m
Ik4pj-master-2 running m4.xlarge us-east-1 us-east-1a 17m

Ik4pj-worker-us-east-1a-5fzfj running m4.xlarge us-east-1 us-east-1a 15m
Ik4pj-worker-us-east-1a-vbghs running m4.xlarge us-east-1 us-east-ia 15m
Ik4pj-worker-us-east-1b-zgpzg running m4.xlarge us-east-1 us-east-1b 15m

I bhA—=LT L= VDEEINIIIE master AEEFNTVWET,
i. FarvhO—ILTL—=—r UhSAEO— RSV —%HIRRLET,

A ROOTY RAEFTLT, AavbhO—ITL—yveovAT7Vz 0 M aiRELE
-a—o

I $ oc edit machines -n openshift-machine-api <control_plane_name> ﬂ

Q TESTZIAVMNO—ILTL—UIov4To10 NOLRIAEIEELE T,

B. RDBPITY—IINTWS, ARO— KNS U —%AT2TZ2HIRLET,

providerSpec:
value:
loadBalancers:

- name: |k4pj-ext 0
type: network

- name: |k4pj-int
type: network

QO oTEHRBRLET,

C. ERZREFELT, #7VxV MFREKRTLE T,

D. AvbhO—ILTL—yIIrIT&Il, 2TO7ORERBYRLET,

2.4.1. Ingress Controller T~ KR4 > M RBER I —T ORI DEEE
VA —EEBEN ISR —%TSAR—NIBEETICHLWISRIY—%1A VA M=IT D

&, scopeh’ExternalllERE I 727 7 # )L b D Ingress Controller MERINE T, V5 R4 —EEE
I&. External 2 01— 7® Ingress Controller % Internal ICEBETX £ 7,

AR

e ocCLIZf VA M—=ILLT,

FIR

e Externalx J— 7 ® Ingress Controller % Internal ICEE 9§ 5 (21E, ROOAXY REABDLE
ER

12
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$ oc -n openshift-ingress-operator patch ingresscontrollers/default --type=merge --
patch="{"spec":{"endpointPublishingStrategy":{"type":"LoadBalancerService","loadBalancer":
{"scope":"Internal"}}}}'

® Ingress Controller DA 7T —#% XA ZMaRYT 2 ICIE, ROAY Y FZAHNLET,
I $ oc -n openshift-ingress-operator get ingresscontrollers/default -o yaml
o RT7T—4 ZAKEED Progressing DIZE L. ISHICT IV aVvEERTTIIMENHZNED
NMERLET, LEAF AT—FRDREICE>TIE, ROIATY REAALT, ¥—
EXZHIRT 20BN HDIEEZRLTVWHAIREELSHY FT,

I $ oc -n openshift-ingress delete services/router-default

H—EX%HIFRY % &, Ingress Operator (EH—E X %Internal& L TEBER L X7,
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BIEANTAYIDRE
RT A% JLIRZ M OpenShift Container Platform #7704 3234, 7OEY 3 =Y JOREICK
AMNIEBEEMAZMENHDZENHYET., TNIKIE. KRAMNDN—=RITT7, 77—LV 7,
77 LT DFMOMRINEENET, Fhe TARIDT+—< v hP, BREAGELRT 7—L
DITVREDEELEZEINET,
3.1. BARE METAL OPERATOR ICDWT

Bare Metal Operator (BMO) L T. V75 RY—HADRTAHIKZA NETOEYa =V T, &
B, RELET,

BMO (&, RD3DDVY—REZFALTINLDIRIEZZTTLET,

o BareMetalHost

o HostFirmwareSettings

e FirmwareSchema
BMO IZ, X7 X% JLKR % BareMetalHost 1 A9 LYY —RAEEDA VAY VRV EVTT
BT EICEY. VSRAY—KHNOMIBRANDA YRV N —A#FLFE T, & BareMetalHost ') ¥V —
I N—=RDx7, YVIRDZT7, BLVT77—L0zT7DFEEIPEENTWET, BMOIE, 7
FZAY—HDRT AZ KR M E#FHERICKRE L T, & BareMetalHost 1) ¥V — XA IET 2R D
AVAR—ZXV MNEERICGERL TWA I EAALET,

BMO (& % 7=. HostFirmwareSettings ') ¥ — X & FirmwareSchema ') YV — X =R L T, X7 X%
WKRAMND 7 7—bLoz 7RBREFHFBLET,

BMO (&, Ironic APIH—ERXZFBR LTI SRI—HDRTAIIIEFANEHEHKELZE T, lIronich—E
Z2lE, RARNEDOR—AR—REEIY bPO—F5— BMC) 2FHAL T, YV VEERLET,

BMO ZfE L TEITTEZ—MRMRI RV ICIE, RDELIBEDHHY X,
o HEDAA—VEFMALELIZRI—ADRTAIIIKFANOTOEY 3=V

o JOEYIZVIRIFARTOEY aZV VBREICBIFZRAMNDTARIAVTVYD
TJ4—<w h

o RANDAYV/AT7DYYEZ
o Jy7—LUITHREDER

e RAMDN—RD T TFEHDRT

3.1.1. Bare Metal Operator D 7 —F 7V F ¥ —

Bare Metal Operator (BMO) I&, 32D )Y —R&FRALT. V3R —HDRTAFILKERA M&TO
Evaz=vy, BB RELZXT, ROHIF, Th5DYY—ADT7—FF7 7 Fv—%RLTVWET,
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Bare-metal hosts

. y . / BareMetalHost
Defines a physical host and its properties.

Configuration Configuration Configuration
file 1 file 2 fileN

[

© . / HostFirmwareSettings
Manages firmware settings for a host.
Configuration Configuration Configuration
file 1 file 2 file N
< < < / FirmwareSchema
Contains the limits for each firmware setting.
Can apply to multiple hosts if the schema is identical.
Configuration Configuration Configuration
file 1 file 2 file N

BareMetalHost

BareMetalHost J V — R &, MIBRRAMEZFDTONRT 4 —42EFEHELET T, RTPAYIEKANEI SR
H—IIc7AEY a5 EXE. FTOHRRAMD BareMetalHost ') YV — R A EHETH2HELDHY F
T, A MDFHEMAREIED/HIC. BareMetalHost DIEHEFARY ., COBEREFHF LAY TEE
-a—o

BareMetalHost ') ¥V — R ICIF, RO &SR TOEY a =V JIERIEFEFNZE T,

o ARL—F A4 VITIVRATLDT =M A=V PHRAYLRAM T A RAIVBEDTTOA AV ME
%

o JOEYI=VIUIRE
o R—ZK—RBEEIY FO—5— (BMC) 7 KL
o HMOERIREE
BareMetalHost ') ¥V — 2 (CId. ROL D WN—RIzT7IEHRPEENZET,
o CPU#
e NICOMACT7 KL R
o RAMNDAML—ITNRALZADHA X
o MIEDERIREE

HostFirmwareSettings

15
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HostFirmwareSettings ')V —X%#FHEAL T, RAKND I 7—LV I T7REZDNH/ELVEETEFE
9, RAMH Available IREEICFEITT B &, lronic T—ERIEHRRANDT7 7 — LD T 7ERE% FHiHE
). HostFirmwareSettings ')V —X %= {Ef L £¢, BareMetalHost ') ¥V —2 &
HostFirmwareSettings ') ¥V —XDEICIX 11D v EV IHHY T,

HostFirmwareSettings ') V —X%#FHA LT, RAND T 7 =LV 7HREFARLY., KA MD
T77—LV T T7HAREEHFLELZYTEET,
Pz
HostFirmwareSettings ') ¥V — XD spec 7 1 =)L REIRET 2 & EE RV S—T7—

LT TZICEEOAF—TICREIVErHYET, CORF—TIE, HHARYERD
FirmwareSchema ')V — XA TCEHINZE T,

FirmwareSchema

T7—ALADITTEREIF. N—RIZTFRVT—PRANETIVICE>TERY 9., FirmwareSchema
)Y =g, BREAMNETINEDE I 7—L I TEREDYA THLVHIRIEEFNZHAMYERY
Y—2RATY, T—HI&, lronic —ERX%FEHRAL TBMC i 6 EERISGINE Y., FirmwareSchema ')
Y —2%{FEYT % &, HostFirmwareSettings )V — 2D spec 7 1 —IL RICIEETX 28MREEE
ECEFT,

22X —vHE L THNIX. FirmwareSchema ')V — (3% < @ BareMetalHost ') ¥V — X IIERHATX &
ERR

BIER R

o RP7AZIKRANETOES 3 =TT 5860 MetaPAPI H—E R

0 RTPAINWAVIZANSVFv—%BETBLHD Ironic API H—E X

3.2.BAREMETALHOST ') YV —RIZDWT

Metal® T, ¥R hEFDTO/NT 4 —%EET % BareMetalHost ) V — X DBENEAINE L
7=. BareMetalHost ')V —XICIE, 2 DDtV avhEFEFNFET,

1. BareMetalHost spec

2. BareMetalHost status

3.2.1. BareMetalHost spec
BareMetalHost ) VY — A M spec TV > 3 vk, KA MNDMBRELRRELZEEZLET,

53.1BareMetalHost spec
NRNIA—5— B

automatedCleaningMode JOoEYa=—vrsLTOEY 3 =Y JERIREED
BV ) -V BMELIIEMTEII I —
711X, disabled IC3%ET25&, BBV —=V
JIERFy FEINFY, metadata ICERET 5 &,
BESHENBMICRYET, T 74 MERER
metadata T9,
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NRNIA—5— B

bmc ZEICIE. KA KN EDR—IAKR—RKEEIV b

bmc: O—>— (BMQ) DEHRBHRISENE T, 71—
address: ROEMIEULTDESY T,

credentialsName:

disableCertificateVerification: e address: KX FDBMC Y hA—F—¢&

DBEEAD URL,

e credentialsName:BMC 1 —H#'—&Z & &
UNRZAT—RKAEENBY—I LY hAD
SR,

e disableCertificateVerification: true (Z
BREINTWBIGEIGIRZEDREE % A%

T57—IE,
bootMACAddress KA MOTOEYazZvFICERY % NIC D MAC
7 RKLZR,
bootMode KAKNDT—rE—FK, 74 MIUEFITY

». BIOS 7— b @ legacy % 7=
UEFISecureBoot (LB ETHIEHTEEXT,

consumerRef KRAMEFERLTWBRDY Y —IX~DESRE, BD
Y —ZAMNBRERA M EFERAL TWAVWGEEIE, 2
KRB ENHY £9, 7=& AE. machine-api A
RAMEFERLTW3HEIC. Machine ) vV —2 A
RANAFERTZ2HBEL’HY ET,

description RANDFEEICIRIID, ABDLRM L 3FT,

externallyProvisioned AR MOTOEYa=—vrerOoEy sy JiEk
DPHEBTEERINDINE I DERT T—IVE, EE
Ihd5%E:

o ERAT—HREE, #5142 T74—IFK
EZEALTEISHMEIEETEIT,

e N—RITFAIURYN)—ZEHINZE
A, TOEYazZvIREPIOEY 3
ZVTRBBRBREIIRRA NTEITINEE
Ao

17
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firmware

image:
url:
checksum:
checksumType:
format:

B4

RT7AHI)KRZNDBIOS FREICET 2ERIEZE
hE 9, I]/IE. firmware (L. iRMC. iDRAC,
iLO4, 8L VILOSBMC TOHHYR—rINFT,
YT 74— RIEUTDESY T,

e simultaneousMultithreadingEnabled:
B—oyE IOty -7 ERORE
7Oty —E LTRRINZDEFHFAL
9, BAMRREL true 74 false T
ER

e sriovEnabled: SR-IOV OH#R— MIT&L
Y. NAIN=/XA HF =N PCl-express 7/
A ADREA VAV AEERTED LD
ISy, Rox—< v AP MELET BEEEN
NHY F9d, BRAKRE true £/l
false ¢4,

e virtualizationEnabled: 7’5 v k7 # — LA
N—=Roz7DREIEEYR—MLET,
BRI E L true /=L false TT,

image 2 EICIE. RRAMIFIOMINDA X =
DFMNREINE T, lronic iZIFA X =Y 71 —)L
FARLETY, =72 L. externallyProvisioned %
ENtrue ICREI N, AMERICEREENMVDER
WIBEIE. 714 =L RIEEICT DI EDNTEET,
74—V ROFFBIEIUTDEEY TY,

e URL:RZAMIFTOMTHAA—ID
URL,

e checksum: EEOF v V%L, Fi:
iZimage.url DA A=Y DF v VLD
E2FN3771/IL~ADURL,

e checksumType: Fzv /H#L7)T) X
LZEBETEEY, WIFRT
image.checksumType (&
md5. sha256. & & U'sha512 D#H %4
R=MLTWEY, 7740 MDFTVY
Y L4854 7Emd5 TY,

e format CNhiIA A=Y DT 1 RAIHAT
¥, raw, qcow2, vdi. vmdk. live-iso
DWTFND, REEDEFFILTBIEHNT
XY, Iharraw IR ET B &, ZDA
X—=IDlronic T—Y Y N TDraw A
A=Y DRANY—=IVIHEMIRY F
T, Ih#E live-iso ICERET B &, iso 1
A=V ETFTARA7ITTOAAMETICSA T
7— hAEEEIC AR Y, checksum 7 1 — )L
RIZEBINET,



EIJWARTAYINDHE
NRIA—5— B
networkData Y NT—UBRET—4 B LVED namespace H'E

FNBY—ILy bADBR, LED>T, KRS
NEELTRY hT—0%ty b7 v 7T 3REIICK
ANMNIERMITDZIENTEEY,

online KA MDEREANS (tfrue) i A 7129 % (false)
NeRgT—IUE, COEEZEETDE, PPEKRR
FOBEBRREICEENMMAONET,

(AT aV)RTAHIFKERNDRAD ZBEICET S
raid: BHRAEENE T, BELRVWGEIE. REDKRE
hardwareRAIDVolumes: HRFELET,
softwareRAIDVolumes:

¢ = a-3]

OpensShift Container Platform 4.13

¢ &, iRMC 7O hJLDAHEFEAL
TBMC O/N\— K% =7 RAID =1
R— b LZEY, OpenShift Container
Platform 413 &, V7 b0z 7

4 RAID £ HR—k LTWEHA,

ROBERBREZSRL TSI W,

e hardwareRAIDVolumes: /N\— K> =7
RAID DB RS TO—EBNEFh., /N—
R 7 RAID TRERRY 1 —LEZREETE
L 9., rootDeviceHints #315%& L %\
BE. RIIORY) a—LMII— KR 2—
LICRYFET, YT 714 =L RIFLLTFD &
BYTT,

o levell ®/ERS4 TDRAD LR
o 0. 1. 2. 5. 6. 1+0. 5+0. 6+0
DULRILBYR—KNEINFET,

o name: XZEJELTDRY 2 —LDE
g, Y—NN—HT—ETHIDEI’DH
UET, BEINRTULAWEGSE, KR
Ja1—LRAIGEEBERINE T,

o numberOfPhysicalDisks: ;&£ K 5
1 TIERTIYMBRS A TO (E
o T7AI NI BEEDRAD LA
WICHELRT 4 R RS54 TOR/NMNK
TY,

o physicalDisks: #1327 1« XV K547
DHBMD—ETT (XFH), Thid+
FoavDI74—ILRTY, HBELE
&, controller 74 —JL REIBET 2
BEIHY XT,

o controller: (# 7> av)ynN—KDo 7T
RAID RY 2 —ALTHERY S RAID OV
bO—Z—D&H (3XFF).

o rotational:true IC32E T 2 &, [OlEx

19
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DHIBRINEF, BESNHTLA
WEAIE. ERO LS 1 TOBESE
RLET (52 4L B,

o sizeGibibytes: fFf{ 9 2mE R 1 7
DY 14 X (GiB BAIDEL), IBEIR
WEEP 0ICERET 5, MERTA
TRIMEBRS A TORKBEHNER
INET,

o softwareRAIDVolumes: OpenShift
Container Platform 413 &, Y7 ko x 7
RAID 24 R— M LTWEEA, UTDIER
IIB5ERATY, TOEREICE. VIbhox
7 RAID ORET 1 A7 DY A MDBEENT
WZ 3, rootDeviceHints ##5E L %L\ 35
&, FHORY) 2 —LHMI— KR 2—A
IZ7% Y 9, HardwareRAIDVolumes %
HETDE. COEBIREMICAY XD,
Y7 MU 7 RAD IXEICHIBRINES, 1F
BMIEN3Y 7 Ko7 RAD T/ ZDH
&, 1 FRIE2THIREIHYET, V
7 M7 RAID T84 AB 1D LA WG
&, RAID-1 ICS2MENrHYFET, 2D
D RAID T/X1 AW H 3HE K. 1HFBDT
N1 2% RAID-1 [T 2 ELNHY XY,
Fre. 2BBDT /N ZD RAID LRJLIL
0. 1. FAEF1+0ICEETEET, RUD
RAID T/XA AW F7FOA4 X MF/8A R T
RYZEY, Ldr>7T. RAID-1 #3&%kI3
&, TNARICEEIRELIZGED
J—RHBEILAWY RIHPEBINE
9., softwareRAIDVolume 7 1 —JL R
g, YVZhI9 7 RADDRY 2 —LDRE
BREEEEELET, Y7714 —ILRIE
TDEBYTY,

o levell ®/ERS4 TDRAD LR
o 0. 1, 1+0 DL RILHBHR— X
nEd,

o physicalDisks: 7/31 2Dk > hD—
B, TATL8E. 2UETHIBE
rHYET,

o sizeGibibytes: fFE{ S N 2mET 1 X
2RS4 TDHYA X (GIB B DE
) BENRWEEPO0ICHRET S
& RERSATHICMERSATD
RABENMERAINET,

hardwareRAIDVolume #Z2M X514 X & L THRE
T3E, N—RY TP RADBELEEETEET, MU
TILHERLET,

spec:
raid:

hardwareRAIDVolume: []

FSANR=DRAD ICHIEL TWARWI &EZRY T
=AYy E—INRRINLEZE
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3.2.2. BareMetalHost status

NSA—4H—

rootDeviceHints:
deviceName:
hctl:
model:
vendor:
serialNumber:
minSizeGigabytes:
wwn:
wwnWithExtension:

wwnVendorExtension:

rotational:

B4

rootDeviceHints XS X —4% —%FHT 5. HE
DT INA ZAANDRHCOS f X =YD FOEYa=y
IHTREICARY FT, IhiE. RBEIBICT NS 2%
REL, REIhAEEZEY NOESEBRLET,

EYMNDEE—RTIHDIREINIZT /NS AN
FRAINEYT, RETEHEHOEY MaflarEbhtE
DIENTEEIN, T/ ZANBERINBITIE,

TNAZADBNITRTOEY NE—HBTEZRELNHY F
¥, 74—V NOFEMILULTDEBYTY,

e deviceName:/dev/vda 7 & ® Linux /%
1 AEHEEFNDIXFF, BV ML, EE
DEERRI—HITIVELIHYET,

e hctl:0:0:0:0 4D SCSI/NRT7 KL AN
EFENB3XFI, BV ML EEOEET
PII—HII2BEI’HYFET,

e model XV S —EHDT/NA AFHHFHE
FN5XFI, bV ME EEOEDY T
XFHITRY ES,

e vendor: T/NA ZADNV Y —F - I38ET
DEFHIEENDZXFY, bV ME, EE
DEDY TXEHICRY T,

e serialNumber: /81 20> ) 7ILBESH
EFEFNB3XFI, BV ML EEOEET
PII—HII2BEIHYFET,

e minSizeGigabytes: 7/\1 X D&/ 4
X ERYTBE(F AN MEAL,

e Wwn:—EDANL—YIDAZFENBZXF
5, b hiE, EEOEERZDIC—HT B
WELRHY FT,

o wwnWithExtension: X ¥ —#i3E A&
INE—BDAMNL—YIDAEENDZIXF
3, v b, EEOEEZTEIC—ETS
MENHY FT,

e wwnVendorExtension: —=DO~RX v ¥ —
AMNL—=Y DAEEFNZXFEH, eV b
IE, EEOEEEDI—HTINENHY
E3C I

e rotational: /31 XAEEET 4 RV & FH L
% (true) B D TRWLD (false) =R
7‘\_)1/{[50

BareMetalHost status I&. "X NDIREDREEZR L., TR MNEADERIIFHR, WEDON—RKITT7D

AR EDOFERAEENT T,
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3.2 BareMetalHost status

NIA—5— B

goodCredentials Y=Ly B ELPED namespace DBR|T, ¥R
TANEMEREMEETEBZR—RKR— NEEI Y b
A—>— (BMC) BBiEIFHRD v MHIRFI LTV E
ED

errorMessage FOEY A=V IRy U Ty RERET BREDT
S — DM (HBBE).

errorType RANDNIS—REICR SRR E A > BED Y
Z2%ERLET, T7—91TIEUTDEHY T
7,

e provisioned registration error: 3> k
O—>—70EY 3=V 7 EFEHDKRR b
EBEBERCTIRVGEICRELIT,

e registrationerror. I~ hO—5—HKZR
FOR—ZR—REEIY hO—5—IT#
MTERWGEICRELTY,

e inspection error: 'R hHSH/N—RD T
TEHEMOBMGEZRA TRBMLBEICRE
LEY,

e preparation error: 7 ') —=—> JIZKBL
EBABICRELFT,

e provisioning error: 2~ fO—35—HYK
2hDFOEYIZVvIFERLIETOEY 3
ZVUBBRICKBLIBRICRELET T,

e power management error: 3> O —
S—NRZAMDERRELZEETERWNEG
BICRELET,

e detacherrorrJ> hO—5—DHKXAM%

TOEY 3 F—D56TY Yy FTERWGE
ICRELET,
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NRIA—5— B

hardware.cpu 7 1+ —JL Rid, ¥ X T LADD CPU

hardware: DEMAERLET, 74 —ILRICIELUTHAEEFNE
Cpu 3—0
arch: ~
model: e arch.CPUD7—*F7T V7 F+v—,
clockMegahertz: e model: CPU £ 7L (XE51).
flags:
count: e clockMegahertz: CPU O #E (MHz &
£iI).
e flags:CPU 7SV D—8&, c& A
i€, 'mmx'. 'sse'. 'sse2'. 'vmx'x&T
ERR
e count: ¥ X7 ATHAREER CPU D,
BIOS 77 —LDz7ERINIEENET, L&A,
hardware: N—RO TRV —BLUON—V 3 VR ETT,
firmware:
hardware.nics 7 «+ —JL KiZIE, RA DXy K
hardware: T—I0A 9 =Tz AD—EBLrEENET,
nics: 714 =L RIZIELUTAEZENET,
- ip:
npame. e ipNICOIP7RLZABEI—YIY D
' ETRFICIP 7 RLADEY HTONTWDS
mac: EAY.
speedGbps:
vlans: e name: Xy N7 —0F /N4 A %HHT DX
vlanld: F5, H:nic-1
pxe: .
e mac:NICDMAC 7 KL A,
e speedGbps: 7/31 ZDREE (Gbps &
£iI).
e vlans: 2@ NIC THIFE®EEA VLAN 2§~
THRETDI AN,
e vlanid: ¥ 7 I TWLWAR L VLAN ID,
o pxe:NICH PXE =L TEEBTESHNE
5 b\o
RARDXAEY) —BE (MB &A1),
hardware:
ramMebibytes:
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NRIAX—5— B

hardware.storage 7 «+ —JL RiZid, "R M THIA

hardware: HEERARN L=V TN RAD—EBENEEFNET,
storage: 74—V RIZIFUTFAEENZET,
- hame- 2L —YFNA REBRT BT
- : e nhame: —IFN E F
rotational: 5l, 1 & 24, disk 1 (boot) 22 & TH.
sizeBytes:
serialNumber: e rotational: ¥ 1 2 7 A EEEF 1 R ¥ & FL
HHEINERLET, true £/l false
OWIFNIERLET,
e sizeBytes: A NL—YFNA DY A X,
e serialNumber: 7/X1 2D ) 7ILES,
A2 MO &G, B@mkh. L0 T7ILES
hardware: IR 2 BHRIAEENET,
systemVendor:
manufacturer:
productName:

serialNumber:

lastUpdated RAMNDRT =Y ADREREHEFDIA LAY Y
7o
operationalStatus Y—N—DRTF—FH R, AT7—9 RELUTOVTH

MY EY,

o OK RRMDFFHMNTRTERHIN., EL
(RESIN, HeEL, EEARETHD &
ZRLET,

e discovered: KR MDD —ERNIEEIC
BELTWRLA, RELTWVWEHLDWVTY
nNHraEKLET, =& 21E. BMCT7 KL
2FBHINTWB D, O 1 VERIER
VR I T LAY,

e error: A7 ATOETREMRT S —H R
InfZEERLET, FMIE, status &
2> avoerrorMessage 7 1 —J)L K&5
BLTLCET W,

o delayed: E# KX hOREKEFOEY 3 =
JEHIRT B7HIC. FOEYa =y IR
BELTWSIEEZRLET,

e detached: K2 kA*unmanaged & L T
HAIhTWwsZeaRmLET,

poweredOn RAMDEBRNFASDTVWEINE I DNERT T—IL
=
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:

id:

Im'age: o state:ETHDTOEY 3 =V JRIEDIR
o EOREE, REICIE. UTFHAEENETS,
firmware:

rootDeviceHints: o <EOXFH> BWEESTIOEY 3=

YIIRITbhTVWEEA,

o unmanaged: xX b & EEKT HDIC+
PIRERNFIATET I A,

o registering: T—Y ¥ MIEKEZXMD
BMC D=2 L TWE T,

o match profile: T—> x> MME, KR
FTCREININ—RD 7B EEL
MOTOT7 74V ELBELTVET,

o available: FX hz7OEYaz=vy
ICERATEEY, CORREIL. AL
ready & L THIGhTWE L7,

o preparing: BEF DR E IFHIBRI 1, #
LWEREMNRRA MIBREINET,

o provisioning: 7OEY 3 F—i34
A=V HRARMDAKNL—=JILEEIA
ATWET,

o provisioned: 7O EY 3 F—Id4 X —
VERANDANL—JILEZAALZE
L7

o externally provisioned: MetaP® &,
RANEDA A=V BB LEEA,

o deprovisioning: 7O EY 3 +—I(1,
RARDRANL—=IDBA X—D%H
ELTWET,

o inspecting: T—>Y ¥ MMIKRRAMOD
N—RDzT7BEREZRELTVET,

o deleting T—y Y MNMIISRH—H
5 ZHIRLTWET,

o idEMBEALZIOCEYa =V IY—ILD
-'j-_ K“Zo)—%%&ﬁiﬂ?o

e image: i’k hMZ7OEYa=ZvJXh
7:4 )(—9“0

o raid &ARELAN—RYVITHLEY T
Y T7RADRY 1—LD—H,

e firmware: X7 X % JLH—/X—®D BIOS 5%
Eo

e rootDeviceHints: Exi> 7Ok a =V
TEEICERINZIL— M TN EIRD
FIE,
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NRIA—5— B
triedCredentials J7OoEYaz=v Ny Ty RISEESI N BMC 22

RO FREBEDEY NeERETEI—I Ly hB&L
U'Z D namespace ~NDBHE,

3.3.BAREMETALHOST ') YV — 2 D EE

BareMetalHost ) V — R ICI3. MEBARZA MO TO/NRT 1 —DESENET, WEBRIAMDOTONRT 1 —%
Fxv I 5ICI1E. FDBareMetalHost ') YV — X 2EUS T 2 MELHY T,

FIR

1. BareMetalHost ) YV —XD—E5#BELFT,

I $ oc get bmh -n openshift-machine-api -o yaml

’ =)
' ocget 7YY KT, bmhDRWER & L T. baremetalhostx {FRATE X7,

2. RARMDYAMZERIBLET,
I $ oc get bmh -n openshift-machine-api
3. BHEDKRR MD BareMetalHost ') V —X&#BE L £,
I $ oc get bmh <host_name> -n openshift-machine-api -o yaml

Z T T, <host_names 7R X NDEFITT,

H A B

apiVersion: metal3.io/vialphat
kind: BareMetalHost
metadata:
creationTimestamp: "2022-06-16T10:48:33Z2"
finalizers:
- baremetalhost.metal3.io
generation: 2
name: openshift-worker-0
namespace: openshift-machine-api
resourceVersion: "30099"
uid: 1513ae9b-e092-409d-be1b-ad08edeb1271
spec:
automatedCleaningMode: metadata
bmc:
address: redfish://10.46.61.19:443/redfish/v1/Systems/1
credentialsName: openshift-worker-0-bmc-secret
disableCertificateVerification: true
bootMACAddress: 48:df:37:¢7:f7:b0
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bootMode: UEFI
consumerRef:
apiVersion: machine.openshift.io/vibetai
kind: Machine
name: ocp-edge-958fk-worker-0-nrfcg
namespace: openshift-machine-api
customDeploy:
method: install_coreos
hardwareProfile: unknown
online: true
rootDeviceHints:
deviceName: /dev/disk/by-id/scsi-<serial_number>
userData:
name: worker-user-data-managed
namespace: openshift-machine-api
status:
errorCount: 0
errorMessage: ""
goodCredentials:
credentials:
name: openshift-worker-0-bmc-secret
namespace: openshift-machine-api
credentialsVersion: "16120"
hardware:
cpu:
arch: x86_64
clockMegahertz: 2300
count: 64
flags:
- 3dnowprefetch
- abm
- acpi
- adx
- aes
model: Intel(R) Xeon(R) Gold 5218 CPU @ 2.30GHz
firmware:
bios:
date: 10/26/2020
vendor: HPE
version: U30
hostname: openshift-worker-0
nics:
- mac: 48:df:37:c7:f7:b3
model: 0x8086 0x1572
name: ens1f3
ramMebibytes: 262144
storage:
- hetl: "0:0:0:0"
model: VKO00960GWTTB
name: /dev/disk/by-id/scsi-<serial_number>
sizeBytes: 960197124096
type: SSD
vendor: ATA
systemVendor:
manufacturer: HPE
productName: ProLiant DL380 Gen10 (868703-B21)
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N

serialNumber: CZ200606M3
hardwareProfile: unknown
lastUpdated: "2022-06-16T11:41:42Z"
operationalStatus: OK
poweredOn: true
provisioning:
ID: 217baal4-cfcf-4196-b764-744e184a3413
bootMode: UEFI
customDeploy:
method: install_coreos
image:
url: ™
raid:
hardwareRAIDVolumes: null
softwareRAIDVolumes: []
rootDeviceHints:
deviceName: /dev/disk/by-id/scsi-<serial_number>
state: provisioned
triedCredentials:
credentials:
name: openshift-worker-0-bmc-secret
namespace: openshift-machine-api
credentialsVersion: "16120"

3.4.HOSTFIRMWARESETTINGS ') YV —XICDWT

HostFirmwareSettings ) V —X & FHA LT, RAMDBIOSHEELZMESLIVEETEET, KX b
#* Available JREEICFE1T9 % &, Ironic IZFR R b D BIOS RE%FwHEY. HostFirmwareSettings )
Y—ZEERLET, UY—RICIE, R—ZF—REEIY hO—5— (BMC) B SRINBREA
BIOS S EMNEZ £ £J ., BareMetalHost ') ¥V — X Dfirmware 7 1 —J)L i, RV & —|TREFL AW
D2MD7 14— KEERLFETH. HostFirmwareSettings ')V — R, BERANZEIIRVY—EED
71—V ROZHEDBIOS ZETHREINE T,

HostFirmwareSettings ') V — X (ZI&, UTFD 22D/ aryAEFhExd,
1. HostFirmwareSettings spec

2. HostFirmwareSettings status

3.4.1. HostFirmwareSettings spec

HostFirmwareSettings ')V — XM spec 27 >~ a vk, RA MD BIOS DMHELRREEAEREL. T

7 # )L N TIEZETY, Ironic | spec.settings ©2 > 3 v DEEE%MEA L T, KRR M Preparing IR A&
DHZE. N—ZAR—REEIY hO—F— (BMC) 2E# L £9, FirmwareSchema ')V —X =R L
T, BWRBREEDORTERZA MIEFELARWVWEDICLE T, FHMIL. FirmwareSchema ') YV —2XI(C
DWTESRLTLEIW,

B

spec:
settings:
ProcTurboMode: Disabled(@))
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AHRDOFITIE, spec.settings £ & 3 ~ICid. ProcTurboMode BIOS 5% % Disabled ICERE S
2EH/MEORTHEENET,

= -1o)
status TV Y a VIC—ERRINDIBIENSA—H—IXFIE LTRRINET, =

EZIE, M ERTRINE T, spec.settings V> 3 Y TEHARET I5A. EIXE
AR LOEBHE LTERETIRENHYET, ExIE, 1 &ERELFET,

ol

3.4.2. HostFirmwareSettings status
status (. R2 MDD BIOS DIREDREERLE T,

3.3 HostFirmwareSettings
NIA—5— B

conditions 7 4 —JL RICIE, RELZHEO—EIS

status: FhET, YT 74— RIZIEUTHIEEFNET,
conditions: . . e
|astTransitionTime: e lastTransitionTime: RENREZICEE L
) ' T=BFZl,
message:
observedGeneration: e message: )Iﬁﬁ?%%@%%ﬂﬂo
reason:
status: e observedGeneration: status DIRIEDE
type: F%. metadata.generation &2 D7 1 —
JURARE L THRWEEIC
I&. status.conditions 2 &y WA REMEN B
UET,
e reason: REZEDIHEH,
o status: KEBODZEEDRT—H R, AT—%4
A& True. False. 7 i& Unknown T
ES
o type: REZEDY 17, ¥4 FidValid &
& U ChangeDetected T4,
7 7—ALx7EREDFirmwareSchema, 7 1 —
status: JWRIZITAEENE T,
schema: o
name: e name: A¥—<v=SRIHZFFLIE—F
' ) DR F
namespace:
lastUpdated: e namespace: R ¥ —YHREIN D
namespace,
e lastUpdated: ') V — XA RZICEHF I N
BFZl,
settings 7 + —JL RIZIE, KRR NDIRED BIOS 3%
status: EDZBEEDRTD) A MDEEFNET,
settings:
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3.5. HOSTFIRMWARESETTINGS ') V — X DHf5

HostFirmwareSettings ') ¥V — R ICId, BRI MOV SF—EHBDBIOS 7O/TF 1 —HEFEFNF

¥, YEARRMDBIOS 7ONRF1—%2F v V9 3ICIE. EDHostFirmwareSettings ') ¥ — X % EX
BI2BELFHYFT,

¥
1. HostFirmwareSettings ') V — X DFMAR—EZEBLE T,

I $ oc get hfs -n openshift-machine-api -o yami

R

ocget 7Y KT, hfs DRWER & L T. hostfirmwaresettings% T X %
ER

2. HostFirmwareSettings ') V —ZXD—&BZEEL 7,
I $ oc get hfs -n openshift-machine-api
3. HEDKRR b D HostFirmwareSettings ) V—XRE#BWEL £,

I $ oc get hfs <host_name> -n openshift-machine-api -o yaml

Z ZTC. <host_names (7R X NDEZRITTY,

3.6. HOSTFIRMWARESETTINGS ') V — X D&%k

7OoEY a=r I hiRR ~D HostFirmwareSettings ##R&ETX X 7,

8%

FANYEROEERE., R M FTOEYa VT SNREBICHZBRICDH, K
ANERETEET, ABHSTOET a VT SN RBORRA MIRETEEE
/‘JO

FIR

1. HostFirmwareSettings ') V —XDO—EZEELZF T,
I $ oc get hfs -n openshift-machine-api

2. R A b @ HostFirmwareSettings )V — X = fREL X7,
I $ oc edit hfs <host_name> -n openshift-machine-api

Z ZT. <host_name> (F7O0EY 3 =Y 3 NRR MDOEZRAITTY . HostFirmwareSettings
VY —=RE =X FIDTI7AINMITAI—THETET,

3. spec.settings t7 > 3 VI, ZRIEEDRT7 ZEBMLET,
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B

spec:
settings:
name: value

FirmwareSchema ')V —X % FAL T, FANTCHRETELAERELABELF T, HAH
UEHDEIRRETEEHA,

4. BREREFEL, TT49—%RTLZET,

5. RARMDIY VEAERELET,
I $ oc get bmh <host_name> -n openshift-machine name

Z ZT. <host_names 7R A MDEZRITY, ¥ v %lE CONSUMER 7 1 —J)L RDTFICERT
IhFEd,

6. IUVICT/)TFT—Yavadid, vty M SHEIBRLETD,

$ oc annotate machine <machine_name> machine.openshift.io/delete-machine=true -n
openshift-machine-api

Z T T. <machine_name> [FBIRTET Y VDEREITY,
7. J—ROYRNEEBBL, 7—H—/—RFRO¥EAIVMLET,
I $ oc get nodes
8. ¥ EYMZHIBLETY,
I $ oc get machinesets -n openshift-machine-api
9. ¥¥ vty bR —)VILET,
I $ oc scale machineset <machineset_name> -n openshift-machine-api --replicas=<n-1>

Z ZT. <machineset_names> [E<¥ > >ty FDZRIT, <n-1> IXFPI LT —H—/—FR
DETY,

10. /KRR b A" Available DIREEICA 572 5. Machineset # X4 —IL7 v 7L
T. HostFirmwareSettings ') V —XDEEFARMIET XY,

I $ oc scale machineset <machineset_name> -n openshift-machine-api --replicas=<n>

Z T . <machineset_names [Z¥> >ty NOEZFIT, <n> 7 —H—/—RKOETT,

3.7Z.HOSTFIRMWARE SETTINGS ') YV — X2 B TH 5 2 & DHEER
a1 —H—7" spec.settings £ 7 > 3 ~ % #&HE L T HostFirmwareSetting (HFS) ) V — R ILEE DA

% &, Bare Metal Operator (BMO) (&5t A#EX Y ) ¥V — X T# % FimwareSchema ') ¥V — X Zxf L
TEBRARIAELE T, COREHNEMRIGE. BMO IE status.Condition :XED Type D{E% False I
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wi

EIFARTAYILD

BREL, IRVYMNEEBRLTHFS DY —RIREEFELE T, UTOFEZFRALT, UY—IADEWT
HBIEEEALET,

FIR
1. HostFirmwareSetting ') vV —XD—EBZEFL £ 7,
I $ oc get hfs -n openshift-machine-api
2. BEDKRR b®D HostFirmwareSettings ')V — AN ENTHZ I E#HRELET,
I $ oc describe hfs <host_name> -n openshift-machine-api
Z T T, <host_names 7R X MDEFITT,

H A B

Events:
Type Reason Age From Message

Normal ValidationFailed 2m49s metal3-hostfirmwaresettings-controller Invalid BIOS
setting: Setting ProcTurboMode is invalid, unknown enumeration value - Foo

BF

& ValidationFailed #9158, VY —RABEICIZ—D2'H
). FirmwareSchema ')V —RICEMNT B L OEEZFHT2HELHYFET,

3.8. FIRMWARESCHEMA ') ¥V — X [ZDWT

BIOSEREIZ. N— R T T7RVST—PRAMNETFIVICE>TEARY £, FirmwareSchema ')V —2
id. ERZARNETINLEDEBIOSHREDY A THLVHIRIEEFNZ2HAMYVER) Y —RATY, T—
%&£ BMC 5 Ironic ICEERS I N E Y, FirmwareSchema % {#fH 9 % &. HostFirmwareSettings
)Y —ZXDspec 74—V RICIEETEHEWNRMMEZFETE XY, FirmwareSchema ') vV —X |

id. TOBRESLVHIRISRET 2—BOHBFAHYET, ACKAZXNETIVIEAL
FirmwareSchema %53 F % &/ L £ 9, HostFirmwareSettings DEH DA 24 > ZAHE L
FirmwareSchema Z {3 5 Alge N "W T,

Z3.4 FirmwareSchema ik
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NRIA—5— B

spec (&, BIOSHEZ EBREDHIRTHREINDE

<B|OS_Setting_name> :’ﬁ@tﬁ‘x’ v j—cj—o 4 —J)b I\‘: tiL}L—Fb‘ﬁini
attribute_type: ER
allowable_values: ttribute t B4 S B kX

) e attribute_type: 5% o IR—HT
lower_bound: ne54 TEUTOEBYTY,
upper_bound:
min_length: o HIEE
max_length: ke
read_only: o BH
unique: o XFF|

o Boolean

e allowable_values: attribute_type #*
Enumeration 03550, FRAIINZED
)R K,

e lower_bound: attribute_type » B# o
& D TRE.,

e upper_bound: attribute_type » BH o
BAEDLERE,

e min_length:attribute_type »* X5 @
HBEIC, EP’RZIEDTEIZRBEVX
FHORY,

e max_length: attribute_type »' X5 ®
BAIC, EPNZIENDTEIRERVX
FHORY,

e read_only: ZEIFFHANYERT, TEET
5ZEEFTEZHA

e unique:FREIXIDERZAMIEBEDEDT
7,

3.9. FIRMWARESCHEMA ) V¥V — X D Ef5

BRYFT—DERANETIDBIOS F&EIF. TRETNREMLRY FF, HostFirmwareSettings ') ¥V — X
Dspec VY aVERETHERIC. RET DHA/MEORTIEEDRAND I 7—LT T T AF—7IC
ERWLTWEIMENHYET, BWRBAICEDRT EHRET 5ICIE. KR ~D FirmwareSchema %
RSl CHERLEFY,
FIa
1. FirmwareSchema )V —2X (4 VA9V AD—EEIBT 5ICI1E. UTFEERITLET,
I $ oc get firmwareschema -n openshift-machine-api

2. ¥ ED FirmwareSchema 1 Y X4 VY AEHWEBT5ICI1E. UTAETLET,

I $ oc get firmwareschema <instance_name> -n openshift-machine-api -o yaml
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Z I T. <instance_names> |&. HostFirmwareSettings ')V — X (X3 2&8R) IIEEFHINT
WBERF—TAVRIVZADEZRITY,
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42 OPENSHIFT CONTAINER PLATFORM 7 S A4 —TDY
IWFT7—FFI9Fv—OVEa— b I VDETE

RIVFT7—FT70Fv—5tEY Y U %{FEHT % OpenShift Container Platform 7 5 24 —d, 43
F—FT O Fvy—DAVEL— YO VEYR—NTBIIRI—TY, YIFT7—FTIFv+—aV
Ea—F4 I3 V0% BAILI S RY—IE. AWS F72Id Azure @ installer-provisioned infrastructure
E.x86_64 Y MO—NTL—U IV ERATZART A4 )L user-provisioned infrastructure M & T1#
ATE%Ed,

pa 3

VSR —RNICEBBDT7—FT7 0 Fv—%FD/—RKBHBGFE. A A—YDT7—F7F
VFv—lE/—RDT7—FFTI9Fv+—&E—BLTVWBRENHY F9, Pod HEEIA
T—FT70Fv—%F D/ —RILBEIYHETOLNTWEZE, BLUVTNMDNA A =TT —
FTIVFv—E—BLTWBIEABRITIVEIHYET, /—RKADPod DEIY Y
TOEMIE, / —RKADPod DE|Y KT #HBLTLEIL,

BF

Cluster Samples Operator (&, YV F7—F TV Fvy—DIAVE1—FTA VI V%
WA ZRAI—TRYR—FINhFEFA, TOBEDPBRKTEITRY—%EERTE
F9, FMIF. V7RI —HEDOEME 2SR LTI,

B—T7—XF I Fv—DISRY—5XIVFT7—FTI9Fv+—DAVE1a—TFT 1 VI VEHR—K
TBIVRI—IIBITTDAEEF. VIVFT7—F709Fv—DAVEL1—FTA VIRV ESLI TR
H—~DF%IT SR LTLLEIW,

41. 0 S A9 —DOHEEBEMDOHER
BRB27—F7V9Fvy—DAVEa2—bMN/—REVSRAY—ITBIMT BRI, V5RY—DIILFT7—
FTFIOFv—HEBETHDIEEHATINELNHY £,

Gl s

e OpenShift CLI (oc) B Y & h—JLI N T W3,

FIR
o RDARVKNEE[TTDE, VFRI—DT—FT7I0Fv—RAO—REFHALTVWE L%
WERTEET,
I $ oc adm release info -0 json | jg .metadata.metadata
HREE

1L ROBADRTINEIEGE, V7R —R@INFT7—FTI9Fv—RAO—RZFEALTVE
_a—o

I $ "release.openshift.io/architecture”: "multi"

ZTDE. VIRI—ADYIVFT7—FTI9Fvy—2VE21—F~/—RFOEBINMZRABTETIT,

36


https://kubernetes.io/docs/concepts/scheduling-eviction/assign-pod-node/
https://access.redhat.com/documentation/ja-jp/openshift_container_platform/4.13/html-single/updating_clusters/#migrating-to-multi-payload

%543 OPENSHIFT CONTAINERPLATFORM 7 S A9 —COYINF7—F 7 Fy—aAVE1— IV DFH

2. ROEADRRINIZE, V7RI —BIIVFT7—FTI9Fv—RAO—RZ2FRALTVWE
ﬁ/\lo

I$nw

DS A —B5INFT7—FFI9Fv—AVEE1—F 4 VIO VEYR—NT BSR4 —IC
BITT2IC1E. JITFT7—FFI0Fv—aAVE1a—F 1TV VESL ISR —~DBIT
DFIEICRENE T,

BTG IR

o IINFT7—FFTVF¥—QAVEL—TFTA VIR VERGATZI ZRI—~DEIT,

42.AZURE TV I FT7—FF 9 Fvy—AvEEaxa—FT14 VI VAEFERL
12O SR —%ERT B
TIWNFT7—FFI9Fv—AVEE1—FT4 VI VEFRALTAZue VSRV —A2F 7049 BT,
T, YINTFT7—FFI9Fv—AVAMN—F— A F ) —BFHTIZE—TFT—FFIFv—D Azure 1
VAN=S—7OEYIZVIISAY—EERTEIHELHY FT, Azure 1 Y A M —JLDEFMAICD
WTlE, HAIYTA ZX=FERALE Azure ~DY A9 —DA VA=) #5BLTLLEIWN, ZOD
#%., ARM64 AV Ea1a—FT4 VI3 vtEy NI SRI—ITEBMLT, YILF7—FFIF+—2V
Ea—F14 VI Vv aEL ISR —%EFHRTEZET,

RDFENETIE, ARM64 T—h A X —JB4ERK L, ARM64 T— A X— A FRAT 2 Azure OV
Ea—F4 003 vty NEERTDHEICDVWTEHRBALET, ThickY., ARM64 OV Ea—h
J—=RKHPUSRI—ICBMIN, BRERED ARM64 RETS Y (VM) AT 7O1INhFET,

421 Azure 1 X —=I X v S5 — %A L7 ARM64 7 — b1 X —T DIFEL

RODFIETIE, ARM64 T— M A=V A FENTERT D HEICDODWTEHRALE T,
AR
o AzureClLli(@z) %4 YA M—=ILLTW3,

o YIFT—FFI9Fv—AVAN—=F5—NAF)—BFHLT. B—T7—FFI9F+—D
Azure { YA N—5—7OEYa=v 59529 —%ERLTWS,

FIa
. AzZure 7Aoo M4 LE Y,
I $ az login

2. AML=YF7AT Y MEERL. armbd RIE/N—RKFT 4 X9 (VHD) ZRA ML —F ATV M
7w 70— KL ZEF, OpenShift Container Platform 1 Y X =L 7OT Z LIE) VYV —R T
W—THERLETH, T— R A=V EHARILDEGRITE) YV —R T IV—TFICT7y 70—
ReEaZEHETEET,

$ az storage account create -n ${STORAGE_ACCOUNT_NAME} -g
${RESOURCE_GROUP} -l westus --sku Standard_LRS @)

" westus 7 7V 7 MEY—2 3 v ORFITY,
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3ERLEAMNL=YTAO Y MR LTRA ML=V 7 F— %2R LET,

$ az storage container create -n ${CONTAINER_NAME} --account-name
${STORAGE_ACCOUNT_NAME}

4. URL & ARM64 VHD & %t 9 % ICI&. OpenShift Container Platform 4 Y 2 h—)L 7O S
LDISON 77 ()N BRI HBENHY XY,

a. ROAT Y REZETLT, URL 71 —JLREHHBL, 7714)L8ELT
RHCOS _VHD ORIGIN URL ICE8ELE T,

$ RHCOS_VHD_ORIGIN_URL=$(oc -n openshift-machine-config-operator get
configmap/coreos-bootimages -o jsonpath='{.data.stream}' | jq -r
".architectures.aarch64."rhel-coreos-extensions"."azure-disk".url')

b. RO K%=EFTL T, aarch64 VHD Z%=#E L. 7 71L& & LT BLOB_NAME (Z
BRELFET,

$ BLOB_NAME-=rhcos-$(oc -n openshift-machine-config-operator get configmap/coreos-
bootimages -0 jsonpath='{.data.stream}’ | jq -r ".architectures.aarch64."rhel-coreos-
extensions"."azure-disk".release')-azure.aarch64.vhd

5. Shared Access Signature (SAS) h—J V4K L ET, DM =V VZFERAL T, ROATY
KTRHCOSVHD #A NL—YaAvF+—IC7y7O—RKLET,

I $ end="date -u -d "30 minutes" '+%Y-%m-%dT%H:%MZ"

$ sas="az storage container generate-sas -n ${CONTAINER_NAME} --account-name
${STORAGE_ACCOUNT_NAME} --https-only --permissions dirw --expiry $end -o tsv’

6. RHCOSVHD #ZX hL—Y OV FF—ICaE—-LE T,

$ az storage blob copy start --account-name ${STORAGE_ACCOUNT_NAME} --sas-token
"$sas" \

--source-uri "${RHCOS_VHD_ORIGIN_URL}"\

--destination-blob "${BLOB_NAME}" --destination-container ${CONTAINER_NAME}

ROATY RAEFEALT, AFK—7O0CRDRAT—Y9RAEHRETEZET,

$ az storage blob show -¢c ${CONTAINER_NAME} -n ${BLOB_NAME} --account-name
${STORAGE_ACCOUNT_NAME} | jq .properties.copy

H A B

"completionTime": null,

"destinationSnapshot": null,

"id": "1fd97630-03ca-489a-8c4e-cfe839c9627d",

"incrementalCopy": null,

"progress": "17179869696/17179869696",

"source": "https://rhcos.blob.core.windows.net/imagebucket/rhcos-411.86.202207130959-0-
azure.aarch64.vhd",
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"status": "success",
"statusDescription": null

}

Q status /XS X —4 —|Csuccess F 7V U MHARRINAS, JE—TOERIERETT
£

7. RODAY Y REFRALTA A=y S ) =5 LET,

$ az sig create --resource-group ${RESOURCE_GROUP} --gallery-name
${GALLERY_NAME}

AA=IF v S)—%FRALTAA—VEEEFEXRLET, RO RFITIE. rheos-
armé4 "1 X —VEHFEDEZRI T,

$ az sig image-definition create --resource-group ${RESOURCE_GROUP} --gallery-name
${GALLERY_NAME} --gallery-image-definition rhcos-arm64 --publisher RedHat --offer arm -
-sku arm64 --os-type linux --architecture Arm64 --hyper-v-generation V2

8. VHD M URL ZEX#G L T7 7 4 )L & LT RHCOS_VHD_URL (CERET B ICiE, RDAT VK
ERITLET,

$ RHCOS_VHD_URL=$(az storage blob url --account-name
${STORAGE_ACCOUNT_NAME} -c ${CONTAINER_NAME} -n "${BLOB_NAME}" -0 tsv)

9. RHCOS VHD URL 7 7ML, ANL—=ITFT ATV K, )Y —RTIWN—F, BLPAX—T
XYoo —%FEALT, A A=INN=Ua3VEFERLET, ROFITIE, 1.0.0 554 A —T/N—
2a3vTd,

$ az sig image-version create --resource-group ${RESOURCE_GROUP} --gallery-name
${GALLERY_NAME} --gallery-image-definition rhcos-arm64 --gallery-image-version 1.0.0 --

os-vhd-storage-account ${STORAGE_ACCOUNT_NAME} --os-vhd-uri
${RHCOS_VHD_URL}

10. arm64 7— b A A= HERINF LTz, ROAT VY REFALT, 1 A—=YDIDIKTIER
TXZEY,

I $ az sig image-version show -r $SGALLERY_NAME -g SRESOURCE_GROUP -i rhcos-arm64
- 1.0.0

ROFEDA A= IDIk, AvEa—rTTvEY FDrecourselD /X5 X —4 —TERAINE
EP

)y —2 1D D fl

/resourceGroups/${RESOURCE_GROUP}/providers/Microsoft. Compute/galleries/${GALLERY
_NAME}/images/rhcos-arm64/versions/1.0.0

A22.RIVFT7—FF 0 Fvy—Ava1a—FT 14V NEISRAY—ITEBINT
%
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ARM64 v Ea—KN/—RZEJSRAY—IEBMT BICIE. ARM64 T— b A=V A(FERHT % Azure
AVEa2a—FT4 VI vty NEERTDIRELNHY FT, Azure THEDIVE21—FMNHDRI LT
vty NEERT BICIE. Azure TOOAVEa— Ity NOERESBLTLEIL,

AR

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

FIR

o LITO~XY VKT, AvEa—krYY vty M={ER L. resourcelD & &£ U vmSize /X5 X —
Y—HZBLFEFT, 2OaAvEa—k~TP Y NI, 75 R9—KHNDarmd 7—h—/—R
EHIEIL X9,

I $ oc create -f arm64-machine-set-0.yami
arméd 7— b A—TI&FRALAEY YT YAMLOYEa—beo Uty b

apiVersion: machine.openshift.io/vibetai
kind: MachineSet
metadata:
labels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id>
machine.openshift.io/cluster-api-machine-role: worker
machine.openshift.io/cluster-api-machine-type: worker
name: <infrastructure_id>-arm64-machine-set-0
namespace: openshift-machine-api
spec:
replicas: 2
selector:
matchLabels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id>
machine.openshift.io/cluster-api-machineset: <infrastructure_id>-arm64-machine-set-0
template:
metadata:
labels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id>
machine.openshift.io/cluster-api-machine-role: worker
machine.openshift.io/cluster-api-machine-type: worker
machine.openshift.io/cluster-api-machineset: <infrastructure_id>-arm64-machine-set-0
spec:
lifecycleHooks: {}
metadata: {}
providerSpec:
value:
acceleratedNetworking: true
apiVersion: machine.openshift.io/vibetal
credentialsSecret:
name: azure-cloud-credentials
namespace: openshift-machine-api
image:
offer: ™
publisher: "
resourcelD:
/resourceGroups/${RESOURCE_GROUP}/providers/Microsoft. Compute/galleries/${GALLERY

40



%543 OPENSHIFT CONTAINERPLATFORM 2 S A9 —CORNF7—F 7V F¥y—aAVE1— M VDEE

_NAME}/images/rhcos-arm64/versions/1.0.0 ﬂ
sku: "
version:
kind: AzureMachineProviderSpec
location: <region>
managedldentity: <infrastructure_id>-identity
networkResourceGroup: <infrastructure_id>-rg
osDisk:

diskSettings: {}

diskSizeGB: 128

managedDisk:

storageAccountType: Premium_LRS

osType: Linux
publiclP: false
publicLoadBalancer: <infrastructure_id>
resourceGroup: <infrastructure_id>-rg
subnet: <infrastructure_id>-worker-subnet
userDataSecret:

name: worker-user-data
vmSize: Standard_D4ps_v5 @)
vnet: <infrastructure_id>-vnet
zone: "<zone>"

Q resourcelD /X5 X —4 —% arm6d 7 — b X —JICBRELE T,

Q vmSize NS X —4—% A VAM—)ITHERAINTWVWESI VRIS FITERELE
To A VRAIVRY 4 TDHIE LT, Standard_D4ps_v5 71X D8ps 'Y £ 7,

&
qEI-I.l

LROOATY REAALT, ILWARMBA T UNNEFTINTWARA I EAHERALET,

I $ oc get machineset -n openshift-machine-api

Bl
NAME DESIRED CURRENT READY AVAILABLE AGE
<infrastructure_id>-arm64-machine-set-0 2 2 2 2 10m

2. RDAX Y REFARATZE, /—ROERDHIITETHY, RTTV21—IAETH S I & &R
TXZEY,

I $ oc get nodes

BIER R

o Azure CAVEa1—b Y YVEY NEERK

VEESD

\'/

43.AWS ECIYNF7—F T/ Fv¥y—DAVYE21—T4 VI
VR —%ERT %

TIWNFTP7—FFTI0Fv—DAVE1—FTAVITIVAEAELANS VS RY—AERT 2IC1E. T~
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WFT7—FTI0Fv—AVAMN—=—F— N4 FTY—%FHLT, B—T—FTI9F+—DAWNS A VR
N—=S—Il&oTFOEY 3=V I INISRY—BERTIVELNHY ET, AWSDA VA M—
IOFEMIE, HRAITAXEFRALIEANSADY SRAY—DA VA=) BBRBLTLLKEIVL, Z0D
#%., ARM64 AV Ea1—FT 14T vEY NE AWS VS RY—ICBIMTEET,

431.ARM64 A1 —FT 4V Iy NEDSAY—ITEBINT S

TWNFT7—FFI9Fv—DAVE1—FT A VIV VTISRY—%EHBET DICIE. AWSARM64 IV
Ea—FqavI3x>vty NEERT 2RENHY T, cnICLY., V75X9—ICARME64 OV
Ea—br/ —KHPEBIMIN, V753RY—IXIVFT7—FT7I9Fv+y—DAVE21—FT1 VI UHEFE
nNadELHICRYFT,

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

o AVAN—LTOVSLEFHALT, SIFT7—XFI9Fv—AVAN—=—5—NA(F1)—%5F
OAMDEA BE—T —X%F I F v —AWS VS RY —%{ER LZE LT,

FIR

o HETIUEYMNEFERBLVZEELFT, ThickY, V5SRI—KRDARME4 IV E1—
N/ —RKHPHRIEINZET,

I $ oc create -f aws-arm64-machine-set-0.yaml

ARM64 OV Ea—b/—FRA&F7 A4 T30V YAMLOVYEa2—F 145
Ity b

apiVersion: machine.openshift.io/vibetai
kind: MachineSet
metadata:
labels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id> ﬂ
name: <infrastructure_id>-aws-arm64-machine-set-0 9
namespace: openshift-machine-api
spec:
replicas: 1
selector:
matchLabels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id> 6
machine.openshift.io/cluster-api-machineset: <infrastructure_id>-<role>-<zone> ﬂ
template:
metadata:
labels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id>
machine.openshift.io/cluster-api-machine-role: <role> 6
machine.openshift.io/cluster-api-machine-type: <role> G
machine.openshift.io/cluster-api-machineset: <infrastructure_id>-<role>-<zone> a
spec:
metadata:
labels:
node-role.kubernetes.io/<role>: "
providerSpec:
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value:
ami:

id: ami-02a574449d4f4d280 €)
apiVersion: awsproviderconfig.openshift.io/vibetai
blockDevices:

- ebs:

iops: 0

volumeSize: 120

volumeType: gp2
credentialsSecret:

name: aws-cloud-credentials
devicelndex: 0
iamInstanceProfile:

id: <infrastructure_id>-worker-profile g
instanceType: még.xlarge
kind: AWSMachineProviderConfig
placement:

availabilityZone: us-east-1a m

region: <region>
securityGroups:

- filters:

- name: tag:Name
values:
- <infrastructure_id>-worker-sg @
subnet:
filters:
- name: tag:Name
values:
- <infrastructure_id>-private-<zone>
tags:

- name: kubernetes.io/cluster/<infrastructure_id> @

value: owned

- name: <custom_tag_name>

value: <custom_tag_value>
userDataSecret:

name: worker-user-data

O0OOOM 52— DTOEYa =V IBICRELL ISR~ DERICT B Y
T7Z2AMNZ9Fv—IDEBELET, OpenShift CLIDA YA M—ILINT
WaigEaIE. LTFTOOX Y REETLTAVIZARNSIFvy—IDERBTEXT,

I $ oc get -0 jsonpath="{.status.infrastructureName}{“\n"}" infrastructure cluster
OQ 725 Fv—ID. A—L/— RSN BEUY—VERELET,
OO s2a—L/ —RSNUERELET,

OpenShift Container Platform / — KM AWS V' — > |Z, ARM64 A* 4 7R — k9 % Red Hat
Enterprise Linux CoreOS (RHCOS) Amazon Machine Image (AMI) 23 8E L £,

$ oc get configmap/coreos-bootimages \
-n openshift-machine-config-operator \
-0 jsonpath="{.data.stream}' | jg \
-r ".architectures.<arch>.images.aws.regions."<region>".image'
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QD ARMG4A B HR— N2V 94 THIBELET, HMICDOVTIE, AWS64 E Y K~
ARM DT ARNFEHRAVAYVRYA THSRBLTLEIW,

m V=V %IBELEFT (fl: us-east-1a), BRLEZYV—UDN64EY NARM T2 U ZRMHL
TWBZEEBRBLTLIEI W,

@ |)—2 3> (ffl: us-east-1) 2 EEL 9, BRLEYV—UDN64EY NARMT Y V%R
HLTWBZEZER LTIV,
HREE
LROATY RZAALT, AVvE21—FT1 VI3 vEYy MDY A M ERTLET,
I $ oc get machineset -n openshift-machine-api

B L7=ARM64 <> vty NEFEERTEZXT,

Bl
NAME DESIRED CURRENT READY AVAILABLE AGE
<infrastructure_id>-aws-arm64-machine-set-0 2 2 2 2 10m

2. RDAX Y REFRTZE, /—ROERDHIITETHY, RTTV21—IAETH S I & &MER
TXZEY,

I $ oc get nodes

BIER R

e AWS64EY NARMDTARNFEHRAVAYVARIA S

A4 R AIVETCIYINFT7—FFT V9 Fv—AVEE2a—FT1 VI V%
FRALEIVSRY—%ENRT D (72/00—TLEa—)

RPAGIVEIRIVF T —FFI9F+—DAVE1—FT A VIRV VEEL ISR —%FERT BIC
. BEOE—T—FT I Fv—DRTAINIZRAI—DPBETT, RTAIILDA VA M—ILDFF
Mk, 21— —D27O0EDa VI LEITRAI—ERTAIIIA VA M—=ILT 2 ZBRLTES
W, ZDE. X7 X)L ED OpenShift Container Platform 7 2 24—l 64 Ey N ARM OV E 21—
TAVIIVVEBMTEET,

64EY b ARM J/ —RERTFAE YT ZA5—ITBINT BRIIC, VFRI—ERNFT—FT I F v—
RAO—REFERTZI9R9—ICT7y TIL—RTIBEFrHYET, SIVFT—FTI9Fv—RA
O— RADBITOHEMIEZ. YW FT7—FF70Fv—aAVE1—FT4 VIV BRFERLEISAY—~
DF1T BB LTIV,

RDEIETIE, ISOM A= FIFRY NT—OU PXE J—MNAFEALTCRHCOS OV Ea—F14 V4
IOVEFERTBDARICDODVWTEHRBALET, ThickY., ARMB4 / —RART XY SRAY—I8E
L, SIWFF7—FFTI0Fvy—OAVE1—FT A VIV VAEEBLISRAI—ATTOA AV NTES
IR Y FT,
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ﬂl
Kt

BF

R7AINDA—HYF =AY 3 ZV A VA N=ILEDYILFT—FF I F¥+—2V
Ei—Fa4 VIR VEECISRY—IE, 70/00—TLE1—DHDEEETT,
T/ =7 E1—#EEIE. RedHat BRDY—ERLRILTTY—XV b (SLA)
DRRATHY ., BEMICRETIEAWZ EAHY F9, RedHat l&, EHRERIET
NOoEFERITZIIEAHBELTVWERA, 77/00—FLEa1—#EEIE. SFOER
HEEWERCIREL T, AREBETHEEDT AN 2T\ I 4 — RNy 2 &RHEL TV
K EEBHELTVWET,

RedHat D574 /Oy —7 L Eax—#eEDyR— NaEICRET 23FMIE. 72/ 00—
T E1—#EDYR— MNEFE 2S8R LTI,

4.41.1SO M1 X —T%FA LK RHCOS ¥ v DER

ISOA X—=Y%FERALT, RPAZYILY SR —DEIMD Red Hat Enterprise Linux CoreOS (RHCOS)
AVEa— MYV EERTEET,

AR

FIR

PSR —DAVE21—R I VD Ignition REZ7 7M1 ILDURL ZEBELEFT, D774
PAYVARN=ILEICHTTP Y —N—IC 7y J7O—RKRINhTWBIRHELHY FT,

OpenShift CLI (o¢) B4 Y 2 h—ILIhT W3,

CRDAR YV REZEFTLT, VSR —D5 Ignition EZ7 7ML EHEBLET,

$ oc extract -n openshift-machine-api secret/worker-user-data-managed --keys=userData --
to=- > worker.ign

. VSR =BT RKR— K L7 worker.ign Ignition 587 7 1 L& HTTP H—N—(LT7 v 7

A—RLET, INS5DT7AIVDURLZXELFT,

. Ignition 7 7 41 LAY URL CHIBTIEETH D & ARIETEXFE T, ROFITIE, avEa—+

J— RO Ignition EEZ7 71 I EBRIBLET,

I $ curl -k http://<HTTP_server>/worker.ign

CRDAR YV R ERTITBE FTILWI Y VERETEODISOAXA—=JICTIVEATEE

ER

RHCOS_VHD_ORIGIN_URL=$(oc -n openshift-machine-config-operator get
configmap/coreos-bootimages -o jsonpath='{.data.stream}’ | jq -r ".architectures.
<architecture>.artifacts.metal.formats.iso.disk.location’)

LISO 774 I AEFERALT, BMOOIYEa21— IV VICRHCOSHZA VYA MN—ILLET, 75

A —DA VA=Y VEERT BBEICER LAEDERBUAEEZFRLE T,
o FTARVICISOAM A=V HEZXIAH, INEEERZELET,

e LOMA VYA —TITAARTISONFAL Y hAEFARALET,
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6. 7 aVEEELRLY., ZATEANY—T VAR LICYHETIC, RHCOSISO 4 X =Y
HREEILES, A VARM—F—DRHCOS 4 JTRIET Y IOV SN aEENT 2D 45 HRE
9,

pa

RHCOS A VA M—ILDOEETOERAFRKL T, h—XIBIBAEBMTEE
9, L. TOISOFIETIE, h—XIBIEAEBIMT KDY IC, ROFIE
THEERT 5 & D IC coreos-installer <Y Y RAFEHTAIUNENHY 7,

7. coreos-installer Y > RARITL., 1 VAN —IBYEHILTA T avEiEELET, P
m<EH, /—RILTDIgnitionREZ7 7M1 IV %EBSBITSHURL &, 1 VR M—ILEDT /A
2ERETDHENHY FT,

$ sudo coreos-installer install --ignition-url=http://<HTTP_server>/<node_type>.ign <device>
--ignition-hash=sha512-<digest>

'D A7 22— =AM VA M =L EETT 27-DITNER root R W8, sudo =&
FAL T coreos-installer ¥ RAZETTE2HELHY T,

‘9 —-ignition-hash 7+ 7'~ 3 V&, Ignition & E 7 7 4 JL% HTTPURL ZfEA L TEF L. 7
SA9—/)— KD Ignition FRE 7 7 1 IV DEFEM AR T 57-DICHETT, <digest>
&, EOFIETEE L7 Ignition EE 7 7 1 )L SHASR ¥4 Y T A MNTT,

pa )

TLS 2T % HTTPS —/X—%Z A L T Ignition BRE 7 7 1 L Z 1R T 2
ENH B%E L. coreos-installer #3179 2 RIICHNEREREERE (CA) &Y AT A
EFERAMTIEMNTEET,

LLToFITIE, /devisda T/8N AADT— A NSy T ) —ROA VA MN—JLEHHL F
¥, 7T—MNAKNSY T/ —RD Ignition EBET7AILIE, IP 7 KL R 192168.1.2 T HTTP Web
P—N—Hh5EINFET,

$ sudo coreos-installer install --ignition-
url=http://192.168.1.2:80/installation_directory/bootstrap.ign /dev/sda --ignition-hash=sha512-
a5a2d43879223273c9b60af66b44202a1d1248fc01cf156c46d4a79f552b6bad4 7bc8cc78ddf011
6e80c59d2ea9e32ba53bc807afbca581aa059311def2c3e3b

8. ¥YvMAVY—JVLCRHCOSA VA M—ILOEHEERLF T,

BF

OpenShift Container Platform @4 ~ A h—JLAFAT ZEIIC. &/ —KTA v
AMN—=IDEIMLTWB I EERRLET., 1 VAL TOEREZERT S
E. RETDHAEEEMEDH S RHCOS A VA M—ILOBBEORRAEHETSHLETEH
‘’IBET,

O WML TSR Y—ADEMOIA V21— o VAEERLET,

4.42.PXE F7 I3 iPXE 7— MIC& %5 RHCOS ¥~ DER
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PXE £72IZiPXE 7— M EFERA LT, X7 XAHILY 5 RH—DEBIND Red Hat Enterprise Linux CoreOS
(RHCOS) AvEa— b IV VBEERTEET,

AR

o VSR —DAVEaA—IMITUDIgnitionFREZ 7AIDURLEZRBLEYS, D774
PAYVARN=ILEICHTTP Y —N—IC 7y JO—RINTWBIRHELHY FT,

o VSR —DAVARN—IVEEICHTTP Y —/N—IC7vy 7O— R LA RHCOSISO M1 X—Y, E
I N7/ A%JLBIOS, kernel. & & initramfs 7 7 1 JLD URL #E5 L £,

o 1 ¥R b—JLBFIC OpenShift Container Platform 7 5 249 —D< > Y = {ER T 27=DICFER L
TEPXET—M YVISAMNSVFv—ILT IV EZATEZHELNHYET, RHCOSDA VR
h—ILRICT S VEO—AIT 1 RIDOEETEIREDNHY FT,

e UEFI Z#f#A 9 %1% A. OpenShift Container Platform @4 ~ X b —JLBFICZEE L 7= grub.conf
77ANCT I EATEXT,

FIR
1. RHCOS 4 XA —Y D PXE F7/IF iPXEA VA MN—ILAEBICITHONTWS I & &R LET,

o PXE DiFH:

DEFAULT pxeboot
TIMEOUT 20
PROMPT 0
LABEL pxeboot
KERNEL http://<HTTP_server>/rhcos-<version>-live-kernel-<architecture> 0
APPEND initrd=http://<HTTP_server>/rhcos-<version>-live-initramfs.
<architecture>.img coreos.inst.install_dev=/dev/sda
coreos.inst.ignition_url=http://<HTTP_server>/worker.ign
coreos.live.rootfs_url=http://<HTTP_server>/rhcos-<version>-live-rootfs.
<architecture>.img

HTTP 4 —N—IC 7y 7O— K L7514 T kernel 7 7 1 JLDIZFARAEFEELE T,

HTTP #—/—IZ7 v 7A— K L7 RHCOS 7 7 1 L DIFATZIEE L £, initrd /X
FA—4—IEZ 4 T initramfs 7 7 1 JLDIZFATH Y. coreos.inst.ignition_url /35
A—4—{BIET—H— Ignition FRETZ 7 1 ILDIFFITH Y. coreos.live.rootfs_url /¥
FA—45—{BIEZ 1 T rootfs 7 7 1 L DFFTICIY FF, coreos.inst.ignition_url
B £ U coreos.live.rootfs_url /X5 A —4 — [ HTTP B LUV HTTPS D& %EHR— KL
7,

®9

pa )

ZORETIE, V57400V Y —IVEFERTZTYYTYYT7ILAY
V=TI EREBRLEREA, IO VY —ILZRET BIC

l&. APPEND 1TIC1 DLl E®D console=8|#%=BMLET, L& X

i&. console=tty0 console=ttyS0 #EMM L T. mHD PC <Y FILR— b
ETS47)—avV—IELT, 27400V Y—IVEtAVE ) —
VY —ILELTHEELZET, #MllE. How does one set up a serial
terminal and/or console in Red Hat Enterprise Linux? 288 L T XL,
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iPXE (x86_64 + aarch64):

kernel http://<HTTP_server>/rhcos-<version>-live-kernel-<architecture> initrd=main
coreos.live.rootfs_url=http://<HTTP_server>/rhcos-<version>-live-rootfs.
<architecture>.img coreos.inst.install_dev=/dev/sda
coreos.inst.ignition_url=http://<HTTP_server>/worker.ign ﬂ g

initrd --name main http://<HTTP_server>/rhcos-<version>-live-initramfs.
<architecture>.img e

boot

‘) HTTP 4 —/\—IC7 v 7O— K L7 RHCOS 7 7 1 ILDIFF&IEE L £ 9, kernel /X

ZA—4—1{BlL kernel 7 7 1 JLDZBFATH Y. initrd=main 5|#Id UEFI & X7 AT
DEEBICHETH Y. coreos.live.rootfs_url /X5 X —4 —{&|L7 — 5 — Ignition X E
771IVDFAITH Y. coreos.inst.ignition_url /X5 X —4 —{E(L rootfs D1 7
774IDFZFAITY,

g EHBONCAFERATZHE, ipdT IV avicB— (V9 — T A%BELET, &

EZIE, enol & WD ZHEID NIC T DHCP A#fH 9 %Ik, ip=enol:dhcp #3XE L
x9,

g HTTP H—/N\—I(C 7w 7’O0— R L7z initramfs 7 7 1 L DBFAREIEEL X T,

pa )

IDRETIK, V5 71h0aVY—IEHEATIYYTOYY 7)Y
V=T P EZAEEMRY FHA, BIOAVY—ILERET BIC

I&. kernel TIC1DLLED console=5|#EEBMLF T, & %

i&. console=tty0 console=ttyS0 #EMM L T. mHD PC <Y FILR— b
HTSAY—aAVY—ILELT, IS5 714A0AVY—IVatEAHVT)—
VY —ILELTEELZET, #F#lE. How does one set up a serial
terminal and/or console in Red Hat Enterprise Linux? &. [&EE A& RHCOS
AVAM=ILERE] €223 vD [PXESLUISOA YA M—=ILAY ) 7
WAV —ILOFEME] Z2SRLTIEIW,

pa )

aarch64 7—%X5 2V F v —T CoreOS kernel vy K7 —49 T — KT 3BIC
i, IMAGE_GZIP # 7> 3 VA EMICAR>TWEN—=IU 3 VD IPXE EIL R
EEATIZVLENHY 9, iPXED IMAGE GZIP A 7> 3> #5BLT
CIEEW,

e aarch64 L PXE (5 2 B & L T UEFI 8 LT GRUB % £ [) DiHa:

menuentry 'Install CoreOS' {

linux rhcos-<version>-live-kernel-<architecture>
coreos.live.rootfs_url=http://<HTTP_server>/rhcos-<version>-live-rootfs.
<architecture>.img coreos.inst.install_dev=/dev/sda
coreos.inst.ignition_url=http://<HTTP_server>/worker.ign ﬂ g

initrd rhcos-<version>-live-initramfs.<architecture>.img

}


https://access.redhat.com/articles/7212
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" HTTP/TFTP t#—/X—IC7 v 7O— R L/ RHCOS 7 7 1 L DIFFIAIEE L £
9, kernel /X5 A —4 —{&l&, TFTP H—/X—_L®D kernel 7 7 1 L DIFFTIC7AR L) &
9, coreos.live.rootfs_url /X5 X —% —{&(& rootfs 7 7 1 L DIFZFTTH
Y). coreos.inst.ignition_url /X5 X —4 —{BIF HTTP 4 ——EDT—rZAFFv T
Ignition EXRTE 7 7 1 ILDIGAFICARY £ 9,

@ EBONCEFERYTZBA. pATvavicE—(Vs— Tz AEEELET, &
EZIE, enol & WD ZHEID NIC T DHCP 2#fH 9 %Ik, ip=enol:dhcp %X E L
i’a—o
g TFTP H—/NN—iC7 vy 70— K L7 initramfs 7 7 1 JLDBFRAIKELF T,
2. PXEZLWEIPXEA VY I7SRAMNSVFv—%2FRHALT, V73R —IIpERIAVYEa—bTY
VEERLET,
4.43. 7%V DBHEERERDEKER
ROV EDZAY—ITEMTDERIC, BIILZZRZTNRDOYY VICDWT 2 DDORBIREDIIFAZEESL
EXR (CSR)INMERINE T, CNOSDCSRIFEBINTWSE I EAERT 0. BRERGEETIAS
EERBLTLLKEIW, RUICIZFAT Y MNEREEREL, RICH—N—EREEKZDITIVELNHY F
-a—o
AR
o IIVUNITRIY—IZEMINTWVWET,

FIa
L V3R Va@BHELTWEIEZERELET,
I $ oc get nodes
Bl

NAME STATUS ROLES AGE VERSION
master-0 Ready master 63m v1.26.0
master-1 Ready master 63m v1.26.0
master-2 Ready master 64m v1.26.0

HAKIBERLEITRTOTY YN A NKRREINET,

pa

EROBAICKEK, —EFD CSRAERBINDET, 7—hHh—/—K(T—Hh—
J—RELFEND) BEFNLAWVEENHY T,

2. REBHBPOIMAZEERLEK (CSR) 2R L. VRS —ILEBMLEZENETNDOIS VDI SAT
v B LY —/N—FERIZ Pending F7zI1& Approved 27— ANKRRIINTWS Z & %R
L/i-a—o

I $ oc get csr
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H A B

NAME

AGE REQUESTOR CONDITION

csr-8b2br 15m  system:serviceaccount:openshift-machine-config-operator:node-
bootstrapper Pending
csr-8vnps 15m  system:serviceaccount:openshift-machine-config-operator:node-
bootstrapper Pending

CDFEITIE, 2DDRIV YDV SRAY—IZBMLTWVWEY, DY RAMIIFISICZ L DEER
TN CSRARRINSZEEMELHY £,

CBINLET Y Y DREBHOD CSR TRTH Pending R 7—4 ZIT/R > 712IC CSR M EER I g

WEEICIE, V75 RAI—TVYDCSRAEER LTI,

R

CSROO—T— 3 VIZFEEMICEITIND D, V7RI —IITY UV %&EM
BIBBELUNICCSRAZARE LTIV, 1REMURICER LAWNEEICIE. i
BEoO—TF—avhafThh, &/ —RIC3DULDOBAENFEIET S LD IC
BRYFT, INODFAEITRTCEERRTILENHYET, V547V D
CSR A AR I NI, Kubelet [JIRHEAIBAZED AV FYY — CSR = FR L &
T, INITIE. FEIOERRIDBEICRY FT, RIS, RGORHIBEDOEHNZE
KiE. Kubelet ’RIL/NZ X —4 — & FOMBRMAZE L ERT 258IC
machine-approver IC & > TEHEMICERE I N E T,

R

RT A8 I)VE & UMD user-provisioned infrastructure R ED T >~ API Tld
WTSY R4 —LTERITINTWVWSE Y FRY—DIFAE. kubelet IREIHEE
K (CSR) ZBBINICEAR T 252 RETI2VEN’HY F T, BEXRIVERI N
BWEE. APIH—/N—7h kubelet ICHEHRT T 2 IR ICIRHMEIFAZE N VA TH S -
&. ocexec. ocrsh, BLVUWoclogs IV NIFEEFEICERITTE FHA,
Kubelet T RiRA ¥ MIT VR T BEFEICIEE. ZOEAZOEBIVET
o CDAEFHHECSRDBEEZEHR L. CSR A system:node F7-id
system:admin 2 JL— 7'M node-bootstrapper Y —EX 7 AV ¥ MI&L > TR
HINTWRZEE2HAL, /—ROT7ATVT14 71— %2WALET,

o TNLHZERICERT HICIE. TNETNOBYPLRCSRICOVWTUTOATY FZRTLE

ER

I $ oc adm certificate approve <csr_name> ﬂ

‘D <csr_names (&, RITD CSRDY X MH 5D CSR DEHITT,

o INTDREBHPDCSRZEART BICIF. ULTFOIYY FEERITLET,

{{end}}{{end}}' | xargs --no-run-if-empty oc adm certificate approve

I $ oc get csr -0 go-template="{{range .items}}{{if not .status}}{{.metadata.name}}{{"\n"}}
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pa )

—ERD Operator &, —&D CSRAEBIN D F THATEZRWAREMEDNH
Y ET,

ol

4. DA T Y RBERDERBINLDL, V53R —ICEBMLAEBRY Y VDY —N—BEX2MHET S
REHY FT,

I $ oc get csr

o
NAME AGE REQUESTOR CONDITION
csr-bfd72 5m26s system:node:ip-10-0-50-126.us-east-2.compute.internal
Pending
csr-c57lv. 5m26s system:node:ip-10-0-95-157.us-east-2.compute.internal
Pending

5 FYDCSRAERBINT, ThHh Pending RT—F RICHDHBE. VI7RI—IIUD
CSRZEELET,

o ZTNLZMERICETET BT, TRENOAMLCSRICOVWTLUTOIAYY REETLE
-a—o

I $ oc adm certificate approve <csr_name> ﬂ

Q <csr_names (&, RITD CSRDY X MH 5D CSR DEHITT,

o INTODEREBHPDCSRZERT BICIF. LTFOIYY FERITLET,

$ oc get csr -0 go-template="{{range .items}}{{if not .status}}{{.metadata.name}}{{"\n"}}
{{end}}{{end}}' | xargs oc adm certificate approve

6. TRTDIVSATYNEBLIUVY—N—D CSRIERBINLERIC, TV VDRTFT—HI AN
Ready IC2Y ¥, UTFDOATY RERITLT. ThEHIALET,

I $ oc get nodes

H A B

NAME STATUS ROLES AGE VERSION
master-0 Ready master 73m v1.26.0
master-1 Ready master 73m v1.26.0
master-2 Ready master 74m v1.26.0
worker-0 Ready worker 11m v1.26.0
worker-1 Ready worker 11m v1.26.0

pa )

H—/N— CSR DEFRRICY Y U H Ready R 7T — 4% RICHITT 5 X TICH D DB
DD BHZEDDHY XS,
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BIER R

o CSR MFF#MAIE. Certificate Signing Requests Z&HR L T 72X W,

A45. W IFT7—FF 0 Fv—aAvEE1a—FTA VI VDA A=A RN —
LICTRZTzAN)ZAMNEAVR—MNT B

JIVFT7—FT 97 F v —DEtET >~ %D OpenShift Container Platform 413 7 5 X4 —Tlk. 73
AY—ADARA—IVZAN)—LEFEY=ZT7 AN ZAMEEEWICA VY R—MLEEA, Y=ZT7 XY
ARNEAVR—=PMNFTBICIE. T 7 4)L bOD importMode #+ 7> 3 > % PreserveOriginal + 7> 3 |
FETERTD2HMENHY FT,

AR

® OpenShift Container Platform CLI (o¢) Z4 ¥ X b—JL L TW 3,

FIR

o RDIOY Y KL, ImageStream cli-artifacts IZ/8v F% @M L T. cli-artifacts:latest 1 X —
CARN) =LA THRIZTTRAMN)AMELTAVYR=—PMINBLIICTEZHEERLTVE
ER

$ oc patch is/cli-artifacts -n openshift -p '{"spec":{"tags":[{"name":"latest","importPolicy":
{"importMode":"PreserveOriginal"}}1}}'

o A A—UARN)—LFTHFART, YZITTANYZAMPELLAVYR—MINEZ EAFEDR
TEFd, ROOAT Y RIZ. BEDYITDEAZDT7—FF 9 Fv—<=_TJxAMNE—EBRRL
i’a—o

I $ oc get istag cli-artifacts:latest -n openshift -oyaml

dockerimageManifests 7 7 =V MDA FHET 51568, Y= 7z A M) R MDA VR— MEK
HLTWET,

dockerlmageManifests 7 7> = 7 D HHHI

dockerlmageManifests:
- architecture: amd64
digest:
sha256:16d4¢c96c52923a9968fbfa69425ec703aff711f1db822e4e9788bf5d2bee5d77
manifestSize: 1252
mediaType: application/vnd.docker.distribution.manifest.v2+json
os: linux
- architecture: arm64
digest:
sha256:6ec8ad0d897bcdf727531f7d0b716931728999492709d19d8b09f0d90d571626
manifestSize: 1252
mediaType: application/vnd.docker.distribution.manifest.v2+json
os: linux
- architecture: ppc64le
digest:
sha256:65949e3a80349cdc42acd8c5b34cdebebc3241eae8daacead58498fedb359a6a

52


https://kubernetes.io/docs/reference/access-authn-authz/certificate-signing-requests/
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manifestSize: 1252
mediaType: application/vnd.docker.distribution.manifest.v2+json
os: linux
- architecture: s390x
digest:
sha256:75f4fa21224b5d5d511bea8f92dfa8e1c00231e5¢81ab95e83¢c3013d245d1719
manifestSize: 1252
mediaType: application/vnd.docker.distribution.manifest.v2+json
os: linux
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%5%Z VSPHERE 7 5 X ¥ —CORES{LOEMIL

vSphere IZ OpenShift Container Platform 413 %4 Y A h—JL L%, /—R%Z1D2FDKL AL T
Sy NIOUTBIEINELY, REYY VERBSETEET, FREY Uy MOV LTW
%M. vCenterWeb 4 49 —7 x4 ATHESILZEMIITEIENTEET,

51 {RE~> VDSt

ROT7OERATREYY VARESIETEET, vCenter4 Y9 —TJ7 x4 A &FAL T, REYY VAR
L1 L, ER2Y, BESILTZIENTEET, REIC. BEIEINEZAMN L=V FRATSEAN
L—Y IS RABERTEEY,

AR

FIR

vSphere TIZ#EX—TONA ¥ —%RELF Lz, FEMICDOWTIL, vCenter Server ~AMD KMS
DIEMZSRLTLEIW,

B

vCenter DX A T4 7F¥—7ONA F—FHR— M INhTWE A, FMICOWV
TI&. vSphere Native Key Provider D& Z#SHRL T EI W,

DSRAY—BRATA VI LTWBITARTDESXiRA NTHRRAMNESILE—REBIICLE L
T=o EEHIICDOWTIE, RAMESIELE—ROBRE Z2SBLTLLEIL,

TRTCDEBESIHERD’EMICIR > TWS vSphere 7HD Y A HY £§, FHFMICOVWTIE, B
FLBRIEDIER 5B L T LI,

. /—RFRD1D2ERNLA Y LTCHELZY., /—RFEBOFMHAFIBICOVWTIE, T/—RKRD#E

Bl ZZRL TSI,

. vCenter 1 Y94 —T7 x4 ATED/ —RNILBAEFIFTOLNTVWBREYY VY ES vy KDL

i’a—o

. vCenter 41 V89— x4 ATREY> V%KY ") v 2 L. VM Policies -» Edit VM Storage

Policies #3&R L £ 9,

EEILINEA ML —IURY)—%FRL, OKZBRLZET,

. vCenter41 V¥ —7 x4 ATHESEINRETI Vv EREFLET,

ESIETDINRTO/ —RICHLT, FIR1~5%Z#YRLET,

ESEINAEANL—YR)D—2FATEZIANL—VISREHRELEFT, BEELINALR
ML—2 0S5 ZADREDFEMICDWTIL. VMware vSphere CSI Driver Operator #&8 L T <
EX W,

5.2. EAEE R
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e /—RKDFEH

® vSphere BES1b


https://docs.vmware.com/en/VMware-vSphere/7.0/com.vmware.vsphere.vsan.doc/GUID-AC06B3C3-901F-402E-B25F-1EE7809D1264.html
https://docs.vmware.com/en/VMware-vSphere/7.0/com.vmware.vsphere.security.doc/GUID-54B9FBA2-FDB1-400B-A6AE-81BF3AC9DF97.html
https://docs.vmware.com/en/VMware-vSphere/7.0/com.vmware.vsphere.security.doc/GUID-A9E1F016-51B3-472F-B8DE-803F6BDB70BC.html
https://docs.vmware.com/en/VMware-vSphere/7.0/com.vmware.vsphere.security.doc/GUID-660CCB35-847F-46B3-81CA-10DDDB9D7AA9.html
https://access.redhat.com/documentation/ja-jp/openshift_container_platform/4.13/html-single/nodes/#nodes-nodes-working-evacuating_nodes-nodes-working
https://access.redhat.com/documentation/ja-jp/openshift_container_platform/4.13/html-single/storage/#vsphere-pv-encryption

$5% VSPHERE ¥ S5 X4 —COES{LDOAZNE

o 1—H¥—(l,oTFAOEYa=ZVIINBAVITISANTVFv—%ERL 7% vSphere ~D ¥
ZAI—DAVAN=I
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https://access.redhat.com/documentation/ja-jp/openshift_container_platform/4.13/html-single/installing/#installation-vsphere-encrypted-vms_installing-vsphere
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FOE A VANMN—IEDIIVEREIRY

OpenShift Container Platform / — R TR{TL TWRARL —FT 4 VIV RTALILERZNMA B EN
HEHEDPHYET, Chilid, XRY NT—09 14 LY —ERDRELR. A—RILBIBDEN. FE
DHETDOI v —FILDBREREDNEENET,

WL DD DEFTRARHEBED IZ AT, OpenShift Container Platform / — RDFA XL —F 1 VI AT LA
DEBEDIFE A ElE. Machine Config Operator IC& > TEE X115 MachineConfig 7 7o 7 b &
WA TV MafEi 5 ETEITTEET,

ZDEYVarDH AV Tk, Machine Config Operator D#EE % A L T OpenShift Container
Platform / — R THARL—FT 4 VIV AT LMEEERET 2 AEEHBLET,

BF

NetworkManager (£, FiLWRY N7 — VR EEHE T 71 ILFEAT
/etc/NetworkManager/system-connections/ IZfRZ L £ 9,

LARTIE. NetworkManager %, #iLWxRy N7 — V& E % ifcfg KR T
letc/sysconfig/network-scripts/ ICfR7E L T\ E L7z, RHEL 9.0 LB TI&, RHEL IZ#
LWy hT—UREZRT 7 1 LA T /etc/NetworkManager/system-connections/
ICRELE T, LEIDF R T letc/sysconfig/network-scripts/ IC{R7F S N HE KGR E
. BISMEAEIIND ZEA<EELET., BIEOTOT7 7M1 ILICEREMA S &,
ZOFRFLRID 7 7 A IILDABEHFHINZE T,

6.1. MACHINE CONFIG OPERATOR ICDWT

6.1.1. Machine Config Operator

E]:y]
Machine Congig Operator I&. AA—XJL & kubelet DT RTDEDEEDH, R—RFRL—FT 4V J
VATLABLVAVT T —Z VI LDRESLIVEHZEEL, HALXT,
UFD 4203V R—%V M BHYFET,
e machine-config-server: 7 5 X4 —ICSINT B~ 2 VI Ignition BREZ R L £ 7,
e machine-config-controller: ¥ > > M7 v 74 L — K% MachineConfig # 7Y =V N TEHI
NZVELREIHAELES, xovEy NOT7y 77 L—RE2@ERICHIET 24 7> 3 v B
REINET,

e machine-config-daemon: B ICHIBEOT Y VEREABALE T, YV VOREEAERI N
Y VRREICR L THREEL, BRRLE T,

e machine-config: 1 Y A h—LEEDT Y VEREDTERY —R, IEIOEE., LUV VD
B ERHLET,
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BF

BE SO VREY—N—IVRRAV b ETOY 2 FLIEHRTZHEEHR—MS
NTVWEHA, YYVRBREY—N—F. BEOREFIFREEFLLAVHLL FOE
VAaZVIEINEIVUDNEREERISTESEDIC, XY NT—VICRRAT 2HELDH
YEFT, COETITIE. EEOI— NMIFFHAZEELER(CSR) TV KR4V N TH

Y, kubelet "7 SR —IIBMT 2-DDEBDOICGIAEZELEREEET D15
TYo TDH, ¥—I Ly MRHAEREDKRBERERA T HLHOICTY VERESE
FALAVWTLLEIY,

ROVEREY—N—ITV RRA Vb, R— N 22623 5LV 22624 BRT A SIS ) F
THREILGEINDLDICTZICIE. BERIEYQRRY NT—ORY S —%28ET 20
ENHYET,

B EfE R
® OpenShiftSDN Xy KT —2 7574 IZDWT

win D )l S

openshift-machine-config-operator

612. YV VERTEDHE

Machine Config Operator (MCO) I& systemd. CRI-O, Kubelet, A—%Jb. XY N =V T x—

Vv —ZDMDY AT LAKEANDEHRZEBE LI T, /o TNIFRRAMIBET 71V EEZRALT
& M T X % MachineConfig CRD %2t L £ ¢ (machine-config-operator & &88), MCO DBEEER.
INPMMBDIAVR—FXY NEEDIDICHFET 2N EEBETEI L, FHRVZATALALRNIVODEE.
OpenShift Container Platform ¥ 5 24 —I|CINA % L TEETY., UTFIE. MCO, YYVEE. 8LV
ZNLDFERAAEICOVWTH>THEDEDHDRTT,

o YUVRER, ZEIDTIT 7Ny ME HERELOFIRICWEINhEY, LYF—aV b
A—5— VAMDEADITY VEREEZN—RELTHEAL, BYZN—RATIY VREICE
mLEy,

o T VEREIEX. OpenShift Container Platform / — KD =L ARTEV AT LDAR L —
TAVIVRATLADI 7ANERLREY—ERIHEDEREMAD I ENTEET,

¢ MCOWRRYYDT—=IDARL—T A VIV RATALILEREZBRALEY, §XTD OpenShift
Container Platform ¥ S R4 —iCD2WTlE, 7—hH—&Lvavyso—L7FL—v/—RKTF—
ISR FYET, O—ILSRNILEBINTEIET, /—ROARILT—ILERETEE
T LEZE PV —2a Vv REBEETIREDN— Rz T7HENEEFNDEZT—H—
J—RDARYLT—IVERETCEFT, L. &IP3 VDHITIE. T2 DT —
W94 TOERICEREBVTVET,

BF

J — RIZIE. master 7% worker 7 EDEH DS RIL A BHTIETH
J—REB—DITIVVEBRET—IDAYN—|CTBIEETEZT,

® Machine Config Operator(MCO) I topology.kubernetes.io/zone 5 NJLIZEDWT, V—V
IKE2TTI T 7Ry NEICKEBEZT2 /) —REEHRTZ2LIICRYF L, V—VILER
D/ —RKH2HBE RETWVW/ —RPRMVCEFINE T, RT7ASILTTOM AV M
E.V—VEFBRLAW —RDFE, /—NEFERIICTYy 7L —RKEh, REHW/ —
RAZEICEHF INE T, MCO &, ¥ VE&E 7—/L D maxUnavailable 7 1 —JL K TIgE
Ihic/ —FEz—EICEHRLET,
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https://access.redhat.com/documentation/ja-jp/openshift_container_platform/4.13/html-single/networking/#about-openshift-sdn
https://github.com/openshift/machine-config-operator
https://github.com/openshift/machine-config-operator#machine-config-operator
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—ED < T VERE X, OpenShift Container Platform 287 4 X 714 Y X b—IIL I N BEIICIT
ONBZBEIHYET, FEAEDFE. IhiE, 1 VA=V EDITY VEREE L TEITI
N2 D TIEAR <. OpenShift Container Platform 4 Y 2 h—5— 7O A ICEHFBEAINS T
VUREEFERLTEITTEET, HDBEIC. /—RITEDEBIP7 KL ADERErPBELR
TARIDIN—=F 4> 3 VERERE%ETTD ICTIE. OpenShift Container Platform 1 >~ X b —
S—DREFICH—RILBIBEEEITRTAIILDA VA N—ILERTTI2LEL’HBIFGEDDH
YEd,

MCO IZX Y VERETREINDIEEHZEELET, MCONHREET D771 ILEEEBT B &
FHARMICIERINARAVWRY ., YATAICFHTITOIZRERIEMCOICL >TLEEETINSGZ L
EHYFEFHA, D2FY. MCORREBERINZIBFEDEFDAAITLV., /— RL2EKIITT 5%
EXRLEtHA.

J—ROFENCLZ2ERIFHERERINIEA, /—FOFEAZPLELTHR/ — R2RET 20
ENH2HBER. TNODEENREEREIRDODNET,

MCO I, letc BLU var T4 LI MY —DI7 7M1 IVICEZIAAETOBEICDOIH Y R— I X
hET, L. INSOEFHOWTNANIYVYRY v I ) Vo EEELTESAHTREICA
274N —ADIVRY I OEHYET, loptE LU usr/local 714 LU MY —
BN Y £,

Ignition & MachineConfig TERAI N 2R EF AT, #FMlIE. Ignition FREMLER v3.2.0 25
BLTLEIW,

Ignition 5% % I& OpenShift Container Platform D4 >~ X h —JLEFICEFRETE, MCO B
Ignition BREZIRETZ2ODERULAETI4—< v hTEEIH. MCO TILTTD Ignition F2E
HHERT DHEDHYEEA, TDEO, ThHETFO4F BHIIC Ignition FREE T Y VE&
BTy TT2RENHYET,

MCO TEEINS 7 71 ILANMCO A TEEINS &, Machine Config Daemon (MCD) I&
/J— K% degraded & LTERELEY, CHNIEBEDH D771 )L LEX LI HAD, #HixE
L T degraded JREETENMEL £ 9,

YU VEREEFERTZEREHRE LT, Zhik OpenShift Container Platform ¥ 5 X4 —M
T—ILICH L THR / — REEHT 2RIER I N 9, machine-api-operator (3R~ > >
7OEYazZv L, MCONZINERELET.

MCO (& Ignition Z5&EFXE L THER L £9, OpenShift Container Platform /X\—2 3 > 4.6 Tld.

