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51 = Yl EEhn

S LUE A S EEE R BB R ZEMEEM, 20 Amazon Web Services (AWS). Microsoft Azure,
Google Cloud Platform (GCP). Red Hat OpenStack Platform (RHOSP)#1 VMware vSphere K EIE
OpenShift Container Platform 5£8%, BRI A HIEBHHHITEIY B, MRESE TIEAERIRT B
UETHER B,

FWBIERREN AT T 2, S AEIRMSBH IS, OpenShift Container Platform SR&£7] KL
KIS R A4 ko

HBBEEN—NEE LFRE L (CRD) L, CRD M REERPE LT —NFHHE—NSR Kind, 31
F Kubernetes API fR 5523 IR X REVEENN £ Ap A HA,

Machine API Operator B &L T HR :
® MachineSet
o N
® ClusterAutoscaler
® MachineAutoscaler

o MachineHealthCheck

1.1. MACHINE API #5®

Machine APl f$EF Ltz Cluster API T B I EZE RS B E . OpenShift Container Platform HRAEY
AN

Ho

%I F OpenShift Container Platform 4.16 8%, EEBRETMKE, Machine API RHYTAAE T RENE
HEMEEE, EIE, OpenShift Container Platform 4.16 TEAE H A ZEMZEN 2 LIR4t T — kit )
SBEHENHE,

PR E R RO A2

Machines
kT mENNERF T, Y2582 4E providerSpec #lig, ATFHB N ARTFEESREIITET A8
KA, BN, TET RN RE R RE R E WS ERINL 28 R B AR BB TTEUE.

k3

MachineSet FRE1T BN RH. ITENHRESHTITENER, RNBIARAERHN pod, MIREFEFES
ITENBR DTG E, EETLLEH MachineSet ¥R replicas FEX & B IEHIITEE K,


https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.16/html-single/operators/#crd-extending-api-with-crds

Digk

==
[=]

control plane Hlas FeERIT ENBREEIE,

control plane #1285 control plane Hl2R R EIRINEE, SHITENRIRHENIT
BEHEEERLL

MEFELZELR, ESH"EHE control plane Hl23",

LT BEXHIRAT NEFRINES IR -

U= EE S

MachineAutoscaler 7RBE 1 B=HMTENZ. EALUNEEITENSREFNT RXBER/NIR
AT BFRR, H2E3hT BRI ZSEE RN T &R,

ClusterAutoscaler X &R 7Z1Ef5, MachineAutoscaler *f 4%, ClusterAutoscaler #1
MachineAutoscaler %R#H ClusterAutoscalerOperator ¥ Rig4it,

SHATT R

Etm,ﬁg?iﬁj‘i%ﬁﬁﬁﬁ?fﬁlﬁﬁ £ OpenShift Container Platform 2R, ©@IH RITEN2R
KIE API 3k5 Machine API 5. ERILMERUTAEERAEREE T BRRXEEER

e A TR, REM GPU FFHRAESRESCHNY RRH
o WEMEH, LMERENS pod FIF T RILTILENF, MAFTKEEM pod AR EL
o WEY RKE, LUELILY BRTR, BRRYHEHTT R

NaGERRE

MachineHealthCheck TR Al fe Il 2B 4 FARERIRSHISEMER, AREXFHNES LERHT
RIS,

£ OpenShift Container Platform R4 3.11 /1, AR R 2 X, RARBEFANTEENRE
%, B OpenShift Container Platform iR 4.1, LR LEENES. BNITENSZEREE—D

X, AERERFAURKENTHRAITTENSRERE, A5, BTENTERSSH, BRERNX
IERRERT, RIRAERE — D RIESRAN A EF T ENERNER. ERXEE N TRARNER Azure X,
A LMEATAEERBRET AN, 897 BREEEEaRBRNR TR E T,

Hith BT

o HARM RN E AL

EEITEE
SRR, ERTUITU TR :
o JTRMMAELRITERE

o Alibaba Cloud
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o AWS
o Azure
o Azure Stack Hub
o GCP
o |BM Cloud
o |IBM Power Virtual Server
o Nutanix
o RHOSP
o vSphere
o NERNEBOIRNSE : TR LOIBITENHFE
o B MITENBERRMBMERNZE, Fo0 BiTEN R,
e &jf MachineSet YAML B2 & XX ELiT ENLBRILE,
o JHERHLER,
o (QIEEMZITENSE,
o MEMMENBEELE, LUENEEN R hRHTFHNES,

1.3. &2 CONTROL PLANE #1288
ENERFEEN, MALITLL TR
o FERALT=MHIEH control plane HlE35EE #7 control plane ECiE& :
o Amazon Web Services
o Google Cloud Platform
o Microsoft Azure
o Nutanix
o Red Hat OpenStack Platform(RHOSP)
o VMware vSphere

o MEMIE VFEERNE, LUBINKE R control plane Hl.8%.

1.4. 2 B85 BN AZ OPENSHIFT CONTAINER PLATFORM £ 2%

BRI LAB 5 B OpenShift Container Platform £2%, LUIARERTERENREE. B B0 B B850
£, WIHEREBEEEYT R, RRNEMNTENGRESRBVNRENT B,

o EFFH) ERIRIETRER KB MMAENEEFHIKN,



o WlEE Y ERHEEIRIE OpenShift Container Platform SE2hERE R IT BN AR E FHIF 25
=,
1.5. T P EABEMEEN RN EVL2S

AR ESENEMBEE—NIME, BRI LEHFERELE OpenShift Container Platform BITE., ML
i IREEMEN, BUEREIRIPIRER, MTEVFRINERF B &AL ERER,

1.6. TEE &R0 RHEL it &#125
ENEREEEBO, WA LIHUTATRE :

® J¥ Red Hat Enterprise Linux(RHEL)TT&E#L28 (tF5H worker #128) RINEI A E&HEMEEN
SHARRETHEMBRIIERH,

e J¥E % Red Hat Enterprise Linux(RHEL) 1T EH8AINEl BAKEHR,
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2 2 Z {#FH MACHINE API BB &35

2.1. /£ ALIBABA CLOUD 6|11 & RN E

& T LAFE Alibaba Cloud £/ OpenShift Container Platform &R QIR ENSRERFRFER
B, a0, el LA RPN ARRMB XL, UENFE TEREAB NS L,

B

& R BETE Machine API IERER R ERS AN REEMNT B, EERE&HEM
IR ERFZELN ML IEFERE F BEEFH Machine API,

BEEEMZBRIFERE none UKL TTIEE M Machine API, BIfEMIINZIEEFA T B SRR
HAEZFZINENTE L, BENAXMRE, ARERTEERULSH,

EEERHNTESRE, HETUTHS

I $ oc get infrastructure cluster -o jsonpath="{.status.platform}'

2.1.1. Alibaba Cloud EitT&E#H.23 X E B E X FIRA YAML =4l

It YAML TRIE L T —NMER S35 EM Alibaba Cloud KigiFiz{THiT B4, FHAIEET node-
role.kubernetes.io/<role>: " FiC BT .,

EABIH, <infrastructure_id> 2EMZR ID #7355, IS ETEEESAERINYENSER D, M
<role> U_I\IJZEE%//J\\}JI]E’]—F’ 'J—_'_jl:T\_Lo

apiVersion: machine.openshift.io/vibetai
kind: MachineSet
metadata:
labels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id> ﬂ
machine.openshift.io/cluster-api-machine-role: <role> 9
machine.openshift.io/cluster-api-machine-type: <role> 6
name: <infrastructure_id>-<role>-<zone>
namespace: openshift-machine-api
spec:
replicas: 1
selector:
matchLabels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id> 9
machine.openshift.io/cluster-api-machineset: <infrastructure_id>-<role>-<zone> G
template:
metadata:
labels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id> ﬂ
machine.openshift.io/cluster-api-machine-role: <role>
machine.openshift.io/cluster-api-machine-type: <role> g
machine.openshift.io/cluster-api-machineset: <infrastructure_id>-<role>-<zone> @
spec:
metadata:
labels:
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node-role.kubernetes.io/<role>: "™
providerSpec:
value:
apiVersion: machine.openshift.io/v1
credentialsSecret:
name: alibabacloud-credentials
imageld: <image_id> m
instanceType: <instance_type> @
kind: AlibabaCloudMachineProviderConfig
ramRoleName: <infrastructure_id>-role-worker @

regionld: <region> @
resourceGroup:
id: <resource_group_id>
type: ID
securityGroups:
- tags:
- Key: Name
Value: <infrastructure_id>-sg-<role>
type: Tags
systemDisk:
category: cloud_essd
size: <disk_size>
tag: @
- Key: kubernetes.io/cluster/<infrastructure_id>
Value: owned
userDataSecret:
name: <user_data_secret> @
vSwitch:
tags: @
- Key: Name
Value: <infrastructure_id>-vswitch-<zone>
type: Tags
vpcld: ™
zoneld: <zone> @

QOQ s = TESERIANLBIRE 1D MRS D, MRBRE OpenShift CLI (oc) Fiff
&, EAILLEZIT T S RAREERM IR 1D :

I $ oc get -0 jsonpath="{.status.infrastructureName}{"\n"}" infrastructure cluster
M‘EE%%DDE’\J%%%%Q
M}EEEM%W ID. T RbRZEAK i,
EEEEANGL. EREHNIAERIITENSREPIER.
EERTITENSRERNEEIRE,
EEZERTIENRZREN RAM ABMEM, FRZERFERIITIENSGEPERNE,
EEERENSFHXE,

9009

EERBNFRAMRE, BUUERZERFAENTENSEFERNE, HFERETRNIE,
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OODsc=ATIHENSEBENE., 8, GUASEKRMHERNGE, LURELNERE, &
RS EGAIE, SERERFREREERAMITENSETETNE,

@ EERBARRBMAD, FRZEEZFEREIZENRIATENSREPIETM category (H, 1IRTE
£, UGB ARMEEXNMITRIE.

157 openshift-machine-api 674 22 [A]| HEY A 7 8UE YAML XX secret &1, RRAREREFTE
RINTENLBREFIEFRE,

@ EEEFEBX (region) RAEMEN RIS (zone) . HREHIM X FHFEEENKE,

2.1.1.1. Alibaba Cloud % it NI ES

REFEF N Alibaba Cloud B AIZBIBNINITTEN 2 E S 3E Alibaba Cloud FRIRERFEST1THY
nonessential F3%1H, XLEFRZTE spec.template.spec.providerSpec.value 73R8
securityGroups. tag 1 vSwitch S#HIEF,

TEQE I BN EIHIT BN SRR, WIS ESERN Kubernetes 1755, ERSITIREEIANFE, BIME
el EREEEUENITENSESEE. BLTURESZSESSHMIRE,

LUF YAML B EREFRERINTEN SRR LI E 2 ks, BREMLEE,

spec.template.spec.providerSpec.value.securityGroups FEIFR%:

spec:
template:
spec:
providerSpec:
value:
securityGroups:
- tags:
- Key: kubernetes.io/cluster/<infrastructure_id> ﬂ
Value: owned
- Key: GISV
Value: ocp
- Key: sigs.k8s.io/cloud-provider-alibaba/origin 9
Value: ocp
- Key: Name
Value: <infrastructure_id>-sg-<role> 6
type: Tags

QO : Bt ENRERRAEE, BRNAKIRE,

o
&
=t

e <infrastructure_id> &% ID, SEFEEESEHIXENEE D,

o <role> RERMBYT IR,

spec.template.spec.providerSpec.value.tag FHIH7 %

10
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spec:
template:
spec:
providerSpec:
value:
tag:
- Key: kubernetes.io/cluster/<infrastructure_id> ﬂ
Value: owned
-Key: GISV @)
Value: ocp
- Key: sigs.k8s.io/cloud-provider-alibaba/origin 6
Value: ocp

QO Bt ENRERREEE, hRNAKIE,

Heh <infrastructure_id> 2&iZeH) ID, CETFEEEBESEMHINLERERE D,

spec.template.spec.providerSpec.value.vSwitchF I 11 %>

spec:
template:
spec:
providerSpec:
value:
vSwitch:
tags:
- Key: kubernetes.io/cluster/<infrastructure_id> ﬂ
Value: owned
-Key: GISV @)
Value: ocp
- Key: sigs.k8s.io/cloud-provider-alibaba/origin 6
Value: ocp
- Key: Name
Value: <infrastructure_id>-vswitch-<zone> ﬂ
type: Tags

QOO it ENREREEEE, BRNAKIE.
Q DAL
Hep:
o cinfrastructure_id> 2EfitiZ24 ID, SETFEABAERHITIXENERE D,

o <zone> EEMENZHXEEMNX,

212 QIBITENSEE

PRT RERFUZITENSREN, OO A CRRISER LR E TN EISTER
5)/?\0

1
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12

FRFH

o IRE— OpenShift Container Platform & &%,
o % OpenShift CLI (oc) .

e LIBEZH cluster-admin f{REIFE - 19 &5 oc.

i
1 Q- aRITENFEEE TR (CR) RHIBIH YAML X, FHRHGEN

<file_name>.yaml,
IR IXE <clusterlD> 1 <role> SHH,
2. Hik  IREFHEBZNREFRXENNE, BAUMERPRENGITENSE -
a. BIHEHBRITENEE, HSTUTHS :

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

Bl
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. ZEEBREIENHFEBE LKR (CR) BEH, HZTUTHS -

$ oc get machineset <machineset_name> \
-n openshift-machine-api -o yaml

A

apiVersion: machine.openshift.io/vibetai
kind: MachineSet
metadata:
labels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id> ﬂ
name: <infrastructure_id>-<role> g
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>
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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

SERFE SR ID,

RRINTT PR,

®9

S FEERFESWEMIEEWIER, TENZRERBE0E worker #1
infra 2R B35,

g T EHEXE CR B9 <providerSpec> O HHEEREHETFFELSM, BX CR K
<providerSpec> SHMELER, HSH ML EITENZRXE CR EERA.

3. 21T ek MachineSet CR :

$ oc create -f <file_name>.yaml

o ZfTLATa T, EEIENSREIK:

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

Bl
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

LT ENBRE R AN, DESIRED 1 CURRENT HI{ERITES, 1R compute HERERFA
A, HERNL2M, REBRIZITHT,

2.2. 71 AWS L0 EHBRE

& LAFE Amazon Web Services (AWS)_EBJ OpenShift Container Platform £/ RRMIT BN BRE
KR EBM, Fln, a0 EMBRNREFEXNER, UENZRETEAEEB IS
J:o

13
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BF

& R BETE Machine API 2{ERNER R ERS AN RS EMNT BIgE, EERE&HEM
RN ERZELNMEIEFERE F BEEFH Machine API,

BEEEMZBRIFERE none BIKEETTIEE M Machine API, BIfEMIINEIEEFAITT BN SRR
HAEZFIZINENTE L, MENAXMRE, ARERTEERULSH,

EEERHNTESRE, HETUTHS

I $ oc get infrastructure cluster -o jsonpath='{.status.platform}'

2.2.1. AWS EiTEN R TE B E LFIER YAML R4

YAML = X T —NE us-east-1a Amazon Web Services (AWS) Local Zone iz {THIITEHERE, FF
fI/E @17 node-role.kubernetes.io/<role>: "" FRiCBY T s,

EARBIF, <infrastructure_id> BEAMZRIY ID 17%, UG EFEEESEHINZENER D, ™
<role> U_I\IJZEE%//J\\}JI]E’]—F’ jl:/f\?_'go

apiVersion: machine.openshift.io/vibetai
kind: MachineSet
metadata:
labels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id> 0
name: <infrastructure_id>-<role>-<zone>
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> 9
machine.openshift.io/cluster-api-machine-role: <role>
machine.openshift.io/cluster-api-machine-type: <role> ﬂ

machine.openshift.io/cluster-api-machineset: <infrastructure_id>-<role>-<zone> 6
spec:
metadata:
labels:
node-role.kubernetes.io/<role>: " Q
providerSpec:
value:
ami:

id: ami-046fe691f52a953f9 @
apiVersion: machine.openshift.io/vibetal
blockDevices:

- ebs:

iops: 0
volumeSize: 120
volumeType: gp2

14
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credentialsSecret:
name: aws-cloud-credentials
devicelndex: 0
iamInstanceProfile:
id: <infrastructure_id>-worker-profile m
instanceType: m6i.large
kind: AWSMachineProviderConfig
placement:
availabilityZone: <zone> @
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> m
value: <custom_tag_value>
userDataSecret:
name: worker-user-data

QOOODOD LT EAERNATBIER D WEMRG D, MRBZRE OpenShift CLI, &
T LABITEATIA T 6 & SRERE 2R A 1D -

I $ oc get -0 jsonpath="{.status.infrastructureName}{"\n"}" infrastructure cluster

OO0 - CEilRi D, AETATENKS,
QOO === rmna &l Rin,

7 OpenShift Container Platform 7 By AWS R iZ15E B Red Hat Enterprise Linux CoreOS
(RHCOS) Amazon Machine Image (AMI), f1RZ{EA AWS Marketplace Hitfk, MAHM AWS
Marketplace 58X OpenShift Container Platform 17 [5i 3£ B & AR E B X B9 AMI 1D,

$ oc -n openshift-machine-api \
-0 jsonpath="{.spec.template.spec.providerSpec.value.ami.id}{"\n"}' \
get machineset/<infrastructure_id>-<role>-<zone>

Bl Ik« NERBHEE B E SRR, fla, e LL@iti§%E Email:admin-email@example.com B9
name:value ¥ &R INE IR 51 B9 FL FRE 4Rk,

p= Y=

A LATE install-config.yml XX E R F2RIEE B E IR, 1R install-

config.yml X4 BES S EEHERE name HIBMITE, NIHBENIREELET
install-config.yml 324 AR BFRZ(E,
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@ {EE X1, 0 us-east-1a,
@ IEEX, 0 us-east-1,
@ 15 EEMZR ID FX i,

2.2.2. 01T EN 2R E

PRT ZERFUZITENSESN, U A CRRISEREEFERNREE TN EVSTER
Ro

FERFH
o IRE— OpenShift Container Platform &&%,
o L% OpenShift CLI (oc) .

e LIBEZH cluster-admin f{[REIFE - 19 &5 oc.

Y=
1 Q- ERITENFEEE TR (CR) RAIBIH YAML XX, FHHGEN

<file_names>.yaml,
IR IXE <clusterlD> 1 <role> SHH,

2. Wik MMREFHEENFEFRXEWLNME, EFTUMEERPRENAITENSE
a. BIIHERHNITENSEE, HTUTHS

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

I
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. EEFREIENSEAE LHIR (CR) E, HZTUTHS :

$ oc get machineset <machineset_name> \
-n openshift-machine-api -o yaml

A

apiVersion: machine.openshift.io/vibetai
kind: MachineSet
metadata:
labels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id> ﬂ

16
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name: <infrastructure_id>-<role> g
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

SERFE SR ID,

RRINTT PR,

®9

S FEERFESMEMIEEWIER, TEVZRERBE0E worker #1
infra R BUH125,

g T EH LB CR B9 <providerSpec> SO HHEREHETFFELSM, BX CR K
<providerSpec> SHMELE L, HESHEHNHENFEITEVZNE CR BEERA,

3. BT T oK 0IZ MachineSet CR :

I $ oc create -f <file_name>.yaml
4. MRFZHMTARPNITENRE, HESIERIBESITENEE.
o ZITLATEG, AEFITEINSEEINR

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

Bl
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

17



OpenShift Container Platform 4.16 L83 &H

LT ENBRE R AR, DESIRED #1 CURRENT HI{ERILES, 1R compute HERERFA
A, HERNL2, REBRZITHT,

2.2.3. [F Y235, N Elastic Fabric Adapter SEfI9 E2H 25 EI E 4H

IR LB BHIEREE, TEIHE AWS PG HH Elastic Fabric Adapter (EFA) S EEREHL25,

EFASCBIRFEREH, BAUERREHEFNERE EFA LABBEM, REIERXNEREREVIRS
B ERBEHRN IS ERERECE,

FRFH
o BIE AWS #ZHIA R T REH.

% e
BRI OIZRBEH KRB II ARG SRR A AR S

it =
1 EXAYRESRD, NINASRETIF YAML XHS 0@,

2. Ym%E providerSpec FEXHBILLTAT :

apiVersion: machine.openshift.io/vibetai
kind: MachineSet
#...
spec:
template:
spec:
providerSpec:
value:
instanceType: <supported_instance_type> ﬂ
networklnterfaceType: EFA
placement:
availabilityZone: <zone> e
region: <region>
placementGroupName: <placement_group> 6

T EFA RIS 2L R,
f5E EFA MZEO 258,
IEE X1, 0 us-east-1a,

fEEX1E, 0 us-east-1,

0009

EEEMENSRNINE AWS PG B9& TR,
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o IEAWSHEHIAR, HENABELENNE HENZBUEPRIELUTREA
o placement group FEEFE NN BREFH placementGroupName S35 ERH.,

o EMORBFERTEMEMEFA

2.2.4. Amazon EC2 S5 TR AR 55 B4 25 S 155 T

&R LAE A2 £ 02 Amazon EC2 SEAITEIEAR S5 (IMDS) MU E R AN 25, HlassE T LA A
&R IMDSVI #1 IMDSv2 BIH8ssk = EEFH IMDSv2 BI85,

HA7E OpenShift Container Platform fRA 4.7 St B S kR A H QIR AWS 5£8F EF T FF
A IMDSv2,

EEREE%EN IMDS EREREHITENS, HEASHNERITENRLE YAML X, &Y B
S0, LA LURHIIA RS, UERAEE IMDS BCE G2 #les.