Ignition

BREMARDN—U 3 200 3ICBITLTVET,

6I12L. VY VRETCERETCIDHRTE

MCO TEETIE2IVR—XY FOEEICIE, UTHEFNET,
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e config:ignition BEA 7Y U K (Ignition B EMLRk 2SR L TKEIW) 2K L. UUT%2E&

$> OpenShift Container Platform ¥~ ETD 7 7 1 )b, systemd ¥ —E R B L VZ Db D
BEDEREMREERTTEET,

o Configuration files: /var Z7/id letc T4 LV M) =TT 74L& EHT 5. LEXLZE
ER

o systemd units:systemd ¥ —EXZ{EHN L. TDRAT—F REZRET DD, BIREICE
Y BEFED systemd H—E X ICEML T,

o usersandgroups: 1 ¥ A h—JL1&RIC passwd £V 3V TCSSHF¥—42ZHL F 7,


https://coreos.github.io/ignition/configuration-v3_2/
https://coreos.github.io/ignition/
https://coreos.github.io/ignition/configuration-v3_2/
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BF

B YU VEREEMALALSSH ¥F—DZEREIE, core 1—H— DAY R—
RENTWET,

n YUVEREEFERALEHILLVLA—Y—DEBMEYR— I TVWEE
/‘JO

e KernelArguments: OpenShift Container Platform / — KD&EEIFFIC, BI¥EAh—FRILOIT VR
A4 VICEBMLET,

e kernelType: A 7> 3 VT, BEA—FILOKDLYICHERT 2ZELEUADH—FILEREL X
T, (RAND)RT H—RILAEZFEAT ZITIL, realtime #FEALE T, hiE—FHDTSv b
T4+ —LTOHYR—MINET,

e extensions: ERIIC/NNY T —IbINAY T NI 27 %BIML TRHCOS #eEA LR L E T, &
DHEBEIC D W TIE, FIATTRERYLERIEBEICIX usbquard BL U A —RILEV a—ILDEFENFE
ERR

e J R4 L)Y —R (ContainerRuntime & & Ut Kubelet fl): ¥ > V& EA T, MCO & CRI-O O
VTFT—2 V84 LDEEE (ContainerRuntime CR) & & U Kubelet #t—E X ( Kubelet CR) %
BRI DEDIC2DDRFHFRBRARIL) Y —RAEEEBLET,

MCO I&. OpenShift Container Platform / — R TAR L —F 4 VY RFLAVR—% Y N EEET
X 5ME—D Operator EWDERTIEH Y FH A, D Operator EFRL—T 4 VIS AT LLNILDE
BEAZLTETEEY, 120HlE LT, Node Tuning Operator 2R L T, Tuned 7—E>7O7 71 )L
EERALE/ —RLARLODF1—=V T EERTTEET,

AV ARMN—IIVRICETHBERMCOFREDY XAV I1E, LTOFIBICEHFINTWEY, OpenShift
Container Platform D4 Y A N—JLEEFE 72154 Y A M—ILREIICET T E2NEDH DV AT LERETI R Y
[CDWTIldE, RHCOSART7Z X DDA VA NMN—JLICDWTORBEASIBL T I,

/—RDRED. BEBAINLTVEIYY VERETHEESINTWSHEDEREIL—HLAVEELNHY
F9, COREBIZFRERY 7 M EMEENF T, Machine Config Daemon (MCD) I&, / — RKDERE RS
7 MNEEHNICFIYILET, MCODREDRY 7 hE2RE LLBER. BEEDLN/ —RREEE
E¥25FET. MCOWR/—FRZHlbEY—ILEY, Sl / —FREFVYSAVTEELTWEY
N B TEFEHA. RERY 7 bOFEMIL. Understanding configuration drift detection =5 8 L
TLEXTWY,

6.122. 70/ b

FFHMi&. openshift-machine-config-operator GitHub %4 M2 &L T ZX W,

6.13.88E F') 7 MRHICDWT

J—RDT ARV EDORENTY VERETREINIRBTERALZIFE’HYET, Thid. FEKY
ZhERENFET, LEAE VTR —BEEIT, YVVERETHREINLT 714J)b, systemd 1
ZybNTFPAN, FEET7AIN—Iv2aVaFHPTERTIHBENHYET, ThIZLY., BE
DRYTZIDRELET, RERY 7 MILY. Machine Config Pool @/ — RRETRIENFE L7
Y, IVVERENBFIND BB/ RELLY TEHREMELSDHY £,

Machine Config Operator (MCO) I& Machine Config Daemon (MCD) £ L T, &E K1) 7 M AAL
N —REEHIICERLET. REIN2E, MCOWE/ —RELUVT Y VERET—IL (MCP) %
Degraded ICE¥EL. T5—42WELFT, HELE/ —REAVYSAVTEMELTWETH., BEHT
TFEtA,
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https://access.redhat.com/documentation/ja-jp/red_hat_enterprise_linux/8/html-single/security_hardening/index#protecting-systems-against-intrusive-usb-devices_security-hardening
https://github.com/openshift/machine-config-operator
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MCD (&, U TFTDIKRDBFICERER) 7 hOMHBAEZETLEY,

o J/—RNAT—HMT B0,

o IIYVRERETIEINLTZ 74l (Ignition 7 71L& systemd ROy F4va=w M) AT Y
VEREUATEE I N,

o HLWIIVEREMNBERAINDAL

R

LWL VEREEZ /— FICERY S E. MCD IRERE R 7 b Ot %= —RH
WKBELET, LWV VERER/ —REDTY VEREE RV TERD O,
CDELEMEBEBABETT, HILLWI Y VERENMBERINAEIC, MCDIFH LW
VUVREEFERALTRERY 7 hOREZBERLE T,

BRERY 7 NOMEAEITT BRI, MCDIZT7 74 ILORBENRN—I v avd, BEBERIhTW
BV VERETHEEINDIEDICRDIC—HTHIEEHALET, BE. MCD IZBEN M) H—X
NTHL2MRBETEHRENY 7 M ERELE T,

MCD AR ERY) 7 hAaRHET 2 E, MCDIFLLTDY RV AERTLET,

e JvVY—)OdIcTIS—%52HAHT B

Kubernetes 1 XY NE4KT 2

/—RTOENULDKREZZFIET S

o /—RBLUVMCP % degradedIZE&ZET %

MCP%EIZRARNKRERLT, WNI+—<TVANMETF LI/ —RDHENEIDEERTEET,

$ oc get mep worker

NITF—IVAMETLIEMCP HH 3156, UTOHADD L S ICDEGRADEDMACHINECOUNT
74— ROEIAEOUANICHY FT,

H A B

NAME CONFIG UPDATED UPDATING DEGRADED
MACHINECOUNT READYMACHINECOUNT UPDATEDMACHINECOUNT
DEGRADEDMACHINECOUNT AGE

worker rendered-worker-404caf3180818d8ac1f50c32f14b57¢c3 False True True 2
1 1 1 5h51m

ROVERET—INEARDZZET, BER) 7 MIL>THEIRELTVWEINEINEHFITEE

ER

$ oc describe mcp worker

H A B
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Message: Node ci-In-j4h8nkb-72292-pxgxz-worker-a-fiks4 is reporting: "content mismatch
for file \"/etc/mco-test-file\""

Reason: 1 nodes are reporting degraded status on sync

Status: True

Type: NodeDegraded 9

Q IDAYvE—JlE, YU VEBEICL->TEBINI N/ — RO /etc/mco-test-file 7 7 1 LA, ¥
VEENATEEINTWAZEAERLTWETD,

9 / — RDIREEIZ NodeDegraded T,

HBEWNE, RT3 —TVZANMETFLTWSE /=R >TVWBIHERIEE, TD/ —FZEHEBLI T,
I $ oc describe node/ci-In-j4h8nkb-72292-pxqxz-worker-a-fjks4

H A B

Annotations: cloud.network.openshift.io/egress-ipconfig: [{"interface":"nic0","ifaddr":
{"ipv4":"10.0.128.0/17"},"capacity":{"ip":10}}]

csi.volume.kubernetes.io/nodeid:

{"pd.csi.storage.gke.io":"projects/openshift-gce-devel-ci/zones/us-centrali -

a/instances/ci-In-j4h8nkb-72292-pxqxz-worker-a-fiks4"}

machine.openshift.io/machine: openshift-machine-api/ci-In-j4h8nkb-72292-pxqxz-worker-
a-fiks4

machineconfiguration.openshift.io/controlPlaneTopology: HighlyAvailable

machineconfiguration.openshift.io/currentConfig: rendered-worker-
67bd55d0b02b0f659aef33680693a99

machineconfiguration.openshift.io/desiredConfig: rendered-worker-
67bd55d0b02b0f659aef33680693a99
a machineconfiguration.openshift.io/reason: content mismatch for file "/etc/mco-test-file"

machineconfiguration.openshift.io/state: Degraded 9

‘D IS—AvtE—JF, /—REYVAMNRRINAEITVVBEDOETHEER) 7 MBI &
AERLTWET, TOIS—XvE—Jk, IYVEREICL > TEMI N7 /letc/mco-test-file D
AED, YV VEREUATEEREINTWVWSIEAERLTVWET,

9 / — RDIREEIE Degraded T,
UTOEBEEROWTIAERITLT, RERY 7 MEBIEL. /— K% Ready DIREBICET Z EAT
XF9,
o /—REDI77AIDODHRBENR—I v a VPRIV VERETCREININTE—HTELDIC
LET., FETI771ILDORBT=EEHAY, 77 IyvavEREBELEYTBZLE
NTEZET,

o NIF—TVAMETFULZ/—RTHEH 774 HERLET, @FIZ771I)LICKY,. MCD
IETEEDERER) 7 hOBREENA/RAL, BEOYY VEEZBEEALEY,
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p= =)
A J—RETHREHT 7 ALEERTEE, 20/ — RABRBSNET,

614 T VEBRET—IDRAT—H ADHER

Machine Config Operator (MCO), ZDH 7IAVR—FV b, BLUVINHIEERTEZN)Y—RADRT—
HA%RRTBITIE. LTFDocaAY Y REFEALET,

FIR

62

1L XYY VBRETS—I (MCP) DY 5 R9 —THERATEEMR MCO B/ — RO AR T 21213,

ROATY REEITLET,
I $ oc get machineconfigpool
Al

NAME  CONFIG UPDATED UPDATING DEGRADED MACHINECOUNT
READYMACHINECOUNT UPDATEDMACHINECOUNT DEGRADEDMACHINECOUNT
AGE

master rendered-master-06c9c4... True False False 3 3 3
0 4h42m
worker rendered-worker-f4b64... False True False 3 2 2
0 4h42m

T, LFD LD Iy £,

UPDATED

True R 7—4% XdE, MCODPRAEDTY Y VEEEZZDMCP D/ —RICERALAZZEZRL
F9, WEDY Y VEREIL. ocgetmep H/ID STATUS 7 1 —JL RICHEINTWE
¥, False A7 —4% ZlZ. MCPRR®D/ — KB BEHFAHTHZ AR LET,

UPDATING

True X 7—% Ri&. MCO #%, MachineConfigPool 124 L)Y —RATREINBHOD
IIOVERERE., TOMCPHDA RS EHTDD/—RICEBALTWSZE%2RLET, B
DT VERER. FILIBEINALETIVERETY, BEHHRO/—RIF, R5ya—-Iv
TJIERATEAWGEENHY £J, False R7—4 Rid, MCPADTRTD ./ — KA EH
IhiczexnLET,

DEGRADED

True 27 —% Ri&, MCODBED MCPARADDVARL EH1DD/ —NIZREDELITEHD
JYVEREEABEHATRAIEATOYIINTVWED, REI’PKBLTWEZEAERLET,
HEMET L/ — Rk, R Ta—Y VU JIERATEIRVGELNHY £, False 27—
H2IE, MCPHDITARTD/ —RODEFNTETWSR I EAERLET,

MACHINECOUNT

ZTDOMCPARDYY Y DM#HETRLET,
READYMACHINECOUNT

250 a—=YVTDEFBHITETVWBLZDOMCPHDI Y VOB AERLET,
UPDATEDMACHINECOUNT

WEDOYY VEREERFDOMCP RO Y VOB AERLET,
DEGRADEDMACHINECOUNT
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HERER T X AIEREEBRGEELTY—IINTWVWS, TFOMCPRDOIT Y VDM AERLE
-a—o

HOEATIE, 3203 A—LTL—V (RRY—)/—REIDDT—Hh—/—RDBHY
F9, AbO—ILTL—YMCP EEET S/ —NiE, BEDTY VEEILEHFINE T,
T7—A—MCP®D/—FKiFE, BHDOTY VEREICEHRINTWLE

9. UPDATEDMACHINECOUNT A2 THBZ &b bhd LI, 7—H—MCPR®D 2D
D/ —RPEHFIN, 1 DXL EHFATY, DEGRADEDDMACHINECOUNT #* 0

T. DEGRADE »' False THh3Z & bbhd LI, BERHY FHA,

MCP®D ./ — RHABEHFINTWSRE., CONFIGOTICYURMNINTWBTY VEREIX. MCP D
BT THIEEDIYY VERETY, BFNTTISE. VARNINAETY VEREIE. MCP A
BHINENDOTY VEBREICKRY T,

R

J— RMNERINTWSIEE. €D/ — KiZ READYMACHINECOUNT (Ci3&
FNFTHAD. MACHINECOUNT (CIFEFENZET, /. MCPRT—F RIZ
UPDATING ICEREINE T, /—RICRREDTY VEREDNH BT

&. UPDATEDMACHINECOUNT D&&HICADV Y hENFET,

H A B

NAME  CONFIG UPDATED UPDATING DEGRADED
MACHINECOUNT READYMACHINECOUNT UPDATEDMACHINECOUNT
DEGRADEDMACHINECOUNT AGE

master rendered-master-06c9c4... True False False 3 3
3 0 4h42m
worker rendered-worker-cib41a... False True False 3 2
3 0 4h42m

. MachineConfigPool 12 % L)YV —R%ZFHXTMCPAD/ —RDRAT—5 XA %HRT I
i, ROIT Y RZEERITLET,

I $ oc describe mcp worker

H A B

Degraded Machine Count: 0
Machine Count: 3
Observed Generation: 2
Ready Machine Count: 3
Unavailable Machine Count: 0
Updated Machine Count: 3
Events: <none>
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64

pa 3

J— RSB INTWBIHEE. TD ./ — KiZ Ready Machine Count ICEF N &
# A, Unavailable Machine Count IC&EZN Z 7,

H A B

Degraded Machine Count: 0
Machine Count: 3
Observed Generation: 2
Ready Machine Count: 2
Unavailable Machine Count: 1
Updated Machine Count: 3

. BEF D& MachineConfig # 72 =V N &RTRT SICIE, ROIATY REEITLET,

I $ oc get machineconfigs

H oAl
NAME GENERATEDBYCONTROLLER IGNITIONVERSION AGE
00-master 2c9371fbb673b97a6fe8b1c52... 3.2.0 5h18m
00-worker 2c9371fbb673b97a6fe8b1c52... 3.2.0 5h18m
01-master-container-runtime  2c9371fbb673b97a6fe8b1c52... 3.2.0 5h18m
01-master-kubelet 2c9371fbb673b97a6fe8b1c52... 3.2.0 5h18m
rendered-master-dde... 2c9371fbb673b97a6fe8b1c52... 3.2.0 5h18m
rendered-worker-fde... 2c9371fbb673b97a6fe8b1c52... 3.2.0 5h18m

rendered & L T—EXR I N7z MachineConfig # 7Y =7 "RAZEEINLY, BlRIhiY
TRIENEBERINTLAVWIEITERELTLEIY,

. RBEDT Y VERE (ZDHBEIE 01-master-kubelet) DAR KRR T B ICIE, ROV K&EE

TLET,
I $ oc describe machineconfigs 01-master-kubelet

av Y RoEAIE. Zd MachineConfig # 7> =7 MIFRE T 7 1 )L (cloud.conf & & U
kubelet.conf) & systemd #—E X (Kubernetes Kubelet) DB ANEFNTWH I E%ERLT
WET,

H A B

Name: 01-master-kubelet

Spec:
Config:
Ignition:
Version: 3.2.0
Storage:
Files:
Contents:
Source: data:,
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Mode: 420

Overwrite: true

Path: /etc/kubernetes/cloud.conf
Contents:

Source:
data:,kind%3A%20KubeletConfiguration%0AapiVersion%3A%20kubelet.config.k8s.io%2Fv1bet
al1%0Aauthentication%3A%0A%20%20x509%3A%0A%20%20%20%20clientCAFile%3A%20
Y%2Fetc%2Fkubernetes%2Fkubelet-ca.crt%0A%20%20anonymous...

Mode: 420
Overwrite: true
Path: /etc/kubernetes/kubelet.conf
Systemd:
Units:
Contents: [Unit]
Description=Kubernetes Kubelet
Wants=rpc-statd.service network-online.target crio.service
After=network-online.target crio.service

ExecStart=/usr/bin/hyperkube \
kubelet \
--config=/etc/kubernetes/kubelet.conf \ ...

BATAYY VERETCHEN RELLIGAIE., COEBAHEICRYUBTIENTEET, LEXIE oc
create -f ./myconfig.yaml 2T L TCY Y VEREZEA LLIBE. ROATY NEETLTEDOYI Y
BREZHIRTEE,

I $ oc delete -f ./myconfig.yaml

INHIPH—DREIBETHIEE. HEEZTDZT—ILDO /) —RIFZEENMET L TOWARWNVREICESIXT T
T CHICEY, LYFYVITINEERERK. BRIOL V) v I7INREICO—ILNNYy V3N FE
£

MEDY Y VEREZI SAY—ICEBINY %358, BERIOFICRINAZITY R2FERALT, ThHDR
T—HRE, TNONBERAIND T —IOBET 2R T 9 REHRETEET,

6.2. MACHINECONFIG A 7Yz MAaEHL L/ — RDETE

ZDtIarvDy Ry %ERL T, MachineConfig # 72 - M&{ER L. OpenShift Container
Platform / — R TER{ITINTWE 7714 )b, systemd A=Y N7 7M1 ILEFDRHDARL —FT 4 VTR
TLBEEZERTEHIENTEEY, YO VREDHEMICET 25FMIE. SSHEREEF—0 FF. A
A—VEZDWREE, SCTP DAL, & & U OpenShift Container Platform @ iSCSI 4 =2 T—4 —%
DEREIEATZAVTFUYESRBLTLLEIY,

OpenShift Container Platform (& Ignition ft#k/X—> 3> 32 #HR— ML E T, SEIENRT 2FHED
T UREILT AT Ignition E#k/N—2 3V 32 ER—ETERENHY FT ., OpenShift Container
Platform 7 S 28 —%7 v 77 L — R$ 2HBE. BEEFED Ignition fEik/N\—2 3 ¥ 2x ¥ ¥ VELE ISk
N=T3V32ICEHMICEBRINE T,

/—RDRED. BAEBAINLTVEIY VERETHEEINTWSHDEREIL—HLAVEELNHY
F9, COREBIZFRERY 7 b EMEENF T, Machine Config Daemon (MCD) I&, / — RKDERE RS
7 MNEEHNICFTY I LET, MCODREDRY 7 hE2RE LLBER. BEEDLN/ —RREEE
E¥25FET. MCOW/—FRZHlbLEY—ILEY, Sl / —FREFYSAVTEELTWEY
N BHTEFEHA. RERY 7 bOFEMIL. Understanding configuration drift detection &8 L T
IV,
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)

fthDERTE 7 7 1 JL % OpenShift Container Platform / — KIEBINT 2 ARICDWTIL. BAR®D chrony
Y4 LY —EXDREDFIRZETINELTHEALEY,

6.2.1.chrony ¥ 1 LY —EZXDRE

chrony ¥ 4 Lt —E X (chronyd) TERAINZ Y 1 LY —N—B L EET 5% E L. chrony.conf
T77ANMDAVTFUYEEEREL, ThOHLDAVFTYYEIIVEREE LT/ —RICELTRETEZ
ER

FIR

1. chrony.conf 7 7 A JLDAV T VY %A EE Butane SREAERLE T, & AE, 7—H—
/ — R T chrony % &9 % IZIE. 99-worker-chrony.bu 7 7 1 L &ERR L £,

= -1o)
- Butane DI, Butane A LYY VEREDEMAESRB L TL I,

variant: openshift
version: 4.13.0
metadata:
name: 99-worker-chrony ﬂ
labels:
machineconfiguration.openshift.io/role: worker g
storage:
files:
- path: /etc/chrony.conf
mode: 0644 6
overwrite: true
contents:
inline: |
pool 0.rhel.pool.ntp.org iburst ﬂ
driftfile /var/lib/chrony/drift
makestep 1.0 3
rtcsync
logdir /var/log/chrony

w: yhO—ITFL—r/—RTIE. Ih>5DOEADIEAT worker Df£1H Y IC master %

9 RYVEET 74D mode 7 4 —IL RIC S EHDETE—REIBELET, 771)L%
EE L. ZE%Z#EMAT 5 E. mode (3 10 EHDEICETRINE T, I7 >~ N ocget me
<mc-name> -o yaml TYAML 7 7/ L =R TE X9,

Q DHCP H—/—p Bt 25 DAY, AMAIETRAI ALY —REEELEY, Tk

I&. NTP H#—/\X—® 1.rhel.pool.ntp.org. 2.rhel.pool.ntp.org. X7l
3.rhel.pool.ntp.org DVWT A EKETEZTET,

2. Butane 2L T, /— NICEREIN 3% E% S MachineConfig # 7>/ K7 74
(99-worker-chrony.yaml) 4 L £ 9

66
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I $ butane 99-worker-chrony.bu -0 99-worker-chrony.yami

3. UTD2O0DHEDVWVTNATHREEEALET,

o JISRY—NELBEILTWRWEEIF, YZTz A M7 74N ZERLEE
IC. MachineConfig = 7> =7 b 7 7 1 )L % <installation_directory>/openshift 7 1 L
9 I\ U _‘CSEDD L/—Cb\FQ\ 9 57\7—@4"!55275:“;*1,?5' L/ i_a_o

o VSR —NYTICETHDIZGHEIE. 771 IVEERALET,

I $ oc apply -f ./99-worker-chrony.yaml

BIER R

e Butane TOY Y VEREDVER

6.2.2.chrony ¥ 1 L% —E XD EM{L

MachineConfig 124 LYYV —XR (CR) ZAL T, HEDNPO—IL%EZHKD ./ — KD chrony ¥ 4 Lt —
E'X (chronyd) Z&MWICT 2 &N TEET,

AR

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

e cluster-admin ¥R =HFo>1—H¥—-—& L TAJV1 L TW3,

1 #EEINKL/— RKO—JLD chronyd % #E%11C 9 % MachineConfig CR Z{Em L £ 7,

a. LLF®D YAML % disable-chronyd.yaml 7 7 1 JLICIREEL £ 9

apiVersion: machineconfiguration.openshift.io/v1
kind: MachineConfig
metadata:
labels:
machineconfiguration.openshift.io/role: <node_role> 0
name: disable-chronyd
spec:
config:
ignition:
version: 3.2.0
systemd:
units:
- contents: |
[Unit]
Description=NTP client/server
Documentation=man:chronyd(8) man:chrony.conf(5)
After=ntpdate.service sntp.service ntpd.service
Conflicts=ntpd.service systemd-timesyncd.service
ConditionCapability=CAP_SYS_TIME
[Service]
Type=forking
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PIDFile=/run/chrony/chronyd.pid
EnvironmentFile=-/etc/sysconfig/chronyd
ExecStart=/usr/sbin/chronyd $OPTIONS
ExecStartPost=/usr/libexec/chrony-helper update-daemon
PrivateTmp=yes
ProtectHome=yes
ProtectSystem=full
[Install]
WantedBy=multi-user.target

enabled: false

name: "chronyd.service"

Q chronyd % &% 9% / — KO—JL (f: master),

b. LMTFDI< Y K%A%4%T L T MachineConfig CR #/Em L £,

I $ oc create -f disable-chronyd.yaml

6.2.3. 1 —FRILBIE®D / — RADEM
BHRT—2E LT, 9529 —D/— Rty MIA—XIUBIREEBNT 2RENHDBELDHY F

T CHETRIERLTERITIE2HLEN DY, RET S5IRCLIRFELTDICERLTVWIRED
HYyFET,

Digk

==
[=]

A—RIBIEZELLFERALAWVWE, YRATLADNEHTARICADAEELHY X
ERS

REFBSA—FRIVBIBDOBICIZ. UTFHEINIT,

® nosmt A—RIOFHRTILFRAL Y K (SMT) #EMICLEFT., YILFRALY KiE, ECPUD
BHOBEBAL Y REHFALZFT, BEENALIVORRL Yy NRRBICEETZ YRV ERST L
DI, RIVFTFT Y MNRIETD nosmt DFEAZMREITIE T, SMT ZENICT B &iE. E
AR T A=<V 2REYEEF2Y T4 —2ER/TH2ERZLTVWB I EICRY FT,

e systemd.unified_cgroup_hierarchy: Linux I~ bO— )L )L—F/8—< 3 > 2 (cgroup v2) %
AWMITLET, cgroupv2id, A—RIL AV bO—ILTIL—T ORON=V 3V ThHY., B
DREZRHBL TT,

e enforcing=0: SELinux (Security Enhanced Linux) % Permissive E— R TE{T9 5 L I ICEREL
F7, Permissive E— R Tl Y RF LI, SELinux B FHARALEF 1) T4 —R) ¥ —%
EITLTWBDIDEIICEMELEY, ChICIE, FTVT I bDINILMIFP, 7O 2R %ZHE
BLEIVMN)—Z20O7ICHATEREDBEAZINETHA. WITNOBRELIETINSE
TlEHY FHA, Permissive E— Nid, EBFEI ATLATOFERAEYR—NIhIFEAD. T
Ny TIIERICIIEE Y,

%
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Digk

==
[=]

EHREIRED RHCOS TD SELinux DEMILITHR—MIhTWIEHA,
/—RKRETSELinux EMICA >S5, B7AEY a =V LTHLER
BYSRY—ICBEBIMT 2RENrHY T,

A—XRILBIBD—E EFRFICDWTIE, Kernelorg A—FIL/IATA—=4— SR TLEI L,
ROFIETIE, LLTFA4EET % MachineConfig # 7V =7 N&ERLE T,

o A—XIBIEEEMTZD—EDIYIY, IDFE, 7T—A—O—IEFDIIY Y,

o BFEDOH—FIBIHDRRIEMIN S H—FRIVBIH,

o YYVUREDYZANTEENBEAINZIHZAETT TN,
AR

e {EZEFA® OpenShift Container Platform 7 5 24 — IR 4 2 EBEERIBETT,

FIR

1. OpenShift Container Platform ¥ 2 2 4 —DBf#F® MachineConfig # ') A h&RmRL., ¥V
EICTNIVEMITEFEEHRILET,

L
X

=111

I $ oc get MachineConfig

H A B

NAME
IGNITIONVERSION AGE
00-master

33m

00-worker

33m
01-master-container-runtime
3.2.0 33m
01-master-kubelet

3.2.0 33m
01-worker-container-runtime
3.2.0 33m
01-worker-kubelet

3.2.0 33m
99-master-generated-registries
3.2.0 33m

99-master-ssh
99-worker-generated-registries
3.2.0 33m
99-worker-ssh

GENERATEDBYCONTROLLER
52dd3ba6a9a527fc3ab42afac8d120693534c8c9 3.2.0
52dd3ba6a9a527fc3ab42afac8d12b693534c8c9 3.2.0
52dd3ba6a9a527fc3ab42afac8d12b693534c8c9
52dd3ba6a9a527fc3ab42afac8d12b693534c8c9
52dd3ba6a9a527fc3ab42afac8d12b693534c8c9
52dd3ba6a9a527fc3ab42afac8d12b693534c8¢9
52dd3ba6a9a527fc3ab42afac8d12b693534c8¢9

3.2.0 40m
52dd3baba9a527fc3ab42afac8d12b693534c8¢c9

3.2.0 40m

rendered-master-23e785de7587df95a4b517e0647e5ab7

69


https://www.kernel.org/doc/Documentation/admin-guide/kernel-parameters.txt

OpenShift Container Platform 4.13 1 > X h— L2 D& E

52dd3baba9a527fc3ab42afac8d120693534¢c8¢c9 3.2.0 33m
rendered-worker-5d596d9293ca3ea80c896a1191735bb1
52dd3batba9a527fc3ab42afac8d120693534¢c8¢c9 3.2.0 33m

2. h—=xIVB18 %519 % MachineConfig 7 7> =V b7 7 1 JL&EVERR L £ ¢ (ffl: 05-worker-
kernelarg-selinuxpermissive.yaml),

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

labels:

machineconfiguration.openshift.io/role: workerﬂ

name: 05-worker-kernelarg-selinuxpermissiveg
spec:

kernelArguments:

- enforcing:O@
@ FLur—XNBBET-—H—/—FOBITERALET,

g <Y VERTE (05) RDEY RIS ARET 22O DZRINEEI N T (SELinux
permissive E— R&FRET B7<DICH—RILBIEEBML £7),

9 IEEFER h—ILB|E % enforcing=0 & L THEL 7,

3HROTY VREEFRLIT,

I $ oc create -f 05-worker-kernelarg-selinuxpermissive.yaml
4. TYVRETHROENASZHEALE T,

I $ oc get MachineConfig

spalt
NAME GENERATEDBYCONTROLLER
IGNITIONVERSION AGE
00-master 52dd3ba6a9a527fc3ab42afac8d12b693534¢c8c9 3.2.0
33m
00-worker 52dd3baba9a527fc3ab42afac8d12b693534¢8c9 3.2.0
33m
01-master-container-runtime 52dd3baba9a527fc3ab42afac8d12b693534c8c9
3.2.0 33m
01-master-kubelet 52dd3baba9a527fc3ab42afac8d12b693534c8c9
3.2.0 33m
01-worker-container-runtime 52dd3baba9a527fc3ab42afac8d12b693534c8c9
3.2.0 33m
01-worker-kubelet 52dd3baba9a527fc3ab42afac8d12b693534c8c9
3.2.0 33m
05-worker-kernelarg-selinuxpermissive 3.2.0 105s
99-master-generated-registries 52dd3baba9a527fc3ab42afac8d12b693534c8¢c9
3.2.0 33m
99-master-ssh 3.2.0 40m
99-worker-generated-registries 52dd3baba9a527fc3ab42afac8d12b693534c8¢c9
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3.2.0 33m

99-worker-ssh 3.2.0 40m
rendered-master-23e785de7587df95a4b517e0647e5ab7
52dd3baba9a527fc3ab42afac8d12b693534¢c8c9 3.2.0 33m
rendered-worker-5d596d9293ca3ea80c896a1191735bb1
52dd3baba9a527fc3ab42afac8d12b693534¢c8¢c9 3.2.0 33m

5 /—RZzHRBLIT,

I $ oc get nodes

H A B
NAME STATUS ROLES AGE VERSION
ip-10-0-136-161.ec2.internal Ready worker 28m v1.26.0
ip-10-0-136-243.ec2.internal Ready master 34m v1.26.0
ip-10-0-141-105.ec2.internal Ready,SchedulingDisabled worker 28m v1.26.0
ip-10-0-142-249.ec2.internal Ready master 34m v1.26.0
ip-10-0-153-11.ec2.internal Ready worker 28m v1.26.0
ip-10-0-153-150.ec2.internal Ready master 34m v1.26.0

EENBEAIATNBRD, FET—N—/—KORTYV1—) Y /BRI TVNB I L%
RBTEIT,

6. 7—HA—/—ROWFTINIBEL, h—FILAT Y KRS 1 VBIE (KR bD /proc/cmdline
M) &EYRZAMNKRTLT, A—FRIVBIBDHBEET 2 & 2R LT,

I $ oc debug node/ip-10-0-141-105.ec2.internal

H A B

Starting pod/ip-10-0-141-105ec2internal-debug ...
To use host binaries, run “chroot /host

sh-4.2# cat /host/proc/cmdline

BOOT_IMAGE-=/ostree/rhcos-... console=tty0 console=ttyS0,115200n8
rootflags=defaults,prjquota rw root=UUID=fdO0... ostree=/ostree/boot.0/rhcos/16...
coreos.oem.id=gemu coreos.oem.id=ec2 ignition.platform.id=ec2 enforcing=0

sh-4.2# exit
enforcing=0 5| MM DI —RILBIEITEMINTWE I EA2HRTE 2T T,

6.2.4.RHCOS DA —XRILBIETDOYILF/IRADE ML

Red Hat Enterprise Linux CoreOS (RHCOS) & 754 XY —FT 4 AV TOIIWNFNRA &Y R—bT 5 &
ICRY, N—=RDZTEZFICHTIHESEIBIELIN. RAMOATAMZBIETESLDICARY X
Lice 1 VRAR—IVEDHR—MNE, YO VBREEZFEALTINFNRRET I TARX—NTBZETH
ATEET,
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BF

A YA NM=IVEDTILF/RZADEIEH, OpenShift Container Platform 4.8 LIET 70
EYaz—viInad/—RTHR-—PMBLUVCHEINZ LD ICRY F Lk, FEmBELN
2ICFLTI/ODHEE, JOVRTLIS—HIMRETDILIICERET BICIE. 1R

N—IUBFICRILFIRAZEMCT DHEIrHYET, 1 VAM—ILBFICIILFNNR%EH
WICT BHEE. RPAIMADA VA R—ILD RHCOS TOH—XILBIEEFEAL L
TIVFINADAEMEZSRL T LI,

BF

IBMZ & LU IBM® LinuxONE Tld, 1 YA M=V SRAY—HBRELIZIBEDHT
IWFNRRAEEMCTEET, FHE. IBMZ B LT IBMC LinuxONE ~AD z/VM &AL
95 RA9—DA VA =IO RHCOS D1 ~ A k=)L & U OpenShift Container
Platform 7— MNA NSy 77O RDRBAESRB LTI,

([} =355
o N—Ia v 47 LK% FERT % OpenShift Container Platform 7 5 24 —HE{THTH %,
o FERENERZFOA—HY—&LTIZRI—ICOTILTWS,

o TARITRIFNRADEMIIA>TWVWEIEERRALE L, YILF/RARIE, HBATS S
HY—EZNLTSANICERINTWERRRANTOAYR—MINZET,

FIR

LAYVAMN=)LBICOY MO TL—2 /) —RTIILFNRAREBAMICTSICIE. ULTAEETL
F9,

o LUTODHIDLSIC. master TNILZEML, YILFNRRAA—RIVBIEZRETHLD77
24 —Il¥8 9 % 99-master-kargs-mpath.yaml 72 & DT Y VERE T 7 4 L EER L £
ER

apiVersion: machineconfiguration.openshift.io/v1
kind: MachineConfig
metadata:
labels:
machineconfiguration.openshift.io/role: "master"
name: 99-master-kargs-mpath
spec:
kernelArguments:
- 'rd.multipath=default’
- 'root=/dev/disk/by-label/dm-mpath-root'

2. AVAN=IEBIZT—H—/ —RTIILFNRREFMICTDICIF. LTEEFTLET,

o worker TR EBIIL., RILFNRRAA—RIBIBREEBEETDLI VT RAY—ITETRT
% 99-worker-kargs-mpath.yaml 7R EDY L VERET 7 A IV EER L E T,

apiVersion: machineconfiguration.openshift.io/v1
kind: MachineConfig
metadata:
labels:
machineconfiguration.openshift.io/role: "worker"
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name: 99-worker-kargs-mpath
spec:
kernelArguments:
- 'rd.multipath=default’
- 'root=/dev/disk/by-label/dm-mpath-root’

3 LANICER L= R —F /7 —H—YAML 7 74 ILOWThH EFERAL THFROY Y VL
EEERLET,

I $ oc create -f ./99-worker-kargs-mpath.yami
4. RV VEBRETHHROEBINABSZHERL XTI,

I $ oc get MachineConfig

99-master-ssh
99-worker-generated-registries

aspalt
NAME GENERATEDBYCONTROLLER
IGNITIONVERSION AGE
00-master 52dd3ba6a9a527fc3ab42afac8d12b693534¢c8c9 3.2.0
33m
00-worker 52dd3baba9a527fc3ab42afac8d12b693534¢8c9 3.2.0
33m
01-master-container-runtime 52dd3baba9a527fc3ab42afac8d12b693534c8c9
3.2.0 33m
01-master-kubelet 52dd3baba9a527fc3ab42afac8d12b693534c8c9
3.2.0 33m
01-worker-container-runtime 52dd3baba9a527fc3ab42afac8d12b693534c8c9
3.2.0 33m
01-worker-kubelet 52dd3baba9a527fc3ab42afac8d12b693534c8c9
3.2.0 33m
99-master-generated-registries 52dd3baba9a527fc3ab42afac8d12b693534c8¢c9
3.2.0 33m

3.2.0 40m
52dd3baba9a527fc3ab42afac8d12b693534c8¢c9

3.2.0 33m

99-worker-kargs-mpath 52dd3baba9a527fc3ab42afac8d12b693534c8¢c9
3.2.0 105s

99-worker-ssh 3.2.0 40m
rendered-master-23e785de7587df95a4b517e0647e5ab7
52dd3baba9a527fc3ab42afac8d12b693534¢c8c9 3.2.0 33m
rendered-worker-5d596d9293ca3ea80c896a1191735bb1
52dd3baba9a527fc3ab42afac8d12b693534¢c8c9 3.2.0 33m

5 /—RNZzHEERELET,
I $ oc get nodes
Bl

NAME STATUS
ip-10-0-136-161.ec2.internal Ready worker 28m v1.26.0
ip-10-0-136-243.ec2.internal Ready master 34m v1.26.0
ip-10-0-141-105.ec2.internal Ready,SchedulingDisabled worker 28m v1.26.0

ROLES AGE VERSION
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ip-10-0-142-249.ec2.internal Ready master 34m v1.26.0
ip-10-0-153-11.ec2.internal Ready worker 28m v1.26.0
ip-10-0-153-150.ec2.internal Ready master 34m v1.26.0

EENBEAIATNBRD, FT—N—/—KORTY1—) Y IHEMICIATVNB I L %
RBTEIT,

6. 7—HA—/—ROWFTINIBEL, h—FILAT Y KRS 4 VEIE (KRR bD /proc/cmdline
M) EYZAMNKRTLT, A—FRIVBIBAHBEET 2 & 52FER LT,

I $ oc debug node/ip-10-0-141-105.ec2.internal

H A B

Starting pod/ip-10-0-141-105ec2internal-debug ...
To use host binaries, run “chroot /host

sh-4.2# cat /host/proc/cmdline

rd.multipath=default root=/dev/disk/by-label/dm-mpath-root

sh-4.2# exit
EBIMLZA—RIBIEHARTIINBGIETTY,

BIER R

o A VRAN=I)BEDTILFINZADEMEDFEMIZ, RHCOS DA—FRILEIBETOTILF/INZADAE
it #SB LTIV,

6.25. VT7INIALA—FRILD /) — RADEM

—ER?D OpenShift Container Platform 77— O— NIZi&, BEARERN T 7O—FHAREICRY X
o Linux &) ZILI A LDARL—FT 4 VIV RATATIEHY FHAD. LinuxDYTILI A LH—
I, V7 A LADREERDARL—TA VIV RTLERBST DTV I T4 TRRAT
Vai—-S—NHNEFhZET,

OpenShift Container Platform 7—27 0O— K TZh oD ) 7L Y 1 LOFENBRERIGE, YV V%
Linux DY 7 A4 LA—RIVIZEIYEZ B I ENTEEJ, OpenShift Container Platform 4.13 D35
A. MachineConfig # 7> =V A AL TCZDEYYEBEZETIZENTEET., EREEFTIVEE
@ kernelType 5% % realtime (CEE T 52T THEICTAZ TN, TOERELZTIRNICHDOVN DD
DREERTIVLENHYET,

o IBE. V7ZINIYALH—RIWNET—hH—/—RTOIYR—KIh, FETEZDEISVAT
ARy N7—%2 (RAN) DIHITHEY T,

o LITDFIEIE. RedHatEnterprise Linux for Real Time 8 TREINTWS Y AT AZEALE
RTAGNDA VA=V TRY]ATY R— b INFT,

® OpenShift Container Platform TD ) 7L 4 LY R—ME, HFEDH TRV ) T2 3 VIlH
RINhZEd,

o LITODFIEIX. Google Cloud Platform TOEAICDOWTEHR—MINF T,
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AR

FIR

® OpenShift Container Platform 7 5 X4 — (/N\— 3 ¥ 4.4 L&) BAETHTH %,

o BEEERAF OAI—HY—ELTI/ZRY—ICATAM VLTV,

L VTN IALA—RILDIYY VEREEERLE T, realtime 71— %)L ¥ 1 7D MachineConfig

F70xV MBEEN D YAML 7 7 1 )L (99-worker-realtime.yaml 72 &) #{EfR L9, UTF
DPITIE, IRTDT—A—/—RIZVTIVIA L A=V EZFERTHLIICISTRY—ICHE
a_—\ L/ i’a—o

$ cat << EOF > 99-worker-realtime.yaml
apiVersion: machineconfiguration.openshift.io/v1
kind: MachineConfig
metadata:

labels:

machineconfiguration.openshift.io/role: "worker"

name: 99-worker-realtime
spec:

kernelType: realtime
EOF

2. RYVREEVZRAY—IEMLET., UTZ2AALTIVVREZI FRAY—ITEMLE

I $ oc create -f 99-worker-realtime.yaml

3 UTZINAALA—RIVEHRLEY, HEEZZITIZETNTIhO/— KOBEEREIC, 75X
A—IlOJ4A Y LTUTOOTR Y REETL, YTILIALA—RILDEREINLZ/—FKD
LYy NOBEOH—RIVEEIBATWSAIEEHELET,

I $ oc get nodes

H A B

NAME STATUS ROLES AGE VERSION

ip-10-0-143-147.us-east-2.compute.internal Ready worker 103m v1.26.0
ip-10-0-146-92.us-east-2.compute.internal Ready worker 101m v1.26.0
ip-10-0-169-2.us-east-2.compute.internal Ready worker 102m v1.26.0

I $ oc debug node/ip-10-0-143-147.us-east-2.compute.internal

H A B

Starting pod/ip-10-0-143-147us-east-2computeinternal-debug ...
To use host binaries, run “chroot /host

sh-4.4# uname -a
Linux <worker_node> 4.18.0-147.3.1.rt24.96.el8 1.x86_64 #1 SMP PREEMPT RT
Wed Nov 27 18:29:55 UTC 2019 x86_64 x86 64 x86_64 GNU/Linux
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A—FRIEICIEntHPEFNh, PREEMPTRTDTFR NI, DY TFILIYALA—FRILTHD
&=~ LET,

4. BEDHA—FRIVICRSICIE. MachineConfig # 7Y =7 N &HIRLE T,

I $ oc delete -f 99-worker-realtime.yaml

6.2.6. journald D& E

OpenShift Container Platform / — KT journald 4t —E X DR ENRERIGE L. BEEYIREBEET 71
HEEBEL, TOI77ANERYVREELT/ —ROBYART—IVICEST I ETEITTEET,

ZDF|IETIE. /etc/systemd/journald.conf 7 7 1 )LD journald EEFIRDEZREEZLEL. Thd%k
T—HA—/—RICERATZ2HEICDODVWTEALET., COT7 7M1 ILDOFERAAEICDVWTOER
l&. journald.conf man R—I %#SBBL T ZIL,

(1} =355
® OpenShift Container Platform ¥ 5 24 —HE{THTH %,

o BEEERAFOAI—HY—ELTI/ZRY—ICATA VL TWS,

1. MELFRE T /etc/systemd/journald.conf 7 7 1 JLAAE £ 5 Butane 5%E 7 7 1 )L 40-
worker-custom -journald.bu % {E L £ 9,

= -1o)
Butane DF¥#llE. Butane A LYY VEREDEMESRB LTI,

variant: openshift
version: 4.13.0
metadata:
name: 40-worker-custom-journald
labels:
machineconfiguration.openshift.io/role: worker
storage:
files:
- path: /etc/systemd/journald.conf
mode: 0644
overwrite: true
contents:
inline: |
# Disable rate limiting
RateLimitinterval=1s
RateLimitBurst=10000
Storage=volatile
Compress=no
MaxRetentionSec=30s

2. Butane 2L T, 7—H—/— NICEREIN % E% S L MachineConfig 7 7> = 7
7 7 1 )L (40-worker-custom-journald.yaml) =4 L £ 9,
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I $ butane 40-worker-custom-journald.bu -0 40-worker-custom-journald.yami
3RV VBEETSIIICERLET,
I $ oc apply -f 40-worker-custom-journald.yami

4. RO VRENMBERIN, /- FOREMETLAREICRWI EZMABLIT. NI
B OEFEDIDIDBIGEDNHY ET, &/ —RTHEVI VRENEBICHEHAIN SO,
D—A—T—IVICREHRDETHRTH D I EDRRIINET,

$ oc get machineconfigpool

NAME CONFIG UPDATED UPDATING DEGRADED MACHINECOUNT
READYMACHINECOUNT UPDATEDMACHINECOUNT DEGRADEDMACHINECOUNT
AGE

master rendered-master-35 True False False 3 3 3 0
34m

worker rendered-worker-d8 False True False 3 1 1 0
34m

5. ZENERAINAZEAHERTSICIE. 7—hH—/—Ricad4 v LET,

$ oc get node | grep worker

ip-10-0-0-1.us-east-2.compute.internal Ready worker 39m v0.0.0-master+$Format:%h$
$ oc debug node/ip-10-0-0-1.us-east-2.compute.internal

Starting pod/ip-10-0-141-142us-east-2computeinternal-debug ...

sh-4.2# chroot /host

sh-4.4# cat /etc/systemd/journald.conf
# Disable rate limiting
RateLimitinterval=1s
RateLimitBurst=10000
Storage=volatile

Compress=no

MaxRetentionSec=30s

sh-4.4# exit

BIER R

® Butane TOT Y VEREDVER

6.2.7. YhERHBED RHCOS N MEN

RHCOS AV T+ —HADRKR/NED RHEL ARL —F 4 VIV RAFLTHY, IRTODTS5v b

7 # — sT OpenShift Container Platform 7 5 24 —ICHBDHRE v M ERIET 5 & D ITEKEIIN T
WEFd, VIMNI TRy —U% RHCOS Y AT LIBT3 & Id—EMICHEINTWEEA

H. MCO I RHCOS / — RICR/MNEDH#EEE Y N ZBINT 57O {FFH T X % extensions #EE % 12

#®LEY,

RS T, UTOIREENFIEAEETT,

e usbguard: usbguard EAREERE A BINT 5 &, RHCOS ¥ R T L% E|LY AHD USB F/31 R H
SIRELEY, ML, USBGuard 288 L T XL,

e kerberos: kerberos LiRHEREABINT 52 &, I—H =XV VOEADRRY FT7—2I1C/ LT
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DLTFOFIETIE, Y VEREZFERAL TI1 DU LDIRE#EEA RHCOS / — RIEMT 2 AE%5RE L

BoESZ#HN L, EEBEN’RELATY 7ET—EXANDERFHDFIRNET7 72X ZH

BTEDZANZILDERMEINE T, Kerberos 754 7Y Dty M7 v THiE® Kerberos
{EXINNFSHEDT YUY MAEREDFMIE., Kerberos DfFER ZSB LTIV,

i’a—o

AR

FIR

78

® OpenShift Container Platform 7 5 24 — (/X— 3 ¥ 4.6 L&) BAETHTH %,

o BEEERAFOAI—HY—ELTI/ZRY—ICATA LTV,

1. AR EED Y Y VEREAEM L £ 9. MachineConfig extensions 7 72 =7 A& EN 3
YAML 7 7 1 )L (5l: 80-extensions.yaml) Z{EX L &9, ZDFITIE, 7FRF—ICFLT
usbguard #L5R#EEZBMNT 5 L D IR L F T,

$ cat << EOF > 80-extensions.yaml
apiVersion: machineconfiguration.openshift.io/v1
kind: MachineConfig
metadata:
labels:
machineconfiguration.openshift.io/role: worker
name: 80-worker-extensions
spec:
config:
ignition:
version: 3.2.0
extensions:
- usbguard
EOF

2. RV VREEV A —IEMLET., UTZ2AALTIVYVREZI A —ITEMLE
-a—o

I $ oc create -f 80-extensions.yaml

INIC&Y, $RTDT—H—/—RKTusbguard D rpm Ny 5—I N4 VA M—=I)LINB &

JICRETEZEY,
3. HGRHEENMBERAIN TVWS I & 2B LET,

I $ oc get machineconfig 80-worker-extensions

H oAl
NAME GENERATEDBYCONTROLLER IGNITIONVERSION AGE
80-worker-extensions 3.2.0 57s

BODFEDIDIDNBHZENHYET, EYT VY THHRYI VERENERISEAINS 2O,
D—A—T—IVICREHRDETHRTH D I EDRRINET,

CEFRT Y URENMERAIN, /- RORENMET LAREICAWI EZREBLE Y, ThiCiE


https://access.redhat.com/documentation/ja-jp/red_hat_enterprise_linux/7/html/system-level_authentication_guide/using_kerberos

v
R
i
&
N
N

BEeEA VA M—ILEDTY

I $ oc get machineconfigpool

HHH
NAME CONFIG UPDATED UPDATING DEGRADED MACHINECOUNT
READYMACHINECOUNT UPDATEDMACHINECOUNT DEGRADEDMACHINECOUNT
AGE
master rendered-master-35 True False False 3 3 3 0
34m
worker rendered-worker-d8 False True False 3 1 1 0
34m

5. HL-\EE*%QE%EEDIL\ L/ i '3'0 HL-\EE*FE bfﬁﬁﬁ -S TLT: Z t %EEE:L\T 5\ («Et J'J\-F%gg L/ i '3'0

I $ oc get node | grep worker

el
NAME STATUS ROLES AGE VERSION
ip-10-0-169-2.us-east-2.compute.internal Ready worker 102m v1.26.0

I $ oc debug node/ip-10-0-169-2.us-east-2.compute.internal

H A B

To use host binaries, run “chroot /host
sh-4.4# chroot /host

sh-4.4# rpm -q usbguard
usbguard-0.7.4-4.e18.x86_64.rpm

628 YV VEBRENZITIIANTCODARI LT 77— L7 70T D5EHAM

ustllib D7 7 —LoxzT77OTDT 74V MDFRIEHAIYERTHSH, MR EEFHL
T, AR L7 7—L9z 7707 KETCEEYT, ChiIZLY, JOTHRHCOSICL > TEEIh
BWBBIL, YV VERENZIJIANCO—AN T 7—L 7 7A755GMAL I ENTEET,

FIR

1. Butane 87 7 7 1 JL 98-worker-firmware-blob.bu #{/Ef L 3., T D7 71 JLiL. root FRE
TO—AHAIWARNL—VIIEZIAATIDLIIC. RBENREZEBEHFLE T, UTOHITIE. AR
ALTOT 7741 EQ—AHILT—IRTF—2 3 h B/ — RO ivar/lib/firmware FICEE L
TWET,

y 3!
N Butane DF¥fflld. Butane &AL~ DFERESRLTCEIW

HRYALT77—L9xF77OTHDButane s ZEE7 74

'Ellll

I variant: openshift
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version: 4.13.0
metadata:
labels:
machineconfiguration.openshift.io/role: worker
name: 98-worker-firmware-blob
storage:
files:
- path: /var/lib/firmware/<package_name> )
contents:
local: <package _name> g
mode: 0644 €)
openshift:
kernel_arguments:
- 'firmware_class.path=/var/lib/firmware' G

Butane #ZEZTL TWBYRFLADA—AILTZ7A4ILTa4 LI N)—DoHEA DIV T

VIYEEBL T FAIINEIEELE T, O—AHILT 74 ILD/IRR T files-dir 74 L2 M) —H

SDET/INZA T, LLTFOEIED Butane T -files-dir # 7> a v AFERAL TIEET ZNE
\HY)ET,

Q T7—L9 TRy =D —5%ERD /) —RONRAEBELET,

RHCOS /—RD 774 IDN—Ivyv>avaRELET, 0644/ X—3I v a VAERET
ZENHEREINET,

o

QD firmware_class.path /{5 X —% —|&, O—HILT—VRTF—2avHhd/—RDIL—k
774NV AT LAICAE—INICARY LT 7— LV TP TOTERERT 22— FRILDIR
RINZRENRIRAALET, ZDBITIE, /var/llib/firmware # XY YA I NTF/XR
ELTHERLETD,

2. Butane #3417 LC. O—AIT—9 XA F— 3 > ED98-worker-firmware-blob.yaml & L5
ZEIO77—Loz 770702 —%FRY % MachineConfig # 72/ 771 IV &%
BLET, 727—L0xz7707ICIE. /—RICEBEINZZRENEEITNET, ROFITIE, -
files-dir# 7> a v AFEALT. O—HAN T 7AIDBREINZT—IRT—>a v EDT 4
L7 M) —%ZEBELZXY,

$ butane 98-worker-firmware-blob.bu -0 98-worker-firmware-blob.yaml --files-dir
<directory_including_package_name>

3UTD2D20FEOVTNAT, BEE/— NIEALET,
o JSRY—NELBEILTWARWEEIF, Y2 Tz AT 74N ZERLEE
IC. MachineConfig = 7> =7 b 7 7 4 )L % <installation_directory>/openshift 7 1 L
JM)—ICEMLTHS, 75 R9—DEMZfRITLET,

o UVSRHA—NDITTILETHDIFEIE. 771V EERALEXT,
I $ oc apply -f 98-worker-firmware-blob.yaml

MachineConfig # 7 =7 N YAML 7 7 1 JLid, IV DREEKT T HLHDICEKRI N
9,

4. J$EMIC MachineConfig # 79 =V b =B 2MENH HI5EICIHA T, Butane BRE Z &
ﬁ L/ i’a—o
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BIER R

e Butane TOY Y VEREDVER

629./— K7 LZABOA71—H—NRRAT7— RKRDZEH

7 7 # )L b Tl&. Red Hat Enterprise Linux CoreOS (RHCOS) (&7 5 X4 —A®D / — KNIl core &L\
ZRIOI—F—%FHRLET, core 1—H—%FEALT. /57 RKTOnN(¥—n>Y7)Lavy—
WELERTAIIR=—AR—RA O—F7—T =T+ —BMO) ZN LT/ —RIZF7VERATE
F9, Ihnid. EAEF. /—KBF UYL TWT, SSH 713 oc debugnode <> K%&FEA L
T, ED/—RIZT IV EATERVWBEICERIBET, L. 774 MTRE 2O1—HF—Tid/N
AT = RN, NRAT—RZFERLAVWEOTA Y TEIEA,

RYVEREEMEAL T, core A—H—D/NRXT7—RKE/ERTE X T, Machine Config Operator (MCO)
NIRRT —REZY LT, ZD/NRAT— K% Jetc/shadow 7 7 1 JLICHEA L T, core 2—H—7T0O4Y
AVTEBELIICLET, MCOWENRRT—RNy Y a15@ARFEA, TDOH, /NAT— RICEED
H3FE. MCO ITHRETETF A,

pa

e NRRT—RF, /5o R7TanN4 45— ) 7)Y —ILEFIETBMC =N L
TOHERELFT, SSH CIXEMEL FH A,

o Jetc/shadow 7 7 A L E/IENRAT—R%EZERET D systemd 1=v NS T
. DURENHBIGFE. NRAT—KNy I alYEBEINZET,

MEBIZHLT, 27— ROERICEBLETY VEEAREL T, NRAT—RAEZLTETXZEY, F
oo XV VEREEHIRT A ETNRAT—RAHIBRTEEY, YO VEREAHIKRLTE, 12— —7 58
TV NMIBHBRINEEA,

AR

o ARL—FTAVIVATALTHYHR—IFINTVWBY—ILEFRALT, Ny afbIhi/R
U_F%{/ﬁﬁibi-a—o

FIR

L. core 1—H—ZENY Y albINENRRAT—RESUOITVVERETI 7AIVAEERLET,

apiVersion: machineconfiguration.openshift.io/v1
kind: MachineConfig
metadata:
labels:
machineconfiguration.openshift.io/role: worker
name: set-core-user-password
spec:
config:
ignition:
version: 3.2.0
passwd:
users:

- name: core 0

passwordHash: <password> g
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@ cnidcoreTHIBENHYET.

9 core 7HY Y NTEATZNAY Y a{bI N7 — K,

2. RDAXV RERITLT, IV VBREZFRLES,
I $ oc create -f <file-name>.yaml

J—RiEEEHET. LIESLK TR EEAATRICRYET, ROBICTT LIS, oc get mep
EHERALT, SV VRET—IHIEHRINDIOAEEETETET,

NAME CONFIG UPDATED UPDATING DEGRADED
MACHINECOUNT READYMACHINECOUNT UPDATEDMACHINECOUNT
DEGRADEDMACHINECOUNT AGE

master rendered-master-d686a3ffc8fdec47280afec446fce8dd True False False 3

3 3 0 64m
worker rendered-worker-4605605a5b1f9de1d061e9d350f251e5 False True False
3 0 0 0 64m

1. /— KA UPDATED=True RREEICR >/ 5, ROAVV RAEEITLT/—RDODT NNy Tty
vaveERKLET,

I $ oc debug node/<node_name>

2. ROAT YV REEFTLT, TNV I )LADIL— T4 LI M)—&LT/host 238 E L F
EP

I sh-4.44# chroot /host

3. /etc/shadow 7 7 1 L DODRB AR LT T,

DBl
core:$6$2sE/010goDuRSxxv$o18K52wor.wiwZp:19418:0:99999:7:::

Ny albIN/NNAT—RIE, core2—H—ICEYYTHNET,

6.3.MCOBEDHRY LYY —ADETE

MCO (& MachineConfig 7 7 =V N BB T 2LUNICE, 2DDHRY LYY —RZ (CR)
(KubeletConfig & & U ContainerRuntimeConfig) #EE L X3, CNOLD CREZFHAT S &,
Kubelet BL&TUCRI-O AV TF—S V94 LY —ERDEEICHEES525/—KLRILDERELESR
THIENTEET,

6.3.1. kubelet /35 X — 4 — % {RE&E § % 7= H D KubeletConfig CRD DYERK

kubelet 5% E &, IRBFR T Ignition FEE LTI ) ZIMEINTWS 0, BEERETHIENTEE
T, 72 L. FHD kubelet-config-controller £ Machine Config Controller (MCC) IZBIMI N F 7,
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ZhiZ& Y. KubeletConfig # R4 L)Y —2X (CR) Z{FHA L T kubelet /ST XA —4 —%IRETEXE
_a—o

R

kubeletConfig = 7> o D7 4 —JL KIZT7 v 7R b 1) — A Kubernetes H &5 kubelet
IKEEEIND O, kubelet (TN 5 DE%EBEEIRIE L £ 9. kubeletConfig 4 7> =
J MIESREICEY, V529 —/—RHPFATERIRYET, BWARE

l&. Kubernetes RF a1 XY h ZBRLTLEI,

LUTRDHAT VRSB LTI,

e FIF D KubeletConfig CR =& L THIEDREZRET 2. BRI EICHH CR 2 EKT
ZROYICHROZELENT 2HELNHY £T., CREERT 2DIE. ROV VEES—I
AERT DA, FLE—BHNAERELENE LAZEEDHAEDHCL T, EEETICRT I
ENTEDLIICTDIEAWMELET,

o IIVVRBRETINITEIL, TDT—ILILIABREEREA TR TEH T, KubeletConfig CR
12/ LET,

e MEIILT, VR —T&IC10 Z2HIR L. HE D KubeletConfig CR Z{E L £9, &%
® KubeletConfig CR IC DWW T, Machine Config Operator (MCO) I& kubelet TEEMI 72~
VUREEFERLET., TNEROEKED CR T, Y MO—5—EHFOEREI T W F
D kubelet ¥~ VEREEER L FT, 7c& ZIE. kubelet v VERENH Y. T DHEERED -2
DIFGEIC. JRD kubelet v~ VEREICIE -3 SNET,

R

kubelet ¥/l AV T F—S VI A LBREENARY LIV VEET—IVICERTY 215
&. machineConfigSelector D 24 AO—JLIEHRAY LRV VERET—ILDEEIE —
BT 20ENHYET,

7z Z2E. UTOARY LRV VERET—ILDERNL infra TH D7, HRY LO—IL
iEinfralCT B2URELHY XY,

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

name: infra
spec:

machineConfigSelector:

matchExpressions:
- {key: machineconfiguration.openshift.io/role, operator: In, values: [worker,infra]}

#...

YU VEREEHIRT 2581, FIREBABVWEIICENSAUDIEFTHIRT Z2RENHY £, 7
& Z2I1E, kubelet-3 ¥ VE%E%. kubelet-2 ¥ VA EAHIRT 2RIICHIRT 2HRELNHY £,

R

EEFD kubelet-9 D7 > VERELH Y. 5D KubeletConfig CR = ER Y 2I5H I
i&. kubelet ¥~ VEEEN 10 RKEDHZETEFMR YL VEREIMMERINFE A,
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KubeletConfig CR Dl

I $ oc get kubeletconfig

NAME AGE
set-max-pods 15m

KubeletConfig ¥ < V& E & =9 fI

I $ oc get mc | grep kubelet

99-worker-generated-kubelet-1 b5¢c5119de007945b6fe6fb215db3b8e2ceb12511 3.2.0
26m

LTOFIEIF. 79—H—/—RT/—RKRHEYDPod DERAMAERET 2HEERLTVWET,

AR

. BRET S/ — K91 T7DEHR MachineConfigPool CR ICBEIEM T SNSRIV ERFLE
T, LTFOVWTINADFIEEETLET,

a. 7y E j_)b%ﬂ%a__\bi-a—o
I $ oc describe machineconfigpool <name>
UFICHZERLET,

I $ oc describe machineconfigpool worker

H A B

apiVersion: machineconfiguration.openshift.io/v1
kind: MachineConfigPool
metadata:
creationTimestamp: 2019-02-08T14:52:39Z
generation: 1
labels:
custom-kubelet: set-max-pods ﬂ

Q SARIVDEMINZ &, labels D FICKRRINET,

b. INILAFELABWGEIF., F—/EORTZEMLET,

I $ oc label machineconfigpool worker custom-kubelet=set-max-pods

L. Zhik, BIRAEATY VEREA TV M EeRRLET,
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I $ oc get machineconfig

F 74 N T, 2 D0 kubelet EAEDELE Tdh % 01-master-kubelet & & U 01-worker-kubelet

BEIRTEET,
J—RH7Y DK Pod DIRIEDEAMEEL XY,
I $ oc describe node <node_name>

UFIChZERLET,

I $ oc describe node ci-In-5grgprb-f76d1-ncnqqg-worker-a-mdv94

Allocatable X ¥ > %' value: pods: <value> 2% L £,

ol
Allocatable:
attachable-volumes-aws-ebs: 25
cpu: 3500m
hugepages-1Gi: 0
hugepages-2Mi: 0
memory: 15341844Ki
pods: 250

. T—=HA—/—RT/—FHLYDEKRD Pod ZRET B ICIE, kubelet REZESL NS L)

V=27 7AIEERLET,

BF

WT—I &S =5y NMITD2RENHY T,

apiVersion: machineconfiguration.openshift.io/v1
kind: KubeletConfig
metadata:
name: set-max-pods
spec:
machineConfigPoolSelector:
matchLabels:
custom-kubelet: set-max-pods ﬂ
kubeletConfig:
maxPods: 500 9

ﬂ Machine Config Pool ™5 X)L ABDL F T,

9 kubelet SR E&ZBMLFE T, ZDHITIX. maxPods #EH LT/ — KH7=Y DEK Pod
BRELEY,

BEDIY Y VERETS—IEY—4 v b&ET B kubelet FRE L. KET B T—ILIC
ERELET, LEZE, 7—H—/—RESOCT—ILED kubelet 5% E % {ERX
T8 AVISANSIFvy—/—REECT—ILEEDIRTOY TEY
T—IICERENPBERINES, ChzRETZICIE. 7—h—/—RDH%ES
OBRRAEFALTHLVI Y VERET—ILEER L. kubelet RETI DHL
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pa 3

kubelet &N API H—N—E BIET2REIE. 1WHLLYDIITY)—(QPS) BLV
N—ZMEICLYERYZET, 774/ MED 50 (kubeAPIQPS DI5E) LV
100 (kubeAPIBurst Di5&) 1&. &/ — RTHIRI N7z Pod ARITINTWS
BEIETDRETT, /—REIKCCPUBLUAE) =YY —IDB+DILH B
WEICIE. kubelet QPS BLUN—ZA ML — M EZEHTHIEMNHEINZE T,

apiVersion: machineconfiguration.openshift.io/v1
kind: KubeletConfig
metadata:
name: set-max-pods
spec:
machineConfigPoolSelector:
matchLabels:
custom-kubelet: set-max-pods
kubeletConfig:
maxPods: <pod_count>
kubeAPIBurst: <burst_rate>
kubeAPIQPS: <QPS>

a. INVEFRALTTI—H—DIYVERET—IVEEHRLET,

I $ oc label machineconfigpool worker custom-kubelet=set-max-pods
b. KubeletConfig# 7> =7 N &ERL X7,

I $ oc create -f change-maxPods-cr.yaml

c. KubeletConfig 7 7o =¥ PMERINTWB I & %2R LE T,

I $ oc get kubeletconfig

Hh
NAME AGE
set-max-pods 15m

PSR —HNDT—hH—/—ROFUL>TIE, 7—H—/ =R 12T OBREREINDD
HEELET, 3D0T7—H—/—KREF DIV SRI—DFEIE. 109 H5 15 9RREHID
DHEEMELHY T,
4. TELR /) —RICERAINTWSEZEA2ERALET,
a. maxPods [EAZLTEIN/-T—H—/—RKTHRLZTT,

I $ oc describe node <node_name>

b. Allocatable 2% VA BDIFZx 9,

Allocatable:
attachable-volumes-gce-pd: 127
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cpu: 3500m
ephemeral-storage: 123201474766
hugepages-1Gi: 0
hugepages-2Mi: 0

memory: 14225400Ki

pods: 500 ﬂ

ZDOBITIE, pods /8T X —4 —|& KubeletConfig # 7 = 7 MIRE LEERE
T5E9TY,

5. KubeletConfig # 7Y =V hOZEEERRLE T,
I $ oc get kubeletconfigs set-max-pods -o yaml
Zhid, LTFOBID & S IC True & & U type:Success DAT—F¥ A &RRF™LET,

spec:
kubeletConfig:
maxPods: 500
machineConfigPoolSelector:
matchLabels:
custom-kubelet: set-max-pods
status:
conditions:
- lastTransitionTime: "2021-06-30T17:04:07Z"
message: Success
status: "True"
type: Success

6.3.2.CRI-O /X T X — 4% — % iR&E T % /=8 D ContainerRuntimeConfig CR DEAK

HEDY Y VERET—IL (MCP) ICBEEM I+ 517z / — KD OpenShift Container Platform CRI-O 5~
A LICEEMITONDERED—HAEERET S ENTEEY, ContainerRuntimeConfig 1 X4 L)
Y—R(CR)AFAL T, REMEEREL. MCPIL—HTBSNILEEBMLET, RIS, MCO ILBEE
fFiF 5Nz / — KT crio.conf & & U storage.conf SEE7 7 M L2 BHIN/EZFERLTHBEILRL
7,

Pz
ContainerRuntimeConfig CR 2 L TERIN/ZEBZTICR T ICIE. CR ZHIRT

DRENHYEFT, YIVEBET DL INILEHIRLTE, ERERTICRIhEE
A’O

ContainerRuntimeConfig CR # A L TUTOREEZEFE TSI ENTEET,
e PID #lBR: ContainerRuntimeConfig T® PID HlIR D% E ILFEHEEICAZFETY . PID FHIRA

HELRIGEIE. KV IC KubeletConfig CR @ podPidsLimit 7 1 —JL RAFRA$T 2 Z & &H#
¥LFJ, podPidsLimit 7 1 —JL DT 7 # )L MEIE 4096 TT,
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R

CRI-O 75 71& Y7+ —® cgroup ICEA I N, Kubelet 735 7'1& Pod M
cgroup ICEREINZE T, ZNICHUTPIDHIRZFAEL TLLEI W,

® Loglevel logLevel /X5 X —#4 —{% CRI-O log_level /X5 A —4—%F{RELEXY, chidos
Ay E—YDFMLNRILTYE, T 7 4L M info (log_level = info) T3, DA 7> 3 vIC
I&. fatal. panic. error. warn. debug. &L U trace 'FENF T,

® Overlay size: overlaySize /X A —4% —|&, AV TFT—A A=Y DixKY M4 XTH3 CRI-O
Overlay A ML =Y RS A /N—Dsize NS A=Y —%FZELZE T,

e ®AOZ% Y4 X:ContainerRuntimeConfig TOR KO T H A4 ADREILIEHBICLZFET
T, xAATH A XHBERIFEIE. K0 Y I KubeletConfig CR ® containerLogMaxSize
TJ74—ILREFERTZIEEHELET,

o Y5+ —35 %4 h:defaultRuntime /X5 X —% —(&, AVFF—5V 94 L% runc 7=
IEerun ICERELE T, 774/ ME runc T,

RYVERET—INITEIL, TOT—IVICMAZEREELEE .2 TR TEH T, ContainerRuntimeConfig
CREIDEYLHTEMRENHYET, ALIAVTUYETRTOT—IVIZERL TWBIBEICIE, ¢
RTOT—IVIZHE & 725 DI ContainerRuntimeConfig CR1 2723 TY,

BL#F @ ContainerRuntimeConfig CR ZiR&E L TEIFDREZMET M. TE I & ITHHR CR 2 1FK
THERDYICHHADERELBMT 2MENHY FT, BREIVVURET IV EERT IV, BF
DN—BMTITICRY &N TEZHEDHA. # L L ContainerRuntimeConfig CR DER % HESE L T W
i‘a—o

MBI U THEED ContainerRuntimeConfig CR #EF CTX X9, ZDHAE. HIRIEV S RY—T&
IC1I0EER>TWET, &=AD ContainerRuntimeConfig CR ICD W T, MCO & containerruntime
TEMINAETYVEREEZERLET, TNTRORKEO CR T, Y hO—Z—I3BFOEERFHI
W3R D containerruntime IUVEREEERLET, /=& AIE. containerruntime ¥ VEREIC -
2QERHENH DIH5E. JRD containerruntime ¥ VEREN -3 AFIFTEMINE T,

YU UREEHIRT 250, FIREZBABCVEIICENLZHEDIEFTRIRY 2REN’HYITT, &

Z1£. containerruntime-3 ¥ VEXE%. containerruntime-2 ¥ VIR E A HIRT DRIICHIRT D00
ELhHY FT,

pa 3

EEHD containerruntime-9 DY VEEMNH Y. HID ContainerRuntimeConfig CR
HERR T BI35E1CIE. containerruntime ¥ ¥ VERED 10 KiFDIBAETEHRY > V&
EFERINEE A,

£ D ContainerRuntimeConfig CR % 9 i

I $ oc get ctrcfg
Bl

NAME AGE
ctr-overlay 15m
ctr-level 5m45s
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HH D containerruntime ¥ Vi EE 9 HI

I $ oc get mc | grep container

6
01-master-container-runtime b5¢c5119de007945b6fe6fb215db3b8e2ceb12511 3.2.0
57m
01-worker-container-runtime b5c5119de007945b6fe6fb215db3b8e2ceb12511 3.2.0
57m
99-worker-generated-containerruntime b5¢c5119de007945b6fe6fb215db3b8e2ceb12511
3.2.0 26m
99-worker-generated-containerruntime-1 b5¢c5119de007945b6fe6fb215db3b8e2ceb12511
3.2.0 17m
99-worker-generated-containerruntime-2 b5¢c5119de007945b6fe6fb215db3b8e2ceb12511
3.2.0 7m26s

RDBFITIE. log_level 7 1 —J)L K% debug ICERE L. #—/N—L A1 X% 8CGBICREL T,

ContainerRuntimeConfig CR Ml

o000 9O

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

name: overlay-size

spec:

machineConfigPoolSelector:
matchLabels:
pools.operator.machineconfiguration.openshift.io/worker: " ﬂ
containerRuntimeConfig:
logLevel: debug
overlaySize: 8G
defaultRuntime: "crun”

ROVERET—IWDINRIVEEELET., AVTFT—I V8941 LREDHEE., O—ILIFEEMITS
NV VRET—ILDERE—BTIBENHYFT,

FToarv Ol Ayve—YDFEMLNIVEEELET,
AFav AVFF—AX—YDRAYA I EBELET,

FFoay HRAVTFF—ICTIOA4 T3V FF—S VYA LERELET., T7 4 MBI
runc C9,

FIE
ContainerRuntimeConfig CR 2 L T CRI-OREAZLET S IIE. UTFEERITLET,

1. ContainerRuntimeConfig CR ® YAML 7 7 1 JL&{ER L £ 9
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apiVersion: machineconfiguration.openshift.io/v1
kind: ContainerRuntimeConfig
metadata:
name: overlay-size
spec:
machineConfigPoolSelector:
matchLabels:
pools.operator.machineconfiguration.openshift.io/worker: " ﬂ
containerRuntimeConfig: 9
logLevel: debug
overlaySize: 8G

‘D EETOINEDOHDIIVVEBES—ILOSNILERELET,

@ UBCBLTASA—I—ERELET.
2. ContainerRuntimeConfig CR Z{Em L £ 7
I $ oc create -f <file_name>.yaml

3. CRAERSINI=Z & xR LET,

I $ oc get ContainerRuntimeConfig

Al
NAME AGE
overlay-size 3m19s

4. F D containerruntime ¥ VERENMERINTWE I E 2B LE T,

I $ oc get machineconfigs | grep containerrun

H A B

I 99-worker-generated-containerruntime 2c9371fbb673b97a6fe8b1c52691999ed3a1bfc2
3.2.0 31s

5. IRTHEMBREBICHZLDE L TRARINDEITY Y VRET IV EE=S—LZFT,

I $ oc get mcp worker

H oAl
NAME CONFIG UPDATED UPDATING DEGRADED MACHINECOUNT
READYMACHINECOUNT UPDATEDMACHINECOUNT DEGRADEDMACHINECOUNT
AGE
worker rendered-worker-169 False True False 3 1 1
9h

6. RED CRI-O THAINALZ EZHELET,
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a. XYY VRET—ILD/—RIZH LT ocdebug v 3> %B X, chroot/host 317 L
9,

I $ oc debug node/<node_name>

I sh-4.44# chroot /host

b. crio.conf 7 7 1 ILDLEEAMERL F 7,

I sh-4.4# crio config | grep 'log_level'

H A B

I log_level = "debug"

c. 'storage.cconf 771 IILDEBAERL T,

I sh-4.4# head -n 7 /etc/containers/storage.conf

H A B

[storage]
driver = "overlay"
runroot = "/var/run/containers/storage"
graphroot = "/var/lib/containers/storage”
[storage.options]
additionalimagestores =[]
size = "8G"

6.3.3.CRI-O AR L/~ Overlay DF 7 # ) DAV FF—I—rX=F 123 vD
K41 XDHRE

BEAVFF—DIL—bR=F 4> avilid, BERERZRAMNDOFAATRERT 1 A VEEITARTERR
INhFET, LTOHAMFVRIHEST, §RTOAVFF—DIL— N TFARIDERAYAXABELE
_a—o

Overlay DAY A X%, AT LRILBEDMD CRI-O A T a v ERET ZITIE. UUTD
ContainerRuntimeConfig H 2 ¥ 111) YV — X &% (CRD) #E L £,

apiVersion: machineconfiguration.openshift.io/v1
kind: ContainerRuntimeConfig
metadata:
name: overlay-size
spec:
machineConfigPoolSelector:
matchLabels:
custom-crio: overlay-size
containerRuntimeConfig:
logLevel: debug
overlaySize: 8G

il
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FIa
L REF TV MFELET,

I $ oc apply -f overlaysize.yml

2. MO CRI-OBEET—H—/—RICEBRT LK, 7—H—DIY IV VERET—ILARELE
_a—o

I $ oc edit machineconfigpool worker

3. ContainerRuntimeConfig CRD (Z3%7E L 7= matchLabels £ (CE DL\ T custom-crio 5 N/ %
BmLExEd,

apiVersion: machineconfiguration.openshift.io/v1
kind: MachineConfigPool
metadata:
creationTimestamp: "2020-07-09T15:46:34Z2"
generation: 3
labels:
custom-crio: overlay-size
machineconfiguration.openshift.io/mco-built-in: ™

4, ERERELT, IV VBEERTLET,
I $ oc get machineconfigs

¥ D 99-worker-generated-containerruntime # & U rendered-worker-xyz 4+ 7> = 7 kA&
FERINE T,

H A B

99-worker-generated-containerruntime 4173030d89fbf4a7a0976d1665491a4d9a6e54f1
3.2.0 7m42s

rendered-worker-xyz 4173030d89fbf4a7a0976d1665491a4d9a6e54f1 3.2.0
7m36s

5. INbDFTII MOEREIC, EENBAINZLDIICIIVRES—ILEERLET,
I $ oc get mcp worker

T—h—/—RIZIF, IV BERBE L ZOMOEFEMH & H(C UPDATING A* True & L T
RRINET,

H A B

NAME CONFIG UPDATED UPDATING DEGRADED MACHINECOUNT
READYMACHINECOUNT UPDATEDMACHINECOUNT DEGRADEDMACHINECOUNT
AGE

worker rendered-worker-xyz False True False 3 2 2 0
20h
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£T9%&. 7—H—/—KNi& UPDATING % False ICZ L. UPDATEDMACHINECOUNT #£
(& MACHINECOUNT (C—3 L 7,

H A B

NAME CONFIG UPDATED UPDATING DEGRADED MACHINECOUNT
READYMACHINECOUNT UPDATEDMACHINECOUNT DEGRADEDMACHINECOUNT
AGE

worker rendered-worker-xyz True False False 3 3 3 0
20h

D—h—<PVv%eER3E, FiIIRDSCBDHRAYT A ADEREN TR TDT—H—IERAINT
WBZEEHBIRTEET,

H A B

head -n 7 /etc/containers/storage.conf
[storage]
driver = "overlay"
runroot = "/var/run/containers/storage"
graphroot = "/var/lib/containers/storage”
[storage.options]
additionalimagestores =[]
size = "8G"

AVTF—RWTIE =N =FT 423N B8CBTHDIIEZHRTIET,

el
~$ df -h
Filesystem Size  Used Available Use% Mounted on
overlay 8.0G 8.0K 8.0G 0%/
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OpenShift Container Platform @4 ~ X b —JL1RIC, VSR —% ISR L. BHICEHDETAHAR
YIAXTEXET,

7L RAARER Y SAYI—DHARITA X

OpenShift Container Platform 7 S 24 —DF 704 #%id. KREDIV S AI—RBRESLIVHRAITA X
MRTLTWBZEICRYFET, BEKDREY YV —AHDFIHAATETT,

pa

PSR —%IBMZICA VA M=ILTBHEIE. TXRTOERS LCKENFIETEET
HBRTIEHY FHA,

AX=ILIRARNY— XY RNT—IBE. A X—JEIROBMES L TATVT14 74— 0L
F—REDIV IR —DERRBEEEZRET DLDICRE) YV —RZEBLEY,

INSDYY—R%EFHALTHET 2REDREDRICDOWVTIL, ocexplain IY Y REFRALF
9 (5l: oc explain builds --api-version=config.openshift.io/v1),

711N 9 SRI—FKBEIY—2R

TRTDISRY—F/EY Y —RE T O—=/N)LICRAD—THEEREI N (hamespace IFFREI i
L), cluster & WD ZFEIBMTIF SN EFT,

VY—2%4 B4

apiserver.config GFIAESLUVFREARE R EDAPI Y —N—RELZRHEL T,
.openshift.io

authentication.c V7SR 9—D7ATVT4T74—7ONA Y —BLURAXREEREBLET,
onfig.openshift.i
o

build.config.ope V5R9—LDFTRTOEIRD, F74ILMELVRFIINLEE 2FELET,
nshift.io

console.config. O77 7 hNefE#EECWeb AV Y =LA V9 —T 214 ROBEABRELE T,
openshift.io

featuregate.conf FeatureGates #BMICL T, 72/ QY —FLEa1— A FEATESLIICLE
ig.openshift.io ERS

image.config.op HEDAA—ILIZR)—HPBINZHEEHREL X (allowed. disallowed.
enshift.io insecure. CA details)s

ingress.config.o0 I — R DFT ALK RXAVREDIL—TFT 1 V7 ICEET BEEDFH,
penshift.io
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FTIBAVAMN—NWNEDISRAY—HRY

VY—2%4 B4

oauth.config.op W OAuth H —/\— 7 AO—ILBET 2 T7AT VT4 T4 —TANA I —BLCMBDE
enshift.io FesRELET,

project.config.o OV FYTL—MEED, 7OV bPOERGE ZRELE T,
penshift.io

proxy.config.op HAERY NV —U TV EREQBBEETZIAVR—IV NTHEAINZ TOFY—%E
enshift.io ZLET, B ITRTCOAVAR—IV M ZDEEFEATZRTIEHY FHA,

scheduler.confi TATF7ANRTIAININD ) —RELII—RBRED AT 1—5— DEMEEREL

g.openshift.io ¥Y9,

7.1.2. Operator &€ VYV — X

INHDEREY Y —RIL, cluster EWDZRIDYSRAY—RA—TDA VA VRATE, Thid. &
ED Operator ICL > TABINZHFEAVR—RY NOBIMEZHIEIL £7,

VV—2%4 B4

consoles.operat TSV RDARITA XREDI VY —ILDHAERDFIE
or.openshift.io

config.imagereg 7V v II—F4vJ, TOFI—KE. VV—REBRE. LTV ABBLITCZ L
istry.operator.o L=y 94 FTRED OpensShift 4 X—Y LI RN —BEEZRELET,
penshift.io

config.samples.  Samples Operator 28 EL T. 7RI —ICA VAR —ILEINDZA A=Y R N)— LA
operator.opens EFVTL—hOY YT EFIELET,
hift.io

71.3.BMMDEE) YV —R

INLDREYY—RE, FEAVER—IXVNDODBE—(VRIVAERLET, BEICEL>TIE, Y
Y—ADERDA VAV REER LT, BHRDA VRV RAEBRTEET, BDIFEICIL,
Operator I ED namespace DIFED ) YV —RA VRV AEZDHEFHTEEY, BMDYY—2R
A VRY YV ADERBERCERT D94 IVTICDOVWTOFMIE. JVR—RXVMNEBDORF2 AV M
ESRLTLKEIY,

1R Namespace

e
alertmana  main openshift-  Alertmanager 7 7AA XY MRS A—49—%HELE T,
ger.monit monitorin
oring.core g
os.com
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https://access.redhat.com/documentation/ja-jp/openshift_container_platform/4.13/html-single/nodes/#nodes-scheduler-profiles
https://access.redhat.com/documentation/ja-jp/openshift_container_platform/4.13/html-single/registry/#registry-operator-configuration-resource-overview_configuring-registry-operator
https://access.redhat.com/documentation/ja-jp/openshift_container_platform/4.13/html-single/images/#configuring-samples-operator
https://access.redhat.com/documentation/ja-jp/openshift_container_platform/4.13/html-single/monitoring/#managing-alerts
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1RS> Namespace

&
ingressco  default openshift- KxX4 >, L7YA%K FAEE. L0y O—F—0DF
ntroller.op ingress- B/ E D Ingress Operator BMEAEERE L £ 9,
erator.ope operator
nshift.io

71.4.158H) vV —2R

INLDYY—RAFALT., VJ5RAY—IIDVWTOBERENEBLET, BFEICL>TIE. ThHDY
Y —ADEHERENVDEILRDIGELHYET,

VY—2%4 A1VRA9 R4 3HA

clusterversio  version OpenShift Container Platform 4.13 Tl&. E#&@o > X4 —0D

n.config.ope ClusterVersion )V — R HRAIT A XF B EETEEHA, £

nshift.io DODRHOYELT, VIR —%EHT S HDOTOEREETLE
ER

dns.config.o  cluster VSR —DDNSHELAZEET DI EIETEEH A, DNS Operator

penshift.io AT—HA%RRKTEXT,

infrastructur  cluster VSR —EETDI S0 RTONA Y —EDOXFEEFTREICT DERED

e.config.ope =3

nshift.io

network.conf  cluster AVAM=IBIZVSAI—DRY NT—VAEBTHIEETEE

ig.openshift.i HAe RYNT—DZARITAXTBICE, A VA M—ILEFICRY

o ND—V%NRIRARXTZTOERE BTLET,

72. 70—V ISRY—DTI—o Ly NOBEH

REOTINY—O Ly NEBEHZEZD, FILWITILY—I Ly NEBINTARIET, 95R9—DYT
O—N)LFIY—o Ly haBHRTEET,

A—H =D VAN =ILRIERLELYRAMN) =S @D LY AN —%FRALTA A=V %RET
56k, COFIEFVHETT,

AR

e cluster-admin A—J/LEFDODI—H—E LTISRY—IITIVEATE S,

FIR

L A7 av:BEOTILVY—2ILy MCHLWTILY—2 Ly hEBINT 3ICIE. LTOFIES
EITLEY,

a. MFOOAYY READLTIIY—V Ly hEFooO—-RLET,
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$ oc get secret/pull-secret -n openshift-config --template='{{index .data
".dockerconfigjson" | base64decode}}’ ><pull_secret_location>

‘) T —HLy R 7ANUADRRAEEELET,

b. MTFDATY REETFTLT, ILWIILY—2 Ly bEBIMLET,

$ oc registry login --registry="<registry>" \
--auth-basic="<username>:<password>" \
--to=<pull_secret_location>

@ FLuLURPU—EEELEYS. ALLYZ M —RICEROY RS~ —2ED
%52 ENTEZET (P -registry="<registry/my-namespace/my-repository>"),

@ FLLLYZM)—OREEREEELET,

g TLY—HLy NI 7ANNADRRAEEELET,

Tk, TIWY— O Ly NI 74 IVEFEITEHTA2EEHETEET,

2. UTFDAR Y RERITLT, 9FR9—D7O—NILTIo—oILy NEaBHLET,

$ oc set data secret/pull-secret -n openshift-config --from-file=.dockerconfigjson=
<pull_secret_location>

‘D RTINS =Ly N7 7 A IIADRAEREELET,

COEFFITARTO/—RIZO—ILTIRINET, ThiZE, 7FR5—DH 4 XKL T
ZOEFED’ DI BIEENHY T T,
¢ = 5]
OpenShift Container Platform 4.7.4 OBm T, JA—/NILTIL—o Ly kA
DEBILEL>T/—RRLAVERRBEINMN) A—Ihad QY FLi,
7.3.7—h—/— RK®DEM
OpenShift Container Platform 7 S 24 —% 7704 Licb, 7—HhH—/—REZBIMLTYZR5—1)
V—RaRAT— V2V ITEET, A VAN—IAEREIVFZRY—DRRICIGELCT, 7—h—/—R%iE&
MEBIEFIERAEDNHYES,
7.3.1. installer-provisioned infrastructure ~O 7 — A —/ — KDiENN

installer-provisioned infrastructure ¥ 5 249 —MiZz&. MachineSet 7 72 =/ M= FE#F/ZIEEFHT
=Y LT, MATEBRRTAIIEZ NORFIC—BIELEIENTEET,

RT7AGIVHFEANEBIMNTSICIE,. TRTORY NT—VRHRFZHUEAZE L. BEEY 5 baremetalhost
TV RERELTOD, V95RY—IIT7—HhH—/—RA7OES 3=V I 30EFHY FT,
FHT, FLEWeb VY —ILAEFRHLT, RPAYILKFANZENTEET,

e WebAVVY—IAEFERLLET7—H—/—KDEM
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e WebAVY—ILTYAMLAZERALEET7—H—/— KDEM

® installer-provisioned infrastructure 2 5 X9 —~DT —H— /) — ROFETDENM

7.3.2. user-provisioned infrastructure 7 5 29 —~D 7 —H— ./ — KDIENN

user-provisioned infrastructure ¥ 2 A4 —MDiF&. RHEL £7/IE RHCOSISO 1 X—Y % FEAL. 75
A —Ignition BEZ7 7MWV EFERALTINE I SRAY—ICERI A ET, 7—hH—/—RK%&EIT
XZX9, RHEL 7—Hh—/ — RDIFE. ROBITIL. Ansible Playbook ZFEB LTI S RF—IZT7—
H—/—KR%ZEMLEXYT, RHCOS 7—H—/— RDIFH. ROBFITIE, ISOM A=V ERY NT—7
T—hEERLTI7—HA—/—FE2ISR5—ICBMLET,

® user-provisioned infrastructure 7 5 X4 —~®M RHCOS 7—A—_/ — KDiEM

® user-provisioned infrastructure 2 5 24 —~® RHEL 7—HA—/ — RDENN

7.3.3. Assisted Installer ICL > TEEBINE VT RY—~ADT—hH—/— KDEN

Assisted Installer IC& > TEEIN DV 5 XY —DIiFH. Red Hat OpenShift Cluster Manager A~ Y —
JU. Assisted Installer RESTAPI 2B L TT7—H—/ —RZEMT 5D, ISOMA—TEIFTRY—
Ignition FRE 7 7 A IIVAFERLTT7—Hh—/—REFETEMTEZIENTEET,

® OpenShift Cluster Manager Z R L7 7 —Hh—/ — KDEM

® Assisted Installer REST APl 2 L7 —H—/ — RDEN

o FEITCDT—H—/—RKRDSNO IV ZRY—~DEM
7.3.4.Kubernetes DY I F IS RAIY—T VI VILEL>TEEINDE IS RY—~D
J—h—/)— RKDEM

Kubernetes DY ILF IV SR —T VI VILL>TEEBIND VS RY—DIFE. BHOTILFI SR
H—ToovaAvyY—ILaEFRLTI—H—/—REBIMTEIENTEET,

® Scaling hosts to an infrastructure environment

7.4.7—Hh— ) — RODAEE

FTAAAY MNFICT—H—/ — RO A X BB H>THRELLLFAICIE, 12ULEOFHRI V21—
IV RNEERLTENOERY—)ILT7y FLTHS, TOIAVEa—h~vIv vty NEHIBRT S
BICRAT =LY oL TIneDT—h—/—RERFEELFT,

741 dvFEa—frwovEY NETYY T—ILDEESICDWT

MachineSet # 7> =¥ hd, 757 KFEklEF~v> >y 7O ¥—ICET % OpenShift Container
Platform / — K%k L £ 9,

MachineConfigPool 4 7 = ¥ bl & Y. MachineConfigController 1> R—%x> MO T7 v T L —
ROAVFTHFARTIYY VDRAT—IR%ZEHEL, RETEDLDICRYFT,

MachineConfigPool # 7 =¥ MMI &Y., 2 —H—E< > VE&E 7 —IL D OpenShift Container
Platform / —RIC7 vy 7L —R&ETFTOM XV NTBAHEERETEET,

NodeSelector # 7~ = 4 hix MachineSet # 7 9 N NOSRICBEXRZZZIENTEET,
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742 OV E1— NI VEY NOFFRS—Y VT

AVE2—bMYI VY MNDIIY VYDA VARV RAEEBIMLEY., BIBRLAEY $20ENH ZI5E,. O
VA Iy NEFEITRAT— VI TEET,

AKEDHA YV AL, TL2ICHENME I N7t installer-provisioned infrastructure M4 ~ 2 k—JLICEE L

£ 9, user-provisioned infrastructure DA R YT A XX N VAN —)LIZIEFaVE2a—b TPy
EDHY XA,

AR E A
® OpenShift Container Platform 7 2 24 —64&LPoc AX Y RSA VA VA MN=ILT BT &,
e cluster-admin /A—3XI v 3V aHFI21—HF—& LT, ocllOTM1 VT 3,
Fa
L RDATR Y REEFTLT VR —HOAVYE1— b o VEYy MERRLET,
I $ oc get machinesets -n openshift-machine-api

JdvEa— b3 vty M <clusterid>-worker-<aws-region-az> DX T—EBRRINE
ER

2. ROATV REEFTLT 77RY—RHOIVEL— MYV ERTLET,
I $ oc get machine -n openshift-machine-api
3. ROAX Y REEFTLT, BRI 23 VE2— MO VICERERELE T,

$ oc annotate machine/<machine_name> -n openshift-machine-api
machine.openshift.io/delete-machine="true"

4. ROVWTIHADIATY REERFTLT, AVEa—bIY VY NERT—Y VT LET,
I $ oc scale --replicas=2 machineset <machineset> -n openshift-machine-api

Frld, UTFZRTLET,

I $ oc edit machineset <machineset> -n openshift-machine-api

g

Freld, LTFTOYAML ZEALTCAVYEa2a— b Yoy N2RT—) VT T2 EHTEX
_a—o

apiVersion: machine.openshift.io/vibetai
kind: MachineSet
metadata:

name: <machineset>

namespace: openshift-machine-api
spec:

replicas: 2
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AVE1— MY VY MR —VT Y TERRBRAT—LVI IV TEEY, FR<Y VA
FARTREIC 7 2 T THO DR MY T,

BF

FIALRTR, ¥ovaAVMO—F—d BNTBETY I VICL > THR—
NEhB/—RERLAY (BBR) L& & LET, Pod BT Ty hOBRE
DERE-> TWBRE, KRRICE > T, FLA VEBEDRIILRWATREMELNH Y
F9, HKRESPKRBLABAE, v>rary hO—5—l@FT YV ORY AL &
ITTEEEA,

FFE DY < ~ O machine.openshift.io/exclude-node-draining IZ7 / 7—> 3
VEMITBE, J—RORLAY (BR) 28K TEET,

e RXRDATV NEE[IFTLT, BHOTY UNHIRINIZ & 2HRLET,

I $ oc get machines

7.43.dvEa—kT vty NOYIBBRKRY o~ —

Random. Newest. 3 £1' Oldest (Z3 DDHR—MNINBHIBA T a T, T74IME
Random T9, Chik, AVE21—rII VY NDRT—IIITVREICS VY LRI VHHRIRE
N, BHIRINBZEAEKRLEY, HIRRY >—F, BEDOAVE2— P VY MEZTHEL, 21—
AT—RICETWTHRETEET,

spec:
deletePolicy: <delete_policy>
replicas: <desired_replica_count>

BIBRICOWTDREDT Y v DEERIEA L, HIFRRY > —ICBRAL<, BET RO VILT/T—2 3
~ machine.openshift.io/delete-machine=true ZEINL TRETEX X7,

B

T 7 # )L M T, OpenShift Container Platform JL—% — Pod &7 —A—ICF 704 I h
EY, = —lEWeb AV Y =R ED—FRDISRI =)V —RIITIERT B &
DURBETHBH, I—F—Pod ZXTHEELAVWREY., 7—h—0aYEa1—-+T
Y RNEOQICRT—=YVITTETFEEA

pz o151
HRYLDAVELI—RIY vty ME, H—EXREHED/ — RHY—ERXTETL.
/ ¢ FNOLDH—ERNRT—H—DOAVEa— T YEY NORT—I)LY O VERICOY b
KN O—S5— &2 TERINDEDIICTIUENHD1I—RAT—ATHERATEEY, Th
0 L&Y, Y—EROHEIERINET,

7.44. 9SSRI —RA—TDF 74N/ —REL VY —DEK

DSA—HDERINTETRTD Pod BHEED /) — RICKHIBRT B27=HIC. T7AILNDISRY—
2A—TD/)—RteL 99 —%/)—REDSRIEHICPod THEEATEZIENTEET,
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PSR —RA—TD/—RKEL V9 —%FERT2HE. 7 F7RY—7TPod Z/EHT % &. OpenShift
Container Platform (&7 7 2L hD/ —RKEL V249 —% Pod IZEIML. — BT 2RIV DH B/ — KT
Pod #X47Ya—J)LLET,

R4r¥a—5— Operator HRY L)Y —Z (CR) ZRELT. V5 RF—R2A—TD/—KREL V45—
ERELEFT, SNIAE/—R, JvEa—brvv vty b FRETYVEEICEBMLEDT, TV
Ea—bfIovty MISRIVEBINTSE, /—RFELETYUDNMELELESEIC. FIR/ —KIZE
DINRIVHEBMINES, /—RFFLEFITVUREICEBMINESNIVIE, /—RFLiETY UHMELE
TEHEHMFINEEA,

X R

Pod ICF—¢EDORTHEEBIMTEXZET, L. TI74I M F—DELZEEEBNT S
ZEETEZHA,

FIE
FIFIWMNDYISRAY—RA—TOEL VY —%EBMTDICIF. UTFEEFTLET,

. 7Y 21—5—Operator CREZREL T, TI7ANDMDISZRY—RI—TD/—KI SR
Y—%EBMLET,

I $ oc edit scheduler cluster
J—KELIVY—%EHLRH Y21 —5— Operator CRDY >~ )L

apiVersion: config.openshift.io/v1
kind: Scheduler
metadata:

name: cluster

spec:
defaultNodeSelector: type=user-node,region=east ﬂ
mastersSchedulable: false

ﬂ w74 <key>:<value> R7HAREINL/ —RELIVY—%ZEBMLET,

COEBEENIA%IC. openshift-kube-apiserver 7O T2 h®D Pod DBT 701 % &F# L
F9, NICEBDOBREIDIDZHZEDNHYET, TIAINDISTRI—2HD/— Kt
L 7% —I& Pod DBEEIXTAMICAY TtA,

2. AvEa— b YUY NEFRTID, /—REBEERELTSRNILE/ —RIZEMLE
-a—o

e OVFa—rvwIvEY MEFARALT., /—ROERBICOVYEa— TP vtEY MC
FOoOTBEBEIND / —RIZSRILEEMLET,

a. LToav Y REETLTSNIL%A MachineSet 7 7 2 MIEMLET,

$ oc patch MachineSet <name> --type='json' -
p="[{"op":"add","path":"/spec/template/spec/metadata/labels", "value":{"<key>"="
<value>","<key>"="<value>"}}]' -n openshift-machine-api 0

@ TNThOFNILIC <keys /<value> R T &EML F T
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UFICHZERLET,

$ oc patch MachineSet ci-In-18nry52-f76d1-hl7m7-worker-c --type='json' -
p="[{"op":"add","path":"/spec/template/spec/metadata/labels”, "value":{"type":"user-
node","region":"east"}}]' -n openshift-machine-api

A

HBWE, UFTOYAMLABRELCOYEa— o vty MISRILEEBINT S
EHTEZET,

apiVersion: machine.openshift.io/vibetai
kind: MachineSet
metadata:
name: <machineset>
namespace: openshift-machine-api
spec:
template:
spec:
metadata:
labels:
region: "east"
type: "user-node"

b. oceditI~¥ > REFEHALT. SRJILH MachineSet 47 7> 7 MIEBMINTWSZ
CEBRELEY,
DFICHERLET,

I $ oc edit MachineSet abc612-msrtw-worker-us-east-1c -n openshift-machine-api
MachineSet 2 7> = 7 kDl

apiVersion: machine.openshift.io/vibetai
kind: MachineSet

spec:

template:
metadata:

spec:
metadata:
labels:
region: east
type: user-node

c. 0ICRT—IE YL, /J—RBEZRFZ—)IL 7y LT, FOAvEa—r3T VY b
ICEAEMIT O/ —REBFO04 LET,
PFICHZERLET,
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$ oc scale --replicas=0 MachineSet ci-In-18nry52-f76d1-hl7m7-worker-c -n openshift-
machine-api

$ oc scale --replicas=1 MachineSet ci-In-18nry52-f76d1-hl7m7-worker-c -n openshift-
machine-api

d. /—RDEFHATE, FATREAREICA LS, ocget AT Y REFERHL TSRV
AN —RICEBMNMINTWBZEAERELET,

I $ oc get nodes -l <key>=<value>
UFICHZERLEYS,

I $ oc get nodes -I type=user-node

H A B
NAME STATUS ROLES AGE VERSION
ci-In-18nry52-f76d1-hl7m7-worker-c-vmqgzp Ready worker 61s v1.26.0

o INLE/—RICEEBEMLEY,

a. /—RKDONode#4 7V x/ NafRELZET,
I $ oc label nodes <name> <key>=<value>
EZE, /= RIZINIVEMITZICE. LTEEITLET,

$ oc label nodes ci-In-18nry52-f76d1-hl7m7-worker-b-tgg49 type=user-node
region=east

e b
HBWNME LTOYAML ZBERAL T/ —FICSNLVEZEMT 2 EHTEET,

kind: Node
apiVersion: vi
metadata:
name: <node_name>
labels:
type: "user-node"
region: "east"

b. ocget AV RAMFRAL T, SRNILHA/—RNIZEMINTWEZEEZMIALET,
I $ oc get nodes - <key>=<value>,<key>=<value>
UTFICHlERLETS,

I $ oc get nodes -I type=user-node,region=east
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H A B
NAME STATUS ROLES AGE VERSION
ci-In-18nry52-f76d1-hI7m7-worker-b-tgg49 Ready worker 17m v1.26.0

7.4.5. AWS Local Zones TO1—H—7—2- 00— KDER

Amazon Web Service (AWS) Local Zone IRIEZ{ER L. V5 R9—%2F77O14$5&, Ty T—h—
J—RKR%&EFEALTLocalZone Y 7Ry hCaA—H—0—-/0O—REERTEET,

openshift-installer #* 7 S 24 —%{ERR L7k, 1 YA M= TOTZLIEETYYT—H—/—RIC
NoSchedule D71 ~ MR EZBEMICIEEL F T, Zhidk, Pod 74 ¥ MIF L TEEINLHFR
SHEIC—BLAWES, AT Va1—F—EHLWPod FE 7704 XY e/ —RIZEBIMLAWT

EEBEHRLEY, TAVRMNEZEELT, &/ — PR O—ANWY—VDHY TRy N T7—20— K%

Y 5AEELYBEBIICHETEEY,

openshift-installer (&, O—A)LY—YDH TRy NAICHZETY I T—H—/—RNIGERAIN
%. node-role.kubernetes.io/edge = ~\JL & node-role.kubernetes.io/worker S N)L =&V

Ea—F4 9390ty NOR=ZT AN I 7AILEERLET,

=55

® OpenShift CLI (0€) IC7 V72X TE %,

o O—AIY—rvDHTxy MESHRI N Virtual Private Cloud (VPC) ILV S R4 —% 770

1 LFLE,

o O—AIY—rvDHYTxy hEDITY Y T—A—RIKKREINLIVELI—TFTa Iy
M. node-role.kubernetes.io/ledge D71 > F I EEL TWBH I & 2R L F L.