5
EEEVSRERUEEE IMDSV2 BHEREI, ERRS AWS THEIERS BN TEAHER
*# IMDSV2,

2.2.4.1. AN RERE IMDS

BT LR EASRE YAML X4 iRINsi 4R metadataServiceOptions.authentication, EiEER S
HEMHEMH IMDSv2,

FERFH
o ZEfHF IMDSv2, f&HJAWS EEfIfE OpenShift Container Platform fRZA 4.7 5B S kiR A< ]
EQ
ik

e 7t providerSpec F RIS LA TT ¢

providerSpec:
value:
metadataServiceOptions:
authentication: Required ﬂ
© TERIMDSV2, EISSBIEXE N Required, EARIFEM IMDSVI FI IMDSV2, i#]
#[E%E ) Optional, MFRAREHE, NSH IMDSVI #1 IMDSv2,

il
R
W

2.2.5. B2 ERE / Dedicated LM 2RE

IRET LLAIERTE AWS EiZ1TRONLERER, ZHL83 2358 B N Dedicated S5, TRALHIELZRTFH—FF
M4 E2TEPRESRS (VPC) . XL Amazon EC2 SEHITE ENAEH N A #EYIEFRE, Dedicated SL45l
HREHREE, BMELAIE FHZER— Forer (RFHIRE AWS Tk, B2, HfhkTALAINRE
FE— AWS K, A5 Dedicated SLBI HE/E 4,

19
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Machine API X BB A HH T AHEMNLE, EAAHMBHRNLHERZREME 21T, AHBHERIL
HHEl. BE T AAREAERE B4 EiE1T,

2.2.5.1. EANRE R Dedicated L4l

& E] LA#E A Machine API &£ 3RiZ21TH Dedicated SEBIZ FFIN 2R, X BNLEFIXE YAML XHFFHY
tenancy FE&, LUETE AWS L£J5 3/ Dedicated L4,

it 3
e 7f providerSpec FEHIgEL A ¢

providerSpec:
placement:
tenancy: dedicated

2.2.6. [l 25#8E ) Spot L AIRIHERE

AT LB I —ME AWS EIZ{THY T EALERSESRTTLIRA, 1AL R 25508 1 FERIEH Spot 5L
fil, Spo LBIEMKBEMAII AWS EC2 A&, BALZ® (On-Demand) ELHIMIAAE(E, A LT Spot
SEEIRF RS VFRMB TGS, MPCBRTRETEAE. BETT RBIENH,

AWS EC2 BJBERT4R IE Spot SEM, & £ rhErht, AWS REBS K EHOMHEEER, 4 AWS K HK
IFEER, OpenShift Container Platform FF 5 M 32 520 84 52 {51 A il k& T 4F 1 %,

f$ 3 Spot SLAFIE AT RE A R LA T R & A AR T
o LAIMNIREIT B RAMIE
e Spot SLAIRIFE RN
e Spot SLHIBIIR I
L AWS ZESIBIRS, Spot SEBIT R BB T LA IR BRRMERNBR TR, 7 TR IT BN LE &l
AHE, TENFZKOB—MEK Spot LAIRINLEF,
2.2.6.1. EAITEHSEEOE Spot 41
R LR E T EHLENE YAML X470 SpotMarketOptions, £ AWS % Spot 524,

ik
e 7f providerSpec FE&HIRINLATAT ¢

providerSpec:
value:
spotMarketOptions: {}

& A] L% B spotMarketOptions.maxPrice = EX R Spot SLBIRIRR A, a0, EaTLL%
& maxPrice: '2.50',

JNRFE T maxPrice, NIFILERFEESNEREIN Mg, MREEXE, NFAERZRKM
TR, LUABRF AR SLBIMNAE,

20
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R ZUE R I BRIABY On-Demand M#&4E~ maxPrice {&, T~EH Spot L%
BRAMNE,

2.2.7. 5 GPU T A INEIA OpenShift Container Platform &£+
SR AE I FHERE VT EN IR E, UMEN AWS EC2 m#NAECIEEA T GPU B33 E M85,
BRZFWEBIRENELER, FSHELLT NVIDIA X4 :

® NVIDIA GPU Operator #t XX #7513

e NVIDIA Al Enterprise Z#5I%

it

1L BTUTeS, EFUMATR. NENNSEE. FiER BN TRBEVFERTE AWS X
OpenShift Container Platform & &#I41.88 & L5241,

I $ oc get nodes

I
NAME STATUS ROLES AGE VERSION
ip-10-0-52-50.us-east-2.compute.internal Ready worker 3d17h v1.29.4
ip-10-0-58-24.us-east-2.compute.internal Ready control-plane,master 3d17h v1.29.4
ip-10-0-68-148.us-east-2.compute.internal Ready worker 3d17h v1.29.4

ip-10-0-68-68.us-east-2.compute.internal Ready control-plane,master 3d17h v1.29.4
ip-10-0-72-170.us-east-2.compute.internal Ready control-plane,master 3d17h v1.29.4
ip-10-0-74-50.us-east-2.compute.internal Ready worker 3d17h v1.29.4

2. i{TLA T4, EE openshift-machine-api 5% 22 A R FERIN MV, B MITENESRSE
#E5 AWS KB FRIFT AR XE, R&EBEFRERARXZE B3 EFEiT &R,

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

I
NAME DESIRED CURRENT READY AVAILABLE AGE
preserve-dsoc12r4-ktjfc-worker-us-east-2a 1 1 1 1 3d11h
preserve-dsoc12r4-ktjfc-worker-us-east-2b 2 2 2 2 3d11h

3. 21T T4, & & openshift-machine-api v & B HEEMNEE. B, BIMSRERE—
MTENEE, Bl BitEYERE, UEER T XX AARnT m.

I $ oc get machines -n openshift-machine-api | grep worker
it N

preserve-dsoci2r4-ktjfc-worker-us-east-2a-dts8r  Running mb5.xlarge us-east-2 us-east-
2a 3di1th
preserve-dsoci2r4-ktjfc-worker-us-east-2b-dkv7w ~ Running mb5.xlarge us-east-2 us-
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east-2b 3d11h
preserve-dsoc12r4-ktjfc-worker-us-east-2b-k58cw ~ Running mb5.xlarge us-east-2 us-
east-2b 3d11h

4. BITLATaS, EFIAEITE MachineSet & IR EIHE JSON X4, XFEERT
GPU BIiT B 2SR E L HE T,

$ oc get machineset preserve-dsoc12r4-ktjfc-worker-us-east-2a -n openshift-machine-api -o
json > <output_file.json>

5. Y@ JSON X1, %1% MachineSet & Y H T TFTEN :
o % worker Eiy gpu. XIFRHITEHENRT,

e %#7 MachineSet & Y BYSEFIRRIE NN gd4dn, EFEIE NVIDIA Tesla T4 GPU, ETH#E
LB X AWS gddn SLBIRBIMER, 1HSHINEITE,

$ iq .spec.template.spec.providerSpec.value.instanceType preserve-dsoc12r4-ktjfc-
worker-gpu-us-east-2a.json

"g4dn.xlarge"

<output_file.json> X4 # R &5 preserve-dsoc12r4-ktjfc-worker-gpu-us-east-2a.json,

6. BE#T preserve-dsoc12r4-ktjfc-worker-gpu-us-east-2a.json LU FFEL -
® % .metadata.name & h—EIE gpu HATR,

e .spec.selector.matchLabels["'machine.openshift.io/cluster-api-machineset"] FLECETHY
.metadata.name,

e _spec.template.metadata.labels["'machine.openshift.io/cluster-api-machineset™] LAPCf2
#7# .metadata.name,

e % .spec.template.spec.providerSpec.value.instanceType &7 g4dn.xlarge.
7. BEIEEMED, 1HSTU TSN RIBTTEE L GPU T RE LT diff :

$ oc -n openshift-machine-api get preserve-dsoc12r4-ktjfc-worker-us-east-2a -o json | diff
preserve-dsoc12r4-ktjfc-worker-gpu-us-east-2a.json -

i Bl
10c10
< "name": "preserve-dsoci2r4-ktjfc-worker-gpu-us-east-2a",
->“"name": "preserve-dsoci2r4-ktjfc-worker-us-east-2a",

21c21

< "machine.openshift.io/cluster-api-machineset": "preserve-dsoc12r4-ktjfc-worker-gpu-us-
east-2a"

> "machine.openshift.io/cluster-api-machineset": "preserve-dsoc12r4-ktjfc-worker-us-east-2a"

22
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31c31

< "machine.openshift.io/cluster-api-machineset": "preserve-dsoc12r4-ktjfc-worker-gpu-us-
east-2a"

> "machine.openshift.io/cluster-api-machineset": "preserve-dsoc12r4-ktjfc-worker-us-east-2a"
60c60

< "instanceType": "g4dn.xlarge",

> "instanceType": "m5.xlarge",
8. ZfTUATFEaS, MEXLIRERT GPURITENASE !
I $ oc create -f preserve-dsoci2r4-ktjfc-worker-gpu-us-east-2a.json
iyt Bl

I machineset.machine.openshift.io/preserve-dsoci2r4-ktjfc-worker-gpu-us-east-2a created

L BT TS, EEGIEMNEE

I $ oc -n openshift-machine-api get machinesets | grep gpu

MachineSet BIAZ#IXE N 1, LUEBSHOIEHH Machine XK.

ot B

I preserve-dsoc12r4-ktjfc-worker-gpu-us-east-2a 1 1 1 1 4m21s
2. BT Taw, AFENZEER Machine 7R :

I $ oc -n openshift-machine-api get machines | grep gpu

it Bl

preserve-dsoc12r4-ktjfc-worker-gpu-us-east-2a  running g4dn.xlarge us-east-2 us-east-
2a 4m36s

HER, TREENTREENREFR. TRELZEREEEZA,

2.2.8. #8Z Node Feature Discovery Operator

PIEBERAT GPUMT AR, BEEXIERAT GPURT A, UEAES, Mk, E%%E Node Feature
Discovery (NFD) Operator, NFD Operator iR5|77 AR RUFE X £ ThRE. TR T EEMERM T iR
FIF0 B R AE M TR — MR, LUE OpenShift Container Platform aJLAMERE1 ],

it =
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24

w
fﬁﬁ

1. £ OpenShift Container Platform &5, M OperatorHub %%& Node Feature Discovery
Operator,

2. f% NFD Operator 2#5%| OperatorHub [, MBZREEM Operator FI&KRAH £ Node Feature

Discovery, fRJGiL+E Create instance, I X&1E openshift-nfd iy 22 (A %24 nfd-master #1
nfd-worker pod, &/ itE T "R— nfd-worker pod.

T TS IIE Operator BB BREF EEZIT ¢

I $ oc get pods -n openshift-nfd

it B

NAME READY STATUS RESTARTS AGE

nfd-controller-manager-8646fcbb65-x5qgk 2/2  Running 7 (8h ago) 1d

4. WS EIHEHIAS P2 LM Oerator, Hi%#E Create Node Feature Discovery,

5. % Create LB NFD B E X KR, X7t openshift-nfd a5& 22 /6] 18I NFD pod, HiEH

BR# B %5218 OpenShift Container Platform 7 s,

1. MERINE, BT TRSEEIENFD pod BEEEN TR LEZT :

I $ oc get pods -n openshift-nfd

i Bl

NAME READY STATUS RESTARTS AGE
nfd-controller-manager-8646fcbb65-x5qgk 2/2 Running 7 (8hago) 12d
nfd-master-769656c4cb-w9vrv 1/1 Running 0 12d
nfd-worker-gjxb2 1/1  Running 3 (3d14h ago) 12d
nfd-worker-xtz9b 1/1 Running 5 (3d14h ago) 12d

NFD Operator 7 PCI ID 3RIHH|TY mB95E#. NVIDIA & PCIID 10de,

2. iz{TLA @4, &E NFD Operator £ NVIDIA GPU :

I $ oc describe node ip-10-0-132-138.us-east-2.compute.internal | egrep 'Roles|pci’
Kt Bl

Roles: worker

feature.node.kubernetes.io/pci-1013.present=true

feature.node.kubernetes.io/pci-10de.present=true

feature.node.kubernetes.io/pci-1d0f.present=true

a- - I I e e B e T I B S R Nk ] [ DRI PO [ —— e L Lt
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10de =¥z /e M 1 GPU BT KRBT RIEEIIZRA,. IXEWRE NFED Operator AJ LALE AR 7
EHE T GPU B9 MachineSet 8977 &,

2.3. £ AZURE Ot &N %iE

&\ LLTE Microsoft Azure £BJ OpenShift Container Platform 525 0IBREITENSRERIH BRI E
B, B, EeTLla@EMBRENSREFEXINEG, UENZFRETERSEBZIFIS L,

BF

& R BETE Machine API {ERNER R ERS AN REENT B, EERE&HEM
R ERZENNMEIEFERE F BEEFH Machine API,

BEEEMZBRIFERE none BIEEETTIAE M Machine API, BIfEMIINEIEEFAIT BN SRR
EAEZFIZINENTE L, BENAXNRE, ARERTEERULSH,

EEERHNTESRE, HETUTHS

I $ oc get infrastructure cluster -o jsonpath="{.status.platform}'

2.3.1. Azure LiTEHENE B E LFIRH YAML R4l

It YAML RABIE XL T —MERX i (region)8 1 Microsoft Azure Kigi(zone) iz TR T EHL 2R E, FHOIB®E
i+ node-role.kubernetes.io/<role>: " FLiCHY T B,

EAXBIH, <infrastructure_id> 2EMiZR ID 7155, M EETFREESEBEMNXENSEEEID, m
<role> IJ_I\IJZEE%//J\JJI]E’]—I—J jl:/f\?_'go

apiVersion: machine.openshift.io/vibetai
kind: MachineSet
metadata:
labels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id> 0
machine.openshift.io/cluster-api-machine-role: <role>
machine.openshift.io/cluster-api-machine-type: <role>
name: <infrastructure_id>-<role>-<region>
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>-<region>
template:
metadata:
creationTimestamp: null
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>-<region>
spec:
metadata:
creationTimestamp: null
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labels:
machine.openshift.io/cluster-api-machineset: <machineset_name>
node-role.kubernetes.io/<role>: ™
providerSpec:
value:
apiVersion: azureproviderconfig.openshift.io/vibetat
credentialsSecret:
name: azure-cloud-credentials
namespace: openshift-machine-api
image:
offer: ™
publisher: "
resourcelD: /resourceGroups/<infrastructure_id>-
rg/providers/Microsoft. Compute/galleries/gallery_<infrastructure_id>/images/<infrastructure_id>-
gen2/versions/latest 6
sku: "™
version:
internalLoadBalancer: "
kind: AzureMachineProviderSpec
location: <region> G
managedldentity: <infrastructure_id>-identity
metadata:
creationTimestamp: null
natRule: null
networkResourceGroup: "
osDisk:
diskSizeGB: 128
managedDisk:
storageAccountType: Premium_LRS
osType: Linux
publiclP: false
publicLoadBalancer: "
resourceGroup: <infrastructure_id>-rg
sshPrivateKey: "
sshPublicKey: "
tags:
- name: <custom_tag_name> ﬂ
value: <custom_tag_value>
subnet: <infrastructure_id>-<role>-subnet
userDataSecret:
name: worker-user-data
vmSize: Standard _D4s_v3
vnet: <infrastructure_id>-vnet

zone: "1" 6

ﬂ EEETESEMNATXENSEEF ID BIERZN ID, INRERE OpenShift CLI, EHLURITIZIT
LU 4 SRARERE A 5244 1D

I $ oc get -0 jsonpath="{.status.infrastructureName}{"\n"}" infrastructure cluster
ISR LU T AT e & SRREVF A -
$ oc -n openshift-machine-api \

-0 jsonpath="{.spec.template.spec.providerSpec.value.subnet}{"\n"}' \
get machineset/<infrastructure_id>-worker-centralus1
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B LT U 5 EHREX vhet :

$ oc -n openshift-machine-api \
-0 jsonpath="{.spec.template.spec.providerSpec.value.vnet}{"\n"}' \
get machineset/<infrastructure_id>-worker-centralus1

EE R =R,
EEEMZERM ID. T RIRERBE,

BEITENSEBENGGRIERE. MREMHEA Azure Marketplace 5§, 15S "% Azure
Marketplace f&",

BESLHIRFERNG R, REBFUERN Hyper-V £/ V2 iR EE -gen2 54, 1 V1 HH&N]
5B RANEIER.

EEERBEN X,

Ak ENSEDIEERE UIr%., £ <custom_tag_name> FEXHIRMEIELFR, FHIE
<custom_tag_value> = E& 1R BEX] N BIFR S (E

EEEFEBX (region) RAEMEN RIS (zone) . HREHIM X FHFERENKE,

2.3.2. fRITESE
BT RERFURIITENBESN, STTLU0IE S DHR S EREERME T EMN R E K

pE

FRFM

it =

o ERE— OpenShift Container Platform & &%,
o L% OpenShift CLI (oc) .

e LIEA cluster-admin I [RHIFE - &5 &% oc.

L - ERTENBEEELHR (CR) RAIKF YAML X4, FHEHGEN
<file_name>.yaml,
IR IZE <clusterlD> 1 <role> SHH,

2. ik MREFREZNREFERXEWNNE, BTUMEREPRENFITENSRE
a. BIHEHHITENSGSE, H21TUTHRS :

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

Bl
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
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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. EEEREITENBEEE LHIR (CR) BH, HEITUTHS

$ oc get machineset <machineset_name> \
-n openshift-machine-api -o yaml

it Nl

apiVersion: machine.openshift.io/vibetai
kind: MachineSet
metadata:
labels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id> ﬂ
name: <infrastructure_id>-<role> g
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

SERFE SR 1D,

®9

N =R
-
NFEARFBESNEMIEEMNER, 1TEV2E R 8202 worker
infra 284125,

g T EN 234 CR B <providerSpec> B9 HHEREHEEFELSM, HX CR A
<providerSpec> SHMELER, 1ESHEMHENEITTENZNE CR EBERA,

3. BT T a3k 0IZ MachineSet CR :
I $ oc create -f <file_name>.yaml
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o ZITUT®%, EFITENEREINRE

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

I
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

LT ENBRE R AR, DESIRED 1 CURRENT HI{ERILES, 1R compute HERERFA
A, HERNL2, REBRIZITHT,

2.3.3. {#if Azure Marketplace /* &

IR LB TE Azure EIZ1TRONERE, LIERE{EF Azure Marketplace = @M Es, EFEMAL™ @, B
JE o iREX Azure Marketplace 5%, TEREVEBERENT, EEEULTEI

o FANEIEAER, 1B Azure Marketplace publisher IRIBEHIX 18, MNRMEAIFIL3E, 155 redhat
IBENLMEE, MRELTF EMEA, EH redhat-limited 18 N 4 HHE,

o LI} E &1F rh-ocp-worker SKU # rh-ocp-worker-gen1 SKU, rh-ocp-worker SKU {3
Hyper-V £ iR A 2 EFIHLEEK. OpenShift Container Platform i {# FIBIERIA LB K B 5 iR A&

2FEB, MREITIEASMA 1 ZAMLHIRE, RS rh-ocp-worker-gen1 SKU XKEXHY
55f%. rh-ocp-worker-gen1 SKU X3 Hyper-V fRA 1 EHIHLER,

- o
TEfEF 64 I ARM LB RE E A2 HF{#E M Azure marketplace Z&EHR IR,

FeRFH
o BRI Azure CLI B/ (a2).

o BHY Azure TR P N IR, &{EFEA Azure CLI B P imE KBk

ik
1 BT TS —, EATA M OpenShift Container Platform 5% :

o k3

I $ az vm image list --all --offer rh-ocp-worker --publisher redhat -o table
I

I Offer Publisher Sku Urn Version
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rh-ocp-worker RedHat rh-ocp-worker RedHat:rh-ocp-worker:rh-ocp-
worker:413.92.2023101700 413.92.2023101700
rh-ocp-worker RedHat rh-ocp-worker-gen1 RedHat:rh-ocp-worker:rh-ocp-worker-

gen1:413.92.2023101700 413.92.2023101700
o RN, HARFNIEMIMX -
I $ az vm image list --all --offer rh-ocp-worker --publisher redhat-limited -o table
i Bl

Offer Publisher Sku Urn
Version

rh-ocp-worker redhat-limited rh-ocp-worker redhat-limited:rh-ocp-worker:rh-ocp-
worker:413.92.2023101700 413.92.2023101700

rh-ocp-worker redhat-limited rh-ocp-worker-gen1 redhat-limited:rh-ocp-worker:rh-ocp-
worker-gen1:413.92.2023101700 413.92.2023101700

==
EATTATF compute # control plane 11 RMTRFTH K. NRBE, TBHEINS
EREIRRFEIHA,

2. BITUTHEZ—REGHFTRHEIER

e Jbk:
I $ az vm image show --urn redhat:rh-ocp-worker:rh-ocp-worker:<version>
o RN, HARFNIEMIMX -
I $ az vm image show --urn redhat-limited:rh-ocp-worker:rh-ocp-worker:<version>

3 BITUTHEZ—EFRMHIINE

e Jbk:
I $ az vm image terms show --urn redhat:rh-ocp-worker:rh-ocp-worker:<version>
o RN, HARFNIEMIMX -
I $ az vm image terms show --urn redhat-limited:rh-ocp-worker:rh-ocp-worker:<version>

4. EAUTRSZ—ERFRENR

o JtE:

I $ az vm image terms accept --urn redhat:rh-ocp-worker:rh-ocp-worker:<version>
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o WM. HIRFIFEMMX -

I $ az vm image terms accept --urn redhat-limited:rh-ocp-worker:rh-ocp-worker:<version>

5. ILREFTIREARRGIFENE, 15572 publisher, offer, sku, 1 version B{E,
6. FRAKRENGEGRIEE, EVEEE YAML X4/ providerSpec E0 RN TS

Azure Marketplace #1238 providerSpec R [E~Hl

providerSpec:
value:
image:
offer: rh-ocp-worker
publisher: redhat
resourcelD: "
sku: rh-ocp-worker
type: MarketplaceWithPlan
version: 413.92.2023101700

2.3.4. 2 Azure B| 528
IRE TEA R QB2 Azure W38 S AR 205,

FRFZFH
e A Microsoft Azure &%,

Pt

o [HEATEMEHELREM diagnostics ELERIMEINERE YAML XH4H B providerSpec %
==

o XF Azure Managed 7Zfi#k /7 :

providerSpec:
diagnostics:
boot:
storageAccountType: AzureManaged ﬂ

ﬂ 5 Azure Managed Zfi#ilK 7,

o ¥FF Azure Unmanaged TZfi#lk /- :

providerSpec:
diagnostics:
boot:
storageAccountType: CustomerManaged ﬂ
customerManaged:
storageAccountURI: https://<storage-account>.blob.core.windows.net g

ﬂ 57 Azure Unmanaged Zfi#lK F,
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Q ¥ <storage-accounts E i 1 Z ik S B9 E R,

' p= Y=
¥ Azure Blob Storage #4EARS .

® 7 Microsoft Azure [ 177 £, EENZBREEBZHINLZRH Boot diagnostics T, HEIEERILUE
BN BTHE,
2.3.5. [FH125EBE 7 Spot EIUNLAIN. 25
IR LU QI8 —NE Azure EZITHIITENLZBRERTTAIRRA, ZVZBREMNEEEE HIERED Spot &
UM, Spot VM ERAKRMEAN Azure BE, BHIREEUNBIRANZR, EAILUF Spot ENATFAAR
VFRRBTR TGS, Mt OB T RS TENE. MAEaTy BT E.

Azure BIFER#1E Spot BEfUML. Azure TER EFRETI A 7 A H 30 EE, U Azure XA LES
i, OpenShift Container Platform FF i M 32 &0 Y SE 451 A i bR T 4E 71 20,

{8 Spot REFUMLIT BT BE R F J LA R R R 3E AR AR T

o LAIMNIREIT B RAMIE

e Spot EHINBIIREL D

e Azure REAEIRD
Y Azure 2 LESEIRT, 7E Spot VM T s EIZ TR MRS R MBRHLER IR, 1 T RITEN L ER
AHE, ITENHZRAE—NEK Spot EUHBINLZE.

2.3.5.1. =R EALERER R Spot BRI
BRI LB T B2 I E YAML X4 H 7810 spotVMOptions, 7E Azure £/H5) Spot EUAL.

iz
e 7t providerSpec FEHIRMEL AT :

providerSpec:
value:
spotVMOptions: {}

& A L% B spotVMOptions.maxPrice FEX KRl Spot EIIMNMIMR A, Fl0, EalLULZE
maxPrice: '0.98765', R XE T maxPrice, NIFIL({EBES/NERABIFNGE, WNRZREX
&, MSEAMEERILN -1 BB RAERINMNIE,

Azure T Spot VM M & LUFRAEMN #& B fittl, a0 R SLE{FE A EIA A maxPrice 1%&, Azure A&
RN EMMAFREG, BE, —NEFDARTREERRE N B =R MR,

% o
s SR VR R A RIANRAE VM A8 4E7) maxPrice {d, M Spot EHNIXEZRKMNIE,
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2.3.6. TEIm R RS A P B BV 2N 2SR

IRE LLAIERTE Azure B2 1TROITENL2S, FT1E Ephemeral OS fi#E EEREHLER, IMET OS L A A ih
EUNEE, MABIEIE Azure 7. AL, WEEARTEHATA, FiRETRENL, BHEHRL
IEIR,

Heth BHR
o MEFELFER, 1HS M Microsoft Azure XHEHAE X Azure EIUHLEY Ephemeral OS f##L B9
o

2.3.6.1. T EH AR I kg 25 _E Q2R
BT LOR I JRiE T EALER KB YAML SXAETE Azure £BY Ephemeral OS H##:_E RS8R,

FRFZH
e A Microsoft Azure &%,

iz
1 BT T e mRIE R E LHIR(CR) :
I $ oc edit machineset <machine-set-name>
Hh <machine-set-name> & & 7E Ephemeral OS Hi# LB &80T BN 285,

2. 1t providerSpec FEHRIMLUTHEA :

providerSpec:
value:

osDisk:

diskSettings: @)
ephemeralStoragelocation: Local 9
cachingType: ReadOnly 6
managedDisk:
storageAccountType: Standard_LRS ﬂ

mgg"}ﬁﬁ:ﬁﬁﬁ Ephemeral OS fi#i,
Q IR RE R ST RIS R VK LRS Fiik F 2R B SE A,

BF

OpenShift Container Platform 32 # Ephemeral OS F# #2031 R & # CacheDisk
MERE, FEFH placement ELEXE,

3. EAEFNRELRITENSE

33
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I $ oc create -f <machine-set-config>.yaml

® 1E Microsoft Azure [ 177 £, BEEMRITENZZEIBENINVLZZH Overview T1HE, FRIE
Ephemeral OS fi# FEXR B EXE N 0S ZEFEMIE,
2.3.7. [F A B ER BN 2 HINL 28 S 1 W BB RE A

SR LABIRRTE Azure EIZfTEONLERSR, ZALSREAREE T A ERMARIIER, ultra i ES1ERE
ff, RAFEXREIZIBEIFENE,

it

LA LA — N A B FBA(PVC) RSN E R Azureultra A STRBIFEE, FHEBIHEEE
pod.

v A=
% BUBMAE A T I8 A B 2R IOPS, EALUERA PVC BB iXLEE MK,
HAth B

® Microsoft Azure ultra ik X4

e {f3 CSIPVC TE5ahlf AL _EERENIFMIN RS

o ERANM PVC EENRZHINEE

2.3.7.1. FHANSEC BT ABERBAENNES
BRI LU Jn a2 5 YAML SXHETE Azure EEREB W A B EUREE BN 3R,

FRFH

e BH Microsoft Azure £2%,

it

1. BT %4, fEF worker #1E secret 7£ openshift-machine-api % 22 7] G| 8 B & L
secret :

$ oc -n openshift-machine-api \
get secret <role>-user-data \ ﬂ
--template='{{index .data.userData | base64decode}}' | jq > userData.txt 9

ﬂ I <role> &1}y worker,
Q 87 userData.txt ¥ HFTB E X secret BI&FF,

2. EXAYEESRF, 7T userData.txt XX, FHEXHHIKIIREN } F7.
a. ERETRNITH, AIN—1,

b. 7, 2 FEIB—NHTHRIMUATEREFS
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®9

@ 990000
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"storage™ {
"disks": [ )
{
"device": "/dev/disk/azure/scsi1/lun0", g
"partitions": [6
{
"label": "lunOp1", °
"sizeMiB": 1024, @
"startMiB": 0
}
]
}
1,
"filesystems": | G
{
"device": "/dev/disk/by-partlabel/lunOp1",
"format": "xfs",
"path": "/var/lib/lunOp1"
}
]
I3
"systemd": {
"units": [
{

"contents": "[Unit]\nBefore=local-
fs.target\n[Mount]\nWhere=/var/lib/lunOp1\nWhat=/dev/disk/by-
partlabel/lun0p1\nOptions=defaults,pquota\n[install\nWantedBy=local-fs.target\n", 6

"enabled": true,

"name": "var-lib-lunOp1.mount”

}
]
}

IRE N ultra BEELBE NS T m BB AL M EC B 115,

B E R FE A2 ER dataDisks /NTTHRE X E lun g, #1150, MRVBZESEE lun:
0, HEE lun0, EAILIBHEXNEEXHEFIEEZ M "disks" ZBE#E1EZ N
B, INREIBEZ D "disks” £HB, 1EHRERENEZEN lun ESHREFRHET
Bic.

R EEr o KMEREIFIE,

N RIBERE, FRAYZMEFTESEEE, 10 lun0p1 K lun0 IE—N9 KX,
BESRMEKRN (LU MIB AL .

BEERED XN BERMXEHRTL. FRPRINEEBED X,

IBE— systemd HETKESISHHEHIX, FHRPRINEEIBEED X, EalLu@ET
EXNEREBEXHFIEESZ A "partitions” FEELEZNMNDX, MMREBEEZD

"partitions" 5B, NI hHBNFERE—1 systemd T,

%I F where, 57 storage.filesystems.path #9{H, *fF What, ¥EE
storage.filesystems.device H{E,
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3. BITUTeS, SERAERERINEIZ N disableTemplating.txt BIST {4 :

$ oc -n openshift-machine-api get secret <role>-user-data \ ﬂ
--template='{{index .data.disableTemplating | base64decode}}' | jq > disableTemplating.txt

ﬂ ¥+ <role> &t/ worker,

4. 2T T iS4 4 userData.txt 3214 #0 disableTemplating.txt 3T 3 G2 #3E secret 3T :

i1
$ oc -n openshift-machine-api create secret generic <role>-user-data-x5 \ ﬂ
--from-file=userData=userData.txt \
--from-file=disableTemplating=disable Templating.txt

Q %t F <role>-user-data-x5, 55 secret W& FR, ¢ <roles &/ worker,

5. T T4, SHIAER Azure MachineSet B E X %R(CR)HHETE -
I $ oc edit machineset <machine-set-name>
Hrh <machine-set-name> 2R EF A B B A B SV 230255,

6. E*ETE’JLL EF//J\\DDJ’J\-F

apiVersion: machine.openshift.io/vibetai
kind: MachineSet
spec:
template:
spec:
metadata:
labels:
disk: ultrassd ﬂ
providerSpec:
value:
ultraSSDCapability: Enabled 9
dataDisks: @)
- nameSuffix: ultrassd
lun: 0
diskSizeGB: 4
deletionPolicy: Delete
cachingType: None
managedDisk:
storageAccountType: UltraSSD_LRS
userDataSecret:
name: <role>-user-data-x5 ﬂ

@ HEEITE BTN BEORNTR, HREER disk.ulssd BFXME.
wz%ﬁ%%ﬁﬁﬁ ultra B2k, % F dataDisks, iHSIEEEAN/NT,
Q e E 2 B0 B P EUE secret, ¥ <role> &1l worker,

7. BTUT S, ERAERNERES/RISE
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I $ oc create -f <machine-set-name>.yaml

1L BTUTHNRIENSRES AR -
I $ oc get machines
H23N 40 F Running R,
2. MFIEEZITHMINT REONEE, HSTUTeRRIESK
I $ oc debug node/<node-name> -- chroot /host Isblk

EXN 4 H, oc debug node/<node-name> R7E 77 = <node-name> /57— debugging
shell, FZBE—NHH --HMS, ZEBHS chroot /host ?zeﬁ%ﬂff):Em}*{’Fé’F:?}f: FEH ST
BIAR], Isblk EniEEZE ENRERGITENREL &,

BESR

o Effpod FEAXEME, FUBRERESRNIERE, QB DRULLTRAIB YAML XX
% :

apiVersion: vi
kind: Pod
metadata:
name: ssd-benchmarki
spec:
containers:
- name: ssd-benchmarki
image: nginx
ports:
- containerPort: 80
name: "http-server"
volumeMounts:
- name: lunOp1
mountPath: "/imp"
volumes:
- name: lunOp1
hostPath:
path: /var/lib/lunOp1
type: DirectoryOrCreate
nodeSelector:
disktype: ultrassd

2.3.7.2. J5 A ultra ik BN 23 SR MO RE HERR BR
EAAT PEHESMETREBEINF T MRS,

2.3.7.2.1. RIEFAM ultra B A E
INRENZREFIEE ultraSSDCapability S MECE R EM, NINBRE SRR,
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40, R ultraSSDCapability %1% & Disabled, {B7f dataDisks 23 Hi5E T ultra &, N
B THEER -

I StorageAccountType UltraSSD_LRS can be used only when additionalCapabilities.ultraSSDEnabled
is set.

o FRXNME, FHIIENBERERSER,

2.3.7.2.2. A FHE S

MRANBEPIEES ultra HETRENXE, TRAMRKEHEFARD, NNFESRKR, RERE
RELLTFHEER ¢

failed to create vm <machine_name>: failure sending request for machine <machine_namex>: cannot
create vm: compute.VirtualMachinesClient#CreateOrUpdate: Failure sending request:
StatusCode=400 -- Original Error: Code="BadRequest" Message="Storage Account type
'UltraSSD_LRS' is not supported <more_information_about_why>."

o ERINAE, HRILEREARIFIMNEHEMILIIE, UkISXERERS ER,

2.3.7.2.3. Tk pRRE AL

NRENEIBHE T EREA T, WSMBAERE, NSSEMER, BIERASII, IREE,
1R F T BRI AL BB A

2.3.8. WHlBRERERE M EENMERH

IRAI LU Azure RSB B, UEMEZE#ME EREIE. B LUER Machine APl ERE A EEME
PIE AR5 2R Im AN

FRE A EENBATEE Azure Key Vault, BEMBEMINBESH, WEINHENIIE Cloud Credential
Operator (CCO) #FMNRMFIRAEH, IREE, NEEETHMEANMBEREDZR TN reader B,

SeRFMH
o {I|E Azure Key Vault 324,
o QIRMAL LRI,
o BT IMBMERBEY vault BITIFRIAER,

it =3
o TEHERE YAML X4+ providerSpec FEXFECEBRAELNBE., B0

providerSpec:
value:
osDisk:
diskSizeGB: 128
managedDisk:
diskEncryptionSet:
id:
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/subscriptions/<subscription_id>/resourceGroups/<resource_group_name>/providers/Microsoft.
Compute/diskEncryptionSets/<disk_encryption_set_name>
storageAccountType: Premium_LRS

Hit 5w
® Azure XHHBEXRE T EENEY

2.3.9. HRANBE ) Azure EUNEE SR

BF

) Azure J@Um{iﬁﬁ_H:.F'EJJ,JE—AH*WWﬂﬁuo RATG IR ZLLME 7 MRS F
Tl (SLA) ¥, HINBEWREHATE. AETHEETETIMEPEREN, XEK
ARINGEINE _JLAEFHFTEEWFH%EE’JI}JM HENSEF XM BRRERFEL

BRIABRAT TR FEEMESER, WSARATIT i F e,

OpenShift Container Platform 4.16 X#f Azure AL (VM) ORI S /550, @it 4iENL2R5 YAML X4,
IR LAEC BN 2R A T EREMINL BRI RGBT, B0, EAI LA X LN 2RESE NEM UEFI R21)
BE, MRL5|5HTHEMEEFEEER (VIPM) £,

BEYRHAARTHEBLN.

X 2.1. UEFI SheEHA®RAH

RE£5|5 M VTPM[2] BHRE
Enabled Enabled =
Enabled Disabled =
Enabled Abg =
Disabled Enabled =
Abg Enabled 2
Disabled Disabled =
Abg Disabled B
Abg Abg B

1. {£ 8 secureBoot FE&,

2. {#F virtualizedTrustedPlatformModule %,
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BAXREXEUENIEMESZER, 1551 Microsoft Azure X F A X Azure EUNZEENE5) X
/=

it 3
1 EXAYEEZRF, NIANREITF YAML X4 02238,
2. Y’ providerSpec FEX FHILL T ER Y IR B MIERE :

2 UEFI ££35| 5# vTPM A MECE R~ HI

apiVersion: machine.openshift.io/vibetai
kind: MachineSet
#...
spec:
template:
spec:
providerSpec:
value:
securityProfile:
settings:
securityType: TrustedLaunch ﬂ
trustedLaunch:
uefiSettings: @)
secureBoot: Enabled 6
virtualizedTrustedPlatformModule: Enabled @)

1 Azure EHINLE B SR, FrEEREBEEEX/ME.
IEEEFAM UEFI 28, B AREBHFTEXNED.
= UEFI £2£8| 5,

0009

EEER vIPM,

o T Azure [1FH, EENGFEBBNNRERE, HFRILAEENENES SERENELE,

2.3.10. [F B EREB E Azure HLEEFIAL

BF

& Azure *ILEFEU*ILAE PMRARTTINRE. HATATIHRER LIS M AR 55 F ML
(SLA) 3%, BUIREAREHARE, BT HEEE T IMERERE ], XERARTIR
IﬂﬁEﬂLiﬁﬁF?%iifﬁﬁi %ﬁEI’\JIjJﬁE HENSEF LM BRRERFE L.

BRIABRAT G FEEMESER, WSARATIT i F e,

OpenShift Container Platform 4.16 3% Azure HlZEEIHL (VM),
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A 64 fi ARM Z214 BRI A ST B E AL

Bt AL AR YAML X4, (ERILIEC BN AR5 A TR Z RS ML WL, g0, BRI L
MERECE VR UEFI R£ThEE, MRE5|I5HE AEMEEFEERR (vIPM) 4,

BXREXRFFEMIENESER, 1ESH Microsoft Azure XA B KL EUHLEIE B

Pt
1 EXAYRESRTD, NINAVSRETIF YAML XHSH 0.

2. 7t providerSpec FEXHRiHLL T ER D ¢

A&l

apiVersion: machine.openshift.io/vibetai
kind: MachineSet
#...
spec:
template:
spec:
providerSpec:
value:
osDisk:
#...
managedDisk:
securityProfile: ﬂ
securityEncryptionType: VMGuestStateOnly 9
#...
securityProfile: 6
settings:
security Type: ConfidentialVM ﬂ
confidential VM:
uefiSettings: 6
secureBoot: Disabled G
virtualizedTrustedPlatformModule: Enabled ﬂ
vmSize: Standard _DC16ads_v5 6

EEANEEINN, BEZEREINRZLEERXE,

J& F3 Azure VM Guest State (VMGS) blob 1%, Iti%BEZE A vIPM,
BENBEINHNRLEERIXE,

FERERNEEIN. EENEESEZ XM

IEEEZFE AN UEFI Z2ThEE, B AN EHEZXMERD

2 UEFI 2£5]%,

EEER vIPM,

999090009
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© EEENBEDNATHIKE,

o JE Azure ]/ rh, BEENBEDEHNRMIFERE, FARINBEMN LTRSS R ENET
fic,
2.3.11. Microsoft Azure FEFIALHYN0IE 2%
D03 4% 45 A B — 4R 1/ O EEFME(SR-IOV)ly Microsoft Azure REFUMIR ML BB Z BT M, XIRES
T REMERE, IhRERIERE NPT EEE.
2.3.11.1. BR il
EREESEFAIMEMLE, EEELUTRS
o L ATE Machine API 2 /FHIERE A T 1IN 45,

e 5 Azure worker 1T RIRIEERZH A vCPU, {B Accelerated Networking EEG@&Z4HIA
vCPU B Azure EFUNLR/N. A TIHRBLLE R, EILAEN &S EN vmSize B{E, BX
Azure VM KNBIME R, 1ES [ Microsoft Azure 3214,

o YUIEIIA Azure £Ef LS XN IHEER,, REMEGHN T RSZERN, HFHZTHT RIS
hifl. BEMB T RLEERIXNIIE, YHBHRENINENSE. XATLUABIMIESMEM, =
BEREIARGEHNE, REEHIMENEIRK,

2.3.12. ¥ GPU 7 RN INEIINAE OpenShift Container Platform &2
R LS FIFERBINTENRERE, LUEN Azure THRNEOIESR T GPU BINL2RE NS,

TR T 2 FuER LI SREY

vmSize NVIDIA GPU Nz &KX GPUH

Standard_NC24s v3 V100 4 x86

Standard_NC4as_T4 T4 1 x86

_v3

ND A100 v4 A100 8 x86
y I8

BRINIERT, Azure V%A GPU B Azure SERIRBIMEZRT, & A1 EESIHB
Azure SEBIRFE K ESAIIE HN,

it

1. 217U 445, &% openshift-machine-api fp & 22 (A R FERINL AR FINLER SR . B MITENESRE
#E Azure KIFH AR AR K, RERFREAAX 2B E8FEiTENSR.
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https://docs.microsoft.com/en-us/azure/virtual-machines/sizes
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I $ oc get machineset -n openshift-machine-api

ot Bl
NAME DESIRED CURRENT READY AVAILABLE AGE
myclustername-worker-centralus1 1 1 1 1 6h9m
myclustername-worker-centralus2 1 1 1 1 6h9m
myclustername-worker-centralus3 1 1 1 1 6h9m

2. BITUTHS, EFIATTE MachineSet & X H R4 REIHE YAML XX, X{E2ERT
GPU BT Bl R E L BIEfit,

$ oc get machineset -n openshift-machine-api myclustername-worker-centralus1 -o yaml >
machineset-azure.yaml

3. &Z& machineset AR :

I $ cat machineset-azure.yaml
machineset-azure.yaml 3 {47~

apiVersion: machine.openshift.io/vibetai
kind: MachineSet
metadata:
annotations:
machine.openshift.io/GPU: "0"
machine.openshift.io/memoryMb: "16384"
machine.openshift.io/vCPU: "4"
creationTimestamp: "2023-02-06T14:08:19Z2"
generation: 1
labels:
machine.openshift.io/cluster-api-cluster: myclustername
machine.openshift.io/cluster-api-machine-role: worker
machine.openshift.io/cluster-api-machine-type: worker
name: myclustername-worker-centralus1
namespace: openshift-machine-api
resourceVersion: "23601"
uid: acd56e0c-7612-473a-ae37-8704f34b80de
spec:
replicas: 1
selector:
matchLabels:
machine.openshift.io/cluster-api-cluster: myclustername
machine.openshift.io/cluster-api-machineset: myclustername-worker-centralusi
template:
metadata:
labels:
machine.openshift.io/cluster-api-cluster: myclustername
machine.openshift.io/cluster-api-machine-role: worker
machine.openshift.io/cluster-api-machine-type: worker
machine.openshift.io/cluster-api-machineset: myclustername-worker-centralusi
spec:
lifecycleHooks: {}
metadata: {}
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providerSpec:
value:
acceleratedNetworking: true
apiVersion: machine.openshift.io/vibetal
credentialsSecret:
name: azure-cloud-credentials
namespace: openshift-machine-api
diagnostics: {}
image:
offer: ™
publisher: "
resourcelD: /resourceGroups/myclustername-
rg/providers/Microsoft. Compute/galleries/gallery_myclustername_n6n4r/images/myclustername
-gen2/versions/latest
sku: "™
version:
kind: AzureMachineProviderSpec
location: centralus
managedldentity: myclustername-identity
metadata:
creationTimestamp: null
networkResourceGroup: myclustername-rg
osDisk:
diskSettings: {}
diskSizeGB: 128
managedDisk:
storageAccountType: Premium_LRS
osType: Linux
publiclP: false
publicLoadBalancer: myclustername
resourceGroup: myclustername-rg
spotVMOptions: {}
subnet: myclustername-worker-subnet
userDataSecret:
name: worker-user-data
vmSize: Standard _D4s_v3
vnet: myclustername-vnet
zone: "1"
status:
availableReplicas: 1
fullyLabeledReplicas: 1
observedGeneration: 1
readyReplicas: 1
replicas: 1

4. Z1TLA T4, 4K machineset-azure.yaml SCAHIRIA :

I $ cp machineset-azure.yaml machineset-azure-gpu.yaml

5. BE# machineset-azure-gpu.yaml LT FER :
e % .metadata.name E N EE gpu AT,

e H X .spec.selector.matchLabels['machine.openshift.io/cluster-api-machineset"], LA
ICECHTRY .metadata.name,
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B .spec.template.metadata.labels["'machine.openshift.io/cluster-api-machineset"],
LAPCEZ#7HY .metadata.name.