FIR

L B—AY =20 TRy NCTEMEST 2Ty YD —h—/—RIZT7 A4 Ihdy Yy TI7 T
)sr—< 3> ® deployment ) YV —XYAML 7 7 A LEERLET, Ty IT—H—/—KD
TAYVMI—HTHELVWEREZIEEL TWSR I EZHER L TLEI WL,

O—ANWNY—VDY TRy hCEET BTy IV I7—h—/—KRAIREREXIN

deployment ') ¥V — X Dl

kind: Namespace
apiVersion: v1i
metadata:
name: <local_zone_application_namespace>
kind: PersistentVolumeClaim
apiVersion: v1i
metadata:
name: <pvc_name>
namespace: <local_zone_application_namespace>
spec:
accessModes:
- ReadWriteOnce
resources:
requests:
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storage: 10Gi
storageClassName: gp2-csi ﬂ
volumeMode: Filesystem
apiVersion: apps/vi
kind: Deployment @)
metadata:
name: <local_zone_application> e
namespace: <local_zone_application_namespace> ﬂ
spec:
selector:
matchLabels:
app: <local_zone_application>
replicas: 1
template:
metadata:
labels:
app: <local_zone_application>
zone-group: ${ZONE_GROUP_NAME} 6
spec:
securityContext:
seccompProfile:
type: RuntimeDefault
nodeSelector:
machine.openshift.io/zone-group: ${ZONE_GROUP_NAME}
tolerations: ﬂ
- key: "node-role.kubernetes.io/edge”
operator: "Equal”
value: "™
effect: "NoSchedule"
containers:
- image: openshift/origin-node
command:
- "/bin/socat"
args:
- TCP4-LISTEN:8080,reuseaddr,fork
- EXEC:'/bin/bash -c \"printf \W'HTTP/1.0 200 OK\r\n\r\n\\\"; sed -e \\\"/Mr/g\"\"
imagePullPolicy: Always
name: echoserver
ports:
- containerPort: 8080
volumeMounts:
- mountPath: "/mnt/storage”
name: data
volumes:
- name: data
persistentVolumeClaim:
claimName: <pvc_name>

storageClassName: O— ALY —VEREDIHZE. gp2-csi #IEETI2HEIHYZET,
kind: deployment ') V —2X &2 E&HL X7,
name: Local Zone 7 7)) r—>a v D&RIZIBE LT, & 2IE. local-zone-demo-

app-nyc-1 CT9,
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Q namespace: 1—%'—7—/- O0— F%&3XE173 % AWS Local Zone FAD namespace % EFH
L %9, fl: local-zone-app-nyc-1a

a zone-group: V—V BT 2N —TEEZLE T, & xIE. us-east-1-iah-1

6 nodeSelector: s EI N/ TR —HT DTV T—HhH—/—REY—Sy NELE
ERR

tolerations: Local Zone / — K® MachineSet ¥ =7 =t XA N CEZHE I N/ taints & —H T
EEERELET,

2. /—K®dDservice )Y —XAYAML 7 74 LR LET, 2DV Y—RIE, HROTY YT —
h—/—kpo0—AY—r2y ND—JRTEITINDEIY—ERICPod AR LET,

O—AIY—2DY TRy hCEET 2Ty 7—h—/— RAICEEI N service
1)y — 20

apiVersion: vi
kind: Service )
metadata:
name: <local_zone_application>
namespace: <local_zone_application_namespace>
spec:
ports:
- port: 80
targetPort: 8080
protocol: TCP
type: NodePort
selector:
app: <local_zone_application>

Q kind: service )V —2 &2 E&L 7.

g selector: ¥ x— K Pod ICERINZSNILYA TAIEELET,

RDRFv S
e A7 3>:AWS Load Balancer (ALB) Operator 2 L T, WRDIT v I T—h—/—RKHh

SNRTVy Ry N7—=00OAO—AINYV—rH TRy NATEITINS Y —ERIC Pod Z A
LE9. AWS Load Balancer Operator D4 Y 2 h—JL SR LTI W,

BIER R

® AWS LocalZones #fEA LYV S RY—1 VA M=
o T4V MNBELUEER (Toleration) IZDWT

o TAVINEBRREMEALALOF Y Y Pod DECEHIHE

75. 79— hH—LAFT>>—70774 ) AaFERALZLA TV —0aWRE
TDYISRAY—DEREMDA L
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https://access.redhat.com/documentation/ja-jp/openshift_container_platform/4.13/html-single/networking/#nw-installing-aws-load-balancer-operator_aws-load-balancer-operator
https://access.redhat.com/documentation/ja-jp/openshift_container_platform/4.13/html-single/installing/#installing-a-cluster-using-aws-local-zones
https://access.redhat.com/documentation/ja-jp/openshift_container_platform/4.13/html-single/nodes/#controlling-pod-placement-using-node-taints
https://access.redhat.com/documentation/ja-jp/openshift_container_platform/4.13/html-single/logging/#using-tolerations-to-control-logging-pod-placement

FTIBAVAMN—NWNEDISRAY—HRY

PSR —EEBENEBETANERITLTTSY N7+ —LERIELEAERIC, BEELPAZTWISEETHESR
EMAEERT BLOIC. VSRY—DEEAAETIVNEUNHBETZIENHYET, V5R5—F
BEENETRETIBRELIHDZDIE. 774 IICEBHEINTVWDE1IDONRS A= —FEIFTY, DT
A= —lF, ERTOECRADPRT—I R EHHAHRY. 77X —DREMEZBRTI25EIHELEE X
24DDIRFA—Y—EE5HTEZEDTT, 1DD/ITA—F—DHRELEL, Y R—MLP T B
BRAECIVZIRY—%Fa1a—=VJTEET,

Kubelet 7Ot 2 &, VSR —DRELMEEERT 2 L TOHKEATY ., Kubelet &, OpenShift
Container Platform 7 5 29 —HADITRTD/ —RDRAT—Y REEFZEL T, Kubernetes A b
O—>—<%—Y +— (kube controller) (. T 74 NTIOMTEILRAT—H REEFZHIRY £,
J—RDRAT—Y REEFHHID I ENTERWEE, REHBIRIBYT % &, kube controller & &
D/ —REDEHBDERONET, T 74 MOEBEIRDEBY TY,

L avhao—iLFL—rvED/—KRaryhO—5—»», /—RKRDELSM% Unhealthy (CEH L.
/ — R ® Ready JR#E% “Unknown™ &¥—27 LT,

2. ZOBEICIHELT, ATV 1—5—FFD /) —RADPod DRI a—Y v iaELELET,

3. J—R3S4 794 4)La> hO—>—7". NoExecute effect #3FD
node.kubernetes.io/unreachable =1 > h% / — RICEBIML., T7#/IMT/—RLEDTART
DPod ZS5DREICTIEI NTBEDICATY2a—ILLET,

COEMEIE. Ry M= EBEORBBEEEI LY TVWGEE, HICRY NT—2ITvJIl/—RBH D
BEICEBIRET DRREELHY FT, BEICL>TIE. Xy NT—VDEEHNEET. Kubernetes
AV MNO—5—REX—Vv—HDEER/ —ROOBFHEZETEIARVWELHY £, Kubelet (.
J—RAEETH>TH, /—KH5 Pod ZHIFRL 9,

COBBEALOET 3ICE. 7—hH—LA457r>—TO7 74 %HHEL T, Kubelet & Kubernetes 1
VhO=S5— YR =TTV 3 VERTTIAAT—IAOBRFH ST 2HESARTEZE
¥, TNOHDORFEBICLY, avhO—LTL—vET—H—/—KBEDXRY NTD—VEEIFETRHW
BAIC, VSRV —DEYICEMET B LD ICARY FT,

INSDT—H—LATY—7O774IICIE 3DDNRSA—49—ty AAEFhTWVWET, /85
A—4—F, BEDEBINICTTZI TR —DORLZEGEHTELDIC. BEEICAEIN/I(ETEIIER
INTVET, RARICEYFEETHZREDEZRDITZ2HEREFHY FHA,

PSR —DA VAN=IEE, FLFIVISAI—Y NT—0DLATVI—DBMICKAWNZE XX
WDOTH, 7—H—LAFyo—a7 74V EBETCEET,

751 7—h—LAFo>o—70774ILICDWVWT

D—A—LAFTvo—TA774E 4D20RBZATT) —DoRZEBICHAEINL/NAT XA —
Y—TY, INLDEZEET 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, CNOHD/IRFA—F—(T&Y, BEDEBEICRT 27 52X —DRIG%
TEHEZFEATEEY, FRERTRE/MEZRET 2LERIDHY THA,

BF

INLDNFIA—I—DFEFRERFRYR—FINTVWEEA, NTX—F—FREHNEL
{RRWE, V529 —DEEMICERZEIKRVET,

FTRTCDT—H—LATryI—=TAT 74 RONRTA—5—%FZELFT,

node-status-update-frequency
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kubelet B/ — RDRFT—# 2% API H—N—ICRXA NS 2HEEEBELE T,
node-monitor-grace-period

Kubernetes A hO—5—Yx—Iv—H, /—RKREEEEY—72 L. node.kubernetes.io/not-
ready ¥ 7= (% node.kubernetes.io/unreachable 1 >~ k% / — NITEIIT 2 AEIIC, kubelet BM5 D
BT 2REZMBEMATEELET,

default-not-ready-toleration-seconds

J—REEEEY—2 L. Kube APIServer Operator B 2D / — RH 5 Pod ZHIBRT % £ TIC
T SREZMBEMTIEELEX T,

default-unreachable-toleration-seconds

J—REREFREEEY—2 L. Kube API Server Operator B ®D / — KH 5 Pod #HIfRd % £
TILFH Y 2EEZWBEMATIEELE T,

JR®D Operator l&, 7—H—L ATV —TAT7 74 IVDEBREZERL, ZTHIHELCTHBLET,

® Machine Config Operator (MCO) (&, 7 —71— ./ — K® node-status-update-frequency /%>
A= —Z%ZEHLET,

® Kubernetes I¥ hO—5—vXx—Yv—& ¥ bO—JILFL—> /— KD node-monitor-
grace-period /X7 X —4 —%&BEHL X,

® Kubernetes APl Server Operator I&. I~ bO—JL T L —> / — KD default-not-ready-
toleration-seconds & & U' default-unreachable-toleration-seconds /X5 X —4% —%&H#H L £
9,

IFEAEDFEIET 7 4L MEREHIBEEE L £ 9 A, OpenShift Container Platform (&, *v N7 —4 T
BELIVEREVWLSITVY—DERELTVLWBRRRICH LT, 2207 —hA—LAFv>—TO77
AIWERHBLET, ROEI 3 VT 3207—H—LAFTYo—7TAOT77A4ILICDWVWTERBAL E
ERR

FI2ANNDI—h—LAFT>—TOa774)

Default 7O 7 7 1 L% FHT 2 &, & Kubelet X 10 T EICRAT—49 Z%E#H L £ 9 (node-
status-update-frequency), Kube Controller Manager (&, Kubelet DX7—4% X% 5T &I
Fx v 2 LZETY (node-monitor-grace-period),

Kubernetes 1Y hO—5—< x—Y v+ —Id, Kubelet "EE T#H 5 & ¥I¥rd % £ TIZ. Kubelet H
LDAT—YRABEHAZAOMFHLE T, AT —9 A’RBFEINDQWVWIESE. Kubernetes I bO—
Z—vx—Y v —I&. /— KIZ node.kubernetes.io/not-ready = 7= (&
node.kubernetes.io/unreachable 71 >~ kDY —7 %&{FiF. D/ — KD Pod ZHIBRL £ 7,

Z®D./— KD Pod IC NoExecute 71 ~ k' 235 E. E®D Pod I tolerationSeconds (CfiE > TE
TEINET, Pod IZT M4 Y MDRWEE, D Pod 1E 300 MLAICHIFREI 1 X3 (Kube API
Server @ default-not-ready-toleration-seconds & & U' default-unreachable-toleration-seconds

érb-'-)o

ax A&

7oz 740 AVR—FRY
3
T7AIE kubelet node-status-update- 10s
frequency

Kubelet 3~k  node-monitor-grace-period 40s
O—>—v<
x—Tv—
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Jazrz40 aAviR—xY
S
Kubernetes default-not-ready- 300s
API Server toleration-seconds
Operator
Kubernetes default-unreachable- 300s
API Server toleration-seconds
Operator

hiEDT7T—h—LA4Fvo—Ta774 0

Ty NT—=U LA TV BEDHZE. MediumUpdateAverageReaction 7O 7 7 1 L& {FERH L
7,

MediumUpdateAverageReaction 7’07 7 1 JLid. kubelet DEF DFEE % 20 FITH S L.
Kubernetes ¥ hO—5—X RX—Y v —HINZNSDEHAFHT 2B 2 9ICEBLET, TOD
/ — RE® Pod ® Pod HEFREAME L 60 #MICKEMINF I, Pod IC tolerationSeconds /35 X —
H—hHdH5E. TEVVAaVIETDONRIA—Y—THREINBEFELET,

Kubernetes A hA—5—T x—Yv—ld, /—RIPEBETHDEHMTHDETIC2OBFHL Z
T, D IHBTIES Y3y O A EBRINE T,

Jazrz40 aAviR—xY
S
MediumUpdateAverageReaction  kubelet node-status-update- 20s
frequency

Kubelet 3~ b  node-monitor-grace-period 2m

O—>—<

x—Tv—

Kubernetes default-not-ready- 60s
API Server toleration-seconds

Operator

Kubernetes default-unreachable- 60s
API Server toleration-seconds

Operator

JT—h—DELATY>—Ta7741
Ty M7= RBEHNFEEICEWISGEIL. LowUpdateSlowReaction 7O 7 7 A L EFHALE T,
LowUpdateSlowReaction 7’07 7 1 JLIE. kubelet DEBEHHEE % 1 91TE S L. Kubernetes O~
FO—F—IR—Vv—DENODEHEFHT 2FEEZSDICEELET., TD/ — RKLED Pod
@ Pod HERREARIE 60 MICEHBINE T, Pod IC tolerationSeconds /X5 A —4 —h'H 2 HE, T
B2 aviEEDNRIA—9—THREINPEAGELE T,
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Kubernetes AV hA—5—I R —Yv—Id, /—RHOERETHDEHEITBETICS DBEIFELE
T, BD1HBETIE Y ay 7Ot ArEBINET,

JOazr74

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

752.7—H—LATY—AO77MIILOFEREER
FYRT—VDEBEICHUT Z7HDICT—H—BETOT7 714 IILEZEET 5I1E. node.config 4 7
VI hERELTTO77MIVOAFEEMLE T, EEMBMEALIEBPDLIZEZIT, WOTETS
A7 7AIVEZEETEEXY,
DT—H—LAFTVvo—7Ta774)Lid, —EBIC12FOBITTI2LErHY T, /& 21X, Default
707 71 JLH 5 LowUpdateSlowReaction 7—H—L A 70— O7 74 VICEERBITTZ &
X TCEXFtHA, F¥ Defaut 7—H—LAF>0>—TO7714LD5
MediumUpdateAverageReaction 7’07 7 1 JLIC#4T L. JRIC LowUpdateSlowReaction 707 7 1
WICRITT2RENHY 9, Ak, Default 7O7 7 M IVICRZHBEE. F90—-7O07 74 )LH
5IF4TLATOT7AIVIIHITL, RIC Default ICBITS 2 EAHY £,

ya 13!

OpenShift Container Platform 7 2 249 —D A Y A M—LBEILT7—H—L A4 TV —70O

T7ANERETDHIELETEET,

FIE
FIFIWNNDT—H—LATUI—TOT7 74D 0BETZICIF. ULTEEFTLET,
. FRREOT—H—DLATro—7a774IVICBELET,
a. node.config# 7oV hARELZE T,

I $ oc edit nodes.config/cluster

b. spec.workerLatencyProfile: MediumUpdateAverageReaction ZEML £ 9,

node.config A 7> = - ~Dfl
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apiVersion: config.openshift.io/v1
kind: Node
metadata:
annotations:
include.release.openshift.io/iom-cloud-managed: "true"
include.release.openshift.io/self-managed-high-availability: "true"
include.release.openshift.io/single-node-developer: "true"
release.openshift.io/create-only: "true"
creationTimestamp: "2022-07-08T16:02:51Z2"
generation: 1
name: cluster
ownerReferences:
- apiVersion: config.openshift.io/v1
kind: ClusterVersion
name: version
uid: 36282574-bf9f-409e-a6cd-3032939293eb
resourceVersion: "1865"
uid: 0c0f7a4c-4307-4187-b591-6155695ac85b
spec:
workerLatencyProfile: MediumUpdateAverageReaction ﬂ

# ..
‘D hBEDT—H—LAFYo—RYS—5iEELET,

ZTENAEAINDE, 87—Hh—/—KRTORTYa—") U JIEEDIRY £,
2. BEILSELT, 7—h—DLAF VY= EVWTOT7 71 ILICKEILET,
a. node.config# 7oV hARELZE T,

I $ oc edit nodes.config/cluster

b. spec.workerLatencyProfile D{&% LowUpdateSlowReaction ICZE L £ 7,

node.config A 7> =7 ~Dfl

apiVersion: config.openshift.io/v1
kind: Node
metadata:
annotations:
include.release.openshift.io/iom-cloud-managed: "true"
include.release.openshift.io/self-managed-high-availability: "true"
include.release.openshift.io/single-node-developer: "true"
release.openshift.io/create-only: "true"
creationTimestamp: "2022-07-08T16:02:51Z2"
generation: 1
name: cluster
ownerReferences:
- apiVersion: config.openshift.io/v1
kind: ClusterVersion
name: version
uid: 36282574-bf9f-409e-a6cd-3032939293eb
resourceVersion: "1865"

m
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uid: 0c0f7a4c-4307-4187-b591-6155695ac85b
spec:
workerLatencyProfile: LowUpdateSlowReaction ﬂ

#...

‘D BI—H—LAFVvo—RYY—DFEREEELET,
EENMERAINSGE, B7—H—/—RTORTYV 21— V3B NNRYET,

REE

o £ /— KN Ready REEICRZ &, LLTFDIY Y K%M L T Kubernetes Controller Manager
L. INMBERAINTVWS I E2MRBTEET,

I $ oc get KubeControllerManager -o yaml | grep -i workerlatency -A 5 -B 5

H 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 TO77AINEEIN, 79571 T THBTEAEBELET,

STATLTATFAMDET IV, FRETIFILIDSITATLICEET 515
&. node.config+ 7> ¥ b &#RE L. spec.workerLatencyProfile /X5 X —4% — % @t/ {EICERTE
LEY,

76.dvhO—ITL—rvvIUDEE

JvbhO—ILTL—rveovty bid, StEYY VY METETY VICRHT 21 0 EAKOEIE
QY O—LTL—URIVICRELEY, 77R9—LtpaybO—ILT L=y MO
AAMEMBRAT—YRIE. 757 KT7OnNA Y —&, 41X b—=JL L7 OpenShift Container
Platform O/N\—Y 3 VI >TERY F Y, FMICOVWTIE, avhO—IL7L—rvo vty bDO#
ZEAHEBSRBRLTLEIN,
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https://access.redhat.com/documentation/ja-jp/openshift_container_platform/4.13/html-single/machine_management/#cpmso-about
https://access.redhat.com/documentation/ja-jp/openshift_container_platform/4.13/html-single/machine_management/#cpmso-getting-started
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7.7. ZEREBREBERDA VYV ISANSVFrv—< vty NOEK

AvEa— b YEY MNEFERLT, T74IRNDIV—F—, HEEIVTFF—AX—=JL IR K
)—, BLVISRAIY—AXARMN)IVRAELVCEZAN VI DAVR—FR VY NREDAVITIZANSY
Fr—AVER—FXVMDHAERANTBZIVVEERTEZET, INLDAVISARNSIVFv—<
Vid, BEORTICBELRY TRV T avoaechyy hEhEHA,

EHREB T TOAAYINTIE, AV ISARNSIVFy—AVER—XV NEREFTZLHIC3IDOULEDOY
Ba—bxorty NaT77049F 2 EDHREINE T, OpenShift Logging & Red Hat OpenShift
Service Mesh MW A ' Elasticsearch #7704 LEF 9., hilid, 3D2DAVRAIVRAERRD /) —
RICAVAM=ITE2RERHYET, IhoDE/— R, STEMOLOICERZTRISEY

TA—Y—=VIIT7OMTEET, TOLIBFRETIE, ETRAFEYFT4—Y—=VIZ1DF D, 3
DOERZAVELI—IIIVEY MRETY, BEROTRAZEY T —V—VERFLAW O—
NV Azure ) =23 VT, PTRASE) T4 —ty MERL TETRAEABRETEET,

AVISANSVFv—/—RELVA VISRV Fv—/—RTERITEXZIAVR—V L DIE
#RiL. Creatinginfrastructure machine sets # &8 L T XL,

AVISANSVFv—)—RAEERTDIIE T VY NaFERTEZ D J—RICSNLEZY LT
D, XVUERET I EFERLET,

CDFIBTHERTZIEDTEBTY VY NOBIICDODWTIE, BER2Z 05T RODTY Yty MDOER
ESRBLTLEIL,

BED/ —RELII—TRTDAVISAMNSIVFvy—aAVR—R Y NMIERT S &, OpenShift
Container Platform & ZD SRV AEF D/ —RKRTEN6DT7—70—RKRER722—)L LET,

771 3AVEa—krTorEY FOERK
AVAN=NTOTSLICE>TERINZOVYEa— ey My MIIMA T, HEADOTYYEY b

ZEM LT, BRULAEBEDT7—/I0— ROV E2a—FT4 V7)Y —RZHNICEETEZ
-3—0

IE= Jia
® OpenShift Container Platform 7 S 24 —%F7O4 3% 2 &,
e OpenShift CLI (oc) A4 ¥ 2 h—ILIhT W3,

e cluster-admin /X\—3I v >3 VvAaFO>I1—H—-&L T, ocicAVAM VT 3,

¥
L AVEa—k oYY MDARILYY—R(CRIY YTV EECHFLWYAML 7 74 )L %
ER L. <file_names.yaml &\ D &Ri%E{FITE T,
<clusterlD> 8 LU <role> XA =9 —DEEBRELTWE & EBRALET,

2. ATV aVBEDTA—IRICERETBEIOILRWVGEIX. V5RY—DSBEFEDIY
Fa—hvooty NEERTEZET,

a. V75ARAY—ARADAVE1— I VEY MY RAMRTTBICIE. ROOITY RZRTL
i’a—o

I $ oc get machinesets -n openshift-machine-api
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https://access.redhat.com/documentation/ja-jp/openshift_container_platform/4.13/html-single/machine_management/#creating-infrastructure-machinesets
https://access.redhat.com/documentation/ja-jp/openshift_container_platform/4.13/html-single/machine_management/#creating-infrastructure-machinesets-clouds
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HhH
NAME DESIRED CURRENT READY AVAILABLE AGE
agl030519-vplxk-worker-us-east-1a 1 1 1 1 55m
agl030519-vplxk-worker-us-east-1b 1 1 1 1 55m
agl030519-vplxk-worker-us-east-1¢c 1 1 1 1 55m
agl030519-vplxk-worker-us-east-1d 0 0 55m
agl030519-vplxk-worker-us-east-1e 0 0 55m
agl030519-vplxk-worker-us-east-1f 0 0 55m

b. FEDIVE1A— MY VEY NARS LYY —X(CR)DIEARTT ZICIE. LTFOOT
YREERGFTLET,

$ oc get machineset <machineset_name> \
-n openshift-machine-api -o yaml

H A B

apiVersion: machine.openshift.io/vibetai
kind: MachineSet
metadata:
labels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id> ﬂ
name: <infrastructure_id>-<role> 9
namespace: openshift-machine-api
spec:
replicas: 1
selector:
matchLabels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id>
machine.openshift.io/cluster-api-machineset: <infrastructure_id>-<role>
template:
metadata:
labels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id>
machine.openshift.io/cluster-api-machine-role: <role>
machine.openshift.io/cluster-api-machine-type: <role>
machine.openshift.io/cluster-api-machineset: <infrastructure_id>-<role>
spec:
providerSpec: 6

VI2R9—=AVITZAMNZIVF¥—1D,

®9

FI7AILID ) — RSN,

R

user-provisioned infrastructure 22V S X9 —DizE., AvE1—
Rty MNd worker 8L infra ¥ 1 7OV DHEVERT X
x7,

r

14
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dvEa—bx>P vty b CRD <providerSpec> 7> 3 VDfEIE, 735w b
7+ —LEBEETY, CROD <providerSpec> /X5 X —4 —DFMICOWVWTIE, 7ON

3. kDAY KREZETLT MachineSet CR #{Ef L £,

I $ oc create -f <file_name>.yaml

o RODOATVR%ZZEFTLT, AVEa—- I VEYMDYAMNERTLET,

I $ oc get machineset -n openshift-machine-api

o
NAME DESIRED CURRENT READY AVAILABLE AGE
agl030519-vplxk-infra-us-east-1a 1 1 1 1 11m
agl030519-vplxk-worker-us-east-1a 1 1 1 1 55m
agl030519-vplxk-worker-us-east-1b 1 1 1 1 55m
agl030519-vplxk-worker-us-east-1¢c 1 1 1 1 55m
agl030519-vplxk-worker-us-east-1d 0 0 55m
agl030519-vplxk-worker-us-east-1e 0 0 55m
agl030519-vplxk-worker-us-east-1f 0 0 55m

wLwavEa—bhrveo vty NHFIATREICA S &, DESIRED & CURRENT OfEA—HL
F9, AvEa— Iy MIMFRATEAVGEIX, BOF>THSATY REBZETL
TLEIW,

772 HBRAAVISAMNSVFv— /) — RDEK

BF

installer-provisioned infrastructure BiEF = (Za > hO—IL T L —>Y /= RH<T T ¥ AP
ICE > TEEINTWE Y SR —IZDWT, Creating infrastructure machine set %
BLTLEIWL,

VSR —DEHICLY, 1V T7FAMNZ9Fv—(infra/—REEFEN ) A OEYa =V JX
nNEd, A VAM—=5—F, avbhO—ILTL—Y/—RET—H—/—ROTOEY 3=V TDI%E
BHLET, 7—H—/—RlE, SRIFFICE2T, AV ISANSOFv—/)—RFRLEITTY
r—oav(app EEMIEND) ELTEETEET,

FIE
L 77)5r—>ay/—RELTHREIEEZT7—H—/—RIZSRILEEBMLET,

I $ oc label node <node-name> node-role.kubernetes.io/app=""

2. AVISAMNSVFvy—/—RELTHEETDIVEDH D T—hHh—/—RIZSRILEEML
-g—o

I $ oc label node <node-name> node-role.kubernetes.io/infra=""
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3 BYdSE/—RiCinfraO—)LEL L app O— I HEHEINEERLFE T,

I $ oc get nodes

4. TIANMNDYISREI—2A—TDEL VI —%ERTBICIE. UTEETLET., T74)L
D/ —RELIH—IETRTOD namespace TEMRI N Pod IEAINE T, Jhilk
Y, Pod DEEFD ./ —REL VI —EDRENMERI N, PodDEL IF5—%2 I 5ICHIPRL X
-a—o

BF

TIAILID/—RELII—DF—H PodDIRILDF—EHMET 358,
FIFAILIND /) —REL VY —IZERAINET A,

2L, Pod BRI 2 —ILRARMIARDAREEDHZT 74N/ —REL Y
H—HBRELRVWTLLREIW, L& I Pod DS X)LH node-
role.kubernetes.io/master="" 72 EDFID / — RO—JLIZBREI N TWBIHFE.
T2 MDD/ — KRt Y% —% node-role.kubernetes.io/infra="" 73 & D4FE
D/ —RO—JVIIBRET D E. Pod ATV a—ILABEILR D AREM D H Y F
T, TDEH, T7ANWMD/—REL IS —%FED/—RO—IVIZRET S
BRICIGEFRENVETT,

Freldk, 7OV N/ —RELIS—%FERLT. V7R —2KTD/—FR
LIS —DHEERITHIENTEET,

a. Scheduler # 7YV z/ hAafRELE T,

I $ oc edit scheduler cluster

b. Wtl%/ — KRt L o4 —&##IiC defaultNodeSelector 7 «+ —JL R&BML 7,

apiVersion: config.openshift.io/v1
kind: Scheduler
metadata:
name: cluster
spec:
defaultNodeSelector: topology.kubernetes.io/region=us-east-1 0
#...

DYV TN/ —REL VY —IE. TT7A4I NTus-east1!)— 3D/ —RIC
Pod #5704 LEY,

c. TEAFERATLL-ODICT7MILERELET,
INT, AVISZARNSGIFv—UY—REFHF LI GRIAIFE N infra / — RICBEITE XY,

B SR
o FOVIIN/—RELII—EBRELTISRYI—2ERD/—REL IV —F—DFA%(0O
B9 BHEICET B5FMIE. Project node selectors ZZBB L T I W,

773.AVISANSIFv—I VDI VERET—ILIERK
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PBIZEA VAN —IWEDIZRIY—F R
AVISANS IV Fv—< I VICERDORENVERIZEIL. infra T—ILEERTIHELNHY T,

FIR

L BHEDIRIVERFDinfra /—RELTEIYHTS/—RIZ, SRILEEBMLET,

I $ oc label node <node_name> <label>

I $ oc label node ci-In-n8magwr2-f76d1-xscn2-worker-c-6fmtx node-role.kubernetes.io/infra=

2. 7—A—O—I)VEARY LO—IIDOEAFZTL VERELLII—ELTEEFNETYY VETE
T EEl L E T,

I $ cat infra.mcp.yaml
Al

apiVersion: machineconfiguration.openshift.io/v1
kind: MachineConfigPool
metadata:
name: infra
spec:
machineConfigSelector:
matchExpressions:
- {key: machineconfiguration.openshift.io/role, operator: In, values: [worker,infra]} ﬂ
nodeSelector:
matchLabels:
node-role.kubernetes.io/infra: " g

Q J—AH—O—IBLVHRY LO—ILEEBMLET,

9 J— R8I L7=5~JL% nodeSelector & L TEML 9,

p= -

HAYLRVVERET—IIE, 9—H—T—ILHhSIIVBREERELEFT, B
AL T=I)VE, T—H—T—=ILDyY—=4 v NEEEFRALEFTH., HRY LA
T=IDHEH—5y MIRETZEREAT SO/ T EEBMLET, AR
BLT—=WET—h—T—IVHhSREEMET DD, T—H—T—IL~DERE
EHRAILT—IVICERINET,

3. YAML7 74V ERELLREIC. SO VRETS—ILEERTEET,

I $ oc create -f infra.mcp.yaml

4. IVVEREEFIVILTC AVIZANSVFvY—RELNPEEICL VYV TINRTWSEZ
CEBERELEY,

I $ oc get machineconfig

H A B
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NAME GENERATEDBYCONTROLLER
IGNITIONVERSION CREATED

00-master 365c1cfd14de5b0e3b85e0fc815b0060f36ab955
3.2.0 31d

00-worker 365c1cfd14de5b0e3b85e0fc815b0060f36ab955
3.2.0 31d

01-master-container-runtime

365c1cfd14de5b0e3b85e0fc815b0060f36ab955 3.2.0 31d

01-master-kubelet 365c1cfd14de5b0e3b85e0fc815b0060f36ab955
3.2.0 31d

01-worker-container-runtime

365c1cfd14de5b0e3b85e0fc815b0060f36ab955 3.2.0 31d

01-worker-kubelet 365c1cfd14de5b0e3b85e0fc815b0060f36ab955
3.2.0 31d

99-master-1ae2aie0-al115-11e9-8f14-005056899d54-reqistries
365c1cfd14de5b0e3b85e0fc815b0060f36ab955 3.2.0 31d

99-master-ssh 3.2.0 31d
99-worker-1ae64748-a115-11e9-8f14-005056899d54-registries
365c1cfd14de5b0e3b85e0fc815b0060f36ab955 3.2.0 31d

99-worker-ssh 3.2.0 31d
rendered-infra-4e48906dca84ee702959¢c71a53ee80e7
365c1cfd14de5b0e3b85e0fc815b0060f36ab955 3.2.0 23m
rendered-master-072d4b2da7f88162636902b074e9e28e
5b6fb8349a29735e48446d435962dec4547d3090 3.2.0 31d
rendered-master-3e88ec72aed3886dec061df60d16d1af
02c07496ba0417b3e12b78fb32baf6293d314f79 3.2.0 31d
rendered-master-419bee7de96134963a15fdf9dd473b25
365c1cfd14de5b0e3b85e0fc815b0060f36ab955 3.2.0 17d
rendered-master-53f5¢91¢7661708adce18739cc0f40fb
365c1cfd14de5b0e3b85e0fc815b0060f36ab955 3.2.0 13d
rendered-master-a6a357ec18e5bce7f5ac426fc7c5ffed
365c1cfd14de5b0e3b85e0fc815b0060f36ab955 3.2.0 7d3h
rendered-master-dc7f874ec77fc4b969674204332da037
5b6fb8349a29735e48446d435962dec4547d3090 3.2.0 31d
rendered-worker-1a75960c52ad18ff5dfa6674eb7e533d
5b6fb8349a29735e48446d435962dec4547d3090 3.2.0 31d
rendered-worker-2640531be11ba43c61d72e82dc634ceb
5b6fb8349a29735e48446d435962dec4547d3090 3.2.0 31d
rendered-worker-4e48906dca84ee702959¢71a53ee80e7
365c1cfd14de5b0e3b85e0fc815b0060f36ab955 3.2.0 7d3h
rendered-worker-4f110718fe88e5f349987854a1147755
365c1cfd14de5b0e3b85e0fc815b0060f36ab955 3.2.0 17d
rendered-worker-afc758e194d6188677eb837842d3b379
02c07496ba0417b3e12b78fb32baf6293d314f79 3.2.0 31d
rendered-worker-daa08cc1e8f5fcdeba24de60cd955¢cc3
365c1cfd14de5b0e3b85e0fc815b0060f36ab955 3.2.0 13d

MDY VEEFEICIE, HEEEEEE rendered-infra-* ARRINDIET TY,

5, A7 av ARILT—IADEREETTOA4T3ICIE, infraEDSNILELTHRY A
T2 EFRTEIIVVREEERLET, ChIIHNBATIEHDY THAD, HEOBHNTD
ARRINTWVBZEIFELTLEIY, ThiICLY, 1 VYISAMNSIVFvY—/—KDH
WCBEBDHRY LZREEZBEATEET,
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pz o-1o)
R VBRET—ILOEREIC. MCOWRZFDT—ILICHICL Y VTS

NEREEZEML. TOT—IVICEEMIT SN/ — NIBESE L T, FIRZRE
ZERALEY,

a. YU URELEFRLET,
I $ cat infra.mc.yaml
Al

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

metadata:
name: 51-infra
labels:
machineconfiguration.openshift.io/role: infra ﬂ
spec:
config:
ignition:
version: 3.2.0
storage:
files:
- path: /etc/infratest
mode: 0644
contents:

source: data:,infra

Q J— RIZBInL7=5~JL% nodeSelector & L TEML 9,

b. YV VEEREL infraDZRILAFWE/ —NICEBRLET,
I $ oc create -f infra.mc.yaml
6. MDY VRET—IWHIFBATRTHE I EERBLIT,
I $ oc get mep
DBl

NAME CONFIG UPDATED UPDATING DEGRADED
MACHINECOUNT READYMACHINECOUNT UPDATEDMACHINECOUNT
DEGRADEDMACHINECOUNT AGE

infra rendered-infra-60e35¢c2e99f42d976e084fa94dad4d0fc  True  False False 1

1 1 0 4m20s

master rendered-master-9360fdb895d4c131¢c7c4bebbaec099¢c90 True False False
3 3 3 0 91m

worker rendered-worker-60e35c2e99f42d976e084fa94da4d0fc True False False
2 2 2 0 91m

ZOBITIE. 7—h—/—KHinfra / —RICEEINhZF L7,
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BIER R

¢ WRILT—INTAV IS VETIV—FIT BHEICEAT 25MIE. Node configuration
management with machine config pools Z#ZMR L T 72Xy,

78. 3ty N)Y—ADAVITZANSZVFv—/—KADEIY YT

AVISANSIFv—<o vty NOERE. worker 8L infra O—JLHERD infra / — KICHE
HAIhZxd, infrad0—LAEYYToNZ/—RIE, worker O—J/LEBEAINTWBIFEETH, RIE
HEEFTTRLEDICHERY TR T avpaetIciEay Yy hIhEtA,

7272 L. infra / — KiCT worker O—JLAEIY HTHNTWBIHEIEZ, 21— —D7—20—RKHKR>T
infra / —RICEIY Y TOE5NDAIEEIHY T, chEEORHTZICE. T4V MNE, FHEHTIHNEDOH
5 PodDinfra /—RELVRABICERETEET,

781574V NBLUVBRREFARALIA VY ISANSVFvYy—/—ROD7—20—KD
NAVTa T

infra 8L U worker O—JLAEIY HTHNRTWBinfra / — R2H DHE. 1—F—D7—o20O0— Ky
ZHICEY Y TONABRWEDIC/ —RERETIVEGHY ET,

8%

infra / — RAICER I N/=F 2 7/ infra,worker SRILEREFEL., T4 v MELUVREE
(Toleration) 2R L C1—HY—D7— 70— KA RTTVa1—ILINhTWE/— REEE
T295ZEEHRELET, /— RKRH5 worker SRV EHIRT BIBEICIE. BRI A
T—ILEERLTEETZVENDHY £, master 713 worker LA DS RILHEIY
YTonk/—RiE. AR LT—=ILALICIE MCO TREFEIN FHA. worker SJL
BMETRE. DRAYLSRNIVEBIRTDHARILT—ILHEFEELRWVGEIC. /—F
ETFT7ANNDT—H—I IV VBRET—INTEETEET, infraSNILIE. TRV
ToavOEERBICAT Y MINABEWISRY—CBELET,

=S5

e E/NM MachineSet % OpenShift Container Platform 7 5 24 —ICERE L £ 9,

FIR

. T4 Mainfra /—RIZEBIML, 32— —D7T7—2 20— REZNICAHT V21— I)LTERWVLD
ICLET,

a. /J—RIETAVIDHBENEDI D ZHBILFT,

I $ oc describe nodes <node_name>

Hh
oc describe node ci-In-iyhx092-f76d1-nvdfm-worker-b-win2|
Name: ci-In-iyhx092-f76d1-nvdfm-worker-b-win2l
Roles: worker
Taints: node-role.kubernetes.io/infra:NoSchedule
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COFEITIE, /—RIZTAVIDHBEEZRLTVWET, ROFIEICEH, BiE% Pod
IEBIMLTLEIL,

b. A—H—=U—=U0—-KRERT7V21-)VTTERVLIIC, TAVMERELTWARWVNEG
Bl UTERTLET,

I $ oc adm taint nodes <node_name> <key>=<value>:<effect>
UFICHZERLET,

I $ oc adm taint nodes node1 node-role.kubernetes.io/infra=reserved:NoExecute

ek
Flld. UFOYAML ZBALTTA Y M 2EBMTEEY,

kind: Node
apiVersion: vi
metadata:
name: <node_name>
labels:

spec:
taints:
- key: node-role.kubernetes.io/infra
effect: NoExecute
value: reserved

ZDHITIE, T4~ M%&,. F¥— node-role.kubernetes.io/infra & L U'T 1 >~ b D effect
NoSchedule %## D nodel ICECE L £ 9, effect * NoSchedule @/ — K&, &1 >~ b
HERRBTDPodDHERTTa—ILLETH, BEEDPod &/ —RICRT Y a—)L3Ihnik
FFEILRYET,

pz o-1o)
Descheduler MERAINZ &, /—RDFTA Y MIERT S Podldy SR
H—HOLIEY NINDEEELIHY T,

2. =89 — LYZAKNY=BLTEZSI NV IDT—78—RQBED, infra /—RICAT Y 21—
WS BUEDH S Pod REDEREZEMLEY, UTFOI—KR% Pod 4 7Y 7 bDERIC
BMLET.

tolerations:

- effect: NoExecute ﬂ
key: node-role.kubernetes.io/infra 9

operator: Exists
value: reserved

J— RIGEBM U7 effect I EEL F T,

®9

J—RICEMLAF—%Z2EELET,
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Exists Operator . *— node-role.kubernetes.io/infraDH 37571 >~ NH /) — NIZEFEIE
THLOICEELET,
® /- FREBMLAXF—LEORT Taint DEEEELET,
ZDOAFRIE, ocadmtaint XYY RTHERINLZTA VY ME—BLET, CORBDH % Pod
i&infra /—RICRTYa2—I)ILTEXT,
Pz

OLM T4 ¥ R k=)L E N7 Operator M Pod % infra / — RICEICBETE %R
TlEHY FH A, Operator Pod =R ET HHEEEIL. & Operator DFRTEICK T
BRYZET,

3. A7V a—5—%FALTPod%infra /—RNICAT Y a2a—)LLET, FMiX. PodD/—FK
ANDOREDOHME ICDOWVWTDORFaI XY MESHBLTLEIW,
BaETE R

o /—RADPodDRTTa—"Y v TICEAYT 2 —MIQIERICDWTIE, Controlling pod
placement using the scheduler 88 L T X W,

79. )Y —ADAVIZANSZIFv— vty MADFELT
AVISANSIFv—)Y—RAD—EIET I A NTOISRIY—IITTOM4InFT, Thoik,
KLIcA VYV ISANSYOFv—<o vty MIBITTEET,

7.9.1.)L—4% —DFE

I—9—Pod 2#EL4ZAVE2a—r Yty MITF7AOAMTEET, 774 KNT. TDPod IE
D—h—/—RiIF7Oa13Ihnzxd,

AR

e EBMOOYEa— Tty k% OpenShift Container Platform 7 5 X4 —IZEREL XY,

FIR

1. Jb—4% — Operator @ IngressController 1 2% L)YV —A%=RRLZET,
I $ oc get ingresscontroller default -n openshift-ingress-operator -o yaml

ARV RHEARBUTOTHFRAMDEDICARY TT,

apiVersion: operator.openshift.io/v1
kind: IngressController
metadata:
creationTimestamp: 2019-04-18T12:35:39Z
finalizers:
- ingresscontroller.operator.openshift.io/finalizer-ingresscontroller
generation: 1
name: default
namespace: openshift-ingress-operator
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resourceVersion: "11341"
selfLink: /apis/operator.openshift.io/v1/namespaces/openshift-ingress-
operator/ingresscontrollers/default
uid: 79509e05-61d6-11e9-bc55-02ce4781844a
spec: {}
status:
availableReplicas: 2
conditions:
- lastTransitionTime: 2019-04-18T12:36:15Z
status: "True"
type: Available
domain: apps.<cluster>.example.com
endpointPublishingStrategy:
type: LoadBalancerService
selector: ingresscontroller.operator.openshift.io/deployment-ingresscontroller=default

2. ingresscontroller ) YV — X ##R&E L. nodeSelector % infra SN A FERAT 5L D ICEERL
F9,

I $ oc edit ingresscontroller default -n openshift-ingress-operator

spec:
nodePlacement:
nodeSelector: ﬂ
matchLabels:
node-role.kubernetes.io/infra: ""
tolerations:
- effect: NoSchedule
key: node-role.kubernetes.io/infra
value: reserved
- effect: NoExecute
key: node-role.kubernetes.io/infra
value: reserved

ﬂ BYIRMED R E X7z nodeSelector NS X —4—%, BT HZHEDHZAVR—FRV
MIBIMLET, RRINTWBERD nodeSelector #FHT 22 &6, /—RICIEE
INEBICEDWT <key>: <value> R7Z2FHAT 2B TEET, 1VITFRANTY
Fr—/—RNIZTA Y MEBMLEGEK. —BT2RBELEMLET,

3. b—4—PodHinfra / —RTEITINTWBI &R LET,

a. W—49—PodDYARZERRL, ETHDPodD/—RKZEAXAELZXT,

I $ oc get pod -n openshift-ingress -o wide

H A B

NAME READY STATUS RESTARTS AGE IP NODE
NOMINATED NODE READINESS GATES
router-default-86798b4b5d-bdivd  1/1 Running 0 28s 10.130.2.4 ip-10-

0-217-226.ec2.internal <none> <none>
router-default-955d875f4-255g8 0/1  Terminating 0 19h 10.129.2.4 ip-10-
0-148-172.ec2.internal <none> <none>
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ZDFITIE, EITHOD Pod IF ip-10-0-217-226.ec2.internal / — K IZH Y £ 7,
b. RITHD Pod D/ —RKDRAFT—Y R %EHRRLET,
I $ oc get node <node_name> ﬂ

Q Pod ®') 2 k & YEXS L 7= <node_name> %#18E L £ 7,

H A B
NAME STATUS ROLES AGE VERSION
ip-10-0-217-226.ec2.internal Ready infra,worker 17h v1.26.0

O—JLDOY R MZinfraEFEFNTWBEH, PodIFEELW/ —RTEGFTINZET,

792. 7T 74 MNLIRANY —DFIT

LY R MY — Operator &, M Pod #8HDELZ/—RIZTFTO4FT2LIIERELET,

=55

e EMOOYEa— Tty h% OpenShift Container Platform 7 5 X4 —IZEREL XY,

FIR

1. config/instance # 7>tV ha2KRRLET,

I $ oc get configs.imageregistry.operator.openshift.io/cluster -o yaml
5

apiVersion: imageregistry.operator.openshift.io/v1
kind: Config
metadata:
creationTimestamp: 2019-02-05T13:52:05Z
finalizers:
- imagereqistry.operator.openshift.io/finalizer
generation: 1
name: cluster
resourceVersion: "56174"
selfLink: /apis/imageregistry.operator.openshift.io/vi/configs/cluster
uid: 36fd3724-294d-11e9-a524-12ffeee2931b
spec:
httpSecret: d9a012ccd117b1e6616ceccb2c3bb66a5fed1b5e481623
logging: 2
managementState: Managed
proxy: {}
replicas: 1
requests:
read: {}
write: {}
storage:
s3:
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bucket: image-registry-us-east-1-c92e88cad85b48ec8b312344dff03c82-392¢
region: us-east-1
status:

2. config/instance # 72 =V b &IREL 7,

I $ oc edit configs.imageregistry.operator.openshift.io/cluster

spec:
affinity:
podAntiAffinity:
preferredDuringSchedulinglgnoredDuringExecution:
- podAffinityTerm:
namespaces:
- openshift-image-registry
topologyKey: kubernetes.io/hostname
weight: 100
logLevel: Normal
managementState: Managed
nodeSelector:
node-role.kubernetes.io/infra: ™"
tolerations:
- effect: NoSchedule
key: node-role.kubernetes.io/infra
value: reserved
- effect: NoExecute
key: node-role.kubernetes.io/infra
value: reserved

ﬂ WU RMEIRE I N 7= nodeSelector /X5 A —49 —%, BT HIMNEDHDIAVR—FRY
MIEMLET, RRINTWLWBFEKD nodeSelector 2T 22 &%, /— RIIEE
IN/MBEICED VT <key>: <value> R7 2 HHT2IEETEFET, 1 VITTRANTY
Fy—/—RICTFA Y EBNMLAESBEIR. —BIT2BREEBMLET,

3. LYAMN)—=PodD MV ISARNTIVFv—/—RIIBEBLTWBZEAHERLET,

a. LTFOAT Y FEEFTLT, LYRKMN)—Pod BBENMNTWSE ./ —RERHELZET,
I $ oc get pods -0 wide -n openshift-image-registry

b. /—RIIBELEINILIHZ I EEHALET,
I $ oc describe node <node_name>

av Y RHEAEESE L. node-role.kubernetes.io/infra 7' LABELS ') A NCH D Z & 5
BELET,
793. FEZ9 YTV )= 3 D%

BSR4 w 7 1ZId. Prometheus, Thanos Querier. Alertmanager R EDEHD AV R—R Y MO EF
NTWE T, Cluster Monitoring Operator I, CDRY v VA EEBLET, EZIVVIRIV I %A
VIZARNSIOF—/—RNIIBT7OA4T5HDII. BRHY L configmap ZER L TGEETE X
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ER

FIR

1. cluster-monitoring-config s~ v 7% %% L. nodeSelector #Z & L T infra T NV & fF
ALEY,

I $ oc edit configmap cluster-monitoring-config -n openshift-monitoring

apiVersion: vi
kind: ConfigMap
metadata:
name: cluster-monitoring-config
namespace: openshift-monitoring
data:
config.yaml: |+
alertmanagerMain:
nodeSelector:
node-role.kubernetes.io/infra: ™"
tolerations:
- key: node-role.kubernetes.io/infra
value: reserved
effect: NoSchedule
- key: node-role.kubernetes.io/infra
value: reserved
effect: NoExecute
prometheusK8s:
nodeSelector:
node-role.kubernetes.io/infra: ™"
tolerations:
- key: node-role.kubernetes.io/infra
value: reserved
effect: NoSchedule
- key: node-role.kubernetes.io/infra
value: reserved
effect: NoExecute
prometheusOperator:
nodeSelector:
node-role.kubernetes.io/infra: ™"
tolerations:
- key: node-role.kubernetes.io/infra
value: reserved
effect: NoSchedule
- key: node-role.kubernetes.io/infra
value: reserved
effect: NoExecute
k8sPrometheusAdapter:
nodeSelector:
node-role.kubernetes.io/infra: ™"
tolerations:
- key: node-role.kubernetes.io/infra
value: reserved
effect: NoSchedule
- key: node-role.kubernetes.io/infra
value: reserved
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effect: NoExecute
kubeStateMetrics:
nodeSelector:
node-role.kubernetes.io/infra: ™"
tolerations:
- key: node-role.kubernetes.io/infra
value: reserved
effect: NoSchedule
- key: node-role.kubernetes.io/infra
value: reserved
effect: NoExecute
telemeterClient:
nodeSelector:
node-role.kubernetes.io/infra: ™"
tolerations:
- key: node-role.kubernetes.io/infra
value: reserved
effect: NoSchedule
- key: node-role.kubernetes.io/infra
value: reserved
effect: NoExecute
openshiftStateMetrics:
nodeSelector:
node-role.kubernetes.io/infra: ™"
tolerations:
- key: node-role.kubernetes.io/infra
value: reserved
effect: NoSchedule
- key: node-role.kubernetes.io/infra
value: reserved
effect: NoExecute
thanosQuerier:
nodeSelector:
node-role.kubernetes.io/infra: ""
tolerations:
- key: node-role.kubernetes.io/infra
value: reserved
effect: NoSchedule
- key: node-role.kubernetes.io/infra
value: reserved
effect: NoExecute

Q WHIRMEDRE I N 7= nodeSelector /X5 A —49 —%, BETHZMNEDHDIAVR—FKY
MIEMLET, RRINTWLWBFEKD nodeSelector 2T 22 &1, /— RIIEE

INEICEDWT <key>: <value> R7 2 FHT 2 EHTEET, 1V IFRANTY
Fy—/—RIIFA v bEBMLEGER. — T 28REEMLES,

2. EZH VYT Pod BFHET Y VICRBITT A L EERRLE T,
I $ watch 'oc get pod -n openshift-monitoring -o wide'

3. AvAR—xv Mhinfra / — RIZBEHL TVWAWSGEIX, COIVER—RY NERD Pod %Hl
BRLET,

I $ oc delete pod -n openshift-monitoring <pod>
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HIlRI N/ Pod SOV R—ZY M infra / — RICBERI N Z 7,

7.904.0xX>5) Y —ZADBE
OFX V7YY —ZDBHDOVWT, ELCIEUTESRBLTLEIW,
o /—RELUVy¥—%BFRALOXFVIT) Y —ADEE

o FTAYVKNERREMFAL-OX Y Y Pod DEDEHIHE

7.10. CLUSTER AUTOSCALER ICDWT

Cluster Autoscaler I&, IRITOFTFO4 X ¥ hD=—XIZEHH T OpenShift Container Platform ¥ 5
29 —DY A X EFAEBLET, Zhik, Kubernetes EXDEESIFAFERL T, HEDY >V K70
NAT—DFA TV MEKBELRWA VIS ANV Fv—BEBAZIRMHE L £9, Cluster Autoscaler
ICIE cluster ROA—=7BDH Y., HED namespace ICIEBEEM TS TWEHA,

Cluster Autoscaler &, VY —ZAFRRBDLEDICBEDT—H—/—ROWTHICERT Y 12— )L TER
WPod D% 2HEY. T7OAAY NDZ—X &/ ITLOICHID / — RBEBERIFEIC. V5 R
Y —DH A4 X%IHALZFET, Cluster Autoscaler IE, IEEINBHIREBAITYISRY—) Y —R %L
KB EEHY FHA,

Cluster Autoscaler I, A hO—=ILTFL—Y /) —REBEBLRLRWGETE, V77RAI—HDTRTD
J—RDXEY—, CPU, BLUVGPUDEEZETELFzY, ThHDER. B—T Y ViEATIEHY
FtHA, INBIE VS5RY—2ETOLY Y —ADENTY, LEXE BRAEY—1)Y—RDH|
RARET B3HBA. Cluster Autoscaler IFIRTED A T —[FHEAFETIHICISRAY—HADITART
D) —KREEDHFT, TDOEIL, Cluster Autoscaler ICT7—H—1) Y —RAEBMTEIRENH DM E
INEHRT BHICFRAINET,

BF

{ER ¥ % ClusterAutoscaler ') ¥ — X E%&® maxNodesTotal fEH, ¥ SR Y—HD~
VUDREINZIEEHUICHRTE2DICTPRAREIIDETHD I EEHRELET, &
DEE, A bO—ILT L=V VDBERT—Y VT TR 8EEDOHZ IV E 21—
R Y DBICRISTEZETHINELIHY T,

Cluster Autoscaler (10 # T &I, VSR —TARER/—REFzv oL, ThoZzHIBRLE T,
Cluster Autoscaler &, LTFTORENBRINDIFEIC. / —REHIBRIREZEEZZT,

o /—RNDFEAXIFIIZRI—D /—FERELNRIL OLEWME LY EHEEWEE, /— NER
RN EE, BXRINEN)Y—ROEEE/—RIZEYYE TSN Y —IATRELLEED
TY, ClusterAutoscaler 7 X% L') YV — XA TEZIEE LRWHFA. Cluster Autoscaler I& 50%
DERRICHHTET 74N NMEOS EFRLET,

e Cluster Autoscaler o'/ — RTETINTWBITANTD Pod 2D/ — NICBEITE %,
Kubernetes 27 ¥ 1 —5—l&, /—REDPod DR Y a1—IL&ZHEHELET,

e Cluster Autoscaler T AT —ILY DU HNEMICINIZT / T— 3 D7,
LLTFDH A4 7D Pod h/ — RICH B3HE. Cluster Autoscaler IZZD ./ — REHIBRLFE A,
o HIBRMDH % Pod D Disruption Budget (IFIERED F &, PDB) ## D Pod.,

e FI7AIKT/—RTEFTINAWKube ¥ 2T L Pod,
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https://access.redhat.com/documentation/ja-jp/openshift_container_platform/4.13/html-single/logging/#cluster-logging-logstore-tolerations_logging-taints-tolerations

FTIBAVAMN—NWNEDISRAY—HRY

e PDB Z#H7-Lh., HIFRHAEL L PDB %3 D Kuber ¥ A5 A Pod,

o FOAM XYM LTUAtEY N FLERATFT—MZIEy NREDOIY NO—-5—F TV
J MIEo2THR—MINAL Pod,

e O—AINAML—Y%FEFD Pod,

o )Y—AFRR, BV —REL V94 —FLET771=Z714—. —BHTBIFT77414=
T4 =R EICLYMDIZRTICFHEE T E 2L Pod,

e Zi 5I(C "cluster-autoscaler.kubernetes.io/safe-to-evict": "true" 7 / 57— 3 U W5
AN

&. "cluster-autoscaler.kubernetes.io/safe-to-evict": "false"” 77/ 57— 3 » %D Pod,

TcEZIE, CPUDLER%Z 64 O7ICREL. ThEN8AT72F OV VDAHEFERT B LD IC
Cluster Autoscaler 288 E L7z LET, V5 RAY—H 30 A7 CEEENT 535S, Cluster Autoscaler (&
BRT4DOD/— R (AE3207) 4BMTEET. COBA. RetE62 A7 ICAY ET,

Cluster Autoscaler & E 9 2355, ERICET 2 EMDHRNMEBRINE T,

e BHEIRV—YVIEINL/—RINVN—TICHD/—REBEELZELARVEDIICLTLEIL,
BL/—RITIL—TAHADODIARTD/—RICERILBESLVSRNILLHY., ALY AT L Pod
=ERITLET,

® Pod DERZEELZT,
o Pod AT CICHIRINZDZCRENH 5E. BYIRPDBZRELE T,

o USURTANAT—DIx—9D BETIHAD/ —RFT—ILICHBTE S +DRKREX
THhdI =B LES,

o VSHURTONA S —THRHEINZEDORED, BIMD ./ — RKTIL—TD Autoscaler #E4TL
BRWEIITLTLETIVL,

Horizontal Pod Autoscaler (HPA) & & U Cluster Autoscaler IF#EBDER B AFAETIZTRIY—1) Y —2R
ELEBELFT, HPA X, IRED CPUARICEDWTTIO4 XV b, FLEL TV AEY bOL T
HWBEZEBELEY, BRENMIEBRTSDE, HPAIXI SRS —THATES Y Y —REICAREL, FIFHL
TYUHEERLET, +o048) Y —XADRWEE, Cluster Autoscaler (&) YV —X %#EBINL. HPA T
MEN/Pod ARITTEBDLIICLET, BRENEDVT DHE. HPAZ—EDOL T A%EFIELE
T, COEEICE>T—ED/ — ROFERAERME RBH, BRICEICARSIHE. Cluster Autoscaler
EFAER /) — RZHIBRLZE T,

Cluster Autoscaler |& Pod DBEIELI A EEICANE T, Pod DEEIEGIE T TV T 3 ViEEIC &
Y, 93 RI—=IC+22) Y —ZANRWGEEICEBEIBMICEDWTPod DR 7Y a—1) v J&=FMIC

TE X YD, Cluster Autoscaler (7 S AH —HFRTD Pod XTI 2DICHER) Y —REHRT
XFET, INOSEADHEDER %A MY 5L, Cluster Autoscaler ICISBFIBRID A v k7 7 HEEE
NEFNTWVWET, TOHhy M4 T7%FHALTBestEffort DPod 2R V2 —I)LTEFXTA, Thil
& Y Cluster Autoscaler &) YV — R %IEP T Z & FHL, ROV Y —ADXHZFEICDAHETINE
ERS

Ay bF7ELY EBEBNEEIBELAAZFHFD Podld, V7S RY—%5RT—ILT7yvTHT, V5RAY—DR
T—IE Y VERSCZEEHY FEA, TNODPod ETTHOICHHE/ — RIZBMINT, &
NEDPod ZERITLTWS ./ —RIZNY —REMBNT 27-DICHIBRINZREELHY 7,

ISR —DBEERT =)V TIE, IV APIDFIBETRLRTSY NI A —LTHR—MIhTWE
-a—o

7.10.1. Cluster Autoscaler 1) VYV — R E&H
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Z @ ClusterAutoscaler ') ¥V — X EFIE. Cluster Autoscaler D/XS X —4 —B LUV Y FILEERT
LEY,

o

@ 99090600

w
o

apiVersion: "autoscaling.openshift.io/v1"
kind: "ClusterAutoscaler"
metadata:
name: "default"
spec:
podPriorityThreshold: -10 )
resourceLimits:

maxNodesTotal: 24 g

memory:
min: 4
max: 256
gpus:
- type: nvidia.com/gpu ﬂ
min: 0
max: 16 Q
- type: amd.com/gpu
min: 0
max: 4

logVerbosity: 4 @
scaleDown:

enabled: true @
delayAfterAdd: 10m (B)
delayAfterDelete: 5m @
delayAfterFailure: 30s @
unneededTime: 5m @
utilizationThreshold: "0.4" ()

Cluster Autoscaler ICBIID / — REF 7O I B 27=0IC Pod BNEBATWBMEDH 5 BEIESL
ZIEELE T, 32EY POEBEZAHNLXT, podPriorityThreshold {E(%. & Pod ICEIY &
T % PriorityClass DfE & LEEBRI N F T,

FIAM4MT2/—ROBAEEIEELZ T, TODfEIX. Autoscaler B EIEIT 27 V1T TA

{, V2 R9—=ILT7 7043V VDEEHTYT., COEIR. IRTOaY hO—ILTL—>
BLvavEa—hrvY v, LU MachineAutoscaler ')V —RICIEET S L 7)) hDOEEHEUC
WIHNTBDDICTDRRIIDETCHDIEAERLET,

PSR —ICTFTAA4$T5AT7OERNIEIEELE T,

PSR —ICTFTAA4$T3AT7DERBEEELE T,

VSR —DAE) —DiR/MNE (GB BfI) #I8EL X T,

PSR —DAEY) —DHRKE (GBE) #I8EL XY,

F72av: 770445 GCGPU/—RDY A TAIBELE T, nvidia.com/gpu & &V
amd.com/gpu DH LN EMREY 14 T T,

VSR —IT77O4F % GPUDRNHEEBELFT,
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VSR =704 F % GPUDRAEEEEL T,

AFXYJOFEMLNILZ 0DS 10DETIEELE Y, ROOTLNILDOL XWMER, TS5V
ELTRHEINTVETY,

o0

o 1.(7T 74N ERICEHT HEKER.

o 4 —RMAREE NZ TV a—T4 VI T2ODDT Ny TLRILOFME,

o 9 AEARTONIILLRILDOT/NY JTER,
BEEEELAWEER. 774 MED1DERAINET,

ZDEY Y a v T, BWA ParseDuration BifE (ns. us. ms, s, m, 8LV h 2E) =EH
LTET I avIiloWTHKT E%ZEETE T,

Cluster Autoscaler " A ER )/ — REZHIRTEXZMNEI D EEBELE T,

FToav: /- RPREICEM INTHS/ —NEHIRT2FTRHET 2HBEE2EELET, B
ERELAWEE, T74I)LMED 10m AMERINZET,

AT av: /- RO REBICHIR INTHS/ —NEHIRT2FTRET 2HBEE2EELET, B
ERELAWES. T74I)LMED 0s MERINET,

FToavRT—IVI I UKL THS / — NEHIBRT 2 X TR T 2HBEZIBELE T, E
EERELAWGEE, T74I)MED 3mAMERINZET,

AT a3V AER/—RFDHBRO[FE LD EFTOHEAEZEELF T, EELEELRWVGE. T
74V MED 10m NMERINZE T,

O 0 9 9 90 9

Z4 7Y 3 V:node utilization level #1EE L X ¥, CDFEAKRL NI AETES / — KL, BIFROXT
REQYFET, EZEELRWVGE, T74/)MED 1I0m BMERINET, /— NERARIZ, &
KINFVY—REZD/—RICEYHTOENALY Y —RATE>ZEDT, "0" LYKREL """ &
YINSWMETRITNIERY FH A, BEEEELALWESGSE. Cluster Autoscaler I& 50% D AR I3
53774 ME"0S" AFRALET, COEIRXFINE LTRIRTIVELIHY T,

R

A=)V TERIEDETIFIC, Cluster Autoscaler &, T 7O04 3 2A7DRNE L UVE
A, FLIEISRI—HADXAE —ERED ClusterAutoscaler ') ¥V —RAEHRICEKTE

INn&EERNICEY £9, 7272 L. Cluster Autoscaler X ZN S DEBERNICEFZE LDV
SR —DREDEE=BELEFEA.

Cluster Autoscaler B’/ — RABEB LR WEFETH, RNBELUVRAD CPU, X E

)—. BLUPGPUDIEIK, VFRI—HDITRTD/—RDINLD)Y—R%EEHET
BTEINEDTREINZE T, 7z& A X, Cluster Autoscaler Y hO—IL L —V
J—REBEBLAWEETE, I MO—LTL—V/—RIFISAI—DAE)—D
BEHIEEBINE T,

7.10.2. Cluster Autoscaler @7 704

Cluster Autoscaler #5 704 3 %ICI&. ClusterAutoscaler )YV —X DA V2RI V2 &R LET,

FIR
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. HRAY L)Y —RAEFHF%EZD ClusterAutoscaler ')V —XD YAML 7 7 1 L &ERR L £ 9,

2. UTDAX Y RZERITLT, IF5RY—RICARI L)Y —R %R LET,
I $ oc create -f <filename>.yaml ﬂ

'D <filename> [ W RY LYY —2 T 74 ILDZBITT,

7.11. MACHINE AUTOSCALER ICDWT

Machine Autoscaler (£, OpenShift Container Platform 7 S 24 —IC7FO14$3<x> vy bDaYv
Ea— MO UBERAELES, 774 bDworker AV Ea—b TP VtEy NBELTERT 240D
AvEBa—bIo vty NOEAZRT—Y) VT TEEYF, Machine Autoscaler I&, BIMDT 7O X
VREYR=MTEBDICHRRI) Y —ZADNIFRI—ICRWBEICEMDY Y V&R L &

¥, MachineAutoscaler ') YV —XDEANDERE (f: 1 Y R4 Y ZADwMNFIFRKRE) 1. Thod
Y=y hedpavEa— by vty MIIBICERINZET,

BF

IV VHERT—1) T F BICIE, Cluster Autoscaler @ Machine Autoscaler &5 7’04
TE2RENHY FT, Cluster Autoscaler i&, R —U VI TEB)Y—RA%=HET B
®IZ. Machine Autoscaler B'3&ET 27/ T—>aveEIdvEa— b vty NTE
FA L £, Machine Autoscaler = E&E B JICY 5 X% — Autoscaler = E&ET 3HE. 7
Z A — Autoscaler gV S A9 —%= A5 —) VJTELZHA,

7.11.1. Machine Autoscaler ') ¥V — R E&

Z @ MachineAutoscaler ') ¥V — X EZlE. Machine Autoscaler D/XS A —49 —B LUV Y TILEAEA R
~LET,

apiVersion: "autoscaling.openshift.io/vibetal”
kind: "MachineAutoscaler"
metadata:
name: "worker-us-east-1a"
namespace: "openshift-machine-api”
spec:
minReplicas: 1 9
maxReplicas: 12
scaleTargetRef: ﬂ
apiVersion: machine.openshift.io/vibetai
kind: MachineSet €
name: worker-us-east-1a G

Machine Autoscaler DEZRIZIEE L £ 9., T D Machine Autoscaler "2 — 1) v J 35y
Ea—kfvooty NEBBEIKBETESLDICTRILE. Ry—Y Vv Jd3avEa—bP Y
Yy NOZRIZIEET 2D, InzflAHAAHET, AvEa—rv vty NOAA]

I%. <clusterid>-<machineset>-<region> DX % FER L £ 7,

9 Cluster Autoscaler B’ S A9 —DATr—1) v J%=FABLEIC, BEINLY—VIIFE>TWS
DEDOHDIEEINLIA TOI VDR ERELE T, AWS., GCP. Azure. RHOSP F 7
I& vSphere TEITLTW3H&EIE. COEIXOICKRETETET, tho 7O ¥F¥—DiFEIE.
DIEIF O ICERELARWTLEI N,
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BT —o0—RIERAINZOXNEIHDNY., BEFPRONIN—RID 7 2HET 255
EDA—RT—RAITIFZDEE OICKRET DM, BEFARIVWITYVAFRALTCOYEa—ke Y

VY NERS =)V TTBIET, JRAMNEEHNTETE T, Cluster Autoscaler I, ¥ v HME
AIhTWAWESICOVYEa— ey vty bEaEOICRY =LY LET,

8%

AVARN=5—TTAOEY3a=ZVIEINZA YT FTRAKNFIF +—D OpenShift
Container Platform 1 Y 2 k=)L 7O ABICER I N B 3 DDAV E1—hT Y
vty MIDWTIE, spec.minReplicas DfE% 0 ICERELRWVWTLZI W,

9 Cluster Autoscaler "7 S R —ZA 45— YV JDRBRBICKEEIN LY —VILT 704 TEX3EE
INEIYALTDOIY VY DERREEIEELE Y, ClusterAutoscaler ') YV — R EHED
maxNodesTotal f4%. Machine AutoScaler " DDV VAT 7OA1 TEDICTHD BRI XD
ETHZDEEMELET,

ZDOtEITavTik, A=)V e 3EEFEOOVYEa— b oty MR TREAEELE
-a—o

o

kind /X5 X —4% —DfEIZEIC MachineSet TY,

(o

name D{E&lZ. metadata.name /X5 XA —4% —{EICRINB LD ICEEFEOI VY Ea—rYo vty
NDEZEIC—BT Z2HELIHY T,

7.11.2. Machine Autoscaler ®F 7’04

Machine Autoscaler #5704 3 %1Cl&. MachineAutoscaler )YV —2XDA VA9 VA &KL F
£

FIR

. HRY L)Y —RAEFH%AEZT MachineAutoscaler )V —ZXAD YAML 7 7 1 V&R L T,

2. UTDAX Y RZERITLT, IR —RICARI L)Y —R %R LET,
I $ oc create -f <filename>.yaml ﬂ

'D <filename> [ W RY LYY —2 T 74 ILDZBITT,

7.12. LINUX CGROUP D E

Linux Y hO—=)L7)b—T /"= 32 1 (cgroup V) 1T 7 # )L N TERICAR > TVWE

¥, node.config7 7oV MEREL T, V75 RH¥—T LinuxaAY bO—)LTIL—TN—=I3>2
(cgroup v2) &= BRICTEX 9, OpenShift Container Platform T cgroup v2 ZBMICT % &, V5 R
H—HOFTRTDcgroup /A=Y a1y hA—F—BLUBBHIEMICRY 7,

cgroup v2 . Linux cgroup APl MIRFT/NA— 3 Y TT, cgroupv2 Tld, BE—INizEB. RL24Y
7Y ) —FF&, Pressure Stall Information FDHHEEE. SLVRIEINAL) Y —REES L COBER
EL cgroup VIR L TWL DO DHEATHONTWET, 7272 L. cgroup v2 IZIE. cgroup vl & IFE
8% CPU, XEY—, BLUV IO BEBFMENHYET, LA >T. —E8BOT7—20— KT,
cgroup V2 2 ER179§ 2V S RAY—LDAE) —FLIE CPUBARICH TN DEVWHSRET ZEEEMLD
HyxEd,
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MHEITH LU T, cgroupvl & cgroupv2 DEITEETE XY, FMICOVWTRK, ZotEIYarvo 1%
DDV —21 @ T/ —KT®D Linux cgroup DERE] 2SR LT LIV,

pa

IRTE. CPU BRI DEMIEIE cgroup v2 TIEFHR—KIhTULWE A, TORER.
cgroup V2 B"EICAR > TWBIGEIE. N7 +—< Y2707 74 ILHSEFE LVLWEEN
BONBWHREELGHYET, RNT74x—<VRTOT7 74 EFALTVWSIGEEIL.
cgroup V2 = BEMICT H I & IFHEINFHA,

AR
® OpenShift Container Platform 7 5 X4 — (/X— 3 7 412 LI&) BAE{TH,

o BEEERAFOAI—HY—ELTI/ZRY—ICATA VL TWVWS,

¥
1. /—RTcgroupv2 #EFMILZFT,
a. node.config# 7oV hARELZE T,

I $ oc edit nodes.config/cluster

b. spec.cgroupMode: "v2" % BN

node.config A 7> =7 hDfl

apiVersion: config.openshift.io/v1
kind: Node
metadata:
annotations:
include.release.openshift.io/ibm-cloud-managed: "true"
include.release.openshift.io/self-managed-high-availability: "true"
include.release.openshift.io/single-node-developer: "true"
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:
cgroupMode: "v2" ﬂ

ﬂ cgroup V2 =z BMICLE T,

i
EI-I;
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L ROVEBREEZETFIVvILT FILLWIY VERENEBMINAZ EZ2HRLET,

99-master-ssh
99-worker-generated-registries

I $ oc get mc

aapall
NAME GENERATEDBYCONTROLLER
IGNITIONVERSION AGE
00-master 52dd3ba6a9a527fc3ab42afac8d12b693534¢c8c9 3.2.0
33m
00-worker 52dd3baba9ab27fc3ab42afac8d12b693534c8c9 3.2.0
33m
01-master-container-runtime 52dd3ba6a9a527fc3ab42afac8d12b693534c8c9
3.2.0 33m
01-master-kubelet 52dd3baba9ab27fc3ab42afac8d12b693534c8¢c9
3.2.0 33m
01-worker-container-runtime 52dd3baba9ab27fc3ab42afac8d12b693534¢8¢c9
3.2.0 33m
01-worker-kubelet 52dd3baba9a527fc3ab42afac8d12b693534c8c9
3.2.0 33m
97-master-generated-kubelet 52dd3baba9a527fc3ab42afac8d12b693534c8¢c9
3.2.0 33m
99-worker-generated-kubelet 52dd3ba6a9a527fc3ab42afac8d12b693534c8¢c9
3.2.0 33m
99-master-generated-registries 52dd3baba9a527fc3ab42afac8d12b693534c8¢c9
3.2.0 33m

3.2.0 40m
52dd3baba9ab527fc3ab42afac8d12b693534c8¢c9

3.2.0 33m

99-worker-ssh 3.2.0 40m
rendered-master-23d4317815a5f854bd3553d689cfe2e9
52dd3ba6a9a527fc3ab42afac8d12b693534c8¢9 3.2.0 10s ﬂ
rendered-master-23e785de7587df95a4b517e0647e5ab7

52dd3baba9a527fc3ab42afac8d12b693534¢8c9 3.2.0 33m
rendered-worker-5d596d9293ca3ea80c896a1191735bb1
52dd3baba9a527fc3ab42afac8d12b693534¢c8c9 3.2.0 33m
rendered-worker-dcc7f1092892d34db74d6832bcc9ccd4
52dd3baba9a527fc3ab42afac8d12b693534¢c8c9 3.2.0 10s

@ FEIBY. HLOTYVREMEERINETS,

2. # L\ kernelArguments 23T L WY ¥ VEREICEBIMI N2 & #ELE T,

I $ oc describe mc <name>

cgroup v2 DHAHI

apiVersion: machineconfiguration.openshift.io/v1
kind: MachineConfig
metadata:
labels:
machineconfiguration.openshift.io/role: worker
name: 05-worker-kernelarg-selinuxpermissive
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spec:
kernelArguments:
- systemd_unified_cgroup_hierarchy=1 ﬂ
- cgroup_no_vi="all"
- psi=1 6

ﬂ systemd T cgroup v2 = BMICL £ T,
9 cgroup vl ZHEMIC L F 7,

9 Linux Pressure Stall Information (PSI) #8E%BMICL X7,

3. /J—R&EFzv I LT, /J—RORGTDa2a—)VIHEMIB>TWEIEEERLET, &
nid, TEIFABEHILWTWSEZEAERLTWET,

I $ oc get nodes

el
NAME STATUS ROLES AGE VERSION
ci-In-fm1gnwt-72292-99kt6-master-0 Ready,SchedulingDisabled master 58m
v1.26.0
ci-In-fm1gnwt-72292-99ki6-master-1 Ready master 58m v1.26.0
ci-In-fm1gnwt-72292-99ki6-master-2 Ready master 58m v1.26.0
ci-In-fm1gnwt-72292-99ki6-worker-a-h5gt4 Ready,SchedulingDisabled worker 48m
v1.26.0
ci-In-fm1gnwt-72292-99kt6-worker-b-7vimd Ready worker 48m v1.26.0
ci-In-fm1gnwt-72292-99ki6-worker-c-rhzkv  Ready worker 48m v1.26.0

4. /—RKH Ready REEICE>72H, D/ —KRDTNRNv Ty avaRIBLET,
I $ oc debug node/<node_name>

5. lhost T /Ny JY T IVADIV— T4 LI M) —ELTHRELEYT,
I sh-4.4# chroot /host

6. sys/fs/cgroup/cgroup2fs 7 7 1A/ — NICFRET B 2R LET, TDT7 74
cgroup V2 ICE > TR I T E T,

I $ stat -c %T -f /sys/fs/cgroup

H A B

I cgroup2fs

RS

e /— RTO Linux cgroup /A\—< 3 ~ D%

[y

713.FEATUREGATE O{fRICL DT /0 —7 L a1 —#EEDEML
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FeatureGate 7 X9 L)YV —X (CR) Zi{m&ELT. VT RF—DIARTD/ —RNIIHLTHREDT Y /
AY—7LE1—#EOY Ty NeAVIZTEIENTEET,

731 HBET — MMIDWT

FeatureGate 7 29 L'V —X (CR)ZEALT. VA9 —KHNORFEDHKELY N=B/MICTSHI &
NTEXFET, ety ME. T 7 4L N TEMICTI AL OpenShift Container Platform #gED I L &
>avTY,

FeatureGate CR #EH L T, LUTOMHEELY AT VT4 TICT B ENTEFET,

TechPreviewNoUpgrade.Z O#gEtz v MMd, REDT I /O —T L Ea—#EDY Ty b
TY., COMEELY N2FRT2E. TAMNIZRY—TIhoDTY/ AV —FLEa—#

BEABMCTHIENTEET, TITEH, INSOMEERRICTAMNTEETA, ERY

SAY—TIIHBEZ BT LAEEFFICTEET,

Digk

H
[=]

49 5 24 —T TechPreviewNoUpgrade #getz v M &BMICT B &, TTid

RIZENTES, T4 F+—N"—VavVOEHFAHIFONET, xFVS
29 —TlE. TOMEELY NEAMICLAVWTLIEIL,

ZOMEEEY MILY, UTOTFI /0 =T L Ea—HENEMIIRY FT,

o

HERY S KO/ ¥ —, vSphere, AWS. Azure, GCP LICH BV SR Y —DHERY
ZURFANA T —DHR— M EBMIIL £, OpenStack DHR—KEGATY, h
ISHEBEETH Y., IFEAEDI—Y—IRETIVEIEIHY T A,
(ExternalCloudProvider)

OpenShift EJL RTOHEN Y —ZACSI RSANR=BLUPEIL R CSIHKY 2—L4,
Container Storage Interface (CSI) ZB%IC L £9 ., (CSIDriverSharedResource)

CSI R 22— L, OpenShift Container Platform EJV K R 7 LD CSI R 2 —LHR— b
ZHEMICLE T, (BuildCSIVolumes)

J—REDRTY TAEY—, /— KI&IZ OpenShift Container Platform 7—42 0O— K
DRIy TAE)—DOEREEMICLET, (NodeSwap)

OpenStack Machine APl 70/ ¥ —, ZD4 ' — MIHEI L, SEDY ) —RTID
BEEt Yy RO SHIBRIN 2 FETY. (MachineAPIProviderOpenStack)

Insights Operator, InsightsDataGather CRD ZBMIC L. I —H—HWL < DH D Insights
T—INEF T avERETEDLIICLET,

Pod hROY—28E#, Pod bROY—Hl#D matchLabelKeys /X5 X —4% — & B3I
LET, NS A—F—F, ILHPEFEINDS Pod ZFBRT 7DD Pod FNILF—D) R
N T9, (MatchLabelKeysinPodTopologySpread)

Retroactive T 7 4#IL MR ML —U OS5 R, PVCHERRBFICT 7AIL MDA RMNL—U 05N

BRWHEIC, OpenShift Container Platform (& PVC IS L TTF 74 I RDRA ML=V 0 5
AMREICEIY HTEHIENTEET, (RetroactiveDefaultStorageClass)
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o Pod O Disruption Budget (PDB) DIEEE THRWPod DT ESY > a YR ¥—, PDB FERAEK
ICEETRVWPodAIESI Y aVDORREARINDINE DD EI/ET 2EOHR— LA
BRI/ Y £9, (PDBUnhealthyPodEvictionPolicy)

o EIMYY—REIYLETAP, PodEIVTFF—BETYY—RE2EBERELUVHETZ720D
FLWAPI D BEMICRY T, THIZREKETHY., FEAEDI—Y—31RET 20
FidH'lY £ A, (DynamicResourceAllocation)

o PodtFal)74—7RIvIavDER, PodtFxal)FT4—7RFIvYarOfRA
TMHEE—REZBMILET, BEEZ2OTICREHKT BT TR, PodDtEFa1Y 74—
BEEIERLTWSEE, Pod FEBEINF T, (OpenShiftPodSecurityAdmission)

7.13.2.Web O > Y — L CHEEt v bDAEMIL

FeatureGate 7 X% L)V — X (CR) Z#wm& L T. OpenShift Container Platform Web 3>V —JL % {§
ALTISRI—RDINTD/ —ROEEELY PBMICTDIENTEIT,

FIR
ety EBAMICTBICIE. UTFEZRITLES,

1. OpenShift Container Platform Web J >/ —JL . Administration - Custom Resource
Definitions R—JICHIYE XL T,

2. Custom Resource Definitions*— T, FeatureGate #7')v oI LZ¥,
3. Custom Resource Definition Details *—> T, Instances ¥ 7527 ) v L7,
4. cluster 74 —Fv—45—r%22 w2 L, YAMLY %21y LZET,

5. cluster 41 V29 VR %&RE L THEDKELY h2EBIMLE T,

Digk

==
[=]

49 5 24 —T TechPreviewNoUpgrade #gEtz v M &BMICT B &, TTic

RIZENTES, T4 F+—N"—VavVOEHFIAHIFONET, ATV S
28 —TlE. TOMEELY NEAMICLAVWTL I,

T74—F¥v—5—bMNARIYLYVY—RADY VT

apiVersion: config.openshift.io/v1
kind: FeatureGate
metadata:
name: clusterﬂ
#...
spec:
featureSet: TechPreviewNoUpgrade 9

Q FeatureGate CR O£ il cluster THINEAHY T,
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@ BTty FEBMLET.

e TechPreviewNoUpgrade (&, RFEDT Y/ OY—FL Ea—#eEsBMICLET,
EBRERETDE, RV VEREMERIN, IV VERETS—IHIEHFIN, TEFAEHAX
NTVWBEICE/—RDRT Y 2= )V THEMIRY FT,

REE

J— RO EFRETRREICE 7=, / — RLE®D kubelet.conf 7 7 A IV AWERT B ET, 74—
Fv—T— "D BEPICR>TWB I EEHRATEET,

1. Web O~V —JL®D Administrator /X\— XY 5 4 7T, Compute » Nodes ICFEEIL £,
2. /—RZEBRLEY,
3. Node details *—2 T Terminal #27 Yy 2 LE Y,

4. 8—3IFII 4V RIT, rootT4 LY M)—% host ICHIYEZX X,

I sh-4.2# chroot /host

5. kubelet.conf 7 7 1 JLARR-LE T,

I sh-4.2# cat /etc/kubernetes/kubelet.conf

H A B

#...

featureGates:
InsightsOperatorPullingSCA: true,
LegacyNodeRoleBehavior: false

#...

true & LT—EBERTIINTWVWBHREILX., V5RY—TAMICR>TWET,

p= T
—EBRRINDHEEIZ. OpenShift Container Platform M/X—Y 3 VIC&L > TE
Y EY,

713.3.CLI A A L7-#eEty OB

FeatureGate 7 2% L') YV —X (CR) Z#m& L. OpenShift CLI(oc) ZEA LTI T XA —KRDITRT
D/ —ROEEEY FEAMICTEIENTEET,

GIErS 3ia
e OpenShift CLI (oc) 4 Y 2 h—JILI N T W3,

FIF
ety hEBAMICTBICIE UTFZRITLES,
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1. cluster &\ ZHID FeatureGate CR 2iR&E L F 9,

I $ oc edit featuregate cluster

DIk

H
[=]

49 5 24 —T TechPreviewNoUpgrade #getz v M &BMICT B &, TTid

RIZENTES, 94 F+—N"—VavOEHFAHITFONET, AFIS
28 —TlE. TOMEELY NEAMICLAVWTLIEIL,

FeatureGate h R LYY —RDY > F)L

apiVersion: config.openshift.io/v1
kind: FeatureGate
metadata:
name: clusterﬂ
#...
spec:
featureSet: TechPreviewNoUpgrade 9

Q FeatureGate CR O£ il cluster THIZNEAHY T,
@ HEMcTamEEty bEEmMLET.

e TechPreviewNoUpgrade (&, RFEDT Y/ OY—FL Ea—#eEsBMICLET,

TEAREFETDZE, IRV VBENMERIN, YV VERET—IPEHRFIN, TEHNFEAHI
NTWBRBICE/—RORTTa—) VI EMICKRY ET,

REE

J— RO EFRETRREICE> 7=, / — RLE® kubelet.conf 7 7 A IV AWERTZZET, 74—
Fv—— "D BEPITR>TWBR I EEHRATEET,

1. Web O Y —JL®D Administrator /X\— XY 7 4 7T, Compute - Nodes ICFEEIL £,
2. /J—REBRLZEY,
3. Node details *—¥ T Terminal #7 1) v 7 LX ¥,
4. #—=XFID 4 RIT, root T4 LV MN)—% /host ICHIUEZX X T,
I sh-4.2# chroot /host

5. kubelet.conf 7 7 1 JLARRLEF T,

I sh-4.2# cat /etc/kubernetes/kubelet.conf

H A B
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#...

featureGates:
InsightsOperatorPullingSCA: true,
LegacyNodeRoleBehavior: false

#...

true & LT—ERXRTIINTWVWBHEEILX. V5 RY—TAMICR>TWVWET,

Pz
—EBRRINDHEEIZ. OpenShift Container Platform M/X—Y 3 VIC&L > TE
mY ET,

714. ETCD 4 R ¥

etcd D/NY I T v T, etcd BEILDEMLEZILEME, FhldetedT—YDT IS5 HITVWET,

7141 etcd BESEICDWT

T 7 4 ) M T, etcd T—4# I& OpenShift Container Platform THES{EIhFtH A, 77 R Y —O etcd

EEEEAMILT, T—9EF2)T1—DLAY—%2BINTRHETZIENTEET, &z,

etecd Nv I Ty THELL BRVWRARAKICARINZGEEICHET — 90K bh QWL D ICRETZZ &
NTEXT,

etcd DEESIELEBMICT 2 &, LLT®D OpenShift APl #f—/X—& & U Kubernetes APl #—/X—1) Y —
ANEEEINET,

o U—JLwvh

o REYYS

e JL—t

o OAuth77 A M—=2 >
e OAuth&BEEh—2 ~

etcd BSEZBAMITEE, BSLF—NERINET, etcd NV Ty THLETTSICIE. Thd
DF—HINRBETT,

pa )

etcd lEBbIE. F—TlERL., EOAEBSELET, )V —XDFELE. namespace.
BLVF TV MEIEBESIEINEHA,

Ny P Ty THIC eted BRIEDNBMICA>TWDIHE

I%. static_kuberesources_<datetimestamps>.tar.gz 7 7 1 JLiC etcd R+ v T 3 v
POBESIEXF—DRFEFNTVWEY, EX¥a )74 —LOERADNS, TDT 71V eted
2Ty Toay FERIRELTLLEIW, £EL. 207714 0IE ThTho
etcd 2F v F¥ay M5 eted DUFIOREABITT 2OICBHETT,

7142 Y R— NINTWBES{LOIESE
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LTSy 1 71, OpenShift Container Platform T etcd 7 — 4 2B ST 2DICHR— I h
TWEY,

AES-CBC
ES b AEERITT DD, PKCSHZ INT 4 VT & 3214 NOEAEEL AES-CBC AEHLE T, B
El¥—dmEo0—F—>avyInid,

AES-GCM

AES-GCM &S VA LT VRELIVR2NNI MFr—%2FHALTESELEZEITLEY., BSLELEF—EE
BO—F—YavIhnixd,

7.14.3. etcd BESL D E ML
etcd BEILEBEMICLT, V5 RY—THEBEEOEW) Y —RAA5EBSILTEET,

DIk

==
=

MEESIE7OEADNRTTBET, eted VY —RENY I Ty T LHEWTLKES

W, BSE7OEZNRET LAWEE, Ny o7y TRE—HBOAESEI N 36
MHHY FT,

etcd EEILZBMICTDE. WK ODDEENREET HAEMENHY T,

o ctcdBESILIE, WK DHDD)Y—ZADAE) —HEICKEZS X 576EMH
DHYEYT,

o J—H—DBNy I Ty THERBTIVNELRH DD, Ny I Ty TDN
73—V RA—BFHNRHEENE L BGFEIHY ET,

® TARVIOWE, Ny Ty TREZZITID / — NICHBES A DA
MAHY XT,

etcd T —4¥ RN— R, AES-GCM ZE /=¥ AES-CBC EES L TR =L TE X,

pa
etcd T—INR—ReHDBEHLI 1 THSRIDESILY 1 TICHKITT BICE. API Y —

/N\—® spec.encryptiontype 7 1 — /L RZZELF T, eted T— Y DHFHLWESLLS
1 TADRTIEIEBMNICITDNhET,

AIREH
e cluster-admin A—J)LEFDODI—H—E LTISARY—ILTIVEATE S,

FIE
. APIServer # 7z hEZTBELF T,

I $ oc edit apiserver
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==

2. spec.encryption.type 7 1 —Jl K% aesgcm F 7= |d aescbc ICEREL £,

spec:
encryption:
type: aesgcm

Q AES-CBC BsS{L D354 1% aescbe IC. AES-GCM BES{LDIBAIE aesgem TR EL =
EP

3. Eﬁ%iﬁ;ﬁ.ﬁi?ék&bt:774}1/7&1%7(%&“9“0
SE7OERAPEBEINET, etcd T—IR—RADY A XL >TE, TOTOEARET
a“é ETIC20 DU EDDBIBEDDHY FT,

4. etcd E’é‘%'ft?ﬁ“IEf%"k 1’)1’1,7‘\_ & %Eﬁuu L i-g_

a. OpenShift APl % —/X—® Encrypted R 7—4% Xz L. £D) Y —IANERICES{t
INZEEERLET,

$ oc get openshiftapiserver -o=jsonpath='{range .items[0].status.conditions[?
(@.type=="Encrypted")]}{.reason}{"\n"}{.message}{"\n"}'

ZOHBITIE, BSIEIEEICETINSE EncryptionCompleted "ERRINE T,

EncryptionCompleted
All resources encrypted: routes.route.openshift.io

H 731 EncryptioninProgress B"&XRI N 26, CNIEBSENETHTHEIIEER
BRLET., o LRICBRTLET,

b. Kubernetes APl %+ —/X—® Encrypted 2 7—% RRE%ZHR L. TDY YV —IADEEICH
"5'1'3')51’1,7‘\_; t %EEEL L/ i’a—o

$ oc get kubeapiserver -o=jsonpath="'{range .items[0].status.conditions[?
(@.type=="Encrypted")]}{.reason}{"\n"}{.message}{"\n"}'

ZOHBITIE, BSIEIEEICEITINSE EncryptionCompleted "ERRINE T,

EncryptionCompleted
All resources encrypted: secrets, configmaps

H 731 EncryptioninProgress B"'&RRI N 26, CHIEBSENETHTHEIIEER
BRLET. o LERICBRTLET,

c. OpenShift OAuth API #t—/X—® Encrypted 2 57—4% X =R L. TDY YV —ZANIEEIC
%'ft{nfx_c_ t %EEEL; L/ i’g—o

$ oc get authentication.operator.openshift.io -o=jsonpath="{range
.items][0].status.conditions[?(@.type=="Encrypted")]}{.reason}{"\n"}{.message}{"\n"}'

ZOHBITIE, BSIEIEEICETINSE EncryptionCompleted "ERRINE T,
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EncryptionCompleted
All resources encrypted: oauthaccesstokens.oauth.openshift.io,
oauthauthorizetokens.oauth.openshift.io

H731C EncryptionIinProgress A" R "IN 256, CNIFBESENETHTHEIEE2E
RLUET, HoFELBICBRATLED,

7.14.4. etcd B S L D ERNL

VSR —Tetcd T—Y DESLEZEMITEET,

Gl s
e cluster-admin O—J)LAEF DODI—H—E LTISRY—ICTIVEATE S,

FIE
. APIServer # 7z hEZTELF T,

I $ oc edit apiserver
2. encryption 7 1 —JL K% 4 7% identity ICEREL £,

spec:
encryption:
type: identity ﬂ

Q identity ¥ 1 1377 4L METHY, BESILRIETINAVIEEEKLET,
3. ZEABHTZLDICT7ALERELET,

@ﬁmfutzﬁﬁ& ni?°971& —DHAXICL>2TE. 2OTOEANETTSHF
T20 DLl EIDBIBEDNHY £T,

4. etcd DESIEDAEREICTONAI EZ2HRLET,

a. OpenShift APl #—/X—® Encrypted R 7—4% A& H%AHERAL. £DY Y —IADERICHE
"5'”3*1171&. t %EEE?I;J L/ i’a—o

$ oc get openshiftapiserver -o=jsonpath='{range .items[0].status.conditions[?
(@.type=="Encrypted")]}{.reason}{"\n"}{.message}{"\n"}'

ZOHABITIE, BESIEIEEICEITIN S E DecryptionCompleted "ERRINE T,

DecryptionCompleted
Encryption mode set to identity and everything is decrypted

H771C DecryptionIinProgress A" R RmIN 256, CNIFESEIETHTHEIEEE
RLET, HoFELBICBRATLED,

b. Kubernetes APl % —/X—® Encrypted 2 7—% ZKREEEZR L. TD) Y —IANEHICE
"5'”::')51’1;7‘\_; t %EEEL L/ i’a—o
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$ oc get kubeapiserver -o=jsonpath="'{range .items[0].status.conditions[?
(@.type=="Encrypted")]}{.reason}{"\n"}{.message}{"\n"}'

ZOHABITIE, BESIEIEEICEITIN S E DecryptionCompleted "ERRINE T,

DecryptionCompleted
Encryption mode set to identity and everything is decrypted

H771C DecryptioninProgress B"'&RRI N 26, CNIFESENETHTHEIEER
RLET, o LERICBRTLET,

c. OpenShift APl #t—/3X—® Encrypted 2 7—4% XA&H %R L. TDY YV —IADEEICE
"5'1'3')51’1,7‘\_; t%ﬁ&;b L/i-a—o

$ oc get authentication.operator.openshift.io -o=jsonpath="'{range
.items][0].status.conditions[?(@.type=="Encrypted")]}{.reason}{"\n"}{.message}{"\n"}'

ZOHBITIE, BESIEIEEICEITIN S E DecryptionCompleted "ERRINE T,

DecryptionCompleted
Encryption mode set to identity and everything is decrypted

H771C DecryptioninProgress B"&RRI N 26, CHIFESENETHTHEIIEER
BRLFET., BOoRFELARICBAITLET,
7045. eted T—9 DNy I T v T

LTFOFIBICHST, etcd RFy T3y MEERL, B PodD) Y —%&/Nv 97 v LT etcd
F=HBENy I Ty TLET, TONY I Ty TIIRETE, etcd 2 ETITZHENHBIHHICETHE
AT3ZENTEET,

BF

BE—aAyhO—ILTL—VRAMNDIODNY I Ty TOIFERELET, 75R5—
ROZLAY MO—ILTL—VERAMDILDNY I Ty FTIFERBLAEWVWTLEIL,

AR
e cluster-admin A—J)LAEF DODI—H—E LTISARY—IITIVEATE S,

o VSRA—2EOTOFY—DAEMIAE>TVWEINE I EEIELTWS,

)

oc get proxy cluster -o yaml OHAZFERL T, 7OF P —DEMMIINTVEINE I AR
BTEEY, OF > —IL. httpProxy. httpsProxy. & &£ U noProxy 7 1« —JL RILEHNRE
INTWBBEICAMIINET,

FIE
yhO—IWTFL—Y/)—RDroot&E LTTFNy Ty avaERIKBLET,

I $ oc debug --as-root node/<node_name>
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2. TNy T ) TrootT4 LY M) —% host ICEEL X7,

I sh-4.44# chroot /host

3. USRI —2EOTOFL—ABIICAR>TWBIESIE. NO_PROXY. HTTP_PROXY. &4&
U'HTTPS_PROXY BEZHA T/ A K—FLTWB I EEREBELET,

4. 7y 72 1)UT cluster-backup.sh 27 1) 7 &RT L. Ny U7y TOREXRE R ZD5H
ZELET,

D

cluster-backup.sh X 7 ') 7'~ Z etcd Cluster Operator DIV R—R > b & L THERFX
1. etcdctl snapshot save I~ >~ NICEAET 55 v /S—T7,

I sh-4.4# /usr/local/bin/cluster-backup.sh /home/core/assets/backup
y S/ AL L

found latest kube-apiserver: /etc/kubernetes/static-pod-resources/kube-apiserver-pod-6

found latest kube-controller-manager: /etc/kubernetes/static-pod-resources/kube-controller-
manager-pod-7

found latest kube-scheduler: /etc/kubernetes/static-pod-resources/kube-scheduler-pod-6

found latest etcd: /etc/kubernetes/static-pod-resources/etcd-pod-3
ede95fe6b88b87ba86a03c15e669fb4aa5bf0991¢c180d3c6895ce72eaade54a

etcdctl version: 3.4.14

API version: 3.4
{"level":"info","ts":1624647639.0188997,"caller":"snapshot/v3_snapshot.go:119","msg":"created
temporary db file","path":"/home/core/assets/backup/snapshot_2021-06-25_190035.db.part"}
{"level":"info","ts":"2021-06-
25T19:00:39.030Z","caller":"clientv3/maintenance.go:200","msg":"opened snapshot stream;
downloading"}
{"level":"info","ts":1624647639.0301006,"caller":"snapshot/v3_snapshot.go:127","msg":"fetching
snapshot","endpoint":"https://10.0.0.5:2379"}

{"level":"info","ts":"2021-06-
25T19:00:40.215Z","caller":"clientv3/maintenance.go:208","msg":"completed snapshot read;
closing"}
{"level":"info","ts":1624647640.6032252,"caller":"snapshot/v3_snapshot.go:142","msg":"fetched
snapshot","endpoint":"https://10.0.0.5:2379","size":"114 MB","took":1.584090459}
{"level":"info","ts":1624647640.6047094,"caller":"snapshot/v3_snapshot.go:152","msg":"saved",
"path":"/home/core/assets/backup/snapshot_2021-06-25_190035.db"}

Snapshot saved at /home/core/assets/backup/snapshot_2021-06-25_190035.db
{"hash":3866667823,"revision":31407,"totalKey":12828,"totalSize":114446336}

snapshot db and kube resources are successfully saved to /home/core/assets/backup

ZoflTiE, av bO—ILFL—YKRZ kD /home/core/assets/backup/ 71 L o b 1) —IC
T7ANUD 2 DERINET,

e snapshot_<datetimestamp>.db: 2D 7 7 1 Ui etcd R F v T 3 v K TT, cluster-
backup.sh 27 ) 7 T, TOBEWMELHRL 7,

e static_kuberesources_<datetimestamps.tar.gz: 2D 7 7 1 JLIZIE, FEBPod DY YV —2R

PEFNFET, etcd BEIDABERNICINTWVWBIES, etcd RFy T¥ay NOESIEF—
HEFNFT,
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pa

etcd BEEABMICINTWVWRIEE, E¥a )74 —LOEBALNS, ZD2
DEBDT7 74 Eetcd ATy Tay NEWRBICIREFET D2 EDHEIN
F9, KL, TOT77ANIEetcd RFTYy TV ay MHBETTB0IC
WMEICRYET,

etcd BEILIEF—TCRABKIEDHZESILTEIEITERLTLCEIW, D
FY, YY—RH A7, namespace, BLUVA TV MRIIBESEINE
A,

7146.etcd T—9 DT TS
KIBETEEDEWI T RAY—DIFEIC, F—AR—ZAMEEIILEAL. AR—ZADI +—9 %BBT
&, etcd i FIMETITBNTA—IVIADEFEEZITHAEELHY £T, eted EEHMICHITE LV
REELT, T—9 AT DRAR—R%EMM L ET, Prometheus Tetcd X M) v I A2E=Z4H—L.
BILKSLTTF 7237 LET, TILAVE, etcdiFV S RAY—2EDT S —LEREIH, VTR —
EAVTTVRAE—RICLT, F—DFmAIY CHIROAZZIFANDAREELSHY FT,
INLDEERBEEZE=FI—LZET,

e etcd_server_quota_backend_bytes. ZNIXIRIED Y # — 4 HIRTT

e etcd_mvcc_db_total_size in_use in_bytes. ChiFEZXA M) =2 /NU 2 3 VIEDERD
T—AR—AFARRERLET,

e etcd_mvcc_db_total_size in_bytes 37 7 SV RFLDE X B EEL T —IR—AHY (1 X%
®LET,

etcd T—9%5T 755 L. etcd BEODEEREDT 1 RV DMHEIEEBIERITARY MMEIZT 14 R
Mg ERINL £ 7,

BREODEMREIZS AT EICEEMNICIThbN., CHICEYNY I IV RTF—IR—IIFvv THRELFE
T, COMBIEIN/EEIX etcd MERATEFZF TN, FRAMN I 7MLV AT ALATEHAETEEEA,
RANTI 7AWV RATALATIDEEZFATEDZLIICTSZICIE, etedZT 757 TBDRELNHY F
-a—o

TSV EBBNICITONEIN, FETANIHA-9BIEETEIT,

R

etcd Operator (F7 5 29 —1EHAZFA L TA—H—DHREMERNLRBREERET B/
H, FEAEDHE, BT 7SI/ ELTVWET,

714618877357
etcd Operator &7 1 RV #BEMICT 757 LE T, FENLB2NAIBRELY FHA,
UFoa7onwFhhraRiL T 7753 70CANMM LI & =B LET,

e etcdl ¥

® cluster-etcd-operator Pod

e Operator AT —4ZADITZ>—0O7%Y
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Digk

==
[=]

BEIT 75 7I1C&Y., Kubernetes AV NO—5—I R —J v —REDIFTIFA

OpenShift A7 AV R—RY F T —F —ZBHOKMHFEEL, KBLALIVKR—
XY MNOBREENA N A—I NI HY T, BEMIB/ETHY. RICE
THRHOAVRIVAAND I A IA—N—% N H—F2H. BEEZICOVKR—
XY IMDPBCEEXEZBREALET,

BE{E D B L& o0 7 Hhof)
I etcd member has been defragmented: <member_name>, memberID: <member_id>
BE{LICKB L& 00 7 Hhof)

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

714.62. F857545

Prometheus 75— ME, FEITOT 75V 2RI 2MRENrHZHEEARLET, 77— MIRD2
DDGBEICRTIINET,

o ctcd NMEAABELRAR—ZADE50% LU EE 100%BEL CTHEHT 54
o ctcd AT —IR—AYA XD50% Kitx 0 0%=BBLTT7 VT4 TIFRALTWSIEE
F7-. PromQL X&FERA L7eRBILICK > TERIND eted T—IR—RDHY 4 X (MB EAL) %= HEER

T35IET, RBEDIBENE I N EHBTT S EHTEFEY ((etcd_mvec_db_total_size_in_bytes -
etcd_mvcc_db_total_size_in_use_in_bytes)/1024/1024),

Digk

==
[=]

etcd DT 75713 7OERAHIETET7I>a VT, etcd XN—EFT755

NETTEZETHELERA, DD, EPodDTI7ZIT70aveildy
BREEBIDERFEL, 7RI —DPEETESLIICLET,

LTFOFIBEICHKST, Betcd XV/N—TetedT—9%557755LFT,

AR

e cluster-admin A—J/)LAEFDODI—H—E LTISRY—ICITIVEATE S,

FIR
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L V=9 —%RRBICTIZVTIRLENHDDH. 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

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

b. Pod Z#RL, UTFDIATY REERTLT. EDeted XA VN=H) =45 —TH B %HI5
L/i-a—o

$ 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 FICEDWT, hitps://10.0.199.170:2379 T KiRA > b A1) —
F—IlRYEST, COTYRRA Y M2 BERIOFIROHAIC—HIEZE, Y—4—D
Pod %% etcd-ip-10-0-199-170.example.redhat.com IC72 Y £ 9,

2. etcd AVYN—DF TS5,

a. 7D eted AV TF—ICERmL, Y —F—TIlE B\ Pod DERIZEL T,
I $ oc rsh -n openshift-etcd etcd-ip-10-0-159-225.example.redhat.com

b. ETCDCTL_ENDPOINTS B EH DR TR L £ T,
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I sh-4.4# unset ETCDCTL_ENDPOINTS
c. etcd AVYN—DTF IS T5ETLET,
I sh-4.4# etcdctl --command-timeout=30s --endpoints=https://localhost:2379 defrag
Al
I Finished defragmenting etcd member[https://localhost:2379]

HALTIRNIS—HIPRELLBESIX. I RAEEICETIND F T --command-
timeout DEZEC L XTI,

d T—IR=—2ZAHY A W NEINTVWB I EZERLIT,

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

6l
+ + + + + + +
+ + + +
| ENDPOINT | ID | VERSION | DB SIZE | IS LEADER | IS LEARNER |
RAFT TERM | RAFT INDEX | RAFT APPLIED INDEX | ERRORS |
+ + + + + + +
+ + + +
| https://10.0.191.37:2379 | 251cd44483d811c3| 3.5.9| 104 MB| false| false|
7| 91624 | 91624 | |
| https://10.0.159.225:2379 | 264c7c58ecbdabee | 3.5.9| 41 MB| false| false|
7| 91624 | 91624| | @)
| https://10.0.199.170:2379 | 9ac311f93915cc79 | 3.5.9| 104 MB| true| false |
7] 91624 | 91624 | |
+ + + + + + +
+ + + +

ZDFITIE. TDetcd XV N=—DFT—IR—=HY 4 &, FEBEDOY A1 XD 104 MB Tl
%< 41MB TTY,

e. TNODEIFAEBEYRELTHD etcd AV NN—DFREFNICEREL, 757 0LFT, HIC
REIC)—4Y—%TI75TLF9,
etcd Pod BEIET B LIS, TI759T702av eIl I PUEFELET, etcd Pod B
BETBET, eted X NN—FRELEH A,

3. FEIHDY #— S DEBICEY NOSPACE 7 S — LN MY A—Ih 356, Thozs)7LE
-3—0

a. NOSPACE 7 5 — LD HBENEI D =R LE T,
I sh-4.44# etcdctl alarm list

H A B

I memberlD:12345678912345678912 alarm:NOSPACE
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b. 7o5—L%7)T7LEY,

I sh-4.44# etcdctl alarm disarm

714.7. 7 S A9 —DERIDIRENDIETT

REIN/etcd DNy O Ty THFRALT, V759 —OLRIDREEETLIZY., KZHDIV N
O—ILFL—VRA MDY RbhAEISRAY—%EBTLIZYTEET,

0

PSR —pravhO—ILT -3ty NEFERALTWSIES, LYBEAR etcd
DANY —FBICOWTIE, avbhO—ILTL—vIovtEYy NDODNSTIVYa—F4
VIRSBLTLREIWL,

BE

PSR —%1ETT BEEIC. AL z-stream ) ) —ZAMSEEB L etcd /Ny I T v TH

FHEIZRELNrHY £9., & ZIE. OpenShift Container Platform 472 7 5 A4 —
&, 472 6BE L etcd Ny I Ty THFERATZIHLELNHY FT,

=S5

o A VAM—IBFICERALLEDERR. SEBAEN—X D kubeconfig 7 7 1 L=/ L
T. cluster-admin O—J)LAFDIDI—HF—E LTIV SRY—ICTIVEALET,

o YANY—KRANELTHFARATI EELRI Y MO—ILTL—VRAMNDHB T &,

o OVMO—ILTL—VYRAMADSSHT7 VR,

o ctcd AT v T3y heFEHWPodDY Y —ZADEAEECNY I Ty TF4L Y MN)— (AL
Ny Ty THhoBRoNEED), T4LIMN)—ROT77141L%E

I%. snapshot_<datetimestamp>.db & & U static_kuberesources_<datetimestamps>.tar.gz
DOEKICT 20EBELHY T,

BF

FEYANY)—arvrO—ILTL—V/)—RODFEIK. SSHEHRAEMIIL]ZY, F8 Pod
BEIELAEYTZRERIHY FHA, O AN =LAy b O—ILTL—VT Y
vEI1DTDHIRL., BEKRLET,

L VANRNY—=KRZAMNELTERAT 2O O—LTL—VERZANEERLET, Ihik, BT
FeERITIBRARTY,

2. UANY)—KRZAMEED, 3 bO—ILTL—Y /) —RADSSHEHEAHEIILE T,
Kubernetes APl 4t —/N\— (3BT 7O ADBRICT IV ERATELALL RSO, Jv bO—)b
TL—V /=R T79EATEEFHA, TDED, JIOY—IF)LT&aY hO—ILTL—
VIRANISSHEREWILT 2 I ENHBEINET,
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152

BF

IDFIEZERT LAVnE, ExFIEEZRETT5HICAY MA—ILTL—VKRR
MIT7OERTBZENTERLSRY, ZOREBHLIFRI—%2OETEAL
Y FET,

3 etedNw I TvTTF4LY N —=F)AN) =y b O—LTL—YRAMIIE—-LET,
ZDFIETIE, etcd RF Yy T ay NBLUVHEHPod D)V —2%&ET backup7 4 L7
)—%, YANY)—=ar  O—=)LTFL—YHKRAKND /homelcore/ T4 L& h)—ICOAE—=LT
WBZEZRIRELTVWET,

4. bogRTOaAY M O—ILTL—> /) — R TEMB Pod 2#EIEL T,

bz ot 8]
E - U B —h R kT Pod A E1ET 2B HY £ A,

a.

JDANY) —FRZARNTEAVWIY MO—ILTL—VRAMIT7IE2ALET,

BEE®D etcdPod 7 7/ L& kubelet R =7 TR RT 4 LI M) —DOBHLET,
I $ sudo mv -v /etc/kubernetes/manifests/etcd-pod.yaml /tmp

etcdPod MMEIEL TWB I EARERLET,

I $ sudo crictl ps | grep etcd | egrep -v "operator|etcd-guard”

ATV FOBARZETHZIETTY, ZTRVGEERF. BOFELTHOBERRLE
ER

BEZD Kubernetes APl % —/S— Pod 7 74 JL%& kubelet Y= 7z A MTa4 LI N —D5
#EHLEd,

I $ sudo mv -v /etc/kubernetes/manifests/kube-apiserver-pod.yaml /tmp
Kubernetes APl % —/N— Pod MELE L TWB I & =R L X T,
I $ sudo crictl ps | grep kube-apiserver | egrep -v "operator|guard"

ATV FOBARZETHZIETTT, ZTRVEEIRF. BOFELTHOBERRLE
ER

etcd 7—4 74 LU N)—ZRIDGMICHEELXT.

I $ sudo mv -v /var/lib/etcd/ /tmp

/etc/kubernetes/manifests/keepalived.yaml 7 7 1 LD FEFE L. / — KD EIBRI WBE
& ROFIRICENE T,

i. /etc/kubernetes/manifests/keepalived.yaml 7 7 1 /L% kubelet ¥ =7 T A b7 1 L
JR)—DOBELET,

I $ sudo mv -v /etc/kubernetes/manifests/keepalived.yaml /tmp
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i. keepalived 7—EVICL>TEEBINTWR AV T F—MELELTWER I EEMERL
7,

I $ sudo crictl ps --name keepalived

ATV FOBARZETHZIETTY, ZTRVGEERF. BOFELTHOBERRLE
ER

ji. A MO—=ILTL—VIRIBIP(VIP) AEIY HTOATWEAE I N EFERLET,
I $ ip -0 address | egrep '<api_vip>|<ingress_vip>'

iv. MEINAREIP &I, ROOATY RERITLTRIBIP ZHIBR L E T,
I $ sudo ip address del <reported_vip> dev <reported_vip_device>

h. DANRY —RZANTIERAMBOIY hO—ILTL—YKRANTZIDFEIEEZRYERLET,
5 YUANY)—aAv A= TL—VERIANMITIEALET,

6. keepalived 7—EVMMERAINTWBIFEIE. VAN —arybO—ILTL—r/—RKHRE
PEZRMBELTVWS I aMREBLET,

I $ ip -0 address | grep <api_vip>

RIEIP DT KL ZANEET 5HE. HORTHEARTIINI T, REIPIAREILTULAW
73\\ IEL(EQE’S*L—CL\@\/\iﬁD\ k—o):I?/ I\Li.—bo)i%ﬁj% &Lli-a—o

7. VS A —REOTOFY—ABEMICAR > TWBIESIE. NO_PROXY. HTTP_PROXY. &4&
U HTTPS_PROXY BIEZH ATV A K— M LTWB I EERRBLE T,

D

oc get proxy cluster -o yaml D Hi7) & ##58 L T. TOF—DEPIIINTVWEHE I D ERE
BTEXEY, OF > —IL. httpProxy. httpsProxy. & &£ U noProxy 7 1« —JL RILEHNERE
INTWBBEICAMCINET,

8. VANY—Iv A=V TL—VYKRAMNTETRI) T ERTL. XA % eted/ XY I T v 7
TALIM)—ITELET,

I $ sudo -E /usr/local/bin/cluster-restore.sh /home/core/assets/backup

P S/ A XL il

...stopping kube-scheduler-pod.yaml
...stopping kube-controller-manager-pod.yami
...stopping etcd-pod.yaml

...stopping kube-apiserver-pod.yaml

Waiting for container etcd to stop

.complete

Waiting for container etcdctl to stop
............................. complete

Waiting for container etcd-metrics to stop
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complete

Waiting for container kube-controller-manager to stop

complete

Waiting for container kube-apiserver to stop
.......................................................................................... complete
Waiting for container kube-scheduler to stop

complete

Moving etcd data-dir /var/lib/etcd/member to /var/lib/etcd-backup
starting restore-etcd static pod

starting kube-apiserver-pod.yaml
static-pod-resources/kube-apiserver-pod-7/kube-apiserver-pod.yaml
starting kube-controller-manager-pod.yam|

static-pod-resources/kube-controller-manager-pod-7/kube-controller-manager-pod.yaml

starting kube-scheduler-pod.yaml
static-pod-resources/kube-scheduler-pod-8/kube-scheduler-pod.yaml

R

BEDetcd /Ny I T v TDHIC/ — REBAZENEHFINLIHE, Ex7OtER

IC& 2T/ — KA NotReady SREEICA 2 AIREMEL H Y F T,

9. /—KR%EFxv I LT, Ready REETH B Z &L #FERL T,
a. LTFDaOY Y REEITLET,

I $ oc get nodes -w

H A B

NAME STATUS ROLES AGE VERSION
host-172-25-75-28 Ready master 3d20h v1.26.0
host-172-25-75-38 Ready infra,worker 3d20h v1.26.0
host-172-25-75-40 Ready master 3d20h v1.26.0
host-172-25-75-65 Ready master 3d20h v1.26.0
host-172-25-75-74 Ready infra,worker 3d20h v1.26.0
host-172-25-75-79 Ready worker 3d20h v1.26.0
host-172-25-75-86 Ready worker 3d20h v1.26.0
host-172-25-75-98 Ready infra,worker 3d20h v1.26.0

TARTD/ — P REEZRET DDICHDIDNBHENHY FT,

b. NotReady RE&ED / — K'H 2HAIE, /—KRICOJ1 > L, &/—FKD

Ivar/lib/kubelet/pki 74 L 7 N =D L TXTDOPEM 7 74 L ZHIBRLE T, /—NIC

SSHE#E# YT 2N Web AV Y —ILDY—IFID 4V RO FERATEET,

I $ ssh -i <ssh-key-path> core@<master-hostname>
Yo IpkiTa LI M) —

sh-4.4# pwd
/var/lib/kubelet/pki
sh-4.4# s
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kubelet-client-2022-04-28-11-24-09.pem kubelet-server-2022-04-28-11-24-15.pem
kubelet-client-current.pem kubelet-server-current.pem

10. $RTOIAY MAO—ILTL—YRANTkubelet Y—EXEBREE L F 7,

a. VAR —=RZAMDLLUTOOAYTY REETLET,
I $ sudo systemctl restart kubelet.service

b. kI RTOIAY MA—ILTL—YHRANTCZIDOFIEEZEYIRLFT,

N REPRDOCSREEBALET,

R

B—)—RISRI—PI3D2DRYYa—)lAgERIY hO—ILTL—V /) —R
THREINBISRAY—RE, 7T—h—/—R&aFLWISRI—ITIE, &R
TEREFDCSRIEHYEFHA, TOFIBICYAMINATWVWERIARTOIT Y
KERFxy ITEET,

a. BEDCSRO—BZHELEY,

I $ oc get csr

Al
NAME AGE SIGNERNAME REQUESTOR
CONDITION
csr-2s94x 8m3s kubernetes.io/kubelet-serving system:node:<node_name>
Pendingﬂ
csr-4bdét 8m3s kubernetes.io/kubelet-serving system:node:<node_name>

Pendingg
csr-4h185 13m  kubernetes.io/kube-apiserver-client-kubelet
system:serviceaccount:openshift-machine-config-operator:node-bootstrapper Pending

©

csr-zhhhp 3m8s kubernetes.io/kube-apiserver-client-kubelet
system:serviceaccount:openshift-machine-config-operator:node-bootstrapper Pending

o

QOO =+ kubelet ¥ —E X CSR(L—HF—HTAEY 3=V I LA YA h—IL
Fﬁ)o

w%‘é’a’ M node-bootstrapper CSR.,

b. CSRDFMELE2—L, IhABMTHBDIEZHRLET,
I $ oc describe csr <csr_name> ﬂ

Q <csr_names (&, RITD CSRDY X MH 5D CSR DEHITT,
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c. TNTNDEWA node-bootstrapper CSR #&EFE L £ 9,

I $ oc adm certificate approve <csr_name>

d 21— —Il&>TFOEYa=ZvIEINhd4A VYR MN-ILDIBEIE. ThZEhOEMA
kubelet 32t CSR # &L £ 7,

I $ oc adm certificate approve <csr_name>

R B—XN—@aAY  O—ILTL—UHIEBICEBELTWSZ EAERLET,
a. VAN = KRA MDD eted AVTFF—DETHTHDIIEEHEALET,

I $ sudo crictl ps | grep etcd | egrep -v "operator|etcd-guard”

H oAl
3ad41b7908e32
36f86e2eecaaffe662df0d21041eb22b8198e0e58abeecae8c743c3e6e977e8009
About a minute ago Running etcd 0
7c05f8af362f0

b. VAN =KX NS, etcdPod AETINTWVWB I EEHERLET,

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

Al
NAME READY STATUS RESTARTS AGE
etcd-ip-10-0-143-125.ec2.internal 1/1 Running 1 2m47s

27 —4 2 Pending DIHEPHAICEBDETHOD etcd Pod N —ERRI N BI5E.
HOFHRLTHLBEF IV I Z21TVWET,

13. OVNKubernetes xv k77— FS 74 VA FERLTWBEEIE., VANY—ary i Oo—ILY
L—YARAMNTIRAWIY MO—ILTFL—VRAMIBEMTONATWE/ —RKAX TV b
ZHIBRL X9,

I $ oc delete node <non-recovery-controlplane-host-1> <non-recovery-controlplane-host-2>

14. Cluster Network Operator (CNO) #* OVN-Kubernetes A~ hA—ILFL—Y%HBF 7041 L.
EELTVWAVWIY M A-F—IP7RLRAZZRL TV AW E2HRBLEY, JORRZHE
REBITE, UTOOYY FOHEADEZEHICHERLE T, ZOBRMERINZEZTHF->TH
5, RDFIETITANTDHRARA K LD Open Virtual Network (OVN) Kubernetes Pod DB #EEIC
EHAFT,

$ oc -n openshift-ovn-kubernetes get ds/ovnkube-master -o yaml | grep -E '<non-
recovery_controller_ip_1>|<non-recovery_controller_ip_2>'
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R

OVN-Kubernetes Y hO—I)L L —YABF 704 I, BEIOIT Y RHZE
DHAEIRT EFTICS-10 DUELDIBIBZEDHY FT,

15. OVN-Kubernetes *v N7 —20 7574 VAFEALTWBHAEIE. §XTDKRRMT Open
Virtual Network (OVN) Kubernetes Pod Z#HBi&&# L £ 9,

R

MEED L OEFEADZ{T Webhook & Pod BB 22 &N TEFE

¥, failurePolicy % Fail ICE%E L TIEIND Webhook Z3ENNT % &, Pod AM4E
B3N, Ex7OERNKRET 2A8ELSHY £, Thik, 7525 —DIKE
DETHIC Webhook ZRES L VHIRT 2 & TEMTEEY, V75R9—D
IRENEBICETINLEIC, Webhook EBEEMICTEZ T,

Fizlk, 7529 —DREDETHIC failurePolicy % —B8IC Ignore ICERET
XET, VIR —DRENERICETINLZIC, failurePolicy % Fail IC7
5ZENTEXT,

a. /J—ANY Y RF—=HR—=2Z (nbdb) EH T RND Y RF—HR—2 (sbdb) ZHIFR L &
¥, Secure Shell (SSH) #fFERLTY ANY—KRbEHEYOIY hO—LTL—Y /=K
K770, ROOAXY RERTLET,

I $ sudo rm -f /var/lib/ovn/etc/*.db

b. DAY Y RAEEITLT. §TD OVN-Kubernetes A hO—JL T L — Pod #HI& L
F9,

I $ oc delete pods - app=ovnkube-master -n openshift-ovn-kubernetes

c. RODOAT Y RAEZETLT. OVN-Kubernetes A~ hA—JIL T L —Y Pod "BEF7O4 X
1. Running REEICAHR > TWBZ & &#MEALE T,

I $ oc get pods -I app=ovnkube-master -n openshift-ovn-kubernetes

6
NAME READY STATUS RESTARTS AGE
ovnkube-master-nb24h 4/4  Running 0 48s

d ROOAT Y RAEZEFTLT. §TOD ovnkube-node Pod #HIfE L 7,

$ oc get pods -n openshift-ovn-kubernetes -0 name | grep ovnkube-node | while read p ;
do oc delete $p -n openshift-ovn-kubernetes ; done

e. RDIAT Y RAERFTLT. §XTD ovnkube-node Pod "BE T 7O4 T, Running ik
BICA>TWA I EEMRALET,

I $ oc get pods -n openshift-ovn-kubernetes | grep ovnkube-node
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16. thDIEEIRDOY FO—ILTL -V EIDTDHIBRLTBERLET,
IhicEgk, FrILWIEY 3 UEsl I, eted NBEINICZRT—IL

o 1—H—HANTAOETIZVILERTAYILA VA MN—ILEFERT IHBEIE. SHICEKR
LizExEEAUAEAFERLT, :/hm—wfv IRV VEBERTEEY, M

D2WTlE, 21— ﬂ ﬁjmtya_/ﬁbt972§ HBRTAZGIVICA VA MN—=ILT B
ESRBLTLEX

YYD BIER
7y TLET,

DIk

H
[=]

VAN =KADY VERIBRL. BERLGVTIZIW

® installer-provisioned infrastructure ZZ{T L TW35H&E., FLIETI YV APIZFEALTYY
VEERLTWEIGEIR. UTOFIEEERTLET,

gk

H
[=]

DANY) =KADYV ZHIBRL., BERLABWTLZI W

installer-provisioned infrastructure TOXR7 X & )LA4 2V X h—)LDi5Z

A, OvbhO—ILTL—UTIVIEEBERINTEA. FHlICDOWT
&, R7A&)LA M A—ILTL—Y /) —ROXBASRB LTS

EZ
LY,

a. Kbnh/izaryhro—ILTL—VERAMOWTIhDODOYY VEREBLET,
DRI —ILT IV ERATEDY—IFI T, cluster-admin 2—H—& L TUTOOT
Y REEITLET,

I $ oc get machines -n openshift-machine-api -o wide

H 1
NAME PHASE TYPE REGION ZONE AGE
NODE PROVIDERID

STATE
clustername-8qw5I-master-0

Running m4.xlarge us-east-1 us-east-1a

3h37m ip-10-0-131-183.ec2.internal aws:///us-east-1a/i-0ec2782{8287dfb7e
stoppedﬂ

clustername-8qw5I-master-1 Running m4.xlarge us-east-1 us-east-1b

3h37m ip-10-0-143-125.ec2.internal aws:///us-east-1b/i-096c349b700a19631
running

clustername-8qw5I-master-2

3h37m ip-10-0-154-194.ec2.internal
running

Running m4.xlarge us-east-1 us-east-1c
aws:///us-east-1c¢/i-02626f1dba9ed5bba

clustername-8qw5bl-worker-us-east-1a-wbtgd Running m4.large

us-east-1 us-
east-1a 3h28m ip-10-0-129-226.ec2.internal aws:///us-east-1a/i-
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010ef6279b4662ced running

clustername-8qwb5l-worker-us-east-1b-Irdxb  Running m4.large us-east-1 us-
east-1b  3h28m ip-10-0-144-248.ec2.internal aws:///us-east-1b/i-
Ocb45ac45a166173b running

clustername-8qw5l-worker-us-east-1c-pkg26 Running m4.large us-east-1 us-
east-1c 3h28m ip-10-0-170-181.ec2.internal aws:///us-east-1c/i-
06861c00007751b0a running

Zhix, kbhzavhro—ILFL—VvKRA MDY bMO—=LTL—UIP VT
9 (ip-10-0-131-183.ec2.internal),

T77ANWVRATLDI 7AIIEELE T,

&J

$ oc get machine clustername-8qw5I-master-0 \ﬂ
-n openshift-machine-api \
-0 yaml\
> new-master-machine.yaml

SbhhiaryrO—IL7L—YERZA MOy A= ILTL—rII VDRI EIE
ELZEI,

c. BRIDFIE TR X 17z new-master-machine.yaml 7 7 1 L =fRE&E L. L VWE&RE]
HE|YLHT, RERT1—ILREZHIBRLET,

i. statustty v aveEEHIBRLET,

status:

addresses:

- address: 10.0.131.183
type: InternallP

- address: ip-10-0-131-183.ec2.internal
type: InternalDNS

- address: ip-10-0-131-183.ec2.internal
type: Hostname

lastUpdated: "2020-04-20T17:44:29Z2"

nodeRef:

kind: Node

name: ip-10-0-131-183.ec2.internal

uid: acca4411-af0d-4387-b73e-52b2484295ad

phase: Running
providerStatus:

apiVersion: awsproviderconfig.openshift.io/vibetai

conditions:

- lastProbeTime: "2020-04-20T16:53:50Z"
lastTransitionTime: "2020-04-20T16:53:50Z2"
message: machine successfully created
reason: MachineCreationSucceeded
status: "True"
type: MachineCreation

instanceld: i-0fdb85790d76d0c3f

instanceState: stopped

kind: AWSMachineProviderStatus

i. metadata.name 7 1 —J)L REFIROLEICEEL XY,
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HWYYVERURN—EZHR L. RBOEBESZRICHAATRAESICEET S
ZENWRINET, ZDHITIE. clustername-8qw5l-master-0 (£ clustername-
8qw5sl-master-3 ICEEINTWE T,

apiVersion: machine.openshift.io/vibetai
kind: Machine
metadata:

name: clustername-8qw5I-master-3

iii. spec.providerlD 7 1 —JL RZHIFRL ZF T,
I providerlD: aws:///us-east-1a/i-0fdb85790d76d0c3f
iv. metadata.annotations & & U metadata.generation 7 1 —)L R ZHIBR L £,

annotations:
machine.openshift.io/instance-state: running

generation: 2

v. metadata.resourceVersion & & ' metadata.uid 7 1 —JL KEHIFR L X9,

resourceVersion: "13291"
uid: a282eb70-40a2-4e89-8009-d05dd420d31a
d kbhzaryhO—ILTL—VHERAMNDITYVEHIBRLETD,

I $ oc delete machine -n openshift-machine-api clustername-8gqw5I-master-0 ﬂ

Sbhh/iaryrO—IL7L—YERZA MOy NA=ILTL—UITI VDRI EIE
Ebi’a—o

e. YUUNBIBRINI I EEHABLEY,

I $ oc get machines -n openshift-machine-api -o wide

H A5
NAME PHASE TYPE REGION  ZONE AGE
NODE PROVIDERID STATE
clustername-8qw5I-master-1 Running m4.xlarge us-east-1 us-east-1b
3h37m ip-10-0-143-125.ec2.internal aws:///us-east-1b/i-096c349b700a19631
running
clustername-8qw5I-master-2 Running m4.xlarge us-east-1 us-east-1c
3h37m ip-10-0-154-194.ec2.internal aws:///us-east-1c¢/i-02626f1dba9ed5bba
running

clustername-8qw5bl-worker-us-east-1a-wbtgd Running m4.large us-east-1 us-
east-1a 3h28m ip-10-0-129-226.ec2.internal aws:///us-east-1a/i-
010ef6279b4662ced running

clustername-8qw5l-worker-us-east-1b-Irdxb  Running m4.large us-east-1 us-
east-1b  3h28m ip-10-0-144-248.ec2.internal aws:///us-east-1b/i-
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Ocb45ac45a166173b running

clustername-8qw5l-worker-us-east-1c-pkg26 Running m4.large us-east-1 us-
east-1c 3h28m ip-10-0-170-181.ec2.internal aws:///us-east-1c/i-
06861c00007751b0a running

f. new-master-machine.yaml 7 7 1 L AR L TY > V&R L X T,

I $ oc apply -f new-master-machine.yaml
g FRHRTIUNMERINE EEZRRBLET,

I $ oc get machines -n openshift-machine-api -o wide

H A5
NAME PHASE TYPE REGION  ZONE
AGE NODE PROVIDERID STATE
clustername-8qw5I-master-1 Running m4.xlarge us-east-1 us-east-
1b 3h37m ip-10-0-143-125.ec2.internal aws:///us-east-1b/i-096c349b700a19631
running
clustername-8qw5I-master-2 Running m4.xlarge us-east-1 us-east-
1c 3h37m ip-10-0-154-194.ec2.internal aws:///us-east-1c/i-02626f1dba9ed5bba
running
clustername-8qw5I-master-3 Provisioning m4.xlarge us-east-1 us-east-
1a 85s ip-10-0-173-171.ec2.internal aws:///us-east-1a/i-015b0888fe17bc2c8
running

clustername-8qw5l-worker-us-east-1a-wbtgd  Running m4.large us-east-1
us-east-1a 3h28m ip-10-0-129-226.ec2.internal aws:///us-east-1a/i-
010ef6279b4662ced running

clustername-8qwb5l-worker-us-east-1b-Irdxb  Running m4.large us-east-1 us-
east-1b  3h28m ip-10-0-144-248.ec2.internal aws:///us-east-1b/i-
Ocb45ac45a166173b running

clustername-8qw5l-worker-us-east-1c-pkg26 Running m4.large us-east-1
us-east-1c  3h28m ip-10-0-170-181.ec2.internal aws:///us-east-1c/i-
06861c00007751b0a running

##R < ¥ ¥ clustername-8qw5l-master-3 A ER X 11, Provisioning 5 5
Running IC7 T —XAEEI N2 & EREICRY £T,

RO UDMERIND ETILHD DA NI ZHBELNHYET, etcd VT RY—
Operator ZX ¥V F7E/ — RAEELRREBICRZ2 EBFNICEARLE T,

h. UAN) —FRZAMNTIRAVWELXLZIY MO—ILTL—VERARNT, ThHDRTFY S
ERRYRLET,

7. ROAXV KEAALT, 94— LA—K%E=F7ICLET,

$ oc patch etcd/cluster --type=merge -p '{"spec": {"unsupportedConfigOverrides":
{"useUnsupportedUnsafeNonHANonProductionUnstableEtcd": true}}}'

IOARVRICELY, ¥—I Ly hZEBICBFERL. B PodZA—IL7I FTEBLDIC
Y ET,
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18. YANY —KRAMADBDY —IFIL T4V RIT, ROAYY REEFTLTY ANY —
kubeconfig 7 7 1 LA TV ZAR—MLE T,

$ export KUBECONFIG=/etc/kubernetes/static-pod-resources/kube-apiserver-
certs/secrets/node-kubeconfigs/localhost-recovery.kubeconfig

19. etcd DBT7O4 AV M EEHIICEITLET,
1) 1/X1) — kubeconfig 7 7 {1 V& TV ZAR—KMLIEDERLCY—IFIVT 4V RIT, RO
vV RZ2RTLET,

$ oc patch etcd cluster -p="{"spec": {"forceRedeploymentReason": "recovery-"$( date --rfc-
3339=ns )""}}' --type=merge

Q forceRedeploymentReason Iz —BE THBNENHY X T, TDLdD, 91 LRIV TS
MEmInNEd,

etcd 7 524 — Operator " BT 7OAM AV NERTTDE, BT —MAMNSZY TDRYT—
W7y TERBKIC, BBED / — KD Pod & HICEEILE T,

20. RDARY RZAANLT, 94— LH—RZFVICRLET,
I $ oc patch etcd/cluster --type=merge -p '{"spec": {"unsupportedConfigOverrides": null}}'

2. RDAX Y K% AFA LT, unsupportedConfigOverrides 27 > a A4 72 =¥ MO SHIBR
INIEEHRBTEET,

I $ oc get etcd/cluster -oyaml

22. TRTD/)—RKRPRFOIVETSaVICEHFINTWEZ EAHRALET,
DSRAY—ICT IV EATES49—IFI)LT, cluster-admin 2—H—¢ L TUTOaOY Y K%
EITLEY,

$ oc get etcd -o=jsonpath='{range .items[0].status.conditions[?
(@.type=="NodelnstallerProgressing")]}{.reason}{"\n"}{.message}{"\n"}'

etcd @ NodelnstallerProgressing JKRFEH %R L. IXTD/ —RAFRHFOVES 3~ T
HBZEEBALET., BEFIHNEBICEITING E, COHAIIKIE
AlINodesAtLatestRevision "R T=xI N F 7,

AlINodesAtLatestRevision
3 nodes are at revision 7 ﬂ

Q ZOBITIE, BFEOYES 3 VESIXT T,

H771C 2 nodes are at revision 6; 1 nodes are at revision 7 2 EDEHD ) EY 3 VB SHE
FN2HE. CNIXEFNMKRAE L TETHTHLIIEEERLET., HOFHLARICER
TLET,

23 etcd DBF7OA4%IC. A hO—ITL—VOHFBRO—IL T N ERBRENICETLET,

kubelet "REEO— RNS U H—AFHLTAPI H—N—(CEHINTWS 78, Kubernetes
APl H—NN—(3ftbdD /) — RICBA VA M —=ILEINZET,
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DSRAY—ICT IV EATES49—IFI)LT, cluster-admin 2—H—¢ L TUTOaOY Y K%
EITLEY,

a. Kubernetes APl H—/N—DFHBEO—IL 7D M E@HINICETLET,

$ oc patch kubeapiserver cluster -p="{"spec": {"forceRedeploymentReason": "recovery-
"$( date --rfc-3339=ns )""}}' --type=merge

TRTD/—RPRFDVEY I VICEHINTWS I E2HERLET,

$ oc get kubeapiserver -o=jsonpath="'{range .items[0].status.conditions[?
(@.type=="NodelnstallerProgressing")]}{.reason}{"\n"}{.message}{"\n"}'

NodelnstallerProgressing SRR F M4 ZHER L. IRXTO/ —RPRFDOIES 3 v THB
CEEHIARLEYT, BN ERICEITINS &, ZOHAICIE AlINodesAtLatestRevision
BRIINFET,

AlINodesAtLatestRevision
3 nodes are at revision 7 ﬂ

‘) ZOBITIZ, BFEOYES 3 VESIXT T,

H771C 2 nodes are at revision 6; 1 nodes are at revision 7 2 EDEHD ) EY 3 U BS
NEENZHEE. CNIEEFMRRE L TETHTHEIEEEKRLET, BOoOFHLE
BICBRAITLET,

b. Kubernetes A hOA—5—IRX—I+—DHFHRO—IL TV M EBHIICEITLET,
$ oc patch kubecontrollermanager cluster -p="{"spec": {"forceRedeploymentReason":
"recovery-"$( date --rfc-3339=ns )""}}' --type=merge

ITARTD/—RPRFDVEY I VICEHINTWS I E2HERLET,

$ oc get kubecontrollermanager -o=jsonpath="'{range .items[0].status.conditions[?
(@.type=="NodelnstallerProgressing")]}{.reason}{"\n"}{.message}{"\n"}'

NodelnstallerProgressing SRRE M4 ZHER L. IRXTO/ —RPRFDOIES 3 v THB
CEEWRARLEYT, BN ERBICEITINS &, ZOHAICIE AlINodesAtLatestRevision
BRRIINZET,

AlINodesAtLatestRevision
3 nodes are at revision 7 ﬂ

‘) ZDBITIE. BFEOYEY 3 VESIXT T,

H771C 2 nodes are at revision 6; 1 nodes are at revision 7 2 EDEHD ) EY 3 v BS
NEENZHEE. CNIEEFMRRE L TETHTHEIEEEKRLET, BoOFHLE
BICBHAITLET,

c. Kubernetes A7 ¥ 2 —5—0OFHBA—IL 77 M &&HIFICETLE T,
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$ oc patch kubescheduler cluster -p='{"spec": {"forceRedeploymentReason": "recovery-
"$( date --rfc-3339=ns )""}}' --type=merge

ITARTD/—RDPRFDVEY I VICEHINTWS I E2HERLET,

$ oc get kubescheduler -o=jsonpath='{range .items[0].status.conditions[?
(@.type=="NodelnstallerProgressing")]}{.reason}{"\n"}{.message}{"\n"}'

NodelnstallerProgressing SRR E M4 ZHER L. IRXTO/ —RPRFOIES a3 v THB
CEEHRLEYT, BN ERICEITINS &, ZOHAICIE AlINodesAtLatestRevision
BRRIINZET,

AlINodesAtLatestRevision
3 nodes are at revision 7 ﬂ

Q ZOBITIR, BFEOYES 3 VESIXT T,

H771C 2 nodes are at revision 6; 1 nodes are at revision 7 2 EDEHD ) EY 3 U BS
NEENZHEE. CNIEEFMRRE L TETHTHEIEEEKRLET, BOoOFHLE
BICBHAITLET,

TRTOIAY MA=LTL—=VERAMNPBEFILTEY., V75R9—IIBMLTWS I & %R
L/i-a—o

DSRY—ICT IV ERATES49—IFI)LT, cluster-admin 21— —¢ L TUTOaOY Y K%
EITLEY,

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

Al
etcd-ip-10-0-143-125.ec2.internal 2/2  Running O 9h
etcd-ip-10-0-154-194.ec2.internal 2/2  Running O 9h
etcd-ip-10-0-173-171.ec2.internal 2/2  Running O 9h

BIXFIEORICTRTOT7—70— K BEDEMEICRES & D I1IC9 %1C1E. Kubernetes APl 1B % R 7F
LTW3E Pod 2BEEILEY, NhiliE, IL—4%—, Operator, ¥—RK/X—F 4 —aVR—FV K
% & D OpenShift Container Platform AV R—% ¥ A& F N FE T,
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Pz

AOFIELTT LS, IRTOY—EIANETINALREICRES L THOBFOHNHE
BH2GENHYET, & 2L, oclogin #FH L 5R5EI&. OAuth Hr—/X— Pod A°
BEBTZ2FETT CICHELAWVWITREELIHY T,

ENBFEREEIC system:admin kubeconfig 7 7 1 L& FA T2 I & E#RFFL T EI W,

ZDAEIE, OAuth b= Y TIEA LK SSL/TLS 7 54 7> NEBAZICE D WTERL %
TWET, ULTOOAY Y REEFTL, TO7 74V EFERALTCRIETETET,

I $ export KUBECONFIG=<installation_directory>/auth/kubeconfig

UFDa~xy FeRITT BEFHLI - —FBZRTLIT,

I $ oc whoami

RS R
o 1—H—|l&o>2TTOEYIZVIINDIFRI—DRTAZILADA VA M—)L

o R7X&H)aAvihO—ILTL—V/)— RO

714.8. K#A ML —Y DIRREEITICE T 2B S & UOIESE

OpenShift Container Platform 7 5 X4 =D WIFNHADFERDKKA ML =V %2 FHT 2HH/IC. 75
29 —DIREEITBEE eted HITREFEINF T, & 21, Pod TEITINT W3S Elasticsearch 7 5 R

& —, F/zld StatefulSet F 7V TV R TEITINTWVWET—IR—ARBRETHZAREELHY FT,
etcd /Ny 2 7 v THSETT BIHBEICIE. OpenShift Container Platform @7 —2 O0—RKDRXF—4 R
HEETINET, 72KEL. eted RFTy T ay MHAHWZEICIE., AT7—49 REEDH T IZHRTINh D
AREMEA DY T,

BF

KGR 2—L (PV) DRBIE etcd ATy T ay MUEEEFNFEHA, etcd RF v T
v 3 v MH 5 OpenShift Container Platform 7 5 249 — %1859 85I1C, EETIEAW
J7—/ 0O— KRS EERT—HFICTIEALELY., TOHNTELY TRHBENHY X
ERS

UFiE. AWRT—9 R 2EMT 52T FHITY,

¢ MySQLTF—HR—=ANPVATIVTIMNTNRNY I Ty FEIND Pod TEITINTWS, etcd
AFw ¥ 3y hH 5 OpenShift Container Platform #1859 % &, Pod D& & # YR L&
TFLTH, RYa—LZRAPL—oTONAF—ICRLEEY ., ETHO MySQL Pod B4R L
YINZHIFTIEHYEFHA, TOPodik, ARNL—I7ONAY—TRY 2—L%ETT
L. RICPVEZREL THBEARY 2 —LZBSRIDEDICFHTETI 2MENHYZET,

® PodPlik, /—RKXICEYHETLHNTWERY 2a—LARFERLTWS, FIDPodh/—FK
YILHBRALR) 2a—LEZFERALTVWSIHEEICetcd RF Yy T3y RBMERINLIGEIC
etcd DETHEITINDE, R 21—LALN/—RYICEYHETENTWS I EDRET Pod
PINERICEETERL Q2 AEENHY £, OpenShift Container Platform (& Z DEIL)
TAHRHFET., R 2—LHIEFNICYBEEIhDIDIITIEHY FHA, INHELBFEIC
&, R)a—L%Z/—RYDOLFHTYYREL, /—RKXICEIYHTTSBIETPodPl %i2
BTEBLDICLET,
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o VS RTONAF—FLIFA ML= 7ONA T —DEREEIERD etcd RF v > a v bDE
BRRICEHFIN, AP RET, 7O 5 —DOREERICIKET 5 CSI RS N—F (i
Operator BERE LR ARY F 9, TNhHD RF 4 /N—F 72l Operator THEARFRIIFEREF
BCEHFITINENHIBENDHYET,

o FNAANMNeted RF v T 3 v hDERKKIC OpenShift Container Platform / — KH S BIkR X
nieh, ZEINEEINL, O—HILRA ML — Operator T. /dev/disk/by-id ¥ 7= (% /dev
TALIN)—DLEBEETZEPVOIVRY YY) VIMERINE T, ZORRTIE,
A—AIPVAFELLBVWT NS RESBLTLEIAREESAHY £,
COBBEEEBET2ICE,. EBEIUTZTOLENHYET,

1. TN ZAHDENR PV =FEITHIBRLZE T,
2. &/ —KFDB2URYy o)V EHIBRLET,
3. LocalVolume % 7|4 LocalVolumeSet 7 72 =7 h2HIBRLET (R ML —Y 5> k&R b
L—YDFE > O—ANWVKRY) a—LEFRALEKEAMN—Y > O—AWVA ML=
Operator D) YV —ZDHIR %= S 8R),
7.15. POD @ DISRUPTION BUDGET ({Z1lLIREEDF &)
Pod @ Disruption Budget ICDWTHEE L, ThERELZET,
7.15.1. Pod @ Disruption Budget ({fFILIXREDFH) ZEH L TEE L TL 5 Pod D
ZEET D HE

Pod i Ty b Tl XVTFUVRADEHD/ —RDRLA VL, ERFPD Pod ICHT H2RE
HEHEETEEY,

PodDisruptionBudget (. FEFICEEIL TWI2REDH B L T hDORNMNIELIFNA—EYF—V%
BETBAPIA TV TV NTYE, IhHAE2TOVIIMIRETEIEWE. /—RDAVYFFVR (Y
SRAY—DAT =IOV FEEIZRAI—DT Y T L — KRR EDET) BFICERILE, ZOREE
(/—RDBEETEA) BENRIEI Y a3 VDBAICOAFTINET,
PodDisruptionBudget 7 7> = 7 N DR EIL. ROEFERLH TR INE T,

¢ —EDPodICHTBEINIDYI) —HETHEIINILELI S —,

o ERICFIBTAICTZBNEDH 2 Pod DRNREISET ZATAMEL AL,

o minAvailable (. FEFFICEEICFATRETHZUVEDH S Pod T,

o maxUnavailable (&. FHEEICFIBAARAIICTE S Pod 8LT9,

pa 3

Available |&. Ready=True DIRREICH B Pod A5 L £9, ready=True (&, ERKIIxt
IBRTE — BT 2IRTCOY—ERDBHFDNT—IVIEMT 2EHNH S Pod &35 L
9,

maxUnavailable ® 0% Z 7=1Z 0 4 % L\ & minAvailable @ 100%. =W LIkl 71 A%
ICELWMERFRIINEITA, ChITEY / —RERLA Y (B ShBRVWESICT
Oy 7 3N3eElELrHY £9,
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Digk

==
[=]

OpenShift Container Platform @ g X TDY Y VERE T —ILICE T S

maxUnavailable D77 #JL hZEIX 1 TT, THDEAZTEHET. —EIC1D0D3
v O—IWFL—V/)—REEHFITRIEEWELFT, v bO—ILTL—V
T=ILDZDEE ZICEBELAVWTL IV,

IR %34T LT, Pod ® Disruption Budget 23 R TD 7OV LY NTHIRTEZIENTEET,
I $ oc get poddisruptionbudget --all-namespaces

H A B

NAMESPACE NAME MIN AVAILABLE MAX UNAVAILABLE
ALLOWED DISRUPTIONS AGE

openshift-apiserver openshift-apiserver-pdb N/A 1 1

121m

openshift-cloud-controller-manager  aws-cloud-controller-manager 1 N/A 1
125m

openshift-cloud-credential-operator  pod-identity-webhook 1 N/A 1
117m

openshift-cluster-csi-drivers aws-ebs-csi-driver-controller-pdb N/A 1 1
121m

openshift-cluster-storage-operator  csi-snapshot-controller-pdb N/A 1 1
122m

openshift-cluster-storage-operator  csi-snapshot-webhook-pdb N/A 1 1
122m

openshift-console console N/A 1 1

116m

#..

PodDisruptionBudget |&. /& T% minAvailable Pod A 257 ATEITINTWVWBRIHEIXERETH
2EHRINET, COFIREBAZITRTDPodiFTEI Y 3 vORFRERY ET,

R

Pod DEBEIBAS LTV TV T a VvDREICEDWVWT, BEIEMDEL Pod & Pod
@ Disruption Budget DEH % 17 L THIRRI 2 AREMELHY £ 7,

7.15.2. Pod @ Disruption Budget £ L TEEI L T\L\ % Pod BDIEE

FEFICRE L TWAREDH S L T HhOmMEFIZ/\—t > F7—2 &, PodDisruptionBudget 7
TV M EERLTEELET,

FIE
Pod @ Disruption Budget 25 E ¥ 2 ICIE. UTFZEITLET,

L. YAMLZ7 74 IVEUTOELOIBRA TV NEHETHERLET,
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apiVersion: policy/v1 ﬂ
kind: PodDisruptionBudget
metadata:

name: my-pdb
spec:

minAvailable: 2 @)

selector: 6

matchLabels:
name: my-pod

PodDisruptionBudget |& policy/vl APl )L — T D—E T,

®9

FERFICHAARETHIVEDH S Pod DRI, IhillE, BEILEINNA—EYT—Y
(B1:20%) =HEE T 2 XFIEFERATEIXT,

o

—ED) Y —RIIHT B INIILDY ') —, matchLabels & matchExpressions DifER
ERENICEEINEY, 7OV NHDTARTD Pod #EIRT 2ITI1E. TD/NT A —
Y—%=ZHDOFFICL XY (f: selector {}).

Frld, UTFZRTLET,

apiVersion: policy/v1 ﬂ
kind: PodDisruptionBudget
metadata:

name: my-pdb
spec:

maxUnavailable: 25% 9

selector: G

matchLabels:
name: my-pod

PodDisruptionBudget (& policy/v1 APl 7' )L—TD—E T,

®9

EFICFIAARAICTE % Pod DERA, Zhilid. BRE LI/ A—tYF— (6 20%)
ZIRETIXFINEFRATEET,

9 —EDY YV —RIIR/TBINIILDY ') —, matchLabels & matchExpressions DfER

EHREBMICKEAINE T, 7OV NROTARTOD Pod ZBIRT ZICIE, ZD/NT X —
Y—%ZZHDFFICL FT (ffl: selector {}).

2. UMTFOAR Y REERFTLTA TV ba7OP ) MEMLET,

I $ oc create -f </path/to/file> -n <project_name>

7153. EFETCHWPod DTS 3 VR S—DIEE

Pod @ Disruption Budget (PDB: {£ILIREED F &) Z A L CRFICFIATREICT 2LEDH 5 Pod
HIRETDIHA. EETRVWPdAIESI Y 3 VHREARINDIZUHEERTEET,

UFDORY S —DHZIRTEET,

IfHealthyBudget
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EETIBEVWETHFD Pod 1F, REINALT IV r—2arvMMBZEInaWgEICBBYIES T
xFd,

AlwaysAllow

EETIEARWEITHOD Pod I&. Pod @ Disruption Budget DFEEIHAZINTWVEHE D MTHH
HDLFTIEY MTEEFT, TDRY P —IL Pod H CrashLoopBackOff IREETR v I LTW3B T
TV r—<av¥ Ready A7 —9 ADBEICKKLTWE T S r—>a v, EBICEELR
WP Y r—>avaIE) NS BDICERTEEY,

BF

Pod ® Disruption Budget ICf L TIEE TIERWPod DITEY Y 3 ViR O —%BET
HEEIE. T /0 —TLEa—MEEE L TORMEATEEY, 72/0V—7L
Ea—#EEIE. RedHat BEYR— KDY —EXLRILTJTY =X K (SLA) DFRHN
THY., WEMICER2TIERWEELHY F9, RedHat 1d, ERBRIETCINALAME
AT HRBLTVERA, 77/0V 7L E1—HEERK. SFOMRMESE
SREIRHELT. ARBETHREDT AN ZITWT 4 — My 7 2R LTVWEELSZ
EEEMELTVWETY,

RedHat D574 /Oy —7 L Ea1—#eEDyR— NEEICRET 283FMIE. 77/ 09—
T E1—#EDYR— MNEFE 2S8R LTI,

DT /AYv—TLEa—#EEAFERTT %ICIE. TechPreviewNoUpgrade #aEtz v M #HRICT 2
WMENHYET,

DI

==
[=]

9 2 A% —T TechPreviewNoUpgrade #gEtz v N ZEFMICT B &, TWICRT I &

NTEF, XM FT—NR=VavoBEFIHITFONET, ABFBIZRAY—TlE. 2D
HREty NEBAPICLABWVWTLCEI W,

FIR

1. PodDisruptionBudget # 7> =V 2 E&HT 2 YAML 7 7 A L& {ER L. IE&E T\ Pod D
ITEVYavR)O—%BELET,

pod-disruption-budget.yaml 7 7 {1 JLDHl

apiVersion: policy/v1
kind: PodDisruptionBudget
metadata:
name: my-pdb
spec:
minAvailable: 2
selector:
matchLabels:
name: my-pod
unhealthyPodEvictionPolicy: AlwaysAllow ﬂ
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@ EEFTihuvPodIESY 3 YRY Y —& LT liHealthyBudget % 7= iE AlwaysAllow O\
Thhn%EIRL F 9. unhealthyPodEvictionPolicy 7 1 —JL RAAZEDIZE., T 74 K
I& IfHealthyBudget T¢,

2. LTFDOY Y R%%E47 L T PodDisruptionBudget 7 7> =7 M /ER L £ 7,
I $ oc create -f pod-disruption-budget.yaml

PDB CIEETRWPod DI ES Y 3 ViR o —H" AlwaysAllow ICEEEINTWBHBE, /— K&K
L1y (BBH)L. COPDBMNRETIEEICEELAWT ) r—>3 VD Pod I EY NTEE
-a—o
BEEEIR

o HMEES — NDFEAEICEL ZREMAEDEMIL

e Kubernetes K¥F 2 X~ M ® Unhealthy Pod Eviction Policy

716. 72 K7ANA ¥ —DERIBTHROO—FT—> 3 » FITHIR

OpenShift Container Platform @4 ~ X b —JL#&IC, —EOMEETIE, #IEA Y X b —ILEICERI 1
2029 R7ONA ¥—DFREEROO—T—> 3 VEIFHIBRABEICAY FT,

PR —HFRDORIABREZFEHATE S LD ICT 31T, Cloud Credential Operator (CCO) AM#E A

T25V—OJLy bNEEHLT, /70RO S —DOREBEHREZEETIDLDICTILENHY F
_a—o

7.16.1. Cloud Credential Operator 1—7 1 U 71 —%FE LAV >V K 7ONRS 45—
FifEHROO—T—va v

Cloud Credential Operator (CCO) 2—7 1 ') 7 1 — ccoctl (&, IBMCloud ICA Y A h—ILE NI Z
RY—DY—U Ly NOEHFHEYR—FMLTWET,

71611 API¥F—0O—F7—> 3V

BEOH—EXIDDAPI¥F—A20O0—FT—>3avl, ®WHhdTdY—ILy NAEHFRTEZET,

EIE= Jia
e ccoctl N1 F)—%FEELTWD,
o {YVAM—=JLINTWSBSA 7 OpenShift Container Platform 7 5 24 —ICBEEDOH—E X ID
BH 3,

FIR

e ccoctl 1—F 1 )F4—%FHLT, Y—EXIDDAPI¥F—A2O0—F—>3v L, ¥—7
Ly hEBHLET,

$ ccoctl <provider_name> refresh-keys \ ﬂ
—-kubeconfig <openshift_kubeconfig_file> \ @)
--credentials-requests-dir <path_to_credential_requests_directory> \ 6
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--name <name> °

Z7ONA ¥ —D &7, f:ibmcloud % 7|3 powervs,

75249 —ICEEMIF 5N TWS kubeconfig 7 7 1 )b, & &
I¥. <installation_directory>/auth/kubeconfig T3,

DILDIEI‘E%EO)E—_kb\{%ﬁ{n%)T{ |/7 I\ U -

6@ N e

OpenShift Container Platform ¥ 5 24 — D&,

pa )

9 5 X% —T TechPreviewNoUpgrade #gEtz v MIL>THEMELI ATV /
OY—7LEa—#eE%FERL TWS5E(IE. —-enable-tech-preview /35 X —
Y—%EBHOBUENHYZET,

7162. 750 R7ONA ¥ —DRAIBEROFHICLZ2O0—FT—> 3 v

227 RN, §F—DRIBFHRN\MMASHDERATEEINDEHE. 7757 K701 5 —DR5EER
DEHIC Cloud Credential Operator (CCO) MMERT 23— I Ly NaFETEMT 2HELHY F
-g_c

5 RFBEIEREO—T—>av$570RIE, CCOEFRTAILIICKREINTVWSEE—RIC
EoTZEDLY EF, mint E— l\’éﬁﬁﬁbfb\6977\’9 DEREIERAO—T—> 3> LB, BB

INEREEBERTHERINAD Y R— DEREEIFRITFENTHIR T 2R EENHY XY,
=S5
e VSR —F. HALTWSB CCOE—RTDYZV FREBHROFEHO— vavely

R=FTBTSYRNITA—LICA VA MN=ILINTWDS,

o mint E— FIZDWTIE, Amazon Web Services (AWS) & & U Google Cloud Platform
(GCP) " R— NI ET,

o passthrough €— Ki&. Amazon Web Services (AWS). Microsoft Azure, Google Cloud
Platform (GCP). Red Hat OpenStack Platform (RHOSP). Red Hat Virtualization (RHV).
B L' VMware vSphere THR— NI E T,
L 95'7 |*“7°D/\"f 7‘—t@’f V7—7 I’r Z‘Cﬁﬁﬁi‘ﬂ%muﬁﬁ*ﬁ%wﬁ L/—C\:\é

° %ﬁmﬁﬁﬁhm E—RDCCONIZRYI—THEAINBLIICERET HDIC+HDR/N—
Iwvvavrhd,

FIR

1. Web 3> Y —JL® Administrator /X\—ZX %Y 5 14 7T, Workloads - Secrets IC#E L £,

2. Secrets R—YDKRT, /5o RKRFOnNA 55— —r>—o Ly hERBDITET,

TSy hNITx—A =Ly MR

AWS aws-creds
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TSy NI x—A =Ly MR

Azure azure-credentials
GCP gcp-credentials
RHOSP openstack-credentials
RHV ovirt-credentials
VMware vSphere vsphere-creds
]
H
3. ¥—2Lv bERALTTICH B Options X = 21— %2 1) w2 L, EditSecret &R L £
ER

4. Value 714 —JLRORBZRHLEY. COBEREZHEAL T REFEROFHRICEDI RS
l:: t %EEEIL\T % i-g_o

5 Value 74 —JILRODTFANEISHRTANA T —DFWORFIEHRTEE L. Save &7
Dy o2 LZE9d,

6. vSphere CSI Driver Operator D417 > TWAL vSphere 7 5 R 9 —DERIIBERAFH T S
&lE. Kubernetes AV hO—5—Ix—I v —%@EHEIMWICO—ILT7 T b L TEHFINLERE
'Tﬁ%ﬁ%i@ﬁ?é%\%b“% YET,

yz =)
A vSphere CSI Driver Operator B E®ICAR > TW3IHE. COFIBEIFFAETT,

BEH I N7 vSphere SRELBEHR A @A 9 5 ICIE. cluster-admin O—J)LZFDO2I1—H—& LT
OpenShift Container Platform CLI IO Y4 > L. LA FOaOT Y RZETLET,

$ oc patch kubecontrollermanager cluster \
-p="{"spec": {"forceRedeploymentReason": "recovery-"$( date )""}}'\
--type=merge

REIBEHmA O—ILT Y I N TWBRL. Kubernetes Controller Manager Operator D A 7 —4
Z 1% Progressing=true =3 & L £9, AT —FH R%EKXTFTSIIE, ROOATY RERTLE
ER

I $ oc get co kube-controller-manager

7. 95 AF—®O CCO A mint E— F‘%ﬁﬁﬁ?’%i’)[&ﬁ*ﬂfb\é%n\ (Eho)
CredentialsRequest 7 72 27 MIL > TBRINZZEIVR—x Y Y=L v MEHIBRL
i-a_o

a. cluster-admin O—)L % D1 —%—& L T OpenShift Container Platform CLI ICO 4 ~
LET,
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b. BRINALITRTODAVE—RXY b —I Ly hDEZREIH & U namespace ZEF L 7

)

$ oc -n openshift-cloud-credential-operator get CredentialsRequest \
-0 json | jq -r ".items]] | select (.spec.providerSpec.kind=="<provider_spec>") |
.spec.secretRef’

Z ZT. <provider_spec> (&7 57 R7ONA ¥F—DRET ZEICRY £,
o AWS: AWSProviderSpec
® GCP: GCPProviderSpec

AWS O oMY > FILH A

"name" "ebs-cloud-credentials”,
"namespace" "openshift-cluster-csi-drivers"

"name" "cloud-credential-operator-iam-ro-creds",
namespace" "openshift-cloud-credential-operator"

BINZIAVR—VMDEY—U Ly MZHIBRLF T,

0
\\ﬁt

$ oc delete secret <secret_name> \ﬂ
-n <secret_namespace>

@ /L vtommiEEELET.
9 =YL v MEEE namespace ZIEEL T,

AWS >—7 L v b OHIERSI
I $ oc delete secret ebs-cloud-credentials -n openshift-cluster-csi-drivers

TANAS=aAV Y —ILHhSREREFETHIR T IZHNEIHY FHA, BEBEINZO
VIR=R VMDY= Ly hNEHIBRTBE, CCOIWFTSY T+ —LbhSEEEFEORIIER
EHIRR L., FRROREIBHRAEFERLET,
WBEE
REAIBRMAEREIN &R T BICIE, UTFEERITLET,
1. Web 3> Y —JL® Administrator /X\— XY 5 4 7. Workloads - Secrets IC#¥E L £,

2. Value 71 —ILROHABHIZEEINTWAR I E%=RELE T,

BIER R

® vSphere CSI Driver Operator

716.3. 755 RO/ 4 —DEREEIEIRDHIRR
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Cloud Credential Operator (CCO) %Z mint E— N T L T OpenShift Container Platform 7 2 X 4 —
EAVAM=I)LLERIC. U5 RH—OD kube-system namespace h S5 EIEE L NI)LDREBER> — 2
Ly NEBIBRTEE T, BEELNIVORIERIE. 7Yy T/ —RREDREINNR—Iv a3y
HENBEETEIERRICOANETT,
p= 2T
z-stream IA DT v 7 L — ROFNIC, REAEBHRDPY—I L v b ’&”‘ﬂ% L RILDERE
BREHICTICRIVELNHY £T, RABRIEFELAWVEEIE. 7Ty TITL—RH)
TOYOINDAREMENDHY T,
[} =355

e USRH—NH, CCONLMDY S REREBHROHIBRAE Y R— N TBTSY NI —LICA VR
h—ILIhTW3, Y R—MTRTSY M7+ —LIEAWS B LV GCP,

FIR

1. Web 3> Y —JL® Administrator /X\— X~V 5 4 7T, Workloads - Secrets IC#E L £,

2. Secrets R—YDKRT, /5o RKRFOnNA 55— —r>—o Ly hERBDITET,

TSy MNTx—A =Ly MR

AWS aws-creds
GCP gcp-credentials
]
.
3. ¥Y—=2JLv MEELUTTICH S Options X =1 — %27 1) v Y L., Delete Secret %3 &R L
x7,
BaEtE IR

® Cloud Credential Operator [ZDWT
® Amazon Web Services (AWS) —7% L v MR
® Microsoft Azure ¥—% L v b DK

® Google Cloud Platform (GCP) ¥—%7 L v MR

707. RV SAY—DA A —J A N) —LDEBTE

OpenShift Container Platform % JEE#RIRIETA > A h—JL L7=#IC. Cluster Samples Operator M A
A=Y ZAMN)—LB L must-gather 1 X —J AN —LZRELET,

717.1. 2 5—") > D Cluster Samples Operator D4 HR— K
4 >~ X h—JUBEIC, OpenShift Container Platform I imagestreamtag-to-image & L\ 5 ZEIDERE

< v 7% openshift-cluster-samples-operator namespace IZ{Ef L £ 9, imagestreamtag-to-image
BREXY TS, BAA—JZARN)—LITDIVN)—FEREINDAA=I)PEENZET,
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BREXY TDdata 74 —ILRDEIZY M) —DF—DFK
I&. <image_stream_name>_<image_stream_tag_name> T7Y,

OpenShift Container Platform D 3E#E#HE 1 >~ X b —JLBSIC, Cluster Samples Operator D 27— 4% R |&
Removed ICEREINZE T, IN% Managed ICEFET 52 &5 &EIRT 2HBE. YV TIHA VR b=
IWEINET,

R

XYy M= ERINTVWIRBEFLEUMINTWIRETY Y TV EFERT 3IC
. XY MNT—VDOHEBDY—ERICT IV AT Z2RENHBIGE’HYET., —FE
ZDPHFTIE, Github, Maven Central. npm. RubyGems., PyPi &M HY £9, HE
IC& o TlE. Cluster Samples Operator D74 7Y = MHAMERY—ERICEETE S
£IILTBHIC. BMDOFIEEZRTT2HLELIHYFET,

ZDconfigmap g, 1 A=Y RANMNY—LEAVIR—NTBEDICIS—VVITTE2RENDHZA XA —
JOSRIEHRE LTHERATEET,

e Cluster Samples Operator »* Removed ICEREINDHE. IT— UV IINLIY AN —
EERRT 2D, FHTZ2UEOHIBFEDIZ—) VIINLLIRAN)—ZHRITEET,

o HLWconfigmap #HA4 R&ELTHERAL, S5—YVIINALLIZARN)—IIRERY Y TIL
EIS—)UILET,

® Cluster Samples Operator 5%EA 72 = ¥ kD skippedlmagestreams ') A M2, I 5—1)
TINTWRWA A=Y ZN)—LZBMLET,

® Cluster Samples Operator 584 72 = ¥ M D samplesRegistry # XI5 —!) /XL YR
M)—ICBRELZXT,

® RIZ. Cluster Samples Operator Z Managed ICE8EL. S T— VYT LA A=Y MNY —
LA VA RM=ILLZET,

7172 RKRBOLYVZA RN —FLEIF—) v T3N LY R KMN)—TO Cluster
Samples Operator f X—Y XA M) —LDER
Cluster Samples Operator IC & > TEIE X115 openshift namespace DIFEAEDA A=Y A MY — LA

¥, RedHat LY A M) —D registry.redhatio iIZ#hH B4 A—Y2S5RLEYT, I5—YVJEInsn
A A=Y ZAPMN)—=LICIBEBRINEE A,

pa )

cli. installer. must-gather, & Utests 1 X—J XA MY —AWEFA VYA =L R4O—
RD—EETE A, Cluster Samples Operator ICL > TEEINFEFHA, ThHIDWVWT
id. ZOFIETHRWEEA

BF

Cluster Samples Operator (&, JE#EHTIRIE Tld Managed ICERET 2 BN HY £,
AAXA=—DVZARN)—L%ZA VAL BICIFE. IT—YVITINELIRN) —DYBE
T9,

AR
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cluster-admin O—J)LAF D1 —H—E L TITRI—ICTIVERATX S,

IS—LYRMNI—DTLY—F Ly hDER,

CIS—YVITBREDAA—TR N —LDA A =VILT I ERALET,

$ oc get is <imagestream> -n openshift -0 json | jq .spec.tags[].from.name | grep
registry.redhat.io

XY NT—IDRIRINARBETREETZ2M A -V AN —LICEEMIF LN

registry.redhatio DA X —Y % EHEBINLIZ—DWVWITIMIIS—) VI LET,

$ oc image mirror registry.redhat.io/rhscl/ruby-25-rhel7:latest ${MIRROR_ADDR}/rhscl/ruby-
25-rhel7:latest

TR —DAA—TREF TV M EFERLE T,

$ oc create configmap registry-config --from-
file=${MIRROR_ADDR_HOSTNAME}..5000=$path/ca.crt -n openshift-config

TR —DAA=TVEREF TV M, IT—ICUERERIND CAZEMLEY,

$ oc patch image.config.openshift.io/cluster --patch '{"spec":{"additional TrustedCA":
{"name":"registry-config"}}}' --type=merge

. Cluster Samples Operator 524 72 = 7 b @ samplesRegistry 7 1 —/L K%, IS5 —&KET

EEINLI S —DIFFD hostname DR ST LD ICEH L X,
I $ oc edit configs.samples.operator.openshift.io -n openshift-cluster-samples-operator

R

ZhlE, AAXA=—VRAN)—LDAVR—MNTOEBRATIS—F/EIMREAHZX
LAMNMEARAINABAVOTREICRY T,

. Cluster Samples Operator i 4 72 = 7 k D skippedlmagestreams 7 1 —JL KIZTX5—1)

VIINIBWARX—TZAN)—LEBIMLET, FLE YV TIWAA—IZRN)—LDWT
nNEHYR—MTD2RENDWIGEIL. Cluster Samples Operator % Cluster Samples Operator
BREA TV Y D Removed ICEREL 9,

L

Pz
Cluster Samples Operator (&, 41 X—Y A M) —LDA VR— MIKBLKIBE

ICT7 52— MEFITLFEIH. Cluster Samples Operator I EHRICEHITY 535
BbHNnE, ThSEBRITLTVWAVWEIICRAZBAEHY FT,

openshiftnamespace D7 7L —hDEZLIEFA A=Y A MN)—LESRLEY, TDE
&, Removed AL TA X =Y AN —LETVTL—MNDOEAERET D E, A A=Y
AN =—LDOVWThHODBRELTWBEDICT Y TL— M EBICHEELRWVGERICT VT
L—hDEAEZHATT 2N RCRY FT,
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773 Y R—KT—9ENET BDDY 5 RAY—D%ElF

2y NT—ODFIRINCRIEEZFEATZ2I7 75X & RedHat Y R—MNEDT NNy JT7—4 %%
TBHIC. T 74V MO must-gather 1 X =2 %4 ViR— MT2RENH Y £9, must-gather 1
A—=IR@FTI7AINRTAVR=—bINT, XY NT—IDHRINAEZREDISZS—1E. YE—HN)
RIN)—DORFDAA—THTINTBLODICA VI —FY MITIERATEE A,

FIR

L. I5—LYRAM)—DEFEINS CA % Cluster Samples Operator sRED—EE LTI T R
H—DAA—IREATV I MIEMLTLWAWSEEIE. UTOFIEEZERTLET,

a VIRI—DAA—VREF TV MFERLET,

$ oc create configmap registry-config --from-
file=${MIRROR_ADDR_HOSTNAME}..5000=$path/ca.crt -n openshift-config

b. V3R —DAX—IUREATII MI. IT—ICHEBEREFEINSD CAZEMLE
ER

$ oc patch image.config.openshift.io/cluster --patch '{"spec":{"additional TrustedCA":
{"name":"registry-config"}}}' --type=merge

2. A VA= RAO—RKMNSFT 7 #)U D must-gather 1 X— %A ViR— ML E T,
I $ oc import-image is/must-gather -n openshift

oc adm must-gather 1< >~ RDEITHIC, LLFOHID L S IC —-image 75 7 =fERAL. R4 O— KA
X—=—Y%SRLET,

I $ oc adm must-gather --image=$(oc adm release info --image-for must-gather)
7.18. CLUSTER SAMPLE OPERATOR f X —Y R N Y — L% T DEHHI AR
4V IR—NDERE

FLONR=2 3 D FRATREICA ST EZICA A=V AN =LY TEERHICA VR— T B &
T. Cluster Sample Operator 1 X =Y DHFFH/N—V a3 VILBICT IV EATESR LD ICRYET,

FIR

1. ROOAT Y R%EZETL T, openshiftnamespace DIRTDA X —Y A MY —LZRELE
ER

I oc get imagestreams -nopenshift

2. ROOAT ¥ R%&EZETTL T, openshiftnamespace DI RTDA A=Y AN —LDH JTHEF
LET,

$ oc get is <image-stream-name> -o jsonpath="{range .spec.tags[*]}{.name}{"\t'}{.from.name}
{\n'{end}" -nopenshift

UFIChZRLET,
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$ oc get is ubi8-openjdk-17 -o jsonpath="{range .spec.tags[*]}{.name}{"\t'{.from.name}{"\n'}
{end}" -nopenshift

H A B

1.11 registry.access.redhat.com/ubi8/openjdk-17:1.11
1.12 registry.access.redhat.com/ubi8/openjdk-17:1.12

3.RDAR YV RERITLT, AX—VAN)—ALILFEETZIEYTDA A=Y DERNLA >V
/_.ﬁ’_ I\%Zb-yl_)l/bia—o

I $ oc tag <repository/image> <image-stream-name:tag> --scheduled -nopenshift
UFICHZERLEYS,

$ oc tag registry.access.redhat.com/ubi8/openjdk-17:1.11 ubi8-openjdk-17:1.11 --scheduled -
nopenshift
$ oc tag registry.access.redhat.com/ubi8/openjdk-17:1.12 ubi8-openjdk-17:1.12 --scheduled -
nopenshift

ZMDav v RIZ&Y, OpenShift Container Platform [dZ DIEFEDA XA —Y A N =LY T %
EHMICEFHFLET, COHER I IR —2EDT72IL M TIEDICEEINE T,

4, ROAX Y REETLT, EEHMLABA VYR—MNDRAT V12— IVAT—YRAEHERELZET,

oc get imagestream <image-stream-name> -o jsonpath="{range .spec.tags[*]}Tag: {.name}
{\t'}Scheduled: {.importPolicy.scheduled}{"\n'H{end}" -nopenshift

UFICHZERLET,

oc get imagestream ubi8-openjdk-17 -o jsonpath="{range .spec.tags[*]}Tag: {.name}
{\t'}Scheduled: {.importPolicy.scheduled}{"\n'H{end}" -nopenshift

H A B

Tag: 1.11 Scheduled: true
Tag: 1.12 Scheduled: true
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OpenShift Container Platform @4 ¥ 2 h—JLRIZ, BHED/ —RKIY RV THU S RAY—% X 5ITHGR
L. ZEHICEDETHRITAATEET,

81 RHELOEaA— T >®D OPENSHIFT CONTAINER PLATFORM 7
ZRAY—~DIEM

RHELOYFEa—r/—RIZDWTHEEL, ThaFERALET,

81LRHELOAYVEa1—K/—RDIFZRAY—~ADEMIIDWNT

OpenShift Container Platform 4.13 Tl&. x86_64 7 —* 7 7 F v+ —_L T user-provisioned
infrastructure 1 > 2 b —JU £ 724 installer-provisioned infrastructure 1 ¥ X h—JL =BT 33545,
PSR —KHNDAVE1—FT 1 <& LTRedHat Enterprise Linux (RHEL) ¥ Y % ER T 54
ToavhpyuEd, V7RI —ADIY bO—I)LT L —2 <> VT Red Hat Enterprise Linux
CoreOS (RHCOS) ¥ VA BRT 2 UEAHY 7,

PSR —TRHELAVE2— MYV VAFHTBEIEABRLARESIF. IRTOARL—FTa VT
VATLDZATHAVIBEBEXA VYT F UV RAEHBYELET, YRATLDEHFAEZETL., Ny FEEH
L. TOMIRTOBEBELRYIRIVARTITIHELHY T,

installer-provisioned infrastructure ¥ 2 24 —MIZ A, installer-provisioned infrastructure 7 2 X 4 —
DEERA S —1) V71T & Y Red Hat Enterprise Linux CoreOS (RHCOS) AV Ea—T4 VIR VUNT
72 NTEMINS/SH, RHELAVE21—FT 4 Y III VU EFHTEMT 2UENHY 7,

BF

® OpenShift Container Platform 227 2 24 —AD T > VNS HIRT 2 I1C1E. A<
L—=T A VIS RTLERET DRENH DD, V59 —ITEBEMT % RHEL
RUVICDWTIRERADON—RI 75 EAT2HENHY T,

® swap X E!)—IE. OpenShift Container Platform 7 5 24 —|JEBII N D TN
TORHELIY Y VY TEMICINE T, Tho5DI Y Tswap XY —2FRPIC
THIEWETEZEA,

RHEL OvEa—hrvovik, O MAO—ITL—VBHBHELTHLISRAI—IENNT 2HELDH
Uij—o
812.RHELOYFEa1—hr N/ —RDYRTFLEH

OpenShift Container Platform IRE M Red Hat Enterprise Linux (RHEL) A Ea— T VIELLTDE&
BON—KRIzT7AKREL VAT LLRILODEHEHILZLTWEIRELSHY T,

o FJ. HBMEWLDRedHat 7H 7V ¥ MIEIA OpenShift Container Platform % 722 1) 7> 3
VHRIFThIERY FHA, IhhRWGEIR, EEBYEFICEBVEDLELLLEIL,

o EHRFRIFETIIFRAINZGT—/7O0—RNII®RTSaAE1— =/ —RZRHBETEZ2HELDH
VFET, V75R9—BEE(IZ, FEINEZT7—IO0—RE2HEL, 7—/N—AvYy ROHN10% %

BT 2RENHY FY, EEERIEDOHZE. / —FRAMNDOESEIFRRBTEICKEEZEZX 2
ZEDNBTWED TR Y —RZEYETEELIICLET,

o ZURATLIEE, UTDON—RD 2 7ERZH/mLTWBREDNHY T,

A HmIA XA I+IGKBES, 7 = I I+ TN AR I+ = A AL anC m"EBEIZXA Z 4N
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VoOAUIERICVRNUXTER 7 AN By RIS/ NV ) /T KRl / /7T T IddO UR1J CI1L9 71 S A

2R,

o R—AOS:"BWIN'AYVAN=IFT>ava{Eil-RHEL 8.6 LIf%,

BF

OpenShift Container Platform 7 2 A4 =AM RHEL7 AV Ea—k<2 v
DEMEHR— M INhFEEA,

LART®D OpenShift Container Platform M/N—Y 3 Y TUENCHY R— b I N T
W/ZRHEL7 AYEa— kTP UL HBFE. RHELSICT Yy T L—K¥
5ZEETEEFHA, ILWRHELS AR MAFT 7O/ THMELNHY., &
WRHEL7 KRR M ZHIBRT 20BN HY FT, 5FllIE. /—FOBEEEY
vavESRBLTIEIW,

OpenShift Container Platform TIE#E L o 7o h. T IFHIBRI Wi E R
HEBEDTRFTD—EIZDWTIL, OpenShift Container Platform 1) 1) —X / —
D MRS LUTHIRIhIZBEE /> a Vv ESRLTCEIWY,

e NetworkManager 1.0 LA,

e 1vCPU,

e &/\8GB®DRAM,

o ar/ AEEL T 74 IV AT LD®RNSGB D/N— KT 14 X V%8,

e Jusr/local/bin/ ZEL 7 7 A IV AT LDFR/IN1GB D/N— KT 4 X718,

o —BTALIN)—ZEBUI 7AWV RTLDRNIGCBDN—RT 4 RVM8EE, YRATLD—
Bf7 1 L2 N —I&. Python DIE#RES A TS —D tempfile EV 21— IV TEEINZIL—IL
IKEDWTREINET,

o0 BYATALIZ, YRATLTONA Y —DBINODEHAHETIVLELNHY FT, &AL,
5 A% —7% VMware vSphere LA Y A =)L L TWBIHE., T4 RAVEETD AL —Y
HA4RSA4 VI CTERESI N, disk.enableUUID=true B4R EINZIHELHY F
_a—o

o BYRTALIL, DNS CTHRARERRRA MREFHELTISRAI—DAPITY RIRA V MIC
TOECATEDZNERAHYET, BEINTWVWERY NT—0 X)) T4 —T I ERE
HE, V5A9—DAPIY—ERIVRIRA Y MADVRT AT V)R AEATHEHEN
HYFEd,

B ETE R
o J—RKDHIE

8121 ABAEELRERDEE

A—HF—2TOEYa =V ITMAVIZANSIVFv—%2FERTZHE. V5RAY—DEEBTIVE
BADT7I72ARGHRINDZD, 1 VAM—IVEICISRAY—DIAEZELER (CSR)YDAH=ZX A
ZRETIVENDHYFT, kube-controller-manager l% kubelet 754 7> N CSRD&H%EZE L F

9. machine-approver (&, kubelet ZREEIEHRZEA L TERIN B RUIAZTOEIMLZRIETE X

HA, BURIIUDNIDERERTLAENE I DN AR TERWVWLHDTY, kubelet IRIEFAEDE

RKOBWMZRIEL, TNOEZERTI2HEEZHRL. ERTILENHYET,
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8.1.3. Playbook 2T D7HD T ¥ v D#fiF

Red Hat Enterprise Linux (RHEL) &AL —F 4 VI RT7LE L THERAYT 2OV Ea— VU %
OpenShift Container Platform 413 2 5 X4 —IEIMNT %8I, Fich/ —RZ2 0 SR 5—IZEMY %
Ansible Playbook #3179 2 RHEL8 Y V2 #g T 2 MEBENHYEXT, ZOIXIVIFITRAI—D—
EICIERY FHAN, VT RI—ILTIVECRATEZHEIHYET,

AR
® Playbook #3179 %< > ~IZ OpenShift CLI (oc) #1 Y A b—ILLE T,

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

FIR

1. 25X%—®0 kubeconfig 7 7 1 IVE LUV IV ZRI—DA VA M—=JLIZEALEA VA =L
TOVSLNRHELS XYYV EILH B I EEHRELET., ChAERITITB12DAFELT,
PSR —DA VAN =VIFERALETY VYERUYY VAFERTZIENTEET,

2. %%, AVvEaAa— MYV ELTEHERIBZFEDIANRTDRHELKRRAMIT7IVEATES
FOICEELZFT, Bastion & SSH 7O0F>—F I VPN OFERALE., BT 248 THATI

N2IRTCOAEEMRTEET,
3. IRTDRHELFERMADSSH 7V A% FH DI —H—% Playbook #1757 Y VY THRE
L/i-a—o
BE
SSH ¥ —R—ADRBIEAFAHTZHE. F—452SSHI—Y v hTEET I
ENHY FT,

4, TNERITLTLAWSEEICIE., ¥ V% RHSMICES L. OpenShift 7240 S>3y
DT=NEZNICTYYFLET,

a. YU VA RHSMICESRL T,
I # subscription-manager register --username=<user_name> --password=<password>

b. RHSM DS ®RITDY TRV ) T2 avTF—9%TILLET,
I # subscription-manager refresh
c. MAHREAY TRV T avaEYRMNRRLET,
I # subscription-manager list --available --matches *OpenShift*'

d. BRIOOY Y ROHA T, OpenShift Container Platform %724 1) ¥ a > D F—JL ID
ZROIF. Thz7%vyFLEY,

I # subscription-manager attach --pool=<pool_id>
5. OpenShift Container Platform 413 TRERQRY R MY —2BMICLE T,

I # subscription-manager repos \
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--enable="rhel-8-for-x86_64-baseos-rpms" \
--enable="rhel-8-for-x86_64-appstream-rpms" \
--enable="rhocp-4.13-for-rhel-8-x86_64-rpms"
6. openshift-ansible z 2O MERNNYy T —V %A VAN —ILLET,
I # yum install openshift-ansible openshift-clients jq
openshift-ansible /XY 5 —J 34 VA M=V TOT S L21—T 1 )T 14 —%RHE L. Ansible
Playbook 2 E DI S AH —ICRHEL AV Ea— K~/ — REBINT 57-DICRHERMBD/Ny & —

VHBIUVEETBZHRET 7ML ETILLE T, openshift-clients (£ oc CLI Z12# L. jq /S
T—=IF AT RSA4 ETOISON HAODRRAE=RALEIEET,

814.RHELOYFa1—K/— RKDHERE

Red Hat Enterprise Linux (RHEL) ¥ < > % OpenShift Container Platform 7 5 24 —I|ZBINY %/,
%R R b % Red Hat Subscription Manager (RHSM) IC&8k L. A7 OpenShift Container Platform 4
TR9)FoavaET7IvF L. BERYRIN) —%BMITI2BEFHYET,

1. ERANTRHSM ICEHELF T,

I # subscription-manager register --username=<user_name> --password=<password>
2. RHSM DL \FDY TR ) T avrF—89%TIWLET,

I # subscription-manager refresh
3. FIRARERY TRV FoaveEYRAMRRLET,

I # subscription-manager list --available --matches *OpenShift*'

4, BRIODOY Y ROHA T, OpenShift Container Platform % 724 1) a7 —ILID &R
D, Ihz79vyFLET,

I # subscription-manager attach --pool=<pool_id>
5 yum YRIY MY =% I RTEMCLET,
a. AMICEINTWSB RHSM JRY M) —Z g XTEMICLIT,
I # subscription-manager repos --disable="*"

b. YD yum VR M) —% ) ZMKRTL., repoid ICHZETNOLDEFAAELET (HD

WE) o
I # yum repolist

c. yum-config-manager Z AL T, Y Dyum YR N —ZEBDICLF T,
I # yum-config-manager --disable <repo_id>

FlE, IRTOYVRY M) —ZEDILET,
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I # yum-config-manager --disable \*
FMAFER)RY M) =S WGFHICIE. BOOBREEIINEErHY FT,
6. OpenShift Container Platform 413 TWHERY)RI M) —DHEBMICLF T,

# subscription-manager repos \
--enable="rhel-8-for-x86_64-baseos-rpms" \
--enable="rhel-8-for-x86_64-appstream-rpms" \
--enable="rhocp-4.13-for-rhel-8-x86_64-rpms" \
--enable="fast-datapath-for-rhel-8-x86_64-rpms"

7. IRA NT firewalld {21 L, #EHICLE T,

I # systemctl disable --now firewalld.service

)z )
firewalld I&, BTEAMICT DI EIETEEFEA, INERTTREHEE. 7T—H—
L ® OpenShift Container Platform A7 7 XA TEEH A,

815.RHEL AV 21— kI VDI T REI—~DEM

Red Hat Enterprise Linux a4 RL—F7 4 YV R7LE L TERT I E2—bIY IV AR
OpenShift Container Platform 413 7 5 249 —IEBMT 5 I ENTE XY,

AR
® Playbook #RTTBI I VIIMBANY rF—I% A VA RN=)L L, RELARENMTHOhTWE
ER

e (VAM—JVHDRHEL KRR M Z#fmL TWET,

Fa
Playbook #3173 7-DICHEBL TVWEIYY VY TUTOFIEERITLES,

L AVE1—- IV VRAMNBIUBELER%ZEET 5 /<path>/inventory/hosts & LD &l
@ Ansible 1 YRV M) =T 74 ILEERRLE T,

[all:vars]
ansible_user=root 0
#ansible_become=True 9

openshift_kubeconfig_path="~/.kube/config" 6
[new_workers] ﬂ

mycluster-rhel8-0.example.com
mycluster-rhel8-1.example.com

Q Ansible # 27 %Y E—RNIOAVYE21— NIV TEFTTII—HF—LEEELETT,

ansible_user @ root =157 L 72 \L\ 54, ansible_become % True ICEREL. 1—H—
IKsudo /N—3I v avaEEYHTILEN DY ET,
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9 95 X% —O kubeconfig 7 7 1 LADNNREBELX T,

Q D52 —ICEBMTBRRHEL Y Y VA Y ZMKRRLET, KR MIDWTELEH R
X VRAERETIVENHYET, ZOEZEIE. VFRI—DIIVIITIERT B
DICFRTBZRARNEGTH DD, IVVICTIERATESZLIICELWAT Y v o F 1k
W TSAR—MNDERIEZRELE T,

2. Ansible Playbook 74 L7 MY —ICRBEIL £,

I $ cd /usr/share/ansible/openshift-ansible

3. Playbook =217 L £ 9,

I $ ansible-playbook -i /<path>/inventory/hosts playbooks/scaleup.yml ﬂ

‘) <path> ICDWTIE, ¥EM L7z Ansible 1 YRV KR =T 7 A LADIRRAEIRELE T,

8.1.6. Ansible RA N7 7 A ILDABINT A —4 —

Red Hat Enterprise Linux (RHEL) A Y Ea— kI V%I S AY—IEBMT BHIIC. UTFD/R5 X —
4 —% Ansible RRA M 7 71 LICEERT 2RELHY £,

ansible_user

ansible_becom
e

openshift_kube
config_path

INR T — R LD SSH N— X DFREE % 5F
Al9%HSSHI—H—, SSHF¥F —~"—22D
REL=fEAYT 2555, ¥—% SSHIT—
VIV NTEETIHRENHYIT,

ansible_user OfEA* root TIXR LG
#&. ansible_become % True ICE%E
TEIHLENHY, ansible user & LT
BETHI—HY—IF/NNRT7—KARLD
sudo 7V B AN HREICIR D L D ICERES
NZRENHY £T,

25 249 —® kubeconfig 7 7 1 LH'E
FNd0-HANLTALYIRN)—=~D/IR
BLVT77MIVEEBELE T,

VARAFLEDA—Y—%, TTFILMNE
(Zroot T©9,

True, EH True TlERWIHEE, D/
SA=H—BmIBELLY, EELLYL
BUWTLIEIW,

BETFAILDINR & LR,

817. 473 V:RHCOSOAVE2A— I VDI ZRY—D5DHEIR

Red Hat Enterprise Linux (RHEL) A Ea— kI V%SR9 —ITBMLEIC. 73 Y TRed
Hat Enterprise Linux CoreOS (RHCOS) Av Ea— YV EHIBRL, VY —RA5BHRTEET,

AR

¢ RHELOYEa1— I I VEISRAY—ICEBMEFEATT,

FIR
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L IYYD)ARMERRFL, RHCOS OV Ea—<IY VYD ./ —REEEHELET,
I $ oc get nodes -o wide

2. FNFNORHCOS OAVEa— kT VIZDWT, /J—RAEHIKRLEY,

a. ocadmcordon A7 RAETL T, /—RICRAT Y 2 — LKA (unschedulable) D
N—U%[IFTET,

I $ oc adm cordon <node_name> ﬂ

‘) RHCOS AV Ea1—hrvwo YD/ —REEEELET,

b. /— KDL IRTDPodZ RLA Y (BR) LET,
I $ oc adm drain <node_name> --force --delete-emptydir-data --ignore-daemonsets ﬂ

‘D 458 L7 RHCOS AV FEa—hIo YD/ — REEEELZE T,

c. /—RZHIFRLZET,
I $ oc delete nodes <node_name> ﬂ

@ KLY (BB LEARHCOSAYEa— Iy YD/ —RAEEELETY,

3. AVEaA— IV VDYRANEFERL, RHEL / —ROADPE-> TWB I EAERLET,
I $ oc get nodes -o wide
4, RHCOSY Y VA YSRY—DOAVE1— NI YOO—RNASUH—DSHIBLET, RE

IYUVEHIBRLIEY, RHCOS AV EA— YV OWEBN—RI 7 E2BA A —J{LEY
TEET,

8.2.RHCOS OV Ea1— hT <> ®D OPENSHIFT CONTAINER PLATFORM
95 RY—~DEM

NRT X )LD OpenShift Container Platform ¥ 5 X 4 —IZ Red Hat Enterprise Linux CoreOS (RHCOS)
OAVEa— MY Y UVZEMTHIENTEXT,

RPAGNWNA VI SANSIFv—ICA VAN =ILINTWBEISRY—ICOAVE1I— NIV EEN
I BRI, TNDNMERAT S RHCOS YU VAR T BAMENHYFET, ISOM A=V FERY T —
JPXET7—MA@FRHLTYYVEFERTEET,

8.2.1. B &4

¢ JIRH—HERTAZIICAVAKM=ILLT WS,
o VSR —DERMICER LA VA N—ILAT 1 78 &LV Red Hat Enterprise Linux CoreOS

(RHCOS) 1 A —=IUhH b, TNLD 7714 IUDRWVEEIE. 1 VA M—ILFIBICE>TZh
LEMETIVENHY FT,
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8.2.2.1SO 1 X —Y % {FH L7 RHCOS ¥ v DER

ISOA X—=Y%FERALT, RPAZYILY SR —DBIMD Red Hat Enterprise Linux CoreOS (RHCOS)
AVEa—RMIVVEERTEET,

AR

FIR

186

¢ JSRH—DIAVE1LI—FIT VD IgnitionREZ 7AIIDURL ZBELET, TDT 7ML

PAYVARN=ILEICHTTP H—N—IC 7y J7O—RINhTWBIRHELHY FT,

OpenShift CLI (0¢) B4 Y 2 h—ILIhT W3,

CRDAR YV REZERFTLT, VSR =5 Ignition EEZ7 7ML EHEBLET,

$ oc extract -n openshift-machine-api secret/worker-user-data-managed --keys=userData --
to=- > worker.ign

. VSR =BT RKR— K L7 worker.ign Ignition 587 7 1 L& HTTP H—N—(LT7 v 7

A—RLET, INS5DT7AIVDURLZXELFT,

. Ignition 7 7 4 LAY URL CHIBETIEETH D & ARIETEXFE T, ROFITIE, avEa—+

J— RO Ignition EEZ7 7M1 EBRIBLET,

I $ curl -k http://<HTTP_server>/worker.ign

CROAR VR ERITITDEE, FILWIDVERETEHDODDISOANXA—=JILTIEATEE

ED

RHCOS_VHD_ORIGIN_URL=$(oc -n openshift-machine-config-operator get
configmap/coreos-bootimages -o jsonpath='{.data.stream}' | jq -r ".architectures.
<architecture>.artifacts.metal.formats.iso.disk.location’)

LISO 774 AEFERALT, BIMOOIYEa1— IV VICRHCOSHZA VYA MN—ILLET, 75

AY—DAVAM=IEIIIR Y VEERT BBEICERB LEEOERBUAEEZFRLET,
¢ FTARIVICISOAM A=V HEXIAH, INEEERZELET,

e LOMA YA —TITAARTISONFAL Y hAEFARALET,

AT avEEELREY. SATREREY T VRARELAEYETIC, RHCOSISO A4 X —

EREBLET, A VAM—F—DRHCOS 4 JTRIETY IOV T NEBETH2DEHDL
ia—o

s SEaC

RHCOS A VA M—ILDOEE TOERAFML T, h—XIBIBAEBMTEE
I, 7272 L. TDISOFIETIE. h—XRIBIEHEEBMTE2RKHDYIC, ROFIE
THEERT 5 & D IC coreos-installer <Y Y RAFEHTAINENHY 7,

. coreos-installer IV RAETL, 1 VAN —IEHEB I AT VavaiEELET, D

B<EH, /—RIALTDIgnition FBRETZ7 7ML EBRTZURLE, 41 VA M—ILEDT /NS
AEBETIVEIHYET,
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$ sudo coreos-installer install --ignition-url=http://<HTTP_server>/<node_type>.ign <device>
--ignition-hash=sha512-<digest>

'D A7 21— =AM VA M=ILEETT 27-DICNER root HERA W=, sudo % &
FAL T coreos-installer ¥ RAZETTE2HELHY T,

‘9 --ignition-hash & 7'~ 3 V&, Ignition & E 7 7 4 JL% HTTPURL ZfEA L TEE L. 7
Z289—/)—RDIgnition FRE 7 7 A L DEFEE LRI T 27-HDICKLETT, <digest>
. SEDFIETEYS L7z Ignition &E T 7 4 )L SHASI2 ¥4 Y T A M TY,

3@ a3

TLS 2T % HTTPS —/"—%Z A L T Ignition FRE 7 7 1 L Z1RHT 2
ENH 5% E L. coreos-installer = 3£179 2 RIICHEREREERE (CA) &Y AT A
t;(“:;.;_' '\_\__,-':' {E%EZ FT‘CiEjJU'C‘ﬁiTQ

LLTFofITIE, /devisda T/8N AADT— A NSy T ) —RDA VA MN—JLEHHL F
¥, 7T— MRSV T/ —RD Ignition BET7AIVIE, IP 7 KL R 192168.1.2 T HTTP Web
P—N—Hh5WEINFET,

$ sudo coreos-installer install --ignition-
url=http://192.168.1.2:80/installation_directory/bootstrap.ign /dev/sda --ignition-hash=sha512-
a5a2d43879223273c9b60af66b44202a1d1248fc01cf156c46d4a79f552b6bad4 7bc8cc78ddf011
6e80c59d2ea9e32ba53bc807afbca581aa059311def2c3e3b

8. ¥YvMAVY—JVCRHCOSA VA M—ILDEHEERLF T,

BF

OpenShift Container Platform @4 ~ A b —JLAFAT ZHIIC. &/ —KTA v
AMN—IDEIMLTWDB I EERRLET., 1 VAL TOERZERT S
E. RETDHREEMEDH S RHCOS A VA M—ILOBEBEORRAFETSHLETEH
‘’IBET,

O WML TYSRY—ADEMOIAVYEa1— MoV AEERLET,

8.2.3.PXE F7=I&iPXE 7— MIC & % RHCOS ¥ v DERK

PXE £72IEiPXE 7— R &ZFEBA LT, RT7 XYY S5 RY—DEI®D Red Hat Enterprise Linux CoreOS
(RHCOS) AvEa— b IV VBEFERTEET,

=S5

o VS2AH—DAVEaA—KIT VD IgnitionREZ7 7 A ILDURL ZEMELET, D774
PAYVARN=ILEICHTTP Y —N—IC 7y JO—RINTWBIRHELHY FT,

e VSR —DAVAN—IVEEICHTTP Y —/N—IC7v F7O— R LA RHCOSISO M X—Y, E
I N7 A%JLBIOS, kernel. & & initramfs 7 7 1 JLD URL #E5 L £,

o A R b—JUBFIC OpenShift Container Platform 7 5 249 —DI > U % EK T 2 7=HITER L

TEPXET—RMNAYISANSOUFv—ICT IV ERATEZHEN N HY T, RHCOSDA VR
N—=ILgICT>VIEO—AIT 1 RAIDLEFTEIHELHY T,
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e UEFI Z#f#A 9 %1% A&, OpenShift Container Platform @4 ~ X b —JLBFICZEE L 7= grub.conf
77ANCT I EATEET,

FIR
1. RHCOS 4 X =Y M PXE F/IZIPXE A4 YA M—IAEEICTORATWS I E 2R LT,

e PXE DiFH:

DEFAULT pxeboot
TIMEOUT 20
PROMPT 0
LABEL pxeboot
KERNEL http://<HTTP_server>/rhcos-<version>-live-kernel-<architecture> 0
APPEND initrd=http://<HTTP_server>/rhcos-<version>-live-initramfs.
<architecture>.img coreos.inst.install_dev=/dev/sda
coreos.inst.ignition_url=http://<HTTP_server>/worker.ign
coreos.live.rootfs_url=http://<HTTP_server>/rhcos-<version>-live-rootfs.
<architecture>.img

HTTP 4 —/N—IC 7y 7O— K L7514 T kernel 7 7 1 JLDIBFAREFEEL X T,

®9

HTTP #—/—IZ7 v 7A— K L7 RHCOS 7 7 1 L DIFATZIEE L £, initrd /X
FA—4—IEZ 4 Jinitramfs 7 7 1 JLDIZFATH Y. coreos.inst.ignition_url /35
A—4—{BIET7—H— Ignition FRETZ 7 1 ILDIFFATH Y. coreos.live.rootfs_url /3
T A—4—1{BIEZ 1 7 rootfs 7 7 1 LDIZFTIC/RY £F, coreos.inst.ignition_url
B £ U coreos.live.rootfs_url /X5 A —4 — | HTTP B LUV HTTPS D& %EHR— KL
7,

R

ZORETIE, V5 74AMAVY—IVEFERTZTYYTYYT7ILAY
V=TI EREBMMILERA, IOV Y —ILEZERET SIC

l&. APPEND 1TIC1 DLl E®D console= 8| %=BMLET, L& X

i&. console=tty0 console=ttyS0 #EMML T. mHD PC <Y FILR— b
ETS47)—AvV—IELT, 27400V Y—IVEtAVE ) —
VY —ILELTHEELZET, #FMlE. How does one set up a serial
terminal and/or console in Red Hat Enterprise Linux? 288 L T XL,

o PXE (x86_64 + aarch64):

kernel http://<HTTP_server>/rhcos-<version>-live-kernel-<architecture> initrd=main
coreos.live.rootfs_url=http://<HTTP_server>/rhcos-<version>-live-rootfs.
<architecture>.img coreos.inst.install_dev=/dev/sda
coreos.inst.ignition_url=http://<HTTP_server>/worker.ign ﬂ 9

initrd --name main http://<HTTP_server>/rhcos-<version>-live-initramfs.
<architecture>.img

boot

‘) HTTP %—/—iC7 v 7O— R L/ RHCOS 7 7 1 L DIFZFIAIEE L £, kernel /X
S A—4—fElZ kernel 7 7 1 JLDIFFATH Y. initrd=main 5|83 UEFI & X7 AT
DEEBICHETH Y. coreos.live.rootfs_url /X5 X —4 —{&|x7 — 5 — Ignition X E
774 IIVDIGFFITHY. coreos.instignition_url /X5 X —4% —{E(L rootfs DS 1 7
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TJ74IVDIGBEFTT,

BEHONCAEFEATRIHA. pd TV avilB—( V9 —TJ (A R%EHELET, k&
EZIE, enol &L ZHID NIC T DHCP %#{FEfd % I1CIE. ip=enol:dhcp %% 7E L

2]
7,
©

HTTP H—/N\—I(C 7w 70— R L7z initramfs 7 7 1 L DBFREIEEL X T,

R

IDRETIK, V2 71h0aAVY—IEHATIYVYTOYY 7)Y
V=ILT7 I EREEMIRY EFEA, BIOAVY —ILEBRET SIC

I&. kernel {TIC1DLLED console=8|#EBMLFT, & %

i&. console=tty0 console=ttyS0 #3EMML T. mHD PC <Y FILR— b
HTSAY—aAVY—ILELT, IS5 714A0AVY—IVEaEEAVY)—
VY —ILELTEELZET, #FMlE. How does one set up a serial
terminal and/or console in Red Hat Enterprise Linux? &. [&EE A& RHCOS
AVAM=ILERE] €223 vD [PXESLUISOA VYA M—=ILAY )7
WAV —LOEME] ZSRLTIEIW,

pa )

aarch64 7—%5 2V F v —T CoreOS kernel %y K7 —49 T — KT 3BIC
i, IMAGE_GZIP # 7> 3 VA EMICAR>TWEN—=IU 3 VD IPXE EIL R
EEATIZLENHY 9, IPXED IMAGE GZIP A 7> 3> #5BLT
CIEEW,

e aarch64 LD PXE (5 2 & & L T UEFI 8 LT GRUB % £ [) DIHA:

menuentry 'Install CoreOS' {

linux rhcos-<version>-live-kernel-<architecture>
coreos.live.rootfs_url=http://<HTTP_server>/rhcos-<version>-live-rootfs.
<architecture>.img coreos.inst.install_dev=/dev/sda
coreos.inst.ignition_url=http://<HTTP_server>/worker.ign ﬂ g

initrd rhcos-<version>-live-initramfs.<architecture>.img

}

‘) HTTP/TFTP $—/\—I{C7 v 70— K L7 RHCOS 7 7 1 L DA EIE L F
9, kernel /X5 A —4 —{&l&, TFTP H—/X—_L®D kernel 7 7 1 L DIFFTIC AR L) &
9, coreos.live.rootfs_url /X5 X —% —{&(& rootfs 7 7 1 L DIFZFTTH
Y). coreos.inst.ignition_url /X5 X —4 —{EIF HTTP Y ——EDT—rZA Sy T
Ignition EXTE 7 7 1 ILDIGARICARY £ 9,

@ EBONCEERYTZBA. pATvavicE—(Vs— T AEEELET, &
EZIE, enol &L ZHEID NIC T DHCP 2#fH 9 % ICIk. ip=enol:dhcp %X 7E L
ia—o

g TFTP H—/—I7 v 7O— K L% initramfs 7 7 1 L DGAAEEELE T,

2. PXEZHLWEIPXEA VY I7SRAMNSVFv—%2FRHALT, V75 R9—IIpERIAVYEa—bT Y
VEERLET,
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8.2.4. % VDIBAEERERDEKER
IOVEDSRAI—ITEIMT BEIC. BIMMLZZRETROII VICDWT 2 DORBIREDIIAEEL
EXR (CSR)DMERINE T, CNEDCSRIEBINTWSE I EAERT 20, BRERGEETIAS
EERBLTLKEIW, RUICISAT Y MNEKREERL, RICH—N—EREEKZDITIVELNHY X
-a—o

AR

o IIUUNIYTRI—IZEMINTWVWET,

FIR
L VSR =NV a@RBLTVWEHICEHELET,

I $ oc get nodes

H A B

NAME STATUS ROLES AGE VERSION
master-0 Ready master 63m v1.26.0
master-1 Ready master 63m v1.26.0
master-2 Ready master 64m v1.26.0

HAICIEER LETRTOTY VYA Y A NKREINE T,

R

EROBAICKEK, —EHD CSRAERBINDET, 7—Hh—/—K(T7—Hh—
J—RELFEND) BEFNLAWVEEL’HY T,

2. REBHBPOIMAZEERLEK (CSR) 2R L. V7RI —ILEBMLEZENENDOIS VDI SAT
v ME LY —/N—FERIZ Pending F7zI1& Approved R 7 —49 ANKRRIINTWS Z & %R
L/i-g—o

I $ oc get csr
B

NAME AGE REQUESTOR CONDITION
csr-8b2br 15m  system:serviceaccount:openshift-machine-config-operator:node-
bootstrapper Pending

csr-8vnps 15m  system:serviceaccount:openshift-machine-config-operator:node-
bootstrapper Pending

CDBITIE, 22DV USRI —IZBMLTVWET, CDY XA MIEISIIZ L DERR
TN CSRARRINSZAEMELHY £,

3. BMLAETY YOEREFD CSR §ATH Pending R 7 —4 RIT7R > 7212IC CSR AAER I A
WIZEICIE, V5 R9—T VD CSREZERLET,
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pa )

CSROO—T— 3 VIZEEMICEITIND D, V7RI —IITY U %&EM
BIBRBELUNICCSRAZARE LTIV, 1REAMURICERE LAWNEEICIE. i
BEoOo—F—YavdiThh, &/ —RKIC3DULDHRAENEETELDIC
BRYFT, INODFAEITRTCEERRTILENDHYET, V547V D
CSR WEER I 7R IC. Kubelet [JIRHELAZEDEH V4 — CSRZEMR L &
T, INhITIE. FEIOERRIDBEICRY FT, RIS, RGORHIIBEOEHZE
KiE. Kubelet ’RIL/NZ X —4 — % FOFBRMAZE L ERT 258IC
machine-approver IC & > TEHEMICEKREINE T,

pa

RT A8 IVE & UMD user-provisioned infrastructure R ED T >~ API Tld e
WTSY R4 —LTERITINTWVWE Y T RY—DIFAE. kubelet IREIHAEE
K (CSR) ZBEINICEAR T 25 E2RETI2VEN’HY F T, BRDVERI N
BWEE. APIH—/N—7 kubelet IC#EHT T 2 IR ICIRHMEIFAZE N VA TH S -
&. ocexec. ocrsh, 8LV oclogs IV NIFEEFEICERITTEFHA,
Kubelet TV RiRA ¥ MIT VR T BEFEICIE. ZOEASOEBIVET
o CDAEIFHHECSRDBEEZEHR L. CSR A system:node F7-id
system:admin 2 JL— 7@ node-bootstrapper Y —EZX 7 AV ¥ MI& > TR
HINTWRZEE2HAL., /—ROT7AT7VT14 71— 2HALET,

o ZTNLZMERICETET BT, TRETNOAMECSRICOVWTLUTOIAYY REETLE
-a—o

I $ oc adm certificate approve <csr_name> ﬂ

‘D <csr_names (&, RITD CSRDY X MH 5D CSR DEHITT,

o INTODREBHPDCSR ZERT BICIF. LTFOIYY FEERITLET,

$ oc get csr -0 go-template="{{range .items}}{{if not .status}}{{.metadata.name}}{{"\n"}}
{{end}}{{end}}' | xargs --no-run-if-empty oc adm certificate approve

pa

—EB®D Operator I&, —FD CSR B EKRINZ X THATIRVATBEMELH
YEJ,

4. DA T Y RBERDERBINLDL, VSR —ICEBMLAEBRY Y VDY —N—BEXK2MHRT S
REDHY FT,

I $ oc get csr

5
NAME AGE REQUESTOR CONDITION
csr-bfd72 5m26s system:node:ip-10-0-50-126.us-east-2.compute.internal
Pending
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csr-c57lv. 5bm26s system:node:ip-10-0-95-157.us-east-2.compute.internal
Pending

5 FYDCSRAERINT, ThHH Pending RT—F RICHZHBE. VF7RI—T2 VD
CSRZEELET,

o ZTNLZMERICETET BT, TRETNOAMLECSRICODVWTLUTOIAYY REETLE
_a—o

I $ oc adm certificate approve <csr_name> ﬂ

‘D <csr_names (&, RITD CSRDY X MH 5D CSR DEHITT,

o INTDREBHPDCSR ZERT BICIF. UTFOIYY FERITLET,

$ oc get csr -0 go-template="{{range .items}}{{if not .status}}{{.metadata.name}}{{"\n"}}
{{end}}{{end}}' | xargs oc adm certificate approve

6. TRTDIVSATYNEBLIUVY—N—D CSRIERINLEIC, TV VDRTFT—HI AN
Ready (72 YW ¥, UTFDOATY RERITLT., ThEHIALET,

I $ oc get nodes

H A B

NAME STATUS ROLES AGE VERSION
master-0 Ready master 73m v1.26.0
master-1 Ready master 73m v1.26.0
master-2 Ready master 74m v1.26.0
worker-0 Ready worker 11m v1.26.0
worker-1 Ready worker 11m v1.26.0

pa )
H—/N— CSR DEFRRICY Y U H Ready R 7T — 4% RICHITT 5 X TICHD DB
BN BHZEDDHY ET,

B EfE R
e CSR D&EfMMIL. Certificate Signing Requests #ZBR L T X W,

8.25.AWS TOHAHY L var 'N\—F 4 > aVEEHDHEHR RHCOS 7—hH—/ — RKDE
in

OpenShift Container Platform i&, 7— MR NS v TRICABING TS VEREEFHA LA VA M—
IWEEDTNA ZDN—F 1 aVEEEYR—MLET, L, var =T 1> aVEREEFERT 2
BEIE. TNARBIEA VA N—IBEFITRET 2RENHY., BETEHIEWETEEEA, 7/8 Xfp
BRAX—INERDIGERF. BRDIAVAIVRIATH/—RELTEBMTZIERTEERA, &

A

EZIE, mdlarge 1 VAV RIZT 7 4L hD AWS T/34 24 (dev/xvdb) T/var /XA—F 4 >3V k&
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HRELIZAE. mblarge 1 Y A9 Y RIET 7 4L M T /devinvmelnl /N1 R A FRT 572, B
AWS m5.large 1 Y A9 VA EBIMT R I EETEEFHA, BRAZHHEIAF—TIILY., TR0 R
N—=T 42 aVEREILKBRT ZHEEN DY £7,

AtV aVOFIRETIE, 1 VAN —IVRICERELLEDERRERDZTNA RZEFRTE2A VR Y
A EHIT, FHHI D Red Hat Enterprise Linux CoreOS (RHCOS) A Ea— N/ — R%&BINT 2 HiE %R
BALEYT, hRYLI—HY—FT—9>—U Ly bafERL. FHiRIVEa -y NERELE
To INLDFIBEIFANS VSRAI—ICEEDEHENDTY, THORANFE, DI S5 RFFOA4 A MIC
EHEAINET, L. TNNARAOMERAF—TIMBOT IO AV NTIRERY, T—RTEITHR
ETI2REIHYET,

FIR

1. OA¥ ¥ K> 4 ~ T, openshift-machine-api namespace ICF$&1L 7.
I $ oc project openshift-machine-api

2. worker-user-data >— 7 L v hHDOFIRY—I Ly MEFERLZE T,

a. Y=V Ly bhDuserDatat/>avEaTFANI7AINICTIRAR—MLET,

$ oc get secret worker-user-data --template='{{index .data.userData | base64decode}}' |
jq > userData.ixt

b. 7T¥AMT7 74 ERELT. R/ —RICERTSZ—FT12a>D
storage. filesystems. &£ U systemd X% U HZEML 9, BEICIG LT Ignition 5%
ENTA—H— %ZIBETEET,