1% .spec.template.spec.providerSpec.value.vmSize Ec{ "}y Standard_NC4as_T4_v3,

machineset-azure-gpu.yaml X {5l

apiVersion: machine.openshift.io/vibetai
kind: MachineSet
metadata:
annotations:
machine.openshift.io/GPU: "1"
machine.openshift.io/memoryMb: "28672"
machine.openshift.io/vCPU: "4"
creationTimestamp: "2023-02-06T20:27:12Z2"
generation: 1
labels:
machine.openshift.io/cluster-api-cluster: myclustername
machine.openshift.io/cluster-api-machine-role: worker
machine.openshift.io/cluster-api-machine-type: worker
name: myclustername-nc4ast4-gpu-worker-centralus
namespace: openshift-machine-api
resourceVersion: "166285"
uid: 4eedce7f-6a57-4abe-b529-031140f02ffa
spec:
replicas: 1
selector:
matchLabels:
machine.openshift.io/cluster-api-cluster: myclustername
machine.openshift.io/cluster-api-machineset: myclustername-nc4ast4-gpu-worker-
centralus1
template:
metadata:
labels:
machine.openshift.io/cluster-api-cluster: myclustername
machine.openshift.io/cluster-api-machine-role: worker
machine.openshift.io/cluster-api-machine-type: worker
machine.openshift.io/cluster-api-machineset: myclustername-nc4ast4-gpu-worker-
centralus1
spec:
lifecycleHooks: {}
metadata: {}
providerSpec:
value:
acceleratedNetworking: true
apiVersion: machine.openshift.io/vibetal
credentialsSecret:
name: azure-cloud-credentials
namespace: openshift-machine-api
diagnostics: {}
image:
offer: ™
publisher: "
resourcelD: /resourceGroups/myclustername-
rg/providers/Microsoft. Compute/galleries/gallery_myclustername_n6n4r/images/myclustern
ame-gen2/versions/latest
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sku: "
version:
kind: AzureMachineProviderSpec
location: centralus
managedldentity: myclustername-identity
metadata:
creationTimestamp: null
networkResourceGroup: myclustername-rg
osDisk:
diskSettings: {}
diskSizeGB: 128
managedDisk:
storageAccountType: Premium_LRS
osType: Linux
publiclP: false
publicLoadBalancer: myclustername
resourceGroup: myclustername-rg
spotVMOptions: {}
subnet: myclustername-worker-subnet
userDataSecret:
name: worker-user-data
vmSize: Standard NC4as T4 v3
vnet: myclustername-vnet
zone: "1"
status:
availableReplicas: 1
fullyLabeledReplicas: 1
observedGeneration: 1
readyReplicas: 1
replicas: 1

6. ERIEEMNER, H2TTaax RIATTEE LFHH GPU 11 R E LT diff :

I $ diff machineset-azure.yaml machineset-azure-gpu.yaml

it el

14c14

< name: myclustername-worker-centralus1

> name: myclustername-nc4ast4-gpu-worker-centralus1

23¢23

< machine.openshift.io/cluster-api-machineset: myclustername-worker-centralusi

> machine.openshift.io/cluster-api-machineset: myclustername-nc4ast4-gpu-worker-
centralus1

30c30

< machine.openshift.io/cluster-api-machineset: myclustername-worker-centralusi

> machine.openshift.io/cluster-api-machineset: myclustername-nc4ast4-gpu-worker-
centralus1

67c67

< vmSize: Standard_D4s_v3

> vmSize: Standard_NC4as_T4 v3
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7. BTUTEGS, NEXXHOEERT GPUBITEESE -

I $ oc create -f machineset-azure-gpu.yaml
it B

I machineset.machine.openshift.io/myclustername-nc4ast4-gpu-worker-centralus1 created

. BT %4, &EE openshift-machine-api fp & A FEEHINZSMNERE. BNITENESRSE

#5 Azure RIENFRATARX XK, ZERFREANARZABHNEFEEITENS.

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

T
NAME DESIRED CURRENT READY AVAILABLE AGE
clustername-n6n4r-nc4ast4-gpu-worker-centralus1 1 1 1 1 122m
clustername-n6én4r-worker-centralus1 1 1 1 1 8h
clustername-n6n4r-worker-centralus2 1 1 1 1 8h
clustername-n6én4r-worker-centralus3 1 1 1 1 8h

Z

IZ{TLA e, #EE openshift-machine-api fn &2 AR EFEEHNER. BRENEIESRE—
MTENEE, BEALUY RITEVZSRSE, UEERFEHMRFRXARIMNT =K.

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

T
NAME PHASE TYPE REGION ZONE AGE
myclustername-master-0 Running Standard_D8s_v3 centralus 2
6h40m
myclustername-master-1 Running Standard_D8s_v3 centralus 1
6h40m
myclustername-master-2 Running Standard_D8s_v3 centralus 3
6h40m
myclustername-nc4ast4-gpu-worker-centralus1-w9bgn Running  centralus 1 21m
myclustername-worker-centralus1-rbhéb Running Standard_D4s_v3 centralus
1 6h38m
myclustername-worker-centralus2-dbz7w Running Standard_D4s_v3 centralus
2 6h38m
myclustername-worker-centralus3-p9b8c Running Standard D4s_v3 centralus
3  6h38m

L BIUTHRS, EENATR. NSENNEE, HIEE, 81N TRESTERE Azure KA

OpenShift Container Platform & &85 & L5241,

I $ oc get nodes

I
NAME STATUS ROLES AGE VERSION
myclustername-master-0 Ready control-plane,master 6h39m v1.29.4
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myclustername-master-1 Ready control-plane,master 6h41m v1.29.4
myclustername-master-2 Ready control-plane,master 6h39m v1.29.4
myclustername-nc4ast4-gpu-worker-centralus1-w9bgn Ready worker 14m
v1.29.4

myclustername-worker-centralus1-rbhéb Ready worker 6h29m v1.29.4
myclustername-worker-centralus2-dbz7w Ready worker 6h29m v1.29.4
myclustername-worker-centralus3-p9b8c Ready worker 6h31m v1.29.4

. BEEITENHRENIEK

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

I
NAME DESIRED CURRENT READY AVAILABLE AGE
myclustername-worker-centralus1 1 1 1 1 8h
myclustername-worker-centralus2 1 1 1 1 8h
myclustername-worker-centralus3 1 1 1 1 8h

12. BT TES, MEXXHOIZERT GPUBITENSE -

1=
I $ oc create -f machineset-azure-gpu.yaml

13. ERITENSENTIK

48

I oc get machineset -n openshift-machine-api

i B
NAME DESIRED CURRENT READY AVAILABLE AGE
myclustername-nc4ast4-gpu-worker-centralus1 1 1 1 1 121m
myclustername-worker-centralus1 1 1 1 1 8h
myclustername-worker-centralus2 1 1 1 1 8h
myclustername-worker-centralus3 1 1 1 1 8h

1 BAUTRS, AEGRINSE

I $ oc get machineset -n openshift-machine-api | grep gpu

MachineSet BIAMRFE N 1, LUEBDIEELBI Machine Xf K.,

Kt Bl

I myclustername-nc4ast4-gpu-worker-centralus1 1 1 1 1 121m

2. BT UTHS, EF0IENZSHFER Machine XK :

I $ oc -n openshift-machine-api get machines | grep gpu

it la Nl
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myclustername-nc4ast4-gpu-worker-centralus1-w9bgn Running Standard NC4as_T4_v3
centralus 1 21m

. FARENTRIEERBZEM, TRELZERESCHZA,

2.3.13. #8& Node Feature Discovery Operator

BIEBERAT GPUMTT RE, 13%%2%%)*%7 GPUMTI R, LUMEHEE., Nk, 15RE Node Feature
Discovery (NFD) Operator, NFD Operator 7|77 m R BURE(F i & ThEE, TRFR T EEMBRI T Rl
FIF0 B KA ORI — M A, LUE OpenShlft Contalner Platform AT LMERAE1 1,

it =

1. £ OpenShift Container Platform &5, M OperatorHub %% Node Feature Discovery
Operator,

2. % NFD Operator %2 %! OperatorHub /5, MBZR%M Operator FIFX A% Node Feature
Discovery, #AF1%EHF Create instance, iXR7E openshift-nfd &% 22 i 1 Z&24E nfd-master F
nfd-worker pod, BN iT&ET R—4" nfd-worker pod.

3. BT TS KL Operator BB B REFIELEIZIT
I $ oc get pods -n openshift-nfd
ot Bl
NAME READY STATUS RESTARTS AGE

nfd-controller-manager-8646fcbb65-x5qgk 2/2  Running 7 (8h ago) 1d

4. WS EIHESIES A2 LM Oerator, Hi%#F Create Node Feature Discovery,

5. %% Create LUMJE NFD B E XL KR, X7t openshift-nfd a5 Z2 /5] 18I NFD pod, HiEH
BR A B %5218 OpenShift Container Platform 7 s,

1. MERINE, BT TRSEEIENFD pod BEEEN TR LEZT :

I $ oc get pods -n openshift-nfd

ot B

NAME READY STATUS RESTARTS AGE
nfd-controller-manager-8646fcbb65-x5qgk 2/2 Running 7 (8hago) 12d
nfd-master-769656c4cb-w9vrv 1/1 Running 0 12d
nfd-worker-gjxb2 1/1 Running 3 (3d14h ago) 12d
nfd-worker-xtz9b 1/1 Running 5 (3d14h ago) 12d

NFD Operator "7 PCI ID 3RiIHH| mB95E. NVIDIA &/ PCI D 10de,
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2. iz{TLA T4, &E& NFD Operator £ NVIDIA GPU :
I $ oc describe node ip-10-0-132-138.us-east-2.compute.internal | egrep 'Roles|pci’
it B
Roles: worker
feature.node.kubernetes.io/pci-1013.present=true

feature.node.kubernetes.io/pci-10de.present=true

feature.node.kubernetes.io/pci-1d0f.present=true

10de REINFE/FA T GPU BIT I mINBEFIZRH, IXEEKE NFD Operator AJ LLIE it iA 5]
BT GPU 9 MachineSet B9 &,

Hth

=

P
o TEREITEAEAMEML

2.3.13.1. fE ¥l Microsoft Azure S5 /= PR ANk %%
KA LLB T EAL 235 YAML XA IN acceleratedNetworking, 1 Azure b /5 FIANEMI%E,

FRFH

o BH—/NIIABB Microsoft Azure £, H A Machine API IE&i517,

it 3
e 7f providerSpec FEEHRMUTHE :

providerSpec:
value:
acceleratedNetworking: true ﬂ
vmSize: <azure-vm-size>

@ LaTEmmEmL,
9 BE N VvCPU BJ Azure VM KN, B VM KIIBIER, 1ESH Microsoft Azure
Y*él

BRESR
o EAEYFNZITNT R EBERXNIEE, WMBRENINENEG. ALV S RIRTNR, H
EFBIEBEHNT, RESHIRHHRIERE.

® 1E Microsoft Azure [ 17 £, BEEVZREHEHIVLZZHM Networking B TIHE, FHIIE
Accelerated networking FE%i% &~ Enabled,
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Hi 5w
o Fi RITENSRE

2.4. 7f AZURE STACK HUB LliZit & 88%

&\ LLTE Microsoft Azure Stack Hub EBJ OpenShift Container Platform 2R O RREH T EH 2535
RIHRFEBMN, B, EAAREMBRINBEMEXNZGE, UENFET BRI
+,

BF

& R BETE Machine API ERNER R ERS AN REEMNT B, EERE&HEM
R ERFZEUN MG IEFERE F BEEFH Machine API,

BEEEMZBRIFERE none BIKEETIEE M Machine API, BIfEMIINZIEEFA T BN SRR
HAEZFZINENTE L, MENAXMRE, ARERTEERULSH,

EEERHNTESRE, HETUTHS

I $ oc get infrastructure cluster -o jsonpath='{.status.platform}'

2.4.1. Azure Stack Hub EitE#H23%E B E LR YAML =45l

It YAML RABIE XL T —MNERX i (region)8 1 Microsoft Azure Kigi(zone) iz TR T EHL2RE, FHOIB®E
i+ node-role.kubernetes.io/<role>: " FLiCHY T B,

EABIF, <infrastructure_id> 2EMZR ID #7355, IS ETEEESERINYENER D, M
<role> U_I\IJZEE%//J\\}JI]E’]—F’ 'J—_'_jl:T\_Lo

apiVersion: machine.openshift.io/vibetai
kind: MachineSet
metadata:
labels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id> 0
machine.openshift.io/cluster-api-machine-role: <role>
machine.openshift.io/cluster-api-machine-type: <role> 9
name: <infrastructure_id>-<role>-<region>
namespace: openshift-machine-api
spec:
replicas: 1
selector:
matchLabels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id> 9
machine.openshift.io/cluster-api-machineset: <infrastructure_id>-<role>-<region> G
template:
metadata:
creationTimestamp: null
labels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id> ﬂ
machine.openshift.io/cluster-api-machine-role: <role>
machine.openshift.io/cluster-api-machine-type: <role> g
machine.openshift.io/cluster-api-machineset: <infrastructure_id>-<role>-<region> @
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spec:
metadata:
creationTimestamp: null
labels:
node-role.kubernetes.io/<role>: "™ m
providerSpec:
value:
apiVersion: machine.openshift.io/vibetal
availabilitySet: <availability_set> @
credentialsSecret:
name: azure-cloud-credentials
namespace: openshift-machine-api
image:
offer: ™
publisher: "
resourcelD: /resourceGroups/<infrastructure_id>-
rg/providers/Microsoft. Compute/images/<infrastructure_id> @
sku: "
version:
internalLoadBalancer: ™"
kind: AzureMachineProviderSpec
location: <region> @
managedldentity: <infrastructure_id>-identity @
metadata:
creationTimestamp: null
natRule: null
networkResourceGroup:
osDisk:
diskSizeGB: 128
managedDisk:
storageAccountType: Premium_LRS
osType: Linux
publiclP: false
publicLoadBalancer: "
resourceGroup: <infrastructure_id>-rg @
sshPrivateKey: "
sshPublicKey: "
subnet: <infrastructure_id>-<role>-subnet m @
userDataSecret:
name: worker-user-data @
vmSize: Standard_DS4 v2
vnet: <infrastructure_id>-vnet @

zone: "1" @

QOOCODOOVETESRENFIZEHNEE D WEMZRII D, MRBRE OpensShift
CLI, 1&ATLLEILIZIT AT fr 5 RRERE AR ID

I $ oc get -0 jsonpath="{.status.infrastructureName}{"\n"}" infrastructure cluster
ISR LU T AT e & SRRENF M
$ oc -n openshift-machine-api \

-0 jsonpath="{.spec.template.spec.providerSpec.value.subnet}{"\n"}' \
get machineset/<infrastructure_id>-worker-centralus1
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B LU T U 5 EHREX vhet :

$ oc -n openshift-machine-api \
-0 jsonpath='{.spec.template.spec.providerSpec.value.vnet}{"\n"}' \
get machineset/<infrastructure_id>-worker-centralus1

2.3, 8. 9,11.18,10 (RZ:R I NEF=R IS

OOD =t £itiRH D, T RIFEMMK,

@ EEEHENSHRKE,

@ IEEEFELREK (region) WEREHBNKE (zone) . BIREMIK L HERENRK,
Q@ hEsENTREE,

2.4.2. QBT BN 3%

PRT RERFOUZITENSEN, TR CRRISER LR E TN ENSTER
o

FoRFM

o ERE— OpenShift Container Platform 5£2%,

o % OpenShift CLI (oc) .

e LIEZF cluster-admin f{REIFF &9 &K oc.

o AIE—NATAMSE, EHFERE Azure Stack Hub i+ E#25,

1 Q- aRITENFEEE TR (CR) RHIBIH YAML X, FHHHGEN

<file_name>.yaml,
IR E T <availabilitySet>, <clusterlD>, ] <role> S#{H.,

2. "k iIRIEFBEENREFERIZBEWNME, EOIUMEREFRENATTENSRE !
a. BIHEBHPITENGSE, HETUTHS :

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

I
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. EEEREIENSEAE LHIR (CR) E, HTUTHS :
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$ oc get machineset <machineset_name> \
-n openshift-machine-api -o yaml

it Nl

apiVersion: machine.openshift.io/vibetai
kind: MachineSet
metadata:
labels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id> ﬂ
name: <infrastructure_id>-<role> g
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

SERFE SR 1D,

®9

N =R
-
SNFEARFESNEMIEEIER, 1TEY2E R 8202 worker
infra 284125,

{9 TN 234 & CR B <providerSpec> B HHEREHEFESM, HX CR A
<providerSpec> SHMELER, 1ESHEMENEITTENZRNE CR EBERA,

T T ép 5 #0132 MachineSet CR :

$ oc create -f <file_name>.yaml

o ZiTLAT G, AEFITEISEEINR
I $ oc get machineset -n openshift-machine-api
I

54



%5 2 Z {1/ MACHINE API E18i1 81128

NAME DESIRED CURRENT READY AVAILABLE AGE

agl030519-vplxk-infra-us-east-1a 1 1 1 1
agl030519-vplxk-worker-us-east-1a 1 1 1 1
agl030519-vplxk-worker-us-east-1b 1 1 1 1
agl030519-vplxk-worker-us-east-1¢c 1 1 1 1
agl030519-vplxk-worker-us-east-1d 0 0
agl030519-vplxk-worker-us-east-1e 0 0
agl030519-vplxk-worker-us-east-1f 0 0

LRI EN AR AT T, DESIRED #1 CURRENT BY{E R THL,
A, HERL2, REBRIZITHT,

2.4.3. )2 Azure B| 528
IRE TEA R Q28 Azure W38 S AR S0 0.