' pa 3]
ignition 24 Y DEIREE LBAWVWTLL IV,

{
"ignition": {
"config": {
"merge": [

{

}
]
2
"security": {
"tls": {
"certificateAuthorities": [
{
"source": "data:text/plain;charset=utf-8;baseb4,.....=="
}
]
}
2
"version": "3.2.0"
b
"storage": {
"disks": [
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https://coreos.github.io/ignition/configuration-v3_2/
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{
"device": "/dev/nvmein1", ﬂ

"partitions": [
{
"label": "var",
"sizeMiB": 50000, @)
"startMiB": 0 6
}
]
}
1,
"filesystems": [
{
"device": "/dev/disk/by-partlabel/var", ﬂ
"format": "xfs",

"path": "/var" G
}
]
b
"systemd": {
"units": [
{

"contents": "[Unit]\nBefore=local-

fs.target\n[Mount]\nWhere=/var\nWhat=/dev/disk/by-
partlabel/var\nOptions=defaults,pquota\n[Install\nWantedBy=local-fs.target\n",

}

09

o -
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"enabled": true,
"name": "var.mount"
}
]
}

AWS 70OY 7T\, ZAANDIER /IR ZAAEIELEX T,
F—=HNR—=F 423 VDHAXEAENS NERITIRELET,

AENA RBRTR—FT 12 avORBREIEELEY, 7—49/—FT1>3av%k

T—MT4 RVIEMT 256 &/AMED 25000 MB (X E/NA N ASHREINZE

T W= T 74N RATALIE, BELEEA 7Y NETOFBITREREEEITART
BOHZBEHITHA IEZBEMNICEBEL XY, EQIEENRWVGEN. IBE LIENH
BINIR/MELYENIWFGE, ERINZIL—PT 7MY AT LDH A XE/N
IBPEZLH, RHCOSDEBA VA RN—ITTF—9/R—F 42 a3 VDRIDELHN L
EXINZI8EMENHY XY,

Nar /N—F 4 > a3 UADEN NI AIEELF T,

T77AINVRATFLDT#—<y hEIEELET,

Ignition BXIL— KR 7 7 A IV AT LD U Y M I N BIBARICH L THRXMARIGET TE
TIND, 274NV RTLDIY IV MNRAV M EBELE T, THIFEEDIL—
IOV NT2GMMERLUTHIDEBIHDYFHAD, ALICTZIENHREINE
-a—o

/dev/disk/by-partlabel/var /X1 X % /var /X\—F 1 > 3 VIZ¥ V¥ M § % systemd
YOIz N EEZHRLEFT,
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c. disableTemplating £ 2 3 > % work-user-data > — 27 L v DS TF A M7 714 IVICE
RLET,

$ oc get secret worker-user-data --template="{{index .data.disableTemplating |
base64decode}}' | jg > disableTemplating.txt

d 2207FAN7 7406 LVI—YYF—F—9D =Ly N7 74 ILEERLET,

D1 —H—F—4D>—o L v M, userDatatxt 7 7 1 JLDEID J — K/X—F 4
Y avIEREFRERINZ/ —RITELE T,

$ oc create secret generic worker-user-data-x5 --from-file=userData=userData.txt --
from-file=disableTemplating=disable Templating.txt

3. FHB/ —RoFRIVEa—-— b vty MEERLET,

a. AWSHEHIFICEEINZFROOAVE2a—FrToYEY MNYAML 7740 %, LTFD LD IS
ERRLEYT, RERN—T 4 arvBLUOFRICERIN 12— —FT—492—0 L v b
=EBmMLEY,

B> b

BEOOAVEa1— I vy baTFUTL—MELTHEAL, R/ — FRICBEILR
CTNSA—F—ZZELET,

apiVersion: machine.openshift.io/vibetai
kind: MachineSet
metadata:

labels:

machine.openshift.io/cluster-api-cluster: auto-52-92tf4
name: worker-us-east-2-nvme1n1 ﬂ
namespace: openshift-machine-api
spec:
replicas: 1
selector:
matchLabels:

machine.openshift.io/cluster-api-cluster: auto-52-92tf4

machine.openshift.io/cluster-api-machineset: auto-52-92tf4-worker-us-east-2b
template:

metadata:
labels:

machine.openshift.io/cluster-api-cluster: auto-52-92tf4
machine.openshift.io/cluster-api-machine-role: worker
machine.openshift.io/cluster-api-machine-type: worker

machine.openshift.io/cluster-api-machineset: auto-52-92tf4-worker-us-east-2b
spec:

metadata: {}
providerSpec:
value:
ami:
id: ami-0c2dbd95931a
apiVersion: awsproviderconfig.openshift.io/vibetai
blockDevices:
- DeviceName: /dev/nvmein1 9
ebs:
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encrypted: true
iops: 0
volumeSize: 120
volumeType: gp2
- DeviceName: /dev/nvme1n2 e
ebs:
encrypted: true
iops: 0
volumeSize: 50
volumeType: gp2
credentialsSecret:
name: aws-cloud-credentials
devicelndex: 0
iamInstanceProfile:
id: auto-52-92tf4-worker-profile
instanceType: m6i.large
kind: AWSMachineProviderConfig
metadata:
creationTimestamp: null
placement:
availabilityZone: us-east-2b
region: us-east-2
securityGroups:
- filters:
- name: tag:Name
values:
- auto-52-92tf4-worker-sg
subnet:
id: subnet-07a90e5db1
tags:
- name: kubernetes.io/cluster/auto-52-92tf4
value: owned
userDataSecret:
name: worker-user-data-x5 ﬂ

R/ —FOEBRIZIRELIT T,

AWS 70Y I T NA ZA~DIERNZEZBELET (T I TRIESEINKLEBS R
) a—1L),

a3V BMOEBSKRY a—L&EIEELZFT,

A—HY—F—H—J Ly N IT7MIEEELEXT,

o0 09

b. AvEa—kII vty NEERLET,
I $ oc create -f <file-name>.yaml
YO VHHAFAEICARDETICO LERE DD 2BEDHY FT,
4 FLWAR=F42ave&/—RMERSINIcZ & ZRELET,
a. AvEa— b3ty FAMEREINTVWE I EZHALET,

I $ oc get machineset
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o
NAME DESIRED CURRENT READY AVAILABLE AGE
ci-In-2675bt2-76ef8-bdgsc-worker-us-east-1a 1 1 1 1 124m
ci-In-2675bt2-76ef8-bdgsc-worker-us-east-1b 2 2 2 2 124m
worker-us-east-2-nvme1n1 11 1A 2m35s @)

Q IhAFHLWIAYELi— T VY NTT,

b. 3/ — FHREINTWB I 2R LET,

I $ oc get nodes

H A B

NAME STATUS ROLES AGE VERSION
ip-10-0-128-78.ec2.internal Ready worker 117m v1.26.0
ip-10-0-146-113.ec2.internal Ready master 127m v1.26.0
ip-10-0-153-35.ec2.internal Ready worker 118m v1.26.0
ip-10-0-176-58.ec2.internal Ready master 126m v1.26.0
ip-10-0-217-135.ec2.internal Ready worker 2m57s v1.26.00
ip-10-0-225-248.ec2.internal Ready master 127m v1.26.0
ip-10-0-245-59.ec2.internal Ready worker 116m v1.26.0

Q ZhizEFHL W/ —RTY,

c. ARA L Nar/'S—F 142 avAFHFLW/ —RIERINTWAZ E AR LE T,

I $ oc debug node/<node-name> -- chroot /host Isblk
UFICHZERLEYS,

I $ oc debug node/ip-10-0-217-135.ec2.internal -- chroot /host Isblk

H A B

NAME MAJ:MIN RM SIZE RO TYPE MOUNTPOINT
nvmeOn1 202:0 0 120G 0 disk

[-nvmeOnip1202:1 0 1M O part

[-nvmeOnip2 202:2 0 127M O part

|[-nvmeOn1p3 202:3 0 384M O part /boot

-nvmeOnip4 202:4 0 119.5G 0 part /sysroot

nvmelni 202:16 0 50G 0 disk

“-nvme1n1p1 202:17 0 48.8G 0 part var @)

Q nvmelinl /31 2 fvar /S—F 4 > avIcII Y hShEd,

RS
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® OpenShift Container Platform "7 4 XAV /X—F 4 > a3 V2 AT 2l AIC DWW T, Disk
partitioningZz L T 72 LY,
83. YV UANIARF IV IDTTOA

IVUANIAFIYIICDODVWTHERL, CheaF7O4LEY,

BF

SEATYVEEBBLIURT—Y VMR, UV APIDHELTWEYSRY—T
DHMEAT B ENTEZFE I, user-provisioned infrastructure D9 5 A9 — Tl
YV APl AT BOICEBIMOREEEERENBETT,

AVISANSIVF =TSy NI +—LY14THnoneDy SAY¥—IF, ¥ AP
HHERATEEEA, COFIRIE. VSRAY—ICEHINTWBEETY U, T OMEE
EHR—KNTBTSYNTA—LICA VAN =ILINTWBFEAETEERAINZT, &
DINSGA=F—F, A VAN BICEESTEZEIITEEHA,

VIR9—=DTZ9 87 3—L5A4 TERRTBITIE, UTFOIATY FERTFTLET,

I $ oc get infrastructure cluster -0 jsonpath='{.status.platform}'

831 VDANIVAFTVY
X s
TYVDANNRAFTyv PR, AvEa—heY vy MNEAREFEaOYy N O—-LTL—VF

SO YUty MIEYBBINZI Y VICOHFERATEEY,

ROVOEEMEZERTZICE. VY —REEHRL, AV bMO—F—DOFREEZEHELETT, 50/H
NotReady X 7—% ZIC 9 % Z &¥. node-problem-detector ICKIRHIARFZLEERTTE I E. HLV
ERIDZ—EDOIIVDINLVRE, FrvITHRGZRELETT,

MachineHealthCheck ') ¥V — X4 B33 NA—F— I ERFADAT—IYREF v I LZE

To IVUDANILRAF TV VICKBLEBE. COYYVIZEENICREIN, TORDY LBy
VHERRINE T, ¥ UNEIBRI NS &, machine deleted 1 XY MARRINZE T,

I VDEIRICE BB AREAFIRT Z/-HIC, IV O—5—RE1EICTID2D/—RDOH&%E KL

1> (BB L. IhEHKRLET, 209 —4 vy M T—)LTHAI N 3 maxUnhealthy L X W\ME
% FO2HODEETRVWI D UDHZHBE. BENMELETZD. FEILDZNADTREICARYET,

5
BALTIMIODWTERRWVREADBETHY ., 7—I/0—-—REBHZERBLTE

1 LNRLSBEDABEDNDHY T,

o YALTIINNETEZLE, BERIL-—THELCIAREENHY FT, L&A
&, NotReady R 7— % R &R T 27=ODY A LTI MIDWTIE, oUW
BB TOEREZRTTESLD KT RKEERET I2HENHY T,

§%§§

! -S \I\o
%%%% o SALTYNDRENMRSAZE, EETRVWYYYOT7—/0—-RDIF I V%
§%§§
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Frv i aEEFEIETBICE. VY —RAZHIBRLE T,

8311 I UANIRF TV IDTTOA1 EDOFHIE
IVUANVAF I I T TOA4TDRICEEIAREGIREEIHY T,
o TIUVUEYIMNARBETATYYDAINTYIUANILAFIVIICE>TEEINRET,

o IIVUD)—RKNIZRAY—DSHIBRINDIHZE, IVUANIVRAF Vv IETYUNEETIKE
BWEHRBRL, T<CICIhEBELET,

e nodeStartupTimeout DRICY Y Y DOXIET 5/ — KBV TR —ICMb bRWgE, T2V
FEEINEY,

e Machine )V —2RX 7 = — XM Failed DiBE. ¥ VIFTCIBEINET,

BaEE R

o JvhO—ILTL—rvIrty MIDWT

8.3.2. %+ 7’ )L MachineHealthCheck ') ¥V — X

RPAGNWEBRLTRTDYI T RR—Z2ADA A N—JL% 4 7D MachineHealthCheck ') ¥V — X
&, LFOYAML 7 74D &S ICRY FT,

apiVersion: machine.openshift.io/vibetai
kind: MachineHealthCheck
metadata:
name: example 0
namespace: openshift-machine-api
spec:
selector:
matchLabels:
machine.openshift.io/cluster-api-machine-role: <role> 9
machine.openshift.io/cluster-api-machine-type: <role> 6
machine.openshift.io/cluster-api-machineset: <cluster_name>-<label>-<zone> ﬂ
unhealthyConditions:
- type: "Ready"
timeout: "300s"
status: "False"
- type: "Ready"
timeout: "300s"
status: "Unknown"
maxUnhealthy: "40%" ﬂ
nodeStartupTimeout: "10m"

‘D FIOATEIVUALRF T Y IDGHAEELE T,
Q"B%Iwatéﬁgwﬁévvyf—w®5~w%%iLiTQ

B 27ty M <cluster_name>-<label>-<zone> XX CTiREL £9, =& Z X, prod-
node-us-east-1a & L £ 9,

60
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J—RNDREDY A LTV MNABRIZTBELZX T, Y1 L7 7 MNHEIDEREN B /-INDE, ¥V
IBEINFT, ¥4 L7777 NOERBIRCARZE, EETRAVWYY YO —0O— KDY o4
1 LR BDAEELHY T,

Q© 5 Uy NTLTABCEETEZIY VORERELEY. JhE/ -ty T — VR RER

ELTHRETEEY, EETRVTYY YOS maxUnhealthy TEREINFIRZBEZX 2358,
BEERTINIEA,

Q) IYVVUHNEETHWEHRIINDHEIC, /— KRBV SRI—IZBMTBETIVIUANILAFIVY
NETIZUNEDHBYM LT NI EEEELZ T,

Xz e

E ' matchLabels 2H < ETEH Y T TH DD, BED=—ZIICHLTIY Y IIL—F
o ETVEVITIRENHY ET,

8321L Y I UANINRF T Y IICLBEED—FZLE (short-circuiting)

—BF=Z1E (short-circuiting) BERITINDZ I EICE Y, IZVDANIVRAF TV IIEI T RY—DIEELRE

BICDAIV UV EBET DL DIRY £Y, —BFZL1E (short-circuiting) (&, MachineHealthCheck ')
Y —Z2® maxUnhealthy 7 1 —JL RTEREINZX T,

dA—H—H< > > DEERIC maxUnhealthy 7 1 —J)L RD{E% EF T %% 4E. MachineHealthCheck

i& maxUnhealthy D%, EETRWEHBITZ9—45y N T—ILROTY VEELBELET, EE
TRWT YV O#EH maxUnhealthy DFIRZ B2 2156, BEIERETINIEA,

BF

maxUnhealthy 238 E X N TWRWIEE, B 100% ICT7 4L MEEI N, T2 Vid
VT2 —DREBICEAFRRLBEINET,

#t)7% maxUnhealthy {El&. 7704 9 %9529 —0D3HEEP. MachineHealthCheck A% 59 %5 <
SUDEICE > TERYET, & 2K, maxUnhealthy [E%FH L TERO 7RIS EY T4 —V—
VETEBOT I VY MIRBTE, V—r2fNKbh 2 &, maxUnhealthy DFEEEICLY 75 R
Y —ATEMDEEEZBSIENTEET, BROTRASEY T4 =V —VERFaWITO—N\)
Azure ) =T a v TR, FRAZEVT1—ty M2FERALTETALEZRETEET,

BF

Y bO—JL 7L —>® MachineHealthCheck ')V — R 5% ET 2158
i&. maxUnhealthy DfE% 1 ICEREL XY,

COBREICLY, EHOAY  O—ILTL—VUI I UDRERETHDEBDNBIFAIC,
RYVVDNIVRF T IDNTIIavaERTLBRWIENMRIEINE T, BEHOEER
I bA=LTL—=UToUid, etcd VS RI—HDLILTWB I &, FLIIESHIH
S LYV VEBEIRADTEODORAT—) VB ENEITHRTHB I EETRLTWSH
BEMELIHY ET,

etcd 75 X9 =G LTVWEEEIE. FETONANBEICLRDZIGE’HYTT., R
=)V TERENETHDIFEIE. YO VDANIVRAFIVITRETITESDLDICT S0
ENHYFT,
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maxUnhealthy 7 1 —JU RIZEBE I 7ZIN—E YT = DVWITNNIIEKETE LT, maxUnhealthy O
BICE>T. BEOEENERY FXT,

8.3.2.1.1. #ayt# & A L 7= maxUnhealthy D& E

maxUnhealthy #* 2 [CEREI N D156
e 2DUTFD/—RAEETRWGSIC, BENAERITINIET,
e 3DUULED/—FAEBTRWGERIF., BERETINIEA,

INLDEIF, ISV UANILVAFIVIICE>TFIVvIINETY VHERBEDETT,

8.3.212. X\—t > F—U %[ L /= maxUnhealthy DF%E
maxUnhealthy #* 40% ICEREI N, 25D U F v I INBIHE:
e OUTD/—RAEETRWGEIC, BEAERITINIT,

o NULED/—RAEETRVWESIF, BERIEETINEEA
maxUnhealthy 5* 40% ICEREI N, 6 X UDNF v I INBBHE:
e 2DLUTD/—RFHAEETRWGRIC, BENMRTINIT,

e 3DLED/—RINEBETRWGEI, BERETINEEA,

R

F v Y IN3 maxUnhealthy ¥V DEIGNERTIZRWGE., TP VDOFAINDS
HIZTVIETONET,

833. TV UANIRFTVIYY —ZDIERK
PS5 —KHNDI Tty M®O MachineHealthCheck ')V — X A {EETE 9,
= o-1o)

TYVDANNRAFyv PR, AvEa—he vy MNEAREFEOYy N O—-LTL—V T
Uty MILYBEBINDZTY VICOMEATEZT,

=S5

¢ oCANVYRIA VA VI —T AR A VAM=ILLET,

FIR

L IVUANILAF Y I DEE%SE healthcheck.yml 7 7 1 L EER L £,

2. healthcheck.yml 7 7 1 L&V S 29 —ITEBLET,

I $ oc apply -f healthcheck.yml
834.dvEa— bt vEYy NOFHFHRT—Y VY
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AVE2—bMIY VY MNDIYY VYDA VARV REEBIMLEY., BIBRLAEY T20ENH ZI5E,. O
YA YUY NEFEITRAS—) VI TEET,

AKEDHA YV RE, TL2ICEHBL I N7z installer-provisioned infrastructure M4 > 2 k—JLICBEE L

£ 9, user-provisioned infrastructure D AR Y T4 XX N VA MN—=)LIZIEFaVE2a—b TPV EY
EDHY XA,

(1} =355
® OpenShift Container Platform 7 2 X9 —8&LUPoc AY Y RZA VA VA M=ILT BT &,
e cluster-admin /A—3XI v 3V aHFI2I—HF—& LT, oclilOTM1 T 3,
Fa
LRIV REEFTLT, /7R —ADAVEa— kv vty baRRLET,
I $ oc get machinesets -n openshift-machine-api

JdvEa— b3 vty M <clusterid>-worker-<aws-region-az> DX T—EBERRINE
ER

2. ROAT VY REEFTLT 77RY—RNOIVEL—- MYV ERTLET,
I $ oc get machine -n openshift-machine-api
3. ROAXY Y REEFTLT, BIRI2IVE1 - VICEREBRELE T,

$ oc annotate machine/<machine_name> -n openshift-machine-api
machine.openshift.io/delete-machine="true"

4. ROWFhHIADIATY RERFTLT, AVE1— I VY NERT—Y VI LET,
I $ oc scale --replicas=2 machineset <machineset> -n openshift-machine-api

Flld, UTFZRTLET,

I $ oc edit machineset <machineset> -n openshift-machine-api

B> b

Freld, LTFTOYAML ZEALTCAVYEa— b Yoy MR- )V T2 HTEX
-3—0

apiVersion: machine.openshift.io/vibetai
kind: MachineSet
metadata:

name: <machineset>

namespace: openshift-machine-api
spec:

replicas: 2
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AVE1— MY VY MRS —UVT Yy TERRBRAT—LVI IV TEEY, FR< VA
FAAREIC 2 ZTHDDOEFEN MDY X,

BF

FIAINIMNTIE, voraryhO—S5—F. BHTB2FETIIVICL>THR—
FINE/ —RERLAY (BR)LEDELET, Pod /AT Ty NDERE
HEES TWBRE, RRICL>TE. RLA VBELNRII L AVTREELH Y
9, HKBENAKRBLABES, vy hO0—5—R@ v VORYAL A
TTEF A

FFE DY <~ ~ O machine.openshift.io/exclude-node-draining IZ7 / 77— 3
VEMITBE, J—RORLA Y (BR) #8BTEET,

e RXRDATV RZEE[IFTLT, BHOYTY UNHIRINIZ & 2R LET,

I $ oc get machines

835 . AVFEaAa—R NI VEY MNETIVVERET—IDHEESRICDOWVWT

MachineSet # 72 =7 ME., 757 RFlE~v > r 7O/N4 ¥ —IEF % OpenShift Container
Platform / — R&&R L £ 7,

MachineConfigPool 4 7 = ¥ bl &Y. MachineConfigController 1> R—%x> MO T7 v T L —
RDAVFTFARMTIYY VDRAT—IR%EEHL, RETE DL ICRYFT,

MachineConfigPool = 7Y = 7 NIk, 1—H—E< > VEE 7—IL D OpenShift Container
Platform / —RKIC7 vy 7L —R&ETFTOM XV NTBAHEERETEET,

NodeSelector 7 7~ = ¥ hix MachineSet # 7 9 N NOSRBICBEXAZ DI ENTEET,

84. /—REKRAMIDWTOHETS /714

OpenShift Container Platform / — RDERET7 7 1 VIZIE, BEERAA TP avHAEFhTVWET, &
Z 1. podsPerCore & & U maxPods D2 DD/INF XA —8—|F /) —NICRA7 Y 1—)LTE S Pod Dix
AE=HELET,

WMADA T arvhHFRINTVBRIES. 2 O00EOEVWVADEICELY., /— RKED Pod BAFIBRI N
F9, CNODEEBADE, UTOREIAELCDIHBEMELHY T,

e CPUEREDIEX,
® PodDRTYa— )V IDRERENMEL 125,
o (/—RDAEY—BIKLI2 ATV —FRBDOVF)AHNEL DM,

o P7RLRADT—ILABET S,

)Y —RQA—NR—=Iv b, BLVNILLZT TV T5r—23vDRT+—I YV ADET,
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BF

Kubernetes Tld, B—aVFF+—%R%HF 9 % Pod IIEBIIE 2 20aAV T F+H—%FH
L9, 220BDAVTFH—EEEQOI VT F—DREEFICRY NT—V Z/RET B
HICHEAINET, TDEH, 0D Pod ZFEAT HY AT LTI, EEIZIF2003Y
THF=DEITINTWVWB I EICRYET,

pa )

25 RTANAFT—H5DT 4 A2 10PS 2Oy MY v FIE CRI-O & U kubelet 12
HEABEZDEAREMEADHY ET, /— REICZHD 1/O EHE Pod ANEITIN TV SIG
B, TNSEFA—N—O—RT2AEEIHYET, /—RFEDT 1RV /O 2ER
L. 7—20—FKRRIK+DRBRRAI—=Ty NeFDORY) 2a—L%5FHET DI ENHEIN
7,

podsPerCore /XT3 X —4—(F, /— ROy H—a7DHIIESWT, /—KHERITTX? Pod
DEEZRELET, £E2E 470y —a7%BEH L7/ — KT podsPerCore H* 10 IZFRE
N35BE8, D/ —RKRTHIINS Pod DERAEUZ 40 ICRY T,

kubeletConfig:
podsPerCore: 10

podsPerCore % 0 ICERET B &, ZOHRIRNEMICAY £, 774 ML 0TY, podsPerCore /¥
S A= —0DfEIE, maxPods NT A —49 —DEEZBAZDIEETETE A,

maxPods /XS X —4% —F. /—RO7OnNF 4 —ICBREL., /—RKHBETTE 3 Pod O % EEE
ICBRELE T,

kubeletConfig:
maxPods: 250

8.4.1. kubelet /X5 X —4 — % {RE T % /=D KubeletConfig CRD D{ERK

kubelet 5% E &, IRBFR T Ignition FEE LTI ) ZIMEINTWS 0D, BEEFETHIENTEE
9, 7272 L. FHE D kubelet-config-controller £ Machine Config ControIIer (MCC) IZEEMINF T,
ZhiZ& Y, KubeletConfig 1 R4 L)Y —2XR (CR) Z{FHA L T kubelet /ST XA —4 —%IRETEXE
-3—0

pa )

kubeletConfig = 7> o D7 4 —JL KIZT7 v A b 1) — A Kubernetes H &5 kubelet
IKEEEIND 8, kubelet (TN 5 DIE%EBEIEIREE L £ 9. kubeletConfig 4 7> =
J MIESREICEY, V53R —/—RPFATERIARYET, BWAE

l&. Kubernetes RF a2 XYk ZHBBLTLEIWN,

UTDAA TV RESRLTLEI W,

e 7D KubeletConfig CR ZiR&E L TEIEDREZRET 20, BRI EICHHE CR 2 EKT
ZROYICHIROZELENT 2HELNHY £T., CREERT 2DIE, RO VEETS—I
AEEBRT DIGE. FLE—BHNLAERELENE LEAZEEDHADHCL T, EEETICRYT I
ENTEDLDICT BRI EAWELET,
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o IIUVRET—INITEIL, TOT—IVICMABHREEEZ T RTEHT. KubeletConfig CR
1D/ LET,

o MEILT, V7R —T&IC10 ZHIR L. HE D KubeletConfig CR Z{E L ¥9, &%
® KubeletConfig CR IC DWW T, Machine Config Operator (MCO) I& kubelet TEEMI 72~
VUREEFERLET., TNEROEKED CR T, Y MO—5—EHFOEREI T VT
D kubelet ¥~ VEREEZER L FT, 7c& ZIE. kubelet v VERENH Y. T DHEERED -2
DIFGEIC. JRD kubelet v~ VEREICIE -3 SNET,

pa 3

kubelet £/ E AV T F—F V9 M LBREENRY LIV VERET—IVIERY 515
&. machineConfigSelector DN 2% AO—JLIEHRAY LIV VERET—ILDEEIE —
BI2MBEFHYET,

7z Z2IE. UTOARY LRV VERET—ILDERIL infra TH B 7=, HRAY LO—IL
iEinfralCT B2URELHY XY,

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

name: infra
spec:

machineConfigSelector:

matchExpressions:
- {key: machineconfiguration.openshift.io/role, operator: In, values: [worker,infra]}

#...

YU VEREEHIRT 2581, FIREBALVWEIICENSAUDIEFTHIRT Z2RENHY £, 7
& Z1E, kubelet-3 ¥ VE%E%. kubelet-2 ¥ VA EAHIRT 2RIICHIRT 2HRELNHY T,

p= T
EREFD kubelet-9 D7 > VERELH Y. 5D KubeletConfig CR = EK Y 2I5H I
i&. kubelet ¥~ VEEEN 10 RKEDHZETEFMRY L VEREIMMERINFH A,

KubeletConfig CR Dl

I $ oc get kubeletconfig

NAME AGE
set-max-pods 15m

KubeletConfig ¥ ¥ V& E % = d Hl

I $ oc get mc | grep kubelet

99-worker-generated-kubelet-1 b5¢c5119de007945b6fe6fb215db3b8e2ceb12511 3.2.0
26m
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LTOFIEE. 7—H—/—RT/—RKHEYDPod DERBZERETZHEEZRLTVWET,

AR

. BRET S/ — K91 TDEBR MachineConfigPool CR ICBEIE[ T SNSRIV ERFLE
T, LTFOVWTNADFIEEETLET,

a. YYVBRET I ERRLET,
I $ oc describe machineconfigpool <name>
UTFICHZERLEYS,

I $ oc describe machineconfigpool worker

H B

apiVersion: machineconfiguration.openshift.io/v1
kind: MachineConfigPool
metadata:
creationTimestamp: 2019-02-08T14:52:39Z
generation: 1
labels:
custom-kubelet: set-max-pods ﬂ

‘D SARILDEMINZ &, labels DTFICKRRINET,

b. INILAFELBWGEIE., F—/EORTZEMLEY,

I $ oc label machineconfigpool worker custom-kubelet=set-max-pods

FIE
L Zhik, BIRAEATY VEREA TV M EeRRLET,

I $ oc get machineconfig

F 74 NT, 2 D0 kubelet EAEDELE T % 01-master-kubelet & & U 01-worker-kubelet
ERIRCTEET,

2. /—RbHiY DHmKPod DREDEEZHARLET,
I $ oc describe node <node_name>
UTFICHZERLEYS,
I $ oc describe node ci-In-5grgprb-f76d1-ncnqqg-worker-a-mdv94

Allocatable X ¥ > %' value: pods: <value> % L £,

H A B
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Allocatable:
attachable-volumes-aws-ebs: 25
cpu: 3500m
hugepages-1Gi: 0
hugepages-2Mi: 0
memory: 15341844Ki
pods: 250

FEAVAMN—INED/)—KHRY

3. 7—h—/—RT/—FHLYDEKD Pod ZRET B ICIE, kubelet REZSLHAS LY

V=27 7AIEERLET,

8%

WT—I &S =5y NMITDRENHY FT,

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

name: set-max-pods
spec:

machineConfigPoolSelector:

matchLabels:
custom-kubelet: set-max-pods ﬂ
kubeletConfig:

maxPods: 500 9

ﬂ Machine Config Pool ™5 X)L AN L F T,

BEDIYYVERET—ILEY =Sy M&ET B kubelet EREIX. &KTFT D T—ILIC
EHELFT, LEAE T—H—/—REESULT—ILEOD kubelet 8 E % ERX
T2E AVIZANSIFv—/—REECT—ILEELCTRTOY TEY b
T—ICERENBERINEY, ChzRETZICIE. 7—h—/—RDH%ES
OCRRAZFALTHLOI Y VERET—ILE/ER L. kubelet RETZDHL

Q kubelet SR E&ZBMLFE T, ZDHITIX. maxPods #EH LT/ — KH7=Y DK Pod

RELET,
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pa )

kubelet &N API H—N—E BIET2REIE. 1WHLLYDIITY)—(QPS) BLV
N—ZMEICLYERYZET, 774/ MED 50 (kubeAPIQPS DI5E) LV
100 (kubeAPIBurst Di5&) 1&. &/ — RTHIBRI N7z Pod ARITINTWS
BEIETDRETT, /—REIKCCPUBLUAEN) =YY —IDB+DILHB
BEICIE. kubeletQPS BLUVN—ZA ML — N Z2EHIT B ENHEEINI T,

apiVersion: machineconfiguration.openshift.io/v1
kind: KubeletConfig
metadata:
name: set-max-pods
spec:
machineConfigPoolSelector:
matchLabels:
custom-kubelet: set-max-pods
kubeletConfig:
maxPods: <pod_count>
kubeAPIBurst: <burst_rate>
kubeAPIQPS: <QPS>

a. INIVEFALTTI—H—DIY VERET—IVEEHRLET,

I $ oc label machineconfigpool worker custom-kubelet=set-max-pods
b. KubeletConfig# 7> 7 N &ERLZE T,

I $ oc create -f change-maxPods-cr.yaml

c. KubeletConfig 7 7o =¥ PMERINTWB I & %2R LE T,

I $ oc get kubeletconfig

6l
NAME AGE
set-max-pods 15m

PSR —KHNDT—hH—/—ROFIZL>TIE, 7—H—/ =R 12T OBREEINDD
HEELET, 3D0T7—H—/—KREF DIV SRI—DFEIE. 109 H5 15 9RREHID
DHEREELHY T,
4. TELR /) —FRICERAINTWSEZEA2ERALET,
a. maxPods [EAZLTEIN/-T—H—/—RKRTHRLZET,

I $ oc describe node <node name>

b. Allocatable 2% VA BDIF 9,

Allocatable:
attachable-volumes-gce-pd: 127
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cpu: 3500m
ephemeral-storage: 123201474766
hugepages-1Gi: 0
hugepages-2Mi: 0

memory: 14225400Ki

pods: 500 ﬂ

ZDOBITIE, pods /8T X —4 —I|& KubeletConfig # 7 = 7 MIRE LEERSE
T5E9TY,

5. KubeletConfig # 7Y =¥ NDEEAHRLE T,
I $ oc get kubeletconfigs set-max-pods -o yaml
Zhid, LTFOBID & S IC True & & U type:Success DAT—FY A ERRF™LET,

spec:
kubeletConfig:
maxPods: 500
machineConfigPoolSelector:
matchLabels:
custom-kubelet: set-max-pods
status:
conditions:

- lastTransitionTime: "2021-06-30T17:04:07Z"
message: Success
status: "True"
type: Success

8.42. MEAETDT—H—/— ROBMOLER
T 72 N TIE, kubelet AEDEREAFBEAERT—H—/—RIEATHZAICI DDV DH
ERARATDOREICTEIENHFATINET, KRBERISAY—DIHFE. REDEEIRMINDS F

TICRWERBAO D BN’ HY EFT., TOERADRAE—RE LEIF27-0ICYY VHORAEENDT
LEITTBIENTEET,

FIE
. worker v  VERETS I ERELZE T,

I $ oc edit machineconfigpool worker

2. maxUnavailable 7 1 —JL KZEBIML T, EXZELZX T,

spec:
maxUnavailable: <node count>

8%

BEEBET DRI, VIR —TERITINTWBT7 TN r—2avilwE%a52
FTICHARAICTEZT7—H—/ —ROBERET LTI,
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843.av hrO—ITL—Y/)—RDYAIVY
AvhA—NLTL—V/—ROYVY—REBHKIE, 75R9—KND/—REFTI I MNOEEY A TIC
SoTEARYZFT, kOO O—ILTL—V /) —RY A XOHEEEEIFZ, I bO—ILTL—VBE
ICEREYTETAMNELRRE VTR —BE ORBRICEOVWTWVWEY, TOTAMTIE, BEINEL
D namespace ILH > TRDA TV MEERLE T,

o A A—YRARNY—L

e 1EJLR

e 5OMFT7O4 AV, sleepREED 2 DD Pod LTV H, 4D2D¥—I Ly b 42D
configmap. BLUVZENZNIDDOFAAPIRY 2—LDID YV bk

e 5DODHY—ER, TNTNHALFDTFOA4 XY hD1DD TCP/8080 & & U TCP/8443 R—
hetELET,

o LIRIOHY—ERDEHMAIET1D2DIL— b
o 2048 DS VA LARXFIHINFAESL I0BOI—I L v b

o 2048EDZT V¥ LBXFINF%EL 10 {BD config map

7—h—J)— KD IR —BE CPU O 7# XEY—(GB)

(namespace)

24 500 4 16

120 1000 8 32

252 4000 16, 7=72 L OVN- 64, 7=72 L OVN-
Kubernetes xv k7 — Kubernetes xv k7 —
DTSTAVEFERTS DTSTAVEFERTS
mal 24 el 128

501, 7=7 L OVN- 4000 16 96

Kubernetes xv k7 —
DF7STAVTIRTAN
INTVWERA

EDROTFT—H L, rS4xlarge 41 YVRY VR bO—)ILTFL—>Y/—RELTHERL. m52xlarge
AVRYVRAET—H—/—RELTHERT S, AWS ETEITI NS OpenShift Container Platform
%/\\‘_Zt L/T\:\i-g_o

320V MA—IWVTL—V/—RKEHZ2KRBETEBEDI S RY—TIlE, WFhhD/ — Kbz
b, BE)., FLIEIBEEIRET DS, CPUEXE)—DFERELNRERLET, BEIX. ER. xv
ho—2, FREEBERDZAIVIZANSIFy—OFHLAVERE, FAIEIXMNEENT 50D
ICovy MDY LRIV SR —DBEET 2EHNAT —ANERTHEA8ELrHY £T, &
Yp2o@aAv hAO—ILFL—Y /=K BUREEMET2DICEBHENET IZRENHY F
T, ThIZLY, YVY—ZADOFEAEMEZF T, IhiE. I bO—ILTL—rE— RHERT
(cordon). KL A Y () Ih, ARL—FT 14 VI R7L8LaY bO—ILF L — > Operator M
HHAEATAOICIERBEEIINS O, 7y L — REICBEINIEMEICAY Z T, BEN
BYUBRLEELALAWVWEDICTSICIE, AV bE—ILTL—Y/ —RTOLENACPUBLIUXTEY —
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)y —2ERRRE, FIATELBEDRA60% ICHIFL, FRAEOREICRIETESLSICLE
T VY—RARRBICLBBENRY D VIA LEBETBHIC, v O—ILTL—V/—RD
CPUBLU AR —%ZBEECLET,

BF

J—=RODYATVTIE. V5RI—AD/—RELVTA TV bOBICL>TERY
F9, Tl ATV D EDISRAI—LETT VT4 TIERINZDE D MMIC
SOTHEEQYET, A7V POERBFIC, AV A—ILTL—Vid TV
FA running 7 = —XICHBHEEHBL. VY —ROFERARRICEWTEY T I T4
TIRREBICARY FT,

Operator Lifecycle Manager (OLM) (&Y hA—IL L —> / — RTEIFTIN, OLMDXEY—T v

7YY MEIOLMA Y SRY—LETEEBTZBEDH S namespace BLUVPI—H—ICL>TA VR

h—JLEN % Operator DI L > TERY ET, OOMICL ZHFIE T A CICIE, T hO—IL T

L=/ —ROHYA X BUIERET 2HENHYET, UTFOT—FRA Y MNE. V5 R5—HFKD
TANDEERICEDVWTWVWET,

namespace 714 RILRRED OLM X EY — d1—#H— Operator 5214 VR

(GB) R—ILEhTW3 OLM X EY —
(GB)

500 0.823 1.7

1000 12 25

1500 1.7 32

2000 2 4.4

3000 2.7 5.6

4000 38 7.6

5000 4.2 9.02

6000 5.8 1.3

7000 6.6 12.9

8000 6.9 14.8

9000 8 17.7

10,000 9.9 21.6
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BF

LTFDERETDH, EITHD OpenShift Container Platform 413 7 S X4 —T3 v b
A—IFL—rD/— KA XEEBTEET,

o 1—H—ATOEY I =V I LEAYVRAMN—=IAETCA VAN =ILINEISR
&_O

® installer-provisioned infrastructure 1 ¥ X h—JLAETA Y A =)L I Wi
AWS 7 S5 R4 —,

e OviO—/ILTL—vvyrEy baFERLTAYMNO—ILTL—VTIVEE
BIBIS5RY—,

BDIRTORETHK, Gt/ —FHERT\EY., A VA M —IVERICHERESINh 2OV b
A—IWFL—y/—RHA X% FERT2BELIHY FT,

BF

COWREIRIE, Xy NI7—0TS554 & LT OpenShift SDN % L T OpenShift
Container Platform 7 SR 9 —TFx v+ TF v —I T —9RA vV MIETVWTWE

ER

=
c L OpenShift Container Platform 4.13 Tld., OpenShift Container Platform 3.11 LAETD /S —
AN SaVEkBETBE, CPUTT (500 3 UAT) DESAF T4 R TYRF AL

TFHINZLIICRYF L, YA XRBINZZERICANTREINET,

8.44.CPUYRR— v+ —DERTE

FIR

212

AT av: /J—RILSRIVERELE T,
I # oc label node perf-node.example.com cpumanager=true

CPURR—TY v —%EFMITZ2HEDH %/ — KD MachineConfigPool #iR&ELET, <D
BITIE, TRTDT—H—TCPUTR—I ¥ —DEYICINhTVWET,

I # oc edit machineconfigpool worker
SRIVET—H—DIYVERET—IVIEMLET,

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

KubeletConfig. cpumanager-kubeletconfig.yaml, 7 2% LYY —2X (CR) Z/EE L £ 7.
ERIOFIETERLIESNIVESR L, YL/ — RZHRO kubelet METEML X
9. machineConfigPoolSelector 7> 3 v #SHBL T ZILW,
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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@ *Uo—zEELIT,

e nonel MR T—ik, BEEDT 742N MNCPUT 74 =574 —RAF—L%5BFTRNICE
ML, ATV 1—F—hrBEENICEITTZEDUNDT 714 =714 —%REFLEFE
ho THNIET7AILNRY O—ICRYFET,

e staticC DR > —IF, BHD CPUEBERAZF DRIEIN/-Pod ROV T F—%EF
ALFEFT, 2. /— ROBHMEM CPUAND TV EREHIFRL £3, static DIFS I,
IZNFEDs%FRTIBHENHYET,

Qg 73V CPUTR—Y v —DIRBEELAIEELE T, 774/ MNE5sTT,

5. EIRY7Q kubelet SR EZ1ER L £,
I # oc create -f cpumanager-kubeletconfig.yaml

INITE Y, CPUTR—T v —HEED kubelet FREIBMI N, BHERIFEITIE Machine
Config Operator (MCO) A"/ — RZBEE L F T, CPUTER—I v —ZBMICT 27HICHIRE
BII20EBEEHY FHEHA

6. ¥—V XN kubelet BEZMRL XTI,

# 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. 7—H—THEHINT kubelet.conf ZFEEZ L £ 7,

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

cpuManagerPolicy: static 0
cpuManagerReconcilePeriod: 5s g

Q cpuManagerPolicy i&. KubeletConfig CR DIERBFICEZR I N E T,

Q cpuManagerReconcilePeriod (£. KubeletConfig CR D{ERKEFICEZRINFE T,

8. A7 N1 DFLIFEHEEKRT 2 Pod ZFHM L £7, HIRE L VERD CPU DIEIFERICT 2

BENHYET., Ihid. WRO Pod EFDIATHTY,

I # cat cpumanager-pod.yaml

H A B

apiVersion: v1i
kind: Pod
metadata:
generateName: cpumanager-
spec:
containers:
- name: cpumanager
image: gcr.io/google_containers/pause-amd64:3.0
resources:
requests:
cpu: 1
memory: "1G"
limits:
cpu: 1
memory: "1G"
nodeSelector:
cpumanager: "true"

9. Pod Z{ER L&Y,

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

10. Pod I RIVBEIN/ —RIZRAT V21— )LINTWVWB I L ZHRLET,

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
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memory: 1G
Requests:

cpu: 1

memory: 1G

QoS Class: Guaranteed
Node-Selectors: cpumanager=true

1. cgroups NIELKBREINTWR I & 5MRLE Y, pause 7OE2D 7O+ X ID (PID) % B
"LEY,
# |—init.scope
| L—1 /usr/lib/systemd/systemd --switched-root --system --deserialize 17
L—kubepods.slice
|——ku bepods-pod69c01f8e_6b74 11e9_acOf 0a2b62178a22.slice

| F—crio-b5437308f1a574c542bdf08563b865c0345c8{8c0b0a655612¢.scope
| L-32706 /pause

QoS (quality of service) B Guaranteed ® Pod (&, kubepods.slice ICECEI N X T, D
QoS BD Pod (%, kubepods MFT# % cgroups ICEEEIN X T,

# cd /sys/fs/cgroup/cpuset/kubepods.slice/kubepods-
pod69c01f8e_6b74_11e9_ac0f_0a2b62178a22.slice/crio-
b5437308f1ad1a7db0574c542bdf08563b865c0345¢c86e9585f8c0b0a655612c.scope
# foriinls cpuset.cpus tasks’ ; do echo -n "$i "; cat $i ; done

H A B

cpuset.cpus 1
tasks 32706

2. WROHY XY THATINZ CPU YR MERERBLE T,
I # grep "Cpus_allowed_list /proc/32706/status
DBl
I Cpus_allowed_list: 1

13. Y27 LLEDRID Pod (Z DIFEIE burstable QoS EIZ# % Pod) A%, Guaranteed Pod IZE] V)
HTHNEATTERITTIRVWI L EHERLET,

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

0
# oc describe node perf-node.example.com

H B

I Capacity:
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attachable-volumes-aws-ebs: 39

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

memory: 8162900Ki
pods: 250

Allocatable:
attachable-volumes-aws-ebs: 39

cpu: 1500m
ephemeral-storage: 124768236Ki
hugepages-1Gi: 0
hugepages-2Mi: 0

memory: 7548500Ki
pods: 250

default cpumanager-6¢cqz7 1 (66%) 1(66%) 1G (12%)

1G (12%)  29m

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

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

ZORETIVICIE, 22D CPUIT7HHY 9, system-reserved F%EIL500 I Y 17 %
F# L. Node Allocatable DEIC/2 L DIC/ —ROLBEHI LT D¥EPAEB|ZFT, 22
T Allocatable CPU (X 1500 S Y A7 THD I EAERATEET, ThiE, Zhzhrra7% 1
DRIFANDZDT, CPURRXR—Y+—PodD1DAERITTEZZEEEBLLET, 1207
2/IF1000 T YO T7ICHEYELET, 2D2BEDPodEZRTVa2a—IL L&D ETBE. VAT
LlFPod ZZIFANT TN, ChHARTVa2a—-ILIhdZElEHhY FHA,

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

8.5. HUGE PAGE

Huge Page ICDWTHEFEL, Thzi&kELZET,

8.5.1. Huge Page DHHEE

XE —Id Page EFENZ 7OV IV TEEINET., Z<DYRATALATIE, 1R—=JF4KiTT, X
EY—1IMi & 256 R—=JIZ, X EY —1Gi1E 256,000 R—JICHEYE LE T, CPUICIK, ABEDXE
)—BEI1=vy MDY, N—RIVZTTIDEIBR=INIAIZEELFT, PTVRL—Y 3V
Iy 2 7H A R/X\y 77— (TLB: Translation Lookaside Buffer) (&, {RENSYEBADR—I T v EY
TOIMRBERN—RIDIT7Fvv2aDIETT, N— RV I T7DERTEINLRE? KL AN TLB
IKhniE, v EYIETIEPCRETEET, TITRWEEICIE., TLBIZANEEL., Y RT ALK
BEMES, YVIMNIZTPR=—RADTZ RLREBIZ T+ —INNv oI, RT4+—I Y ZADBEIREE
LEF. TLBOH A XEEEINTWEDT, TLB I RADFEERER S TIIE Page 4 XEKELT
ZRENHYET,

Huge Page &1, 4Ki KU KEWXEY —R—I DI ETY, x86_64T7—F TV F+—TlE 2Mi &
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1Gi D 2 DA —&BI72 Huge Page Y4 XTT, BIDT7—F TV F v —TldH 1 XIEEAY £9, Huge
Page ZAT2ICIE, 7TV r—2avpRETEELDICI—REEZILAUCBELIHY FT,
Transparent Huge Pages (THP) &, 77U 4 —> a3 v Il & %8357 LIC. Huge Page DEE %= HE)L
LEDELFTA HMHAHY £, FIC. R—=IH A4 X 2Mi ICHIRINE T, THP TiE. THP D
TI7ZUNRET, XEY—FARIEAY., BRESRIY. X7 —T Y RADOETICDARHAY,
AEN)—R=IUHPOVIINTLEDAEMELHY ET, COLIREBEANS, 7TV I5—2avid
THP Tld7a <, FFEY HTHEHD Huge Page ZEAT 5 & D ICERET (FLHER) SN3BENHY X
ER

8.5.2.HugePage "7 U —o a VICL > THEIN S THEA

/ — Rli&. Huge Page DBRE% L R— M TE S & DICHuge Page A FRIICEIY Y THIMNENHY X
¥, /—RIE, B—H A XD Huge Page DAHEFRICEIYH TR I ENTEET,

Huge Page I&. YV —X%&®D hugepages-<size> #FHA L TAVTF—LRNILD) Y —REHTHE
AEETY, CDFE. YA XEHEED/ — R THR—NINZBHEBAFRALARE AV /N MMand
FU—KREBTY, &ZE, /— KD 2048KBR—IH 4 X&5HR—MNFTBIHE. ChidRTY 21—
JLE[EEZR 1) V' — R hugepages-2Mi Z 2B L £F, CPUP X EY —&IFEQRY, Huge Page I&74 —
N=23Ivy bEHR-—FMLEHA,

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
name: hugepage
resources:
limits:
hugepages-2Mi: 100Mi ﬂ
memory: "1Gi"
cpu: "1"
volumes:
- name: hugepage
emptyDir:
medium: HugePages

Q hugepages DX E ') —8ld. EMICEIYLTEZEICEELEY. TDEIE. R—IH( X TRE
L 7= hugepages D X €Y —2ITHBELABWVWTLZIV, 72& 2. Huge Page ¥4 XA 2MB &
REL., 77U —> 3>l Huge Page TNy 77w 792 RAMIOOMB =BT 2155 ICI1E.
Huge Page (& 50 IC3E§E L £ 9, OpenShift Container Platform IZ& Y. ETEALENERTINE
9, LEEDBICHB L DIC. 100MB = EFIEETEE T,

EEINY 1 XD Huge Page DENY KT

TS5y M7+ —LICE>TIE, EHD HugePage Y1 X& Y R—KNT25DEHYET, HFEDHA
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A D Huge Page Z &Y HT%IZIE. Huge Page DEEIOI Y Y K/NS5 X —4 —DAEIIC, Huge Page 4
ZDFER/NT X —4 — hugepagesz=<size> ZIFE L T 72X\, <size> DfEIL, /N1 N TIEET 3
MHERHYET, TOB, #7723V TRT—IVERH [KKmMgG] #8ETEEd, 774/ D
Huge Page #1 X4, default_hugepagesz=<size> D2ENI/XT A —Y —TCEHETZZET,

Huge page DE#4

e Huge Page EXRIFHPRERB L TRITNIEAY FH A, FIEMEESNLTVWBICEANIDL T,
ERMEEINTULWAWGEICIE., IO T 74 MIRYET,

® HugePageld. Pod DZROA—7THEIINET, AT F—DREL, SHEDN—2 3V TF
EINTWET,

® Huge Page "% R— k9% EmptyDir R ) 2 —Al%, Pod X & Y E% < D Huge Page X £
) —%HET DI EIETEEEA,

e shmget() © SHM_HUGETLB % {#if8 L T Huge Page A BT 37 7 r—>a Yy
i&. proc/sys/vm/hugetlb_shm_group (C—H T 2B VI — T TEIT I 2HEIFHY E T,

8.5.3. E2EFF D Huge Page % &

/ — Ri&. OpenShift Container Platform ¥ 5 X4 — TR X1 % Huge Page ZFHIICEIY ¥ THHE
DHY F9d, HugePage & FT 2HEIE. T—MFEST VI M LRFICEITT S 2DDHENHY F
T, 7—MEOFHIE. AT —DKRBICEHFEINTOARWZDICKRINT 2AEEI B RY E T,
Node Tuning Operator &, IREFRTHED / — KTD Huge Page D 7— MREDEIY HBTEHR—KL
7,

FIF
/—RFOBEBER/NMNRICT 2ICIE. UTOFIEQIEFICH I BELHY 7,

1. SNV ZEFEALTRHAL Huge Page REZMBE T2 IANTD/ —RIZTNILZR/HITET,
I $ oc label node <node_using_hugepages> node-role.kubernetes.io/worker-hp=

2. LFOHRBT7 74 %K L. ZhiZ hugepages-tuned-boottime.yaml & \\ 5 &7 % {71
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]
cmdline_openshift_node_hugepages=hugepagesz=2M hugepages=50 6
name: openshift-node-hugepages

recommend:
- machineConfigLabels: ﬂ
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machineconfiguration.openshift.io/role: "worker-hp"
priority: 30
profile: openshift-node-hugepages
Q Fa—=—vJIn)Y—XD name % hugepages ICFZEL 7,
9 Huge Page Z#ZIVY) H T2 profile />3 VAR ELET,

—EDTZY N T A —ALTIEIETIERY A XD Huge Page &Y R— T 27k, /
A= —DIEFITERL T LI,

Q?

3. Fa—=v U XN’ hugepages # 7 ¥V N DYERK

Ji

‘y

SVUBRET—IR—ADITYF T EEMILET,

I $ oc create -f hugepages-tuned-boottime.yaml

4. LTFTORBTI7 7ML %EER L. Z1IC hugepages-mep.yaml & WD ZEi%FIF £ 7,

apiVersion: machineconfiguration.openshift.io/v1
kind: MachineConfigPool
metadata:
name: worker-hp
labels:
worker-hp: "™
spec:
machineConfigSelector:
matchExpressions:
- {key: machineconfiguration.openshift.io/role, operator: In, values: [worker,worker-hp]}
nodeSelector:
matchLabels:
node-role.kubernetes.io/worker-hp: "

5 XY VRET I EERLET,
I $ oc create -f hugepages-mcp.yaml
BIFIEINTUOWARWXEY =D +2ICH 355, worker-hp YL VERETF—ILDTARTOD / — 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—735 414 ~IE. RedHat Enterprise Linux CoreOS (RHCOS) 7 —
Hh—/—RKROHYPR—KMLZET,

86.TNNARTSTAICTDWT
FNARTSTA MG VSR —BTN—RY T T FNA REGERATEO—8 L -BETRER Y

Ja—2avaERBLET, XM RTSTAVIE IRA DX LEZBLTINLDT /NS R &Y
R=HFL(ZHIZLY, VT FTF—DPINLDTNA REFATEZLDICARY FET), 7/ ZADAJL
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AFIv I %EEL, TNHZREIHBELET,

BF

OpenShift Container Platform (&7 /81 DTS 54 APl & HR— K LZF I, TN
ARTZ74 AT F—ERNDORY Y —ICLYHR—FINFT,

TINARTSTA4E BEDN—RKIzT7YY—ADEB%EITI. /—NETREITINB gRPC H—
EXTY (kubelet DAERICHY £9) TNARTZ T4 VIEUTO) E—MTOY—Yv—0—)L
(RPC) ZHR— ML TWBRENHY £,

service DevicePlugin {
// GetDevicePluginOptions returns options to be communicated with Device
// Manager
rpc GetDevicePluginOptions(Empty) returns (DevicePluginOptions) {}

// ListAndWatch returns a stream of List of Devices

// Whenever a Device state change or a Device disappears, ListAndWatch
// returns the new list

rpc ListAndWatch(Empty) returns (stream ListAndWatchResponse) {}

// Allocate is called during container creation so that the Device
// Plug-in can run device specific operations and instruct Kubelet
// of the steps to make the Device available in the container

rpc Allocate(AllocateRequest) returns (AllocateResponse) {}

// PreStartcontainer is called, if indicated by Device Plug-in during
// registration phase, before each container start. Device plug-in
// can run device specific operations such as resetting the device

// before making devices available to the container
rpc PreStartcontainer(PreStartcontainerRequest) returns (PreStartcontainerResponse) {}

}
TIRARTS T4 DH
® Nvidia GPU device plugin for COS-based operating system
e Nvidia official GPU device plugin
® Solarflare device plugin
® KubeVirt device plugins: vfio and kvm

® Kubernetes device plugin for IBM Crypto Express (CEX) cards

P
TNARTZ T4V BROREERRICT 27

IC. vendor/k8s.io/kubernetes/pkg/kubelet/cm/deviceplugin/device_plugin_stub.go
E W Device Manager A— RDRY TTFNA R TS T4 VA FERTEEY,

861LTNARTSTA4 DT 704 Fik
o FT—EVEY NI TNARTSTAVDTTAA XY MIHBEINEZHETT,
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https://github.com/GoogleCloudPlatform/Container-engine-accelerators/tree/master/cmd/nvidia_gpu
https://github.com/NVIDIA/k8s-device-plugin
https://github.com/vikaschoudhary16/sfc-device-plugin
https://github.com/kubevirt/kubernetes-device-plugins
https://github.com/ibm-s390-cloud/k8s-cex-dev-plugin

EEE A VA M—NED/— KSRy

o EBFICT /N RTZ U1 ik, Device Manager h5 RPC ##ET 574HIC/ — KD
/var/lib/kubelet/device-plugin/ TD UNIX KX 1 Y4y NOEREHTLET,

o TNARTZTAVIE YTy NRDERDIEFNMIEN—RTIZTYY—R, RANT7A4ILY
ATLANDT VA EERSIVENH DD, FEMEEXF1) T -V THFIAITET
INZBEFHYET,

o FOAAY MNFIEDFHMICOWVWTIE, TNETNDTNAR TS T4 VDRETHRRATEE
_a—o

8.6.2. Device Manager [CDWT

Device Manager (&, %R/ —RKDN—KD 7YYV —2%, TRNARTS 74l THoNE TS
T4V EFERLTART AN LERHBLET,

RRBRN—RI 27, 7y TRAMN)—LDI—REBLLICRAATEET,

BF

OpenShift Container Platform (&5 /81 DTS4 > APl &HHR— K LZF I, TN
ARTS T4 AVTHF— R ERORY Y —ICLYHR—bINZET,

Device Manager &7 /81 2% ik Y V—R & LTRMALEY, 2—H—Pod (&, i #ERY V—2R
EFERTZLEDIFERINZDERL FIBR/ER X H =X L%FH L T Device Manager TARI N 3
TINAREBETEET,

FEABIIBEEIC. T/ R TS U4 ~IiE /var/lib/kubelet/device-plugins/kubelet.sock @ Register %*
#CE) L TDevice Manager ICE2&8% L. Device Manager DE X %129 272 IC
/var/lib/kubelet/device-plugins/<plugin>.sock T gRPC H—E X =& L £ 7,

Device Manager (&, ¥ ERERDOUNERICT /N1 R S5 J 1 % —E X T ListAndWatch ') €— b
7O0Y—Yv—0—)L (RPC) ZBENL £9, & E LT Device Manager Id gRPC A N —LATT S
AVDS TRARATI )V bO—EEEE L E T, Device Manager & 735 71 Vo DFROER
DEE/ICDODVWTAKN)—LEERLET, T 7MAVAITR. T3 TM4VIERAN) —LERAVRREIC
L. TNA ZOREBICEEDH > BEICITBICHHRT NA RO—EHE U R M) — LK T Device
Manager ICEEINE T,

#1380 Pod DZABERDAWIBEFIC, Kubelet (7 /31 ZDEY HBTDHICEKRI N7z Extended
Resource % Device Manager I03#fE L E 9, Device Manager idZDF—49R—IIFzv P14V LT
WIET DTS4 VD EETINEID AR LET., 574 UIEEL, O—hlFvryvoasH
ICEY Y THREREE T /N ADH 5355, Allocate RPC BN ZDREFET /N1 AD TS 74~ TieghL
7,

ISIEKTNARTSTA VG RSAN=DA VR M=)b, TA 2O, BLVTNNA DY
Ty NREDHDWLK DODDTNA REBEDFELERITTIET, INODHEEIFRETELICERY X
-3—0

8.6.3. Device Manager O &1k

Device Manager #BMICL. TNRNA R TS T4 VARELTT Y TRAMN)—LOO—REBERLICH
BRIRN—RO 272 RRATESELIICLET,

Device Manager (&, %R/ —RKDN—KDzF7YVY—2%, TRNARTS 74 &L TH6NE TS
SUAVEFERLTRART AN LZRHBLET,

221



OpenShift Container Platform 4.13 1 > X h— L2 D& E

L RDIATY REAALT, BET S/ — K¥ 1 TD#EM7% MachineConfigPool CRD (Z B:E

ToNESNLVERBLES., UTOWThHIDFIRZEEITLIT,

a. YU UREERRLET,
I # oc describe machineconfig <name>
UFICHZERLEYS,
I # oc describe machineconfig 00-worker

H A B

Name: 00-worker
Namespace:

Labels: machineconfiguration.openshift.io/role=worker ﬂ

ﬂ Device Manager ICIAE R T N,

FIg
| BEBBEDLODHAY LYY —R (CR) BERLET,

Device Manager CR D&% EHI

apiVersion: machineconfiguration.openshift.io/v1
kind: KubeletConfig
metadata:
name: devicemgr ﬂ
spec:
machineConfigPoolSelector:
matchLabels:

machineconfiguration.openshift.io: devicemgr g
kubeletConfig:
feature-gates:

- DevicePlugins=true 6

@ criERIERYNTET.
9 Machine Config Pool ™5 X)L AN L F T,

9 DevicePlugins % 'true” ICREL X T,

2. Device Manager #/ER L £ 9,

I $ oc create -f devicemgr.yaml
DBl

I kubeletconfig.machineconfiguration.openshift.io/devicemgr created
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3. Device Manager BAEBRICEMICI N5 &£ S IZ, /var/lib/kubelet/device-
plugins/kubelet.sock #*/ — R TERINTWE I & AR L £9 ., Ik, Device Manager
D gRPC H—N—HFR TS 74 VDEHEN RN EIDY Y RAVTBUNX RAS VY Ty
NCY, TDYHT vy N7 74L& Device Manager B ERICINT W BIHFEICDH Kubelet D
EHRICERINET,

8.7. 71 Y NB L UV'AER (TOLERATION)

TAYVRIRBLIURRICOWTERL, ThozFEHALET,

871714 Y M LUAE (Toleration) ICDWT

TAVMICEY, /—RIEPodICl—8T 3 BRI RWEEICPod DRIV 21— I)LEERTDHIEN
TXZEY,

T4 > K& Node f£#k (NodeSpec) T/ — NIZEA I N, FiRld Pod {4k (PodSpec) T Pod IZEA
INFEFT, T4V M2/ —RIGBATZ5E. AT V1—F—IEPod T4V NEBRZBELARWRY,
Pod 22D/ —RICEBT B ENTETE A,

J—REEDOT1 > hDfI

apiVersion: vi
kind: Node
metadata:

name: my-node

#...
spec:

taints:

- effect: NoExecute
key: key1
value: value1

#...

Pod Lt CDEZDHI

apiVersion: vi

kind: Pod

metadata:
name: my-pod

#..

spec:

tolerations:

- key: "key1"
operator: "Equal”
value: "valuet"
effect: "NoExecute"
tolerationSeconds: 3600

#..

T4V NBLURBIE, key. value, BL UV effect THERINFE T,

KSITAVIMNBIUARZBAVER—FRV
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NRNIAX—5— B

key key (CIE. 253 XF X TCOXFANAFEATEEYT, F—EXFELIEHFTH
BT DZMELrHY., XF. BFE. M7V, Ry hBLUGT7VY —RAT7%5
HBENTEET,

value value ICId, 63 XFEFTOXFIAFERATETEY, BIEIXFFHIIHFTH
BITDZMELrHY., XF. BFE. M7V, Ry hBLUGT7VY —RAT7%55
HBENTEET,

effect effect ILLTFOWIThNCT B ENTEET,

NoSchedule 1

o T4V MI—ELAWHIRPoIZ
J—KRICATYa—-ILInhFEtA.

o /—RDEEFEPodEZDFEFICAHRY
g?o

PreferNoSchedule e T4V MI—HLARVHHE Pod &

J—RICAHT Y 2a—ILEINBEREMED
HYFTH, RTT1—5—FRHF
Ja—ILLAEVWEDIICLET,

o /—RDEEFEPodEZDFEFICAHRY
ij-o

NoExecute o FAYMC—ELAWEE Pod i

J—=RICRATYa—ILTEFEEA,

o —HYLZRBERF AWV —RNOBE
Pod IZHIBRI N E T,

operator
P Equal key/value/effect /X5 X —4 —3—BT 2

E”HYEST, ThIZTITFILMIRYET,

Exists key/effect /X5 X —9 —lz—HT 2 BEHH
YEF, WIhHIL—H T % value /85 X —
H—ZDFFILTIVELHYET,

. NoSchedule 74 Y hEav hO—ITL—>/—RIGEBINT 2BE. /—RIZIE. 774
N CEN I 113 node-role.kubernetes.io/master=:NoSchedule &1 >~ N HHETT,
DFICHERLET,

apiVersion: vi
kind: Node
metadata:
annotations:
machine.openshift.io/machine: openshift-machine-api/ci-In-62s7gtb-f76d1-v8jxv-master-0
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machineconfiguration.openshift.io/currentConfig: rendered-master-
cdclab7da414629332cc4c3926e6e59c¢
name: my-node
#...
spec:
taints:
- effect: NoSchedule
key: node-role.kubernetes.io/master
#...

BREFTAVME—BLEFT,
e operator /X5 X —4 —A Equal ICEREINT W BIHE:
o key/N\TA—F—FALICARY FT,
o value /NI X =% —FRALCICHRY XY,
o effect/ NI X—F—FALCICHRY XY,
e operator /X5 X —%4 —7A* Exists ICEREINT W BIHE:
o key/XTA—4—FEALIZAY XY,
o effect/ NI X—F—FALCICHRY XY,
LLFR®DT 4 >~ k& OpenShift Container Platform ICHAAZ N TWE T,

¢ node.kubernetes.io/not-ready: / — NIZEfMRREICHY A, ThiL/ — REH
Ready=False I[CXfit L £ 7,

e node.kubernetes.io/unreachable: / — RiZ/ — Ry hO—S5—HISEERETT, Inik
/ — K% Ready=Unknown (XI5 L £ 9,

e node.kubernetes.io/memory-pressure: / — KIZIE XA EY —FEROBBEIRELTWVWET, &
ik / — K44 MemoryPressure=True I L £ 9,

e node.kubernetes.io/disk-pressure: / — R ICIET 1 AV FARDEBEIMREL TWE T, IhiE
/ — K %44 DiskPressure=True ICXfii L £ 9

o node.kubernetes.io/network-unavailable: / — KO Xy N —23EHATEEH A,

e node.kubernetes.io/unschedulable: / — KIZX TP 2 =L TAFHA,

e node.cloudprovider.kubernetes.io/uninitialized: / — K> hO—Z—AAELD I~ K7 0O
NAT—%FERALTRETDIE., ZDOTA Y ME/—RLEIREIN, FRATEEY—7 X
nE 3. cloud-controller-manager DAY hA—5—DTZ D/ — KA L /2% IC. kubelet
NZDTA4 Y MEEIBRLET,

¢ node.kubernetes.io/pid-pressure: / — KH' pid RRDRETT, Zhidk/ — K&EH
PIDPressure=True ICXi L £ 7,

BF

OpenShift Container Platform Tld. 7 7 # JL k @ pid.available evictionHard (&
BREINFH A
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87.2. 74 v M& L UAEER (Toleration) MDIENN

Bz Podil, TAV M/ —RICEMTSHIET, /—RRE/—FETRTYV2—-LTE2LEDH
5 (FFRATIV1—IVIRETRRW)Pod ZHIETEFT Y, BIFED Pod 8LV / — FDIFE, &AIC
Bib%Z Pod ICBMLTHLTA ¥ e/ — NITEML T, BR%EMY BF1IC Pod '/ — KA S HIER
INBVWEDICTIRENHY ET,

FIE
1. Pod {£#k% tolerations R ¥ V45 EHD LD IHEL T. BiE% Pod IEMLZE T,

Equal BEFESU PodREZ 7M1 IVDY >V TIL

apiVersion: vi

kind: Pod

metadata:
name: my-pod

#...

spec:

tolerations:

- key: "key1" ﬂ
value: "valuel"
operator: "Equal”
effect: "NoExecute"
tolerationSeconds: 3600 9

#...

ﬂ TAVMSLUBRRBAVER—FRY N ODRTHBEINTLS toleration /XT A —4—T7,

tolerationSeconds /XS5 X —#4 —|d&, TE Y N9 BHIIC Pod = EDEREDHAE / — KIIN
1V RIEEZHI%EEELET,

UFIChZERLET,

Exists BEFA SO PodBREZ 7M1 ILDY VT

apiVersion: vi

kind: Pod

metadata:
name: my-pod

#..

spec:

tolerations:

- key: "key1"
operator: "Exists"
effect: "NoExecute"
tolerationSeconds: 3600

#..

Q Exists Operator (3 value #H Y Ft A,

ZOBITIE. T4 M%E, ¥—Kkeyl. {B valuel, BLUVT 1 >~ I effect NoExecute % 35D
nodel (714 VY N ZEELZET,
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2. TAVIMBIUBRRAVER—FR VM ORTHEINTWVWEINSA=—F=EHIIULTDOaATV R
HEERALTCTAYMNE/—RIEBIMLE T,

I $ oc adm taint nodes <node_name> <key>=<value>:<effect>

UFICHZERLES,
I $ oc adm taint nodes node1 key1=value1:NoExecute

Zdav Y RiE, F— keyl. {& valuel, & & U effect NoExecute ZHD7 1 ~ b % nodel
ICBCEL 7

R

NoSchedule 71 ~ b &> hO—ILTL—>/—RIEMT 2HBE. /—RIC

&, &7 #JL h TEBINIX 13 node-role.kubernetes.io/master=:NoSchedule 7
1V KD ETT,

UFIChZRLET,

apiVersion: vi
kind: Node
metadata:
annotations:
machine.openshift.io/machine: openshift-machine-api/ci-In-62s7gtb-f76d1-
v8jxv-master-0
machineconfiguration.openshift.io/currentConfig: rendered-master-
cdclab7da414629332cc4c3926e6e59c¢
name: my-node
#...
spec:
taints:
- effect: NoSchedule
key: node-role.kubernetes.io/master
#...

Pod DBRIEE/ —RDTA Y MI—HBLET, WINHIDBERDH 3 Pod (& nodel ICR 7
yl_)l/f\‘ﬁ i’a—o

873.AvEa—bb3 vty NEFEALETA Y NELUARRDIEN
AVEa1— MY Y VY NEFARALTTAI Y NE/ —RICEBITXZE 3, MachineSet # 7 4 hiC

BEEMITONEITRTD/ — KRBTV NTEHINE T, BEE. /—RICEEEBNIhT1 Vb
CRERRIC, OvEa— I VEY MIL>TENMINDETA Y MIBELET,

FIE
1. Pod {£#k% tolerations R ¥ VA5 EHD LD IHmEL T. BiE% Pod IEMLZE T,

Equal HEFAE ST PodREZ 7M1 ILDY > T

apiVersion: vi
kind: Pod
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metadata:
name: my-pod
#...
spec:
tolerations:
- key: "key1" ﬂ
value: "valuel"
operator: "Equal”
effect: "NoExecute"
tolerationSeconds: 3600 9

‘D TAVMSLUBRRBAVER—FR Y N ODRTHBEINTLS toleration /XT A —4—T7,

tolerationSeconds /XS5 X —#4 —|3, TE Y N9 BHIIC Pod %= EDERE DR / — KIIN
1V RIEEZHIEEELET,

UFICHZRLET,

Exists HEF 42 S0 PodREZ 71 ILDY VT

apiVersion: vi

kind: Pod

metadata:
name: my-pod

#..

spec:

tolerations:

- key: "key1"
operator: "Exists"
effect: "NoExecute"
tolerationSeconds: 3600

#..

2. 714 >~ % MachineSet # 7> 7 MIEMLET,

a. 714V MNAafFIF 3/ — KD MachineSet YAML #iR&ET 2 H. #H3R MachineSet 7 7 =
JMNEERRTEET,

I $ oc edit machineset <machineset>

b. 74 >~ b % spec.template.spec 27 > 3 VITEML £,
aAvEa—bIo vty MEDOTA Y bOF

apiVersion: machine.openshift.io/vibetai
kind: MachineSet
metadata:
name: my-machineset
#...
spec:
#...
template:
#...
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spec:
taints:
- effect: NoExecute
key: key1
value: value1
#...

ZDOFITIE, ¥— keyl. & valuel, 8LV T 1 ~ b effect NoExecute 2271~ M &
J—RICEBELZET,

c. AVEaA—r I UEYNEOIKRT—ILY DV LET,

I $ oc scale --replicas=0 machineset <machineset> -n openshift-machine-api

D

Freld, UMTFOYAML Z@EALTAYEa— 2oy NERT—) 2V TT22EHT
TET,

apiVersion: machine.openshift.io/vibetai
kind: MachineSet
metadata:

name: <machineset>

namespace: openshift-machine-api
spec:

replicas: 0

RYVMNHIBRINZ2ZTHELET,
d IvEai—hrvY vty NeWBERT—ILT7 Y TLET,
I $ oc scale --replicas=2 machineset <machineset> -n openshift-machine-api
Flld. UTFZERTLEY,
I $ oc edit machineset <machineset> -n openshift-machine-api

RIVHREITZETHLEET., 71~ b MachineSet 7 72 = & MIEEMIF Shiz
J—RIGEMINZXT,
87.4.714 Y B LUVAFR (Toleration) FRALTA—F—%2/—RIINA VRT3
/=Rty NEFEDI—F—t vy MIL2HMMHRERDLDICEIYETIUELNH DHBE. B

ZENLDPod ICEMLET, RIS, WETETA Y heZhoD/ —RIEMLFT, BERIERE
INPodid. T4V IBMFIFONE/ —RFLEZIZSRI—AOMD /) — NEFEATEET,

Pod 74 ¥ RBfFIF NI/ — RDIAICAT T 2a—ILINBELIICTBICIE,. SNILAERL/—R
Ty MIEBML, /—RD774=FT4—% Pod ITENML., Pod BN ZDIRILDFF W2/ — RDIIC
AT 1—I)LTEXBLIHICLET,

FIF
J—REI-Y—OHEATERE—D/ —RELTHRETZICE, UATFTERTLET.
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L WIET2TA Y heThbD/—RIGEMLET,
UFICHZERLET,

I $ oc adm taint nodes node1 dedicated=groupName:NoSchedule

Bk
Flld. UFOYAML Z8ALTTA Y M 2EBMTEEY,

kind: Node
apiVersion: v1i
metadata:

name: my-node
#...
spec:

taints:

- key: dedicated
value: groupName
effect: NoSchedule

#...

2. WA LZAAY NO—5—%{E L TEER% Pod IZEBINL £ 9,

875. 714 Y B LURER (Toleration) A L THHN—FD 27 %2H D/ — K %4l
#H93

J—RONBEELRY Ty NBEBHRN—RITT7EEDISAY—TIE. T4V MNBLUVERER
(Toleration) ZfEAL T, HHN—RFRV T T7Z0BBEELRVWPodZENLD/ — KDY REL. Rk
N—RDTT7ENEETHPodETDEFILTRIENTEET, T, HHRN—RKIzT72REE
T2 Pod ICHLTHED/ —R2EAT2IEZ2ERTBHIEETEEY,

L, FHRN—KI7 2750 EET S Pod ICBRZEML. B%N—KOxzT7%F D/ —KIITA
VINERMIFTBRZETEFTTEIET,

FIE
RN — RO T7ERD/ — ROEED Pod AICFHINDLIICTBICIE. UTFERTLET,

L. BRERNBN—FIV T 2WEET D Pod IEMLEY,
UFICHZERLET,

apiVersion: vi

kind: Pod

metadata:
name: my-pod

#...

spec:
tolerations:

- key: "disktype"
value: "ssd"
operator: "Equal”
effect: "NoSchedule"
tolerationSeconds: 3600
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2. LFoavy ROWTIIZFERAL T, BHRN—RFDz72H D/ —RITA VM ERELZE
_a_o

I $ oc adm taint nodes <node-name> disktype=ssd:NoSchedule

Flld, UTFZRTLET,

I $ oc adm taint nodes <node-name> disktype=ssd:PreferNoSchedule

Bk
Flld. UFOYAML ZBALTTA Y M 2EBMTEEY,

kind: Node
apiVersion: vi
metadata:

name: my_node
#...
spec:

taints:

- key: disktype
value: ssd
effect: PreferNoSchedule

#...

8.7.6. 71 ¥ kB L U'AER (Toleration) DHIFR

BEIGLT/ — KOS TA Y h%E, Pod hORRETNTHEIRTEE Y, BHICER% Pod I8
MLTHASTA Y M/ —RIEML T, BREEMT ZH0IC Pod A/ — RASHIBRIhARWE S IS
TEIREADHY ET.

FIE
T4 bBLTAFR (Toleration) ZHIFRT 5I1CIE. LTFZERITLET,

L /=Ko T74 Y M2RIBRTBICE. UTZ2RTLEY,
I $ oc adm taint nodes <node-name> <key>-
UFICHZERLEYS,
I $ oc adm taint nodes ip-10-0-132-248.ec2.internal key1-
Al
I node/ip-10-0-132-248.ec2.internal untainted
2. Pod o REBEHIFRT 21013, BRZHIRY 570D Pod ftixZziwREL 7.

apiVersion: v1i
kind: Pod
metadata:
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name: my-pod
#..
spec:
tolerations:
- key: "key2"
operator: "Exists"
effect: "NoExecute"
tolerationSeconds: 3600
#..

8.8. TOPOLOGY MANAGER

Topology Manager ICDWTIBfEL, ChaERALEY,

8.8.1. Topology Manager 7R ') & —

Topology Manager I&. CPU ¥ & — + —*° Device Manager 72 & @ Hint Provider "5 h7AROY —0D b
VhEIREL, WELZEY M EFERALTPod VY —RAHESTSHZET, §TD QoS (Quality of
Service) 7 7 AMDPod VY —R%EFELET,

Topology Manager &, cpumanager-enabled & LD &EiD KubeletConfig 124 1)) —X (CR) T
FAYHBTE4DODFYHTR)>—%HR—PLTWVET,

none R > —
INET7AIEDORYD—T, MROY—DOEBREBIFETLEHA,
best-effort R 1) > —

best-effort N ROY—FERY O —%FD Pod DENETNDIA YT —DIHFAE. kubelet I& & Hint
Provider s U L TZENoD ) VYV —XDOTAMZRELE T, ZDEHRZMEMAL T, Topology
Manager I, ZOAVTF—DHRINDZINUMA / —RODT7 714 =71 —%RELEFT., 7714 =
T4 —HBEINLWEE, Topology Manager (N EZFRERE L. /—RIIF L TPod #5FT L &
ER

restricted RV > —

restricted N RO —FERY O—%F D Pod DENETNDIA YT+ —DIHFH. kubelet |& & Hint
Provider #lUH L TENLD) Y —XDAAMEZRELE T, ZOEHRZMEHAL T, Topology
Manager I, ZOAVTF—DHRINZNUMA / —RKDT7 714 =71 —%5RELEFT., 7714 =
T4 —HBEINLWIEE, Topology Manager (Z D Pod %/ — KOS IEELEFT., Chilk

Y. Pod B Pod DZ{FDERKIC L Y Terminated SREEICARY £ T,

single-numa-node RY > —

single-numa-node f ROV —FER) > —H2H S Pod DENETNDIAY T F—DIHFAE. kubelet I
& Hint Provider F MU' L TZRH5D ) Y —ROTAMAERBELET, ZOBEREFERAL T,
Topology Manager & —®D NUMA / — RDT7 7 4 =7 4 —HAIENEI D EHBIL XTI, AIEET
HBIFE. Podld /—RNICEFAIXINET, E—DNUMA / —RT7 74 =74 —DEHATERVIES
ICI&. Topology Manager (& Pod 2/ — KD BIEBLE T, ThiZLY. Podid Pod DEMEKK &
HIC Terminated (¥ 7) KRE&ITAY £ 7,

8.8.2. Topology Manager Dt v b7 v 7
Topology Manager %9 % ICI&. cpumanager-enabled &\ £ Ei(D KubeletConfig 124 41)
Y—R(CR) TEIYHTRY Y —%BRETIMVENHYET, CPUYR—Vv—ALy N7y LTV

2mER. COT77ANDEFEELTWDAREMEDIHYTT, 77MLLDFELAVGEIR. FRTERX
ER
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=55

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

FIE
Topology Manager 27 7 7 1 7IZ9 5 I1C1d, UTFEEITLE T,

1. ARH L)Y —Z T Topology Manager E|Y HTR) >—%%ELF T,

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 ICTI2UBEILHY T,

Q EIR L7 Topology Manager ElY H¥TRY Y —%BELET, ZDR > —IL single-
numa-node (C7Y) ¥, A TX 5{E(Z. default. best-effort. restricted. single-
numa-node CT9,

8.8.3. Pod @ Topology Manager 7R ) & — & DO FEE
RO > 7L Pod E#ki&. Pod @ Topology Manger & OXFEEICDWTERBAL TWE T,

LLF®D Podid, VY —REBERPHIEMNMEEINTUWAWEZSHIZ BestEffort QoS 7 S A TEITINE
£

spec:
containers:

- name: nginx

image: nginx

LR D Pod (&, BXRAGIRE Y /NI LW IZ Burstable QoS 7 S A TEITINF T,

spec:
containers:

- name: nginx
image: nginx
resources:

limits:

memory: "200Mi"
requests:

memory: "100Mi"

233



OpenShift Container Platform 4.13 1 > X h— L2 D& E

BIRL KR 2 —h" none LA DIZE X, Topology Manager iEZ 5 M Pod Tk WIFhHAEEEL
FtH A

LLTFORBEDY Y T Pod IE, ERIHIPR EEE L LW IZ Guaranteed QoS ¥ S A TEITINF 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 &k > k 7’0O/84 ¥ — (CPU ¥ X —
Y v —B LU Device Manager) #8RBL T, Podd b ROY—EY NERBLET,

Topology Manager i Z DIERAZFAL T, COAVFF—ICHRBERIMNROY—2FELEFT., D
Pod Mi5&E. CPU Y RX—Y ¥+ —# & U Device Manager I&, 1)V —RE|Y BTOERETIDREINE
BERZFERALIT,

89.)V—REXREA—/N—OIV b

FAVE2—-RMI)Y—=RIIOWT, AVTFT—RIVYV—RBERBIVHIREZHEETEES, ATTa1—
VY TDREREKRICEIWTITON, /—RICERSNBELZRBLTTILBELNH S I EHHRS
hEY, AVTT—HHIRZEBETEHOD, BEXRZEWT 2155, BRIZT 7 4L b THIREICERTE
INFEY, AVFT T /- FOBEINDFIRZBAS LI TEIEA,

BIRROEREAEIE, AVELI—RN)Y—ADYA TICE>TERYET, VT F—HIERTLIZHIR
EIRELAWGES, AVT+H—R@) Y —RARIAEDBWRET/ —NIZATYVa—I)LEIhEd, EBEIC,
AVTF—IEO0—AILNDHREBEVELIEMLTHEATEZ2EE) Y —RAEZHETEET, YUY —IADFE
THRETIE, YY—REKREZHFEELRVWI YT F—IZREL RILOD QoS (Quality of Service) H'E&E
IhET,

AT 21—V TRERIND )Y —RICETVWTITONE—AT, 74—98L0/— REIRIKY

Y—REIRDZ EEF/LTHY, ThIFBERINZ)Y—RIYEFWMEICKRETT T, EKREHIR
DEIDERIE, A—NN—AIYy MNDLRIVEEDDZEDERYET, EZIE VT F—IC1GIi DX
EN—EBEKRE2GIDAEY —FIRMEEINDFE, VT F—DRFVa—- >V JE/—KRTIGi %
FAREETIERICEDVWTITONE TN, 2GIFTHEATZIENTEET, TDRH, TDIF
BEDA—/1N—3I v MFE200% Y £ T,

8.10. CLUSTER RESOURCE OVERRIDE OPERATOR A L /=Y 2 X
=L NI DA—/IN=TIv b

Cluster Resource Override Operator &, 72 X9 —HDINRTD/ —RTH—/—OIv DL N
EHRIEIL, AT F—OREEBETE 5% Webhook TY, Operator &, HEDTOTV Y D
J—RHEBERINEAET) —BLVCCPURIRRZBAZHBEICDOVWTHIEIL XY,

DLFDEI Y3V THIBINTWLWS LD IZ, OpenShift Container Platform 3> Y —JL & 7213 CLI % {#
FA L T Cluster Resource Override Operator 4 Y A =L B2HELRHYEFT, 1 VA M—ILEFIC,
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LTFOBIDESIC, A==y DL RIL%Z=FZRTET % ClusterResourceOverride 1245 L) Y —
A (CR) ZER L £ T,

apiVersion: operator.autoscaling.openshift.io/v1
kind: ClusterResourceOverride
metadata:
name: clusterﬂ
spec:
podResourceOverride:
spec:
memoryRequestToLimitPercent: 50 9
cpuRequestToLimitPercent: 25 6
limitCPUToMemoryPercent: 200 @
#...

Z a1l cluster TRITHhIEARY FHA,

A72a . AVFF—OXE)—HFIRFIEBEINTWVEN, T74) MIREINTWBIHEA,
AEY—BRIEFRDNN—E>F—Y (1-100) ICRH L TEEEXINhFEFT, T 74/ KMNE50 T,

723y aAVFF—OCPUKIBRNMEEINTWSED, T74IMIBEINTWBIES.
CPU ER(iZ, 1-100 Z TOHIRD/NN—E Y T—IJICWR L TLEEEINET, 74 MNE 25T
£

O o o0

F72a v aVFF—0XE)—HFIRFMIEEINTWED, T7A4ILMIBREINTWBIHA.,
CPUHIRRIE, IEEINTWVWBBAICXE) —DNR—EYF—IICH L TEEEINE T, 1IGID
RAM D100 =Y N TODRT—Y vk, ICPUTITICHELLAYET, Ihid. CPUEXR%E
FEXTIRIICNEBINE T BREINTVWSIEHEE). 7724/ MME200 T,

R

Cluster Resource Override Operator D EE X (E, HIRA IV FF—IZREINTLAREW

BEEREASZFEA, B TOV I NTEDT I AILMNEIREMEREL T

LimitRange # 7> =V N &2 {EK ¥ % H . Pod T CTHIFRZEREL. LEXABEHEIN
. 2£2ICLET,

BRERIC, LTOSRLEEZETOY Y MO namespace A 7YV MOBERAL, EEXA52 0V )
NTEICBEMITEET,

apiVersion: vi
kind: Namespace
metadata:

#...

labels:
clusterresourceoverrides.admission.autoscaling.openshift.io/enabled: "true"

#...

Operator (& ClusterResourceOverride CR DE#E %= Bt L. ClusterResourceOverride {7
Webhook #¥ Operator &[E U namespace IZ4 YA R—ILEINBLHICLET,
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8.10.1. Web O~V — )L % {#H L 7= Cluster Resource Override Operator D1 ~ A k—
1%

PSR —TH—N—0I vy M EFIETE 3L DI, OpenShift Container PlatformWeb >V —JL %
fF L T Cluster Resource Override Operator #4 Y A h—J)LTCE X7,

AR

o HFIRMNIVFF—ICHREINTWARWES, Cluster Resource Override Operator &% &% 5 X
Ft A, LimitRange 7 7>V =/ MAaFERLTFOY I DT 74 MHIRREIEET S
». Pod T#k CHIRZZEL TCLEXNABERINDLDICTI2RELNHY £,

FI7

OpenShift Container Platform Web 3>V —JL % {§ [ L T Cluster Resource Override Operator % 1 >~
AM—=LTBICIFE UTFERITLET,

1. OpenShift Container Platform Web 31> —JL G, Home - Projects (LR8I L £,
a. Create Project2 7 ) v LZEd,
b. clusterresourceoverride-operator = 70> 7 hD&RIE L TIRELE T,
c. Create2 /') v 7 LET,

2. Operators - OperatorHub ICF8I L £ 7,

a. MATIBEAR Operator M) X kA5 ClusterResourceOverride Operator %3#3R L. Install
)Yy LETS,

b. Install Operator R—<' . A specific Namespace on the cluster?' Installation Mode IC
DWTERINTWR I EZ2MERELET,

c. clusterresourceoverride-operator ' Installed Namespace ICDWTEIRI W TWB I &

HHERLET,
d. Update Channel $ & U' Approval Strategy %#:&R L £ 7,
e. Instal 22y LET,

3. Installed Operators *—<' T, ClusterResourceOverride 22 v 2 LZE T,

a. ClusterResourceOverride Operator §¥#fl’/*—</ T, Create ClusterResourceOverride

)y LET,

b. Create ClusterResourceOverride *—Y T, YAMLview% %2 !)v 42 LT.YAMLF > 7
L—hEREL. RDEBIIHLTA—N"—OIy MaERELZE T,

apiVersion: operator.autoscaling.openshift.io/v1
kind: ClusterResourceOverride
metadata:

name: clusterﬂ
spec:

podResourceOverride:

spec:
memoryRequestToLimitPercent: 50 9
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cpuRequestToLimitPercent: 25 6
limitCPUToMemoryPercent: 200 )
#...

ZailE cluster TRITNIERY FH A,

A7 av:AVTFF—AFE—DEIRELEEXTE/H-HONN—EYF—IHNFEHIN
2BAIE. INE1-I00 F TOETEELEYT, 7724/ MI 50 TT,

7 av:avFF+—CPUDKIRE LEXTE/-ODNN—FYF—IHIFERINS
BaElE, INE1-I00 FTHDETHRELET, 774/ ME25TY,

T av:aAvFF—XAT)—DFIRELEXTELODONN—FEVTF—INFERIN
581k, ThEEELET., IGORAMDI00 /18—ty hTORY—1) U JIE, 1
CPUOTZICHELLARYZEY, ik, CPUEBXRAZ LEZTHRIICMEBINET BRE
INTWBIHEE), 774/ ME200TT,

o o 90—

c. Create 27 1)wv o LET,

4. DSRI—HRAILN)Y—ADAT—HRA%=F v LT, ZF Webhook DIRTEDIKEE %
FLFET,

a. ClusterResourceOverride Operator R—< T, cluster 7 ) v 7 LX Y,

b. ClusterResourceOverride Details *—> T, YAML %72 !)v 2 LZ 9, Webhook DI
H LBFIC. mutatingWebhookConfigurationRef 27 > 3 VARRINE T,

apiVersion: operator.autoscaling.openshift.io/v1
kind: ClusterResourceOverride
metadata:
annotations:
kubectl.kubernetes.io/last-applied-configuration: |

{"apiVersion":"operator.autoscaling.openshift.io/v1","kind":"ClusterResourceOverride","met
adata":{"annotations":{},"name":"cluster"},"spec":{"podResourceOverride":{"spec":
{"cpuRequestToLimitPercent":25,"limitCPUToMemoryPercent":200,"memoryRequestToLi
mitPercent":50}}}}
creationTimestamp: "2019-12-18T22:35:02Z2"
generation: 1
name: cluster
resourceVersion: "127622"
selfLink: /apis/operator.autoscaling.openshift.io/v1/clusterresourceoverrides/cluster
uid: 978fc959-1717-4bd1-97d0-ae00ee111e8d
spec:
podResourceOverride:
spec:
cpuRequestToLimitPercent: 25
limitCPUToMemoryPercent: 200
memoryRequestToLimitPercent: 50
status:

#...

mutatingWebhookConfigurationRef: ﬂ
apiVersion: admissionregistration.k8s.io/v1

237



OpenShift Container Platform 4.13 1 > X h— L2 D& E

kind: MutatingWebhookConfiguration

name: clusterresourceoverrides.admission.autoscaling.openshift.io
resourceVersion: "127621"

uid: 98b3b8ae-d5ce-462b-8ab5-a729ea8f38f3

#...

Q ClusterResourceOverride i Webhook ~D SR,

8.10.2. CLI %#{# A L 7= Cluster Resource Override Operator O > X b —JL
OpenShift Container Platform CLI Z{#F L T Cluster Resource Override Operator 24 Y A k—JL L.
PSR —TODA—N"—Iv MAFIEHTETET,

lE= i3

o HFIRMNIVFF—ICHREINTWARWESE, Cluster Resource Override Operator I&F &% 5 X
Ft A, LimitRange 7 7>V 7 MAFERLTFOY I hDT 74 MEIRREIEET S
». Pod t#kCHIRZZEL CLEXNABERIND L DICTIRELNHY £,

FIE
CLI % & L T Cluster Resource Override Operator &4 Y XA h—JIL T B ICI&,. L TFEETLE T,

1. Cluster Resource Override M namespace % Ef L £ 7,

a. Cluster Resource Override Operator ® Namespace + 7> =7 b YAML 7 7 1 JL (cro-
namespace.yaml 73 &) = ER L £ 9,

apiVersion: vi
kind: Namespace
metadata:
name: clusterresourceoverride-operator

b. namespace Z{ER L 9,
I $ oc create -f <file-name>.yaml
UTFICHlZERLET,
I $ oc create -f cro-namespace.yaml

2. Operator ZIL—THERLET,

a. Cluster Resource Override Operator M OperatorGroup = 7> =2 @D YAML 7 7 1 )L
(cro-og.yaml 72 &) HER L £ 9,

apiVersion: operators.coreos.com/v1

kind: OperatorGroup

metadata:
name: clusterresourceoverride-operator
namespace: clusterresourceoverride-operator
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spec:
targetNamespaces:
- clusterresourceoverride-operator

b. Operator ZIL—7%/EHR L T,
I $ oc create -f <file-name>.yaml
UFICHZERLET,

I $ oc create -f cro-og.yaml

3 HTRVNV T avaEFERLET,

a. Cluster Resource Override Operator M Subscription = 72 =2 b YAML 7 7 1 )L (cro-
sub.yaml 72 &) ZERR L £ 9

apiVersion: operators.coreos.com/vialphai
kind: Subscription
metadata:

name: clusterresourceoverride

namespace: clusterresourceoverride-operator
spec:

channel: "4.13"

name: clusterresourceoverride

source: redhat-operators

sourceNamespace: openshift-marketplace

b. Y720 ) T avEEHRLET,
I $ oc create -f <file-name>.yaml
UFICHZERLET,

I $ oc create -f cro-sub.yaml

4. ClusterResourceOverride 1 2% 1)V —2R (CR) # 7Y =4 K% clusterresourceoverride-
operator namespace ([CfER L F 9§,

a. clusterresourceoverride-operator namespace ICHIUEZ F 7,

I $ oc project clusterresourceoverride-operator

b. Cluster Resource Override Operator @ ClusterResourceOverride = 7> = 7 k YAML
7 74 )b (cro-cryaml 72 &) #ER L £,

apiVersion: operator.autoscaling.openshift.io/v1
kind: ClusterResourceOverride
metadata:
name: clusterﬂ
spec:
podResourceOverride:
spec:
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memoryRequestToLimitPercent: 50 9
cpuRequestToLimitPercent: 25 G
limitCPUToMemoryPercent: 200 )

Z a1l cluster TRIThIEARY FHA,

A7 av:AVTFF—AFE—DEIRELEEXTE/L-HONN—EYFTF—INFEHIN
2BAIE. INE1-I00 FTOETEELEYT, 7724/ MI 50 TT,

7 av:avFF+F—CPUDKIRE LEXTE/-ODNN—FYF—IUHIFERINS
BElE, INE1-I00 FTHDETHELET, 774/ ME25TY,

FTav:avFF—XAT)—DFIRELEXTELODONN—FE Y TF—INFERIN
BigEIE. ThEEELE T, IGIORAMDI00/S—tEY NTORT—Y U J7IE, 1
CPUOTZICHELLARYEY, Ihid, CPUEBXRAZ LEZTHRIICUEBINET BRE
INTWBIHEE), 774/ ML 200 TT,

o ® 0

c. ClusterResourceOverride 7 7~ o M &ERR L £T,
I $ oc create -f <file-name>.yaml
UFICHZERLEYS,

I $ oc create -f cro-cr.yaml

5, 95 R9—HRILNVY—ZADAT—HRA%=F v Y LT, 2 Webhook DIRTEDIKEE %
FLFET,

I $ oc get clusterresourceoverride cluster -n clusterresourceoverride-operator -o yami

Webhook DMEUH LBFIC, mutatingWebhookConfigurationRef 27 2 3 VARRINZE
ER

Hi

apiVersion: operator.autoscaling.openshift.io/v1
kind: ClusterResourceOverride
metadata:
annotations:
kubectl.kubernetes.io/last-applied-configuration: |

{"apiVersion":"operator.autoscaling.openshift.io/v1","kind":"ClusterResourceOverride","metadat
a":{"annotations":{},"name":"cluster"},"spec":{"podResourceOverride":{"spec":
{"cpuRequestToLimitPercent":25,"limitCPUToMemoryPercent":200,"memoryRequestToLimitPe
rcent":50}}}}

creationTimestamp: "2019-12-18T22:35:02Z2"

generation: 1

name: cluster

resourceVersion: "127622"

selfLink: /apis/operator.autoscaling.openshift.io/v1/clusterresourceoverrides/cluster

uid: 978fc959-1717-4bd1-97d0-ae00ee111e8d
spec:

podResourceOverride:

spec:
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cpuRequestToLimitPercent: 25

limitCPUToMemoryPercent: 200

memoryRequestToLimitPercent: 50
status:

#...

mutatingWebhookConfigurationRef: ﬂ
apiVersion: admissionregistration.k8s.io/v1
kind: MutatingWebhookConfiguration
name: clusterresourceoverrides.admission.autoscaling.openshift.io
resourceVersion: "127621"
uid: 98b3b8ae-dSce-462b-8ab5-a729ea8f38f3

#...

Q ClusterResourceOverride {1 Webhook ~MDZ R,

8103. VS A —LRIDA—/N—O3I v NDETE

Cluster Resource Override Operator ICl&, Operator 84 —/X—23 v N2 HIETZ2HEOHZET0O
¥ % ~® ClusterResourceOverride 1 X% ')V —R (CR) BL UV ITRILHBBRETYT,

AR

o HFIRMNIVFF—ICHREINTWARWESE, Cluster Resource Override Operator I&F &% 5 X
Ft A, LimitRange 7 7Yz / hEERLTTOY I hOT 7 4L MNEIREIBET 2

b\\

FI7

TSR —

Pod 1 CHIRZHJREL CTLEESNBEBRINDLIICTEILENHY X T,

LARIDA—N—0Iy NEZTETBITE. UTZETLET,

1. ClusterResourceOverride CR #fgEL 7,

O ® o

apiVersion: operator.autoscaling.openshift.io/v1
kind: ClusterResourceOverride
metadata:
name: cluster
spec:
podResourceOverride:
spec:
memoryRequestToLimitPercent: 50 ﬂ
cpuRequestToLimitPercent: 25 g
limitCPUToMemoryPercent: 200 €)
#...

T av:aAVvFF—XAT)—DFIRELEXTELODODNN—FE Y TF—INFERINS
BEE, TNhE1-I00 FTOETIELE Y., 774/ ME50TY,

73y aVFF—CPUDHIRE LEXTE/-ODNN—E Y T—IUNFERAINGIGZE
&, INEI1-I00 FTHDETIELE T, 774/ ME25TY,

FTav:aAVvFF—ATY—DFIRELEXTELODODNN—FE Y TF—INFERINS
t2& ThaliexEl.F4 1GIiDORAMMDINO IN—t /) NTND2ZH—1] 41 10PL T
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T TN =TIV CUEAN- W ON 7 0 1IN Ve 1M U Ve IV T — - ~veo N s P T N R

)L;%waia“o Zhid, CPU%T%J: 3“6%&;&@*11&3“( SEINTWS
B)e T7 I KME200TY,

2. LLFD S ~RILA Cluster Resource Override Operator B4 —/N—2O 3 v N2 HIEHT 2 HEDH
2£70Y Y D namespace 7 7V TV MIEBMINTWB I E5HELET,

apiVersion: v1i
kind: Namespace
metadata:

#...

labels:
clusterresourceoverrides.admission.autoscaling.openshift.io/enabled: "true"

#...

‘) IDSRLEEZTOS TS MIBMLET,

81N /—FRLNIDA—/N—I v b

QoS (Quality of Service) fREE. CPU HlIfR. F7/Id) YV —ADFHRE, HE/ —RKRTA—N—03 v
NaFIET2IFZIERFAEEFERTEET, FED/ —RBLIPHFEDOTOP Y DA —/"—1
SYMNEBEMCTRHIEETEET,

8N1L.dIdvEaxa—KN)Y—R&EAVTF—IZDWT

AVE2—RM)Y—RICDOWVWTD/ —RTEBRBINZEEIL. VY- TICL>TERYVET,

81.11. A5+ —® CPUEXRICDWT

AVTFH—ICEEKRT 2 CPUDENMRIEI N, IHICAVTF—THEEINZERDOFIRET/ —K
THIAFRER CPU ZHETE X7, HBOI YT —EMND CPU DFERA%ZETYT 5158, CPU B
AN&IVTF—TERINZ CPUDEICEDWTHEREINET,

fcE A2, $5227F—H500m D CPU R ZEKR L, BlDI YT+ —5H 250m D CPU B %= &
KLUKEIBE, /— RTHEFTREDEBNND CPURRBIIK 21 DttRTaO Y FH—RBToleIhEzd, VT
FT—HHIERZIEEL TWBEIHEE, BELAHIREZBATCPU ZFERLAVWEDICZRAOY NV JTXh
F9, CPUEKIE, Linux A—FRILD CFSHAEYR—M2FERAL CGERINET, 771/ KT,
CPU #IRRI&. Linux A—FRILDCFS I +#—4HR—MEFEHL T100ms DRIEERTERAINE T,
2L, ThIZEMICTEIENTEET,

8.1M12.AVFF—DAEY —ERICDWT

AVFTFT—IKEERTBXE) —EMREESNET., AV T T —RBRERLALLIYBEESDXE) —%fF
ATEETH. WolkABKRLAEEZBALBAICIE., /—RFOXAEY —DFTEL TVWBIRETIZEF
BRTINDZARUEDA DY TS, AVT T —DERLAEBELIYI VRV E) —2FERTZ5E. V2T
LIRIRT—EVN/—RDY YV —RAFHNTHERINTVWEDIYESZKDOAE) —2BEE LW
RY ZNAEBHERTINDZER@HY EFEA, AVTFT—DXE) —DFIRZIEET %G, TOHIR
EBASCHFICRHERTINIT,

8M.2. #—/N—23X v b X b & QoS (Quality of Service) 7 5 RICDWT
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J—RiE, BREBELAWPodDNRT V21— ILINTWBRHEEY/ — RDFTRTD Pod TOHIRD
BEDFRAATRAYY VDBREZBABIBRICA—/N—IY b I,

F—NR—33Iy FINBRETIE, /—RLEDPod AWTIHODEERTHARERIVYE2L—KY
V—2ALYEZLDEDFEAZHAITTEZIENTEEZY, INHPELBE. /—FRIEEREFNOD Pod
ICEBEIRMZEET 2VEN’HY ET, COREZTILOICHERAINSZHEEIE. QoS (Quality of
Service) 7 S A EMIENF T,

Pod I&., BEEDODEWEIC3I DD QSYVSADIDELTEEINET,

8.2 QoS (Quality of Service) ¥ 5 &

(&) Guarantee FIRB LV T aVDERNITARTOY Y —RITDVWTEREINTWSIG
d BOEFELLRBRW) TENLDENEL WESE. Pod I Guaranteed & L T
PEINZET,
2 Burstable FIRB LV T aVDERDNITARTOY Y —RITDVWTEREINTWSIG
BOEFELLRBW) TENLDENFL K RVWIFE. Pod & Burstable & L
THEINET,
3 (&IK) BestEffort ERBLITHIELY Y —ZADWTNICDVWTEREINALWESE, Pod i

BestEffort & L THEINE T,

AE)—IZEBTETRVNWY) Y —RATHBLHD, AT —FEORETIX, REELIBEMALOENI YT
FT—HARMEFERTINET,

® Guaranteed OV T F—IIBEIBMIAZREEVAVYTF—ELTRAIN, RIEIhET, &
FRTINZDIE, o0V T H—THIREBAZD, YRATLNAEY —FEDKRREIC
HZEDD, TEY NTEZBEBEMDEVNI YT F—HIMEIZAWGEDHTT,

o U2AFALARNRBDIREEIZH B Burstable I FF+—IE., #IfE%Z#BE L. BestEffort 35+ —7N
HICEELRWGAICEFR T INSAEEIrHY £7,

o BestEffort VT F—IIBEIBEMOZREEVNI YT F—E LTREBINET, choparvT
FT—DTOERIE, YATLADRAEY) —FRICRZ EHAMEERTINE T,
8.11.2.1. Quality of Service (QoS) ETD X EY —DFHAEICDOWVWT

qos-reserved /X5 X —4 —%FERAL T, HED QoS L RILD Pod TFHMINZAEY —D/A—1E Y
T—VEBETDHIENTEET, ZOHEEIZ. REMEL 00S 7 FRAD Pod B'EL QoS 7 5 AD
Pod TERINZ )Y —REFATERVLDIICTZLHDICERINEL) YV —RDFHERITLET,

OpenShift Container Platform &, LA FD & 5 IC qos-reserved /X5 X —4 —%FHAL XY,
e (os-reserved=memory=100% D& (L. Burstable & & U BestEffort QoS 7 2 XA, Ih b &
DEWQOS VS ATERINEXE) —ZHETZ2DEHTFET, it Y. Guaranteed
B LU Burstable 7—7 00— RDXEY =YY —ADRIEL NI % LIFZZ EDBES
1. BestEffort & U Burstable 7—7 O0— R TO OOM A ERETZYRIPEFYET,

e (os-reserved=memory=50% DfE(d. Burstable & & U BestEffort QoS 7 S AN In b &Y
BWQOS TV ZRICL>TERINDAE) —DEDEHEST DI EHFITLET,
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® qos-reserved=memory=0% Df&(Z. Burstable & & U BestEffort QoS 7 5 XA/ — RDE|Y
LUCAHED EREITHET 22 &AL ETH FIATERSESE). hICLY,. Guaranteed
D—0O—RPBRLEXAE) LTIV ERATERLAZYRIPBEYVET, ZORRICE
Y, ZOEBEIIEMCINTVET,

8M.3.swap X E!Y—& QOS [CDWT

QoS (Quality of Service) REE = #IFT D7D, swap &/ —RKRETT 74 N TEMICT B EHNTE
9, THOLARWEE, /—ROYEY)Y —XADBF—NN—HT 2RI 54T L, Pod DEEERD
Kubernetes A7 ¥ a1 —5—IC& B )Y —RRIAIHEAZ (T HHARMENDHY T,

Tc& 2K, 2 DD Guaranteed pod B X E) —HIRIE L 2BE. ThEThOaV T+ —ND swap X E
) —%FERALIBOZTREMELGHY £T., +97%4 swap FBEA R WBEICIE. pod DT OERIETY AT A
DFA—=IN—YHYTRIS5A4A TDEHITKRTTZHREENHY T,

swap ZEMIC LW E, / — KD MemoryPressure ICH 2 Z E B L ALK RY, Pod BART Y a—
)Y TBERICHIGT B2 AE) —Z2ZITENR<AY ET, BRELT, BIND Pod A/ — RICEREX
N XEY—FTEBOREAIEL. HFREMITIES R T LD Out Of Memory (OOM) 4 Ry MO EET S
V2O EFEYVET,

BF

swap AEMICINTWBIGEE, FIBEATERAEY —IZD2VWTODY YV —AFREDILE (out
of resource handling) PTEZ > 3V LEWMEXFHESYICHEEL A< AY T, X
T —FBOREDIFZEICPodE /—RKNSIES ML, Pod ZRBRREICRWEID
J—RTBRTI21—-YVJTTEBLIIC) Y —AFBDANIE (out of resource
handling) ZFfIFTX % &DICLE T,

81M4./—RKDA—/NN—223I v MIDWT

Z—N—3Iv MEIETIE, RBELYATLABFZRHETEZLIIC/ —R2EDICRET 2LEDH
YEJ,

J—ROEEITHE, X T —BEEADOH—RIVOFRERRER T S INEIICREINE T, h—=I
. IEXAEYY —DFRBLAVWRERY, XEV—DEIYHETUIKKRTEIEHY FHA,

C DEMEEMEERT B 7=, OpenShift Container Platform &, vm.overcommit_memory /X5 X —4 —
HAUIKEREL., 774NV RNDARL—TFT A VIV RTLDERERLEETEIET, BILAEY —%
==Y b FTBLIICH—RILZERELZET,

F 7=. OpenShift Container Platform (& vm.panic_on_oom /X5 A —4 —7% 0 ICERET B I ET. X £
)—DBRRBLEEEZTEA IRy JICARLRVWEDICLE T, 0 DEREIE. Out of Memory
(OOM) SREED & = 1T com_killer EIF VT & I H—RIICIERLE T, Thick Y, BRIBLICED
WCT7OEREBHEETLET,

REDHREI. /—RIULTOIYY REETLTERRTEET,
I $ sysctl -a |grep commit
B

#..
vm.overcommit_memory = 0
#..
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I $ sysctl -a |grep panic

H A B
#..
vm.panic_on_oom =0
#..
a5
EROT7Z T/ —REICTTICREINTVWSRE T THD7H, BIMOT I avid
RETY,

Z/—RICHLTUTDREERITIDIEETEET,
e CPUCFS ¥ #—#%{#EAL7 CPUKIRRDEIMLF/-IEET
o UZAFLTOEARDYY—RAFH

® Quality of Service (Q0S) BETD X E') —F#

8.11.5.CPUCFS 7 # — 4 OFEMAIC & 3 CPU IR DXL & /= (31T

T 74 BMT, /—RiE Linux i—FJL®D Completely Fair Scheduler (CFS) ¥ # —#% M H%R— k% {£H
LT, EEINACPURIBRERITLET,

CPURIRDERZEMICT 2BE. ThD/ —RICEZXZREZERL TESIENERICRY ZE
-a—o

o OVFFT—ICCPUERD’HZHBA. TNIE Linux H—RILD CFSHBICL > TEIEH=EA
IhZxEd,

o VT F+—IICPUEXRMNLL, CPURIRRLH ZHEIE. CPUEBKRIZT74ILNTIEEIND
CPU#IRRICERE I N, Linux I—RILD CFSHEICL>TEAINE T,

o OVFF+—IICPUEREFHIBROMALH ZIFE. CPUEKIK Linux H—FRILD CFS HAFIC
Lo THEAIN, CPUKIBRIZ/ — RICEKEAEZ FHA.

AR

e RODIAXY REAALT. BET S/ — K% 4 DB MachineConfigPool CRD (ZBIE (T
Fo5NASRILEREBLET,

I $ oc edit machineconfigpool <name>
UFICHZERLEYS,

I $ oc edit machineconfigpool worker

H A B

apiVersion: machineconfiguration.openshift.io/v1
kind: MachineConfigPool
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metadata:
creationTimestamp: "2022-11-16T15:34:25Z2"
generation: 4
labels:
pools.operator.machineconfiguration.openshift.io/worker: " ﬂ
name: worker

'@ Labels D FICSRILAREINE T,

D
SNUDFELLBWGZEIF, ROLDLBF—/[EORTZEBMLET,

I $ oc label machineconfigpool worker custom-kubelet=small-pods

FIg
| BEZEDLODHRY LYY —2R (CR) 2R LET,

CPU #lIfR % 31k 9 2 R EH

apiVersion: machineconfiguration.openshift.io/v1
kind: KubeletConfig
metadata:
name: disable-cpu-units ﬂ
spec:
machineConfigPoolSelector:
matchLabels:
pools.operator.machineconfiguration.openshift.io/worker: " 9
kubeletConfig:
cpuCfsQuota: false 6

‘) CRICKBIZEIY L TET,

\

Qg TOVBET OIS ISNILERELET,

9 cpuCfsQuota /85 X —# —% false ICSREL X T

2. LTFDOAY Y RERITLTCREZEHRLET,

I $ oc create -f <file_name>.yaml

8N6. VAT LN)Y—ZAD)Y—FH

JYEHETEZRY V21—V TEaFREBEL, /—RUY—ZADA—N"—Iy AV NEZRIMET 37
DI, B/ —RTlE. V5RAY—DHEETED LD/ — R TETTIMBEOHBZ VAT LT—EVHIC
TDYVY—ZAD—HE=FHNTDIENTEET, &I, XTY—RBREDEBTERVWYY—2DY)
V—REFIHNT B ENHREINET,

FI7
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Pod UADT7OERDY) Y —RERRMICFHNT BICIE. Ry¥a—Y v TRHATRER) Y — 453
EITDIEILEY, /J—R)Y—R=ZEYHTET, FMHICOVWTIE, /—RKRDYY—XDEIYHT%
SHBLTLLEIW,

81.7. /— RODA—/1N—23I v NOEIL
BAWIIINTWEA—N"—0Iv &, &/ —NTEMITTZET,

FIE

J—RADOA—/N—aIy NEEMIITBICIE. 2O/ —RKRETUTOAYTY REETLET,

I $ sysctl -w vm.overcommit_memory=0

812. 7OY U ML RILDFIFR

A—NR—=3Iv bEFIEITZICIEE. 7O D) Y —RFIROEHFEEFZEL, A—/—33 v
BB TERWTOY T FDOAE) —BL VP CPURIRRB LUV T 7 4L MEEIBETE XY,

7Yz bLARLDY) Y —REIROFEMIT. BAEBRESRLTCEIL,

Frold. BEOTOV T MDA —NR—2I Y NEEMICTEIEETETET,

8121. 7OV TV NTODA—/NIR—O3I v M XY NDEML
BYICINTWBA—NR—OIY M AV NETOY T NS EIZENCTBIENTEZT, &2

B

W AYIZANZVFYy—AVR—V MNEIA—NRN—OI Yy MY ISR L TEETEET,

FIE
7OV MADOA—R=03I v b AV MNERMICTBICIE. UTOFIRERTLET,

. namespace Z 7Pz N7 7 A IV EERREZITRELE T,

2. UTFD7 /57— avzEBmMLET,

apiVersion: v1i
kind: Namespace
metadata:
annotations:
quota.openshift.io/cluster-resource-override-enabled: "false"

#...

ﬂ DT/ TF—ravEfalse ILERET D E. T D namespace DA —/N—2 3w NHYEL)
IRy EY,

813. AIR—yaAL v avaEFERHLTWS ./ —K)Y—XDRAK

AR—=TaAL P2 avIcODWTERAL, ThaEHELET,

8BLET LAIAYTF—MNAR=IOL V2 aVIlL>THIRINSHHEAICDNT

247



OpenShift Container Platform 4.13 1 > X h— L2 D& E

AVFF—OHAR—I LY avid,. TEY2Ya Y LEWVEAFERLT, BT LEZOY T H—%HIR
L/i-a_o

IEYYaVLEWMENH—R—IILIYavVIREINTWSE, /—RiEPodDaVYF+—n
API DS BICT VAR B REBICR 2 L OHAE T, Pod HHIBRINZBE, VT F—BHIBRI N
F9, AT FT—IlEPod BHIRINT, TEIY 3V LEWMEICELTWAVLWRYREINET,
J—RKHT 1 RV (disk pressure) DIREEICAR>TWB &, AVTH—HHIKRIN, ThooOJik
oclogs ZRALTF7VERATERS QY ZET,

® ecviction-soft-V 7 hIEVZ Y3 VDLEWEIRE, TEZYa YV LEIWMEEERINSEREE
BEDHETHEAEAEHLEZET,

® eviction-hard- /N\—RIEZ> 3> L IWMEICIXEFHEIA R, BEOINhE&,
OpenShift Container Platform (&9 <IC7 2> 3 v &=ETLE T,

UFoRIF, TEY>aY LEWVMED!) R MNTT,

RKEIAVFTF—DHR—IJ ALV avVaEBET H-0DDLTH

T avo T

MemoryPressure memory.available J—RTRIAFTRAEXE) —,
DiskPressure ) J—RDIN—=F T 74NV RAT A
e nodeis.avallable (nodefs) F7/idA A=Y 774
e nodefs.inodesFree > 27 L (imagefs) THIHA
BT 4 RVMEEE I/ —
e imagefs.available Ko

e imagefs.inodesFree

yz o-1o)
evictionHard DIZE. CNOEDNNTA—F —%FRTIEETIHVELIrHYET, T

DINSA—H—BEELARWE, BELLASA—5—DHIMERIN, HR—vaL
sy avhELHEELEEA,

/—I~7b\‘/7 FTESVYa Y LEWMEDLERETROBTES L, TOREET ZHFEHBEBL TV
ZE. WINT B/ — K, true & false DEITEICEELEF T, LA >2T. R Pa1—F—I3@&EY)
7&1’7/1-)1/7&3%&’(37&\,\_} BN DHY FT,

DTN HIRET B ITIL. eviction-pressure-transition-period 7 5 7 % L T. OpenShift
Container Platform B’ R BIREN 51T T 2 X TICH D BB &= HIME L £ To OpenShift Container
Platform &, false SREEICEIY B DL ZRIOIREIN/ZEEIC. TEI a3V LEWVMEEBEINLARR
REBI—HTDLIIERELEFEA,

BB AA—IUPAR=IAL VY aVICL>THIBRINBEHAICDOWT
AXA=IUAR=YOAL VY avid, ZITHOPod ILL>TERBINTVWARVWA A=V AHIBRLET,

OpenShift Container Platform (. cAdvisor IC& > THREINALT 4 AV FEREBICESWT, /—KH
SHIRT 24 A=Y BERELET,

AA=IDAR=2AL 23 vDRY Y= ULTO2DOFFICEITVTWVWET,
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o A A=YDHAR—=Y AL V2avuEN)H—F2T1RAVFEHAEDNN—tV N (BHTERIN
3)TY, 774N MEL8 T,

o A A—YDHAR—=I AL V2 aVvPBRLEDIETET 1 RVERED/ A -tV b (BETERI
n3)Te, F74) ML 8O TT,

ARA=IDHAR=I L 723 vDEHIC, HRAYLYY—RAEFHRALT. ROZTHOWTNAELTE
TBHIENTEET,

KEAAA—TJDHR—T AL I aVEERETDIEHOEN
B 571

imageMinimumGCA HR=TAL I v a vt > THIRINZ ETORFERHOA X —T OEZEARH,
ge T7AIKE 2mTY,

imageGCHighThresh A X—YDHR—Y LI avaEN)H—F2T74 AVERED/—tV b
oldPercent (B THKIND)TY, 774/ KE8TY,

imageGCLowThresh A X—YDHR—=—I AL I aVvhBRLEDIETET A RIVERED/ -V
oldPercent N (EBHETHRIND)TYT, 774/ KEB8OTY,
LFRD2DODA A=) AN ENETNRDAR—Y AL VY —DERITTREINET,
1. 1D ED Pod THAERITINTWSEA A—ID) X b
2. RANTHAFTRRA A—-YDY X b
FIAVTFT—DRTEICHFROAA—IDRRIINET, TRTDA A—=JIWEI A LRIV TD
R—=IMMETonET, 1 A—IDNRITH (LEEORVD—E) H. FHRICKEINTWS (LD 2F
BHO—B)IFHE. CNIZRREORBEOY—78MMFIFonhEd, BYDA A—JICIELEIOY 1 LS
VITDI—=IBITTITTONTVWET, TRTDANA—JEIYM LRIV TTHUVEALNET,

ALY arvhRBINZE, BERGZFBLTETIA—IDPEEHVEDOHISIEEFICHIRINF
-g_o

8133. AVFFT—BLUPAM A= DAR—=I ALY a vVDETE

EIEH (L. kubeletConfig 4+ 7YV MERT Y VERE S—ILAICIER L. OpenShift Container
Platform ICL B AR—Y AL V> a vDERITHEERETCEET,

pa )

OpenShift Container Platform (. &~ ¥ V& E 7—IL D kubeletConfig # 7>~ = ¥
H1DDHYR—MLET,

ROVWTNADHEAEDLEEZRETELT,
e AVFF—OVYIbIEVY Y

TFTF—ODN—RIEIY a3V

\

o ]

o A X—UDIEYYaYV
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AVTF—OAR=YAL 02 avi@3 8T LAEAVYTF—ZHIRLET, A X—IU A= I 3

ViE, BEITHDPod ICE > TERINTVWARVWA A=V AHIBRLET,

AR

L ROARY REAALT, BET S/ — K¥ 1 TDFHBI7% MachineConfigPool CRD (ZE&E (T

ITonoNILZzRELET,
I $ oc edit machineconfigpool <name>
UFICHZERLEYS,

I $ oc edit machineconfigpool worker

H A B

apiVersion: machineconfiguration.openshift.io/v1
kind: MachineConfigPool
metadata:
creationTimestamp: "2022-11-16T15:34:25Z2"
generation: 4
labels:
pools.operator.machineconfiguration.openshift.io/worker: "™ ﬂ
name: worker
#...

'@ Labels D FICTRILAREINE T,

B>k
INUDFELLBWGEI, ROLDLGF—/[EORT7ZEMLET,

I $ oc label machineconfigpool worker custom-kubelet=small-pods

FIR
| BETBEDLODHAY LYY —2R (CR) BEKRLET,

BF

-a—o
m HR—IaAL49v>a>v CROY Y TILE

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

name: worker-kubeconfig ﬂ
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spec:

machineConfigPoolSelector:
matchLabels:
pools.operator.machineconfiguration.openshift.io/worker: " 9
kubeletConfig:
evictionSoft: 6
memory.available: "500Mi" ﬂ
nodefs.available: "10%"
nodefs.inodesFree: "5%"
imagefs.available: "15%"
imagefs.inodesFree: "10%"
evictionSoftGracePeriod: 6
memory.available: "1m30s"
nodefs.available: "1m30s"
nodefs.inodesFree: "1m30s"
imagefs.available: "1m30s"
imagefs.inodesFree: "1m30s"
evictionHard: G
memory.available: "200Mi"
nodefs.available: "5%"
nodefs.inodesFree: "4%"
imagefs.available: "10%"
imagefs.inodesFree: "5%"
evictionPressureTransitionPeriod: Os ﬂ
imageMinimumGCAge: 5m 6
imageGCHighThresholdPercent: 80 €)
imageGCLowThresholdPercent: 75 @

Ty NDE&HIL

\'1

IVVERET—ILHSIRILAEEELEY,
AVFF—OHAR=I LIV avDFEE TEYS a>vD¥ 1 7 evictionSoft % 7= &
evictionHard,

AVFF—OHAR=I AL I a3 VDFERENDIEI a3 N A—FGSICEDLT
Eos a3y LEVE,

AVTF—OAR=IaAL 22 arvdiga: V7 bITEY Y a VO FHRE, ZD/R5
X —% —|%. eviction-hard ICIZERAINFEE A,

AVTFF—DAR=I ALV aVDGEERENIEI > a Y M) A—FEBICEDCT

B2 3> L EWE, evictionHard DA, CNOHEDINSA—F—5FTRTIEETINE
BHYET, TRTONRSTA—F—ZBELRVE, BELENRATA—Y—DHFHI BRI
N, AR=aOL V7V a3VDELKHEELEFEA,

AVFF—OAR=IALI2avDBaE ITEI Y avy T Ly vy —RENSKITTS
F TOREEFE,

AA=VDHAR=I AL I2aVDIBE A A—IDBHAR=—I LI avIldo>THIR
INDETD, READA X —Y DR/NMEFEIR,

AA=TIAR=I LI aVDBEAR—IAR=2aL 03 ve M) H—92
TARVERE ERTRINIT),
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AA=—IUHR=IOALI2aVDBEAA—IHAR=IOLIavhIBRLED ET
574 RAVERAE EHTRINET),

2. UFDaATY RZERITLTCRZHERLE T,
I $ oc create -f <file_name>.yaml
UFICHZERLEYS,

I $ oc create -f gc-container.yaml

H A B

I kubeletconfig.machineconfiguration.openshift.io/gc-container created

R

L ROAXY REAALT, AR=2OAL I 2aVvhT7IT14TTHIIEERRLET, HR
& Is1) ) — X THEE L 7= Machine Config Pool Tld, ZEMNZTLICEITIN S £ T UPDATING
M 'true” ERRINFET,

I $ oc get machineconfigpool

H A B

NAME CONFIG UPDATED UPDATING
master rendered-master-546383f80705bd5aeabad93 True False
worker rendered-worker-b4c51bb33ccaaebfc4abas False True

8.14. NODE TUNING OPERATOR D f#
Node Tuning Operator ICDWTHEMEL, ChEaFERLET,

E]:y]

Node Tuning Operator (&, TuneD T—EV2FETZIET/ —NLRNLDFa1—=V I %2EEL,
NI 4= V27A77A40AV M A—5—%2FRALTELAT VY —DNRTF—IVRAEERRTID
IKIRIEET, FBEAEDEBNT =X VART7 ) r—23vTR, —ELRILOA—FRILDOF1—=
VDM ETY, Node Tuning Operator l&, / — KL RJLD sysctl DIF—IN/EEBSA V94 —T 1
Az1—H—ICRHL, 22—V —DPEETINRILF1—ZVJT%ZEMTESLDRREZRMLF
ER

Operator (&, I ¥ 7+ —{tX 7z OpenShift Container Platform @ TuneD 7—E ~ % Kubernetes
T—EVEYMELTERLEY, ThICEY, ARIYLFa—=—VITHRN. T—EVHIRET 2
XTI FRI—TEFTINZIRTOAVTFT—LINETuneD T—EVITEINE T, T—FEV
&, /—RZEIK1D2FD, V5RI—DIRTD/—RKTEITINET,

AVFF—EIN/zTuneD T—EVICL > THEAINS / —RLRILDBEF., 70771 IVOEE

HRN)H—FTBARYINT, FEEFRTVITFILDOZESLIOCUEBICLE >Ta YT F—EI N7z TuneD
T—EVHAEBICKRTIBEICO—ILNNYyIINET,
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Node Tuning Operator I&, /X7 4#—< Y2707 74)LaAY b O—5—%FALCEFHF1—=V7
%ZR%E L. OpenShift Container Platform 7 U o —>a v DELA TV —NRT7 44—V RAEFRBHL
7,

PSR —EBEBEIE, ULTDELIR/ —RLRIVDEBREEERT BN T +—IVARATAT 74 I AKRE
LEd,

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

o ETHhDU—/O—READOCPUEREIRLZET,

BoONBWAREM,AHYFET, RT74+—<RA7O7 74 A5FERBLTWVWRESIE.

< ER
IRTE. CPU BB DEMIEIE cgroup v2 TIEFHR—KIhTULWE A, TORER.
| cgroup V2 B"EICA > TWBIGEIE. N7+ —< Y R7O7 74 ILHSEFE LVLWEEN
A cgroup V2 = BMICT B I EIFHEREIN I HA,

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

N7 =<V AR L TWZE L7, OpenShift Container Platform 4.11 LABETIX, D
H4RE (L Node Tuning Operator D—# T,

4 = )
OpenShift Container Platform DLLRID/N—< 3 > Tld, Performance Addon Operator
FEALTCHEFa—=V I %5REL, OpenShift 7 ) r—>avoEL1 Ty —
8.14.1. Node Tuning Operator {t#kH > 7ILADT7 V& R

D70t %FA L T Node Tuning Operator fT#kH > ZILICT 72X L E T,

FIR

e RMAT Y K%EZEITL T, NodeTuningOperator Xk DFNCT VA L F 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 75 v b 7 # —LADIEEMNR /) — KL R)LD
Fa—ZUJARBIEZIEABHELTEY., Operator EBEDREEZRET HHDICOAHAEETE
9, 774N CRADEDMDHRAY LEFEIL, Operator ICL>TEEEINEY, hRSY L
Fa—ZvIDEBEIE. MEDF1—ZV I INCREFRLET., FRICERINZCRIEZ, /—
K/Pod SNILE LV TOT 7 4 IILDEEIBALICE D W T OpenShift Container Platform / — K IZ5@E
INBTIFINMDCRBLIVARY LF2a—ZV T EHAEDINET,
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DIk

==
[=]

BEDKRT Pod SRIVDYR— MEIMEBERF 21—V I %=BENICERET 2E
FMARFETITDN., CORERFHERING, EICKBEERISRAY—ICEVWTER
MURETY, 772 MDIAEIN/ CRIE Pod SNIL—BDRWVRETIREIH
T, ARILTAT7AILD Pod SRIL—BDHBRETERINZHE.
DHEEIL T DR TEMICAY £9, Pod TRILIEEEIX. Node Tuning Operator
DFFED/IN— 3V TIHFHERIZARDFETT,

8.142. HRAH LAF 1 —=V Tk

Operator DARZ LYY —Z (CR)ICIF 2 DDEZEREIVavrHYET, 1DEBOEVZ3 VD
profile: (X TuneD A7 7M1 ILB LT ZNSDEFD Y A MTY, 2 DED recommend: (&, 70
J77ALRERROY Y VEEELET,

BHEDARY LF 21—V JEkki&. Operator D namespace ICEBD CR & L THETEET., R
CR DIFIEF /1T EH W CR DHIBRIE Operator ICE > THREINE T, BEOHRY LAF 12— JiEkk
FERTY—YIN, AVFF—tIN/TuneD T—EVOBETRA TV MIBEHINET,

BIRE

Operator BEIEEDKREIZ., T 74 MDD TunedCRAZFHE L TEREINZE T, T 74/ T, Operator
I& Managed JRE&ET4H Y. spec.managementState 7 1+ —JL KiEF 7 #JL b D Tuned CRICRIINZE
t# A, Operator Management JREED B RMEIFLLTD EH Y TT,

® Managed: Operator [FEEE") V—ADNEH IND EETDARZI VY FZEHLET,
® Unmanaged: Operator [FE&E") V —ANDEEZEHRL T,

® Removed: Operator |& Operator A7 AEY a =V LA RSV RELVY Y —RAEBIKRL
x7,

azr74ANT—4

profile: 27> a i, TuneD 7O7 74 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
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[main]
summary=Description of tuned_profile_n profile

# tuned_profile_n profile settings

WE o740

profile: #iIRO > v (&, CR®D recommend: 27> 3a VIl >TEHEINZE T, recommend: 7
vavik, BREZIEDC IO 71 VOHBEEED) X R TY,

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

) X~ DERIEE:

- 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:

*—/{E®D MachineConfig 7RIV DT 17> 3+ )—, F—F—ETHIUEIHYZET,

INTVWAWRY, 7O0774ILO—HIEEINFT,

F7Foarvnl) 2K,

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

T avDFRS Y REBE,

F 7 D& L false TY, 77 #4J)L b false T,

O 9990 6 609

7 D&l false T,

<match> IX. U TFDO LI ICBRENICERIND A TYavyD—&TT,

I - label: <label _name> 0

TuneD T—EFVDT NV T FH U FEFAT75BMLET., # T avid. Y DHE I true,

ET 2BEE. BEEOBVWSO7 74 LHARMIC—HT % 5. machineConfigLabels H':% &

TO7 71 IVOIEFM T OBEE, BENNSWEEBEEI B RYET 0/RERWVELE

TuneD F—E VD reapply_sysctl #E% F >V F/cldA 7ICLEFT, 7> avidon T true. #
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value: <label_value> 9

type: <label_type> e
<match>

‘D J—RZE7IEZ Pod DSRILE,

Q F72avD/—RELIEPod DSRILDE, ERINTWBIEEE. <label_names> 1'% % 72
TT—BERHEEZBLLET,

g FFavnATI Ly M4 7 (node 7213 pod), BRI N TWBHEAIE, node HEEI N
9.

Q 473> <match> ') 2 b,

<match> " EEINBWGE, FRXAMINLITARTO <match> 27> 3 V5 true ICFHEI N 2 HE
EHYET, TITRWHEICIE false MEEI N, THZThD <match> />3 >oHhz707 7
AIVIGBERAINT, HEIhIFHA, TDEH., XA ML (FOD <match> 27 2 3 V) (E5HE AND J&
BFELTHELEYT., chEld#ic, <match> —EDOWTFNHADEEHI—BT %HE1E. <matchs
D—EL2E DM true ICFEHIEINZE T, TDLHD., VUAMIBEOREEFE L THELET,

machineConfigLabels *"E&ZINTW2HEIE. IV VERET—IR—ADI v FV IHIRED
recommend: —EDIERICH L TA VICARY £9, <mcLabels> &7 VEREDINRILEIREL F

T, YU VEREIE. 707 7 1)L <tuned_profile_names ICDWTH—RIVBENI/NNS A —H =R EDK
ANREEXBEATZHICEHBNICERINE T, ZDHFEIF. YV VEREEL 74— <mcLabels>
IKC—BT 2T RTCOIYVRET—I%EHRFE L., 7O7 74 )L <tuned_profile_names> 2RI N5~
VURBRETIHEYHETOLNZTRTD/ —RIRETI2HREIHYET, YRHY—O—)L&T—
A—DO—IVOEAEERFD/—REY—45 vy MIT2ICE, YRY—O—IL2FRTILEIHY F
ER

1) 2 NIEE @ match # &£ U machineConfigLabels (33/I2 OREE FIC L > TEMINZE I, match
HEIF, &Iy a—br—Fy NAXTIHMEINE T, ZTDEO. true EFFHEI N 25
#. machineConfigLabels IHE IZEEINFEH A,

BF

RVVEBET—IR—ADI v FU I EATEHEE. BCN—RIDTT7HRELFED
J—RERULIRYVERES—NICITIV—TET B ENHRINET, TOAEICRKD
BWEBIE, TuneD RS Y RAALY Y VBRET—ILEHETZ2D2ULED/ —RD
AT BEN—RINSA—Y—%EETIAEEIHYET,

Bl: / —K/Pod SRIVR—ADYYF VT

- 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
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profile: openshift-control-plane
- priority: 30
profile: openshift-node

tROAVFF—IEI N Tune D T—E VD CRIZ. 7OT7 7M1 IILDBEIBLLICEDWVWTZED
recommend.conf 7 7 1 JLICE#BI N E T, REFEVWEEIRL (10) 2> 707 7 1 JLIE openshift-
control-plane-es TH %7H. INARMMICERINE T, BEINAL/ —RTEITINZIVTF—
ftX N7z TuneD 7—E v, B L/ — KIC tuned.openshift.io/elasticsearch S NJL A ERE I N7z
Pod ZETINTWVENEIDNEREL T T, INHRWEEIE, <match> 72 3 V24D false &
LTI NE T, COIRILEFDIDL DA Pod B¥H BHBEIC. <match> 7 > 3 V7 true ICFT
MIXINBLIICTBICIE. /— KSR % node-role.kubernetes.io/master % 7= (& node-
role.kubernetes.io/infra ICT 2 EEHLHY X T,

BEIBLA 10D 7O 7 74 ILDSNILH—H L FEIE. openshift-control-plane-es 707 7 1 JL
NERAIN, ZOMBDOTOT7 7/ IILIFEEINEHA, /—K/Pod SRILDEHEDELS—FL AL
malE. 2&BICEWEEIELL 'O 7 7 1 )L (openshift-control-plane) A*EEB XN Ed, cDFO7 7
A L&, O > FF—{bE 7 TuneD Pod #° node-role.kubernetes.io/master = 7z |4 node-
role.kubernetes.io/infra 7 NV &Z D/ — R TRITINZHEICERAINE T,

&%IC. 7’07 7 1 )L openshift-node ICIZHEDEBELIEMTH 2 0V REINET, ZhIliF
<match> 7> 3 U RVWEDH, BIC—BLET. hidk, JYBVWEEIBLZOMBOTOZ7 74 LA
BEINL/— RT—HBLARWESIC openshift-node 7O 7 7 1 LZRET 57HIC. RIEDEKEIE
ALD /) — RASER I N BNENR (catch-all) 7O7 74L& LTHEEL £,

PRIORITY 10 PRIORITY 20 PRIORITY 30

POD

tuned.openshift.io/

FALSE ! NODE ! FALSE
elasticsearch

node-role.kubernetes.io/
master

RUNNING ON OR

NODE

NODE 1 node-role.kubernetes.io/

. infra
node-role.kubernetes.io/

master
OR

NODE

1 node-role.kubernetes.io/
infra

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

Pl BETINNR—ADITYFVYT

apiVersion: tuned.openshift.io/v1
kind: Tuned
metadata:

257



OpenShift Container Platform 4.13 1 > X h— L2 D& E

name: openshift-node-custom
namespace: openshift-cluster-node-tuning-operator
spec:

profile:

- data: |
[main]
summary=Custom OpenShift node profile with an additional kernel parameter
include=openshift-node
[bootloader]
cmdline_openshift_node_custom=+skew_tick=1

name: openshift-node-custom

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

J—ROBRIAEZ/IRICTBICIE. 99—y M/ —RIIRYVBET—ILD/—REL 25 —D—
TEINRIVEFEALTSNIVEMF, LEED TunedCREZEHR L TH S, REICHARILDYY VERE
T—IVEEREERLET,

5 R7anxA ¥ —BEBaD TuneD 7O7 71l

COMEEICEY ., TRTOVZY RO F—EED/ — RIZ, OpenShift Container Platform 7 5
29— EDEHEDI S RTANA T —ICELETEIICAEINA TuneD 7O7 71 LA GEICE
YHETBIENTEET, TN, BMO/—RKSR)LEEBMLEZY., /—REIIVERET—ILILY
=LY ETICRITTEET,

Z DHEElL. <cloud-providers:/<cloud-provider-specific-id> D2 T spec.providerlD / — K% 7
vy MEZFIFBL T, NTOAXRZ Y KO Y7+ —D <cloud-provider> DET
Ivar/lib/tuned/provider 7 7 1 L ZEZAHE T, TDER. DT 7AINDAYT Y& TuneD IT&
Y. ZF'O/N1 4 — provider-<cloud-provider> 7O 7 7 1 )L (F1E S %5BE) Z5HMHALOICFERI N
F79,

openshift-control-plane & & U openshift-node 7’07 7 1 LD A DX E % & § % openshift 7’0
T77A4E FERETOT7 7M1V DOHRAAHEFER L TIOREEZFERTZLIOEHINDLDICR
YFE LR, BERT, NTO® TuneD I/ SV R7ONAM Y —EEDIO7 74 IILIFEFhTVLEE
ho 2L, TRTD VST RTANA T —EEDYI SR —/—RNIERAINZHARYLTOT7 74
JU provider-<cloud-provider> = {EfX CX £ 9,

GCEZ o kR7an4¥—Oo72 74 )1LDH

apiVersion: tuned.openshift.io/v1
kind: Tuned
metadata:
name: provider-gce
namespace: openshift-cluster-node-tuning-operator
spec:
profile:
- data: |
[main]
summary=GCE Cloud provider-specific profile
# Your tuning for GCE Cloud provider goes here.
name: provider-gce
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R

T7O7 714 IILO#AICEL Y. provider-<cloud-providers 7O 7 7 1 L TIREIN/ZERE
&, openshift 7O 7 74 ILEZDFTOT7ANICL>TLEEEINE T,

8143. VT RH—ILREINZ T 74 DTOT 74

LTIk, V5R9—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/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

OpenShift Container Platform 4.9 LI Tld, 3 X T® OpenShift TuneD A7 7 4 JLH* TuneD /8

T—=IIKEFNTVWET, ocexecAY Y REFALT, IThoD7O7 71 ILORABTERRITEE
£

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

8144. Y R—hNINTWB TuneD T—EV IS T1 Y

[main] 2> 3 v &EBRE, LLFD TuneD 7374 V&, Tuned CR® profile: 27> 3> TEEIN
AR LTOT7 74V EERT 2HBEICHR—MIhET,

® audio

® cpu

e disk

® ceepc_she
® modules
® mounts

® net
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® scheduler
® scsi_host

® selinux

® sysctl

® sysfs

® usb

® video

® vm

® bootloader

INSDTZ T4 VD—EICL > TRESINDZBMF 2 —= v FHEEDHIC, Y R— MIhTURWVE
BEAHYET, LD TuneD 7S5 74 VIFBRBERTHR— I TWEEA,

® script
® systemd
ya 3!

TuneD 7— hA—4—735 414 ~IE. RedHat Enterprise Linux CoreOS (RHCOS) 7 —
Hh—/—RKROHYBR—KMLZET,

BaETE R
o FATEEA TuneD 7571 v

® TuneD #fFWADH S

8.15. / — K#H7=\) D POD DRAEDERE

podsPerCore & &£ U maxPods D2 DD/IXFZ XA —F— |/ — NI L TR L2 —I)LTX % Pod Dix
AEEFELET, MADAT T avaFERLAEBE. SYBWMEDAD/ — K LED Pod D % HIFR
L/i-a—o

fc& z21E. podsPerCore ' 4 DD 7Oty H—7%%E D/ —RFLET, 10ILREIRTWDRE, /—
FLETHBIND Pod DEAEIZ 40 IC2Y FT,

=S5

1L RDIAXY REAALT, BET S/ — K¥ 1 TD#EM7Z MachineConfigPool CRD (Z BE
5NNV EREBLET,

I $ oc edit machineconfigpool <name>
UTFICHZERLEYS,

I $ oc edit machineconfigpool worker
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H A B

apiVersion: machineconfiguration.openshift.io/v1
kind: MachineConfigPool
metadata:
creationTimestamp: "2022-11-16T15:34:25Z2"
generation: 4
labels:
pools.operator.machineconfiguration.openshift.io/worker: " ﬂ
name: worker
#...

Q Labels D FICTRILAREINE T,

g
SNUDFELLBWGEIR, ROLDLBF—/[EORTZEMLET,

I $ oc label machineconfigpool worker custom-kubelet=small-pods

FIR
| BETBEDLODHAY LYY —R (CR) BEKRLET,

max-pods CR D& EHl

apiVersion: machineconfiguration.openshift.io/v1
kind: KubeletConfig
metadata:
name: set-max-pods ﬂ
spec:
machineConfigPoolSelector:
matchLabels:
pools.operator.machineconfiguration.openshift.io/worker: " 9
kubeletConfig:
podsPerCore: 10 e
maxPods: 250 )
#...

CRICERZEIYHTET,
RYOVERET—IDOLINIVEEBELET,

J—RATOy S —a7DHICEDOWVWTEIITTES Pod DEAEEEELE T,

- -

J—=RO7aRTF4—Ilhdbh5T, /—RAEITTES Pod BIEEEEICIEELFT,

ya 13!
A podsPerCore % 0 [CEXET 2 &. T DFIRMEMICAY T,
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LEEDFITIE. podsPerCore D7 7 )L MMEIX 10 TH Y. maxPods D7 7 + )L MEIL 250
TY, 2FY., /—ROOATHEMN 25 LETRWERY, 77 #Jb ML Y podsPerCore A IR
BRICKRY FT,

2. LTFDOAY Y RERITLTCREZEHRLE T,

I $ oc create -f <file_name>.yaml

L ZEENMEAINSENE D N EFERT 575HIC. MachineConfigPool CRD #—E&XRRL £,
Z B H* Machine Config Controller IC& > THRSE 1% &, UPDATING I T True EHREINZE
ER

I $ oc get machineconfigpools

H B

NAME CONFIG UPDATED UPDATING DEGRADED
master master-9cc2c72f205e103bb534 False False False
worker worker-8cecd1236b33ee3f8a5e False True False

EEMNET T SE. UPDATED BT True EHREIN F T,
I $ oc get machineconfigpools

H A B

NAME CONFIG UPDATED UPDATING DEGRADED
master master-9cc2c72f205e103bb534 False True False
worker worker-8cecd1236b33ee3f8a5e True False False

262



POFA VAN ERDERY T —IFRE

FOEA VAMN—ILEDRY NT—UKRE

OpenShift Container Platform D4 ¥ Z b —JL1&RIZ, v N7 =0 %I LICHRL. BHICEDETH
AITAXTEET,

9.1. CLUSTER NETWORK OPERATOR (CNO) D& E

PSR =%y N7 —UDEREIE. Cluster Network Operator (CNO) R ED—E & L THEEX
. cluster EWIZRIDARY L)Y —R(CRYF TV I MIEEINET, CRIE
operator.openshift.io APl 7 )L— 7'M Network API D7 1 —JL RZIREL XY,

CNO 5% EI&. Network.config.openshift.io APl 7' )L—7® Network API 59 S R4 —DA VA h—
WEHCATD 7 4 =L RE#EAL, ThoDT74—ILREEETIE A,

clusterNetwork
PodIP 7 KL ZDEY BTILEARTBIP7RLRT—,
serviceNetwork
H—EADIP7RLRAT—=I,
defaultNetwork.type
OpenShift SDN %> OVN-Kubernetes @ ED Y S A9 —x v NT—0 TS T4 >,

pa )

PSR —DA VA M=)LEIL, BRIOEIY 3V T—EBRRINTWE 71—l K%
TEHTDHIEITTEEHA,

92. VSR —2EDTOFx > —DBEMEL

Proxy 7 7YV MNME, 75 R9—2kD egress 7TOF >V —4ABTEITHHDIFERAINET, 7OF
V—HREBTICIVZAYI—DA VAN =IWNELET Yy TIL—RIN3 &, Proxyd 72 MEEI
IMIEXINTTH, spec FEREINFTHA, UTICHZRLET,

apiVersion: config.openshift.io/v1
kind: Proxy
metadata:

name: cluster
spec:

trustedCA:

name: ""

status:

P52 —EEBEIE. D cluster Proxy 7 = 2 b %Z & L T OpenShift Container Platform @ 7’
AFY—%Z8RETEEY,

-

pa )

cluster & WD &ZEID Proxy # 7 7 kDAY R—KMIh, Bo7OF>—%4F
KB EIETELZHA,

=55

o JSRY—EEWEDN—Ivay,
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® OpenShift Container Platform oc CLI Y —J)LHD'f Y A h—JILINT W3,

FIA
1L HTTPS EHD 7O+ > —ICHERBIND CAEBHENEEN S configmap ZEK L £7,

pa )

TAFT—DTATVT 14T 4 —HBAEN RHCOS EF8/NY RILH S DEREEFIC
SO TELINDIFEAIK. ThEEBBRTEET,

a. L FOMWAT user-ca-bundle.yaml & WD 7 7/ LA LT, PEM TITYI—RKIhi
AEREDEEIEELF T,

apiVersion: vi
data:
ca-bundle.crt: | ﬂ
<MY_PEM_ENCODED_CERTS> g
kind: ConfigMap
metadata:
name: user-ca-bundle 6
namespace: openshift-config ﬂ

DT —4% *¥—IF ca-bundle.crt &£ WD ZENCTEURENHY T,

TAFT—DTFATVT AT 4 —HBREICERTELHOIFERAINS 1 DULED PEM
TIYI1— R3Ih7= X509 iFARZE,

Proxy 7 72 = M HBRIN S configmap %,

o0 09

config map & openshift-config namespace IC7&2 (T XY £ A,

b. 2D 74 ILH 5 ConfigMap ZERK L 9
I $ oc create -f user-ca-bundle.yaml
2. ocedit IV Y REFALTProxy 7 7Yz NEZHELET,
I $ oc edit proxy/cluster
3. 7OF P —IIhER T4 —ILRERELET,

apiVersion: config.openshift.io/v1

kind: Proxy

metadata:
name: cluster

spec:
httpProxy: http:/<username>:<pswd>@<ip>:<port> ﬂ
httpsProxy: https://<username>:<pswd>@<ip>:<port>
noProxy: example.com
readinessEndpoints:
- http://www.google.com
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- https://www.google.com
trustedCA:
name: user-ca-bundle 9

Q HS 25 —HDHTTP EEAERT 27-0ICEAT2 70+ — URL, URL Z¥—LAt
hitp THEIBELHY £,

@ /529 —ATHTTPS EMEERT 570IEAT S TAF>— URL, URL ZF— Al
http 7|3 https THEZVRENFHY EFF, URL AF—LEHYR—KTZ7O0F>—0
URLZ EELET, &2 FEAEDTOFT—IE, hitps 2FEHT 2L ICKRES
nNTWTH, http LAY R—KFLTVWARWEE, T7—42RELFT, 2OIT—Xvy
T—oREOJICRBINT, KDYICRY NV —VEEGIS—DLDICRAZHEENHY
F9, V7R9—D5D https Bz v A3 7O0F—%FHALTWEGEIEK. 7
OF>—2MEFAT 2 CALHAEEZITANDLDICI SR —4ABRETIHENH D5
ErHYET,

© ToF - EBATREDOORERAA VA XAV PP RLR FfOX Y b
77— CIDROAVIRXHY D—H&,

HTRALMVDHFE—BT DL, RASVORIC. Z[FIFET, & ZIE, .y.com &
xy.com(CT—HLEFTH, y.comZIEF—HLEEA, *EFEAL. IXRTOEEDOTOF
=% NANZALET, 1R M—JLE%E T networking.machineNetwork[].cidr 7 1« —
IWRTEZINZZXY NT—VILEFNTWARAWI—A—%RT—ILT v TI 258,
NoZzZD)AMIEML, BHROBEZLSCBRENHY FT,

httpProxy Z 7= (& httpsProxy 7 1 =)L RKOWTHEREINTULRWERIC, D
74 —I)LRFERINZET,

httpProxy & & U httpsProxy D{E% 2 5 —4 RITE X AL HID readiness F v 7 ILfEA
259 7R9—HD1DLLED URL,

o

9 HTTPS ##D 7O0F 2 —ICEAEI®D CASIBAENE £ 5. openshift-config
namespace ? configmap DS, I THHY BHIIC configmap AFEEL TWBHE
BHYES, TDT74—ILRIE, TOFS—DOT7A TV T 14714 —iEBAEH RHCOS (588
N RILDSDFRFER/ICE > TBRINBRWVWRY BEIZRY 7,

4, TEABERITLDE-HDICT7MIVERELET,

.DNS A TS5 A4 R—NIIRET 3

VSR —DT7FFAMRIC. TI3AR—N/—VDHEFRTEELIICDNSEZEETEET,

FIR

. 95A9—DDNS AR LYY —R%=fRLET,
I $ oc get dnses.config.openshift.io/cluster -o yaml

H A B

apiVersion: config.openshift.io/v1
kind: DNS
metadata:
creationTimestamp: "2019-10-25T18:27:09Z2"
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generation: 2
name: cluster
resourceVersion: "37966"
selfLink: /apis/config.openshift.io/v1/dnses/cluster
uid: 0e714746-f755-11f9-9cb1-02ff55d8f976
spec:
baseDomain: <base domain>
privateZone:
tags:
Name: <infrastructure_id>-int
kubernetes.io/cluster/<infrastructure_id>: owned
publicZone:
id: Z2XXXXXXXXXXA4
status: {}

spec /> avilid, TSAR—NI =V ERTY I J—VOEANEENDZEITEFREL
TLIEIW,

2. DNS ARG LYY =Ry F@ERALT. NT)V v I V-V %ZHIBRLET,
$ oc patch dnses.config.openshift.io/cluster --type=merge --patch="{"spec": {"publicZone":

null}}’
dns.config.openshift.io/cluster patched

Ingress A~ hO—5—ld Ingress 7 7 = 7 N DIEMREFIC DNS EE4 SR 571
&, Ingress * 72V NEFRELIBEET 2HE. 7534 RX—MLOA—ROADERI N
i’a—o

BF

BEfZD Ingress A 7Y 2 RO DNS L aA— Rk, /871 v oV —> OHIRREFIC
ZEINFH A,

3. 473V 95 RAY—DDNS HRY L)Y —R&EFHEL. XTIy oJ—UnHIBRINhTWY
5 EEHELET,

I $ oc get dnses.config.openshift.io/cluster -o yaml

H A B

apiVersion: config.openshift.io/v1
kind: DNS
metadata:
creationTimestamp: "2019-10-25T18:27:09Z2"
generation: 2
name: cluster
resourceVersion: "37966"
selfLink: /apis/config.openshift.io/v1/dnses/cluster
uid: 0e714746-f755-11f9-9cb1-02ff55d8f976
spec:
baseDomain: <base domain>
privateZone:
tags:
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Name: <infrastructure_id>-int
kubernetes.io/cluster/<infrastructure_id>-wfpg4: owned
status: {}

9.4.INGRESS VS R¥— 574 v U DEHE

OpenShift Container Platform (&, 7 5 A9 —NTEITINIZ Y —EXZFERALTI SR —ADNLD
BEZAREICTIUTOREERBELET,

o HTTP/HTTPS %29 335&d Ingress I hO—5—%FEAT %,

o HTTPSUAD TLS THESEINATOMNILEFERAT ZIHBE (TLS &E SNINY ¥ —DFERL
Eikingress Ay bO—5—%FHAT %,

o ThUUADIGEIF, O—RASUH— HEIP, FLF/—FR—F2EALET,

Ak E]:y)

Ingress A kA—5—DfERA HTTP/HTTPS b5 7 14 v 7 8 LU HTTPS LIAD
TLS THES{EI A7 O KNIV (TLS & SNIANY & —
DFERRBREYANDT IV EREHFTLET,

O—RNSYH—H—EREFRALEALIPOEE T DSEY LTS NPT RLRAEERELLIE
Y KT BEER—MDODINS T4y I EFITLET,

HNERIP DY —EZADEHE LY LT BEDIP7NLAZMERALAIFEBER—ADLNS
T4y EHFALET,

NodePort 0% E JS5RI—DITARTD/) —RTH—EREZRBALZE
E

95./— RKRiR— MY —EREHERDEE

V229 —EEBEF, FIRTER/ —FOR— MIEZIGRTEEY, VSR —TEHEHD/ — FKR—
FMERINDHE. FIATRAR— NORZECITVENHZHEN’HY FT,

T 7 4 hDR— NEGE L 30000-32767 T, RANICT 7 4 MNEEABATHRLABETH,

R— NEEEAAEBENT D EIETEEE A

9.5.1. AR &4

¢ VISR —AVIZANTIVFv—Id, LRI NASHBERNTIHEETEZ2R—MDTF7 IV ER%EFH

ATIREAHY FT, & xiE. /— ROKE— MNEFE% 30000-32900 ICIEET 288, 77
AT 9A=IELIFRTY R T4ILE YV TOBREICLY ZHICE TN 3K — NEEE 32768-
32900 2RI T 2MEADHY F T,

9.5.1.1. / — KD KR— MNIE DR

VSRH9—DJ)—RKR— NIEAEWERTX X7,

=S5
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e OpenShift CLI (oc) 4 Y 2 h—JLI N T W3,

e cluster-admin R %=F>1—H—& L TYVSRY—ICATM VT 5,

FIR

1. /—ROR—MEEZIEERT 2 LTFOITY FEANLET, <port> %, FHROHEEN
THRADR—FMESICEESHTWAIT,

$ oc patch network.config.openshift.io cluster --type=merge -p \
{
"spec":
{ "serviceNodePortRange": "30000-<port>" }
}l
/) S
Frld, UFOVYAML 2@EAL T/ —ROR— MNEFHAEH T2 EETEET,

apiVersion: config.openshift.io/v1
kind: Network
metadata:
name: cluster
spec:
serviceNodePortRange: "30000-<port>"

H A B

I network.config.openshift.io/cluster patched

2. REDTIVTATTHB I E%MHRTZICIE. UTDOAT Y REZANLFT, BERAVAEAIN
2ETICHDOERAIIDND I ELHY XY,

$ oc get configmaps -n openshift-kube-apiserver config \
-0 jsonpath="{.data['config\.yamI]}" | \
grep -Eo "service-node-port-range":["[[:digit:]]+-[[:digit:]]+"]'

H A B

I "service-node-port-range":["30000-33000"]

9.6.IPSEC B St D& E

IPsec #BMICT % &, OVN-Kubernetes VSR —Ry ND—0FST4 VLD /) —RKRBEDTRTD
XY NT—=O RS Tav0F BEEINLbN U RILEBBLET,

IPsec 77 #JL N TEMICINTWVWET,

9.6.1. HiiR S
e 524 —I|E OVN-Kubernetes 2y ND—90 IS4 VA FRTIZUVELNDH D,
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9.6.1.1. IPsec BES{L DAL

PSR —EBEIL VS5RY—DAVAPMN—ILZIC IPsecEES{LEBRICTEET,

Gl s
e OpenShift CLI (0c) 1’1 Y 2 h—IL I T W3,
o cluster-admin R %=F>1—H—& LTV SR =AM VT 3,

o VSRH—MTUDHYA X% 46 /31 ME S5 LT, IPsecESP ANy ¥ —(CFd—/N—~ v R&EZ(T
TW5,

=S ]
o |PsecEES{bAEBRNICT BICIE. ROOAX VY RAEAHDLET,

$ oc patch networks.operator.openshift.io cluster --type=merge \
-p '{"spec":{"defaultNetwork":{"ovnKubernetesConfig":{"ipsecConfig":{ }}}}}'

1. OVN-Kubernetes A hO—JIL T L —Y Pod DERIERDIF3ICIE. JROOYY KEAHDLE
ERR

I $ oc get pods -I app=ovnkube-master -n openshift-ovn-kubernetes

H A B
NAME READY STATUS RESTARTS AGE
ovnkube-master-fvinh 6/6 Running 0 122m
ovnkube-master-hsgmm 6/6  Running 0 122m
ovnkube-master-qcmdc 6/6 Running 0 122m

2. ROAT YV REETLT, V5AY—TIPsec AR > TWB I EAERALET,

$ oc -n openshift-ovn-kubernetes rsh ovnkube-master-<XXXXX> \
ovn-nbctl --no-leader-only get nb_global . ipsec

2Tk, LFD LS IChY £,

<XXXXX>
BIDFIED Pod DXFED S VY LB =V AEIBELET,

H A B

I true

97. %Y NT—DR)—DERTE

VSR —BEEEZ LRI TOVIIMNEEFELT, 7OV MDRY MT—ORY I —%BRETX
i’g—o
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9071 %Y NIT—U R —IZDWVWT

Kubernetes %Y N7 —0R) O —%HR— T B2y NI—V TS T4V AEFERTHVSAI—T

&, ®v b7 —228E NetworkPolicy 7 7V 24 ML > TELICHBIN T T, OpenShift
Container Platform 413 Tld. OpenShiftSDN(ZT 7 2L DRy NRT—V DBE—RTORY b7 —
IRV Y—DOFEREYR—MNLTVWET,

DIk

==
[=]

XY RT—=0RYY—E, RAMDXRY T —7% namespace ICIFERAINEE

Ao RARNZY ND—ONWEMIINTWSB Podldry hO—2RY>—IL—)L
ICLBHEAZITERTA, 2L, RARNRY KT —2® Pod IC#EfRT % Pod I
FYRNT—=OR)—IL—IDHEAZITDAELELHY T,

XY RT—=OR)Y—F, O—ANNKFANFLEER/ —KDSDMNZT71v 0%
TOv 935 ERFTEEEA,

FTI7F2IMT, 7OV PDTRTDPod lEtED Pod 8L VXY NT—V DTV RIRA YV MDBT
JEATEEY, 7OV I MTIDULEDPod 208 2121, 07OV Y M T
NetworkPolicy 7 7> =7 M a{ER L. Al 9 2&GEEMABELZY., 7O ) NEEBEIHBED
70Y x4 MAT NetworkPolicy 7 7Y =9 b DER S L VHIRERITTEE T,

Pod A1 DLLED NetworkPolicy # 72 =7 kDL V49 —T—HT 315E. PodidETh 5D 1D E
@ NetworkPolicy # 72 =V h THRAII N3 EHRDOA%2Z T ANFT, NetworkPolicy # 72z k
ICE > TEIRINTULWAW Pod IFREICT V ZRARETT,

Xy hD—2R)>—ix, TCP., UDP, ICMP, 8L U'SCTP 7O MINICOIKBERINZE T, DTS
AMINIHEEZITEHA,

LIFD4 > 7IL NetworkPolicy 7 7> =7 M3, BBODERZS TV FA2YR—NTB2E%ERLT
\l\ia_o

o IRTDKIZ T4 v I %EESFLET,
7O0Y x4 MIdenybydefault (77 #J)0 b TIER) #ETIEBITIE. TTOD Pod IT—H
T3, b 714 v %—tIFFA LA NetworkPolicy # 72 =7 M &BIMLE T,

kind: NetworkPolicy
apiVersion: networking.k8s.io/v1
metadata:
name: deny-by-default
spec:
podSelector: {}
ingress: []

® OpenShift Container Platform Ingress Controller 55 DGO A= FFAI L £ T,
7’0 = 2 b T OpenShift Container Platform Ingress Controller H 5 DIEHTD A & FFI 9 5 1T
I&. LT D NetworkPolicy # 7V =7 M &BIML X9,

apiVersion: networking.k8s.io/v1
kind: NetworkPolicy
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metadata:

name: allow-from-openshift-ingress
spec:

ingress:

- from:

- namespaceSelector:
matchLabels:
network.openshift.io/policy-group: ingress

podSelector: {}

policyTypes:

- Ingress

e 7OV MNADPod hSDERDAHAAEZIFANET,
Pod AL Z7OY Y NADH®D Pod 5 DERHAEZITANZ D, tDTOT Y MD Pod
NODEMEIERT 2L D ICHET HICIE. LLTFD NetworkPolicy # 72 =7 h&EBML &
-g—o

kind: NetworkPolicy
apiVersion: networking.k8s.io/v1
metadata:

name: allow-same-namespace
spec:

podSelector: {}

ingress:

- from:

- podSelector: {}

® Pod SNRIICEDWTHTTP BLUHTTPS kS 71 v I DHEHALET,
RHEDZ NIV (LLTFDBID role=frontend) DfF\L 7z Pod AD HTTP 8L T HTTPS 7V A D
HEBFWICT BITIE. LT EEERD NetworkPolicy # 72 =7 K&BIML E 9,

kind: NetworkPolicy
apiVersion: networking.k8s.io/v1
metadata:
name: allow-http-and-https
spec:
podSelector:
matchLabels:
role: frontend
ingress:
- ports:
- protocol: TCP
port: 80
- protocol: TCP
port: 443

® namespace BL U Pod ZL V4 —DEAAFERL TEREAZITANET,
namespace & Pod ZL 79 —%#AEHLETCRY NTI—I NS Ta v IDIYFUIT%T S
Ik, LT &EHRD NetworkPolicy + 7Y =V NAFERATEZE T,

kind: NetworkPolicy
apiVersion: networking.k8s.io/v1
metadata:

name: allow-pod-and-namespace-both
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spec:
podSelector:
matchLabels:
name: test-pods
ingress:
- from:
- namespaceSelector:
matchLabels:
project: project_name
podSelector:
matchLabels:
name: test-pods

NetworkPolicy 7 7Y =V NIMBEINZ2EDTYT, DF Y. #HH D NetworkPolicy 7 7t/ b %
HAEHLETEMARY NV — VBB EETIEDNTEET,

& zE, ZDBITEREI Nz NetworkPolicy # 7V =7 kDA, AL 7OY = MAIC allow-
same-namespace & allow-http-and-https R > —OWAEEET B EHNTEET, ZhiTL Y.
S~ role=frontend DfF W\ 7z Pod IEBRY O —THAINZ TR TCOEREZIFANET, OF
Y. [ L namespace D Pod M5 DT RTDR— I, BLUPTANTD namespace D Pod hM5DR— k
80 B LV M3 TOEMEZITANE T,

9.7.1.1. allow-from-router * v R 7 —2 RV > —D{EH
R®D NetworkPolicy ZffEAA L T, IL—9 —DEREICEAFRGKABIN T 714 v I Z2FHFALET,

apiVersion: networking.k8s.io/v1
kind: NetworkPolicy
metadata:
name: allow-from-router
spec:
ingress:
- from:
- namespaceSelector:
matchLabels:
policy-group.network.openshift.io/ingress: ﬂ
podSelector: {}
policyTypes:
- Ingress

Q policy-group.network.openshift.io/ingress:"" 5 ~NJL L. OpenShift-SDN & OVN-Kubernetes
OEAEYR—MLET,

9.7.1.2. allow-from-hostnetwork *v 7 —2 R > —D{EH

"R D allow-from-hostnetwork NetworkPolicy # 7 =7 b &EBINL T, KA KMXY NT—72 Pod H
DN 74y I %EEELET,

apiVersion: networking.k8s.io/v1
kind: NetworkPolicy
metadata:

name: allow-from-hostnetwork
spec:

ingress:

272



FOEA VAN —ILEDODXRY NT—5

X5
wi

- from:
- namespaceSelector:
matchLabels:
policy-group.network.openshift.io/host-network: ™"
podSelector: {}
policyTypes:
- Ingress

9.7.2. % 7 )L NetworkPolicy 7 7 = ¥ k

LUFIE. H>~ 7L NetworkPolicy 7 73z M7/ T—2a v &ITET,

kind: NetworkPolicy
apiVersion: networking.k8s.io/v1
metadata:
name: allow-27107 ﬂ
spec:
podSelector: 9
matchLabels:
app: mongodb
ingress:
- from:
- podSelector: G
matchLabels:
app: app
ports:
- protocol: TCP
port: 27017

NetworkPolicy ## 7~ = ¥ b D&HI,

®9

R)Y—MERAIND Pod Z5iBAT 2L V89—, RYUS—F Tz ME NetworkPolicy & 7
VIV MEREIND IOV Y D Pod DAHEZEIRTEET,

RV —FATIzMDPAANT T4 vV %FAT S PodIil—HT2ELIS—, ELIY—
l&. NetworkPolicy &8 U namaspace IC# % Pod #1B& L THREL £,

o

QD RST4w o ESHFANS 1D LD RER—FDY Z N,

973.CLIA2ERHLAXY NT—2U R > —DEK

9 5 24 —® namespace ICEFAI XN 3 Ingress £/cld egress 7y NT7—V NS T7 1 v U %Eihd 55¢
ML= EEETDICIE. 2y NT—OR)O—%ERTEET,

L

R

cluster-admin O—J)LZFD>21—H¥—TOJ4 Y LTWBIHFE. V7R —HDOEED
namespace TRY N7 —ORY O —%ERTEET,

=S5

o U524 —I%. NetworkPolicy # 7Y =V NaHR—b T2y NI —0 TS5 74>~ (mode:
NetworkPolicy '5% E X 1172 OVN-Kubernetes % k7 —% 75 44 % OpenShift SDN
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FIR

274

FYND—=0 TS T4 RE)VEFRALET, TDE— NiL OpenShiftSDN DF 7 #JL kT
-a—o

OpenShift CLI (oc) 74 Y 2 h—ILIhTW3,
admin #ERA2F o> -4 - LT/ ZRY—ICOJ14 v LTW3,

xy RT7—0RY S —AEAHINS namespace TEEL TW3,

LR — =L EERLE T,

a. <policy_names.yaml 7 7 1 L &EERK L £ 7,
I $ touch <policy_name>.yaml
ZIZTE, UTFOEHICRY FT,

<policy_name>
RYNT—=ORY—T7AIVEERBELET,

b. ERL7ENY DT 74T, UTFOBIDE %%y hT—0 RO —%ZEHLFT,

4 RTD namespace DI RTD Pod A5 ingress ZIFEL X T,

INEEFHRQRY S—THY, ORY hT—I KR —DREICL>THAI NS
AZXPod hZ 74 v JUADTRTODYVORPod Xy hT7—F0 %70y LET,

kind: NetworkPolicy
apiVersion: networking.k8s.io/v1
metadata:
name: deny-by-default
spec:
podSelector:
ingress: []

A C namespace M9 RT®D Pod H 5 ingress Z5FaI L X 9,

kind: NetworkPolicy
apiVersion: networking.k8s.io/v1
metadata:

name: allow-same-namespace
spec:

podSelector:

ingress:

- from:

- podSelector: {}

HEDnamespace® 5 12D Pod ADLEY bS5 T7 4 vV &FFAIT S

ZDRY T —I&, namespace-y TEITINTWS Pod 5 pod-a & WD SRILDFFW

Pod DS 714 v 7% LET,
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kind: NetworkPolicy
apiVersion: networking.k8s.io/v1
metadata:
name: allow-traffic-pod
spec:
podSelector:
matchLabels:
pod: pod-a
policyTypes:
- Ingress
ingress:
- from:
- namespaceSelector:
matchLabels:
kubernetes.io/metadata.name: namespace-y

2. FY RT—=O RO =TI MafElT 5ICE. UTOITY REAALET,
I $ oc apply -f <policy_name>.yaml -n <namespace>
ZZTE UTFO&ESICRY FT,

<policy_name>
XY NT—=ORYS =T 74 ILEEEELET,
<hamespace>

FFav:ATT ) MHBRED namespace LA D namespace ICEZEINTWSIHEIE
namespace A3 EE L £,

HAf

I networkpolicy.networking.k8s.io/deny-by-default created

Pz
cluster-admin ¥R T Web OV —)bicOJ 1 >~ 9 %3%E. YAML T, F7ld Web O
VY= DT A —LD, VTR —DEED namespace TRY NT—VRY YV —%E
BERTEET,
9.74. %y NI7—UR) Y —%ERLEIILF TV MDBEDRE
fhad 7O =2 b namespace M Pod 8L UH—EZXNSHNBMTEZLIICTAOV IV MERETEE
_a—o
([} =355

o U524 —I%. NetworkPolicy # 7YV NaHR—b T2y NI —0 TS5 74>~ (mode:
NetworkPolicy ‘5% E X 117 OVN-Kubernetes % k7 —% 75 44 % OpenShift SDN
XY ND—=0TS T4 RE)EFERALET, TDE— KIE OpenShiftSDN DF 7 #J)L b T
9, TDE— RIX OpenShiftSDNDF 7 #J)L N TY,

e OpenShift CLI (0c) 1 Y A2 h—ILI N T W3,

o admin#ERA2FO>A—H—-&LTI/ZR¥—=ICOTV1 > LTWS,
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¥
1. LR @ NetworkPolicy 7 72 7 M /ER L £ T,

a. allow-from-openshift-ingress & \\ ) ZRIDR Y ¥ —:

$ cat << EOF| oc create -f -
apiVersion: networking.k8s.io/v1
kind: NetworkPolicy
metadata:

name: allow-from-openshift-ingress
spec:

ingress:

- from:

- namespaceSelector:
matchLabels:
policy-group.network.openshift.io/ingress: "™

podSelector: {}

policyTypes:

- Ingress
EOF

pa )

policy-group.network.openshift.io/ingress: ""'l&. OpenShift SDN D#E%E
M namespace T L 7% —3~NJ)LTT, network.openshift.io/policy-group:
ingress namespace L 79 —S R EFHETEEITA, ZhiFLAY—F
NIV TY,

b. allow-from-openshift-monitoring & \\ 5 ZHIORY ¥ —,

$ cat << EOF| oc create -f -
apiVersion: networking.k8s.io/v1
kind: NetworkPolicy
metadata:

name: allow-from-openshift-monitoring
spec:

ingress:

- from:

- namespaceSelector:
matchLabels:
network.openshift.io/policy-group: monitoring

podSelector: {}

policyTypes:

- Ingress
EOF

c. allow-same-namespace &\ ZEIDR Y ¥ —:

$ cat << EOF| oc create -f -
kind: NetworkPolicy
apiVersion: networking.k8s.io/v1
metadata:

name: allow-same-namespace
spec:
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podSelector:
ingress:
- from:
- podSelector: {}
EOF

d. allow-from-kube-apiserver-operator & \\ ) ZEIDR Y ¥ —:

$ cat << EOF| oc create -f -
apiVersion: networking.k8s.io/v1
kind: NetworkPolicy
metadata:
name: allow-from-kube-apiserver-operator
spec:
ingress:
- from:
- namespaceSelector:
matchLabels:
kubernetes.io/metadata.name: openshift-kube-apiserver-operator
podSelector:
matchLabels:
app: kube-apiserver-operator
policyTypes:
- Ingress
EOF

L. FI D New kube-apiserver-operator webhook controller validating health of
webhook ZZH L TSI W,

2. A7 avi MTFOaAT Y REEFGFL, Fy M7= R)Y—FATV ) MAREOTOV S
MITFETDHIEZHMALET,

I $ oc describe networkpolicy

H B

Name: allow-from-openshift-ingress
Namespace: examplei
Created on: 2020-06-09 00:28:17 -0400 EDT

Labels: <none>
Annotations: <none>
Spec:

PodSelector:  <none> (Allowing the specific traffic to all pods in this namespace)
Allowing ingress traffic:
To Port: <any> (traffic allowed to all ports)
From:
NamespaceSelector: network.openshift.io/policy-group: ingress
Not affecting egress traffic
Policy Types: Ingress

Name: allow-from-openshift-monitoring
Namespace: examplei

Created on: 2020-06-09 00:29:57 -0400 EDT
Labels: <none>
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Annotations: <none>
Spec:
PodSelector:  <none> (Allowing the specific traffic to all pods in this namespace)
Allowing ingress traffic:
To Port: <any> (traffic allowed to all ports)
From:
NamespaceSelector: network.openshift.io/policy-group: monitoring
Not affecting egress traffic
Policy Types: Ingress

9075. 7OV I I MNDTIAILNZRY NT—D RS —DIER

ISR —EEBEL, FRT7OY 7 bDEREEIC NetworkPolicy 7 7Y =V N BHEINICED B &
JILFR OV I NTF YT L—bNEZEBETEET,

90.76. 5RO IV NDF VYT L —NDERE

VSR —EBERF, TI7A0MOTOVIINTUVTL—REZEEL, IR TOY I NEDARY L
BHICESVWTERT B ENTEET,

BMBOARYLTOY Y N Ty TFL—MNEERTZICIE, UTFEERTLET,

Flia
1. cluster-admin #EfR#F>a1—H—& L TAOJ/M4 > LTW3,

2. 77NN TOAY I NTFY T L - EERLET,

I $ oc adm create-bootstrap-project-template -o yaml > template.yami

3. ATV MNEEBIMT DD BBEA TV MNAEET R EICEY, TFAMNIT 149 —T
£ IN S templateyaml 7 7 1 LEZHELE T,

4. 7OV Y b7 7L — ~iE. openshift-config namespace ICER I NEZMENHYE T, &
BLETYTL—MNaHmHrAAET,

I $ oc create -f template.yaml -n openshift-config
5 WebAvVY—JLFkiFCLIZEAL, 7OV bREVV—RZ2RELET.

e WebdVV—ILODFEFMA
i. Administration - Cluster Settings R—JICBEIL £ 7,
i. Configurationz2 v - L, IXRTDERE) YV —RX2RRLZET,
ii. Project DTV M) —%RDIF, EditYAML%Z2 Y v oI LEFT,

e CLIDFEHM

i. project.config.openshift.io/cluster ')V —X#REL X7,

I $ oc edit project.config.openshift.io/cluster
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X5
wi

FOEA VAN —ILEDODXRY NT—5

6. spec 7 2 3 7%, projectRequestTemplate 5 & U hame /NT X —9 —ZfHAIAT L D ICHE
FL. 7y 7O—RInk7OPz o M TV L—bOERIZRELET, T 74 MR
project-request T,

ARYLTOV Y TV TL—bed80T 7OV FEEYV—2R

apiVersion: config.openshift.io/v1
kind: Project
metadata:
#...
spec:
projectRequestTemplate:
name: <template_name>
#...

7. EEARELER. ZEAESICEAINAIEARRTZEHIC. iLwSad s MaE
ﬁibij—o
9761 MO I MADERY FT7—URY —DEM

VSR —BBEIEZ, XY MNI—ORYI—EZFHRIOP I MDT 74TV TL—MIEBMNTE
F 9, OpenShift Container Platform i, 7AY Tz 7 hDF Y FTL—MIEBEINLITRTOD
NetworkPolicy # 7> = 7 M = BEIMIIC/ER L £ 7,
AR E A

o 75 2%—I%. mode: NetworkPolicy »'5%E X 117z OpenShift SDN xv N —0 TS 71 >

72 &, NetworkPolicy # 7YtV &Y R—b T 2T 74 MDCNIRY NT—0 TS T4
EHEALET, TOE— NIL OpenShiftSDN DF 7 #JL M TT,

e OpenShift CLI (0c) B’ Y 2 h—ILI T W3,
e cluster-admin R %=F>1—H—& L TYV R4 =AM VT 5,

o RO IV NDODARY LT Z7AMMNTOV I MNTFYTL—MEFERLTWS,

FIR
L UTFOIARY RERFTLT, FIR IO I MOT 74NV TL—bERELE T,

I $ oc edit template <project_template> -n openshift-config

<project_template> %, VSR Y —ICRELET 74NN TV L —MOEZRNICESRAF
T, 774N bDT YT L — b£&IL project-request TT,

2. 7V 7L — b TIE & NetworkPolicy - 72 =7 b %= EF & L T objects /85 X — 4 —ITEH
L¥d, objects /NS XA —4—|&, 1 DU LEDA T/ bDAL I aVEZITANET,
LLFDBITIE. objects /S5 X—4—daL 723w\ DH®D NetworkPolicy = 7> = ¥
EENET,

objects:
- apiVersion: networking.k8s.io/v1
kind: NetworkPolicy
metadata:
name: allow-from-same-namespace
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spec:
podSelector: {}
ingress:
- from:
- podSelector: {}
- apiVersion: networking.k8s.io/v1
kind: NetworkPolicy
metadata:
name: allow-from-openshift-ingress
spec:
ingress:
- from:
- namespaceSelector:
matchLabels:
network.openshift.io/policy-group: ingress
podSelector: {}
policyTypes:
- Ingress
- apiVersion: networking.k8s.io/v1
kind: NetworkPolicy
metadata:
name: allow-from-kube-apiserver-operator
spec:
ingress:
- from:
- namespaceSelector:
matchLabels:
kubernetes.io/metadata.name: openshift-kube-apiserver-operator
podSelector:
matchLabels:
app: kube-apiserver-operator
policyTypes:
- Ingress

3 AT avi MTFOIATY REEFLT :IRTOY I bEEHRL, Ry NT7—0R) o —F
TV MDEBICHERIND I & 2HRALET,

a. /IO MEFERLET,
I $ oc new-project <project> ﬂ

Q <project> &, fERLTWA 7OV Y NOLZRNICBEHBIET,

b. M IO I MNTFUYTL—b DRy NT—OR)O—FA T/ MBFHRTOI T b

IKEFET DI E2HRLET,
$ oc get networkpolicy
NAME POD-SELECTOR AGE
allow-from-openshift-ingress <none> 7s
allow-from-same-namespace  <none> 7s

9.8. 7 R— NI N DMK
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LUFDE&EIE. Red Hat OpenShift Service Mesh DIR1T!) )V — A THR—MINZXT,

98ILYR—IMERTSY N T+ —4A

Red Hat OpenShift Service Mesh Operator (&, #B#®D/X\—2' 3 > @ ServiceMeshControlPlane ')
Y—R&EHFR—FLEF, N—Y 325D ServiceMesh A¥ hOA—ILTFL—ViE, UTFDOT Sy b
T#—LN=23VTHR—IMINET,

® Red Hat OpenShift Container Platform /8—3 3 > 410 LA

Red Hat OpenShift Dedicated /X\—2'3 > 4

Azure Red Hat OpenShift (ARO) /N\—< 3 > 4

Red Hat OpenShift Service on AWS (ROSA)

9.8.2. Y R— M INAQAWEE
BRBICH R— P RRAEINTVWE T —RIIE. UTAEFENET,
® OpenShift Online I& Red Hat OpenShift Service Mesh ICX L TIEHR— K IhTWE A,

® Red Hat OpenShift Service Mesh Tld. Service Mesh BAR{TINTWVWB IV SR Y —LAHICH S
A0 —EROERBIFYR—MLTWEHA,

9.83. W R—hrINZXRy NT—UKRE
Red Hat OpenShift Service Mesh [FLA T D&y N7 —U8EEZHR— KM LZET,
® OpenShift-SDN

e OVN-Kubernetes I, 7 R— KM INTWBFTRTD/N—Y 3~ D OpenShift Container
Platform THEATE XY,

® OpenShift Container Platform TERE I 1. X 5 Service Mesh BET A MIEK LAY —R

/X—F 4 —® Container Network Interface(CNI) 7S 74 >, ##ll&. 52E OpenShift CNI 7
Z74 0 aBRLTIIEIWL,

9.8.4. Service Mesh THR— NINDERTE

® Red Hat OpenShift Service Mesh @A ') ) — X &, OpenShift Container Platform x86_64.
IBMZ, 8&UIBMPower TOHFBATEZET,

o IBM Z I% OpenShift Container Platform 4.10 I TDH Y R— b I F T,
o IBM Power & OpenShift Container Platform 4.10 UIETDAHR— I F 7,

® Y ARTD Service Mesh IV R—x > kB B—D OpenShift Container Platform 7 5 X4 —AIC
BEENDERE,

o RETVREDHARY —ERZRE LRVERTE,

® Red Hat OpenShift Service Mesh (£, BATRBIICXELINTWSHE %R X, EnvoyFilter ©
BREEFTR—FMLTWEHA,

281


https://access.redhat.com/articles/5436171

OpenShift Container Platform 4.13 1 > X h— L2 D& E

9.8.5.Kiali DY R— b TN BRE

e Kiali O~ Y —JlLIE., Google Chrome, Microsoft Edge. Mozilla Firefox, F7zld Apple Safari 7
SO —DEHD2ODY ) —ATDHFR—FINTVIET,

e OpenShift Z35ER b 57 ¥ —I&. Kiali A° Red Hat OpenShift Service Mesh (OSSM) & & £ ICT
704 INTWBRHBEICYR— NI Z2H—DRFRETY ., openshift X b 57—,
OpenShift Container Platform OBEADO—IILR—XD 7 ¥ &z AHfEH (RBAC) O—JLIZE DL
TT7 7R %&HELET,

9.86. 7RI ML —RDYR—FMNINBEE

o YA RA—&LTDJaeger T—Y ¥ M, Jaeger THR—MNINZHE—DERETT, 7T—
Tty bELTD Jaeger EXILFTF ¥ M Y X b—)LE /2L OpenShift Dedicated Tl
HR—MINFEHA,

9.8.7. Y R— KRR ®D WebAssembly €~ 12— )L

® 3scale WebAssembly I&, IREINTWBHE—D WebAssembly E¥2—ILTY, HRY A

WebAssembly EY 2 —ILAERTEE T,
9.8.8. Operator D E

Red Hat OpenShift Service Mesh IZI&, LAR®D 4 DD Operator "B ETT,

® OpenShift Elasticsearch:(# 7> 3a V) 98BI L —RF 5w M7+ — A (Jaeger) TO ML —2R
BLVAFVITHICT—IR—RAAMNL—VBERHLEFT, ThidA—TVVY—2AD
Elasticsearch 7O 7 MIEDWTWE T,

e RedHat OpenShift 28I b L—R TS5 v b7+ — A (Jaeger) BHLBDBI AT ALATD NSV
Yoo avEBERL, NSTWYa—FTA VI T2OD0MMN L —ABREEZRBLET, &
NEA—72YY—2ZAD Jaeger 7OV I MIEIDWTWET,

e Kiali Operator (Red Hat A124f) -  —EX XA w o a DREAIMZRELET, chickY, &
—DIAVY—LTHREZRTL, T4 v %8R L. NL—RDPMERITTEET, I
NEA—7TVY—0Kiali 7AY I MIETVWTWET,

® Red Hat OpenShift Service Mesh 7 7Y 7 —> a VB ET DY A4 7O —EX&&EHE L.
REL., HIEIL., BRRTXE 9, Service Mesh Operator I&. Service Mesh AV R—FR > h®D
FT7O4 AV b, BH. BLVHIFR%EEET % ServiceMeshControlPlane ') ¥V — R % &%
L. BRLET, Chidd—7F>Y—DIstio 7OV TV MIEDVWTWVWET,

RDODRATY S

® OpenShift Container Platform R1EIC Red Hat OpenShift Service Mesh =4 > Z h—JL L &
ER

9.9.)L—F 4 ¥ J D&t
OpenShift Container Platform HAProxy )L —4% —i&, N7 4 =YV R xELT DLHICRT—Y VT
TR ETEET,

9.91.RXR—ZXFq 4 ViIngress A~ hOA—F— (Ib—F—)DNNT#—T VR
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OpenShift Container Platform Ingress A~ hA—5— (Jb—4% —) &, L—bhEA VT L AEFERHLT
BREINET IV 5—2aveEY—ERDAIVILANS T4 v IDA VI LARLA Y MTY,

1B I NS HTTP EXRICDWT, B—0 HAProxy L—4 —%FHfi § 2B E&IC. N7+ —< VR

ZLDBERICLYEEINE T, FICUTIAEFENET,
® HTTP keep-alive/close €E— K

W—hrE4 7

o TLStEYyYavBRDIZAT7 Y MKR—Fb
o Y—4vw NL— T &EDRBFHERK
o H—4w N]IL—MNEK

e Ny JITVRY—N=—DR=IH (X

o HBEARZAVISANSIFv+— (Ry NT—9/SDNVJa—> a3y, CPUAY)

BEDODRIETDN T =TV RIEERY T, RedHat TRIEH A XD 4vCPU/16GB RAM D/ 7T
Dy 959 RAVRIVATTAMNLTWE T, kBEMR—JARHTZNNYv I T RTKRIET D
100 )b— M ZIBY B8 —D HAProxy Lb—% — &, 1RHLZYVICUTORD NS VYo 3 V& NIEBT

TET,

HTTP keep-alive E— KDL+ F DIF4E:

BS1t LoadBalancerService
L 21515

edge 16743

passthrough 36786

re-encrypt 21583

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

BS1t LoadBalancerService
&L 5719

edge 2729

passthrough 4121

re-encrypt 2320

HostNetwork

29622

22913

53295

25198

HostNetwork

8273

4069

5344

2941

T 7 # )L b D Ingress Controller 22 I&. spec.tuningOptions.threadCount 7 1 —JL K% 4 |CERE L
T. FEE3XINZF L7, LoadBalancer Service & Host Network & WD 2 DDEALZ TV KRA ~ M
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BIEATFRANINFE L, TLStEyYy Y a vERIESIEIL—MIDWTHERINTWE T, HTTP
keep-alive Tl&. 1B ® HAProxy JL—4 —T, 8kB &W D NI RR—T 44 X T IGbit D NIC % 3F] X
B2 ENTEET,

BHOTOtY =D BHINLARTAIILVTRITT BB/, LBORTIVv I I5I KAV R
ADINT =XV ZADM2EDNT =TV RAICRBIEETFRTEXT, TDF—/1N—=~Avy RiFE, N
“'J VIO RICHBRBIELAV—ICLYREL, TI3AR—FIFT RR—IDEBIEICEEL

DHE. FHELET, UTORE, V-9 —DOERTHEATZT7 TV Ir—2ayBIIOVWTDHA RT
ER

FIVr—avi FPIVy—avv47

5-10 BT 74/ Web H—N—F @ Fvv>arOx>y—

100-1000 B YT UV EERT BT S ) r—vay

WE. HAProxy I&, AL TWS72 /00— LT, |RKI1000BOF7 ) r—>avnll— %
BR—FTEET, Ingress AV hO—F—DNT7 =TV RF, EEPHNIAVT VY EHNIVT
VYDEWEED, TOERILHDZT TV r—2a v OBES I U7+ —<T YV RAILE>THIRIN S
AEEMEDHY £,

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

9.9.2.Ingress A~ hO—3— (Jb—% —) liveness. readiness. & & U startup 70—
7T DERE

5 A4 —EEHEIE., OpenShift Container Platform Ingress Controller Jb—% —) IC&L > TEEINS
IL—% —BB® kubelet DJEME., #H. BLVPRI— N7y T 7O—TODIA LT MEERETEE
o IL—4 —D liveness & U readiness 7O—T&, T 74N bDIYA LTI METHZ 1MW %EFER
LEd, chid, Ry bT7—20FLES VM LDNT+—IVANELIETFTLTWBRIGZEICIEET
TEd, 7O—TDIAM LTI RMMIEY, PV r—avEREEHIT 28ERIL—9 —DFEHH
RESTDHORELIHDYET, FUYKRESRISMILT I MEZRET 2HEEICLY . FETHARELBRED
VRO ERBOLTIENTEET,

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

NRNIA—5— B

livenessProbe livenessProbe (. Pod 21k L TOWTEHEREEINUREN E D H % kubelet I
WELET,

readinessProbe readinessProbe (&, Pod AEEENEI D ERELE T, EHETO—THE

R Pod AET B &, kubelet i Pod %2 bS5 T7 1 v 7 5RIFANDEFBHT
TTVWRVWEDELTY—ILET, TDE, TDPod DIV KRS v MIH
BATETVWARVNWETY =TI N, TORTFT—4H X kube-proxy ILEIEINFE
T A—RKNSUH—PREIN/ISTRTSY N7+ —LALTIE, kube-
proxy &7 270 RO—RNRSUH—EBELT. EOPod ZHD/—RNIZKZ
T14v I ERELEEA
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NRNIAX—5— B

startupProbe startupProbe (&, kubelet 2L —#% —DiE M & #fED 70— 7 DE(E % FEtA
T BRI, )—4 — Pod DFHLICRKR 29 &5 A F T, T OMEALEEICE
Y, ZLDI—FFELIFIY RRA Y M EFDIL—4 —HIFHRICHEEET
50EBESIEDNTEET,

23

SALTINREFT TV avid, HEZERTZEDIFERTIIRERF21—=V
FETY, L. ThoOMBRSENICBE T 20E DY, TO—THIA1 LT
VM BREAEARBZBBICOVTIE, YR—M T —RF L Jiraissue 2R BELH Y
i’a—o

ROFIE, T7AINMDIL—9—BRICEENYyFEZERALT. FE7O0-—TJE#&EF I O—-JIC5#HD
HALT I MNEERETDAHEERLTWET,

$ 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

9.9.3. HAProxy ') O— RREFEDE&RE

IW—bMFELIFIL—MIBEEMITONAETY RERA Y NEEHT 5 &, OpenShift Container Platform
JV—4 —IE HAProxy DEREZFH L9, RIC. HAProxy IZBFHINAHZEZY)O—KLT., Thbd
DEEEZBNICLET., HAProxy NV A— RT3 &, BHINALREEZFRAL GHLWEREZWIET S
FLWTOEZANERINET,

HAProxy 1. ZNO5DEHRHIITRTCEHLSONDE T, BEOEKAVNET I /-HICHW O #ET
LT Ed, 7O R0EHEIAEL<HECE. TN507OCRAE) Y —A5ER L TEET 2R
MEARHY F9,

77 # )V kD& HAProxy ) O— RREF&EIL 57T, spec.tuningOptions.reloadinterval 7 1+ —JL K
ZHEALTIngress A hO—5—%&EL. JYRVWERN)O— FERZFZETEZET,
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DIk

==
[=]

/N HAProxy ) O— RRERRICKE RMBEZRET D&, L—bEZDI Y RRA Y

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

FIR

o RDIAYY RAEITLT, Ingress AV NA—5—D7F 7 # )L M&x/NHAProxy ') O— RfEfRE%
BRICERLET,

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

9.10. 1 VA h—JLED RHOSP Xy N7 — V% E

4 > A h—JL1&IZ. OpenShift Container Platform M —%B % Red Hat OpenStack Platform (RHOSP)
SAH—ICBRETHIENTEET,
9.10.1.FloatingIP 7 KL 2 &R L7 TV r—>a v 7 I ADERE

OpenShift Container Platform &4 Y X h—JL L7&IC, 7TV 5—2avxy NIO—U 574970
%A ¥ % & O IT Red Hat OpenStack Platform (RHOSP) %2 E L £,

’ E
4 > X h—JLHIZ, install-config.yaml 7 7 1 JL D platform.openstack.apiFloatinglP
B & U platform.openstack.ingressFloatinglP IC1E%15E L 1235 a. /2
inventory.yaml Playbook M os_api_fip & & U os_ingress_fip IC{EXIEE L 2545
&, COFIEEETITI2HEIEHY ZFHA, FloatinglP 7 KL ZIF T TICREINATW
7,

AR
® OpenShift Container Platform 7 2 X4 =D 1 Y A M —ILINTWBIRENHY T,

® OpenShift Container Platform @ RHOSP AD A Y A M—JLICET 5 KF a2 XAV N TSI
TW3&EIIT, FloatingIP 7 RL ZWEMICI N F T,

FI7

OpenShift Container Platform ¥ 2 24 —% 4 > 2 b—JL L 7= (I, FloatingIP 7 K L 2 % Ingress
R—KMIEIYHTET,

1. /_.R_ F%i‘%ﬂ__\bijo

I $ openstack port show <cluster_name>-<cluster_ID>-ingress-port

2. R—hEIP7RLRICEHELET,
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I $ openstack floating ip set --port <ingress_port_ID> <apps_FIP>
3. *apps. D74 RKA—RKRALI—KEDNS 774 JLIEML T,

I *.apps.<cluster_name>.<base_domain> IN A <apps_FIP>

R

DNS #—/N\—%#IEHE T, IEHRERETCT IV Ir—>a v 7 IR 56/ICTE2HE
NH3GEIE. INHDERAME% /etc/hosts ITEBITE XY,

<apps_FIP> console-openshift-console.apps.<cluster name>.<base domain>
<apps_FIP> integrated-oauth-server-openshift-authentication.apps.<cluster names.
<base domain>

<apps_FIP> oauth-openshift.apps.<cluster name>.<base domain>

<apps_FIP> prometheus-k8s-openshift-monitoring.apps.<cluster name>.<base
domain>

<apps_FIP> <app name>.apps.<cluster name>.<base domain>

9.10.2. Kuryr R— k 7—JL
Kuryr R— k F—=ILTIE, Pod tFDR Y VA REDLEHDR— e LET,

R—NEZHVNAIREBICHTTFT D&, Pod DIERBEEDABER/NRICHZAZZENATEET, R— K
T—IVEFEA LRWGEITIE. Kuryr & Pod BMERR E 72 IFBIBR I N B 72 NI R — M DERR £ 72 I3HIBR &
BTHICERT Z2HELHY £,

Kuryr B*F 9 % Neutron R— M &, namespace ICEEM T 5NZH TRy MIERINET, chbd
@ Pod R— ~E. OpenShift Container Platform 7 2 24—/ — KD 54 <Y —R—MIHTKR—}
ELTEMINZET,

Kuryr [& namespace N ZEh, BIOY TRy MIRFT 2728, namespace-worker R7 & (1 BIE
DR—NT—=IDHFEINE T,

PRI —% A VA KN—ILT BHEIIC. cluster-network-03-config.yml <=7 T X2 k7 7 A JLICLLTF D
NSA—H—%FBELT, R—PMNT—ILOBFERETEZET,

e enablePortPoolsPrepopulation /X5 X —4% —(&, 7—ILOERIANZHIELE T, Ihilk
Y, PodEFRAFRY M7=V %5 FERAT 2 LD ICEREINZRZHD Pod A* namespace ICFERR I 1
=& =T, Kuryr &' Neutron R— &2 F—)LICEBIMLE T, T 7 4 /L MEIL false TT,

e poolMinPorts /X5 X —4% —iF, T—ILICRFTZ2EEXR—MORNKTT., 774 MEIF 1
T9,

® poolMaxPorts /X5 X —#% —id, T—ILICRFT BRI R— MNORKETT, EL 0DIFE
&, ERAEMICARYET, ChIET 74 MEETT,
OpenStack R— h DV # — 9 BMEWEEP, Pod XY NT—VTIP7 KL ZDEHMREI N
TWBBAEICIE, COATYaVvERELT, FERR—MDHIBRINZLIICLET,

e poolBatchPorts /X5 X —4% — (&, —EIC/ERATBE/R Neutron R— NDRABZEHZLF T,
T7 4 MEIF3TT,

9.10.3.RHOSP TD 7 V74 7IRFT 704 X~ N T®O Kuryr R— h T— LR EDFHEE
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ARY L)Y —R (CR) ZEA L T, Kuryr ' Red Hat OpenStack Platform (RHOSP) Neutron 7R— k %
EDLDICEBTIZNEREL., 7704 INLVFRY—TD Pod ERDERE & EMEEFIEHT 2
ZENTEET,

FIR

L ARV RSA UM, #RET % Cluster Network Operator (CNO)CR 2B E £ 9,

I $ oc edit networks.operator.openshift.io cluster

2. BHICEDETEREELRELE T, UTO 7740 TILELTBNLTWET,

apiVersion: operator.openshift.io/v1
kind: Network
metadata:
name: cluster
spec:
clusterNetwork:
- cidr: 10.128.0.0/14
hostPrefix: 23
serviceNetwork:
-172.30.0.0/16
defaultNetwork:
type: Kuryr
kuryrConfig:
enablePortPoolsPrepopulation: false ﬂ
poolMinPorts: 1
poolBatchPorts: 3 6

poolMaxPorts: 5 ﬂ

Q enablePortPoolsPrepopulation % true ICE%E L C. Pod EfAXRY N7 —V % FEHAT 2
LD ICEREINTHZHD Pod H* namespace TR I N5 &, Kuryr A° Neutron R— b %
ERTDEDICLET, CDREICEIY, Neutron R—bDY =9 DB EIFS5hFT
A, Pod DEBIHE L RZEEEZEWETEET, T 74/ MEld false TT,

o

Kuryr i&, {ERDOT—ILAIZH B X R— b DE A poolMinPorts DEL Y £ D ARWEE
I, T—IVICEFRR— N EERLET., T74)LMEIX1TY,

poolBatchPorts (£, 22X KR— b DA poolMinPorts DIEL V) £ DR WFEITERI N
DEBMAR—MOBEFIELET, T74ILMEKITT,

o o

T—ILHDZE X R— b DA poolMaxPorts DEL Y £ZWHEIC. Kuryr i ZDEEE
CBICRZ2ETR—M2HIRLET, COEZO0ICRET D&, TOLRIFEMMICARY,
T—ILHRNTERWVWEDICLET, 774 MEIKXOTY,

3 EEEREL, TFRAMITA49—%ZRTLT, EEZ2I Y LI,

BF

EITHDYI SR —TINLDA T a Vv EEET S &, kuryr-controller & & T kuryr-
cniPod W"BEEZEHINICETLE T, TOHER. #if Pod BL Y —EZXDEHD
EBELXT,
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9.10.4.0VS/\— Rz 7A 70— RKOBEMIE

Red Hat OpenStack Platform (RHOSP) TR1TI N5V 7 A9 —DizAE. Open vSwitch(OVS) /N— R
DIVA7A-REEMCTEIENTEEY,

OVS 3. KBTIV FH—N—Fy T —JDRBIEZTEICTBILF LA V—REBIA v FT
3—0
AR

® Single-root Input/Output Virtualization (SR-IOV) AICERE I N/ RHOSP ICV R Y —% A v
Z I\ _)l/ L/ T (A %)o

® SR-IOV Network Operator B8 S A9 —IZA4 VA h—JLEINTW3B,

o S 2%—|T2 DO hw-offload ¥ 1 7® Virtual Function (VF) 4 49 —7 =4 R %&/EHK L TW
60

pa 3

T7FVr—23vVEDS— MY 4 70—IE OpenShift Container Platform /X—> 3 >
410, 41, BLV 412 TIEBEREL FH A, F7. OpenShift Container Platform /3 —
Tav4aR T IN r—vavBDS— VI 7A—%A470-—R$BIERTEE
A,

FIR

L. V529 —Il#H 32 DD hw-offload ¥ 1 7OVF A V4 —T 4 D
SriovNetworkNodePolicy R') & —%{E L £ 7,

2 /B D Virtual Function 1 % —7 x4 R

apiVersion: sriovnetwork.openshift.io/v1
kind: SriovNetworkNodePolicy 0
metadata:
name: "hwoffload9"
namespace: openshift-sriov-network-operator
spec:
deviceType: netdevice
isRdma: true
nicSelector:
pfNames: 9
- ens6
nodeSelector:
feature.node.kubernetes.io/network-sriov.capable: 'true’
numVfs: 1
priority: 99
resourceName: "hwoffload9"

ﬂ SriovNetworkNodePolicy D% Z ZICHEAL XY,

‘9 EBE5MDA VY —7T 4 AITH Physical Function (PF) EHEFNTVWBRELNHY F
_a—o
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2 &B D Virtual Function 1 % —7 x4 R

apiVersion: sriovnetwork.openshift.io/v1
kind: SriovNetworkNodePolicy 0
metadata:
name: "hwoffload10"
namespace: openshift-sriov-network-operator
spec:
deviceType: netdevice
isRdma: true
nicSelector:
pfNames: 9
- ens5
nodeSelector:
feature.node.kubernetes.io/network-sriov.capable: 'true’
numVfs: 1
priority: 99
resourceName: "hwoffload10"

ﬂ SriovNetworkNodePolicy D% Z ZICHEAL X T,

Q EBEL5MDA VY —7T x4 AITH Physical Function (PF) EHEFENTVWERELNHY F
-g_o

2. 2204 4 —7 x4 XAAIC NetworkAttachmentDefinition ') ¥V —X & {ER L £ 7,

1E{FBDA >4 —7 =14 XA NetworkAttachmentDefinition ') ¥ — X

apiVersion: k8s.cni.cncf.io/v1
kind: NetworkAttachmentDefinition
metadata:
annotations:
k8s.v1.cni.cncf.io/resourceName: openshift.io/hwoffload9
name: hwoffload9
namespace: default
spec:
config: { "cniVersion™:"0.3.1", "name":"hwoffload9","type":"host-device","device":"ens6"

}l
2FBDA 49— 7 14 XA NetworkAttachmentDefinition ) ¥/ — X

apiVersion: k8s.cni.cncf.io/v1
kind: NetworkAttachmentDefinition
metadata:
annotations:
k8s.v1.cni.cncf.io/resourceName: openshift.io/hwoffload10
name: hwoffload10
namespace: default
spec:
config: { "cniVersion™:"0.3.1", "name":"hwoffload10","type":"host-device","device":"ens5"

X

3. Pod TR LTcA V9 —T 24 A% ERALET, UTICHZRLET,
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220 0VSA7O0—KM4 V49— x4 R%& AT 3 Pod

apiVersion: vi
kind: Pod
metadata:
name: dpdk-testpmd
namespace: default
annotations:
irg-load-balancing.crio.io: disable
cpu-quota.crio.io: disable
k8s.v1.cni.cncf.io/resourceName: openshift.io/hwoffload9
k8s.v1.cni.cncf.io/resourceName: openshift.io/hwoffload10
spec:
restartPolicy: Never
containers:
- name: dpdk-testpmd
image: quay.io/krister/centos8_nfv-container-dpdk-testpmd:latest

9.10.5.0VS/N\— Rz 74 70— KXy NT—9 DR

OpenvSwitch (OVS) N— R 74 70— KRRy KT—V %0529 —ILERTEET,

AR
o USRHI—DAVAM—IILIN, EETINTWVWS,
o UVSRH—THREAT B7/HIC. Red Hat OpenStack Platform (RHOSP) T OVS /N\— RO = 7 #
JO—Rxy hU—20%7OEYa=v I LTW5,
¥

1. RDOFTYTL—MH 5 network.yaml & WD ZEIO 7 7 1 ILEER L T,

spec:
additionalNetworks:
- name: hwoffload1
namespace: cnf
rawCNIConfig: '{ "cniVersion": "0.3.1", "name": "hwoffload1", "type": "host-
device","pciBusld": "0000:00:05.0", "ipam™: {}}' ﬂ
type: Raw

2T, LTFD LD Iy £,

pciBusid
F7O0—RRXY NT—VICEBINTVWET NI REZEBELE T, ZOEI DL LBWVGE
i, ROAT Y REERTLTCIDEEZRDIFTRIENTEET,

I $ oc describe SriovNetworkNodeState -n openshift-sriov-network-operator

2. ARV RIAVHDEROAR Y RZAALT, 774NV EERALTYI SR —IC/\y F%EA
L/i-a—o

I $ oc apply -f network.yaml
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9.10.6. RHOSP T Pod A IPv6 & HWICT B
BERZ/—REIIHZEMDORY NT—20 %D Pod BED IPv6 EfmABMICT BI21E, H—/A—D
IPv6 R—hDR—KtEF2 YT —52EMLET, R—hEF2UFT1—2EMTSE. Podlic
BYLUTOENTZIPVE PRLAZEICHFATINIZT RLARTAHERTDHEN L HRY, X2 )
FA—TIWN—TDRNS T4y IDEMAY FT,
BE
D IPV6 BIIRY NT—VREDHADYR—MINTWET,

® SLAAC ERAKNT/NA R

e SLAAC & MACVLAN

¢ DHCPRF— ML RABLUVKRRAMTF/NA R

¢ DHCP A7—hML AB LT MACVLAN
Flia
o OYVRSA VT, ROOAXVKZEZAALET,

I $ openstack port set --no-security-group --disable-port-security <compute_ipv6_port>

BF

DAY R, R=kDotFa)F1—JI—T%HIBRL. R—btFa
TA—EERHCLET, FFT714 v VDFHIRIEE. R— IO OELRICHIRINZE
3—0

2T, LTFD LS IChY £,

<compute_ipv6_port>
dvEa— by —NR—DIPv6 R—bEIEELET,

9.10.7. RHOSP £ Pod ~® IPv6 #EfmDIENN

Pod T IPv6 #Ei#ii 2 BMIC L7 5. Container Network Interface (CNI) 22 E %@ L T Pod ICEfR % B
mLEd,

FIR

1. Cluster Network Operator (CNO) Z#R& 9 % (Cid. ROAYY FZANLET,

I $ oc edit networks.operator.openshift.io cluster

2. spec 71 —JLRTCNIBREZIBELE T, L& A, ROFETIE. MACVLAN T SLAAC
7RLRE—REFERALET,

I spec:

292



X5
wi

FIOEAVAM—NEDORY b T—Y

additionalNetworks:
- name: ipvé
namespace: ipv6
rawCNIConfig: '{ "cniVersion™: "0.3.1", "name": "ipv6", "type": "macvlan”, "master": "ens4"}'

(2]

type: Raw

mﬁ Cnamespacell Pod Z1ER L TS 72X LY,
@ LYEKOXYIMI—UPBREINTVBBA, FLEBDOH—FIL KA N—HHEAES

NTW3BEE, XY NT—O Ty F A MDD "master" 74 —ILRDAVH%—T 4R
I$ "ensq" L IXERBIGEDHYET,

R

2F—KRIZIV7RLRAE—REFHALTWSBEIF. CNIZEICIP7Z RLRAE
B (IPAM) 5D F 7,

Multus (& DHCPv6 4% R— Kk LTWEH A,
3. TEAREL, TFANITA4 Y —%KTLT, EEZIIv MLET,

o OAVYVKRZSA VT, OOV REAALZET,

I $ oc get network-attachment-definitions -A

H A B
NAMESPACE NAME AGE
ipv6 ipv6 21h

THUH ) —IPv6EREFED Pod AEKTEX LD ICRY F LT,

RS

o v NT—2EMEIYHTDERE

9.10.8. RHOSP T IPv6 #E#i & 3D Pod DERK
Pod @ IPv6 A=A LT Pod ICEBIMLAES, EHAYVY ) — IPv6 EmAaED Pod #1EK L T,

FIR

1. IPv6 namespace& 77 / 7 —< 3 ~ k8s.v1.cni.cncf.io/networks: <additional_network_name>
FEAT S Pod = E&HLET, T I T, <additional _network name (L BIIDRY kT—2 D
ZRICARYET, EZIE, Deployment 72y hD—&RELT, UTFEITVWET,

apiVersion: apps/v1
kind: Deployment
metadata:
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name: hello-openshift
namespace: ipv6
spec:
affinity:
podAntiAffinity:
requiredDuringSchedulinglgnoredDuringExecution:
- labelSelector:
matchExpressions:
- key: app
operator: In
values:
- hello-openshift
replicas: 2
selector:
matchLabels:
app: hello-openshift
template:
metadata:
labels:
app: hello-openshift
annotations:
k8s.v1.cni.cncf.io/networks: ipve
spec:
securityContext:
runAsNonRoot: true
seccompProfile:
type: RuntimeDefault
containers:
- name: hello-openshift
securityContext:
allowPrivilegeEscalation: false
capabilities:
drop:
- ALL
image: quay.io/openshift/origin-hello-openshift
ports:
- containerPort: 8080

2. Pod #ER L E T, 7cEziE, ARV RSA Y TROARY REAALET,
I $ oc create -f <ipv6_enabled_resource>

T, LTFD LD IChY £,

<ipv6_enabled_resource>
)Y —RAEEEELC 771 EEELET,
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OpenShift Container Platform @4 > XA h—JL&IZ, AL —V DEREZEH. V7RI —% X LIk
EEL/\ gﬁ:‘»_:ubﬁ—CjJZ’y?’fZ—C%ij—o

10.1.8M7oEY 3=V

10118 7OEEY a = JIcoW\WT

StorageClass ')V —XA 72/ ME, BEXAREARAMNL—Y %R L. DT 21EH. BNICTO
EYaZVIIN2RAM—YDNRIA—9—%BRIZGLCTETLODOFERLARHELF

¥, StorageClass 7 72V MM, IFIFRLARILDAMN L=V ERMNL—UADT V1R %I
TELODEBANZILELTEHELE T, 77 R9—FEHE (cluster-admin) £7/2EXA ML —
EIEE (storage-admin) (&, I —H—HDEBEERDZA ML —VURY) 2 —LY—RITET B L VAHED
B TCHERTEX 2 StorageClass + 7V /7 bEEEL. FFRLET,

OpenShift Container Platform Dk#ERY 2 —ALT7 L —LT—7 L O¥EEEMICL. BEEN VS
R —ICKMA ML —U%2TOEY 3 =2V I TEDELDICLET, 7L—LT7—2I104&Y,. 2—H—iF
BRERDPAVIZAN SV Fv—DHBHI R TEINLD) Y —REERTEDLDICRYET,

OpenShift Container Platform Tl&, #Z< DA ML=V 91 THEXkKER) 2a—LE LTHERT 2 &

NTEZFT, INOIFTRTEBEICL>THEMICTOEY a v I/XInETn. —BORANL—%
A TIEHEAAATANA Y —ETS5T4 2 API % EHE L TCEWICERTEET,

1012. M BAEAFN IO a v I 75514

OpenShift Container Platform &, A FD7OEY a+—7S 54 VARHLET, ThbIiliEk. 73
2 —DFREFHTOANAT—DAPI ZFERLTHHRAMN -V Y —RE2EHRT 28 TOEY 3 =
VIHO—BHAERENAEFNET,

AML—=I854F TaEvar—7374 D4H

Red Hat OpenStack Platform kubernetes.io/cinder

(RHOSP) Cinder

RHOSP Manila Container Storage ~ manila.csi.openstack.org AVAN—ILDETT DL,

Interface (CSI) OpenStack Manila CSI Driver
Operator & & U ManilaDriver
& B OEY a =V JILnE
R RTOFAREEA Manila #%
BYATIRERANL =20 F
2 & BEEMICER L E T,

Amazon Elastic Block Store kubernetes.io/aws-ebs BRI SR —=BEBDERS

(Amazon EBS) V-V TERYT AEO0HN IO

YazZviomga, &/ —KIC
Key=kubernetes.io/cluster/<c
luster_name>,Value=
<cluster_id> 0% 7 %47 %

¥, T I T. <cluster_name>
B &G <cluster_id> 1F7 5 R

Y —ZEICEBDEICRY T,
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AhL—S%54F

AT ar—7 554 D&

Azure Disk

Azure File

GCE Persistent Disk (gcePD)

IBM Power Virtual Server Block

VMware vSphere

B

kubernetes.io/azure-disk

kubernetes.io/azure-file

kubernetes.io/gce-pd

powervs.csi.ibm.com

kubernetes.io/vsphere-
volume

102 AMNL—COSADESE

IRIFR T, StorageClass A 7V =/ MI/O—/N\)2RA—=FFTV x4y hTHY. cluster-admin %
721 storage-admin 11— —(C L > THERINZBENHY £,

BF

persistent-volume-binder
B—ERT7HAD Y NTIHE, Azure
AMNL=YTFAHOY NBLUTF—
ERETREOHICO—V LY MNE
ER L. RIS T 27bD/N—3 v
2avhHRETY,

RIVFYV—VERETIE, GCE
02 x4 b Z&IT OpenShift
Container Platform 7 S 24 — %
ETL, BITIIRI—D/—R
DEELRVWY = TPV HER
INBWVWEIICT BT EMNHEEX
nxd,

14 v A M=JL#&. IBM Power
Virtual Server Block CSI Driver
Operator & IBM Power Virtual
Server Block CSI Driver &, Eif4
TOEY IV JICRERR N
L= 025 2% BEMIICIER L &
ES

BRLAETOEY 2+ =T34 0TI BETZI7V R KA M FREY—F
N=T4—=TaN( Y —%, BETEZRF1AYMROTHETIVELHYFT,

Cluster Storage Operator (&, FRAINZ TSy h 74+ —LIKISCTT 74 MDA K
L=V 0S5 R&4A VA RN=IVTBABEEI’HY ET, TDRAML—U 95 RIF Operator
IKE>TAAESIN, HESIhET, P/ T7—2aVESNILVEERTZIENE. Ihz
HIfgL72Y, ERALAYTZZEETEERHA, ERZBEPVERBEIE. hRY A
AMNVL=UOSREERTDVEN DY XY,

LTFDtEY 3> TlE, StorageClass 7 7Y =V hOEAMRERE Y R— NI TWEETS T4
VI TOEFRMREICOWTHIBALEY,
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10.2.1. K StorageClass # 7V = ¥ N EH

UTOYY—2E, ANL—V IS REEBETDEDIFERTEZNIA—I—BLVCT 74 MEETR
LTWET, ZDAFITIE, AWS ElasticBlockStore (EBS) # 7Y ¥ bEZEEFHALE T,

StorageClass FEZ Dl

kind: StorageClass ﬂ
apiVersion: storage.k8s.io/v1 g
metadata:
name: <storage-class-name> 6
annotations:
storageclass.kubernetes.io/is-default-class: 'true'

provisioner: kubernetes.io/aws-ebs 6
parameters:
type: gp3

(LB)APIA TV N9 4T,

(78) IRTED apiVersion,

(WHE) A RNL—U05 ADEH,
(FT>aV)AML—VISROT /) T—> 3,

(WHE) ZDR ML =YV S RICEE/MIFOATVWE FOEY 3 F—0D% 1 7,

(A7 aV)BFEDTOEY 3 FT—ICBRBERNRSA—F—, ThIETS T4 VICL>TERYE
ER

QD000

1022. A MNL—=Y O S RADT7 /) T7—2 3y

AMNL=—VISREVSRAI—2EDT 74 MNELTEETDICIE. UTDT7/F—avaER L
L= 0SADXYT—4IBMLET,

I storageclass.kubernetes.io/is-default-class: "true"
UFICHZERLEYS,

apiVersion: storage.k8s.io/v1
kind: StorageClass
metadata:
annotations:
storageclass.kubernetes.io/is-default-class: "true"

IhIZEY, BEDAML—V IS RAEEBELRVWKER) 2—LER(PVO) DI T 74IL MDA b
L= 0SRICE>TEHENICTAEY aZ v i3 nd LIV ET, 725 L. 75RY—ICITER
DARNL—=V IS RERBETEZETN, TNOEDIBEDIDDHFETIAILMDAKNL—=Y IS RICT
LENTEET,
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R

R—47 /) F7—< 3D storageclass.beta.kubernetes.io/is-default-class (F{& A & L
THEATETTY. SBDY ) —RATHIBRINSZFETT,

AMNL—VOSRADEBRERTETDICE. UTOT7/FTF—2avEARNL—YTI9S5SADAIYT—HIEB
mLEd,

I kubernetes.io/description: My Storage Class Description
UFICHZERLEY,

apiVersion: storage.k8s.io/v1
kind: StorageClass
metadata:
annotations:
kubernetes.io/description: My Storage Class Description

10.2.3.RHOSP Cinder 77 7 =¥ NDESR

cinder-storageclass.yaml

kind: StorageClass
apiVersion: storage.k8s.io/v1
metadata:

name: <storage-class-name> ﬂ
provisioner: kubernetes.io/cinder
parameters:

type: fast 9

availability: nova 9

fsType: ext4 ﬂ

ARL—=U VS REKERY 2 —LER(PVC) Ik, BET ZKEAR) 12— OEEYa=Vy
TEEDICZDANL—=V IS AEFEFRALET,

Cinder TERINZHRY) 2 —LFA Ty TT74I MIETT,

TRASE) T4 =YY=V, BELRBRWEE, KR 21— AITEE OpenShift Container Platform %
SRY—D/)—=KDBHZIRTODT7IT747TYV—rTZo ROy IhET,

o 00 o

FMICTOEY 3 =y IR a—ATERINZ 774 IV RAT AL, TOEIF. BMICTO
EYazvJ3hsdkiER) a—L0DfsType 74 —JL FIZOE—3N, R a1—LDHLE~D
NEEICT 7AW RTFLADERINE T, T 74/ MNMEIL extd T,

10.2.4. AWS Elastic Block Store (EBS) # 7Y =7 N EH

aws-ebs-storageclass.yaml

kind: StorageClass
apiVersion: storage.k8s.io/v1
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metadata:

name: <storage-class-name> ﬂ
provisioner: kubernetes.io/aws-ebs
parameters:

type: io1 g

iopsPerGB: "10" 6

encrypted: "true"

kmsKeyld: keyvalue 9

fsType: ext4 G

(BWE) ANL—Y 05 ADER, KGR 2—LEKR (PVC) 1%, BET ZKKEAR) 2 —L% 70O
EYaz=vyd3DICZORAMN—Y ISR AFALET,

(7H)io1, gp3. scl. st1 MSFIRLFE T, T 74/ ~id gp3 T, B/ Amazon Resource
Name (ARN) fEICDWTIE, AWSD RF 1AV b ZSRBLTLEIW,

o

(FF>aV)iol R 2 —LDd, 1GBHLY 1BHLYDI/OREE, AWSKRY 2 —LTZY
AVIE, COEEBERINAERY 2—LDYA X EFEL TR 2—LDIOPSEZEHELEFT, 1B
D LERIE. AWS THR—KMINBHRAETH S 20,000I0PS TH, FEMICDOWVTIE, AWS D R
FaxXV b ZBRLTLEIW,

o

(A F>aV)EBSHRY 2 —LEESETZINEINERLET, BMWARMEIL true 72 IS false T
-3—0

o

(FTYav)R)a—LEBESETIBICHERTZ2F—DELAARN, EEZEELAWVEETEH
encypted ' true ICEREINTWVWBIHEIE. AWSICE > THF—HDEXRINE T, B ARN B
ICDWTIE, AWSDRFaXV b ZS5BLTLKEIV,

®

@ (A7 a)BMICTAEY a =y I3 nERY) a—ATERINE 77 A VY R T L, TDIE
i, BMICTOEYa v IS nBKERY 2 —L®D fsType 74 —J)L RICAE—3h, RY a—
LDHEIR T Y MEFIZT 7AWV AT LDMERINE T, 774 MBI extd TY,

10.2.5. Azure Disk # 7Y 1V NEH

azure-advanced-disk-storageclass.yaml

apiVersion: storage.k8s.io/v1
kind: StorageClass
metadata:

name: <storage-class-name> ﬂ
provisioner: kubernetes.io/azure-disk
volumeBindingMode: WaitForFirstConsumer 9
allowVolumeExpansion: true
parameters:

kind: Managed 6

storageaccounttype: Premium_LRS ﬂ
reclaimPolicy: Delete

Q AML—UUS2EKEER) 2 —LEKR (PVC) k. BETZKiER) 2 —LxTOEY 3=V
TEHLEDICTDRAMN L=V IS REFRALET,

WaitForFirstConsumer {9 2 Z & @< R INFE T, hilLkY., Pod ZFIAETRER
V=S EBEDHBEZT—H—/)—RICAT Y 12— )T EDICFDRANL—UNRY 2—4A70O

P S VN G S

o
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©

Cva_—_JY/eTE 9,

& fEIZ. Shared (77 #JL 1), Managed. # & U Dedicated T3,

BF

Red Hat &, R kL —Y 9 5 XA TD kind: Managed DERADH A HR— KL F
ER

Shared & &£ V' Dedicated D354, Azure X R—Y KADT 1 AV &ERLET
. OpenShift Container Platform (<< >~ @ OS (root) T4 AV DEET 1 Y
BERRLE T, 7275 L. AzureDisk &/ — R TEBE T 1 RV B8L VY R—Y K4
TARAVDEAEDOFEREIHFT LAV, Shared % 72 & Dedicated THER I 7
Y x—Y R8T 1 A2 % OpenShift Container Platform / — RIZEIY ¥ T3 Z & &
TEFEHA.