FoRFMH

o H—NIAM Microsoft Azure Stack Hub &%,

11m
55m
55m
55m
55m
55m
55m

R compute HlLZRERT

o [HEATEMEFEHELREM diagnostics ELERIMEINERE YAML XH4H B providerSpec %

=l
o XIF Azure Managed 7k /7 :

providerSpec:
diagnostics:
boot:
storageAccountType: AzureManaged ﬂ

ﬂ 15 Azure Managed &K,

o ¥FF Azure Unmanaged TZfifilk /- :

providerSpec:
diagnostics:
boot:
storageAccountType: CustomerManaged ﬂ
customerManaged:

storageAccountURI: https://<storage-account>.blob.core.windows.net g

ﬂ 15 Azure Unmanaged Zf#lK F,
Q % <storage-accounts> B I fi#MK 7 HI& FR,

v pa Y=
; ¥ Azure Blob Storage #4EARS .
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® 7E Microsoft Azure [ 177 £, EENBREEBZHNLZRH Boot diagnostics T, HEIEERILUE
HNFNRTEE.
2.4.4. N SEERE M EENINE BN

RN Azure REINB T, UEMEZERA EHEIR. ETLUER Machine AP| % EIEHE
e P AR 55 axtm AN o

FRE A EENTAREE Azure Key Vault, BEMBEMINBESH, WMEEINBENIIE Cloud Credential
Operator (CCO) #FINRMFIRAEH, IREE, NEEETMEANBEREHEFLN reader B,
SERFEH

o {I|E Azure Key Vault 324,
o QIR EHILA,
o ZHFREALMNEEX B vault BITFRIFRR o

it 3
o TEHERE YAML X4+ providerSpec FEXFECEBRAILNBE., K0

providerSpec:
value:
osDisk:
diskSizeGB: 128
managedDisk:
diskEncryptionSet:

id:
/subscriptions/<subscription_id>/resourceGroups/<resource_group_name>/providers/Microsoft.
Compute/diskEncryptionSets/<disk_encryption_set_name>

storageAccountType: Premium_LRS

Hith 5w
® Azure XHHBEXE M EENEY

2.5.7£ GCP LAt B NE

& T LAFE Google Cloud Platform (GCP)_L# OpenShift Container Platform 2 f QI 2 AR E 25
EXRWRFEBN, BN, EALIARERMIRIIN R EFMEXAINES, LUMERS SRR TN EEB R
=Lk,
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BF

& RBETE Machine API 2 FRERh RSN REEMT BRI, BER A E&RIE
IR R E RN M EEFIBL & F 888 A Machine AP,

HAEZFIZINENTE L, WENAXMRE, ARERTEERULSH,
EEERHNTESRE, HETUTHS

I $ oc get infrastructure cluster -o jsonpath='{.status.platform}'

2.5.1. GCP Lit&H2RXE B E LR YAML =l

Itb YAML RBIE X T —ME Google Cloud Platform (GCP)HiZ{THIT EHERE, F0E5ET node-
role.kubernetes.io/<role>: "" FRiCEI T s, EHA <role> 2 E RN RIF%,

f= OpenShift CLI REXHIE
LTRGBS, EETLUER OpenShift CLI KBNS BFHY— LE1H,

EiiZR# 1D

<infrastructure_id> =/ &R 2 EMZEH ID, CETEEESEHINYENER D, NRELE
OpenShift CLI, e LLEITIZ1T LT 69 4 SRARERE ISR 1D :

I $ oc get -0 jsonpath="{.status.infrastructureName}{"\n"}" infrastructure cluster

BHRRERE

<path_to_image> F# &2 A T AR NTHRMERR, INRERE OpenShift CLI, A LLETZ
TUAT S RIREVR IR IR AR -

$ oc -n openshift-machine-api \
-0 jsonpath="{.spec.template.spec.providerSpec.value.disks[0].image}{"\n"}' \
get machineset/<infrastructure_id>-worker-a

GCP MachineSet {H~%l

apiVersion: machine.openshift.io/vibetai
kind: MachineSet
metadata:
labels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id> ﬂ
name: <infrastructure_id>-w-a
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>-w-a
template:
metadata:
creationTimestamp: null

BEEEMZBRIFERE none BIKEETTIEE M Machine API, BIfEMIINEIEEFAITT BN SRR
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labels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id>
machine.openshift.io/cluster-api-machine-role: <role> 9
machine.openshift.io/cluster-api-machine-type: <role>
machine.openshift.io/cluster-api-machineset: <infrastructure_id>-w-a
spec:
metadata:
labels:
node-role.kubernetes.io/<role>: "
providerSpec:
value:
apiVersion: gcpprovider.openshift.io/vibetat
canlPForward: false
credentialsSecret:
name: gcp-cloud-credentials
deletionProtection: false
disks:
- autoDelete: true
boot: true
image: <path_to_image> 6
labels: null
sizeGb: 128
type: pd-ssd
gcpMetadata:
- key: <custom_metadata_key>
value: <custom_metadata_value>
kind: GCPMachineProviderSpec
machineType: n1-standard-4
metadata:
creationTimestamp: null
networklinterfaces:
- network: <infrastructure_id>-network
subnetwork: <infrastructure _id>-worker-subnet
projectID: <project_name> 6
region: us-centrald
serviceAccounts:
- email: <infrastructure_id>-w@-<project_names.iam.gserviceaccount.com
scopes:
- https://www.googleapis.com/auth/cloud-platform
tags:
- <infrastructure_id>-worker
userDataSecret:
name: worker-user-data
zone: us-centrali-a

Hrh <infrastructure_id> 2E&iZ2H ID, ©ETEEBSERINLENERE D,
X F <node>, EEZRIMBIT RIF

EE LA B S S AR BRI EE,

09

E{FHF GCP Marketplace #if%, 1518EE{FHAMIHEE :
® OpenShift Container Platform:

https://www.googleapis.com/compute/vi/projects/redhat-marketplace-
public/global/images/redhat-coreos-ocp-413-x86-64-202305021736
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® OpenShift Platform Plus: https://www.googleapis.com/compute/vi/projects/redhat-
marketplace-public/global/images/redhat-coreos-opp-413-x86-64-202305021736
® OpenShift Kubernetes Engine:
https://www.googleapis.com/compute/vi/projects/redhat-marketplace-

public/global/images/redhat-coreos-oke-413-x86-64-202305021736

Q A%k : Ll key:value X I A E B E L u#ifE, BXRAH, HSM GCP X#, UEFHEHE L
TTEIE.

9 %t F <project_names, &5 E AT EER GCP i EHATR,

2.5.2. QI EHEE
T RERFURNITENBEN, ETTLUAIE S DHRH S EREERE T BMN T E R

3/ NO

SeRFZ M
o IRE— OpenShift Container Platform &&%,
o L% OpenShift CLI (oc) .

e LIBEZH cluster-admin f{REIFE - 19 &5 oc.

it =
1 Q- I ERITENFEEE TR (CR) RHIBIH YAML XX, FHHGEN

<file_names>.yaml,
IR IZE <clusterlD> 1 <role> SHH,

2. Wik MMREFHEENFEFRXEWNNME, EFTUMEERPRENAITENSE
a. BIIHERTNITENSEE, HTUTHS

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

I
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. EEFREIIENSEAE LHIR (CR) E, HTUTHS

$ oc get machineset <machineset_name> \
-n openshift-machine-api -o yaml

A
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apiVersion: machine.openshift.io/vibetai
kind: MachineSet
metadata:
labels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id> ﬂ
name: <infrastructure_id>-<role>
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

SERFE SR 1D,

®9

N =R
-
NFEARFESNEMIEEMIER, TEY2E R 8202 worker
infra 284125,

{9 THEN 224 & CR B <providerSpec> B HHEREHEFELSM, HX CR A
<providerSpec> SHMELER, 1ESHEMENEITTENZRNE CR EBERA,

TUL T ép 5 #0132 MachineSet CR :

$ oc create -f <file_name>.yaml

o ZfTLAT T, EEIENNSREIK:

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

Bl
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
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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

LA EHBRE T AAS, DESIRED f CURRENT BI{ERITE., MR compute HLERERT

A, EEFNLH, RAEBRITHS,
2.5.3. fE Al A SR Eo B 5 A MR A R Y
AT LGB AL BR 4 YAML 3O, BRI H IR B SRA0R A MR AL 2B,
BRFBAMHMARE, FAME. RETAEMRNNESER, %85 GCP Compute Engine X145
A MHANER.
iz

1 EXASERSRR, HITANBRETIF YAML A0,

2. Yn%E providerSpec FEXHBILLTAT :

apiVersion: machine.openshift.io/vibetai
kind: MachineSet
spec:
template:
spec:
providerSpec:

value:
disks:

type: <pd-disk-type> ﬂ

BEERFAM#MERE, SMEN pd-ssd. pd-standard #1 pd-balanced, ZXi\{E pd-
standard,

® 7 Google Cloud # &, EFVFEIMENNAENIEE, FHIUIE Type FRES SECE ML
REIPTRL,

2.5.4. fE AN S RECENLE EUAL
EITHRENLERE YAML XX, (BRI LARR B34 A T EBH0HL 38 MM B8 AL,
BARNBEEUNIIE. NEEMFFUENESRES, H80 GCP Compute Engine XR4H X HLE NI K9

=8
A /tho

N 64 fiI ARM %1 BRI STHRILES RE FU AL
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BF

OpenShift Container Platform 4.16 AZ{F— LA BITEIHEE, 21{EH AMD Secure
Encrypted Virtualization Secure Nested Paging (SEV-SNP) B9#1 %% E#H.

Pt
1 EXAYESRD, NINANSRETIF YAML XHS 0@,

2. 7t providerSpec FEXHRiHLL T ER D :

apiVersion: machine.openshift.io/vibetai
kind: MachineSet

spec:
template:
spec:
providerSpec:
value:
confidentialCompute: Enabled ﬂ
onHostMaintenance: Terminate 9

machineType: n2d-standard-8 6

BERD EENEENY. BME N Disabled =% Enabled,

®9

EEENAET EHHFEVANIT, MEGSEEER, S FERNEEMIBINEG, 1t
{ERIURE N Terminate, XREIEEMN. VBB SEF LTS,

g EESFNBELAANERE, NBEUNLSE N2D #1 C2D RIIF K8,

® 7E Google Cloud #Hl& 7, BEENBFEMBENNERNFERE, FHEUE Confidential VM EIE R
IR B BRI (E ThC,

2.5.5. G2 ERE N AIIE G BN EFIINL 255
f&m] LLR QB —NME GCP LiZfTHIT BN EBRERTTAIMA, 1% MachineSet 3350 E HIERENE
PIMSEBI, 36 5 BRI E) 6 R T #8841/ Compute Engine B8, BHIt—MREEFMEARE, EATLUSH
& EANLLF A TR FRIr T/E A%, MBS TRESTENAE. Ry BRIERE,
GCP Compute Engine RIBBIT 24 1E AT IE GBI E AN SE5), Compute Engine MA 4 %0 58H], RTR
£ 30 WINZEHET, & Compute Engine & 178 5@, OpenShift Container Platform Frig M 3255
B SEBI R BR TR (3, MNRSEHIRAZIE, N ACPI G3 Mechanical Off E5A&7E 30 Mg & £ EIIR/F
R4, R, BEEMHESIR Compute Engine ##ty TERMINATED R 75
FERE & EASGIN eTae s B HL PR, EHMT :

o BRI EMH

o IRMAEYIE & AU L FIER A

o ZSEBIDNIE S EUALEAIRA D ECRY 24 /N HERRBILE R
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Y GCP &b —NEBINF, FERTIE & RN ERT R iz iTHX LB SMRNEE TR, W THERITE
MBERIFHE, ITENSROE—MFRIE G EVLHIBN LS.

2.5.5.1. AT BB E OB IC & EUHLEH)
R LLB T BN SR IZE YAML X4 AN preemptible, 7£ GCP L5306 & BN 41,

i =
e 1T providerSpec FEXHIRIILLTT

providerSpec:
value:
preemptible: true

N preemptible #i% & true, NEEBIFDNE, HZREHIRILH interruptable-instance,

2.5.6. F N2 LA E Shielded VM £
BT IR YAML X8, Ea] LABC B X235 B T ERE R854 Shielded VM 1171,

A% Shielded VM M HIThEEME S5 8, HS WA X Shielded VM BJ GCP Compute Engine 314,

it =
1 EXAYRESRTD, NIAVSRETIF YAML XHS 0@,

2. 7t providerSpec FEHIRiHLL T ER D ¢

apiVersion: machine.openshift.io/vibetai
kind: MachineSet

#...
spec:
template:
spec:
providerSpec:
value:
shieldedInstanceConfig: ﬂ
integrityMonitoring: Enabled g
secureBoot: Disabled 6
virtualizedTrustedPlatformModule: Enabled @)
#..

\

EARTH, BEMEBER Shielded VM 1571,
T 5%

seEEM IS BW(E N Disabled = Enabled,

% .
~ ERTEERERE, TREREUIETAER (VIPM),

g EEERERET UEFI 228|5, B#IE N Disabled = Enabled.
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© EERTHMT VIPM, HH(EY Disabled = Enabled.

e {#[ Google Cloud # &, EFEVFEIMEBHINARRIERE, FHIUIE Shielded VM IETHZ B S 1&
FCERY{E LA,
Hith BHIR

® [t/ =2 Shielded VM?
o RLB|F
o EHZEMEMEAER VIPM)

o SEEEMUI

2.5.7. WHBE SR EEMNINEEEH

Google Cloud Platform (GCP) Compute Engine 271 F F iR I B B MNP ML AL LR, A
FHRHBINBEZHHATING, MARMBRHHE. BILERT, Compute Engine {8 Compute
Engine BN X LEEHE,

&R LAME A Machine AP BB FE AR EEMNRHARAME., BOIE L2 KMS 250 F RS K
FOBREBIIE, B8 KMS BRI, B LHFIALE kARSI B IENEE,

NRERBG T AIRS AT KMS 1n#, NIfEA Compute Engine BRIARRSSIK . #0FR
RBEFEATARSKS, MWAIEF ERIARRS ARG A%, Compute Engine BRIA
ARSS5 MK F1 & #1581 service-<project_numbers@compute-
system.iam.gserviceaccount.com &=,

it

1 BERVFRERSIKT A KMS B8, FAURSIKRTIERN IAM A6, i5HEAEN KMS B
BT BRIV EZITU TGRS

$ gcloud kms keys add-iam-policy-binding <key_name> \
--keyring <key_ring_name> \
--location <key_ring_location> \
--member "serviceAccount:service-<project_number>@compute-
system.iam.gserviceaccount.com” \
--role roles/cloudkms.cryptoKeyEncrypterDecrypter

2. TENLBR5 YAML X4 H providerSpec FEEHECE N H, 40 :

apiVersion: machine.openshift.io/vibetai
kind: MachineSet

spec:
template:

spec:
providerSpec:
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value:
disks:

- type:
encryptionKey:

kmsKey:
name: machine-encryption-key 0
keyRing: openshift-encrpytion-ring
location: global
projectID: openshift-gcp-project ﬂ

kmsKeyServiceAccount: openshift-service-account@openshift-gcp-

project.iam.gserviceaccount.com 6

BT MBNE - EENNBERALH.
KMS ZEEARTE R KMS BEHIA B E #R,
KMS BHHEAFIER GCP L&,

Al FIE KMS BHIAIE 1D, RSB/ XEWE ID, NfEAUENRXENERIX
i& projectiD,

Al FFAE KMS BEAMEE KRS K. REF/IXERSKS, NEM Compute
Engine BRIAARSSIK o

® 0009

L FEAERH providerSpec X RECE OIEFNRGE, WMEMBBHAMRKMER KMS BHME,

2.5.8. NitBEHEBIXE/S A GPU XHF

Google Cloud Platform(GCP)Compute Engine f 77 P E A LA RN GPU, BT iR GPU #
R TR BRI E/5 A T LhIheemit B2 E B iF 1T, GCP B OpenShift Container Platform 32
£ A2 #1 N1 #1235 H 89 NVIDIA GPU 182,

* 2.2. ZHM GPU EBE
RIS HZHR GPU 381 HARRB M

NVIDIA A100 nvidia-tesla-a100

a2-highgpu-1g
e a2-highgpu-2g
e a2-highgpu-4g
e a2-highgpu-8g

e a2-megagpu-16g
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RIS HZHR GPU 38 HARER M
idia-tesla-k

NVIDIA K80 nvidia-tesla-k80 o ni-standard-1
NVIDIA P100 nvidia-tesla-p100 e nil-standard-2

e ni-standard-4
NVIDIA P4 nvidia-tesla-p4

e ni-standard-8
NVIDIA T4 nvidia-tesla-t4 e ni-standard-16
NVIDIA V10O nvidia-tesla-v100 ¢ ni-standard-32

e n1-standard-64
e n1-standard-96
e ni-highmem-2
e ni-highmem-4
e ni-highmem-8
e ni-highmem-16
e ni-highmem-32
e ni-highmem-64
e ni-highmem-96
e ni-highcpu-2
e ni-highcpu-4
e ni-highcpu-8
e ni-highcpu-16
e ni-highcpu-32
e ni-highcpu-64

e ni-highcpu-96

1L BXNSBRENELER, SENS. FEM. RETHMERRE, 1§56 GCP Compute
Engine 3X#8, BX N1#l&E. A2 ITEHRIIF GPU KUK XK a Ak,

&7 LA Machine API & L ZE B F L4189 GPU,

IR LTE NUITENFIIREEN S, UWEREAP—INTEN GPU RBFHITEHE, A2 iTENRIIFHN
2RI KB GPU, A ERE S HLINESS.

AXEFERTFEFIENEHMN GPU,
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iy =
1 EXAGESED, THANEITENSEN YAML X4, SOIRFrITENES.

2. TEIT BN KB YAML X4 H ) providerSpec ZEXHIEE GPU BB, EEZ WU TAERE BT
i

A2 HLERERE RS -

providerSpec:
value:

machineType: a2-highgpu-1g ﬂ
onHostMaintenance: Terminate
restartPolicy: Always 6

ﬂ FEENIERE, BREA2VSBEFITESHIIRRE,
Q EER GPU Z#Ef, &i71% HostMaintenance % &/ &1k,

© iENBRBRENNSBEEENRR. RIFOESR Always 5 Never,

N1 HLZSREERERA -

providerSpec:
value:

gpus:
- count: 1

type: nvidia-tesla-p100 9
machineType: n1-standard-1
onHostMaintenance: Terminate ﬂ
restartPolicy: Always 6

EEEMINEIN 28 GPU 4,
EEEMINEIV SR GPU KB, MENZRREM GPU RERR.
EENMSRE, MENSFKEN GPU RERR,

EEH GPU Z#Ef, &i71% HostMaintenance % &/ &1k,

0009

HNITENRXEBENNRIEEEHEE, RVFHER Always 3% Never,

2.5.9. ff GPU 7 m N INZEII A OpenShift Container Platform S&fH
R LS FIFHEREV T ENEBREEE, LUEH GPU =HNELIEERA T GPU N2 E L2,
TRIE T2 UERSEFI SR EY

SE| Ry NVIDIA GPU hi&2: =Kk GPU

a2-highgpu-1g A100 1 x86

67



OpenShift Container Platform 4.16 L83 &H

SE| Ry NVIDIA GPU hi&2: =Kk GPU 2By
ni-standard-4 T4 1 x86
b =

1. #I/E¥1A MachineSet #IEI7,

2. 7E3rEIAR, 1£ metadata.name R E N EE LI, F7E machine.openshift.io/cluster-api-
machineset 897 ™ S£5 fh BB AL 2R SR B R

3. ECRSEBIRE, FLUTMATRIEIFTEH89 MachineSet :

machineType: a2-highgpu-1g
onHostMaintenance: Terminate

a2-highgpu-1g.json X4l

{

"apiVersion": "machine.openshift.io/vibetal",
"kind": "MachineSet",
"metadata”: {
"annotations": {
"machine.openshift.io/GPU": "0",
"machine.openshift.io/memoryMb": "16384",
"machine.openshift.io/vCPU": "4"
b
"creationTimestamp™: "2023-01-13T17:11:02Z",
"generation": 1,
"labels": {
"machine.openshift.io/cluster-api-cluster": "myclustername-2pt9p"
b
"name": "myclustername-2pt9p-worker-gpu-a",
"namespace": "openshift-machine-api”,
"resourceVersion": "20185",
"uid": "2daf4712-733e-4399-b4b4-d43cb1ed32bd"
},
"spec": {
"replicas": 1,
"selector": {
"matchLabels": {
"machine.openshift.io/cluster-api-cluster": "myclustername-2pt9p",
"machine.openshift.io/cluster-api-machineset": "myclustername-2pt9p-worker-gpu-

}
b
"template": {
"metadata”: {
"labels": {
"machine.openshift.io/cluster-api-cluster": "myclustername-2pt9p",
"machine.openshift.io/cluster-api-machine-role": "worker",
"machine.openshift.io/cluster-api-machine-type": "worker",
"machine.openshift.io/cluster-api-machineset": "myclustername-2pt9p-worker-
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gpu_all

b
"spec": {
"lifecycleHooks": {},
"metadata”: {},
"providerSpec™: {
"value": {
"apiVersion": "machine.openshift.io/vibetal",
"canlPForward": false,
"credentialsSecret": {
"name": "gcp-cloud-credentials”

}

}

"deletionProtection": false,
"disks": [
{
"autoDelete": true,
"boot": true,
"image": "projects/rhcos-cloud/global/images/rhcos-412-86-
202212081411-0-gcp-x86-64",
"labels": null,
"sizeGb": 128,
"type": "pd-ssd"
}
1,
"kind": "GCPMachineProviderSpec",
"machineType": "a2-highgpu-1g",
"onHostMaintenance": "Terminate",
"metadata”: {
"creationTimestamp": null

b

"networklinterfaces": [
{
"network": "myclustername-2pt9p-network”,
"subnetwork": "myclustername-2pt9p-worker-subnet”

}
],

"preemptible": true,
"projectID": "myteam"”,
"region": "us-centrali",
"serviceAccounts": |

{
"email": "myclustername-2pt9p-w@myteam.iam.gserviceaccount.com"”,
"scopes”: [
"https://www.googleapis.com/auth/cloud-platform"
]
}
1,
"tags": [
"myclustername-2pt9p-worker"
1,

"userDataSecret": {
"name": "worker-user-data"

b

"zone": "us-centrali-a"
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}
}
}

}

"status": {
"availableReplicas": 1,
"fullyLabeledReplicas": 1,
"observedGeneration": 1,
"readyReplicas": 1,
"replicas": 1

4. BT T e, BEEUAT R, NBNNEE. H5I8, BN RBETERE GCP Kl
OpenShift Container Platform & &85 & L5261,

I $ oc get nodes

it Bl

NAME STATUS ROLES AGE VERSION
myclustername-2pt9p-master-0.c.openshift-ge.internal Ready control-plane,master
8h v1.29.4

myclustername-2pt9p-master-1.c.openshift-ge.internal Ready  control-plane,master
8h v1.29.4

myclustername-2pt9p-master-2.c.openshift-qge.internal Ready  control-plane,master
8h v1.29.4

myclustername-2pt9p-worker-a-mxtnz.c.openshift-ge.internal Ready  worker

8h v1.29.4

myclustername-2pt9p-worker-b-9pzzn.c.openshift-qge.internal Ready  worker

8h v1.29.4

myclustername-2pt9p-worker-c-6pbg6.c.openshift-ge.internal Ready  worker

8h v1.29.4

myclustername-2pt9p-worker-gpu-a-wxcr6é.c.openshift-ge.internal Ready  worker
4h35m v1.29.4

5. iz{TLA T4, EE openshift-machine-api 5% 22 A R FERNZ NS, B MITENESRSE
#5 GCP XM AR AR XE, R&EBEFRERARXZF B ETFEITENLR.