Azure ANL—=YT7HI VY MDSKUB, 774 MIZETY, 7L I 7L VM I Standard_LRS
T4 A7 & Premium_LRS 74 X7 OEAFAEIY KT, ZE# VM (F Standard_LRS 71 X7 D
O RRF—VRVMIEBIR—IYRTARIDI%E, PUYIF—Y RVMIETUYIR—Y RT4RY
DHEENYHTEIENTEET,

a. kind #* Shared ICEREINTWRHBEIF. Azureld, 75 R9—ERALYY—RTIV—TF

IKHDBWLDODDHBEAML—ITAHI VY RNT, PUIRR=IRT ARV ETNTER L
i’a—o

. kind »* Managed ICEREINTWVWBIHEIF, Azure FFILWIYRX—Y KT 4 RV &ERL

i’a—o

. kind 7' Dedicated ICFEREINTH Y., storageAccount NEEINTWVWBIFHICIE,

Azure i, VS5 RY—ERALCYY—RTIV—TRICHBDFROT7T VO IRX—IY RKT4 RV H
IZ. EDRAML—=U7HO Y MEFRALET, ChEEEIEDICIE. LUTFHARIHRER
l’)i’a_o

o IBEDANL—TFTHOYVEID, EBLY—YarvRICHDZ &,

® Azure Cloud Provider ICA KL= T HD Y RADEZLAHERDH B &,

. kind 7' Dedicated ICEREINTH Y. storageAccount NEE I NTWLWARWEBEICIE.

Azure 3V S A —E RN Y —RTIV—THOFROT7 VI R2—Y RT4 RVAIC. #r
LWERHEDODRANL—YT7HO Y MNEERLET,

10.2.6. Azure File DA 7o VU NESH

AzureFile AL =Y VSRV —2 Ly bEFRALTAzure AL =V T7 AoV N E Azure 7 714
WHEBOERICHERANL—=YTAID VN F—%2RELET, INH6DNRA—I v 3 vk, UTFOF
JEd—ER & L TERINE T,

FIR
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L. —2Ly NOERB LUVRTAABEICT S ClusterRole 7 7V 7 A2 EEHELE T,

apiVersion: rbac.authorization.k8s.io/v1
kind: ClusterRole

metadata:

# name: system:azure-cloud-provider
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name: <persistent-volume-binder-role> ﬂ
rules:
- apiGroups: [']

resources: ['secrets']

verbs: [get''create’]

‘D =Ly hERTRL, ERT 20D 5249 —0O—I)LD&HE,

2. VSR —0O—)EHY—EX7HU Y MIEMLET,

$ oc adm policy add-cluster-role-to-user <persistent-volume-binder-role>
system:serviceaccount:kube-system:persistent-volume-binder

3. Azure File StorageClass 7 72 =V M= /ER L £ ¥,

kind: StorageClass
apiVersion: storage.k8s.io/v1
metadata:

name: <azure-file> ﬂ
provisioner: kubernetes.io/azure-file
parameters:

location: eastus 9

skuName: Standard LRS 6

storageAccount: <storage-account> ﬂ
reclaimPolicy: Delete
volumeBindingMode: Immediate

AMNL—=Y 0S5 2GKERY 2—LEKR (PVC) I&, BET 2 kEAR) a—L%xOEY 3
ZVTEBREDICIDRARN L=V VS REFEALET,

eastus 7&80) Azure ANL—=2TF ATV MDA, T 74 MIZETHY ., #38 Azure
2 ML =Y T7HT > bH OpenShift Container Platform 7 5 249 —DIZAFICER I L &
ER

SmMadUﬁEtwAmmZFb— ' THIYNDSKUB, 774 MEETY, D
FY. LW Azure A NL—Y 7 H D > M Standard_LRS SKU TERINZE T,

6@ ® o

Azure A ML =Y T HD Y NDE&E, 7\I~l/ ST hUY MHREIN S & skuName
BLWlocation IFEHREINFE T, AMNL—IUTHOVREEELAWEE, ANL—U Y
S 23, E%:‘ShtskuNameBJ:UIocatlonth BMIBT7HO MDY —RTIL—T
ICEEMITFONIZANL =T AV MNERRELET,

10.2.6.1. Azure File {9 2155 DEEFEIR

UTDOT7 74D AT LHEEEE. 774D AzureFile ANL—U VS ATIEYR—MINFEHA,
o JURYw YUY
e N—KYvy
o HLEREM

e A/N—RT7A)
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o ZHEIfFX/NAT

F/. AzureFile YO Y hENZT4 LI N —DFRAEFIDUD) IE. aAvFFH—07O€ZUD &
EERYET, uidv oY 47> avid StorageClass 7 72 7 MIIEBEL T, YUY hIhik

TALI M) —ICERYTAHEDNI—F—IDZEETIET,

LAF® StorageClass 7 7z V7 hME. YOV NINETA LI MNI—DIVR) v O )V I EBMIC

L7=REET, 21— —B LUV IL—TIDAZLTET I HEARLTVWET,

kind: StorageClass
apiVersion: storage.k8s.io/v1
metadata:

name: azure-file
mountOptions:

- uid=1500

- gid=1500

- mfsymlinks e
provisioner: kubernetes.io/azure-file
parameters:

location: eastus

skuName: Standard LRS

reclaimPolicy: Delete
volumeBindingMode: Immediate

ﬂ ROV KNINAETA LI MN)—ICEBTZ21—Y—IDEIBELET,
Q IOV RNINETALI N —ICERTZ/IL—TIDAEEELET,

g SURYw Yo EBMICLET,

10.2.7. GCE PersistentDisk (gcePD) # 7Y =V NDEH

gce-pd-storageclass.yaml

apiVersion: storage.k8s.io/v1
kind: StorageClass
metadata:
name: <storage-class-name> ﬂ
provisioner: kubernetes.io/gce-pd
parameters:
type: pd-standard 9
replication-type: none
volumeBindingMode: WaitForFirstConsumer
allowVolumeExpansion: true
reclaimPolicy: Delete

Q AML—=UUS2EKER) 2 —LEKR (PVC) &, BETZKiER) a—LxTOEY 3=V

TEEDICZDAMNL—CU IS AEFERLET,

9 pd-standard %72/ pd-ssd DWIFhH%EERL F T, T 7 74 )L M pd-standard TT,

10.2.8. VMWare vSphere 7 7Y =7 KD EH
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vsphere-storageclass.yaml

kind: StorageClass
apiVersion: storage.k8s.io/v1
metadata:
name: <storage-class-name> ﬂ
provisioner: csi.vsphere.vmware.com g

Q AML—UUS2REKER) 2 —LEKR (PVC) &, BETZKiER) 2 —Lx7OEY 3=V
TEHLEDICTDAMN L=V IS RABFRALET,

9 OpenShift Container Platform T® VMware vSphere CSI DfEF DF¥#l&. Kubernetes @ K+ 2
AV N ZBRLTLEIW,

10.2.9. Red Hat Virtualization (RHV) # 7> = 7 N EH

OpenShift Container Platform (&, BIMIC7AOEY a =V X33 KkiaERY 2 — LA ERT 2 72DICE
Xt % ovirt-csi-sc &L\ ZREID Y 1 7H StorageClass DT 7 A I bF TV MR LET,

BIRDHREDBMANL—Y 05 R%EERT BICIE. LTFOH Y 7L YAML TERERI N B
StorageClass # 7> =/ N &AL TI7 74L& EK L. RELET,

ovirt-storageclass.yaml

apiVersion: storage.k8s.io/v1
kind: StorageClass
metadata:
name: <storage_class_name> 0
annotations:
storageclass.kubernetes.io/is-default-class: "<boolean>"
provisioner: csi.ovirt.org
allowVolumeExpansion: <boolean> e
reclaimPolicy: Delete
volumeBindingMode: Immediatea
parameters:
storageDomainName: <rhv-storage-domain-name> G
thinProvisioning: "<boolean>"
csi.storage.k8s.io/fstype: <file_system_type> G

ARNL=YUS52%

ANL=—VOSADYISRY—DTIAILMNARNL—U TS ADIHEEIC false ICREINE

T, true ICEREINDBE. BEOT IAILIMNARNL—V ISR 5REL., false ICRET IMNE
rHY FT,

true IFEIRY) 2 —LIERAZBMIC L, false T NAEFHT X T, true " HEEINZE T,

CDAMNL—UISRAOENICTOEY 3=y I3 ndkiERY 2 —L4lF. ZOEWNKRY > —THE
KINFEzd, 2DOF 7 #J)L MR > —(X Delete T,

PersistentVolumeClaims # 7Oy a=v /L. "MV RS ZAEERLET, HEINTLAR
Wiz&d. VolumeBindinglmmediate AAMERAINFd, TD7 1 —JL Nid, VolumeScheduling

® 0060 o090
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® FERTBRHVRIL—YRXAVE,

Q true DIBE. TARVWE> 7O Y a =y InhET, false DIFE. T4 AV IFEMEY HT
INhEd, YAV a v I EEIhTWET,

@ AT aVERT BT 7ANYRTLYA T, FRATEZEIEextd(T7 4 b) £l xfs T
-a—o

103. 774N IMANL—V IS RADER
ROFIEEFEARALT, T7AINEMNDRANL—V IS RAEZTBELET,

TeEZE gp3 & standard D2 DDA ML= IS ADHBY. TITAIVINDRAML—Y D5 X% gp3
M5 standard ICER T U ENDH D HBERETT,

AR
o VSRY—EBEERTIZIRAI—IITIELATES,

FIE
TIFIWMNDRANL—=V OIS RAEEETDHICIE. ULTFEERITLET,

L. ANL=YUS2RA—BRRLET,

I $ oc get storageclass

H B
NAME TYPE
gp3 (default) kubernetes.io/aws-ebs ﬂ
standard kubernetes.io/aws-ebs

‘D (default) (EF 7 A I FDR ML —S V52 5RLET,

2. BORA ML=V IS RE5T7A4ILMILET,

BRIDODRAML—Y I FRICDWT, ROAT Y R%Z3E1TL T storageclass.kubernetes.io/is-
default-class 7 / 57— 3a v % true ICEREL 7,

$ oc patch storageclass standard -p '{"metadata": {"annotations":
{"storageclass.kubernetes.io/is-default-class": "true"}}}'
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pa )

SHIEIChNIE, BEROT 74 NDANL—V O SRAABFRTEET, 727
L. RBMICIFTDDTIAILNDANL—VISRADIADNERET BT &EEMHESDR
TEIRELNDHY FT,

BEDTITAIVRAR L=V SADEETZHE. TI4IRZARNL—U0F
Z (pvc.spec.storageClassName =nil) = EX 9 2§ X TDKHA ) 12 —LEK
(PVO) &, TEDRARNL—CVISRADT 74N NRAT—H A EEBEICEARRERL,
BREIERINAET 74V MNRAMN L=V IS RERBLET, 75— M vra
R— KT, BHOT 7 )L kX bL—Y % 5 Z MultipleDefaultStorageClasses
BHBEVWITI—MNEZITRY ET,

3 EWVWTIAN MR =IO SADLTIAILINDRA ML=V IS ABELHIKRLET,
BWFI7AILMDRARNL =Y VS RDFEIE, ROIATY REERTLT
storageclass.kubernetes.io/is-default-class 7/ 7—> 3 v D{E% false ICEEBE L X7,

$ oc patch storageclass gp3 -p {"metadata": {"annotations": {"storageclass.kubernetes.io/is-
default-class": "false"}}}’

4. BERBTZWELET,

I $ oc get storageclass

5
NAME TYPE
gp3 kubernetes.io/aws-ebs

standard (default) kubernetes.io/aws-ebs

10.4. A L —Y DO &E1L

AMNL—=—CEREILTDE, TRTOYY—RATANL—VOFEREZR/INRICHNZDZZEDNTEIET,
FEEIX, AMNL—VEREILTRZIET. BEORANL—J YUY —IHDNMERHICHETEELHICT
IENTEET,

10.5. FIHARER KA ML —UA T a Y

KA ML —UF 72 a VIl DWTEM L, OpenShift Container Platform IRIEA RBEILTE 2 & D I
LE9.

KIOIAFAREERRA ML —VA T3y
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JOovy

7274

FTI7Vx
7k

TJAvITFNARELTARL—F 14V
AT ALICRARAINETY,

ARMNL—=VEFERICHEIL, 7714V R
FTAEBABLTI7 74 I DEWL NILTE
T REOHDTT)r—avIilEL

ZANL—YTYTFRY FT—%2 (SAN) &%
MEENhET,

HETEFEFEA, —EIK1D20D95
NEFNZDIYA TDOTY RIRA YV
DY RNTEBEVWIEKRTT,

1T
NE<

RIVNINBT7AIVVATLDIY R
AR—hFELT, OSICARINET,

XY NT—=OTFHYFRAML—Y (NAS) &
EENET,

BEEET. LA4AFVY—, 7740979
DARZXLZDMBORZTEMAE, 7Ok
ANBLVRE, RS- RT—=)LIC
FOTKRELLERYZET,

RESTAPITY RRA » MERTT I £2R
TEEY,

OpenShift { XA —Y LY A MNY —TCHERT
B2LDICERETEET,

TV —=avid, RSAN—TTY
T—2avedVTFF—IlHARADREN
HYFET,

AWS EBS & & U VMware vSphere
(&, OpenShift Container Platform T
KA 2 —L4 (PV) OEIMATOE
JazZvJEYR—MNLET,

RHEL NFS, NetApp NFSI & & ¢
Vendor NFS

AWS S3

1. NetApp NFS (& Trident 2T 2B&ICEMPY O 7OEY a =V JEHR—MLET,

10.6. BXTE ATBE /R HER D R b L — P Ixly

LTFDERTIE. HED OpenShift Container Platform 7 S 249 —7 YU o —> 3 VAT ICERE T RERLHE
BOAM—IUEMICOVWTEEDHTVWET,

FKI0.2HEMRERHERE R b L — I Hiflr
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AhL—=854F 7y b
ROX! FLRS [FaRs =4

LYZA MY — REFTHE REFTHE 2z
A=YV TENELY  BRERE BEAAE iR

AR —

ARy o3 HELE AT RS RERT
Elasticsearch O¥ > &' W3 L E R 4E0 HR— M HRAC
Loki A¥> ¥ REARH REARH HeLE

77 e 52 e 12 s REy
"ReadOnlyMany

2 ReadWriteMany

3 Prometheus XX M) v 7 ICERAXIh3EBE L2570 /05—T1,

Azhik. BT« R, VMPIET 1 24, VMDK., NFSEHRDI—F/8v -, AWSEBS. & U Azure
Disk ICIXZH LFHA.

SX hY vy Diga. ReadWriteMany (RWX) 77 ERAE— KD 77 M VA ML —S 4 EHETEXSHETHE
AT35ZER@TEFIEA, 77MNVAML—T%FEATIHBE. A M) JRERICHFAIND IS ICERETHO
ZKkiEARY) 1 —AER (PVC) CRWX PV ERE—FERELHEVWTLEI WL,

SO/ikoVTi. OJZXMPOXGEA ML —SORELI Y a Y CHEINZRA N —YYYa—YavE
BERLTLEXIW, NFSRAML—Y%kEERY 2—AE LTERAT 3D, Gluster 22 &M NAS #7+ L T{EH
T3¢ TIDBIET SN HY I, LA >T. NFSIE. OpenShift Container Platform
Logging @ Elasticsearch A b L —I B LU LokiStack A A 7 ClIYR— b IhTWE A, OTRAMT
TEI1DODOKGENRERY 1 —LY5( TaFRATIZBELHY XY,

7FA TS x9 A ML—IE. OpenShift Container Platform @ PV/PVC TH&EXhF A, 7TV F
T MAML—YDRESTAPI E AT HIHELAHY FT,

pa )

A=Y TXINELYZAN) =, 22U EDPod L 7Y ARETINATWS
OpenShift f X—Y LY AN =TT,

-

1061 BE7 TV r—va VDR ML —Y OHREER
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BF

TAMI&EY., NFS H#—/V—% Red Hat Enterprise Linux (RHEL) TaA7H—EXDX b
L=YNRNy TV RELTHEATZZEICET BB/ MBI TVWEY, Thilid,
OpenShift Container LY A M) =B LT Quay. XMV Y IRARML—2D

Prometheus, LUV OF VI RXA ML —I D Elasticsearch AEFENFE T, TD7sH, O
TH—EXTHERINZPVEHR—NT27DICRHELNFS Z#{ER 72 Z & I3 HEX
nNTULWEtA,

fteD NFS DEZETIEIN S DOBEBENMRE I NAQAVWATEMENH Y £9, OpenShift
Container Platform 373V R—%X Y MW L TERBEINAATREEHDH DT X MIET
DEEMBERIE. BERID NFS RERV I —ICEBVEDELIEI L,

10611 LY RN —

A=) TINTWRV/EAAM (HA) OpenShift f X —J LY R RNY =0 S R9—DF 01 XY
hTlE. ROLDITHRY £,

o ZNL—UEIMIE, RWXTP7IVERAE—REHYR—NTEIZREIIHY FHA.

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

o WRINDZAMNL—IYRMIATI IV MAMNL—YTHY., RIFTOYIRXAML—ITT,

o JFANNANL—V REE T -/ O0—RaEALK OpenShift f X =Y LIYRN)—=05
2—OFT7TO4 XY MIFHEEIhEEA,

10612 A=V JE LI A MY —

A=Y TEINT/HAOpenShift f A=Y LY AN =0 Z R —DOFFTOA4 AV MTlE, RDED
ICRY XY,

o ZNL—UEIMIE. RWXFPIVERAE—REHYR—NTIZBRELKHY ET,

o XKL—UHMMIE Y—K774—54 b (Read-After-Write) D—E M %2 HIET 2EHNH Y
i’a—o

o WHEINZAMNL—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 MAML—UIES3 H/2lE Swift ICERT ZHENHY X9,

® \VSphere PRTZAZIVA VA KN=IWVREDI S RUHAD TSy N7+ —LDHFE, REHE
BEMEZ7AIVANL—YDHTT,

o JOVIVRML—YVEBETEZEA.

10.613. X MU R

OpenShift Container Platform B R A M T B X MY v IDI SR —FTTOA4 AV b

o HEINDZAML—IURMITOVIAMNL—IYTY,
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o ATYVTIVIMAMNL—VREBETTZFEA,

BF

EFREB 7 -7 O0—RDPHBZHFRAMNEDA NI ISRAY—FTAAL AV MNIT 74
AMNL—VAEFRTHZIEEIHEIRIHA,

10.6.1.4.0F¥> 7
OpenShift Container Platform B RXA M 20FVJ DI S R4 —F 704 AV b
® | oki Operator:
o HRINDZAMNL—YFV/OYV—F, SBE¥MOATIS IV NAMNL—YTY,
o JOYYVARAML—YIEERERETETEEA,
® OpenShift Elasticsearch Operator:
o HEINDZAML—IURMITIOVIAMNL—IYTY,

o ATVIHRRIML—VEHR—FINTLELA,

R

Logging /N\—<'3 > 5.4.3 DBF=R T, OpenShift Elasticsearch Operator $3E#EETH
Y, %D ) —XTHIRINZ FETYT, RedHat lE. ZDHEEEICH L TIRED Y
=254 7H A JIHRICNTEBEES Y R— M E2REL A, REREDIREIE A
<. TOMBEIZTSEHIBRINSE FETTY ., OpenShift Elasticsearch Operator % L T
TI7AINDOATRAMNL—YEEETSZRDYIC, Loki Operator 2 fATE XY,

10.615. 7V r—>ay

LTFOFITHIBINTWE LIS, PTUSr—2a3avyDa1—RT—R@E 7TV 5—2a v T EICERY
ia—o

o EFMAPY JOEY IV I AEYR—MNTBZRAMNL—IUEMIIE. YOV MNEOLSITFYY—N
K<, /—RICEERIIONTHELY, EERISRY—&EHR—MNLET,

o PN —YaVERER T TV I—YavDRAMNL—VBEHED, FNHNEDL D ICRHEIN

TWBRARNL—YEHICHKETINEEBEL, 7TV T—2avDORT— )V ITRPRA ML —
VLAV —EeW@ET 2RICEBIRELBVELDICLTELKBEDHY FT,

1062 BEDOT TNV r—avE LA N —YDMOH#EEIF

BF

etcd 2D Write EEF A —-  O— R TRADEREAFHTAZ S IIHERELEEA,
RAIDEETeted #ETLTWVWBIHE, 7—IJO—RTNRI7 A=V ADOBBEIRET
DYRIODHDAREELHY FT,

® Red Hat OpenStack Platform (RHOSP) Cinder: RHOSP Cinder (& ROX 7 7 X E—RKRD1—
AT —ATHEYICHET BER’HY X7,
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¢ F—HINR—:FT—H~R—Z (RDBMS, NoSQLDB A L) 1. EED 7OV IR ML —YTHRE
ICHEBES B &N FRINE T,

o ctcd T—HNR—RICIE, KIBBERISAI—EBMITEIDICHRRBRA ML=+
TH—RXVABRENVETT, TORANL—V L ESMREBIEAMIIT-ODERE L UNR
VFI—UYV—ILICET BERIE. HEINhD eted TS5 I9T1 RICEEHINTWET,

BaEE R

o ctcd ICDWTOHEINDI TSIV T14 2R

10.7. RED HAT OPENSHIFT DATA FOUNDATION 5 7 O 4

Red Hat OpenShift Data Foundation t&. 4 Y/\D X F7/=lENA Ty KIS ROWTIDIFETE
774, TAVIBLVCA TV MR ML—U%HR— KL, OpenShift Container Platform @ ¢
RTIIHIET AR ML —2DTONS 5 =TT, RedHat DA ML =YY Ya1—2 32 &LT,
Red Hat OpenShift Data Foundation I, 704 XV b, BEBLIVEZS ) VT ETIRDHIC
OpenShift Container Platform ICEEICHEEINTVWET,

Red Hat OpenShift Data Foundation ICB39 % 153k

Red Hat OpenShift Data Foundation @ K¥ a1 X >
hDSRE

FHgeE. BEHMOBE. ERNTBESLCTV /0
-7l kEa—

HR—MIh37—20—K, L4792, N—K
VITPELCYVI NI TER, A4V, R
=) JICEY BHEEEIE

AERD Red Hat Ceph Storage 7 5 24 —%FHT %
& 5 IZ OpenShift Data Foundation #5 7’04 § %
FIE

RPAGIVA VI SZANSVFry—TCAO—HILA K
L —< %A L 7z OpenShift Container Storage D5
704 FIg

Red Hat OpenShift Container Platform VMware
vSphere 7 5 X4 —~® OpenShift Data Foundation
o7 704 FIE

O—AINFEIEIZ57 KA ML—YD Amazon Web
Services ZffF L 7= OpenShift Data Foundation M
F704 FE

BE#E M Red Hat OpenShift Container Platform
Google Cloud 7 5 X4 —~® OpenShift Data
Foundation D7 704 & L BB FIE
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OpenShift Data Foundation 412 ') 1) —X / — k

OpenShift Data Foundation 412 7704 * >~ b D&t
[E3]

&8 E — K T®D OpenShift Data Foundation 4.12 M
F704

RPAGNWVAVISANTVFv—%FERALE
OpenShift Data Foundation 4.12 @7 704

VMware vSphere ~® OpenShift Data Foundation
42 0774

Amazon Web Services Z i L 7= OpenShift Data
Foundation 412 ®F A4

Google Cloud % {3 L 7= OpenShift Data
Foundation 412 7704 L UEE


https://access.redhat.com/documentation/ja-jp/openshift_container_platform/4.13/html-single/scalability_and_performance/#recommended-etcd-practices
https://access.redhat.com/documentation/ja-jp/red_hat_openshift_data_foundation/4.12/html/4.12_release_notes
https://access.redhat.com/documentation/ja-jp/red_hat_openshift_data_foundation/4.12/html/planning_your_deployment
https://access.redhat.com/documentation/ja-jp/red_hat_openshift_data_foundation/4.12/html/deploying_openshift_data_foundation_in_external_mode
https://access.redhat.com/documentation/ja-jp/red_hat_openshift_data_foundation/4.12/html/deploying_openshift_data_foundation_using_bare_metal_infrastructure
https://access.redhat.com/documentation/ja-jp/red_hat_openshift_data_foundation/4.12/html/deploying_openshift_data_foundation_on_vmware_vsphere
https://access.redhat.com/documentation/ja-jp/red_hat_openshift_data_foundation/4.12/html/deploying_openshift_data_foundation_using_amazon_web_services
https://access.redhat.com/documentation/ja-jp/red_hat_openshift_data_foundation/4.12/html/deploying_and_managing_openshift_data_foundation_using_google_cloud

Red Hat OpenShift Data Foundation ICB8 9 %153k

FOBA VA —IEDRAMNL—V%

Red Hat OpenShift Data Foundation @ K& a1 X >

hDSR%E

BE7Z D Red Hat OpenShift Container Platform Azure
9 5 24 —~®D OpenShift Data Foundation ®F 7
04 BLVCEEFIE

IBMPower 1 Y 72 RANZ V9 Fv—TTO—HILA b
L —Y % {EHY % OpenShift Data Foundation 5
704 FIg

BMZAYI7ZAMNZFvy—TO—HAILAKML—
I % F 9 % OpenShift Data Foundation ®F 7’0
1 FIE

2w Toay bBLV7O0—r%5T. RedHat
OpenShift Data Foundation D3 7 H#—EX B LUK
AN Y=o a3 v~ADAML—=YDEYHT
Multicloud Object Gateway (NooBaa) & L 7=/
A7)y RIS RFELIITILFIST RRETOD
A=Y —2DEE

Red Hat OpenShift Data Foundation DX kL —2 7
NAZADRERBEZIHZ

Red Hat OpenShift Data Foundation 7 5 24 —AMD
J/—RORERBEIHZ

Red Hat OpenShift Data Foundation TD X —1) v
vE: 13

Red Hat OpenShift Data Foundation 4.12 7 5 X 4 —
DE=ZIIVVYT

BERICRET DRE DR

OpenShift Container Platform 7 2 24 —D/X—2 3
T \VACRVE- DN} - 2o

10.8. BEE B R

® FElasticsearch A A N 7 DEEE
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Resources Non-Resource URLs Resource Names Verbs

.packages.apps.redhat.com 1 [ [* create update
patch delete get list watch]

imagestreams 1] I [create delete
deletecollection get list patch update watch create get list watch]

imagestreams.image.openshift.io 1 1 [create delete
deletecollection get list patch update watch create get list watch]

secrets [ 1 [create delete deletecollection
get list patch update watch get list watch create delete deletecollection patch update]

buildconfigs/webhooks 1 1 [create delete
deletecollection get list patch update watch get list watch]

buildconfigs 1] I [create delete
deletecollection get list patch update watch get list watch]

buildlogs 1 1 [create delete deletecollection
get list patch update watch get list watch]

deploymentconfigs/scale 1 [ [create delete
deletecollection get list patch update watch get list watch]

deploymentconfigs i [ [create delete
deletecollection get list patch update watch get list watch]

imagestreamimages 1 1 [create delete
deletecollection get list patch update watch get list watch]

imagestreammappings 1 1] [create delete
deletecollection get list patch update watch get list watch]

imagestreamtags [ [ [create delete
deletecollection get list patch update watch get list watch]

processedtemplates [ 1 [create delete
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deletecollection get list patch update watch get list watch]

routes 1 1 [create delete deletecollection
get list patch update watch get list watch]

templateconfigs 1 1 [create delete
deletecollection get list patch update watch get list watch]

templateinstances 1 1 [create delete
deletecollection get list patch update watch get list watch]

templates 1 1 [create delete
deletecollection get list patch update watch get list watch]

deploymentconfigs.apps.openshift.io/scale 1 1 [create delete
deletecollection get list patch update watch get list watch]

deploymentconfigs.apps.openshift.io 1 1 [create delete
deletecollection get list patch update watch get list watch]

buildconfigs.build.openshift.io/webhooks 1 1 [create delete
deletecollection get list patch update watch get list watch]

buildconfigs.build.openshift.io 1 1 [create delete
deletecollection get list patch update watch get list watch]

buildlogs.build.openshift.io 1 1 [create delete
deletecollection get list patch update watch get list watch]

imagestreamimages.image.openshift.io [ i [create delete
deletecollection get list patch update watch get list watch]

imagestreammappings.image.openshift.io 1 1] [create delete
deletecollection get list patch update watch get list watch]

imagestreamtags.image.openshift.io 1 1 [create delete
deletecollection get list patch update watch get list watch]

routes.route.openshift.io 1] I [create delete
deletecollection get list patch update watch get list watch]

processedtemplates.template.openshift.io 1 1 [create delete
deletecollection get list patch update watch get list watch]

templateconfigs.template.openshift.io 1 1 [create delete
deletecollection get list patch update watch get list watch]

templateinstances.template.openshift.io 1 1 [create delete
deletecollection get list patch update watch get list watch]

templates.template.openshift.io 1 [ [create delete
deletecollection get list patch update watch get list watch]

serviceaccounts 1 1] [create delete

deletecollection get list patch update watch impersonate create delete deletecollection patch
update get list watch]

imagestreams/secrets 1] I [create delete
deletecollection get list patch update watch]

rolebindings 1] I [create delete
deletecollection get list patch update watch]

roles 1 1 [create delete deletecollection
get list patch update watch]

rolebindings.authorization.openshift.io i [ [create delete
deletecollection get list patch update watch]

roles.authorization.openshift.io [ 1 [create delete
deletecollection get list patch update watch]

imagestreams.image.openshift.io/secrets 1 1 [create delete
deletecollection get list patch update watch]

rolebindings.rbac.authorization.k8s.io 1 [ [create delete
deletecollection get list patch update watch]

roles.rbac.authorization.k8s.io 1 1 [create delete
deletecollection get list patch update watch]

networkpolicies.extensions 1 1 [create delete

deletecollection patch update create delete deletecollection get list patch update watch get
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list watch]

networkpolicies.networking.k8s.io 1 [ [create delete
deletecollection patch update create delete deletecollection get list patch update watch get
list watch]

configmaps 1 1 [create delete
deletecollection patch update get list watch]

endpoints 1 1 [create delete
deletecollection patch update get list watch]

persistentvolumeclaims 1 1 [create delete
deletecollection patch update get list watch]

pods [ [ [create delete deletecollection
patch update get list watch]

replicationcontrollers/scale 1 1 [create delete
deletecollection patch update get list watch]

replicationcontrollers 1 1 [create delete
deletecollection patch update get list watch]

services [ [ [create delete deletecollection
patch update get list watch]

daemonsets.apps 1 [ [create delete
deletecollection patch update get list watch]

deployments.apps/scale 1 1] [create delete
deletecollection patch update get list watch]

deployments.apps 1] 1 [create delete
deletecollection patch update get list watch]

replicasets.apps/scale 1 [ [create delete
deletecollection patch update get list watch]

replicasets.apps 1 1 [create delete
deletecollection patch update get list watch]

statefulsets.apps/scale 1 1 [create delete
deletecollection patch update get list watch]

statefulsets.apps 1 1 [create delete
deletecollection patch update get list watch]

horizontalpodautoscalers.autoscaling 1 1 [create delete
deletecollection patch update get list watch]

cronjobs.batch 1 1 [create delete
deletecollection patch update get list watch]

jobs.batch 1 1 [create delete
deletecollection patch update get list watch]

daemonsets.extensions 1 I [create delete
deletecollection patch update get list watch]

deployments.extensions/scale 1] 1 [create delete
deletecollection patch update get list watch]

deployments.extensions i [ [create delete
deletecollection patch update get list watch]

ingresses.extensions 1 1 [create delete
deletecollection patch update get list watch]

replicasets.extensions/scale 1 1 [create delete
deletecollection patch update get list watch]

replicasets.extensions 1 1] [create delete
deletecollection patch update get list watch]

replicationcontrollers.extensions/scale I 1] [create delete
deletecollection patch update get list watch]

poddisruptionbudgets.policy 1 1 [create delete
deletecollection patch update get list watch]

deployments.apps/rollback 1 1 [create delete

deletecollection patch update]
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deployments.extensions/rollback 1 [ [create delete
deletecollection patch update]
catalogsources.operators.coreos.com 1 1 [create update
patch delete get list watch]
clusterserviceversions.operators.coreos.com 1 1 [create update
patch delete get list watch]
installplans.operators.coreos.com 1 1 [create update
patch delete get list watch]
packagemanifests.operators.coreos.com 1 1 [create update
patch delete get list watch]
subscriptions.operators.coreos.com 1 1 [create update
patch delete get list watch]
buildconfigs/instantiate 1 1 [create]
buildconfigs/instantiatebinary 1 1 [create]
builds/clone 1 1 [create]
deploymentconfigrollbacks 1 [ [create]
deploymentconfigs/instantiate [ 1 [create]
deploymentconfigs/rollback 1 [ [create]
imagestreamimports 1 [ [create]
localresourceaccessreviews 1 1 [create]
localsubjectaccessreviews 1 1 [create]
podsecuritypolicyreviews [ 1 [create]
podsecuritypolicyselfsubjectreviews 1 1 [create]
podsecuritypolicysubjectreviews 1 1 [create]
resourceaccessreviews [ 1 [create]
routes/custom-host i [ [create]
subjectaccessreviews 1 1 [create]
subjectrulesreviews 1 [ [create]
deploymentconfigrollbacks.apps.openshift.io 1 1 [create]
deploymentconfigs.apps.openshift.io/instantiate [ [ [create]
deploymentconfigs.apps.openshift.io/rollback 1 1 [create]
localsubjectaccessreviews.authorization.k8s.io 1 [ [create]
localresourceaccessreviews.authorization.openshift.io  [] 1 [create]
localsubjectaccessreviews.authorization.openshift.io [ 1 [create]
resourceaccessreviews.authorization.openshift.io 1 [ [create]
subjectaccessreviews.authorization.openshift.io 1 1 [create]
subjectrulesreviews.authorization.openshift.io i [ [create]
buildconfigs.build.openshift.io/instantiate i [ [create]
buildconfigs.build.openshift.io/instantiatebinary 1 [ [create]
builds.build.openshift.io/clone 1 1 [create]
imagestreamimports.image.openshift.io 1 1 [create]
routes.route.openshift.io/custom-host 1 [ [create]
podsecuritypolicyreviews.security.openshift.io 1 1 [create]
podsecuritypolicyselfsubjectreviews.security.openshift.io [] 1 [create]
podsecuritypolicysubjectreviews.security.openshift.io  [] [ [create]
jenkins.build.openshift.io 1] I [edit view view admin
edit view]
builds 1 [ [get create delete
deletecollection get list patch update watch get list watch]
builds.build.openshift.io 1 [ [get create delete
deletecollection get list patch update watch get list watch]
projects 1 1 [get delete get delete get patch
update]
projects.project.openshift.io 1 1 [get delete get delete
get patch update]
namespaces [ 1 [get get list watch]
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pods/attach 1
deletecollection patch update]
pods/exec 1
deletecollection patch update]
pods/portforward 1]
delete deletecollection patch update]
pods/proxy 1
deletecollection patch update]
services/proxy 1
deletecollection patch update]
routes/status 1
routes.route.openshift.io/status 1
appliedclusterresourcequotas
bindings I
builds/log [
deploymentconfigs/log I
deploymentconfigs/status I
events 1
imagestreams/status 1
limitranges (]
namespaces/status I
pods/log 1]
pods/status 1
replicationcontrollers/status 1]
resourcequotas/status I
resourcequotas I
resourcequotausages 1
rolebindingrestrictions 1
deploymentconfigs.apps.openshift.io/log
deploymentconfigs.apps.openshift.io/status

controllerrevisions.apps 1
rolebindingrestrictions.authorization.openshift.io
builds.build.openshift.io/log 1

imagestreams.image.openshift.io/status
appliedclusterresourcequotas.quota.openshift.io
imagestreams/layers 1
imagestreams.image.openshift.io/layers
builds/details 1
builds.build.openshift.io/details [

basic-user
<nhone>

Name:
Labels:

f]
I

I
f]

f]

(]
I

(

I

I
I

(]

f]

(
(

I

(]
I

(]
(]

[get list watch create delete
[get list watch create delete
[get list watch create
[get list watch create delete
[get list watch create delete
[get list watch update]
1 [get list watch update]
i [get list watch]

[get list watch]
[get list watch]

[ [get list watch]
1 [get list watch]
[get list watch]
1 [get list watch]
[get list watch]
1 [get list watch]

[get list watch]
[get list watch]
1 [get list watch]
[ [get list watch]
[get list watch]
1 [get list watch]
[get list watch]
1 [get list watch]
1 [get list watch]
[ [get list watch]
1 [get list watch]
1 [get list watch]
1 [get list watch]
1 [get list watch]
1 [get update get]
1 [get update get]
[update]
I [update]

Annotations: openshift.io/description: A user that can get basic information about projects.

rbac.authorization.kubernetes.io/autoupdate: true

PolicyRule:

Resources Non-Resource URLs Resource Names Verbs
selfsubjectrulesreviews 1 1 [create]
selfsubjectaccessreviews.authorization.k8s.io [ [create]
selfsubjectrulesreviews.authorization.openshift.io [] i [create]
clusterroles.rbac.authorization.k8s.io 1] 1 [get list watch]
clusterroles 1 [get list]
clusterroles.authorization.openshift.io 1 1 [get list]
storageclasses.storage.k8s.io 1 1 [get list]
users I [~] [get]
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users.user.openshift.io 1 [~ [get]

projects I ] [list watch]

projects.project.openshift.io 1 1] [list watch]

projectrequests [ 1 [list]

projectrequests.project.openshift.io I 1] [list]
Name: cluster-admin

Labels: kubernetes.io/bootstrapping=rbac-defaults
Annotations: rbac.authorization.kubernetes.io/autoupdate: true
PolicyRule:

Resources Non-Resource URLs Resource Names Verbs

= (] (']
['] I [']

2. BEOO—ILIINA Y RENA——BLPTIV—T%RT. VS5RA9—0O—IL/N( YV
TAVIDREDEY NERRFTBICIK. ULTFEETLET,

I $ oc describe clusterrolebinding.rbac

aspalt
Name: alertmanager-main
Labels: <none>
Annotations: <none>
Role:

Kind: ClusterRole
Name: alertmanager-main
Subjects:
Kind Name Namespace

ServiceAccount alertmanager-main openshift-monitoring

Name: basic-users

Labels: <none>

Annotations: rbac.authorization.kubernetes.io/autoupdate: true
Role:

Kind: ClusterRole

Name: basic-user

Subjects:

Kind Name Namespace

Group system:authenticated

Name: cloud-credential-operator-rolebinding
Labels: <none>

Annotations: <none>

Role:

Kind: ClusterRole
Name: cloud-credential-operator-role
Subjects:
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Kind Name Namespace

ServiceAccount default openshift-cloud-credential-operator

Name: cluster-admin

Labels: kubernetes.io/bootstrapping=rbac-defaults
Annotations: rbac.authorization.kubernetes.io/autoupdate: true
Role:

Kind: ClusterRole

Name: cluster-admin

Subjects:

Kind Name Namespace

Group system:masters

Name: cluster-admins

Labels: <none>

Annotations: rbac.authorization.kubernetes.io/autoupdate: true
Role:

Kind: ClusterRole

Name: cluster-admin

Subjects:

Kind Name Namespace
Group system:cluster-admins

User system:admin

Name: cluster-api-manager-rolebinding
Labels: <none>

Annotations: <none>

Role:

Kind: ClusterRole

Name: cluster-api-manager-role
Subjects:

Kind Name Namespace

ServiceAccount default openshift-machine-api

N25. O—A)LDO—ILINL VT4 Y TDRR
ocCLI Cocdescribe Y RAMHELT, O—AHNO—ILBLUONA VT4V TAERRTEZET,

(1} =355
e ocCLIANMYRAKM—ILINTWS,
o O—ANA—LELIUCNAUYTAVITERTTEN—IvaveRBLET,
o S RHY—BIRT/INA Y RI N cluster-admin DF 7 AL bDI S RY—O— )L EFD

A—H— (I, O—HLA—ILELUONNA VT AV ITDRREED, IRTDYY—ATD
TARTCDFPHIavVEEFTTEET,
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o O—AIIICNRA Y REINFadminDT 74 MDY SR —O—IILEaFEO>1—H—IF. %
oO7avzy bhoO—ILEBLUNS VY Ta Vv IERRL, BETEET,

L BEOZOV Y MOKZREOO—IVIINA Y REhAEA—H—BLVPTIN—T%2RT., O—5
LOO—IINA VT4V TDREDEY NERRTBICIF,. UTFEERITLET,

I $ oc describe rolebinding.rbac

2. lo7avz s boO—Ala—IbN\A VT4 VT ERRTBICIEK,. -n 755507 RICE

mLEy,

I $ oc describe rolebinding.rbac -n joe-project

H oAl
Name: admin
Labels: <none>
Annotations: <none>
Role:

Kind: ClusterRole

Name: admin

Subjects:

Kind Name Namespace

User kube:admin

Name: system:deployers
Labels: <none>
Annotations: openshift.io/description:
Allows deploymentconfigs in this namespace to rollout pods in
this namespace. It is auto-managed by a controller; remove
subjects to disa...
Role:
Kind: ClusterRole
Name: system:deployer
Subjects:
Kind Name  Namespace

ServiceAccount deployer joe-project

Name: system:image-builders
Labels: <none>
Annotations: openshift.io/description:
Allows builds in this namespace to push images to this
namespace. It is auto-managed by a controller; remove subjects
to disable.
Role:
Kind: ClusterRole
Name: system:image-builder
Subjects:
Kind Name Namespace
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ServiceAccount builder joe-project

Name: system:image-pullers
Labels: <none>
Annotations: openshift.io/description:
Allows all pods in this namespace to pull images from this
namespace. It is auto-managed by a controller; remove subjects
to disable.
Role:
Kind: ClusterRole
Name: system:image-puller
Subjects:
Kind Name Namespace

Group system:serviceaccounts:joe-project

N.2.6. 0—)LD1—HF—~DEN

ocadmBEE CLIAZFALTA—IBLIUONSI VT4 Vv ITAEBTEZET,

A=) E1—HY—FL@ETIN—TITNA Y KT ZH, BMTE&IlLY, ZOO-LILL>TRESX
N7V EZADZEDI—HF—FEITIV—FIFE5INET, ocadmpolicy Iv > R&ERAL T,
A—ILDA—H—=BLVPTIN—TADEM., FLIFI—HF—BLCTIL—TDO5DHBR%EITI T ENT

TET,

FIAILMNDYISRAY—O—ILDITRTAR, 7OV NROO—AILI—HF—FETIL—TI2/ 4
v

FTEZET,

FIR

L O—laEEgEE7oyzy b1 —H—IBMLET,

I $ oc adm policy add-role-to-user <role> <user> -n <project>

ez, WTFEEIFTLTadmin O—J)L% joe 7OV 7 hD alice 21—H—IEBINT

ED

I $ oc adm policy add-role-to-user admin alice -n joe
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7
Frld, LFOYAML Z @A LCA—H—ICO—J/LZEMTEEXT,

apiVersion: rbac.authorization.k8s.io/v1
kind: RoleBinding
metadata:
name: admin-0
namespace: joe
roleRef:
apiGroup: rbac.authorization.k8s.io
kind: ClusterRole
name: admin
subjects:
- apiGroup: rbac.authorization.k8s.io
kind: User
name: alice

2. HATA—ANA—UNRA VT4 v T BB L. BIMORBT=HRELIT.
I $ oc describe rolebinding.rbac -n <project>

fcEzIE joe 7OV hOO—ANO—ILNA VT4 VT HERRT BICIE. ULTFEETL
9,

I $ oc describe rolebinding.rbac -n joe

H oAl
Name: admin
Labels: <none>
Annotations: <none>
Role:

Kind: ClusterRole

Name: admin

Subjects:

Kind Name Namespace

User kube:admin

Name: admin-0
Labels: <none>
Annotations: <none>
Role:

Kind: ClusterRole
Name: admin

Subjects:

Kind Name Namespace
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Labels: <none>
Annotations: openshift.io/description:
Allows deploymentconfigs in this namespace to rollout pods in
this namespace. It is auto-managed by a controller; remove
subjects to disa...
Role:
Kind: ClusterRole
Name: system:deployer
Subjects:
Kind Name  Namespace

ServiceAccount deployer joe

Name: system:image-builders
Labels: <none>
Annotations: openshift.io/description:
Allows builds in this namespace to push images to this
namespace. It is auto-managed by a controller; remove subjects
to disable.
Role:
Kind: ClusterRole
Name: system:image-builder
Subjects:
Kind Name Namespace

ServiceAccount builder joe

Name: system:image-pullers
Labels: <none>
Annotations: openshift.io/description:
Allows all pods in this namespace to pull images from this
namespace. It is auto-managed by a controller; remove subjects
to disable.
Role:
Kind: ClusterRole
Name: system:image-puller
Subjects:
Kind Name Namespace

Group system:serviceaccounts:joe

Q alice . —*'—#' admins RoleBinding |Z8MX L TWE T,

N.2.7. 0—A)LO0—)LDIERK
ovzy bhoo—AlO—ILEFERL. ThEaE1I—HF—ICN/A VY RTEET,

FIE
L 7avzy ho0—AlO—ILEERT ZICIE. LTFOaATY REERTFTLET,

I $ oc create role <name> --verb=<verb> --resource=<resource> -n <project>
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IOARY RTUTZH/ELE Y,

e <name>: O—A/)LDO—ILEZTY,

e <verb>: O—JVICEAYT2FHADIVYXPYDY A MTY,
e <resource> O—J)LAERAINZ Y)Y —ZXTY,

® <project>(7O0Y TV bf)

TcEZIE, 22— —N'blue 7OV TV N TPod 2BETEX3LDICTd0—AHO—ILAE

B9 ZICik. WFoavY RERITLET,
I $ oc create role podview --verb=get --resource=pod -n blue
2. FRO—IN 1 —F—IINA 2V RTBZICEF, UTFOAT Y FZERTLEY,

I $ oc adm policy add-role-to-user podview user2 --role-namespace=blue -n blue

1.2.8. 754 —0O—JLDYERK
552 —O—ILEERTEET,

Fia
L. 959 —O0—I)LAEEKRTDICIE. UTOaYY REETLET,

I $ oc create clusterrole <name> --verb=<verb> --resource=<resource>
IDARY RTUTZH/ELE Y,

® <name>: O—A)IDO—ILETT,

e <verb>: O—JVICEAYT2FHADIVYXRPYDY A MTY,

e <resource> A— /LA EREAINBYY—XTY,

ez, 1——DPod ZFETESLDICTZIFR9—O—ILEEKRT BICIE. LT

AV RZERITLET,

I $ oc create clusterrole podviewonly --verb=get --resource=pod

n29.O0—ANAO—=INRA VT4 7DATVR

LToO#REAFERL, O—AHILOoO—IN\A VT4 VI TOI——FFTIV—TOEERITONE

O—J)LEEETBEIC, 7OV MI-NnT7STTIEETEEYT, TANEEINTLARWEEIC
X, WEO7OS ) MFEAINET,

O—AJL RBAC BIEICUUTOIOYY RAEFHTEZEY,

XKM1O—ANOO—=INL VT4 T8E
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avwv ek Eli|

$ oc adm policy who-can <verb> <resource> DY =R/ LTT7I>avaEEFTTERZ1—H—
ERLFT,

$ oc adm policy add-role-to-user <role> EEINAO—ILEZREDCTOY Y NDIEEL—

<username> P—IIN1 Y RLET,

$ oc adm policy remove-role-from-user REOCTOYV 7 NOBELI—Y—DLIEEINE

<role> <username> O—ILZHIBRL £7,

$ oc adm policy remove-user <username> REOCTOY ) hOEEELI—Y—EZThoDO—
IWDFTRTEHIRLFT,

$ oc adm policy add-role-to-group <role> EEINAO—LEREDIO Y NDIEEY

<groupname> W—FITNRA Y RLET,

$ oc adm policy remove-role-from-group REDCTOYV I NOIBEITIV—THLIEBEI N

<role> <groupname> O—ILZHIBRL £7,

$ oc adm policy remove-group <groupname> REOC OV Y MOEE/IL—TE&EThbsoO—
IWDITRTEHIRLET,

N.210. 7SR —0O—IbN\A VT4 ATV R
LTO#REAFERLT, 75RA9—00—INNA VT4V ITEHEEEBTEZET, 75R9—0O—IL/NA

VT4 v JlE namespace ZFEALTWAWY Y =25 FHT 270, -n 737 5DREICER
IhFtA.

KN2I7SA9—0O—IINA VT4 VT8

avwvk stel

$ oc adm policy add-cluster-role-to-user EEINAO—ILEISRY—DITRTOTOD T
<role> <username> I hNOEBEI—HY—IINI VY RLET,

$ oc adm policy remove-cluster-role-from- BEINAO—IEISRI—DITRTOTOD T
user <role> <username> I NDEBELI—YF—DSHIRLFT,

$ oc adm policy add-cluster-role-to-group BEINAO—ILEISRI—DITRTOTOD T
<role> <groupname> I NDEBEIIV—=TITNA Y RLET,

$ oc adm policy remove-cluster-role-from- EEINAO—INEISRY—DITRTOTOD T
group <role> <groupname> I MNDIEETIV—THSHIRLET,

N2N. 7SR5 —EBEDIERK

cluster-admin B—JLid, 7545 —1 YV —RADEEME, OpenShift Container Platform 7 5 X% —
TOEBELANIVDY R ZRTITBLODICHETT,
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AR
o JSRH—EEBEL LTEETDII—HF—%FERLTWVWSEI &,

FIR
e 1—H—%JSRHY—EBEELLTERELIT,

I $ oc adm policy add-cluster-role-to-user cluster-admin <user>

1.3. KUBEADMIN 21— —

OpenShift Container Platform (&, 41 Y X b—IL 7O ADRET%IZY 5 X9 —EE#E kubeadmin %
ERLEY,

ZDa—H—(Ti, cluster-admin O—J)LABFMICER I, COI—HF—IEI9 549 —D root 1—
P& LTHEINET, NRAT— RIEEIICER I N, OpenShift Container Platform IRIEICX L T
—BTT, I VAR=ILDETHIZ, RAT—=RIEFA VAN =LTO7SLOHENTRBEINET, UL
TICHERLET,

INFO Install complete!

INFO Run 'export KUBECONFIG=<your working directory>/auth/kubeconfig' to manage the cluster
with 'oc’, the OpenShift CLI.

INFO The cluster is ready when 'oc login -u kubeadmin -p <provided>' succeeds (wait a few minutes).
INFO Access the OpenShift web-console here: https://console-openshift-
console.apps.demoi.openshift4-beta-abcorp.com

INFO Login to the console with user: kubeadmin, password: <provided>

11.3.1. kubeadmin 1 —H— D HI&

TATFYTAT4—7ANA Y —%EFEHL. FiE cluster-admin T —H— &R L-BIC, V5 RY—
DEF1) T4 —%81ET 34D kubeadmin ZHIIRTE E T,

Digk

==
[=]

D1 —H—7 cluster-admin IC72 2 RIICC DFNEZEITT 235G, OpenShift

Container Platform IZBA4 YA =)L I NDZRELIHY FT, DAV RKREPY
BETZEIIETEEHEA,

AIRE 4
o 1DLULEDTATUTFAT4—TANAY—A2BELTHELDELKHYFT,
e cluster-admin O— /LA 1 —H%—|IBIMLTH LK BELIHY F T,

e EEEZELLTOJAVLTWVWEBHMENHYZXT,

FIR
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e kubeadmin >—72 L v FEHIBRLZET,

I $ oc delete secrets kubeadmin -n kube-system

N4 1 X—VHBE

AA—=JLYZAMNY —DEBREICOWTERL, ChaBELET,

N41L A A=A PA—F—RE/NTA—4H —

image.config.openshift.io/cluster resource l&, 1 X —Y DB FEICDWVWTD Y T R Y —2EDIER
HRFLET, EREBLIVCH—DBWRBRIE RSB DI cluster TT, spec [FLLTFDEEE/ NS X —

Y —RBELET,

pa )

DisableScheduledimport. MaximagesBulkimportedPerRepository. MaxScheduledl
mportsPerMinute. ScheduledimagelmportMinimumintervalSeconds. InternalRegis

-

NS A—H—

tryHostname 72 ED/NT X —4 —(FRETETEH A,

B4

allowedRegistriesForl
mport

additionalTrustedCA
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BEI—HF-DPAA—IDAVR—MIFEATEZAVTF—AX=IL IR
M)—%&IBRLET, COVRME, BRI XA—YE2ELEDELTa—

HP—DEBL. 7TV =23 VDA VER—bTERDBLIRAMNY —ITEREL
¥9., 14 *X—Y 7k ImageStreamMappings % AP X CIER T % /83—
TyvavEREODI—Y—IE ZORVI—ILLZFELEZITEEA, BE.

INLEDN—I v aVvaEF>TWEDIEISRYI—EEBEDHTT,

CDYRARDIRTDERIC, LYZAN)—DRAAVETEEINBL IR
N)—DBmIEENET,

domainName: L A N —DRXA VEEI/ELEF T, LIYRKMN) -2
LIAD (80 %713 443) K— M AERAT 2B, K— MNEIRX S VRICEEE
NaZBELRHY ET,

insecure: insecure (LY AN =X T7h, X2 T7THBEHIETRL
F9, BEN AWBAICE., TIAIMTLIYZAN)—FEXF2T7THBIE
MPEEINET,

image stream import. pod image pull. openshift-image-registry
pullthrough. 8&UEIL REFICERINZIBEDHZEMD CADEEND
configmap SR TY,

Z @ config map @ namespace |3 openshift-config T3, configmap O
TiE, EHETZIEMOLYRAN)—CAIKDVWTLYRMN)—DEFERMNEE
F—&LTHEAL. PEMIYO— NiEBAEZEE LTHERAL X T,
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NRNIAX—5— B

externalRegistryHostn 774 )L hOHAELA X —IL IR M) —DHRAMEZERBELE T, HEHER b
ames BlE AX=TLIRAN)—DARICARINZBEICOAREINDILED
HYFET, RUDEIE, 1 A=Y ZAMN)—LD
publicDockerlmageRepository 7 + —J)L RCERAINE T, EIF
hosthame[:port] X DETH 2 ELHY £,

registrySources AVFF—S VA LHIBEI RELV Pod DA XA —=IADT V2 RABFIT@E 4 D
LYRNY—%UIBTEHEEZRET ZHRENEFNET, L&A ¥t
XATRTIVEREZHFATEINEDIDZHRELET, AEBIFRAI—L IR b
)—DEREREENEEA,

insecureRegistries: BX7: TLS SERAZ 2 F/= WD HTTP EimD A %
R=KTBLIRN) =TT, IRTOYTRAMVEBET ZICIE. KA
VEICEBHELTTRYVRI M) 74V RA—RKXFEEML T, B
*.example.comlL Y2 M) —RATERD )RS M) —ZEETETET, Hi:
regl.io/myrepo/myapp:latest

blockedRegistries: 1 X—Y DTN ELP Ty a7 o> avhEEIND
LYZARN)—=TY, §RTDYTRAAVERET HICI1E. KA VRAICHEE
BELTT7RIVRI P74V RA—RRXFEEMLET, fFi:
*.example.comlL Y2 M) —RATERD )RS M) —ZEETETET, Hi:
regl.io/myrepo/myapp:latesttt O X TOL IR MY —IFFFAIINE T,

allowedRegistries: 1 A =YD TNELVTy a7 o avHFAIN B
LYZKM)—=TY, §RTOYT KX VEIBET DICIE. KAV RAICHEE
BELTT7RIVRI )74V RA—RXFEEMLET, fFi:
*.example.comL Y2 b ) —ATEBD)RI M) —ZHBETETEY, B
regl.io/myrepo/myapp:latesttt O ¥ XTOL YR M) —F 7Oy VI hF
ED

containerRuntimeSearchRegistries: 1 X —Y DEREEFERA LA X —
JOTNBELV Ty a7 ooavhFAINELI AN =TT, tRDF~
TOLYZAMN) =70y o3NET,

bIockedReglstrles Z 7= 13 allowedRegistries DWITNAOEZRETIFET
HEAERETDHIEWETEEEA.

Digk

H
[=]

allowedRegistries /X5 X —4 —AE&HEIND &, BARMIC—ERRINQWVER

Y. registry.redhatio L Y X h!)—¢& quaydo LR KNY— BLUTT7#IL b
@ OpenShift f X =Y LY X b ') —ESUIRTOLIYAN)—=ATOvIINZFE
T, NTA—Y—%FRHT 2HEIE. Pod DK% CHIT. registry.redhat.io
LY R K —¢& quay.io LY R I\ 1) —. & & internalRegistryHostname = 2 ¢
TRTDL IR KM —% allowedRegistries —EIEBML T, chbid, BFEW
DIRBEADRAO—RA AV THEEINET, FEHRIZRAI—DHFE. X
S—LIYRAN)—ELEMT 2RELHY XY,
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image.config.openshift.io/cluster ') ¥V — 2 D status 7 1 —JL K&, 75 X9 —HDLEBBINDESE
HFELET,

NRNIA—5— B

internalRegistryHostna internalRegistryHostname % {9 % Image Registry Operator IZ & > T

me HREINET, TNIET 74 D OpenShift {1 A=Y LY ZARY—DKRR b
ZHEBRELZ T, &L hostname[:port] ERDETHZLELHY FF, %
FE#BEEBRYT 27201, OPENSHIFT_DEFAULT_REGISTRY RIEZE
HEeERAE L THERATEITN, COREICEI>TIDRREEHELEEETTN
=

externalRegistryHostn Image Registry Operator IC& D TEREI N, 41 X =YL IR MY —DHAEBICA

ames AINZEZIC, AX—YLIYZRMN)—DHARRINEERBELET, RO
fElE. 4 Xx—Y 2 b —2L0 publicDockerlmageRepository 7 1+ —JL KT
FRINZT., EiZ hostname[:port] ERDETHZHELAHY £J,

NA2. A A= LVRANY—DHETE

image.config.openshift.io/cluster 1 24 L)YV —Z (CR) ZiREL TA A=Y LY AN —DEE%E
THITENTEZET, LIYRKMY—ADZEED image.config.openshift.io/cluster CR IEHA I N 5
& . Machine Config Operator (MCO) IZATFD—&ED 7 V> 3 v &2RTLE T,

. /J—R&EHELET
2. CRFO#BEfs L (ZE#BEALEY
3. /J—REBHRLET

' P2
MCO (&, EREZRHELTE/ —F2BEIBLE A,
FIE

1. image.config.openshift.io/cluster 71 2% LYY —RE=RELE T,
I $ oc edit image.config.openshift.io/cluster

LUFIE. image.config.openshift.io/cluster CR OfIC7RY F 9,

apiVersion: config.openshift.io/v1
kind: Image
metadata:
annotations:
release.openshift.io/create-only: "true"
creationTimestamp: "2019-05-17T13:44:26Z2"
generation: 1
name: cluster
resourceVersion: "8302"
selfLink: /apis/config.openshift.io/v1/images/cluster
uid: e34555da-78a9-11e9-b92b-06d6¢c7da38dc
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2]

©

o
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spec:
allowedRegistriesForIimport: 9
- domainName: quay.io
insecure: false
additionalTrustedCA: €)
name: myconfigmap
registrySources:
allowedRegistries:
- example.com
- quay.io
- registry.redhat.io
- image-registry.openshift-image-registry.svc:5000
- reg1.io/myrepo/myapp:latest
insecureRegistries:
- insecure.com
status:
internalRegistryHostname: image-registry.openshift-image-registry.svc:5000

Image: 1 X —Y DMEBHEIIDOVWTDI S RAY—2EDBERE=RFLET., EREB LV
M—DBMRELR & 25 DI cluster T,

allowedRegistriesForimport 21 —H#' =1 X =2 DA Y R—MNIFERAT2IV T
FT—AAXA=ILIPAN)—ZFRLET, CDVRAMNE, BWRAA—2Z80HDEL
Ta—H—pEFEL. 7FVI5—2a3 VDA VR— b TERDBLIZAMN)—IRELE
T, 1 *—Y 71 ImageStreamMappings %* API BB CERT 2/ —I v a3 v aH
D2aA—HY—lF ZORIVY—ICLDHEBEZITIEA. BE. IhbHDNR—Ivavzi
FoTW3sDRISRY—EBEEEDHTY,

additionalTrustedCA: 1 X—Y 2 M) —LDA VR— b, Pod DA XA =2

JU. openshift-image-registry 7L 2)L—, BLUVEI REFICEFRAINZBINORIR
(CA) & E N3 configmap DB TY ., I D configmap M namespace (& openshift-
config T3, configmap XTI, BT HEMDLIAMY—CAICDWVWTL IR
N)—DHRZANGEF—ELTHERAL, PEMAIRAEZEE LTHEALE Y,

registrySources: EJL KRB LUV Pod DA XA —=VIZT7 VRS BRI, AvTF—5V%
ALPMELZDLI AN —%HFATEHNTOVITINERET DHRENEENE

¢, allowedRegistries /3> X —#% — X /=13 blockedRegistries /X5 X —4% —DO W\ 3§ nH
HERETEFEITHN, MAZBRETDIEIETEFEFEA, RETRHRVWL YR M) —FidA
A=V DRVERIEFERTSLYAN)—%2FATHLIAMN) =ADT7 IR %A S
IHOEIDEERTDHIEETEEYT, ZOFITIE. FAIFIINZLIRAN)—%FE
%9 % allowedRegistries '\ X —4 —%ZFHALET, TETHRVWL IR M) —
insecure.com LRI XN E §, registrySources /X5 X —4 —I|lIE, RIS XY —L
VZAN)—DRERFEFNIEA,
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R

allowedRegistries /X7 X —4 —MNEFEIN 2 &, ATRMIC—BERRIINGVER
Y. registryredhatio LY XA M) —& quayio LY R KN —, LT 7 1)L K
D OpenShift f A=Y LY RN —ZEUIRTOLYZAN)=ATOY VX
nEd, NSA—F—%FHT 25EE. Pod DRMER 728

IC. registry.redhatio L2 ) —& quay.io LY A K — LT
internalRegistryHostname % allowedRegistries —E(EBMT 2 HEHNH Y F
T, IS, BHEVOREBERORMO—RA A=Y TREEINFE

9, registry.redhat.io & & U quay.io L ¥ X k1) —% blockedRegistries —&
IBMLARVWTLEIWN,

allowedRegistries. blockedRegistries. # 7z(3 insecureRegistries /X5 X —
Y—%FERATZHEE. LYZAMN)—RIZERND) R N —%2BETEET,
f5l: reg1.io/myrepo/myapp:latest

X1V TA—LDIVRVZERT 27D, FEF2TRABLIAN) —F
EhEY ZHELHY T,

2. EENERINAEEERTBICE. /—RE=—E8BRRLET,

I $ oc get nodes

Hh
NAME STATUS ROLES AGE VERSION
ip-10-0-137-182.us-east-2.compute.internal Ready,SchedulingDisabled worker
65m v1.26.0
ip-10-0-139-120.us-east-2.compute.internal Ready,SchedulingDisabled control-plane
74m v1.26.0
ip-10-0-176-102.us-east-2.compute.internal Ready control-plane
v1.26.0
ip-10-0-188-96.us-east-2.compute.internal Ready worker
v1.26.0
ip-10-0-200-59.us-east-2.compute.internal Ready worker
v1.26.0
ip-10-0-223-123.us-east-2.compute.internal Ready control-plane
v1.26.0

HE. 7AvY. BIURETRWL IR N =NRSX =5 —DFMIF, 1 XA—ILIZK)—D

EHRLTCESIL,

NA3. A A—JLYANY)—T O EZBEOEBIMDORNSANANT7DERE

image.config.openshift.io/cluster H1 X% L)YV —RICIE, 1 A=Y LTV RANY)—DT7 V2 ABFICEFHE

INZEMOBEERIEENS configmap NDEBREEDHDZIENTEET,

=S5

o B (CA) EPEM TIYI—RIATWD,

FI7
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openshift-config namespace T config map Z4Fm% L. image.config.openshift.io 7 A Y L)V —X
® AdditionalTrustedCA TEDEFIZFEAL T, AWML YA M) =77 R T2 L EICEET 20
ENHBZENMD CAZRKETEET,

configmap DF¥—Id, CDCA%EFETEIR—MHZLIAN)—DHRARNEZTHY, EBIEZEML
JZAM)— CADMERRT BEBAZEDI VT VY TY,

AAXA=I LT RA MY — CAD configmap DHI

apiVersion: v1i
kind: ConfigMap
metadata:
name: my-registry-ca
data:
registry.example.com: |

----- END CERTIFICATE-----
registry-with-port.example.com..5000: | 0

Q LY Z MY —IZR— KB 33546 (fl: registry-with-port.example.com:5000). : (& .. ICE I X
ZRERHYFT,
UTFOFIETEMD CAEZBRETEET,
D CAZRZRET ZICIE. UTFEERITLET,

$ oc create configmap registry-config --from-file=<external_registry _address>=ca.crt -n
openshift-config

spec:
additionalTrustedCA:

B
I $ oc edit image.config.openshift.io cluster
| name: registry-config

NS.AX=YLPARN)=YRIN)—DISZ—) 2 TIZDOWT
AVFF—LIPAN)—)RIMN)—DIZ—)VITEEBESTDE. ROYRIEERITTEET,
¢ Y—ZRAA=IDLYRAMN)—DYRIN)=DEA A= HTINTEEREVSTALI NG
% & D IC OpenShift Container Platform ¥ 2 24 —%&{EL. IhEIZ—) v I7InkA
A=V LIVZARNY—DYVRY M) —THRATEZLIICLET,

o BRY—Fy NYRIKMN)—IIRHLTHERDIZ—Y 2V IINLYRIMN)—ZHEL, 1203
SOV LEGRICHDIS—%2FATESLDICLET,

OpenShift Container Platform @) AR MY —X 5 =Y U JIZiE, LTOBMEAEFNE T,

o A A=ITIIIF. LYZAN)—DIIUEALIIHT ZOEELHY £T,
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PRI NCBRIBED Y 529 —Id. quayio MEDEBRIGIMNSLAX—IETI L, KHDT 7
1704 —IVDERICHDBLIAM) —ICERINIA XV ZRHBETEIENTEET,

AA=YDTNERBFICLYZA N —~DEGIMFEDIEF THITIN, BEIEKKL IR+
) —HRBICEITINE T,

AB L7 IS5 —1E#RIE. OpenShift Container Platform 7 5 249 —D£ ./ — KD
/etc/containers/registries.conf 7 7 1 JLIZEBIMINF T,

J—=RDBYV—=RYVRI M) =DM A=Y DEKRZITIE, BERINAOAVFTUYZRDITS
FT, IV VITINER)RI M) —ICHT 2ERMZIREFICETLES, INTDIF—
TEENRELLBE. VIR —RBY—RYRIMN)—IIRHLTHITLES. BT B &,
AAX=DF /) —RIZTLEINFT,

VRSN —=3X5—=) 2 JDty b7y TIEROAETERITTEET,

OpenShift Container Platform @4 > 2 b —)UB:

OpenShift Container Platform ICIHR BRIV T FHF—A X =V % TIL L, TAEDA A=V %S
HOT 74T 04— ILDERICEBET S LT, UMIhABREILHEZT—Y VI —IC
OpenShift Container Platform &4 Y A h—JILTE XY,

OpenShift Container Platform DA ~ X ~k—JL1%:

OpenShift Container Platform @4 Y XA h—JLARICI =) Y J&FBREL AN > HBEIE.
TOARIL)Y—R(CRY ATV POWTIDIEFALT, 1 VAM—JLRICERETEZE
ER

o ImageDigestMirrorSet (IDMS), CDFA 7V M FRETR &, Y1V T R MK AEFER
LT, S5V IEINELIARNY =DM X—VERGETELT, IDMSCREZERTY
28 AX=VDTIHBKRBLEBEI. V=ALIYZA KN —=D50 T ILO#GEHART
HFAELBEIET S 74—y IRV —ABRETETET,

o ImageTagMirrorSet (ITMS), CDA TV I MaFRT R &, 1 X—IU9 T %FERAL T,
ST-YVITINELI AN =S X=UETITEET, ITMSCR 2FAT 5 &,
ARA=VDTIDEBRLIZIZGEIL. V—RALI AN =507 )L O A 1T % 5 e
FIMELET BTNy IR) S —BBRETEET,

o ImageContentSourcePolicy (ICSP), CDFA 7V xV M FRATE &, ¥4V TR Mk
EFEALT, IS5V IINELIRAN)—DOA AV ERMRPTEET, I 71
BELARWIBS. ICSPCRIEMTY —RALIYARNY—IZT7 =Ny I LET,

BF

ImageContentSourcePolicy (ICSP) # 7Yz 7 h&aFHAL TV R MY —X
TV VU ERET DI &I, FEHREOHBET T, FHEDOHEEIZKAE LT
OpenShift Container Platform ICEENTH Y, BIEHMEI Y R— I F T H.
FHUGOSHED) ) —RATHRINZ /2D, FHRT IO XY M TOFRIGHELSE
InFt A, ImageContentSourcePolicy = 7> =7 M DIERIC(ER L 72BE=E
D YAML 7 7 1 LB 35514, oc adm migrateicsp A~ > K&@FEHL T,
TN 5D 7 71 )L % ImageDigestMirrorSet YAML 7 7 1 JLICEBTE XY, &%
HICDOWTI, ROEISY I VDA A=V LIRARNY=)RIMN)=Z5—1Y Y
' ® ImageContentSourcePolicy (ICSP) 7 7 1 L DE#AESIB L T 23,

INLDARI L)Y —=RFTITI MEENRTH, ROBHREHFILEXT,
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ENE 21—V —MmiF DHEfE

o Y—RNRIN)—DPLBRINALAVFTFVUVERHETZEIZI—)RIN)—DERNDI Y
M) —,

HLWISRY—DBEIF. BREICIELUTIDMS, ITMS, 8L UWICSPCRA TV Y haFAHTE
¥, 7=72L. IDMS & ITMS DFEREHELE T,

VSR —%TyvFIL—RKLEGE, BEDICSPA TV MNIREEMIFL, IDMSH TV ¥
NEICSPA TP/ NOBANYR—MNINBLIICRYET, ICSPA TPV NaFERTEZT—7
O—Rid, BISHmIMFEBYICHELE T, —AH. IDMSCRTEAINAZ T A =Ly VR o —
ZFIFAY 2355 1E. ocadm mergeicsp I7v Y R&2FAL T, BEDT7—IO0—REZIDMSF 7o
JMIBITTEET, ThIIDVWTIR BIED A A—JLIXAMN)—YRIMN)—IF—)VJTHD
ImageContentSourcePolicy (ICSP) 7 71 VDZE# /2 a v THEALTWEY, IDMSA TV )
MADBITIC, V3R —DOBEEIIVEHLY FHA,

R

9 5 A4 —T ImageDigestMirrorSet. ImageTagMirrorSet. 7z(Z
ImageContentSourcePolicy # 72 =/ &AL TR N —IF5—) VT %HRE
TBHA. IT—)VITINAELYRMN)—ICE IOV TIV =Ly NDH%EE
ATEEd, 7OV MITLY—ILy NEBIMT I EETEEEA,

NSELAX—=IJLIRAN)—=DYVRIN) =25V ITDEE

AVAN—IVEDIZF—BRENRILY Y —ZX(CR) 2 LT, V—RAX=IYLIRAMNY—=HDBZ
TNV ITINFAA—DLIRAN) —CAX=ITINEREYFTAL I NTEET,

AR

e cluster-admin A—J)LAEF DODI—H—E LTISRY—IITIVEATE S,

FIa
LISV ISnE)RI M) —ZRELITT, UTFOWTIAZRITLIET.

® Repository Mirroring in Red Hat Quay TEBAI N TWS L D IS, RedHat Quay T 5—1)
VIINE)RY N —%BRELET, RedHatQuay 2FHT 2 &, HBURI N =D
SRDYRIN)—ICAA=—TJ%ZIE—TE, ThHDYRI M) —%Z—FEHBKEYRL
BEMICAETE2IEETEET,

e skopeo BMEDY =) EFERALT, V—RAYRIMN)—DLIZ—YVITINEL)RI K
)—ICA A=Y %ZFETIAE-LET,
7= & ZIE. Red Hat Enterprise Linux (RHEL 7 £ 7=1& RHEL 8) ¥ X 7 A IZ skopeo RPM
Ny lr—=2% A VA M=) LT, UTORICTRT L DI skopeo A7v Y REFERAL X
ER

$ skopeo copy \
docker://registry.access.redhat.com/ubi9/ubi-minimal:latest@sha256:5¢f... \
docker://example.io/example/ubi-minimal

ZDBITIE, example.io WO ZRIDAVYTF—A A=Y LI X M) —& example &\
ZEIDA A=Y YRI M) —=DH Y., Z I registry.access.redhat.com ' 5 ubi9/ubi-
minimal 1 X —Y%3JE—LEd, I5—YVIIhAELYRAMN)—&ERLEE. V—
ZYRI MY —ICHTEZEREIS—YVIINEYRI NI TILIRNTEED
IC OpenShift Container Platform 7 S A9 — %% ETX £ 97,

341
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2. OpenShift Container Platform 7 2 24 —iCO714 >,
3. ROBIOWThOEFHALT, 1 VAP —ILEDIT—RECREERLET,

e WE|TG U T ImageDigestMirrorSet 7z |4 ImageTagMirrorSet CR #/Ef L. V—2R &
I5—EMBDOLYRN)—EVRI N —DRTEAA—VICEEHTAZET,

apiVersion: config.openshift.io/v1 ﬂ
kind: ImageDigestMirrorSet
metadata:
name: ubi9repo
spec:
imageDigestMirrors: e
- mirrors:
- example.io/example/ubi-minimal ﬂ
- example.com/example/ubi-minimal 9
source: registry.access.redhat.com/ubi9/ubi-minimal G
mirrorSourcePolicy: AllowContactingSource ﬂ
- mirrors:
- mirror.example.com/redhat
source: registry.redhat.io/openshift4 G
mirrorSourcePolicy: AllowContactingSource
- mirrors:
- mirror.example.com
source: registry.redhat.io Q
mirrorSourcePolicy: AllowContactingSource
- mirrors:
- mirror.example.net/image
source: registry.example.com/example/myimage @
mirrorSourcePolicy: AllowContactingSource
- mirrors:
- mirror.example.net
source: registry.example.com/example m
mirrorSourcePolicy: AllowContactingSource
- mirrors:
- mirror.example.net/registry-example-com
source: registry.example.com
mirrorSourcePolicy: AllowContactingSource

ZDCRTHERYTSAPIZRLEY, ZNid config.openshiftio/vl TH2ZUNEHNH
YEd,

TWEA IR LTAH TV bOEEEZRLET,

o

o ImageDigestMirrorSet: 1 YT X hSBA A —J % TILLET,
o ImageTagMirrorSet. ¥ V2B A X —J % FIL LT,

© ROVFTNHDAA—ITIAY Y ROYATERLET,
o imageDigestMirrors: ImageDigestMirrorSet CR ICEFA L £ 9,
o imageTagMirrors: ImageTagMirrorSet CR IC{EA L £ 9,

Q IS—YVUTINFEAA—VDLYZARNY—EYRI N —DEFIZERLET,
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FFoav: &=y MNIRIN)—DEAVYT)—IF—)RIYMN)—%RLEZE
T, 12DIF—MFV U LEGE =Ty MNIRIMN)—EBRIDIS—%FEHATE

®

AX=—ITIAKRTSRINDYRIMN)—TH2. LIRAN)=BLTYRY b
U_\/_Z%a__\bij—o

o

FToaviAA=—IDTIDEBLIEEBED T A —ILNy I R) O —%RLET,

o

o AllowContactingSource: V —X )R M) =M EDA X —2 D7) DGR 725
TEHFAILET, ChET 74 MIRYET,

o NeverContactSource: V—RA ) RI KN —=H5DA A =T DT I DRI ARRIT
EHEF T,

F7Fav: LIYRAMY)—ADnamespace R L ET, ZhiZLY., Z®D namaspace
THEBDAA—VEFRTEET, LYZARNY—RKAXAMVEY—RELTHERT 25
B, FTO I MILYANY =BT RTOYRY MY —ITEAINET,

AFoav:LYRAMN)—%RL, TOLIYZARNY —HOEEREDA X—Y%AFHATES
EIICLET, LYRAMN)—BZEETZE, V—ALIYRAMN)=HHIF—L IR
N)—FTOIRTDOYRI M) —IZA Tz MHABERAINIT,

4 X —< registry.example.com/example/myimage@sha256:... = X 5 —
mirror.example.net/image@sha256:.. "5 )L L £ 7,

O 9 o6 o

X 7 — mirror.example.net/image@sha256:... 5 Y — X L ¥ X k) — namespace
MDA *—< registry.example.com/example/image@sha256:... = )L L £ 7,

@ X 7— L Y R 1) — example.net/registry-example-com/myimage@sha256:... H 5
4 X —< registry.example.com/myimage@sha256 %= 7L L £ 7,

¢ ImageContentSourcePolicy h 2% L)Y — A %R L, V—REIZ—ZHMEDL TR
P)—E)RIN)—DRTEAA—JIBEEIH]ZET,

apiVersion: operator.openshift.io/vialphai
kind: ImageContentSourcePolicy
metadata:
name: mirror-ocp
spec:
repositoryDigestMirrors:
- mirrors:
- mirror.registry.com:443/ocp/release ﬂ
source: quay.io/openshift-release-dev/ocp-release 9
- mirrors:
- mirror.registry.com:443/ocp/release
source: quay.io/openshift-release-dev/ocp-v4.0-art-dev

‘) SS—AA—VLVRN)—BLIVOYRIS N —DLFIEIBELET,

@ 37 UVIINBAVFUIYNETNBFVIAVLIRMI—BLTYRY b
) —%IELET,

4. FMA T2 ML E T,
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I $ oc create -f registryrepomirror.yami
7YY bOYER%. Machine Config Operator (MCO) & ImageTagMirrorSet + 7> = &

FDAHD/—K%ERKLA4YLET, MCO IE. ImageDigestMirrorSet 7 7> 7 k &
ImageContentSourcePolicy # 727 hD/—R%&E KL AV LEHA,

5, IS5—Y VU IINERBENMNEAINTWEIEEHERTSICIE. /—ROWTFNHATUTEE

a. /_ I\“o)_%%%ﬁbij—o

I $ oc get node

H A B
NAME STATUS ROLES AGE VERSION
ip-10-0-137-44.ec2.internal  Ready worker 7m v1.28.5
ip-10-0-138-148.ec2.internal Ready master 11m v1.28.5
ip-10-0-139-122.ec2.internal Ready master 11m v1.28.5
ip-10-0-147-35.ec2.internal  Ready worker 7m v1.28.5
ip-10-0-153-12.ec2.internal Ready worker 7m v1.28.5
ip-10-0-154-10.ec2.internal Ready master 11m v1.28.5

b. TRy /7Ot %mMBEL. /— NIV EALFT,

I $ oc debug node/ip-10-0-147-35.ec2.internal

H A B

Starting pod/ip-10-0-147-35ec2internal-debug ...
To use host binaries, run “chroot /host

c. Wb—hTFaL I K)—% /hostICEELZET,

I sh-4.2# chroot /host

d. /etc/containers/registries.conf 7 7 1 L= F vV LT, BEMITON I L ZHRLE
ER

I sh-4.2# cat /etc/containers/registries.conf

ROHEAE, 41 VA M—=ILEDI 5 —RE CRABEA I N registries.conf 7 7 1 L &K
LTWET, D220V ) —I&, ThEh digest-only & & U tag-only &<v—7
INTWVWET,

H A B

unqualified-search-registries = ["registry.access.redhat.com”, "docker.io"]
short-name-mode ="

[[registry]]
prefix ="

location = "registry.access.redhat.com/ubi9/ubi-minimal” ﬂ
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[[reqistry.mirror]]
location = "example.io/example/ubi-minimal” g
pull-from-mirror = "digest-only"

[[registry.mirror]]
location = "example.com/example/ubi-minimal”
pull-from-mirror = "digest-only"

[[reqistry]]
prefix ="
location = "registry.example.com”

[[reqistry.mirror]]
location = "mirror.example.net/registry-example-com"
pull-from-mirror = "digest-only"

[[registry]]
prefix ="
location = "registry.example.com/example”

[[reqistry.mirror]]
location = "mirror.example.net”
pull-from-mirror = "digest-only"

[[reqistry]]
prefix ="
location = "registry.example.com/example/myimage"

[[reqistry.mirror]]
location = "mirror.example.net/image"
pull-from-mirror = "digest-only"

[[reqistry]]
prefix ="
location = "registry.redhat.io"

[[reqistry.mirror]]
location = "mirror.example.com”
pull-from-mirror = "digest-only"

[[registry]]
prefix ="
location = "registry.redhat.io/openshift4"

[[reqistry.mirror]]
location = "mirror.example.com/redhat"
pull-from-mirror = "digest-only"
[[registry]]
prefix ="
location = "registry.access.redhat.com/ubi9/ubi-minimal”
blocked = true ﬂ

[[reqistry.mirror]]
location = "example.io/example/ubi-minimal-tag"
pull-from-mirror = "tag-only"

BNE A —Y—mIT DO#E(E
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‘) TILARY 4 THERBINBZYRIN)—%2RLET,
Qg ZOYRIS N —DIS—HRLET,

© I DLETAINEAX—IBIA VTR IBRAA—ITHBBIEETLET,

Q Z M) RT M) —IZ NeverContactSource /X5 X —4H —HDBEINTWB I EATRL
9,
g; SS—DOTININEAA -SRI TBRBAA—VTHBIEERLET,

e. V=AML ) —RIZA A=V BT,
E

i

S—ICE o THRRINZDEDI N 2R L X

sh-4.2# podman pull --log-level=debug registry.access.redhat.com/ubi9/ubi-
minimal@sha256:5cf...