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

I
NAME DESIRED CURRENT READY AVAILABLE AGE
myclustername-2pt9p-worker-a 1 1 1 8h
myclustername-2pt9p-worker-b 1 1 8h

1
1 1

myclustername-2pt9p-worker-c 1 1 8h
myclustername-2pt9p-worker-f 0 0 8h

6. iI{TLA T4, &E openshift-machine-api fip & 22 5] FEIEHINZR. BRENENESHE—
MNMHENEE, BEATLY BITENSSE, UWMEEFEH XX ERMT =,

I $ oc get machines -n openshift-machine-api | grep worker
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it Nl

myclustername-2pt9p-worker-a-mxtnz Running n2-standard-4 us-centrall us-
centrali-a 8h
myclustername-2pt9p-worker-b-9pzzn Running n2-standard-4 us-centrali us-
centrall-b 8h
myclustername-2pt9p-worker-c-6pbg6 Running n2-standard-4 us-centrall us-
centrall-c 8h

7. iz TS, EHIAITE MachineSet E X HHIF4REH ] JSON X, XFEERAT
GPU BIiT B8 5E R L HE T,

$ oc get machineset myclustername-2pt9p-worker-a -n openshift-machine-api -o json >
<output_file.json>

8. JmiE JSON XX {f, %%t MachineSet & Vi F{TLLTFHK :

®iT 7 metadata.name F LR 71 machine.openshift.io/cluster-api-machineset 5:f|
FIEATFRE gpu REF P LEEFE LT,

%7 MachineSet & X # machineType B/ a2-highgpu-1g, EH&3E NVIDIA A100
GPU,

ja .spec.template.spec.providerSpec.value.machineType ocp_4.16_machineset-a2-
highgpu-1g.json

"a2-highgpu-1g"

<output_file.json> X4 #{R#F7 ocp_4.16_machineset-a2-highgpu-1g.json,

9. H#1 ocp_4.16_machineset-a2-highgpu-1g.json FRILLTFE :

¥ .metadata.name EX HEE gpu AT,

B X .spec.selector.matchLabels["'machine.openshift.io/cluster-api-machineset"], LA
ICEC#HHY .metadata.name,

B X .spec.template.metadata.labels["'machine.openshift.io/cluster-api-machineset"],
LAPCEZ#7HY .metadata.name.

1% .spec.template.spec.providerSpec.value.MachineType =i}y a2-highgpu-1g.

£ machineType F/ARMEL 1T @ ~"onHostMaintenance": "Terminate".{3I40 :

"machineType": "a2-highgpu-1g",
"onHostMaintenance": "Terminate",

10. EIGUEEMEDY, HTU TSN REITEE L GPU T RE LT diff :

$ oc get machineset/myclustername-2pt9p-worker-a -n openshift-machine-api -o json | diff
ocp_4.16_machineset-a2-highgpu-1g.json -

it
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15¢15

< "name": "myclustername-2pt9p-worker-gpu-a”,

> "name": "myclustername-2pt9p-worker-a",

25¢25

< "machine.openshift.io/cluster-api-machineset": "myclustername-2pt9p-worker-
gpu-a’

> "machine.openshift.io/cluster-api-machineset": "myclustername-2pt9p-worker-a"
34c34

< "machine.openshift.io/cluster-api-machineset": "myclustername-2pt9p-worker-
gpu-a’

> "machine.openshift.io/cluster-api-machineset": "myclustername-2pt9p-worker-
all

59,60c59

< "machineType": "a2-highgpu-1g",

< "onHostMaintenance": "Terminate",

> "machineType": "n2-standard-4",

N ZITUTRS, MEXXHARERT GPUBITENARSE

I $ oc create -f ocp_4.16_machineset-a2-highgpu-1g.json
Kot B
I machineset.machine.openshift.io/myclustername-2pt9p-worker-gpu-a created

1 BITUT S, BEEERIIRMNESE

z

I $ oc -n openshift-machine-api get machinesets | grep gpu

MachineSet BIAZ#IXE N 1, LUEBSHOIEHH Machine XK.

Kt Bl

I myclustername-2pt9p-worker-gpu-a 1 1 1 1 5h24m
2. BT TS, AFENZEERN Machine AR :

I $ oc -n openshift-machine-api get machines | grep gpu

ot Bl

myclustername-2pt9p-worker-gpu-a-wxcr6 Running a2-highgpu-1g us-centrall us-
central1-a 5h25m
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=

B et
-
oIr
o
fuls
=
R
HE
=

= AFEN TREXZEREEEZA,

2.5.10. BE Node Feature Discovery Operator

BIBERAT GPUKT AE, ,.J\ﬁ':'%%iif)u)i'ﬁﬁT GPUBITIR, UEFEE, Nk, ERE Node Feature
Discovery (NFD) Operator, NFD Operator iRl R YR IX &5 ThEE, BRRR T EEMZR T A
FIF0 B R R — M A, LUE OpenShlft Contalner Platform AT LMERAE1 1,

it

1. £ OpenShift Container Platform &5, M OperatorHub %% Node Feature Discovery
Operator,

2. 9 NFD Operator Z%: %l OperatorHub [5, MBZR%E# Operator 715k A1%F Node Feature
Discovery, #A/G1L#F Create instance, iX=7E openshift-nfd an & 22 [B] &% nfd-master #]
nfd-worker pod, &/ itE T "R— nfd-worker pod.

3. BT TS KL Operator BB B REFIEEIZIT
I $ oc get pods -n openshift-nfd
o B
NAME READY STATUS RESTARTS AGE
nfd-controller-manager-8646fcbb65-x5qgk 2/2  Running 7 (8h ago) 1d

4. WS EIHESIA A2 LM Oerator, Hi%#E Create Node Feature Discovery,

5. 1% Create LU NFD B E LR, 1IX&7E openshift-nfd 634 Z2 (5] A GIEE NFD pod, WEEH
BR A1 B X518 OpenShift Container Platform 7 s,

1. MERINGE, BT TRSEEIENFD pod BEEEN TR EZT :

I $ oc get pods -n openshift-nfd

it Bl

NAME READY STATUS RESTARTS AGE
nfd-controller-manager-8646fcbb65-x5qgk 2/2 Running 7 (8hago) 12d
nfd-master-769656c4cb-w9vrv 1/1 Running 0 12d
nfd-worker-gjxb2 1/1 Running 3 (3d14h ago) 12d
nfd-worker-xtz9b 1/1  Running 5 (3d14h ago) 12d

NFD Operator 7 PCI ID 3RIHH|TY mB95EH. NVIDIA £ PCIID 10de,

2. i3{TLA R4, &E& NFD Operator £ NVIDIA GPU :

I $ oc describe node ip-10-0-132-138.us-east-2.compute.internal | egrep 'Roles|pci’
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I
Roles: worker
feature.node.kubernetes.io/pci-1013.present=true
feature.node.kubernetes.io/pci-10de.present=true

feature.node.kubernetes.io/pci-1d0f.present=true

10de REINFE/FA T GPU BIT BT mINBESIZRH, IXEERE NFD Operator AJ LAIE it iA 5]
BT GPU 9 MachineSet B9 &,

2.6. £ IBM CLOUD A&t &N SE

& T LAFE IBM Cloud® £BJ OpenShift Container Platform & OB RAREMNITENBRELFH RIEEE
B, a0, el LA RPN AR XL, UENFE TEREEBEFNZE L,

BF

& R BETE Machine API I2{ERER R ERS AN RS EMNT B, EERE&HEM
%*’Jﬁﬁiﬁﬁ-ﬁggxﬂﬁ’]hfb%ﬂﬁﬂ%? £{# FH Machine API,

BEEEMZBRIFERE none BIKEETTIAE M Machine API, BIfEMIINZIEEFA T B SRR
HAEZFZINENTE L, ENAXMRE, ARERTEERULSH,

EEERHNTESRE, HETUTHS

I $ oc get infrastructure cluster -0 jsonpath='{.status.platform}'

2.6.1.IBM Cloud it &E#.25%E B E L HIEREN YAML R4

It YAML RBIE T —PMEMKX g ER IBM Cloud® Xigiiz TRt EN 284, HO0/E8EiT node-
role.kubernetes.io/<role>: " FiC BT .,

TEARHBIF, <infrastructure_id> 2EMZR ID 1%, U EETEEEFEENEENSEEID, M
<role> U_I\IJZEE%//J\\}JI]E’]—F’ 'J—_'_jl:T\_Lo

apiVersion: machine.openshift.io/vibetai
kind: MachineSet
metadata:
labels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id> 0
machine.openshift.io/cluster-api-machine-role: <role> 9
machine.openshift.io/cluster-api-machine-type: <role> 6
name: <infrastructure_id>-<role>-<region>
namespace: openshift-machine-api
spec:
replicas: 1
selector:
matchLabels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id> 9
machine.openshift.io/cluster-api-machineset: <infrastructure_id>-<role>-<region> G
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template:
metadata:
labels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id> ﬂ
machine.openshift.io/cluster-api-machine-role: <role> 9
machine.openshift.io/cluster-api-machine-type: <role> Q
machine.openshift.io/cluster-api-machineset: <infrastructure_id>-<role>-<region> @
spec:
metadata:
labels:
node-role.kubernetes.io/<role>: "
providerSpec:
value:
apiVersion: ibmcloudproviderconfig.openshift.io/vibetai
credentialsSecret:
name: ibmcloud-credentials
image: <infrastructure_id>-rhcos m
kind: IBMCloudMachineProviderSpec
primaryNetworkInterface:
securityGroups:
- <infrastructure_id>-sg-cluster-wide
- <infrastructure_id>-sg-openshift-net
subnet: <infrastructure_id>-subnet-compute-<zone> @
profile: <instance_profile> @
region: <region>
resourceGroup: <resource_group> @
userDataSecret:
name: <role>-user-data @
vpc: <vpc_name> m
zone: <zone>

QOO0 = T B SRR ENRE 1D MRS D, MRBRE OpenShift CLI, EAILEIZT
LT A SRIRERE 44 1D :

I $ oc get -0 jsonpath="{.status.infrastructureName}{"\n"}" infrastructure cluster

(273, 8} 9,16 23ISRt

OO =iz D, T RIREMBK,

FAF £ LM B E Y Red Hat Enterprise Linux CoreOS(RHCOS) &,

IR I B E AR ID MK ISR EN 2. BRENR ZREIEENXE,
157 IBM Cloud® LB EE .

EEENENSFHX I,

EHARENSFTRMETRA, X2LEMNIEENINATIRAE, NREEMEN D MR ERF
DI HRA.

VPC &R,

00 99009

EEEAEBK (region) REMEN RIS (zone) . HREHIM X FHFEEENKE,

75


https://cloud.ibm.com/docs/vpc?topic=vpc-profiles&interface=ui

OpenShift Container Platform 4.16 L83 &H

2.6.2. I BN RE
BT RERFURNITENBESN, STTLUAIE S DHRH S ERIEERME T EMN R E K

N
NiTvo

SeRFZH
o ERE— OpenShift Container Platform %&%,
e & OpenShift CLI (oc) o

o LIEA cluster-admin I [RHIFE - &5 &% oc.

i
1 -1 aRITENSEEE LR (CR) REIBH YAML XX, FHiGHGEN

<file_names>.yaml,
IR IXE <clusterlD> 1 <role> SHH,
2. ik MREFREZNREFERXENNE, ETUMEREPRENFITENSRE

a. BIIHERHNITENSEE, HTUTHS

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

I
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. EEFREIENBREEE LHIR (CR) BEH, HZITUTHS

$ oc get machineset <machineset_name> \
-n openshift-machine-api -o yaml

it Nl

apiVersion: machine.openshift.io/vibetai
kind: MachineSet
metadata:
labels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id> ﬂ
name: <infrastructure_id>-<role> g
namespace: openshift-machine-api
spec:
replicas: 1
selector:
matchLabels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id>
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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

SERFE SR 1D,

®9

N =R
-
SNFEERFBESNEMIEEMIER, TEY2E R 8202 worker
infra 2844125,

g T EHELE CR B9 <providerSpec> SO HHEREHETFFELSM, BX CR K
<providerSpec> SHMELE L, HSHEHNHENFEITEVZNE CR BEERA,

T T ép 5 #0132 MachineSet CR :

$ oc create -f <file_name>.yaml

o ZfTLAT T, EEIENSGEIK:

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

I
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

LT ENBRE R AR, DESIRED 1 CURRENT MI{ERILED, 1R compute HERERFA
A, HEFNL2, REBRZITHT,

2.7. 7£ IBM POWER VIRTUAL SERVER L& X 2=&E
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& T LATE IBM Power® Virtual Server _EBJ OpenShift Container Platform £t/ RRMIT BN 2R EFE
WRRHFEBN, flan, a0 EMBRENBREEXVER, UEN SRR TEAEEB IS
.

BF

& RBETE Machine API 2 {FRERh RSN REEMT BRI, BE R E&RIEI
R R R E RN M EIEFIBL & F 888 A Machine AP,

BEEEMZBRIFERE none BIEEETTIEE M Machine API, BIfEMIINZIEEFAIT B SRR
HAEZFIZINENTE L, BENAXMRE, ARERTEERULSH,

EEERHNTESRE, HETUTHS

I $ oc get infrastructure cluster -o jsonpath="{.status.platform}'

2.7.1.1BM Power Virtual Server b1t &35 % & B E X FKIRHN YAML =4

It YAML X RBIE LT —NEX 8 ER IBM Power® Virtual Server RIgHIZ{THITENSRE, F
fI/E @17 node-role.kubernetes.io/<role>: "" FRiCBY T s,

EARBIF, <infrastructure_id> BEMMZRI ID 175, UG EFEEESEHINXENSER D, ™
<role> U_I\IJZEE%//J\\}JI]E’]—F’ jl:/f\?_'go

apiVersion: machine.openshift.io/vibetai
kind: MachineSet
metadata:
labels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id> ﬂ
machine.openshift.io/cluster-api-machine-role: <role> 9
machine.openshift.io/cluster-api-machine-type: <role> 6
name: <infrastructure_id>-<role>-<region>
namespace: openshift-machine-api
spec:
replicas: 1
selector:
matchLabels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id> 9
machine.openshift.io/cluster-api-machineset: <infrastructure_id>-<role>-<region> G
template:
metadata:
labels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id> ﬂ
machine.openshift.io/cluster-api-machine-role: <role> 6
machine.openshift.io/cluster-api-machine-type: <role> Q
machine.openshift.io/cluster-api-machineset: <infrastructure_id>-<role>-<region> @
spec:
metadata:
labels:
node-role.kubernetes.io/<role>: "
providerSpec:
value:
apiVersion: machine.openshift.io/v1
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credentialsSecret:
name: powervs-credentials
image:
name: rhcos-<infrastructure id> m
type: Name
keyPairName: <infrastructure_id>-key
kind: PowerVSMachineProviderConfig
memoryGiB: 32
network:
regex: "\DHCPSERVER[0-9a-z]{32}_Private$
type: RegEx
processorType: Shared
processors: "0.5"
servicelnstance:
id: <ibm_power_vs_service_instance_id>
type: ID @
systemType: s922
userDataSecret:
name: <role>-user-data

QOO0 = T B SRR ENRE 1D MRS D, MRBRE OpenShift CLI, EAILIEIIZT
LT A sRIRERE 44 1D :

I $ oc get -0 jsonpath='{.status.infrastructureName}{"\n"}' infrastructure cluster
mi%%DDEU%ﬁ*i%o
OO =iz D, T RIREMBK,
@) BT ERLRENEE L Red Hat Enterprise Linux CoreOS(RHCOS) 1%

@ EHENBHREANEMRG D,

2.7.2. 01t EN R E

PRT RERFUZITENSREN, OO A CRRISEREEFERNRE TN EISTER
5)/?\0

FRFM

o IRE— OpenShift Container Platform &&%,
o L% OpenShift CLI (oc) .

e LIEA cluster-admin I [RHIFE - &5 &% oc.

i =
L - ERITENREEELHR (CR) RAIKF YAML X4, FHEHGEN
<file_name>.yaml,
IR IXE <clusterlD> 1 <role> SHH,

2. Wik MREFHEENFEFRXEWNNME, EITUMEEPRENAITENSE
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a. BIIHEHHNITENSEE, HTUTHS

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

I
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. EEEREITENBEEE LHIR (CR) BH, HEITUTHS

$ oc get machineset <machineset_name> \
-n openshift-machine-api -o yaml

A

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

@ =R,
@ RITRIE,

S FEERFEAWEMIEEMIER, TEVRERBE0E worker #1
infra R BUHL25,
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T EHNERXE CR M <providerSpec> SBOHFHERFETFEAMN, X CRHH
<providerSpec> SHMELER, HSH ML EITENZXE CR EE M.

3. BT T 43K 0IZ MachineSet CR :
I $ oc create -f <file_name>.yaml
o ZITLATaT, BEFITENSBZERIIK

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

it
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

LFBITENERE T AL, DESIRED #1 CURRENT BI{EXITHL, IR compute Hl2z&EAR]
B, HEE M, REERZTAS.
2.8. 1 NUTANIX A&t &N 284

& T LATE Nutanix B9 OpenShift Container Platform &8RRI ITENSRERFRFEEMN, Fl
m, RO EMRN B RME XM, UENZFUTEREEBEIFTEL,

BF

& RBETE Machine API 2 {FRERH hEASHIREENT BRI, BE R E&RIE
R R R E RN M EIEAIBL & F 888 A Machine AP,

BEEMZBRIFERE none BIKEETTIEE M Machine API, BIfEMIINEIERFAIT BN SRR
HAEZFIZINENTE L, MENAXNRE, ARERTEERULSH,

BEEESEHNTEARE, HoTUTes

I $ oc get infrastructure cluster -o jsonpath="{.status.platform}'

2.8.1. Nutanix Eit &KX E B E LR YAML R4l

It YAML RBIE LT —4 Nutanix 1T EH25%, ©0J&Fr1C 7 node-role.kubernetes.io/<role>: " BJ77
=

™o

EAXRBIF, <infrastructure_id> BEMMZR ID 17%, EhGEFEEBESEHINXENER D, ™
<role> NI 2RI mR%,
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{81/ OpenShift CLI FKEXBE
LT RAIF, EaLUER OpenShift CLI (oc) FREREREH—LE(H,

EitiZe# 1D

<infrastructure_id> FHFE 2 EMEN ID, SETEEESEHIT X ENER D, IREBRE
OpenShift CLI, &= LABITIZ1TLA T on 4 SR EREAER 1D -

I $ oc get -0 jsonpath="{.status.infrastructureName}{"\n"}" infrastructure cluster

apiVersion: machine.openshift.io/vibetai
kind: MachineSet
metadata:
labels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id> ﬂ
machine.openshift.io/cluster-api-machine-role: <role> g
machine.openshift.io/cluster-api-machine-type: <role>
name: <infrastructure_id>-<role>-<zone>
namespace: openshift-machine-api
annotations:
machine.openshift.io/memoryMb: "16384"
machine.openshift.io/vCPU: "4"
spec:
replicas: 3
selector:
matchLabels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id>
machine.openshift.io/cluster-api-machineset: <infrastructure_id>-<role>-<zone>
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>-<zone>
spec:
metadata:
labels:
node-role.kubernetes.io/<role>: "
providerSpec:
value:
apiVersion: machine.openshift.io/v1
bootType: ™ 6
categories:
- key: <category_name>
value: <category_value>
cluster:
type: uuid
uuid: <cluster_uuid>
credentialsSecret:
name: nutanix-credentials
image:
name: <infrastructure_id>-rhcos 6
type: name
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kind: NutanixMachineProviderConfig
memorySize: 16Gi g
project:

type: name

name: <project_name>
subnets:
- type: uuid

uuid: <subnet_uuid>
systemDiskSize: 120Gi m
userDataSecret:

name: <user_data_secret> @
vcpuSockets: 4 @
vcpusPerSocket: 1 @

Heh <infrastructure_id> 2E&iZeH) ID, EETREEEBESEMHINLEMERE D,
1B EE RO TT RIR %,

1EE AR ID. T RIREHK I,

SR BRI,

BEITENSFEANSI SRR, EXEISRUNELER, HBHENIMEFRN TR UEF, 225
S TPM, BMIE N Legacy. SecureBoot 5 UEFI, ZXi\{& Legacy.

pa -3
IR WAE OpenShift Container Platform 4.16 F{&F Legacy 5| 5K 2,

IBE—1% ™ Nutanix Prism EAILAN BRI ENLZR. /N TEE key 1 value SHRKREET
Prism Central FHBRBIBIENT, BXRXEFINELER, 1ESHEHIEE,

83 Nutanix Prism Element 8 ECE. EAHIP, E£EHELBE uuid, FEtE— uuid /M7,
EEEGEANGG. FEREHNINBRIITENREFNER.

BEEHINEE (UG HRAD) .