DIRSMN)—DIZF—YVVIDZ TN a—FTav T

DRI M) —DIZ—) U ITFIEHNGRBESYICKHELAWGEIE. VRIY N —I5—) v JTDEE
FEICDODWTOUTDEREFALT, BMEON S TIN2a—FT A VT 5ITHIENTEET,

o RAICHEETSEIT . TININBAA—VERETIEDICERINIT,

¢ XAVLIYZAKMY—K HDIZ—HDHEELTVWLRWGRICOAMEAINIT,

o YRFALAAVFTHFRANMILST, Insecure 757D 7 +—INNv 7 ELTHERAINET,
e /etc/containers/registries.conf 7 7 1 L DA P REEREINF Lz, WMEDNN—Yavid

N—232 27T, TOMLERTY,

NE52. A A=Y LIRAMN)=YRIN)—=X5—YVJHD
ImageContentSourcePolicy (ICSP) 7 7 1 JL DX

ImageContentSourcePolicy (ICSP) 7 72z NEFERALTYRI N —I 53—V T%AEETSE I
Sk, FEHBROMEETYT., ZDOHEEILE] XX OpenShift Container Platform ICEENTH Y. Bl X
EHR—PINEFT, L. COHBOFERDY) ) —IXTREIBRINZFETHY., FTLLWFTOA
XY MIFHEEINIEA,

ICSP ATy o ME, YRIN)—3XF5—1) VT %EET %7-0IC ImageDigestMirrorSet & & U
ImageTagMirrorSet # 7> = 7 MNCEZ#A 5N TWZ 9, ImageContentSourcePolicy = 7> = ¥
N DYERRICHER L7ZBEED YAML 7 7 1 LA % %35 & (&, oc adm migrate icsp A< > R&fAL T,
T 5D 7 71 )L % ImageDigestMirrorSet YAML 7 7 1 JLICEMTEET, 20TV RiE, APl &
WEDN— 3 VICEH L. kind {E% ImageDigestMirrorSet [ICZ &

L. spec.repositoryDigestMirrors % spec.imageDigestMirrors ICZEE L F9, 771 ILDFEY DEB
PIEBEINFHA,

%171l & > T registries.conf 7 7 1 LIIEBEINBWH, VTR —%2BEHTIHEREHY T
/‘JO

ImageDigestMirrorSet & 7 I& ImageTagMirrorSet + 7> = 7 M DFEMICOWTIE, FIOEI>a>vD
AX=ILIZRANY=YRIN)=IF—)VIDRELESRBLTILEI,

=S5
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e cluster-admin A—J)LEF DODI—H—E LTISARY—ILTIVEATE S,

e /2524 —IC ImageContentSourcePolicy 7 72 =V "D H B & =R LE T,

FIR

1L ROAT Y KRR LT, 1 2L LD ImageContentSourcePolicy YAML 7 7 1 )L %
ImageDigestMirrorSet YAML 7 7 1 JLICE# L ¥,

$ oc adm migrate icsp <file_name>.yaml <file_names>.yaml <file_name>.yaml --dest-dir
<path_to_the_directory>

2T, LTFD LD IChY £,

<file_name>

v — X ImageContentSourcePolicy YAML D &RIAEELF T, BRO 771 ILE%E Y R
hTEZET,

--dest-dir

Z4 7> a >: 71 ImageDigestMirrorSet YAML D7 1 L7 M) —%3BELE T, REIN
TWRWEE, 774IVEIREDT A LI M) —IZEZRAEFNET,

feEzIE, kDT Y Ridicsp.yaml & U icsp-2.yaml 7 7 1 JLEZEH L. L\ YAML
774)% idms-files 71 L7 M) —ICREFELE T,

I $ oc adm migrate icsp icsp.yaml icsp-2.yaml --dest-dir idms-files
6

wrote ImageDigestMirrorSet to idms-
files/imagedigestmirrorset_ubi8repo.5911620242173376087.yaml|
wrote ImageDigestMirrorSet to idms-
files/imagedigestmirrorset_ubi9repo.6456931852378115011.yaml

2. ROAX Y RERIFTLTCCRATV I bEERLET,
I $ oc create -f <path_to_the_directory>/<file-name>.yaml
ZITE UTFTOLSILRYET,

<path_to_the_directory>

—~dest-dir 75/ EFALLBEE. TALIMN)—~DNRREBELXT,
<file_name>

ImageDigestMirrorSet YAML D &RIAIEEL T,

3.IDMS A7V hAO—ILT I MINFE ICSPHF TP MEHIBRLET,

Nn6. 35— >IN/ OPERATOR #7407 H 5D OPERATORHUB D
A7

R SR —CHERATDELDIC Operator A AT %5 I 53— VT § 3i5EI& OperatorHub % X
S—=YvIENKLAHOYTD Operator THRETZXEY, I7—) I/ OANrSERINITZ
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7z A MEFEALT, BEX ImageContentSourcePolicy & & U CatalogSource + 7> = ¥ b &{ERK
TEEY,
1.6.1. AR &4

o JFEKYVSRY—THERY S Operator A% OV DIZ—) Y

11.6.2. ImageContentSourcePolicy 7 7 = 7 b DYERKR

Operator A% AV AVFT VUV EIS—LIYRARMN)—IZZI5—Y VT LRI, BDER
ImageContentSourcePolicy (ICSP) 7 72 =V N&{EB L& §, ICSP A T =¥ hid. Operator ¥
ZI7IARNBEUVIZN UV IINELYRAMN) —IREINEAA—VSRBREITERTSELDIC/ —
NERELFT,

FIg

o FEMIIRI—ADTIEADHZHEAMT, UUTFDIAT Y FERFTL T manifests 71 L
2 k1) —T imageContentSourcePolicy.yaml 7 7 1 JL%38%E L TICSP Z{Em& L £ 7

I $ oc create -f <path/to/manifests/dir>/imageContentSourcePolicy.yaml

Z T T. <path/to/manifests/dir> (. I 57—V J7I NIV T2 VIZDLWTD manifests
TA4LYIKMN)=~ADIRRXTY,

TSN VIINTEAVTYIRA A=V B LU Operator AV T VY BRI 5

CatalogSource Z/EfXCTE B LD ICRY £ L7,
N63. VSR —~DAHAOTY—ZDENM
A% 07 —R % OpenShift Container Platform 7 5 24 —ITBHIIY % &, 21— —D Operator DR
HELVPA VR M—IDTREICRYET, VSRI—BFEBEIE. 1 VTV IRA A=V %BRT S
CatalogSource = 72 =7 & {FRRTE £ 9, OperatorHub & h4 07V —R&=FRALTa—F—1
V=T IARERELFT,
(N
Froldk, Web AV VY —ILAEFERLTHYOTY —REEETE XY, Administration - Cluster
Settings — Configuration - OperatorHub R—< D5, Sources ¥ 7% 2 ) v/ LT, @DV —2R
Z{ERN. EET. HIPR. E(E. BWETEET,
([} =355

¢ AYUTYIRAA=IHEJRLTLYRARN)—=IZTyoa LTV,

e cluster-admin O—J/LEFDODI—H—E LTISARY—IITIVEATE S,

¥
L AYTY IR A= %SR9 % CatalogSource 7 72 =7 M &ERR L9, ocadm
catalog mirror A¥ Y RZEAHALTAHY OV 29— Y MUY AN —IZZ SV T T 315
A, manifests 74 L 7 M) —ICER I 1 catalogSource.yaml 7 7 1 )L %FtAm & L TZED
FEFEATEZIENTEET,

a. THFEUTOLIICEREL, Ih% catalogSource.yaml 7 7 1 L& LTHRELET,
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BNE A —Y—mIT DO#E(E

apiVersion: operators.coreos.com/vialphai
kind: CatalogSource
metadata:
name: my-operator-catalog 0
namespace: openshift-marketplace 9
spec:
sourceType: grpc
grpcPodConfig:
securityContextConfig: <security_mode> e
image: <registry>/<namespace>/redhat-operator-index:v4.13 ﬂ
displayName: My Operator Catalog
publisher: <publisher_name>
updateStrategy:
registryPoll:
interval: 30m

" LYZRMNY =7y F7O—REBRICO—HAL T 7AIVICAVTFUYEIS—Y VY
¢ 3% 451E. metadata.name 7 1 — /L KDLV VRS v o a () XFEHIRL, 7
7310 MOEKEFIC invalid resource name TS5 —%[LEEE L X9,

9 h4 07TV —R%%L namespace DA—HF—ATO—/NVICFIEATESELDICT 25
#ld. openshift-marketplace namespace A3 8E L 9, TNUNDFZEIE. TDH
& 07 DRID namespace =X R E L. Z®D namespace DAHDFIETE 5L D ICIEE
TEZEY,

9 legacy Z 7z 3 restricted DIEAZIEEL FT, 71 —IL RBREINTVWRWEE., T
7 # ) MElX legacy T9, 5% D OpenShift Container Platform ) 1) —X Tl&, T

7 # )L MED restricted I 2 FETT, restricted EETHAY AV AFRITTIAHN
BEIE. D714 —ILREFHTlegacy ICIRET DI EAHELET,

@O (VTVIRIA—VEBELET. A X—JEDRIY JEEELLIFE (v4.13
BE) H¥ATY—RPodE Always DA X =Y FIKR)o—AFRALET., Th
&, Pod NIV T HF—%5FBTREIICAA—VETINTEHIEAEBKRLE

9., @sha256:<id> B EDI A VT RAMNEBELLEBE, A X—YTILRY O—i&
IfNotPresent ICY 3, Thidk, 1 A—=IHW/—REILEFEBFEELAWVWGEICD
M PodBA A=V BHTINTBZEEEKRLET,
HYOTENRT LT LIEEBEEEELZ T,

ATV —RAFFRNA—Ya v OBEEEZBEINICTF v I L. BHOREZMEL
Y9,

b. ZTD7 74 I)L%{FEL T CatalogSource 7 7> =V M =/EHR L X T,
I $ oc apply -f catalogSource.yaml
2. LTFD) Y —ZADEBICERINTWS I ZHRLET,
a. Pod ZfEERL £ 9,

I $ oc get pods -n openshift-marketplace

H A B
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NAME READY STATUS RESTARTS AGE
my-operator-catalog-6njx6 1/1 Running 0 28s
marketplace-operator-d9f549946-96sgr 1/1  Running 0 26h

b. 98TV —R%=MHBLET,

I $ oc get catalogsource -n openshift-marketplace

6
NAME DISPLAY TYPE PUBLISHER AGE
my-operator-catalog My Operator Catalog grpc 5s

c. N\wh—IX=—JxANEHRLET,

I $ oc get packagemanifest -n openshift-marketplace

ol
NAME CATALOG AGE
jaeger-product My Operator Catalog 93s

OpenShift Container Platform Web 3> Y —JLC, OperatorHub R—< H 5 Operator =4 ~ X k—Jb
TESHLDICRY F LT

BEEEHR
o JSAR—=KNLIZKNY)—=H5ED Operator DA A—IADT VR
o WRALAOATY—ADAX—=V TV TL—b

o A A=IUTIRYD—

11.7. OPERATORHUB % {# A L 7= OPERATOR D1 ~ A h—JLIZCDWT

OperatorHub (& Operator &4 27O D1—HY—4 V5 —T (4 ATT, Nk Operator
Lifecycle Manager (OLM) &E¥# L., ¥ 5 X% —LT Operator 24 VA h—JL L, BELZ T,

95 249 —EEEIL, OpenShift Container Platform Web 3> Y —JLE /& IE CLI 2R L T
OperatorHub "5 Operator 4 Y A h—J)LTE X, Operator & 1 D X7 IEZEED namespace ICH
TR 547 L, Operator 57 529 — L CHREEBENFRATEELIHICTEET,

4 VA M—JUBFIZ, Operator DULTO#EAREZHIRT 2HENHY £,

A2VAM=ILE—FK
All namespaces on the cluster (default) %R L T Operator Z 3 X T®D namespace i1 Y X b —
W BH, (FIETEEASBE L) BERID namespace %3&IR L. IR X N7z namespace DI
Operator 24 YA M—=JLLZE T, ZDHITIE. Allnamespaces... #:EIR L. Operator 9 RTD
A—H¥—sL07OY Y NTHATMEICLET,

BHF I

Operator NEHDF + RV THEABERIGE. T TRAIVSM4TT2F v RIVARBIRTEEY, &
ZIE, (FIRTRERBEIC) stable F v XIS T 7O1 T 3II1E. InE)ZAMHSERLET,
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BNE A —Y—mIT DO#E(E

EKRBAMSZTI—
HE& (Automatic) 72 IEFE) (Manual) DWTNDODEHFEERL X,
4 VR M—=)LE Nz Operator ICDWTBEIE#H 42 FIRT 2355, Operator DFFR/N—2 3 U HNE
RINLF v+ RIVTHETEEICAR S &, Operator Lifecycle Manager (OLM) I ADN AR LT,
Operator DEITHDA Y RAY VA EBEMICT Yy 7L —RKRLET,

FHFEHFERIRT 2358, Operator DFIRN—V a VHAFBATREICKR D E. OLM EEHFEKRE/E
BLFET, 775 —EEEL Operator NFIRN—YaVICEFIND LD ICERERZFHT
RIDIBENIHYET,

1.71. Web 3V —I)L%{FMA L 7= OperatorHub 5D 41 Y 2 k—JL
OpenShift Container Platform Web 3>V —JL % {§ [ L T OperatorHub #* & Operator &4 >~ X b —JL
L. ShEaHYTRIS54TTEET,
AR
o cluster-admin ¥R =27 h ™V >~ k% {FEH L T OpenShift Container Platform 7 5 24 —IC
TIOEATES,
FIg

1. Web 3>V —JL T, Operators = OperatorHub R—J |[CEBEIL £ 7,

2. 27 0—)L¢%h,. ¥F¥—7— K% Filter by keyword /Ry 7 ZICASI L. ®HEZX Operator & &
DIFTFET, & AIE, jaeger E ASIL. Jaeger Operator ZFEL 9,
Flei AVIZAMNSVFv—BRETHTOaVvaTAINI—FTBIEETEET, LEX
i, FERRE(RY NT7—O0DFIRINLREEE L TEHONS) THEET % Operator &
+R~9 BITIL. Disconnected #:&IRL X7,

3. Operator = #IRL T, EBMEHRZXRRLZE T,

/ =25
33X 21=7 14— Operator ##IRF % &, RedHat A0 X 2 =5 4 — Operator
ZRELTWARWIEZEELEY, MiITT 2RIICESZHERTILELNHY X
ERS
4. Operator IKDWTDBEHRZERLTH S, Install 207 v I LFET,
5. Install Operator R—Y CTLUTATVWE T,
a. LFOWThHIEBRLET,

e All namespaces on the cluster (default)i&. 7 7 # JL b @ openshift-operators
namespace T Operator 24 Y XA h—JL L., 75 RAF—DFTRTD namespace % Bzt
L. Operator & Z 1 5 M namespace ICF L CHIAREICLES, OF T avidE
ICZERFIEET Y,

® A specific namespace on the clusterTl&, Operator &4 Y X h—IL T 245 EDHE—
namespace 3EIRTEX XY, Operator [FEEHRDAAEEIT L. I DE— namespace T
FAINS LD ICHARREICARY T,

b. Update channel Z:ZR L £ 7 (B Z:BIRTZX 258).
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c. BHRD & S IC, Automatic F7/21E Manual KSER NS FY—AZBIRLF T,

6. Install #% 1) v 2 L. Operator % Z M OpenShift Container Platform 7 5 2 4 —M#IR L 7=
namespace CHIFAAEEIC L X7,

a. FHOERRBRANSTYV—EERLTWBIGE, Y TRV T avo7yTIL—KR2R
T—YRE, FDAVRAM—ILETEZMHER L. EFR T 2 F T UpgradingDF FICRY X
ER

Install Plan R—2 TOEEREIC, Y TRV VT2 avD7y T L—RRF—4% R Up
todate ICFITL T,

b. BE) DERBA NS TIY—%FRLTWEHE, 7Yy TIL—RAFT—9 RE, NTARLIC
Up to date ICFEIR T 5139 TT,

7. TR0V T avoT7y TIL—RKRAT—4 ZAH Uptodate IC7 > /2% IC. Operators -
Installed Operators ##IR L. 41 XA M—JLEI N7/ Operator DY ZRAY —H—ER/N—2 3

Y (CSV)BRRIND I & =R L FT ., D Status IEHIEBIICEIET % namespace T
InstallSucceeded ICFERT 2L T,

R

All namespaces... 1 ¥ 2 h—JLE— KDIFE, R T—4% R openshift-
operators namespace T InstallSucceeded ICA Y £§ A%, D namespace T
Frv i3 35E. AT—4% A& Copied IZ72Y £7,

LEBRYICASAWGE, MTFTEARITLET,
a. ISICMNS TN a—FT4 V75T -DICREERE L TLW 3 Workloads » Pods R —

Y. openshift-operators 7O = ¥ b (F7I& Aspecificnamespace... 1 X b—JL
E— RMNBBIRIN TV BIHFEIEMODEED namespace) D Pod DOV %R L X7,

1.7.2.CLI =& L 7= OperatorHub 5D 1 ' X k—)L
OpenShift Container Platform Web 2>V —JLZ AT b W IC, CLI Z{EF L T OperatorHub H

5 Operator #4 YA M—)LTEZET, oc Y RAEFEAL T, Subscription 4 7Y 7 N&ERZE
IFEFLET,

AR

e cluster-admin ¥R =27 71V~ kA L T OpenShift Container Platform ¥ 5 X4 —IC
TOEATE S,

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

FIR

1. OperatorHub 5% 5 X4 —THIFTE % Operator DY A hEKRRFLF T,

I $ oc get packagemanifests -n openshift-marketplace

Al
NAME CATALOG AGE
3scale-operator Red Hat Operators  91m
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advanced-cluster-management Red Hat Operators  91m
amq7-cert-manager Red Hat Operators  91m

couchbase-enterprise-certified  Certified Operators 91m

crunchy-postgres-operator Certified Operators 91m
mongodb-enterprise Certified Operators 91m
etcd Community Operators 91m
jaeger Community Operators 91m
kubefed Community Operators 91m

WHEL Operator DAY AT A AELE T,

. WMER Operator EMREL T, Y R—PFMINZA VAN —ILE—RELVCHBEFTRELRTF ¥ RIL %
mERLEYd,

I $ oc describe packagemanifests <operator_name> -n openshift-marketplace

. OperatorGroup TEZ XN % Operator 7 )L— 7L, Operator 7 )L— 7 & [E U namespace A
DY RTD Operator ICHERRBAC 7V ZRE24%KT 549 —4 v b namespace ZEIR L %
ER

Operator %7249 54 79 % namespace ICI&., Operator D4 YA M—JLE—RIZ—HKT 3
Operator 7 )L—FHHE T4 Y £ 9 (AllNamespaces ¥ 7= |E SingleNamespace E— KD W
Ihh), 41X b—JLF B Operator »* AlINamespaces % £ 9 53545, openshift-
operators namespace ICI£#E )7 Operator ZIL— A TILEREINZE T,

7272 L. Operator ' SingleNamespace € — K& fEfH L. #@t)7A Operator 7' )L — TH W5
B, ThOEERTILELIHYFT,

pa )

ZDFIED Web OV Y —)L/N—T 3 >~ Tlk, SingleNamespace £— K % ®#iR
T BFRIC. OperatorGroup & &£ U Subscription 7 72 7 NOER A &% TH
EHICRELET,

a. OperatorGroup = 7> =7 b YAML 7 7 1 JL%&{ER L ¢ (fil: operatorgroup.yaml),

OperatorGroup A 7 =¥ hDY > T

apiVersion: operators.coreos.com/v1
kind: OperatorGroup
metadata:
name: <operatorgroup_name>
namespace: <namespace>
spec:
targetNamespaces:
- <namespace>
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g

==
(==}

Operator Lifecycle Manager (OLM) (&, & Operator ZJL—7IZx L T

RDYZ A —O—)ILEFERLET,
e <operatorgroup_name>-admin
e <operatorgroup_name>-edit
e <operatorgroup_name>-view

Operator IV — 752 FETHERT 25%EI1E. BEFEOI S R5—O—)L
FhixV 529 —EDfhDOperator FIL—T EGE LRBRW—EDAR]
HIBET DBENHY X,

b. OperatorGroup = 7> =V M %/EHR L £ T,
I $ oc apply -f operatorgroup.yaml

4. Subscription = 72 7 h®D YAML 7 7 4 JLZ{ER L. namespace % Operator ICH TR U 5
14 7 L% 9 (fl: sub.yaml),

Subscription & 7 £ 7 b Dfl

apiVersion: operators.coreos.com/vialphai
kind: Subscription
metadata:

name: <subscription_name>

namespace: openshift-operators ﬂ
spec:

channel: <channel name> 9

name: <operator_name>
source: redhat-operators
sourceNamespace: openshift-marketplace 6
config:
env:
- name: ARGS
value: "-v=10"
envFrom: a
- secretRef:
name: license-secret
volumes: 6
- name: <volume_name>
configMap:
name: <configmap_name>
volumeMounts:
- mountPath: <directory_name>
name: <volume_name>
tolerations: @
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- operator: "Exists
resources:
requests:
memory: "64Mi"
cpu: "250m"
limits:
memory: "128Mi"
cpu: "500m"
nodeSelector: @
foo: bar

T 7 #JU b D AlINamespaces 1 ~ A h—JLE— ROFERICDWTIL, openshift-
operators namespace Z1EE L X9, AR ¥ LY O—/3)L namespace Z{ERK L TW 515
BlEIhEEETEET, ThUADIHZEIE. SingleNamespace 1 X b—ILE—RK®D
FRICDOWTEEYT 258 —0 namespace 2 EEL X7,

YITRI54T9BFvxIDERL
YT RS54 74 3 Operator DEHI,
Operator 21Rft9 2 A4 07V —XDEZHI,

A% 0T —RD namespace, T 7 # )L b®D OperatorHub 74 O 4JY — R ICTI&
openshift-marketplace #&H L £ 7,

env/ NS XA —4—|F, OLMICL > TR INB Pod DI RTOAVTF—ICFET D
ENHIREEHO—EZEELET,

enVFrom XS X —4— &, AV TFFT—DREZHIRMT 270DV —AD—E%* EH
LEd,

volumes /XS5 X —4 —|&, OLMICL > THEMR I NS Pod ICTFIE T B2MELNH DR 12—
LO—EBAEEHELET,

volumeMounts /85 X —#% —(F, OLMICL > THERIND Pod DT ARTHI Y FFH—IC
FETZIRErHZR)a—LIT7ND—EZEEZLZT, volumeMount »"E7E L 74

WARY a—L4h #5889 51545, OLM IE Operator OF 7OA ICKBL £,

tolerations /X5 X —4 — &, OLMIC&L > TR IND Pod DBRZBD—EEEELF T,

resources /N X —4 —|d, OLMICL > TERIND Pod DITRTOIVFTF—DY)
V—HHEEELZET,

o0 O O 9 9 9000

nodeSelector /XS5 X —4% —|d. OLMICL > TEKIND Pod D /J—KEL VY — %A F
ZLEY,

S

5. Subscription 7 7YV MR LE T,

I $ oc apply -f sub.yaml

ZDFFR T, OLM [:ZIR L 7= Operator Zz35# L ¥ 9, Operator DY 5 X4 —H—ER/N—
23V (CSV) &% —4 v k namespace ICRRI N, Operator TIEE I N5 AP IZERA ICF
ATREICAY T,

BIER R

355



OpenShift Container Platform 4.13 1 > X b — L2 D3R E

® About OperatorGroups
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R
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Javd =r — . = |
BRE 77— MNBHODOERE
OpenShift Container Platform Tld, 75— ME. 75— MIL—ILTEZINLFZED true DIFHICE
TINEY, 77— ME, —BEDKRRADN VSRS —ATHETH 2T BRAZRELE T, ET
937 5— Ml&. OpenShift Container Platformweb 3>V —J)LTTF 7 # )L N TRRTEZET, 1 VR
b —JL1%IC. OpenShift Container Platform ZH#4EY A7 LAILT7 5 — MBHZEE TS LD ICKRETE
£9,

21 A5 AT LAANDBRIDIESE
OpenShift Container Platform 413 Tld, E£{T79% 75— h%27Z5—NMNUITKRRTEEY, 77— b
iE. T7AINTIRBHYATLICEFEINDLIICKREINEEA, UTFTOLY—NR—=44FIL7
5 — N%&3#%E9 B & 5 IC OpenShift Container Platform 25X ETX £ ¢,

® PagerDuty

® Webhook

® Email

® Slack

LY—NR=ADT7S5—hDIL— P EIEETEHIEICLY, BEIRETZHICELF—LIENE Y
ALY —ICEETEFT, LEAE BEXART7S—MIERRAWGAREERY, BEIFBEAZIE
BEXHEF — L (Critical Response Team) ICEFENBREINET T, EATHAVWESBRZRHET S
75— hME BREAWBSEEIRVWLELI—FIZFTI Y MY RTAIDI—MEEINZHEMELAHY £
ER

Watchdog 75— FDFERAICL B2 75— M HBEEES 5 Z & DEERR

OpenShift Container Platform €=4 1 » 7ICI&, ##EAICETI NS Watchdog 75— B EN X
¥, Alertmanager i&. Watchdog D7 5 — MNBHMAZFZEINBHMN IONS F—ITRYIRLEEFLE
¥, BE. TO/N1 45 —IE Watchdog 75— hDZELEFELTIRICEREICEBRT 2L DIERESN
F9, TOAHAZXALIE, Alertmanager EBH 7O ¥ —EOBEICHEEYT ZREEZREICEET
ZDICHIBET,

RILT7Z5— ML Y—N—0DF%E

TI7—RLY—N—=%ZFBELT. VFRAI—IIDVWTOEERLRBEICODVWTIBETESLIICLET,
IE=S 0

e cluster-admin 7 S R4 —O— IV &FDO01—H—-ELTITRI—IITIEATEET,

FIR

1. Administrator /X\— 2% 7 4 7T, Administration — Cluster Settings - Configuration -
Alertmanager ICBEIL T,

e

pa

FrolE, BNROT7—D5RACR—IJICBETZIEETEET, OpenShift
Container PlatformWeb AV —JLDEEIZH ZRILDT A4 3V % #ER

L. AlertmanagerReceiverNotConfigured 77 5 — k T Configure &R L %
ER
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2. R—I D Receivers 22 > 3 T, CreateReceiver® 7 )wv 7 LZET,

3. Create Receiver 7 # — AT, Receivername ZEML. ') X MH 5 Receiver type %:EIR L
£,

4 LY—N—REERELITT,
® PagerDuty receiver DIFH:
a. MEDY A T%FEIRL. PagerDuty Hi&F—%2BML X7,
b. PagerDuty 1 ¥ X h—JLD URL ZEML £7,

C. VATV IEBLIPA VI TY NOFMEFLIIEREDIEELARET 255 1E. Show
advanced configuration 27 ) v 7 L £ 9,

® Webhook receiver MIFE:
a. HTTPPOST Y VT A MAZFEETHIIVRRA VY M EEBMLE T,

b. T7AINA T avaEREL THRLIET 5 — N % receiver ILEE T 5156
I&. Show advanced configuration=27 ') v 7 L7,

o X —)l receiver DIFHE:

a. BAIAEZEETHIA—ITRLREEBMLET,

b. SMTP EREDFHEMEEBMLET, IhiliE. BRIDEELXDT7 KL R, A—ILDEEIC
Y % smarthost BLUVR— FE S, SMTP H—/NN—DHKR ML, BLURIER%E
EUHEMBHBIESENET,

c. TLSHURENEI DA RBIRLE T,

d. BRBFHDT 55— KD receiver ICEEBEINBWVWEDIICT 74N NET T a v aRET
5, FLEEA—IBRREDRT 1 —%=RET 2VENH 5551E. Show advanced
configuration #7)v 7 LX Y,

® Slack receiver MIFE:

a. Slack Webhook @ URL Z#EiML £9,

b. M %XET D Slack Fy RV FHF1—F—ZAEEBMLET,

c. T7ANWKNATOaVEREL THEREADT 57— MDD receiver ICEFEINRLWNELD
LY, 742V LV 11— —REZRETIVLELHBHEIE. Show
advanced configuration ZZR L F¥z7, FrRILBEI—HF—FLZRERL, IhbH%
D)o FTENEIMIDVWTRBIRTBZEETEET,

5. 774 KTIE. IRTOEL IS —IC—HT B I\ %ZHKD Firing 77— b B receiver IT1%
EINET, receiver ITERFET BHIIC, Firing 77— MDIRIIVEEZREIC—BIE 255
&, ROFIEEERITLET,

a. 74 —LAL®RoutingLabels 7> avil, =T 4V ITIRNIVOARIEEZEMLET,
b. EMKIR%FHT %355 & Regular Expression &R L £ 7,
c. Add Label #3ZIRL T, ISICIL—FT14 VISR EBMLET,

6. Create 27 ) v LTCLY—N—%EHRLET,
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OpenShift Container Platform 7 5 R4 —%&$&ix 0 2 A9 — Do IFERI A —ILERT 2HEDH
5TV ADBHBBEDHYET,

FIRINAI ZRY—EEFIENZ TR SRAI—ICIE A VI —FY MADT I T 1 TIRERI’H
YDERBA, TDDH, LYZARN)=BLTAVYRAN = ATAT7DRAVT VI EIZ—) VI TIUE
DHYES, 1 V9—Fy FERALUONERY NT—VDEAICT IV EATEZHRAMLEICIDIS—
LYZARM)—ZFEHR LY, XY D=V DEREBITBETESZ TN RICA A=Y ZaE- Lk
YEBZENTEET,

ZDONEY I TR, BIEOERYI SRY—%2FERI SR —ICEMT 52— RIRTOERICDOWTER
BALET,

BLIZ—LIYAKMN)—IZDWT

OpenShift Container Platform @4 Y 2 h—)L & ZTDHEDEFBEHICHERR A A —T Ik, Red Hat
Quay. JFrog Artifactory. Sonatype Nexus Repository, Harbor @&EDIA YT+ —IF5—L YA M) —
IKIS—Y VI TEFET, RKIERELAVTF—LIRARN) =TI ERATELWEEIX. OpenShift
Container Platform #7242 ) 7> a v IlE&Fh 2/ EERI VT F—L Y XA MY —T#H % Red Hat
Openshift EADIS—LIJAMNY)— 2FHTEET,

Red Hat Quay. Red Hat Openshift EAHMD IS —L Y X bY —, Artifactory. Sonatype Nexus ') 7R

Y M) —. Harbor 72 &, Dockernv2-2 #H#R— b T 2FEEDIAVTF—LYAN)—%FHATEEY,

BRLELYRAMNY—ICERGL, 19—y NEDRedHat N RAMNT2H A MO SDBEINZA
A=ILPRAN)—IaAVTFUVEIS—YV U ITBFIREELCTY, AVFTUVEIS—Y VI LE
BISC BRVZARI—%IFZ—LIRAN)—DLZDAVTUYERBT L DICEELET,

BR
OpenShift { X—JL YR MY —EH =47y hLYRN)—E LTERATEERA, &

hid, 35—V VI 7O0CRATREERZ Y TaFEbAWTyyaszR— LAV
&br“’a_o

Red Hat Openshift EAD IS —L IR MY —LDADIAVFTF—L IR N) —%RBIRT ZHEIE. 7
AEYa=VIe20ZR9—HAOET I UNLEEANRETHILENHYFT., LIRMNY—ICH)E
TERWEE, 1 VA M=), BH, $LE7—/70-ROBREEAREDREDRIENKKT 2 ATREM
DHYET, TDLH, IZ—LIZAMN)—EAAEOEVWAETETL, IZ7—LIYRAMN) =P
< &% OpenShift Container Platform 7 5 24 —DEXRBEBREOTAMEDOFHEIC—HL TWEHENH
Y ET,

X 5—L YR K1) —% OpenShift Container Platform 1 X —Y TERET 2HE. 2 20D+ ) F &#E1T
TEHIENTEET, I VY—RYMNEIS—LYVRAN)—DEAICTIVECATEDRARNDHY, ¥
FRY—=/)—=RIZT7IVEATERWVGRIK., TOIXI ALV TV EEEIS—) VI TEXYT,
ZD 7O+ RIE, connected mirroring (BRI Z— Y v V) EMENET, TDELIRKER MHRWNIEG
BlE AA=DBTFAINVRATALIZIZ=) VT LTHE, TEORAMNELIFY L—=—NTIVAT4 7
EFHIRINAREBICEET Z2HEIHYET, O FOERIE, disconnected mirroring (FEE#E I
S—UvY) EMENET,

SNV TINELY AN —DGEIE. TLINEAA—TDY —RA%EKRRTSITE CRF-OOY
T Tryingtoaccess DO/ TV N) —%2HRT20ENHY FY, /— KT crictlimages A7 K%
FRTIZRE, AXA=—VDTIVY—RERRTIMDEETIE. A XA—IDBIZ—) U TINLIGHH
S5TNINTVWBBETE, IT—) VI TVWARWA XA—VZ%ERRLET,
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BREERI TR —DFERI SR —~DEH#

pa

Red Hat I, OpenShift Container Platform Zf#H L TH— K/ X\—F 1 —DL I A K1) —
ZTAMNLEEA,

e

13.2. AT &M

¢ oCUTATVIDAVRAMN—ILINT WS,

o EFTHhDITRAY—,

® OpenShift Container Platform 7 5 X4 —% KR 2 N § 335FT T Docker v2-2 #HR— b9 23
VTFFT—=A A=V LIVARN)=THBIZT—LIRAN) =DM VA P=ILINTWVWD (H: LLF
DLIZARN)—DWThH),
o Red Hat Quay
o JFrog Artifactory
o Sonatype Nexus J/RY M) —
o Harbor
RedHat Quay DY 7241 7o arvaERE5DHEIL RedHatQuay DT 7O4 ICAT % K
Fa XY MRS (ERELUA) BT D Red Hat Quay D7 704 F 7% IZQuay Operator Dff
FAIC & % OpenShift AM Red Hat Quay D7 7O1 28R LTI,

o IT—N)RIN)—F, AA—VEHBTILIDICEREINDIBENHY FT, &2
RedHatQuay Y RY N —TlE, 41 A=Y EHET 378IC Organizations ML ETT,

¢ MBRAVFTT—AX—VEBMBIBLDDAVI—RY hADT IR,

133.35—YVTDEODISAY—DH(E
ISR —DEHFEUMYT BR1IC. EBHRISAIY—HDITRTD/ —RKHASBEFAELRIS—LIR
N)—=ICA A=V BIS—) Vv IFLEIE—FTEIREIHYET, 1 XA—VBIS—1)VITT3BIC
I, UTFEETLTISRY—45#E[FITD2NELI,HY T,

o IS—LIYRN)—GBAEAFRAMNDEEINS CAD X MIEINT %,

e cloud.openshift.com k—27 VDL DA A= T —o Ly RHBEEND
.dockerconfigjson 7 7 1 L= ER T %,

FIE
LAX=VDIZ—) VT %r8ICY DREEREREL T T,

a. B PEMFAIEDER 77 M ILERT, S5—LIYRAMN)—DCAIRAEAEEINS
CADYAZAMIEBMLET, UTFICHERLET,

I $ cp </path/to/cert.crt> /usr/share/pki/ca-trust-source/anchors/

ZZTR LTFOLIICRY XY, |, </path/to/cert.cri>
A—ANT 74V AT LADFAEADIZZIBEL T,
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b. CABREZEH LTI, & AIE. Linux DIFEIFUTOLSICRY ET,
I $ update-ca-trust
c. 7AO—nN\ILTIY—2o Ly hH 5 .dockerconfigjson 7 7 1 ILERBELE T,

I $ oc extract secret/pull-secret -n openshift-config --confirm --to=.

H B

I .dockerconfigjson

d. .dockerconfigjson 7 7 1 L &fR&E L. I 57— L YR MN) —BLUOREABEHREZEML, &
NZeHFHHI71IVELTRELET,
{"auths":{"<local_registry>": {"auth": "<credentials>","email": "you@example.com"}}},"
<registry>:<port>/<namespace>/":{"auth":"<token>"}}}

2Tk, LTFD LD IChY £,

<local_registry>
I7-VLYAMN)=DAVTUVERBIBLOICHEATELIAMN) —DRXAVE
BLVR—KNFTFYaV)EEBELZET,

auth
I7—LYRAKMN)—Dbase6d TTYA—REINI—HF—RBEFIVRT—RNZEE
LET,

<registry>:<port>/<namespace>
I7-LYRAMN)—DFMEEELE T,

<token>

T5—LYRKMY—®Dbase64 TI Y Id— KX Nhicusername:password%3EE L &
ER
UFICFERLET,

$ {"auths":{"cloud.openshift.com":
{"auth":"b3BIbnNoaWZ0Y3UjhGOVZPTOIOMEFaUjdPUzRGTA==","email":"user@exa
mple.com"},

"quay.io™:
{"auth":"b3BlbnNoaWZ0LXJIbGVhc2UtZGOVZPTOIOMEFaUGSTd4VGVGVUjdPUzR
GTA==","email":"user@example.com"},

"registry.connect.redhat.com”
{"auth":"NTESMTMwNDB8dWh|LTFEZIN3VHkxOSTd4VGVGVU1MdTpleUpoYkdjaUail
A==","email":"user@example.com"},

"registry.redhat.io”:
{"auth":"NTESMTMwNDB8dWh|LTFEZIN3VH3BGSTd4VGVGVU1MdTpleUpoYkdjaU9
fZw==","email":"user@example.com"},

"registry.svc.ci.openshift.org":
{"auth":"dXNIcjpyWjAWWVFSEJiT2RKVW1pSmg4dW92dGp1SXRxQ3RGN1pwajJhN1
ZXeTRV"},"my-registry:5000/my-namespace/":
{"auth":"dXNlcm5hbWU6cGFzc3dvemQ="}}}
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BAAA=IDIZ—YVT

VIR —H@EPICERE LRIC, ABIRI M) —DHIF—YRIMN)—ICAX—V%IF5— Y
JTEEY,

FIR

1. Operator Lifecycle Manager (OLM) A A=Y %2 3X5—) VI LET,

$ oc adm catalog mirror registry.redhat.io/redhat/redhat-operator-index:v{product-version}
<mirror_registry>:<port>/olm -a <reg_creds>

2T, LTFD LD IChY £,

product-version

4 >~ X2 k—JLF % OpenShift Container Platform D/X\—2 3 VICRIST 29 T ABELE T
(f5: 4.8).

mirror_registry

Operator AV TV %IZ—) V7925 —45vy MUY RN =B LU namespace DELE
B R X4 % (FQDN) #38EL ¥, T I T. <namespaces IEL Y2 M) —DEEED
namespace T9,

reg_creds
ZHE L /- .dockerconfigjson 7 7 1 L DIFFAEIREL T,

UFICHZERLET,

$ oc adm catalog mirror registry.redhat.io/redhat/redhat-operator-index:v4.8
mirror.registry.com:443/olm -a ./.dockerconfigjson --index-filter-by-os="."'

2. 8D Red Hat A*#2t 9" % Operator DRBAIS—Y VI LET,

$ oc adm catalog mirror <index_image> <mirror_registry>:<port>/<namespace> -a
<reg_creds>

2T, LFD LD IRy £,

index_image
=YV TBRAIATDA VTV IRA A=V EIBELEY,
mirror_registry

Operator AV TV %aIZ—YY>VJF29—yv LY RAMN)—DFQDN B & T
namespace #¥8E L ¥ 9., T I T. <namespaces> (L YR M) —DBEEED namespace T
ER

reg_creds
AT av RERBRIE. LYZAN) —FREAERY 71 IIVOBAEEELE T,

UFICHZRLET,

$ oc adm catalog mirror registry.redhat.io/redhat/community-operator-index:v4.8
mirror.registry.com:443/olm -a ./.dockerconfigjson --index-filter-by-os="."'

3. OpenShift Container Platform 1 X =Y )R N —%23I5—) VT LET,
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$ oc adm release mirror -a .dockerconfigjson --from=quay.io/openshift-release-dev/ocp-
release:v<product-version>-<architecture> --to=<local_registry>/<local_repository> --to-
release-image=<local_registry>/<local_repository>:v<product-version>-<architecture>

ZZTIE. LFD LD Iy £,

product-version

4 ¥ 2 b—=JLd % OpenShift Container Platform D/X—Y 3 VIIRIET 29 VT AIBELET
(5: 4.8.15-x86_64).

architecture
P—N—DT7—FTIVFv—DY¥A THIBEL LT (f: x86_64),
local_registry
SS-YRIKMN)—DLIZRARN)—RAAVEEBELET,
local_repository
LYZRY—ICERT 2 YRS M) —D&FT%EE L F 9 (Hlocpd/openshiftd),

UFICHZERLET,

$ oc adm release mirror -a .dockerconfigjson --from=quay.io/openshift-release-dev/ocp-
release:4.8.15-x86_64 --to=mirror.registry.com:443/ocp/release --to-release-
image=mirror.registry.com:443/ocp/release:4.8.15-x86_64

H A B

info: Mirroring 109 images to mirror.registry.com/ocp/release ...
mirror.registry.com:443/
ocp/release
manifests:
sha256:086224cadce475029065a0efc5244923f43fb9bb3bb47637e0aaf1f32b9cad47 ->
4.8.15-x86_64-thanos
sha256:0a214f12737cb1cfbec473cc301aa2c289d4837224c9603e99d1e90fc00328db ->
4.8.15-x86_64-kuryr-controller
sha256:0cf5fd36ac4b95f9de506623b902118a90ff17a07b663aad5d57c425ca44038¢ ->
4.8.15-x86_64-pod
sha256:0d1c356¢c26d6e5945a488ab2b050b75a8b838fc948a75c0fa13a9084974680cb ->
4.8.15-x86_64-kube-client-agent

sha256:66e37d2532607e6c91eedf23b9600b4db904ce68e92b43c43d5b417cabe8e63c
mirror.registry.com:443/ocp/release:4.5.41-multus-admission-controller
sha256:d36efdbf8d5b2cbc4dcdbd64297107d88a31ef6b0ec4a39695915¢c10db4973f1
mirror.registry.com:443/ocp/release:4.5.41-cluster-kube-scheduler-operator
sha256:bd1baa5c8239b23ecdf76819ddb63cd1cd6091119fecdbf1a0db1fb3760321a2
mirror.registry.com:443/ocp/release:4.5.41-aws-machine-controllers

info: Mirroring completed in 2.02s (0B/s)

Success

Update image: mirror.registry.com:443/ocp/release:4.5.41-x86_64
Mirror prefix: mirror.registry.com:443/ocp/release

4. BEICHLTHROLY AN —%2I5—-) YT LET,
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I $ oc image mirror <online_registry>/my/image:latest <mirror_registry>

BIER R

° Operator AYOTDIZ—Y VTIZDOVWTOFMIE. Mirroring an Operator catalog #5 8 L T
< 7‘;

e oc adm catalog mirror 27 > RIZDWT DML, OpenShift CLI administrator command
referencez BB LTI L

BE.IZ—LIPAN)—FHDYIZRY—DIERTE

AAXA=V%FERL. I5—LIRARMNY—ICIS5—) VT LIEIC, PodIS—LIR KM= A
A=VETIWTEBLIILIZRI—LEETDRENHYFT,

UTZTIBENHY XY,
L] SE_I/D“ZI\I)_n:u\uIEI‘E%E;&OD_/\)I/j)I/‘/ 7'// I\‘L- ﬂﬂbi?’
o IS—LIYRAN)—HY—N—(IAEZISRAI—ITEMLEXT,

e IS—LYRMN)—ZY—RLIY RN —ICEESNIT S ImageContentSourcePolicy 71 2 % L
)Y —2 (ICSP) e L £ 7,

L. I5—LYRAMN)—FREEHRE YV S RY—DIO—/N0 pull-secret ITEBML XY,

$ oc set data secret/pull-secret -n openshift-config --from-file=.dockerconfigjson=
<pull_secret_location>

‘D RTINS =Ly N7 A IIADRAEREELET,

UFIChZERLET,

$ oc set data secret/pull-secret -n openshift-config --from-
file=.dockerconfigjson=.mirrorsecretconfigjson

2. CABEZDIZ—LIYANY—HY—N—3[RAEEZIVSRY—KHND/—NITEBMLZET,
a. IT—LYRANY—DHY—N—FAENEFNIRETY TEERLET,

$ oc create configmap <config_map_name> --from-file=<mirror_address_host>..
<port>=$path/ca.crt -n openshift-config

UFICHZERLET,

S oc create configmap registry-config --from-
file=mirror.registry.com..443=/root/certs/ca-chain.cert.pem -n openshift-config

b. 2RE~ v 7% {HHA L T image.config.openshift.io/cluster 1 2% 1)V —2X (CR) =&
#rL ¥ 9, OpenShift Container Platform (&, TD CRADEE%A Y SR Y —RD TN
To)/_ I\\\‘:i@}zﬁ L/i-a—o
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$ oc patch image.config.openshift.io/cluster --patch '{"spec":{"additional TrustedCA":
{"name":"<config_map_name>"}}}' --type=merge

UFICHZERLET,

$ oc patch image.config.openshift.io/cluster --patch '{"spec":{"additional TrustedCA":
{"name":"registry-config"}}}' --type=merge

3 ICSP ZF L. Y ZAYLYAN)=DEIZ5—LIZAN)—ILaAVTF—TN) o T
AhE)TALIMLET,

a. ImageContentSourcePolicy 124 L)YV —2 % ERR L £T,

apiVersion: operator.openshift.io/vialphai
kind: ImageContentSourcePolicy
metadata:

name: mirror-ocp
spec:

repositoryDigestMirrors:

- mirrors:

- mirror.registry.com:443/ocp/release ﬂ

source: quay.io/openshift-release-dev/ocp-release 9
- mirrors:

- mirror.registry.com:443/ocp/release

source: quay.io/openshift-release-dev/ocp-v4.0-art-dev

‘) SS—AA—VLVRN)—BLIOYRIS N —DLFIEIBELET,

©® 37 UVIINBAVFUIYNEFNBFYIAVLIR NI —BLGYRY
b —zEELES,

b. ICSPATY ¥V MR LZE T,

I $ oc create -f registryrepomirror.yami

H A B

I imagecontentsourcepolicy.operator.openshift.io/mirror-ocp created

OpenShift Container Platform (&, TD CRADEEA IV S A —ADITRTD ./ — K
ICEALET,

4. I 5—LIYRAN)—DFIBEHR. CA, BLVICSPHEMINTWEZ EAEELET,

a. /—RNiIcoJ4 > LEd,
I $ oc debug node/<node_name>
b. lhost =7 /Ny Yz )VADI—bT4 LI M) —ELTHRELET,

I sh-4.44# chroot /host
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c. config.json 7 7 1 JL CEREALIEHROBEEZHERL X,
I sh-4.4# cat /var/lib/kubelet/config.json

H A B

{"auths":{"brew.registry.redhat.io":{"xx=="},"brewregistry.stage.redhat.io":
{"auth":"xxx=="},"mirror.registry.com:443":{"auth":"xx="}}}

ﬁ IT7-LIYANMN)—BLURABERIFEET DI 2HRBLET,

d certsd T4 LI MN)—IIBHLET,

I sh-4.44# cd /etc/docker/certs.d/

e.certsdTa4 LV N)—DiFAEEZ—EBERXRR-LE T,

I sh-4.4# s
apaltil

image-registry.openshift-image-registry.svc.cluster.local:5000
image-registry.openshift-image-registry.svc:5000
mirror.registry.com:443

Q IS—LYZRMNY—PDYRMIHBIEERRALET,

f. ICSPHNIS5—L YR M —% registries.conf 7 7 1 JLIZEBIML TWB I & AR L F
ER

I sh-4.4# cat /etc/containers/registries.conf

Hi

unqualified-search-registries = ["registry.access.redhat.com”, "docker.io"]

[[reqistry]]
prefix ="
location = "quay.io/openshift-release-dev/ocp-release”
mirror-by-digest-only = true

[[reqistry.mirror]]
location = "mirror.registry.com:443/ocp/release”

[[registry]]
prefix ="
location = "quay.io/openshift-release-dev/ocp-v4.0-art-dev"
mirror-by-digest-only = true

[[reqistry.mirror]]
location = "mirror.registry.com:443/ocp/release”
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registry.mirror /X XA —4—F, IZ—LIYZAN)—=DTDL IR N) —DRIICHKRE

INdZ&EZ2RLET,
g. /_ I\\\%%gT Lij—o

I sh-4.44# exit

13.6. 77 ) 7= aUhBIERIBET 5T & DR

RYNT—=IODBISRY—EUMT BRIIC. VSRAY—DIEEEBSYICHELTHY, IRTODF7TS
D—oa Vv EEESYICHEEL TWS I 2R LET,

FI7

UTFoaAYY RZERALT. 7R —DRT—9 R %R LET,

368

I $ oc get pods --all-namespaces

H A B

NAMESPACE

STATUS RESTARTS AGE

kube-system

1/1 Running 0 39m
kube-system

1/1 Running 0 39m
kube-system

1/1 Running 0 39m
openshift-apiserver-operator
1/1 Running 3 45m
openshift-apiserver
Running 0 29m
openshift-apiserver
Running 0 31m
openshift-apiserver
Running 0 33m

I $ oc get nodes

H A B

NAME

® PodNEITINTVWBIEZMHALET,

NAME READY

apiserver-watcher-ci-In-47ltxtb-f76d1-mrffg-master-0

apiserver-watcher-ci-In-47ltxtb-f76d1-mrffg-master-1

apiserver-watcher-ci-In-47ltxtb-f76d1-mrffg-master-2

openshift-apiserver-operator-79c7c646fd-5rvr5
apiserver-b944c4645-q6949
apiserver-b944c4645-shdxb

apiserver-b944c4645-x7rf2

e /—RAREADY DRT—HF RICHD I E=MABLET,

STATUS ROLES AGE VERSION
ci-In-47Itxtb-f76d1-mrffg-master-0
ci-In-47Itxtb-f76d1-mrffg-master-1
ci-In-47Itxtb-f76d1-mrffg-master-2

Ready master 42m v1.26.0
Ready master 42m v1.26.0
Ready master 42m v1.26.0

ci-In-47Itxtb-f76d1-mrffg-worker-a-gsxoz Ready worker 35m v1.26.0
ci-In-47Itxtb-f76d1-mrffg-worker-b-50qdx Ready worker 35m v1.26.0
ci-In-47Itxtb-f76d1-mrffg-worker-c-rjikpqg Ready worker 34m v1.26.0

2/2

2/2

2/2



BREERI TR —DFERI SR —~DEH#

B7.RXY NI=IDLISRY—%HMLET,

IRTORERI)VRI M) —2I5—) VT, ERISAI—ELTHETEZLIICISRI—%
RELRIC, RYRNT—IDBI SR —%ZTEET,

Pz
PDIRY—DA Vv —3v MEHZKD &, Insights Operator D/X7 # —< ¥ AMMETF

LEY., Bt TEBET. —BEMIC Insights Operator ZMICT 5 T & T, ZORE%E
O CcEEY,

13.8. /87 #—< 2V AMET L 7= INSIGHTS OPERATOR D1E T

XY RNT—=IODBISRAY—%HMTEE. VSRIY—DA v —3y MNEHRMNKRDONET, Insights
Operator (& Red Hat Insights ND 7V CADNMETH B0, TDNTA—IVANMETLET,

ZDMEY 7T, Insights Operator /X7 # =<V AME T LR SETT 2 HEERPLE
ER

FIR

1. .dockerconfigjson 7 7 1 JL%=#E& L. cloud.openshiftcom T ) —%HIBRLE 9., LT
IKPlERLET,

I "cloud.openshift.com":{"auth":"<hash>","email":"user@example.com"}

2. 774NV ERELET,

3. #"% L %= .dockerconfigjson 7 7 (1 L THO SR —>—o Ly hEFEHLE T,

$ oc set data secret/pull-secret -n openshift-config --from-
file=.dockerconfigjson=./.dockerconfigjson
4. Insights Operator /N7 # —<T VY AMMET LR Ao/l & 2R LE T,
I $ oc get co insights

H A B

NAME  VERSION AVAILABLE PROGRESSING DEGRADED SINCE
insights 4.5.41 True False False 3d

13.9. 2y N7 =0 D1ETT
FEHRIVSRIY—EBERL. TVSAVLIVRAN) DA A=V TITBEEIE. V5RA9—D

ImageContentSourcePolicy (ICSP) # 7Y =¥ M &HIBRL £, ICSP 2V FHE. AL I A M) —
ANDTIW)IVIZZARNEIS—LIYRMN)—=IZYSFAL I PINACRYET,

FIR
L. V2R9—DICSPA T2z haRRLET,
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I $ oc get imagecontentsourcepolicy

Al
NAME AGE
mirror-ocp 6d20h

ocp4-index-0 6d18h
qe45-index-0 6d15h

2. VSR —DUMTERICER L ICSP ATV 27 M2 TRTHIBRLE T,
I $ oc delete imagecontentsourcepolicy <icsp_name> <icsp_name> <icsp_name>
UTFICHlERLETS,
I $ oc delete imagecontentsourcepolicy mirror-ocp ocp4-index-0 ge45-index-0

Hi B

imagecontentsourcepolicy.operator.openshift.io "mirror-ocp" deleted
imagecontentsourcepolicy.operator.openshift.io "ocp4-index-0" deleted
imagecontentsourcepolicy.operator.openshift.io "qe45-index-0" deleted

3. IRTD/ — RHBEEHL TREADY RT7—49 RICRZ X THB. registries.conf 7 7 1 JL A
IS—LYRMNY—=TRAL, TOLYRAN)—2BRLTWEIEE2HRALET,

a. /_F‘:DO“’f\/bij_o
I $ oc debug node/<node_name>

b. lhost =7 /Ny JY T )VADI—hTa LI M) —ELTEELET,

I sh-4.44# chroot /host

c. registries.conf 7 7 1 JL AR L £ 9,

I sh-4.4# cat /etc/containers/registries.conf
apaltl
I unqualified-search-registries = ["registry.access.redhat.com”, "docker.io"] ﬂ

ﬂ HlIFR L 72 ICSP I & » TER S I 7z registry & & U registry.mirror T K 1) —AYHIER
INTWVWET,
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P14ZE VS A5 —HeEDFE

B14E VS RY —EDAMNE

PSR —EBEIL, 1 VAM—ILENIEMEINZV SR —HEEEBWETEET,

P2
V525 —EBEF. VTR —HMEEAMCLER. ThEBEPICTEIEETEE
Ao

141. U 5 A9 —H#BEDRT

7S5 RY —EEEIZ. clusterversion )V —RADRREAFA L CHfEEs R~ T F T,

AR

e OpenShift CLI (oc) ' Y A h—ILEIhTW3,
=S ]
o VSR —HMBEEDAT—HR%ERRTAICIE. ROAXV KZEEITLET,

I $ oc get clusterversion version -0 jsonpath="{.spec.capabilities}{"\n"}{.status.capabilities}{"\n"}'

H A B

{"additionalEnabledCapabilities":["openshift-samples"],"baselineCapabilitySet":"None"}
{"enabledCapabilities":["openshift-samples"],"knownCapabilities":
['CSISnapshot”,"Console","Insights","Storage","baremetal”,"marketplace","openshift-
samples"]}

142. 7SR5 —HEEEZBMITE2R—F4 Vet Y NDOKRE
5 R4 —EEEIL, baselineCapabilitySet =% E L THREZBMICT 5 ENTEET,

AR
e OpenShift CLI (0c) /1 Y2 h—IL I TW3,

FIE
e baselineCapabilitySet #:%E 9 5 ICId, ROV K&EETLET,

$ oc patch clusterversion version --type merge -p '{"spec":{"capabilities":
{"baselineCapabilitySet":"vCurrent"}}}'

Q baselineCapabilitySet (Ci&. vCurrent. v4.12, v4.13, F /-l None 2 EETXZ 7,

RDFEXTIE, baselineCapabilitySet DIEICDWTEREBAL £ 9,

F14.1 %9 5 249 —#EED baselineCapabilitySet & D 5tEA
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Ll B4

vCurrent FLOWDY—XTEAINZHLWT 7 4L MEEEE BEFIRIC
EBINT 258, COA T avEaEEELET,

va.11 OpenShift Container Platform 411 M5 7 # )L M&EEAEBICT
6. COF T avERELEY. VA1 ZI8ET 5 &,
OpenShift Container Platform O#T L WA= 3 Y TEAI N
HEREIZERICARY £ A, OpenShift Container Platform 4.1 @
77 #JU hM#8EIZ. baremetal. marketplace. openshift-
samples T9,

v4.12 OpenShift Container Platform 412 M5 7 # JU MREABRICT
6. COF T avERELET., VAI12%EZIBET 5 &,
OpenShift Container Platform O#T L WA= 3 Y TEAI N
HEBEIZ AT/ Y £ A, OpenShift Container Platform 4.12 @
77 # )L h#gElE. baremetal. marketplace. openshift-
samples. Console. Insights. Storage. CSISnapshot
TY,

v4.13 OpenShift Container Platform 413 @5 7 # )L MEBEEBWICT
6. COF T avEEELEY., VAI3ZIBET 5 &,
OpenShift Container Platform ®#T L W= 3 Y TEAI N
HEREIZERICARY £ A, OpenShift Container Platform 4.13 @
77 # )L M#gEld. baremetal. marketplace. openshift-
samples. Console. Insights. Storage. CSISnapshot
. NodeTuning T3,

L Dty hAKETEBIHEY. BENVELR WG
#&. additionalEnabledCapabilities % 1 L THEEAE Y %15
ABICEELET,

143. BINI CEMARMMEEARTET DI EICLD IS RY —EenBMI

95 24 —EEEIL, additionalEnabledCapabilities #:%E L TV R 9 — e BMICT B & D
TEEY,

AR

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

FIR

LRDATY FZERITLT, BMOBMLEHEZRTLIT.

I $ oc get clusterversion version -o jsonpath="{.spec.capabilities.additionalEnabledCapabilities}
{ll\n"}l

H B

I ["openshift-samples"]
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B14E VS5 —HEDAMLE
2. additionalEnabledCapabilities 5% E 3 5 ICIE. ROITY RZ2ERITLET,

$ oc patch clusterversion/version --type merge -p '{"spec":{"capabilities":
{"additionalEnabledCapabilities":["openshift-samples”, "marketplace"]}}}'

8%

VA —TITICAMCTR > TVWIHELZENCTSIERETEIEA, V53R —
/N—3 3 ¥ Operator (CVO) &, V5 A9 —TE TICHEMICR > TVLWBHEEEARE Lk
TE9,

HEEZEMCLELS>ETBE, CVORERDARERLET,

$ oc get clusterversion version -o jsonpath="{.status.conditions[?
(@.type=="ImplicitlyEnabledCapabilities")]}{"\n"}'

H B

{"lastTransitionTime":"2022-07-22T03:14:35Z7","message":"The following capabilities could not be
disabled: openshift-

samples","reason":"CapabilitiesimplicitlyEnabled","status":"True","type":"ImplicitlyEnabledCapabilities"}

R

VSR —DT v FTL—RBIZ, BEOHEEIBRNICEMCASREENHY £
Y. PYTUTL—REHIISRI—T) Y —ZADBS TIKETINTWEBAICIE. Z0D
VY —AICEEFNZ2TRTOMENBMIRYET, LEAIE ITRY—DTv T
L—RAIZ, ZDYVSRY—TIT TICETHDY Y =D, PRATFTALICELY
marketplace #EEICEEN D LD IS, BEEINZHBEMETT, V7R —FEED
marketplace #EEZ BARIICEMIC L TWAK TH, YR T AICE > THENICERIC
INTWET,

14.4. FEEE R
o U52Y—HtE
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25153 IBM Z ¥ 721X IBM(R) LINUXONE RIZETDEINT /N1 R &

£

OpenShift Container Platform 4 X h—JL L&, z/VM TA YA h—JLE N7 IBMZ 7/ IBM®
LInuxONEBRRIETY S R9 —DEMTNA AZRETIET, ROTNA REHRETEET,

o TrANR—F v )LFORIIL (FCP) KR b
e FCPLUN
e DASD
® geth
Machine Config Operator (MCO) 2R L. udev)L—ILZBINL TT/N\M4 R %R ET DD, T/31 R
EFETRETEIT,
pa 3]

ZZTCHBTBFIEIE. z/VM A VA M—=LICOHBERINE T, IBMZ F/ik IBM®
LinuxONEA1 Y75 A NSV F ¥ —ICRHELKVM 2B LTIV SR —%1 VA M—JL
LEma. T/ A KYM TR MBI Nz, KYWM T XA MATENTREEZT S
HEIEHY FHA, 2L, z/VM & RHEL KVM IRIEDWE A T, Local Storage
Operator & Kubernetes NMState Operator 2% Ed 2 XRDFIEABERH T 20BN H Y £
ER

BTG IR
o fVAN—IEDTIVEREYRY

15.1. MACHINE CONFIG OPERATOR (MCO) %[ L 728117 /31 A DX

=

=
ZDEYTa DY XY TIE. Machine Config Operator (MCO) DHEEAFH L T, IBMZ F7/zi&
IBM® LinuxONE IRIEETEBIMD T /N1 A& {RET 2 HEICOWTERALEF T, MCO R LT /N1 R
DFREEKFEHITEA, AVE21—F/—RIIRHITE2FEDREDHEFRATE XY, MCO TlE, 3
yhO=IWTL—V/—RICERDIEREEBETI A,
GIErS Jia

o BEEMEREZFT D>I—HY—ELTI/ZRY—ICOT1 L TWS,

o Z/NMTANTTNA REFRTEXZ2NELRH B,

o FNAZRANT TICEEHRINTWS,

o TNARIE, A—RIVIRSA—H—THRETZ % cio_ignore ') A MIZEFNTLARW,

o RMD YAML % £ L T MachineConfig 7 7 7 b7 741 L AR L TW3,

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

name: workerO
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spec:
machineConfigSelector:
matchExpressions:
- {key: machineconfiguration.openshift.io/role, operator: In, values: [worker,worker0]}
nodeSelector:
matchLabels:
node-role.kubernetes.io/worker0: "

1511 774 N\—=F v x)L70O L)L (FCP) KR b DFETE

BAFIE. udev )L—IL&BI L. N_Port Identifier Virtualization (NPIV) 2R L CFCP KRR N7 4
HY—ERETDHEDHITT,

FIR

1. JR® udev JL—JL 441-zfcp-host-0.0.8000.rules D= RTHEL & D,

ACTION=="add", SUBSYSTEM=="ccw", KERNEL=="0.0.8000", DRIVER=="zfcp",
GOTO="cfg_zfcp_host_0.0.8000"

ACTION=="add", SUBSYSTEM=="drivers", KERNEL=="zfcp", TEST=="[ccw/0.0.8000]",
GOTO="cfg_zfcp_host_0.0.8000"

GOTO="end_zfcp_host_0.0.8000"

LABEL="cfg_zfcp_host_0.0.8000"
ATTR{[ccw/0.0.8000]online}="1"

LABEL="end_zfcp_host_0.0.8000"

2. 0 ROAT Y RAEZEFTLT, I—ILAE Base64 Ty A— RICEH, L F T,

I $ base64 /path/to/file/

3. UL FOMCOYYIN7TO774ILEYAML 7 74 )LicaE—LE T,

apiVersion: machineconfiguration.openshift.io/v1
kind: MachineConfig
metadata:
labels:
machineconfiguration.openshift.io/role: worker0 ﬂ
name: 99-worker0-devices
spec:
config:
ignition:
version: 3.2.0
storage:
files:
- contents:
source: data:text/plain;base64,<encoded_base64_string> 9
filesystem: root
mode: 420
path: /etc/udev/rules.d/41-zfcp-host-0.0.8000.rules 6

Q TUVBREIFAINTEEZ LEZO—I,
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@ FOFIETER L Base64 TI Y I— RS XTI,

g udev L— LA TRBINTWB/RZ,

15.1.2. FCP LUN D% &

AR, udev )L—IL%AEIMLTFCPLUN 238 E 9 5 HZEDHITY, HTLWFCPLUN ZEMLEZY,
TILFIRATHEFHD LUN /X2 EBIMLAEZY TEXT,

FIR

1. JR®D udev JL—)JL 41-zfcp-lun-0.0.8000:0x500507680d760026:0x00bc000000000000.rules M
PleRTHIEL & Do

ACTION=="add", SUBSYSTEMS=="ccw", KERNELS=="0.0.8000",
GOTO="start_zfcp_lun_0.0.8207"
GOTO="end_zfcp_lun_0.0.8000"

LABEL="start_zfcp_lun_0.0.8000"

SUBSYSTEM=="fc_remote_ports", ATTR{port_name}=="0x500507680d760026",
GOTO="cfg_fc_0.0.8000_0x500507680d760026"
GOTO="end_zfcp_lun_0.0.8000"

LABEL="cfg_fc_0.0.8000_0x500507680d760026"
ATTR({[ccw/0.0.8000]0x500507680d760026/unit_add}="0x00bc000000000000"
GOTO="end_zfcp_lun_0.0.8000"

LABEL="end_zfcp_lun_0.0.8000"

2. ROAT Y RAEZEFTLT, I—ILAE Base64 Ty A— NICE#, L F T,

I $ base64 /path/to/file/

3. U FoOMCOYYIN7TO774ILEYAML 7 74 )bicaE—LE T,

apiVersion: machineconfiguration.openshift.io/v1
kind: MachineConfig
metadata:
labels:
machineconfiguration.openshift.io/role: worker0 ﬂ
name: 99-worker0-devices
spec:
config:
ignition:
version: 3.2.0
storage:
files:
- contents:
source: data:text/plain;base64,<encoded_base64_string> 9
filesystem: root
mode: 420
path: /etc/udev/rules.d/41-zfcp-lun-
0.0.8000:0x500507680d760026:0x00bc000000000000.rules 6
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Q TUVEBREIFAINTEEZ LAEZO—I,
g BIDFEIETHER L7 Base64 TI ¥ A— KX M=%,

g udev L— LA ERBINTWB/RR,

15.1.3. DASD D& FE

BAFIE. udev)L—IL7%IBINL T DASD T/Nf R %ZRET 2 HEDHFITY,

FIR

1. JR®D udev JL—JL 41-dasd-eckd-0.0.4444.rules DFIZBTHEL &£ 5,

ACTION=="add", SUBSYSTEM=="ccw", KERNEL=="0.0.4444", DRIVER=="dasd-eckd",
GOTO="cfg_dasd_eckd_0.0.4444"

ACTION=="add", SUBSYSTEM=="drivers", KERNEL=="dasd-eckd", TEST=="
[ccw/0.0.4444]", GOTO="cfg_dasd_eckd_0.0.4444"

GOTO="end_dasd_eckd 0.0.4444"

LABEL="cfg_dasd_eckd 0.0.4444"
ATTR{[ccw/0.0.4444]online}="1"

LABEL="end _dasd eckd 0.0.4444"

2. RODOAT Y RAEFTLT, I—IL%E Base64 TV I—RICE#HLZE T,

I $ base64 /path/to/file/

3. U FoOMCOYYIN7a774ILEYAML 7 74 )LicaEE—LE T,

apiVersion: machineconfiguration.openshift.io/v1
kind: MachineConfig
metadata:
labels:
machineconfiguration.openshift.io/role: worker0 ﬂ
name: 99-worker0-devices
spec:
config:
ignition:
version: 3.2.0
storage:
files:
- contents:
source: data:text/plain;base64,<encoded_base64_string> 9
filesystem: root
mode: 420
path: /etc/udev/rules.d/41-dasd-eckd-0.0.4444.rules e

‘

TYUVEREIFAINTERLE-O—I,
ts

®9

BIDFIETERK L 7= Base64 TIT Y I— RIN=XFF,
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©® v L —UPEREBIATLNS/AZ,

15.1.4. qeth DR E

BUFIE. udevI)L—ILAEEBIL T geth TN R %R ET 2 HEDHITY,

FIr
1. JR®D udev JL—JL 41-qeth-0.0.1000.rules D= RTHEL &£ D,

ACTION=="add", SUBSYSTEM=="drivers", KERNEL=="qeth",
GOTO="group_qgeth_0.0.1000"

ACTION=="add", SUBSYSTEM=="ccw", KERNEL=="0.0.1000", DRIVER=="geth",
GOTO="group_qgeth_0.0.1000"

ACTION=="add", SUBSYSTEM=="ccw", KERNEL=="0.0.1001", DRIVER=="geth",
GOTO="group_qgeth_0.0.1000"

ACTION=="add", SUBSYSTEM=="ccw", KERNEL=="0.0.1002", DRIVER=="geth",
GOTO="group_qgeth_0.0.1000"

ACTION=="add", SUBSYSTEM=="ccwgroup", KERNEL=="0.0.1000", DRIVER=="geth",
GOTO="cfg_geth_0.0.1000"

GOTO="end_qgeth_0.0.1000"

LABEL="group_qgeth_0.0.1000"

TEST=="[ccwgroup/0.0.1000]", GOTO="end_qgeth_0.0.1000"
TEST!="[ccw/0.0.1000]", GOTO="end_qgeth_0.0.1000"
TEST!="[ccw/0.0.1001]", GOTO="end_qgeth_0.0.1000"
TEST!="[ccw/0.0.1002]", GOTO="end_qgeth_0.0.1000"
ATTR({[drivers/ccwgroup:qeth]group}="0.0.1000,0.0.1001,0.0.1002"
GOTO="end_qgeth_0.0.1000"

LABEL="cfg_qeth_0.0.1000"
ATTR({[ccwgroup/0.0.1000]online}="1"

LABEL="end_qeth_0.0.1000"
2. ROAR Y RAEERTLT, Jb—J)L% Base64 T OA— NIZEHLET,
I $ base64 /path/to/file/

3. U FOMCOYYIN7TO774ILEYAML 7 74 )LicaE—LE T,

apiVersion: machineconfiguration.openshift.io/v1
kind: MachineConfig
metadata:
labels:
machineconfiguration.openshift.io/role: worker0 ﬂ
name: 99-worker0-devices
spec:
config:
ignition:
version: 3.2.0
storage:
files:
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- contents:
source: data:text/plain;base64,<encoded_base64_string> g
filesystem: root
mode: 420
path: /etc/udev/rules.d/41-dasd-eckd-0.0.4444.rules 6

TYUVEREIFAINTERLZO—I,

Q BIDFEIETCHER L 7= Base64 TIT Y d— KX NiX=51,
g udev L— LA TRBINTWB/RZ,

RDRFTy S
® [ocal Storage Operator (LSO) D1 ¥ X h—JL & L V'ERE

e /—RDRY NT—UREDEH

15.2.  BIID T /N1 ADFEFERE
DI avDYRAYTIE, IBMZ £721E IBM® LinuxONE BIECTEBIDT/NA A2 FETHRET 2

FEICOWTEHRBALEYT, COREAEIT/ — ROBREEEEFKL T H. OpenShift Container
Platform x4 74 7 TIER<, /—REZEBEIHMAZ2BEIIFIEEPYETLELNHY T,

AR
o TEEHEMERAZF DI Y- LTIFIRS—ICOT1 Y LTWS,
o FTNAZAN/—NTHEEAETH S,
o Z/VNMIRIETIX, /N1 X% z/VM TR MIHEHRLTH <,
FIa
L ROOAR Y RERITLT, SSHRAHAT/ —FICERLEY,
I $ ssh <user>@<node_ip_address>
ROARY RERIFTLT, /—RANDT Ny T2y avaART5IEEHETEET,
I $ oc debug node/<node_name>
2. chzdev A< Y RTTFNA RZBFMICTBITIE. ROAXY REAADLET,
$ sudo chzdev -e 0.0.8000
sudo chzdev -e 1000-1002

sude chzdev -e 4444
sudo chzdev -e 0.0.8000:0x500507680d760026:0x00bc000000000000

RS

IBM RF a2 XY bD KGR T/NA ZBE #SBLTLEIW,
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15.3.ROCE XY kT —2U H—NK

RoCE (RDMA over Converged Ethernet) *v kT —2 A— K&, BMICT 2HEIFHRL, /—NTHEH
TXEBHEIEVWDTH Kubernetes NMState Operator TERETEFE T, & AlE. RoCE Ry k7 —7

H— K&, zZVMBEBICERINTWS D, RHELKVMBREBET/HRAZIL—INTWBISRICFERTEE

ER

15.4. FCP LUN O IV F /R 2D ER1E

DI avDYRAYTlE, IBMZ £721E IBM® LinuxONE BIECTEBIDT NI R A FETHRET 2
FEICODWTEHRBLEYT., COREREL/ — NOBEBEREFERKL I H. OpenShift Container
Platform &4 714 7 TIERL, /—REBEXHAZGEIIFIEEZPYETHRENHY LT,

BF

IBMZ & £ IBM® LinuxONE Tld, 1 YA M=V SRAY—ABRELIIBEDHT
IWFNRRAEEMCTEES, FHE. IBMZ B LT IBMC LinuxONE ~AD z/VM AL
9 ZR9—DA VA M—ILD RHCOS DA > A k—JL & & U OpenShift Container
Platform 7— MNA NSy 77O RDRBESRBLTLEI L,

AR
o BEEERAF OI—HY—ELTI/ZRY—ICATAM VL TWS,

o FEETHBLAEWTNADAET, LUNANDEHBD/IIREZRELTWS,

FIE
L RODOTY REETLT, SSHEHT/ —RIZERKELET,

I $ ssh <user>@<node_ip_address>
RDAR Y REERIFTLT, /—RADTNRy TRy a3V EHIRTHIEETEET,
I $ oc debug node/<node_name>

2. YIFNRRAEBYHICT I, ROV REETLET,

I $ sudo /sbin/mpathconf --enable

3. multipathd 7 —E >V 2FAT 2ICIE, ROITY REETLET,

I $ sudo multipath

4 AT a3V RIVFNRRATFTNA R A& fdisk T74—<v NTBICIE, ROOAT VY RAEEFTLE
£

I $ sudo fdisk /dev/mapper/mpatha

o FTNRARDNTN—FINZ E&2HRTBHICIE, ROATY RERTLET,
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88153 IBM Z 721X IBM(R) LINUXONE BRIECOBIMT /81 A%

I $ sudo multipath -l

Hi

mpatha (20017380030290197) dm-1 1BM,2810XIV

size=512G features='1 queue_if _no_path' hwhandler='1 alua' wp=rw
-+- policy="service-time 0' prio=50 status=enabled

|- 1:0:0:6 sde 68:16 active ready running

|- 1:0:1:6 sdf 69:24 active ready running

|- 0:0:0:6 sdg 8:80 active ready running

- 0:0:1:6 sdh 66:48 active ready running

RDRFy S
® [ ocal Storage Operator (LSO) D1 ¥ X h—JL & L V'E&RE

e /—RDRY NT—UBREDEH
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#16Z= VSPHERE LDV SR —DEHD)—2 a3 EV—2D
Eides

ax AE
EEBEIL. VMware vSphere 1 ¥ 24 ~ XA L TEFTI N % OpenShift Container Platform 7 2 X4 —IC
BED)—2ave/—VEBETEET, TOREILFY., N"—RIVZT7DEEPRY NT—J D
WHICE>TIOSRY—ICEENRET D RIDPBBINET,

FEE RN VEEICIE., PROY—ZFERTENNIA—F—DYRIINET, ROYZ ML Zhbd
DINFGAX—=5—D—EERLTWET,

e computeCluster

o datacenter

datastore

networks

resourcePool

OpenShift Container Platform 7 5 24 —ICEED ) —Ya v eV —VEEELLE. /—REEKL
7=V, BIDEERAA I/ —REBITLEYTEET,

BF

BE72 M OpenShift Container Platform 2 S 24— Ea—hJ/ —REZEE R XA VIC
B179%%aE, AVEa— M/ —RAIKFHLVWIVE2L2—FT1 v ITIVEY M EE
ETDIVEN HYET, TOFLWLWIYVEY ME, BERXA VDO MROY—IZIGEL
TaAYEa—b/—REZRS—=LT7y L. BEOAVE2L—KN/—KREZRS—ILYD
VTEXY,

99 RTANA F—iF, v vty M) Y—RiZLoTFOEY 3=y /S hizay
Ea1— b~/ —KIZ. topology.kubernetes.io/zone 5 ~N)L &
topology.kubernetes.io/region X)L ZEML 9,

HME, JvEa— b vEY FOER ASBLTLEIWL,

16.1. VSPHERE LDV S A9 —ICERD ) —2a v eV —V%BET S

Infrastructures.config.openshift.io 5% E ') ¥V — XA % 5% E L CT. VMware vSphere 1 ¥ 24 Y A L TE
TIN5 OpenShift Container Platform 7 5 249 —ICEHD Y —Y 3 v &V -V ABETE XY,

7279 Ry O—5—3R%—Y v —8 LU vSphere Container Storage Interface (CSI) Operator
Driver @ kRO Y —ER5#AEICIL. OpenShift Container Platform 7 5 X4 —% K X b9 % vSphere b
ROY—ICAT2BEHRMIVETY, O MROT—I5HIE. infrastructors.config.openshift.io % E ')
V—RIEELE,

VZR9—DYY =T avE/—VERETDEIC. 779 RTONRA TN/ —RIZTRILEEBINTE
2E0I0, IRTCODT—HEVI—&AVE1—TFTAVITIVFRI—IIITHEENTWS Z &% FER
TEIMENHY T, /=& ZIE. datacenter-1 5 ) —T 3> a%FK L. compute-cluster-1 A* zone-1
ERIBE. 777 K701 45 —I4, region-a D{E% D openshift-region 77 I —5X)L %
datacenter-1 [TBIILE T, I5IC, 7579 KTO/NNA ¥ —[&, zone-1 DIE% D openshift-zone 7
7 ') —% 2 % compute-cluster-1 (BN L £ 9,
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https://access.redhat.com/documentation/ja-jp/openshift_container_platform/4.13/html-single/machine_management/#creating-a-compute-machine-set-on-vsphere

%$16= VSPHERE LDV S A9 —DEHDYV —TaveJy—rD

e
wi

a3

vMotion #EEABEA /O  O—ILTL—Y / —REEERNXAA VIIBITTEET, &
NoD/—REBERAAVIZEMTZE, 779 R7ONXMF—=FInsn/ — R
topology.kubernetes.io/zone = X)L & topology.kubernetes.io/region > X)L % B0 L
x7,

=55

e vCenter % —/X—_E|C openshift-region ¥ ' 17 J') — & openshift-zone ¥ 71 73') —%
ER L % L7z,

o BF—HFH VA —EAVELI—FTAVITISRY—IC, BEMITFOREL)—avFEiEy—
V., HEIWITOHMADERIERT Y IDNEEFNTVWDR I E%#HRALE L

o A7V aV APIB LY IngressBHMIP 7 RLRA%AZA VAN TOTSLICER LGS
i, IRTDYN—TVaveEV—UMHBOLAVY—2Ry NT—0EHBLTWS I & &R
TEIMENHYET, TOFREICEY. API B &LV Ingress Virtual IP (VIP) 7 KL 2DV 5 X
H—EXRFETEDLDICRYET,

BF

J—REEHTZHD/ —REBITT BRI, IRTOT—FEvy—&avEa1—F41
VISR TERBLIBRWEGEE, 757 KROS5 —

I%. topology.kubernetes.io/zone < ~N)L & topology.kubernetes.io/region < )L %
J—RIGEMTEZFEA, Chid, Y—EXADNINZTav o0&/ —RIIL—FT14VJT
TRV EERRLEFT,

FIR

1. RDAT Y R&EZETLT. 75 RX%—0 infrastructures.config.openshiftio 71 X% L) vV —
AEZ (CRD) ##R&EL T, )Y —A®D failureDomains 7 > a VILEHDY —Ya v &V —
VEEELET,

I $ oc edit infrastructures.config.openshift.io cluster

BEO)—TVarvsIUPV—UDHRETERINE cluster EWD ZREIDA Y RAH VR
@ infrastructures.config.openshift.io CRD Dl

spec:
cloudConfig:
key: config
name: cloud-provider-config
platformSpec:
type: vSphere
vsphere:
vcenters:
- datacenters:
- <region_a_datacenter>
- <region_b_datacenter>
port: 443
server: <your_vcenter_server>
failureDomains:
- name: <failure_domain_1>
region: <region_a>
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zone: <zone_a>
server: <your_vcenter_server>
topology:
datacenter: <region_a_dc>
computeCluster: "</region_a_dc/host/zone_a_cluster>"
resourcePool: "</region_a_dc/host/zone_a_cluster/Resources/resource_pool>"
datastore: "</region_a_dc/datastore/datastore_a>"
networks:
- port-group
- name: <failure_domain_ 2>
region: <region_a>
zone: <zone_b>
server: <your_vcenter_server>
topology:
computeCluster: </region_a_dc/host/zone_b_cluster>
datacenter: <region_a_dc>
datastore: </region_a_dc/datastore/datastore_a>
networks:
- port-group
- name: <failure_domain_3>
region: <region_b>
zone: <zone_a>
server: <your_vcenter_server>
topology:
computeCluster: </region_b_dc/host/zone_a_cluster>
datacenter: <region_b_dc>
datastore: </region_b_dc/datastore/datastore_b>
networks:
- port-group
nodeNetworking:
external: {}
internal: {}

BF

BEERAA VEEHR L. % VMware vSphere ¥ 5 X4 —®M CRD TEZ L &
®lIE. BERNAA VEEREFLIFHRLABWTCREIWN, ZORETINLDT
goavonwTnhraERITTLE, AvhO—ILTL—ryI v vOTRkE
74— NMNLSVRICHEZSZ2TREI’HY XY,

22 VY—RI774IVERELTCEEZEBRHLET,
BaETE R

o VSRI—L2URDAVITZARNZVFv¥—CRDD/INTA—4F—

16.2. VSR —THEHDLAVY—2Xy NTI—05B/MITS

J—REDT—YEGmENMERDORY NT—JILFLDBLHIC BROLI Y -2y NT—VEEE
FRTEZLIICITRI—%RETEEY,

AR
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%$16= VSPHERE LDV S A9 —DEHDYV —TaveJy—rD

e

o VSRA—AVKR—RYV MHEEICBRETES LI, IVVHEORY NT—VEGEREL
L7,
Fa
e installer-provisioned infrastructure ZA LTI SR ¥—% 4 VA =)L LEBEIF. TT
QA A—LTL—V /) —RPHBOLA VY -2y NT—VEHBLTWS I &5 HAT
ZENHYET, I5IT, IngressPod ATV a—) VY IBIKREIN/OVE2—~/—F
NHBOLAY—2FX Yy NT—0ZHBLTWEB I EZHRLET,

o BEODLAY—2XYy NI—0IlFHBAVE1—N/—RBBERIFEIE. Ingress
Pod 2 RANTEBAVITISANZVFv—/ —RZERTEEXT,

o BMOLAV—2%RYy NT—JIlb/>TI7—9Y0—RKRE2TAEY 3=V I 20ELNH
315413, vSphere IOV Ea—F1s vty MEERL., ThbsD7—20—
Red—5Y hDLAY—2RYy NT—JIBHTEET,

o I—H—NRELLA VT S5AMNSYF ¥ — (user-provisioned infrastructure & L TEF) IC7
A=A VAN LG Z—XEFBLTLDITROT I aVvERITLET,

o O—RKRNRSyH—ANary b hO—ILTL—Y/—REDAPIBLIVTY VBREY—/N—IZT
JEATEDZELIIC, APIO—RNRS U =Ry ND—U%FZELZET,

o O—RNSYH—AAVEa1—b N/ —RFLEAVISZANZIIFv—/—RKEDIngress
Pod ICEETES L DIC, Ingress O— RNSUH—Exy NI—J 5B ELET,

BaETE R
o Xy NIJ—VEHROEMH
o EREBBADAVISANSVFrv—<I vty NOERK

e OVFa— vty NOEK

163. V7R —2FDA VY ITSANSIFv—CRDD/IXT A —4—
VMware vSphere 1 ~ 24 ¥ 2 L TEITI 1% OpenShift Container Platform 7 5 249 —DEHD Y —
TavEV—VEERTDBILE VSRI—EKDAVISZANTY
F + —. infrastructs.config.openshift.io. 1 2% A1) Y —2RE# (CRD) DIEFEDN/NS X —4 —DfE%
BRETIMNENDHY ET,
RDFIT, OpenShift Container Platform 7 5 249 —DEHD ) =V a v &V —VAEERT 720D
BANTA—9—%RLET,

NRNIA—5— B

vcenters OpenShift Container Platform ¥ 5 24 —® vCenter #f—/X—, V5 R
& —|TIBETE S vCenter IE1D7EIF T,

datacenters OpenShift Container Platform 7 5 24 —ICBER 1T 57z VM AYER
Ihah, BEHFEYT S vCenterT—9 V45—,

port vCenter —/X—®D TCP /R— b,

At
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https://access.redhat.com/documentation/ja-jp/openshift_container_platform/4.13/html-single/machine_management/#creating-infrastructure-machinesets-production
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NRNIAX—5— B

server vCenter  —/N—DZEL2EH K X 1 > & (FQDN),

failureDomains BENRKELELRASA VDY R,

name FEE R XA VDAL

region BEESE XA 0 MRAY—ICEY BT 5N openshift-region ¥
7 D,

zone BEEEERNXA O MROY—ICEIY BTSN openshift-zone ¥ 7
DB,

topology FEE N XA VICEEMIT 5N vCenter Y YV — R,

datacenter BERNAS VICEERTONET S5 —,

computeCluster BERXA VICEERTONAEAVELI—FT A VT IS5RI—D 7L/
R

resourcePool BERNLA VICEAEMITIONEY Y —RT=ILDTILIRZ,

datastore BERNLA VICEAERMITONET—FRARNTDTILIRZ,

networks BBERNXA VICEAEMITONER—MNTIL—TDYR b, EHTED

portgroup £ 1D FTY,

BaEtE R

® VSphere LDV SR —ICEHD ) —2av eV —VEEBET S

386



F17E RHCOS M A —J DL 1 ¥—1{t

F17EZRHCOS 1 XA —Y DL 1 v —1kb

Red Hat Enterprise Linux CoreOS (RHCOS) 41 X—Y DL A ¥ —1biCL Y, BIMDA X —Y AHEXA
A=IIC LAY —b T2 ET, ERRHCOS 1 A —Y DMBEABHRICIRTE Y., ZDREEL
IiE. RHCOS DR—ZA A=V ZZBELEHA, KDYIL, IRTDORHCOSHEZEL hRAY ALLA
Y—AA—=T HERL. V75 RY—HNOEED /— RIEBMEEEEBML T,

Containerfile 2L THRY LL A V—A4 X—J%ERH L. £ % MachineConfig # 72 =/ b %
FARALT/—RIEB L £ 9., Machine Config Operator (&, BEMIFSNAT Y VERED
oslmageURLETIREEINT WS L DI, RHCOS DEKRA X —I %A —N—F4 KL, FiLW A X —
VERBELET, YVVREEHIRT DI EICEY., ARILLAIY—A A=V EHIBRTEET,
MCO &, /—RFRAZBiEE L TRHCOS DEAXA A —JICRLET,

RHCOS A A=Y DL A Y —tA2FEHATSHE. RPMERERANA—JICA VA MN=)ILTE, AR LAY
T VYA RHCOS & —#EICEEH I N F 9, Machine Config Operator (MCO) (£, 77 # JL kD RHCOS
A A=V DBEERUAET, INLGDARILLAYVY—AX=%O—ILTIML. TRhEDAHARY
LAQVTF—%BERTEET, RHCOSA X—YDL A1y —{biCLY, RHCOS / — RDEBEEAEN &
YERBRICKRYET,

B

DTZIE A LA—FIVENRBEED RPM A AR Y LLAY—ROAVYFUYELTAI VR
N—=ILTBZEEHEBLEFREA, ThiE. TNSDORPMAD, Y VEREAFALTA YV
ARM=ILENZRPM EFET HEEELNHBHTY, mahHdHzaE. MCO LT Y
VERERPMAZA VR M=)l L&D &TBE. degraded SKREICARY £, 5T B0
I, e T DIREEEZ Y VERENLOHIRT 2REN DY T,

AAILLAVY—A A=V HVSRI—ITERATZETCIL. ARILLAVY—A A=V EFNRHLD

J— RO mBEHE #NWERMNICRE TEE Y, RedHat X3 X HEZH / — K LD RHCOS DEAA A —
COMBFERTHEBRYLETN, ARILLAV—AXA—2%FERATE /) —RDOA A =TI DMRFE FHT
EBERDEEERYET, HRAYLLAV—A A=V TEALENy =8, Ny —ITERET
ZUEMEDOHBZBBEICDOVTIE. BEFHIETEZEIEDELET,

ARG LLAY—bA A= %EAT 5ICIE. BAT % OpenShift Container Platform 4 X —Y &
RPM Z &89 % Containerfile ZFB L E ¥, RIS, BROARILL AV —bA X =V %A A=D1
VANMNY—=IZTYy a2 LET, EEHBIRED OpenShift Container Platform 7 5 X4 —T. #HiL WA
A= %ETY—5 v b/ —RKRT—)LD MachineConfig # 72 =7 N EERLZE T,

pa

' VSR —DRKYDEBAICA VAR —ILINTWBRERLCELRRHCOS 1 X —YAFRL
%9, oc adm release info --image-for rhel-coreos A~Y >~ RZFERALT. V5 R4%5—
S THEAINZERAA—VZREBLET,

L

RHCOS A X =Y DL A V¥ —EIZE Y, ROYA TDA A=V %FRALT, hRAILLA Y —bf X—
VEFERTEEY,

e OpenShift Container Platform kY b7 1 v 9 X, Customer Experience and Engagement
(CEE) #FRLT. "y b T4 v 22Ny —Y ZEE L. RHCOS 1 A —YILBERAT S &
NTEXFT, HBEICL > TIE, AFD OpenShift Container Platform 1 ) — R ICE X 5 El
I NTEBEFISHEERIENDREICRDZ I EDHY FT, RHCOS A A —I DL A ¥ —1bil
LY, BARITV ) —RINBFNIKRY N7 4 v I R%&BGRIEML., EIZAS RHCOS 1 X —
JIBEMEARAENLEZICRY N1 vV REHIRTEE T,
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BE

—EDKRY b7 14 v Y Al& Red Hat Support Exception Z#E & L. OpenShift
Container Platform DY R— NEEE /1514 7H 4 VIR o —D@EDEHE
HTY,

RY R T4 v P ADMELRIBEIF, RedHat KRy h 74 v VAR v — ICEDWTERHINZF
To ThEERAX—YEIEAL, ZOHFLVWAHRYLL AV —A A -5 IERERET
TAMLET, HRYLLAV—A A=V D EBRERIECLEIMFERTES 2 E2HEALLE
5, MEDAT S a—I)LTHED/—R7—)LICO—ILTIRNTEET, ASHOEBRT., H
AYLLAV—A A=V BEBEICO-IL/NNYy I LT, T72IKDRHCOS DFERICET Z &
NTEFT,

Ry 71 v 9 X %#EHT 5 Containerfile Dl

# Using a 4.12.0 image
FROM quay.io/openshift-release-dev/ocp-release@sha256...
#Install hotfix rom
RUN rpm-ostree override replace https://example.com/myrepo/haproxy-1.0.16-5.el8.src.rpm
&&\
rpm-ostree cleanup -m && \
ostree container commit

e RHEL /Ny 4 —<, chrony, firewalld. iputils % & ® Red Hat Enterprise Linux (RHEL) /%

4 — 1%, Red Hat Customer Portal 854 v O—RKRTEFET,

firewalld 1—F 1 V) 57 1« —% @M 9 % Containerfile Dl

FROM quay.io/openshift-release-dev/ocp-release@sha256...
ADD configure-firewall-playbook.yml .
RUN rpm-ostree install firewalld ansible &&\
ansible-playbook configure-firewall-playbook.yml && \
rom -e ansible &&\
ostree container commit

libreswan 11— 1 ) 5 14 —%#MAd % Containerfile Dl

# Get RHCOS base image of target cluster "oc adm release info --image-for rhel-coreos’
# hadolint ignore=DL3006
FROM quay.io/openshift-release/ocp-release@sha256...

# Install our config file
COPY my-host-to-host.conf /etc/ipsec.d/

# RHEL entitled host is needed here to access RHEL packages
# Install libreswan as extra RHEL package
RUN rpm-ostree install libreswan && \

systemctl enable ipsec &&\

ostree container commit

libreswan IZIZBAND RHEL /Xy 5 —I BN EBER D, 41 A=V IEERDH D RHEL KRR ~ EIC
BEITIVENHYET,


https://access.redhat.com/solutions/2996001
https://access.redhat.com/downloads/content/479/ver=/rhel---9/9.1/x86_64/packages

R4
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o Y—RNR—F4—DNRYHT—, ROIATORy =978, —RNRX—F 4 —H5 RPM %
FovaO—RKRELPA VA RN=ILTEZET,

o

o

BRERD RSAN=H—RILDBIEIZEY, N7 —< VA=A LEIERLY, #EEEEB
mLEYLEd,

BADITEMEEBROBRAXRAET 270D T LIV I I954T7 Y MY —Ib,
tXxal)Fq4a—IT—V Uk,
PSR —2KD—EMDHZE1—%RHETEAI RV N)—T—=V TV b,

SSH ¥ —&/Sy r—,

EPEL oY — RNR—F 41—y 5y —T % #A T B Containerfile DFl

# Get RHCOS base image of target cluster "oc adm release info --image-for rhel-coreos’
# hadolint ignore=DL3006
FROM quay.io/openshift-release/ocp-release@sha256...

# Install our config file
COPY my-host-to-host.conf /etc/ipsec.d/

# RHEL entitled host is needed here to access RHEL packages
# Install libreswan as extra RHEL package
RUN rpm-ostree install libreswan && \

systemctl enable ipsec &&\

ostree container commit

RHEL #&kEFBHRDH B Y — KNN—F 1 — Ry —I % @A T %7-6HD Containerfile ®

1]

# Get RHCOS base image of target cluster "oc adm release info --image-for rhel-coreos’
# hadolint ignore=DL3006
FROM quay.io/openshift-release/ocp-release@sha256...

# Install our config file
COPY my-host-to-host.conf /etc/ipsec.d/

# RHEL entitled host is needed here to access RHEL packages
# Install libreswan as extra RHEL package
RUN rpm-ostree install libreswan && \

systemctl enable ipsec &&\

ostree container commit

Z @ Containerfile I&. Linuxfish 7Y S L% 4 XA M—IL L ZE T, fish ICIEEMMD RHEL
IR T —IPNRBBRIED, A X—JEIT VA MULAY MNDHS RHEL KA MTEIL RT 20
ERAHYET,

=

=11
ax AE

% {ER L 7=%. Machine Config Operator (MCO) IZRDFIEEERITL X,

L EBEINLIDUEDT—ILDF LW VEREEL VYY) VT LET,

2. 12UEDT—ILRD ./ —RTO—RUYBLVORLA VEBEEEITLETD,

3. BRYDIY YV VERENGA—H—%& ) —RIIEZAHZET,
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4. ARG LAY —AX—=V% /) —RICERALEY,

5. HMLWAX—Y%ERALT/—RzBEFHLIT,

B

V2A9—ICA—LT7 Y T BHIIC, REAREOATIA-TV2TAMTEI %R
CHRLEYS,

170.RHCOS h R LL A V¥ —A A —T DEH

BEDIY Y VERE S—IVA® / — KT, Red Hat Enterprise Linux CoreOS (RHCOS) 1 X —Y D L A
Y —{b =B ICERETZ £9, Machine Config Operator (MCO) (&, _—Z M Red Hat Enterprise

Linux CoreOS (RHCOS) 1 X =Y % EEEXEL T, MILWARY AL AV —A A —=ITINbD/— %
BEBLET,

ARILLAY—AX—=V %S RAY—ITEBT BICE. V5RI—DBTIVEATEDZYVRIY M) —IC
ARGLLAY—AA—=IDBBETY, RIS, ARYLLA Y —4A A—T %3FT MachineConfig & 7
VIV RNEERLET, RET DIV VERET—IL T EILERID MachineConfig # 7Y = 7 Nk WE
T“’a—o

B

AR LLA ¥ —A A=V %RET D E. OpenShift Container Platform I&, BH X% AL
AVY—AAXA=—V%FERTE/ —NEEENICEFRFLA<RY F L, BEIBLT/ —
RaFETEHITILELIHYET, hRAILLAY—2O0—INNYITBE,
OpenShift Container Platform &/ — RZBBMICEHRLET, hRAYLLA Y —A
A=V %ERATSE/ —ROEMCETIEERBRICOVTIE. LTFOEM) YV —X+E
72avaESRLTILEIW,

AR

o H U TIEA <. OpenShift Container Platform 4 X —Y 44 VA MIEDKARYLLA
V—AX—V%ERT D2HEDHY FT,

oK
PSR —DEYDEDICA VA R—=ILINTWEDER L RHCOS DEKXA
A A= HEFEATIHENHY £F, oc adm release info --image-for rhel-
' coreos AV Y REFALT, V5 RY—THEAINTVWEIEERAS XA —JEIEF
L/i-a—o
2

e & ZI1E. JRD Containerfile 1%, OpenShift Container Platform 413 4 XA —UDNS AR Y LD
LAVY—RA A=V %ERMR L. B—RIL/NY F—2 % CentOS 9 Stream DA A —2 TH—/R—
ZA4RKLET,

HRAILLAY—A XA— D Containerfile D

# Using a 4.13.0 image

FROM quay.io/openshift-release/ocp-release@sha256... 0
#Install hotfix rpom

RUN rpm-ostree cliwrap install-to-root / && \ 9
rpom-ostree override replace http://mirror.stream.centos.org/9-
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stream/BaseOS/x86_64/os/Packages/kernel-{,core-,modules-,modules-core-,modules-extra-
}5.14.0-295.619.x86_64.rom &8& \ €)

rpm-ostree cleanup -m && \

ostree container commit

‘D D529 —DRHCOS BEAA A —JAIBELET,

g cliwrap ZEMICLE T, THIFRE. h—RILRIZY T IHLDO—EOIT Y KEUH
LEAVY—tE TSNS BDITBETT,

9 A—RIUWNRNy =V BEBRAZLT,

v Eag
: Containerfile DERRARICDOWTIX, TORF2AY NOEENTT,

¢ NRAILDLAY—IbA A=V %5BEITZTOLRIEISRI—DARTRITIND L0,
Podman Z 7z |Z Buildah T --authfile/path/to/pull-secret + 7> 3 V= FHET 2 LELH Y F
T, HdWE. ThoDY—ITTIV>—o Ly NEBENICHEANZLDICTBICE. 7
TANRDT 7AIIVDIZGFROWTNAITEBINTE X
9, ~/.docker/config.json. $XDG_RUNTIME_DIR/containers/auth.json. ~/.docker/config.j
son. F7zi& ~/.dockercfg. F¥#lliL. containers-auth.json DY =2 7 R—I SR L TL
I,

o NAILLAY—AX—k, JS5RI—DBTIVEATEDZYRIN) =T 1T IHE
rHY Fd,
FIR
L Y VERET I EEHRLET,

a. UFOLIMYAML 7 71 L EERRLE T,
apiVersion: machineconfiguration.openshift.io/v1
kind: MachineConfig
metadata:
labels:
machineconfiguration.openshift.io/role: worker ﬂ
name: os-layer-custom
spec:
oslmageURL: quay.io/my-registry/custom-image@sha256... 9

‘D HRILLAVY—AA—VEBATEIYVBRET—ILERELET,

g JRI N —HDHRYLLA Y —A A—IADNRRERELE T,

b. MachineConfig # 7Y ¥V N&ERLZE T,

I $ oc create -f <file_name>.yaml
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5
PSR —ICO—ILT7 I NTBENIC. ERABRBEOATIA—VETANT
I EHECHELEY,

REE

RDFTYIDWITNDEERTTEIET, ARILLAV—AA—IDHEAINTWVWSE I EZMHRT
TFET,

L 7—HA—< I VERET—IHIPHLWI Y VERETO—ILTIMNINTWSIEEHRELET,

a. LW Y VREMERI NI & ZHELE T,

I $ oc get mc

aspalt
NAME GENERATEDBYCONTROLLER
IGNITIONVERSION AGE
00-master 5bdb57489b720096ef912f738b46330a8f577803
3.2.0 95m
00-worker 5bdb57489b720096ef912f738b46330a8f577803
3.2.0 95m
01-master-container-runtime
5bdb57489b720096ef912f738b46330a8f577803 3.2.0 95m
01-master-kubelet 5bdb57489b720096ef912f738b46330a8f577803
3.2.0 95m
01-worker-container-runtime
5bdb57489b720096ef912f738b46330a8f577803 3.2.0 95m
01-worker-kubelet 5bdb57489b720096ef912f738b46330a8f577803
3.2.0 95m
99-master-generated-registries
5bdb57489b720096ef912f738b46330a8f577803 3.2.0 95m
99-master-ssh 3.2.0 98m
99-worker-generated-registries
5bdb57489b720096ef912f738b46330a8f577803 3.2.0 95m
99-worker-ssh 3.2.0 98m
os-layer-custom 10s ﬂ
rendered-master-15961f1da260f7be141006404d17d39b
5bdb57489b720096ef912f738b46330a8f577803 3.2.0 95m
rendered-worker-5aff604cb1381a4fe07feaf1595a797e
5bdb57489b720096ef912f738b46330a8f577803 3.2.0 95m
rendered-worker-5de4837625b1cbc237de6b22bc0bc873
5bdb57489b720096ef912f738b46330a8f577803 3.2.0 4s g

@ FLuvouEE

7AY

Qg LWLV YV TINETY VERE

o

b. TLWY Y VERE®D oslmageURL EAFRIINE A X -V %L TWEH I & 2B L&
EE

I $ oc describe mc rendered-master-4e8be63aef680b843b546827b6ebe0913
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H oAl
Name: rendered-master-4e8be63aef68b843b546827b6ebe0913
Namespace:
Labels: <none>

Annotations: machineconfiguration.openshift.io/generated-by-controller-version:

8276d9c1f574481043d3661a1ace1f36cd8c3b62
machineconfiguration.openshift.io/release-image-version: 4.13.0-ec.3

APl Version: machineconfiguration.openshift.io/v1

Kind: MachineConfig

Os Image URL: quay.io/my-registry/custom-image@sha256...
c. BETEITIVVRET—IDPFLOIY VERETEHFINTWR I 2R LET,
I $ oc get mep
ALt
NAME CONFIG UPDATED UPDATING DEGRADED
MACHINECOUNT READYMACHINECOUNT UPDATEDMACHINECOUNT

DEGRADEDMACHINECOUNT AGE
master rendered-master-6faecdfalb25c114a58cf178fbaad5e2 True False False

3 3 3 0 39m
worker rendered-worker-6b000dbc31aaee63c6a2d56d04cd4cib False True
False 3 0 0 0 3om @

Q UPDATING 7 1 —JL RS True DIBE. YV VERET—ILIEHF LW Y VERETEN
IhhFEFd, 74— J)LRHPFalseicidE, 7T—H—VVBET—ILAFLLVITY Y
HEICO—ILTYININET,

d /—RAEFzv LT, /J—RORFTa—) VI EMPICR>TWERIEEFERLE
¥, ZNE. TENMEHAINTWEZEEZRLTWVWET,

I $ oc get nodes

DBl
NAME STATUS ROLES AGE
VERSION
ip-10-0-148-79.us-west-1.compute.internal Ready worker 32m
v1.26.0
ip-10-0-155-125.us-west-1.compute.internal Ready,SchedulingDisabled worker
35m v1.26.0
ip-10-0-170-47.us-west-1.compute.internal Ready control-plane,master
42m v1.26.0
ip-10-0-174-77.us-west-1.compute.internal Ready control-plane,master
42m v1.26.0
ip-10-0-211-49.us-west-1.compute.internal Ready control-plane,master
42m v1.26.0
ip-10-0-218-151.us-west-1.compute.internal Ready worker 31m
v1.26.0
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2. /— RN Ready REEICR27H, /—RDPARILLAV—AA—I%FALTVWDIE%H
mLET,

a. /—K~Docdebug zv>avaAEET, UTICHERLET,
I $ oc debug node/ip-10-0-155-125.us-west-1.compute.internal
b. lhost =7 /Ny Iz )VADIL—b T4 LI M) —ELTHRELET,

I sh-4.44# chroot /host

c. rpm-ostree status AYv > RZZETL T, ARILLAY—A A=Y DNMERAINATVWSE I L
EHERBLET,

I sh-4.4# sudo rpm-ostree status

H B

State: idle

Deployments:

* ostree-unverified-registry:quay.io/my-registry/...
Digest: sha256....

[E3pE g
RHCOS H AW LLA Y —A X—=JICLDERH

17.2.RHCOS HR Y LL A ¥ —A X —I DHIR

BEDIY Y VERETS—IVA®D / — KH 5, Red Hat Enterprise Linux CoreOS (RHCOS) 4 X —Y DL A
Yt =fERBICTICRT T EMNTZE X9, Machine Config Operator (MCO) I, 75X —R—2ZD
Red Hat Enterprise Linux CoreOS (RHCOS) 1 X —Y % FHLTIhSD ./ — KB L. HRXY L
LAY —A A= %F—N—Z4RKLET,

9 5 X4 —H 5 Red Hat Enterprise Linux CoreOS (RHCOS) HRAY LL A ¥ —A A —J%&HIRY B 1C
. AA—VZBERALEYY VEREZHIRT 20BN’ HY £,

FIa
L ARILLAV—AX—V%ZHALLEYY VREZHRLEY,
I $ oc delete mc os-layer-custom
VUUREZHIRLIE, /- RABEBLET,
W

RDF IV IDWITNDEETTEIET, ARILLAV—AA—IUDHIRINLIEZHERBTEE
-a—o

L 79— H— Y VEBET—IHIPURIDT Y VEEETCEHFINTWE I EAHRALET,

I $ oc get mep
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H B

NAME CONFIG UPDATED UPDATING DEGRADED
MACHINECOUNT READYMACHINECOUNT UPDATEDMACHINECOUNT
DEGRADEDMACHINECOUNT AGE

master rendered-master-6faecdfalb25c114a58cf178fbaadbe2 True  False  False

3 3 3 0 39m
worker rendered-worker-6b000dbc31aaee63c6a2d56d04cd4cib False True False
3 0 0 0 39m @)

‘) UPDATING 7 1 —JL KA True DA, YO VEBRET—ILIZLEIOY Y VERETEH I
F9d, 74—V KN False Il d &, 7T—H—T I VERET—ILALBIOY Y VEREIC
D_)b—ylj I\:\Snij—o

2. J—RAEFIVILT, /J—RORTIa2a—) VU ITHEMIR>TWEIEAHRLET, Z
Nz, ZENPFAINTWBRZEERLTWET,

I $ oc get nodes

apaltl
NAME STATUS ROLES AGE VERSION
ip-10-0-148-79.us-west-1.compute.internal Ready worker 32m
v1.26.0
ip-10-0-155-125.us-west-1.compute.internal Ready,SchedulingDisabled worker
35m v1.26.0
ip-10-0-170-47.us-west-1.compute.internal Ready control-plane,master 42m
v1.26.0
ip-10-0-174-77.us-west-1.compute.internal Ready control-plane,master 42m
v1.26.0
ip-10-0-211-49.us-west-1.compute.internal Ready control-plane,master 42m
v1.26.0
ip-10-0-218-151.us-west-1.compute.internal Ready worker 31m
v1.26.0

3. /— KD Ready REICE -7 b, /—RDBPERAMA—TJAFHALTVWSZEEHRALET,
a. /—K~Docdebug zv>arvzaAEEd, UTICHERLET,

I $ oc debug node/ip-10-0-155-125.us-west-1.compute.internal
b. lhost =7 /Ny Yz )VADI—b T4 LI M) —ELTHRELET,
I sh-4.4# chroot /host

c. rpm-ostree status AV RZZETL T, ARILLAVY—A A=Y DNMERAINATVWSE I L
EHERBLET,

I sh-4.4# sudo rpm-ostree status

Hi B
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State: idle
Deployments:
* ostree-unverified-registry:podman pull quay.io/openshift-release-dev/ocp-
release@sha256:2044c3cfebe0ff3a99fc207acbefe6e07878ad59fd4ad5e41f88cb016dacd
73

Digest:
sha256:e2044c3cfebe0ff3a99fc207ac5efe6e07878ad59fd4ad5e41f88cb016dacd73

17.3.RHCOS HR Y LL A ¥ —4 A=V ICL D2EH

Red Hat Enterprise Linux CoreOS (RHCOS) 41 X—Y DL 1 ¥ —1{b%5&E T % &. OpenShift Container
Platform (. BRI LL AV —A A=V %FRATE/ — R T7—ILEEBNICERLARC ARV E T, BHE
WKL T/ — RZFETEHRTI2LENHY FT,

ARG LLAY—AX—V%FERTE/— R2EHTHICIE. RO—MBHAFIRICENE T,

L ARG LLAY—AX=—VAFRTE/—RERE, VR4 —F/NN—=Y 3V xyz+ ICEEH
K7y T L —REINhZET,

2. TD%. F\H I Nz OpenShift Container Platform 4 X — & LIRNCEE L7 RPM 2 28 ¥ %
# L L\ Containerfile EjX CEX £ 9,

3 EHMINICARILLAV—AX—T%BIHMLLWI VREEZFHRLET,
ARGLLAV—AX=—IT/—FEEFITI2UBERHYIEA, LEL. TD/— FHRED

OpenShift Container Platform /N\—2 3 YD\ KIBIGEN S &, FHLARWERNE 28NN H Y
7,
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