EERTERE Nutanix B, EAREIH, TEHRKEE name, FLE—1 name N1,
BERGHE RN (UL Gi AL

&7 openshift-machine-api ¢4 22 [A] R EY A 888 YAML XY secret &R, REREFEIRIA
TTENSREPIEFRNFERNE,

EE vCPU EEFHE,

EESMEE vCPU #E,

2.8.2. QIRITHENGESE
PRT RERFUZITENSESN, TR A CRRISEREEFERNRE TN ENISTER

TFo
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FRFH

o IRE— OpenShift Container Platform & &%,
o L% OpenShift CLI (oc) .

e LIEA cluster-admin I [RHIFE - &5 &% oc.

it
1 - aRITENSEEE LR (CR) REIBH YAML XX, FHiGHGEN

<file_name>.yaml,
IR IXE <clusterlD> 1 <role> SHH,

2. Wik MMREFHEENFEFRXEWLNME, EITUMEERPRENAITENSE
a. BIIHERHNITENSEE, HTUTHS

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

I
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. EEEREITENBEEE LHIR (CR) BH, HZITUTHS

$ oc get machineset <machineset_name> \
-n openshift-machine-api -o yaml

A

apiVersion: machine.openshift.io/vibetai
kind: MachineSet
metadata:
labels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id> ﬂ
name: <infrastructure_id>-<role> g
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>

84



%5 2 Z {1/ MACHINE API E18i1 81128

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

SERFE SR ID,

RRINTT PR,

®9

MFREAFEFNEMBRIINER, ITENSERELE worker 11
P infra JLBUHLER.

g B34 B CR B <providerSpec> IO HHERBETFESM, B>X CRHH
<providerSpec> SHMELER, HSH ML EITENZRXE CR EERM.

3. 21TA ek MachineSet CR :

$ oc create -f <file_name>.yaml

o ZfTLAT T, EEIENNSREIK:

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

Bl
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

LT ENBRE R AN, DESIRED 1 CURRENT HI{ERITES, 1R compute HERERFA
A, HERFNL2, REBRZITHT,

2.8.3. Nutanix RIS

Z1E Nutanix EEFRRIMNEHNEBERE, SR BFERAETHHER. FEUTRE
1. IETERBEET SR B E LHHR (CR).
2. 1ETEEEE control plane #1235 CR.,

3. BB HRITENERE CR,
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MRBELER, BEMH LLZEME RBHB FHREERMEIIAE Nutanix £,

HibFiR
o EIAB Nutanix EEEEHRINERFES

2.9. £ OPENSTACK LAl it &35
& A LAFE Red Hat OpenStack Platform (RHOSP) LB OpenShift Container Platform &8s QI R EHY

THENSERBRFEEN, fm, ELGREMRMNSEEMERINES, UENSFREITFEREE
BEFHES L.

BF

& R BETE Machine API IERNER R ERS AN RS ENT B, EERE&HEIM
RN ERFZELN M IEFERE F REEH Machine API,

BEEEMZBRIFERE none BIKEETIAE M Machine API, BIfEMIINZIEEFAI T BN SRR
HAEZFZINENTE L, WENAXNRE, ARERTEERULSH,

BEEESEHNTEARE, HoTUTeS

I $ oc get infrastructure cluster -o jsonpath='{.status.platform}'

2.9.1. RHOSP Ltit&#H N EBE LR YAML R4l

Itk YAML 7= X T —/NE Red Hat OpenStack Platform (RHOSP) Liz{TBiT B RE, FHO/E@ET
node-role.kubernetes.io/<role>: " FriCHITI &,

TEARHBIF, <infrastructure_id> 2EMER ID 1%, U EETEEEFEENEENSEEID, M
<role> U_I\IJZEE%/IJ\\}JI]E’]—F’ 'J—_'_jl:T\_Lo

apiVersion: machine.openshift.io/vibetai
kind: MachineSet
metadata:
labels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id> 0
machine.openshift.io/cluster-api-machine-role: <role> g
machine.openshift.io/cluster-api-machine-type: <role> e
name: <infrastructure_id>-<role>
namespace: openshift-machine-api
spec:
replicas: <number_of_replicas>
selector:
matchLabels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id> 9
machine.openshift.io/cluster-api-machineset: <infrastructure_id>-<role> G
template:
metadata:
labels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id> ﬂ
machine.openshift.io/cluster-api-machine-role: <role> 6
machine.openshift.io/cluster-api-machine-type: <role> Q
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machine.openshift.io/cluster-api-machineset: <infrastructure_id>-<role> @
spec:
providerSpec:
value:
apiVersion: machine.openshift.io/vialphai
cloudName: openstack
cloudsSecret:
name: openstack-cloud-credentials
namespace: openshift-machine-api
flavor: <nova_flavor>
image: <glance_image_name_or_location>
serverGrouplD: <optional_UUID_of_server_group> m
kind: OpenstackProviderSpec
networks: @
- filter: {}
subnets:
- filter:
name: <subnet_name>
tags: openshiftClusterID=<infrastructure_id> @
primarySubnet: <rhosp_subnet_UUID> @
securityGroups:
- filter: {}
name: <infrastructure_id>-worker @
serverMetadata:
Name: <infrastructure_id>-worker @
openshiftClusterID: <infrastructure_id> m
tags:
- openshiftClusterID=<infrastructure_id> @
trunk: true
userDataSecret:
name: worker-user-data @
availabilityZone: <optional_openstack_availability_zone>

QOOODODOOMiscETE & KMIAILENRE D HEAMMRII D, MREZRLE OpenShift
CLI, fERILLETEIT T a4 SRIRERE i 2844 1D -

I $ oc get -0 jsonpath="{.status.infrastructureName}{"\n"}" infrastructure cluster
2.3, 8, 9,19 iR l: SRR TN
@O == =iliZRH 1D FIT RIFE,

m £ 5 MachineSet X BRS 2RHKRE, HHAMOEIRSSFHREINE, NFRESHERE, HEFER
anti-affinity =X soft-anti-affinity 5&Bg.

BEINSIMERE, BIEELIML, EEMSBAHPRMS—1TFKE, WA, BRHaEREE
primarySubnet {E#IMI%%,

@ BEMBEL KT RiE=M RHOSP M, @E, X5 install-config.yaml 324718 machineSubnet
(EEIER

2.9.2. 7£ RHOSP L& SR-IOV Wit &N X E B E X FRE YAML R4l
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INRIE N HR /O EBIME(SR-IOV)ECEE T &8, ERALGIRERIZEANITENSE,

It YAML RBIZE LT —MER SR-I0V ML EITELARE. EOBEET =FRC node-
role.openshift.io/<node_role>: ""

EARBIF, infrastructure_id 2EAMZRT ID 7%, G EFEEESERHMXENSER D, ™
node_role Il @ BRI RR5E.

MR E R N4 radio"#M"uplink"BY SR-IOV f%%, PILEIE
spec.template.spec.providerSpec.value.ports %13 F Bi% O & AR FER,

A PR E T SR-I0V HENSH., BEEFERMNTA, 1ESH "Sample YAML
for a compute machine set custom resource on RHOSP",

ff SR-10V %8+ BN ERGI

apiVersion: machine.openshift.io/vibetai
kind: MachineSet
metadata:
labels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id>
machine.openshift.io/cluster-api-machine-role: <node_role>
machine.openshift.io/cluster-api-machine-type: <node_role>
name: <infrastructure_id>-<node_role>
namespace: openshift-machine-api
spec:
replicas: <number_of_replicas>
selector:
matchLabels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id>
machine.openshift.io/cluster-api-machineset: <infrastructure_id>-<node_role>
template:
metadata:
labels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id>
machine.openshift.io/cluster-api-machine-role: <node_role>
machine.openshift.io/cluster-api-machine-type: <node_role>
machine.openshift.io/cluster-api-machineset: <infrastructure_id>-<node_role>
spec:
metadata:
providerSpec:
value:
apiVersion: machine.openshift.io/vialphai
cloudName: openstack
cloudsSecret:
name: openstack-cloud-credentials
namespace: openshift-machine-api
flavor: <nova_flavor>
image: <glance_image_name_or_location>
serverGrouplD: <optional_UUID_of_server_group>
kind: OpenstackProviderSpec
networks:
- subnets:
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00

- UUID: <machines_subnet_UUID>
ports:
- networkID: <radio_network UUID> ﬂ
nameSuffix: radio
fixedIPs:
- subnetID: <radio_subnet_UUID> @)
tags:
- sriov
- radio

vnicType: direct 6
portSecurity: false
- networkID: <uplink_network_UUID> @)
nameSuffix: uplink
fixedIPs:
- subnetlID: <uplink_subnet_UUID> G
tags:
- sriov
- uplink
vhicType: direct ﬂ
portSecurity: false 6
primarySubnet: <machines_subnet_UUID>
securityGroups:
- filter: {}
name: <infrastructure_id>-<node_role>
serverMetadata:
Name: <infrastructure_id>-<node_role>
openshiftClusterID: <infrastructure_id>
tags:
- openshiftClusterID=<infrastructure_id>
trunk: true
userDataSecret:
name: <node_role>-user-data

availabilityZone: <optional_openstack_availability_zone>

AENROBMLZS UUID,

OO\ 51 HEOKNTFR UUID,

wqq:’é:/l\ﬁﬁ”ﬁlil, vnicType S BENX/IITH direct,

wﬁﬁ\ﬁﬁ”ﬁﬂ # portSecurity S HH L /IZ false,

%5 2 Z {1/ MACHINE API E18i1 81128

ZRmORESWN, BXENHROXEZTESHMAFRIMAEN, EXF LXEREHIFHNBENE
BB AR,

BF

EREHF SR-IOV BT B fE, EHARicel], : fla, EaRiTHHEA

$ oc label node <NODE_NAME> feature.node.kubernetes.io/network-

I sriov.capable="true"
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p= =1

ST FEBRMEAFFMIIZRPZE RNmO, BASYE (Trunking) o MiXLEFIRFBOIE
B O & 78 E <machine_names>-<nameSuffix> X, im0 E XL HEE nameSuffix F
‘EQQ

&R LUR BN R O /5 F A4k,

A4, LA LR AR EE D ERRE (tags) FIRBI—ERD,

L fth BE R
o HFTE OpenStack £ZZ(F A SR-I0V 5t OVS-DPDK Hy&E &

\

2.9.3. ZHix O L2 MM SR-IOV ERER YAML =41

EAEZAKOLTE MMM LSRR 1/0 EHME (SR-IOV) im0, EHE L —MTENSE, MmOEHN
spec.template.spec.providerSpec.value.ports JIZRFHINEEE. SinE SR-IOV iTEHZREN XS
£F, BRSHUKRERMSNFRED NGOVt ERE,

TN FRE IR OFRE
o APIFIAOREM IP %O S YFRIHHERT
o ITHREZSH
o [N 2R MLEF0F KA

AP GRS E FERBORS MR SR-IOV RBNESH, EEERENNRA, FS
[ RHOSP LffF SR-I0V Myit EH|251% B B & L HIRM Sample YAML",

-

{5/ SR-10V M4 HZRimOZ SN T EH SR ERH

apiVersion: machine.openshift.io/vibetai
kind: MachineSet
metadata:
labels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id>
machine.openshift.io/cluster-api-machine-role: <node_role>
machine.openshift.io/cluster-api-machine-type: <node_role>
name: <infrastructure_id>-<node_role>
namespace: openshift-machine-api
spec:
replicas: <number_of_replicas>
selector:
matchLabels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id>
machine.openshift.io/cluster-api-machineset: <infrastructure_id>-<node_role>
template:
metadata:
labels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id>
machine.openshift.io/cluster-api-machine-role: <node_role>
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machine.openshift.io/cluster-api-machine-type: <node_role>
machine.openshift.io/cluster-api-machineset: <infrastructure_id>-<node_role>
spec:
metadata: {}
providerSpec:
value:
apiVersion: machine.openshift.io/vialphai
cloudName: openstack
cloudsSecret:
name: openstack-cloud-credentials
namespace: openshift-machine-api
flavor: <nova_flavor>
image: <glance_image_name_or_location>
kind: OpenstackProviderSpec
ports:
- allowedAddressPairs: ﬂ
- ipAddress: <API_VIP_port_IP>
- ipAddress: <ingress_VIP_port_IP>
fixedIPs:
- subnetID: <machines_subnet_UUID> g
nameSuffix: nodes
networkID: <machines_network UUID> 9
securityGroups:
- <compute_security_group_UUID> ﬂ
- networkID: <SRIOV_network_UUID>
nameSuffix: sriov
fixedIPs:
- subnetID: <SRIOV_subnet_UUID>
tags:
- sriov
vnicType: direct
portSecurity: False
primarySubnet: <machines_subnet_UUID>
serverMetadata:
Name: <infrastructure_ID>-<node_role>
openshiftClusterID: <infrastructure_id>
tags:
- openshiftClusterID=<infrastructure_id>
trunk: false
userDataSecret:
name: worker-user-data

@ AP MAOIOIRER FHET,
QO =i ERENT M.
@ mEIBNSERLAE,

o1
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=1

S FHMEFHFMIIRBNZECENIRD, SRS (Trunking) o AMIXLEFIZFRAGIER
BIIH O & #MEE <machine_names>-<nameSuffixs &R, HOE X FFEE nameSuffix =
EQC

&R LUR BN R O /5 F A4k,

A4, LA LR AR EE D ERRE (tags) FIRBI—ERD,

2.9.4. QI ENEE

PRT RERFOUZITENSEN, OO A CRRISER LR E TN ERV ST E R
5)/?\0

FoRFH

o ERZE— OpenShift Container Platform &2%,
o % OpenShift CLI (oc) .

o LIEA cluster-admin I [RHIFE - &5 &% oc.

L - ERITENBREEELHR (CR) RAIKF YAML X4, FHHGEN
<file_name>.yaml,
IR IXE <clusterlD> 1 <role> SHE,

2. ik MREFREZNREFERXENNE, EHUMEREPRENFITENSRE
a. BIHERHPITENSGSE, H21TUTHRS :

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

Bl
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. EEFREIENBREEE LHIR (CR) BEH, HZITUTHS

$ oc get machineset <machineset_name> \
-n openshift-machine-api -o yaml

B

apiVersion: machine.openshift.io/vibetai
kind: MachineSet
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metadata:
labels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id> ﬂ
name: <infrastructure_id>-<role>
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

SERFEL SR ID,

®9

N =R

= -

NFEARFBESNEMIEEMIER, 1TEVI2E R 8202 worker
A infra 284125,

g T EH 2% E CR B <providerSpecs> S HHEEZHEFELSM., B* CRHH
<providerSpec> SHMELER, HSH ML EITENZRXE CR EERHA.

3. BT T 43K 0IZ MachineSet CR :
I $ oc create -f <file_name>.yaml
o ZITLATE T, BEFITENSBZEIIR

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

I
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¢ 1 1 1 1 55m
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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

LFBITENERE T AR, DESIRED #1 CURRENT BI{EXITHL, IR compute Hl2z&EAR
F, EE&/LoH, AEBRZTHS,
2.10. 7£ VSPHERE 0@t &EH S % B

IR BT LLTE VMware vSphere LB OpenShift Container Platform S8 0B AR T EN SR ERFHREE
B, Flan, TG REMABRMYAREFE XN, UENZFRE TIEREEBRIIFIZ L,

BF

& R BETE Machine API IERER R ERS AN REEMNT BIgt,. EERE&HEIM
RN ERFZELN M IEFERE F REEH Machine API,

BEEEMZBRIFERE none BIKEETIAE M Machine API, BIfEMIINZIEEFAI T BN SRR
HAEZFZINENTE L, WENAXNRE, ARERTEERULSH,

BEEESEHNTEARE, HoTUTeS

I $ oc get infrastructure cluster -o jsonpath='{.status.platform}'

2.10.1. vSphere it &2 E B E L HIRH YAML 75l

It YAML RBIE LT —NE VMware vSphere EiZ1THIITEN 24, FHOIEET node-
role.kubernetes.io/<role>: " ¥Rt BT &=,

EABIH, <infrastructure_id> 2EMZRM ID #7355, S ETEEESERBINYENSER D, M
<role> I)_]\UZEEE//J\\}JI]E’JT 'J—_'_jl:T\_Lo

apiVersion: machine.openshift.io/vibetai
kind: MachineSet
metadata:
creationTimestamp: null
labels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id> ﬂ
name: <infrastructure_id>-<role>
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> ﬂ
template:
metadata:
creationTimestamp: null
labels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id> 9
machine.openshift.io/cluster-api-machine-role: <role> G
machine.openshift.io/cluster-api-machine-type: <role> ﬂ
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machine.openshift.io/cluster-api-machineset: <infrastructure_id>-<role> 6
spec:
metadata:
creationTimestamp: null
labels:
node-role.kubernetes.io/<role>: "™ Q
providerSpec:
value:
apiVersion: vsphereprovider.openshift.io/vibetal
credentialsSecret:
name: vsphere-cloud-credentials
diskGiB: 120
kind: VSphereMachineProviderSpec
memoryMiB: 8192
metadata:
creationTimestamp: null
network:
devices:
- networkName: "<vm_network _name>"
numCPUs: 4
numCoresPerSocket: 1
snapshot: "
template: <vm_template_name> m
userDataSecret:
name: worker-user-data
workspace:
datacenter: <vcenter_datacenter_name> @
datastore: <vcenter_datastore_name> @
folder: <vcenter_vm_folder_path> @
resourcepool: <vsphere_resource_pool> @
server: <vcenter_server_ip>

QOO s TESERIANLBIRE D MRS D, MRBRE OpenShift CLI (oc) Fiff
8, EAILGEZEAT T 6 S RIRERE MR 1D :

I $ oc get -0 jsonpath="{.status.infrastructureName}{"\n"}" infrastructure cluster
OOO == £ ii421 1D FITH AT

OO0 === FmwT i,

EEERMITENERZE B vSphere VM M%%, L RETINL I SH i T2 SR8 B AL 1T EAL 285 AT A Bz
B,

o

IEEEF M vSphere EFUAAENR, 20 user-5ddjd-rhcos.
EEERITENEXE B vCenter Datacenter,

EEEEEITENZEM vCenter Datastore,

187 vCenter # vSphere B4 RAERR, 40 /de1/vm/user-inst-5ddjd.
5 E EAE vSphere BRth,

87 vCenter fRS5%% IP LR EE &,

9209009

95



OpenShift Container Platform 4.16 L83 &H

2.10.2. it EN B/ X EEEMNRIE vCenter YR

ZE1E vCenter LB OpenShift Container Platform 2SI EH 28, EXIER—NEBRNHMK -
LER. AIBFMERATER R, EREALREEFNIIK S U5 R A BRI R FE B A .

MREEEREFELBEENRNKS, EBAIE— N AGBRETREMEBIIIR, TRIE T OIE.
B FMBR OpenShift Container Platform £ AT B RE vCenter B EBFIFFIL,

Bl 2.1 it BN B ZEEEMHNRE vCenter A BRHITR

ERT AR vSphere BTR AT B BR

vSphere vCenter Always InventoryService.Tagging.A
ttachTag
InventoryService.Tagging.C
reateCategory
InventoryService.Tagging.C
reateTag
InventoryService.Tagging.D
eleteCategory
InventoryService.Tagging.D
eleteTag
InventoryService.Tagging.E
ditCategory
InventoryService.Tagging.E
ditTag
Sessions.ValidateSession

StorageProfile.Update'
StorageProfile.View'

vSphere vCenter 8% Always Resource.AssignVMToPool

vSphere Datastore Always Datastore.AllocateSpace
Datastore.Browse

vSphere I A%4H Always Network.Assign
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ERT AR vSphere BTR AT B9 BR

RE UMM Always VirtualMachine.Config.Add
RemoveDevice
VirtualMachine.Config.Adva
ncedConfig
VirtualMachine.Config.Anno
tation
VirtualMachine.Config.CPU
Count
VirtualMachine.Config.Disk
Extend
VirtualMachine.Config.Mem
ory
VirtualMachine.Config.Setti
ngs
VirtualMachine.Interact.Pow
erOff
VirtualMachine.Interact.Pow
erOn
VirtualMachine.Inventory.Cr
eateFromExisting
VirtualMachine.Inventory.D

elete
VirtualMachine.Provisionin
g.Clone

vSphere vCenter Datacenter INRLEIRF O AU R Resource.AssignVMToPool

VirtualMachine.Provisionin
g.DeployTemplate

'StorageProfile.Update #1 StorageProfile.View 1R R5&F F{#F Container Storage Interface(CSI)
BITF i et

TREFMANA T BN R X EEERTINRA L ELE,

Bl 2.2. TR BRI Z I XiE

vSphere object XK R e BRI TR PiE
vSphere vCenter Always RERLEH Bl i AT R B9 AN BR
vSphere vCenter WA SR TRLERN R R
Datacenter

RISk WIE Bl P R B AN BR
vSphere vCenter 22 Always IR Bl PR B AN BR
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vSphere object XK R ERBRIF X & PiE I
vSphere vCenter ##& Always RrRUHEN Bl PR B AN BR
i

vSphere Switch Always T RUHFEN R MR
vSphere i AH Always RERLEH Bl HH A R B9 AN BR
vSphere vCenter FE#I, WA SR IR Bl PR B AN BR
GIREESS

BXxRERAFENRAUEIKNELSER, 5B vSphere XX4HB vSphere I RFIA T EEES,

210.3. EAR A ESEMREMEFNERUERITENSRE
ZEEARIMEANEMBMNERTERITENSRSE, BUIIARERFEESFEM Machine API,

IRANERLZRS 1D
ZORITBNEGE, Eoiisely hERHRHEMERN ID,
Y=

o FRENVEBBIEMIEN ID, HBTU TR

I $ oc get infrastructure cluster -o jsonpath="{.status.infrastructureName}'

#R vSphere FiFEk
EFAITENEE, Machine APl bFBENS S vCenter X H, 12FI Machine APl 2H#5 vCenter X EHE
UEWE7E T openshift-machine-api 3 % Z2 7] Y secret A,

AR

| EREMBENRILREREE, HEiTUTHS !

$ oc get secret \

-n openshift-machine-api vsphere-cloud-credentials \

-0 go-template="{{range $k,$v := .data}}{{printf "%s: " $k}}{if not Sv}H{{Sv}}{{else}}{{$v |
base64decode}}{{end}}H{{"\n"}}{{end}}'

oA

<vcenter-servers.password=<openshift-user-password>
<vcenter-servers>.username=<openshift-user>

Hrh <vcenter-servers 2 vCenter fR5525H9 IP it sk 52 £ PR E % (FQDN), <openshift-
user> # <openshift-user-password> & Z{# A OpenShift Container Platform B2 51 &
1k,
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2. IR secret A EFTE, HITUTHESEUEES :

$ oc create secret generic vsphere-cloud-credentials \
-n openshift-machine-api \
--from-literal=<vcenter-server>.username=<openshift-user> --from-literal=<vcenter-
server>.password=<openshift-user-password>

R Ignition AidBEEK
B& BN (VM) BEBEMH Ignition EZE. Ignition E2E & = machine-config-server Hit 1R G E T
488, AT M Machine Config Operator KB — %8 Ignition BC &,

HKINBERT, LEEZETE machine-api-operator 3% 22 |5 1Y worker-user-data secret 1, 1184
SREEN OB I T2H B A secret,

it =

. BEEMEMN secret EEEE, HZITUTHS :

$ oc get secret \
-n openshift-machine-api worker-user-data \

-0 go-template="{{range $k,$v := .data}}{{printf "%s: " $k}}{if not Sv}H{{$v}}{{else} }{{$v |
base64decode}}{{end}}H{{"\n"}}{{end}}'

it N
disableTemplating: false
userData:

{
"ignition": {
b
}

ﬂ LA T SER R, BMIZEHR IR,

2. WNR secret AF7E, HZITUTHHRIUEE :
$ oc create secret generic worker-user-data \
-n openshift-machine-api \
--from-file=<installation_directory>/worker.ign

Hrh <installation_directory> R E SR RE IR FHELERTHNE .

Hth

=5

iR
e T f# Machine Config Operator

o % RHCOS F#/3 5 OpenShift Container Platform bootstrap it #2

2.10.4. Q21T EN 2R E


https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.16/html-single/machine_configuration/#machine-config-operator_machine-config-overview
https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.16/html-single/installing/#installation-vsphere-machines_installing-vsphere
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bR F RFIEFUENITENZREN, bl LEIEB SRR ERINEERFFE T/F N2 TR T
5)/?\0

ERARAFEANEMRIRENERATRNMSAHERE, 5HERERFESHEMEN

HEHETE, Hit, EFRAFEFNEMBRIINERFAZFEINEHOEREE. OF
IXLEEERE, 11BN 235E REEQIEE worker # infra ZREUBIHL2R.

-

FoRFEH

o ERE— OpenShift Container Platform &&%,

o 2% OpenShift CLI (oc) &

e LIEZF cluster-admin f{REIFAF &9 &K oc,

o BHTE vCenter EHIREREEMAAMTHNR, FHrHEENBIEREEBARHBIVIHTR,
o MREMEREAMA A EFWEMZENY, NARSIHEBIZEENRE Machine API 23K,

L - ERITENBREEELHR (CR) RAIKF YAML X4, FHHHGEN
<file_name>.yaml,
IR IXE <clusterlD> 1 <role> SHH,

2. i MIREFBEZNREFERXEWNNE, BHUMEREPRENFITENSRE
a. BIHERHHITENSGSE, H21TUTHS :

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

I
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. EEFREIENBEEE LHIR (CR) BEH, HEITU TS

$ oc get machineset <machineset_name>\
-n openshift-machine-api -o yaml

it

apiVersion: machine.openshift.io/vibetai
kind: MachineSet
metadata:

labels:
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machine.openshift.io/cluster-api-cluster: <infrastructure_id> ﬂ
name: <infrastructure_id>-<role> g
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

SERF A SR 1D,

®9

RRINTT RPRZE,

S FEERFESMEMIEEMIER, TEVSREREE0E worker #1
infra R BUH125,

g T EHELE CR B9 <providerSpec> MO HHEREHETFFELM, BX CR K
<providerSpec> SHMELER, 1HSH ML EITENZXE CR EE M.

c. MREEHNEARFEFNEMBUNEHUZITENSE, HEISUTERE:

vSphere providerSpec {ERfl

apiVersion: machine.openshift.io/vibetai
kind: MachineSet

template:

spec:
providerSpec:
value:

apiVersion: machine.openshift.io/vibetal
credentialsSecret:

name: vsphere-cloud-credentials ﬂ
diskGiB: 120
kind: VSphereMachineProviderSpec
memoryMiB: 16384
network:

devices:

- networkName: "<vm_network _name>"
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numCPUs: 4

numCoresPerSocket: 4

snapshot: ™"

template: <vm_template_name> g

userDataSecret:
name: worker-user-data 6

workspace:
datacenter: <vcenter_datacenter_name>
datastore: <vcenter_datastore name>
folder: <vcenter_vm_folder_path>
resourcepool: <vsphere_resource_pool>
server: <vcenter_server_address> ﬂ

BERTE vCenter & iEH openshift-machine-api 3 % 22 (5] A #Y secret & FF.
LEEHA R QR AR BEM RHCOS EHIHARNR & #R,

openshift-machine-api 3 & Z2 [A|F 8 secret &7, HATESFHER Ignition BBER
i,

vCenter fRZ5 2589 IP it s 52 2R EH % (FQDN),

o 009

N

TUL T4 302 MachineSet CR :

3.1z
I $ oc create -f <file_name>.yaml

o ZfTLAT T, EEIENSEIK:

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

I
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

WA B 2S£ A AR, DESIRED #1 CURRENT BI[EAICHS, S8 compute HSERT
A, EEELYH, REBRZTHS.
2.10.5. [FRN 2B E RV R MIRE

OpenShift Container Platform A EABZEEDEMN (VM) BRI E FERBNIRE, REBFERXL
PR TE EN R BT e B M BRBO R UL

BT DEAENHMNEE TERNMEN, LT SEEER Y BT BANEMHHRNES 10 D
KiA#9 vSphere 11755,
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FoRFMH

o MALIERAEA cluster-admin FFRAINK 71517 7E vSphere & %E#9 OpenShift Container
Platform 5£&%,

o R LLi A 5B X ELR VMware vCenter 1215,
o {RE7E vCenter #EHI B PO TIRE,

o B &% OpenShift CLI (oc)

1. {8 vCenter #£H B BB ERMBIVBFEMIRZEBIRZE ID :
a. &3k% vCenter #4185,

b. 7 Home ¥ ¥, £ Tags & Custom Attributes,

=

c. EFEEERMBINBZIRE,
d. FEREGFEFRZ B Y e URL EIRAIFRE 1D,

1% URL 251

https://vcenter.example.com/ui/app/tags/tag/urn:vmomi:lnventoryServiceTag:208e713c-
cae3-4b7f-918e-4051ca7d1f97:GLOBAL/permissions

¥R 1D 2~
I urn:vmomi:lnventoryServiceTag:208e713c-cae3-4b7f-918e-4051ca7d1f97:GLOBAL

2. EXAYESRTS, HIENBRETFF YAML XH 0L,
3. Y@’ providerSpec FEXFHBILLTAT :

apiVersion: machine.openshift.io/vibetai
kind: MachineSet
#...
spec:
template:
spec:
providerSpec:
value:
taglDs: ﬂ
- <tag_id_value> 9
#...

@ HBEEBRMBLNBEEEHNELRS 10 MBI,

Q EEERMBNBHIRZ(E, $120, urn:vmomi:lnventoryServiceTag:208e713c-cae3-
4b71-918e-4051ca7d1f97:GLOBAL.
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2.1 EEN LB ITENEGE

& A LATE ML LB OpenShift Container Platform £ OB AR T ENSRERFHRIFEB/, Flu,
IRET LRI B BN 2R R AR R BN 2R, LUEN S HE TR M EEB RIS L.

BF

& R BETE Machine API 2ERNER R ERS AN REEMNT Bt EERE&HEIM
IR ERZELN MK IEFERE F BEEH Machine API,

BEEEMZBRIFERE none BIEEETTIEE M Machine API, BIfEMIINZIEEFA T BN SRR
HAEZFZINENTE L, WENAXNRE, ARERTEERULSH,

EEERHNTESRE, HETUTHS

I $ oc get infrastructure cluster -o jsonpath="{.status.platform}'

2111 A BT BN IR E B E RN YAML Rl

It YAML RBIE LT —NMEEN L2178 BN 2%, FH0/E&T node-role.kubernetes.io/<role>: ™"
FRCBYT B

TEARHBIF, <infrastructure_id> 2EMZR ID 1%, U EETEEEFEENEENSEEID, m
<role> U_I\IJZEE%//J\\}JI]E’]—F’ 'J—_'_jl:T\_Lo

apiVersion: machine.openshift.io/vibetai
kind: MachineSet
metadata:
creationTimestamp: null
labels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id> 0
name: <infrastructure_id>-<role> 9
namespace: openshift-machine-api
spec:
replicas: 1
selector:
matchLabels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id> e
machine.openshift.io/cluster-api-machineset: <infrastructure_id>-<role> ﬂ
template:
metadata:
creationTimestamp: null
labels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id> 9
machine.openshift.io/cluster-api-machine-role: <role> G
machine.openshift.io/cluster-api-machine-type: <role> ﬂ
machine.openshift.io/cluster-api-machineset: <infrastructure_id>-<role> 6
spec:
metadata:
creationTimestamp: null
labels:
node-role.kubernetes.io/<role>: " g
providerSpec:
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value:
apiVersion: baremetal.cluster.k8s.io/vialphat
hostSelector: {}
image:
checksum: http:/172.22.0.3:6181/images/rhcos-<version>.<architecture>.qcow2.<md5sum>

url: http://172.22.0.3:6181/images/rhcos-<version>.<architecture>.qcow2 m
kind: BareMetalMachineProviderSpec
metadata:

creationTimestamp: null
userData:

name: worker-user-data

m}‘aigjt%%%ﬁwmﬁ%ﬁ’g%ﬁm HOELRHERH 1D, ISR BZREE OpenShift CLI (oe) i
8, BB BT TSR EREMZRM 1D :

I $ oc get -0 jsonpath="{.status.infrastructureName}{"\n"}" infrastructure cluster
OOO == £ii421 1D FITH AT

6.7, 94

@ R BISH URL, LUEF APIVIP Hetit,

me

E R NINEY T RPREE.

m Y58 URL LUS A API VIP Hhti,

21.2. QIBITESGE

PRT RERFUZITENSRESN, U A CRRISER LR E TN EISTER
5)/?\0

FRFM

o IRE— OpenShift Container Platform % &%,
o % OpenShift CLI (oc) .

o LIEA cluster-admin I [RHFE - &5 &% oc.

1L AE— T ERITENBEEELHR (CR) RAIKF YAML X4, FHHHGEN
<file_names>.yaml,
R IXE <clusterlD> 1 <role> SHH,

2. ik MREFREZNREFERXEWNNE, ETUMEREPRENFITENSRE
a. BIHEHIITENSGSE, H21TUTHRS :

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

it
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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. EEEREITENBEEE LHIR (CR) BH, HZITUATHS

$ oc get machineset <machineset_name> \
-n openshift-machine-api -o yaml

it la Nl

apiVersion: machine.openshift.io/vibetai
kind: MachineSet
metadata:
labels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id> ﬂ
name: <infrastructure_id>-<role>
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

SERFEL SR 1D,

®9

RRATT AR,
pa =
MFREAFBEFNEMBRIINER, ITENSERELE worker 1
A infra JLBUHLER.

g B 2R1%E CR B <providerSpec> SO HHERBETFESM, H>X CRHH
<providerSpec> SHMELE L, HSHEHNHENFEITEVZNE CR BEERA,

3. 21T ek fE MachineSet CR :
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I $ oc create -f <file_name>.yaml

o ZfTLAT T, EEITENSEIK:

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

N
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

LT ENBRE R AN, DESIRED 1 CURRENT HI{ERITES, 1R compute HlERERA
A, HERFNL2, REBRZITHT,
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% 3T Foiy BRiITENSGE

B W TR T EAL 2R &R IR IS BRATL 25 S5 461

MREFBRAT RZAMETENSBENENTE, FSHESRTEISRS.

3RS

o MRBEATEELENAEHT BRI EELEEEM networking.machineNetwork(].cidr £
THENER, BT TTENSRRINE Proxy 5T R noProxy FE&, LURS IR,

8%

& RBETE Machine API 2 {FRER R RSN REEMT BRI, BER A EFRIE
R R R E RN M EIEFIBL & F 888 A Machine AP,

BEEMZBRIFERE none BIKEETTIEE M Machine API, BIfEMIINZIEEFAIT BN SRR
HAEZFZINENTE L, RN AXMRE, ARERTEEHRULSH,

EEERHNTESRE, HETUTHS

I $ oc get infrastructure cluster -0 jsonpath='{.status.platform}'

3.2. Foiy BiTEN g%
BTNV SSERRINSMBRNZZ LA, BT AFihT BitEHERE,

XMEESE£ATMN. RERFETHEMBRMARRMER, BEXN. AFESFNEMBRNLREEITE

5.

FRFM

o % OpenShift Container Platform &£ oc fr 51T,

it =

108

™

e LIEA cluster-admin I [RHFE - &5 &% oc.

BT e S, AESERETPIITENS -
I $ oc get machinesets.machine.openshift.io -n openshift-machine-api
ITEH2RELL <clusterid>-worker-<aws-region-az> B R 51 H,
TUTeS, BEESFTPITENES
$ oc get machines.machine.openshift.io -n openshift-machine-api

TUTaS, EEMRIITENS LIXEERE


https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.16/html-single/networking/#nw-proxy-configure-object_config-cluster-wide-proxy

B 3E FIT BITENEE

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

4. BITUTRGRT RITENSE -

15
$ oc scale --replicas=2 machinesets.machine.openshift.io <machineset> -n openshift-
machine-api

=

HE :

I $ oc edit machinesets.machine.openshift.io <machineset> -n openshift-machine-api

R
AR AR FLLT YAML SR RBiITENZRE -

apiVersion: machine.openshift.io/vibetai
kind: MachineSet
metadata:

name: <machineset>

namespace: openshift-machine-api
spec:

replicas: 2

BRI BRI BN R, FRLILoMLUEHISGT A,

BF

RMINERT, VSEGSRaZ I EAENS 27N R, BRRI VL, FFELE
ERT, WEIRECE T pod FETFIE, BFZERIFARETTIEMTN, MRPFZEREFR
WL, M BRI BR TR ARSI PR AL 25

f&a LLR T E4 E ML 2R £ 3F % machine.openshift.io/exclude-node-draining 3
Bl HEZ2 1T R

BAE
o EITUTHRE, RiFMBRATEE

I $ oc get machines.machine.openshift.io

3.3. I B Z M PR RS

Random. Newest # Oldest @ =X #FHMIERIEDT, BKINE Random, FR7EY BitENLZREBENL
EEFMIERYLZS. BB ERITENSRE, TLURIERGIZEM RS

spec:
deletePolicy: <delete_policy>
replicas: <desired_replica_count>
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T BRIRIE 24t 4, BRAET 7EHE X H125 L7 I0 machine.openshift.io/delete-machine=true ;¥ 23k
18 E MR MPRAI L2

BF

FINER T, OpenShift Container Platform 28 Pod ERZBIE worker £, HTFERHZRE
ZnHEEBETRE (S1F Web 2H18) , FRIELEFNE T EBHEE Pod, BINEFREN
worker ITEH2RET B’ 70,

NFRBEREE T RIZITHAL, ALERBESGTIENSE, 7 worker iTEALZR L6
i, PRI BRI LRSS, IXAIB AR S5 4R T,

3.4. Eh R
o M2 MIBRIN EXHO 4 ep A HB hook
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B4 F BoUrgEilas

EALUESUTENERSR, WRIIRE. FRLAI KBS R SUIRTF i,

% -
, MREFBADHTHMBERNER T BRITENSRE, ESHFIT BITESS.

4.1. 5 CLHESIT BN 25
LiETUTEN RSN, THEMRRERTFEREREFHD MachineSet B E L IR (CR) EOIEBITHENL
. BRARMIMENNER. BB TT RITENSEREINENRE N RILEIHHNE B
2o
MREBEEENHTEMERNER T BITENER, NAEZMERIES.

==

FINER T, OpenShift Container Platform EiH 2% Pod ERBIE T ENZR L. BHTBHESS

FEVNELERTR (T Web 1ZHIE) , RIFLEFHNE T HRESS Pod, BNIERE
FF worker 1T EHERET BN 0,

LERAR H B9 H R I A AWS SREFRY(H,

SeRFZ M
e OpenShift Container Platform SE££{& 8 Machine API,
o LUEIR G B2 OpenShift CLI (oc) B KE&EEE,
ik =5
1 BT T R A ER PRI EERE -

I $ oc get machinesets.machine.openshift.io -n openshift-machine-api

T
NAME DESIRED CURRENT READY AVAILABLE AGE
<compute_machine_set_name_1> 1 1 1 1 55m
<compute_machine_set_name_2> 1 1 1 1 55m

2. IBITUU T e BRI HITEIEGRE ¢

ey

$ oc edit machinesets.machine.openshift.io <machine_set_name> \
-n openshift-machine-api

3. 15X spec.replicas FEHE, RANET BYVSRENEEC RN BAER,

apiVersion: machine.openshift.io/vibetai
kind: MachineSet
metadata:

m
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name: <machine_set_name>
namespace: openshift-machine-api
spec:

replicas: 2 ﬂ
#...
@ lhERHERALREA replicas 4 2 Mt HALRE,

4. FREERENEB AT REHITENRLE CR, HREFEHER,
5. 21T e e, SIHBEHRMITENSREEEMIES -
$ oc get machines.machine.openshift.io \

-n openshift-machine-api \
-l machine.openshift.io/cluster-api-machineset=<machine_set_name>

AWS SEH89HIH R A

NAME PHASE TYPE REGION  ZONE AGE
<machine_name_original_1> Running mé6i.xlarge us-west-1 us-west-1a 4h
<machine_name_original_2> Running mé6i.xlarge us-west-1 us-west-1a 4h

6. N FHEHMNITENBREETENEENES, HETUTHRRIXE delete 7 :
$ oc annotate machine.machine.openshift.io/<machine_name_original_1>\

-n openshift-machine-api \
machine.openshift.io/delete-machine="true"

7. ZEEAFEEVRENANSE, FETUTHNEITTENRKENNE :
$ oc scale --replicas=4 \0
machineset.machine.openshift.io <machine_set_name> \

-n openshift-machine-api

@ RO 2 EE 4,

8. BT Tar:, JIHBEHRIITENSREENES -

-n openshift-machine-api \

iz
$ oc get machines.machine.openshift.io \
-l machine.openshift.io/cluster-api-machineset=<machine_set_name>

AWS B9 Bl
NAME PHASE TYPE REGION  ZONE AGE
<machine_name_original_1> Running me6i.xlarge us-west-1 us-west-1a 4h
<machine_name_original_2> Running me6i.xlarge us-west-1 us-west-1a 4h

<machine_name_updated 1> Provisioned m6i.xlarge us-west-1 us-west-1a 55s
<machine_name_updated 2> Provisioning m6i.xlarge us-west-1 us-west-1a 55s

LEHLAR4 T Running [ R, AT LU B E N IRIARIA L,
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9. ZMERERIBEREAIRMNEE, HSTU T SRITENSZRENRIBEIRL

$ oc scale --replicas=2 \0
machineset.machine.openshift.io <machine_set_name> \
-n openshift-machine-api

@ =Rl 2

o ERIFHEMIGECENVRESSESEMNEE, H2ITUTHSIRE CR FHEXFE
B -

/

$ oc describe machine.machine.openshift.io <machine_name_updated 1>\
-n openshift-machine-api

o ERILEBERHMEEMNITENSE, FTUTHDILEBABEFRNITENRESTIENNE
$ oc get machines.machine.openshift.io \

-n openshift-machine-api \
-l machine.openshift.io/cluster-api-machineset=<machine_set_name>

THIBREST B % R BIE AWS SREFR9ITRE

NAME PHASE TYPE REGION  ZONE AGE
<machine_name_original_1> Deleting me6i.xlarge us-west-1 us-west-1a 4h
<machine_name_original_2> Deleting me6i.xlarge us-west-1 us-west-1a 4h
<machine_name_updated_1> Running me6i.xlarge us-west-1 us-west-1a 5m4is
<machine_name_updated 2> Running me6i.xlarge us-west-1 us-west-1a 5m4is

7y AWS SREF5E B BRI B9 H Hi o 1

NAME PHASE TYPE REGION  ZONE AGE
<machine_name_updated 1> Running me6i.xlarge us-west-1 us-west-1a 6m30s
<machine_name_updated 2> Running me6i.xlarge us-west-1 us-west-1a 6m30s

Hi 5w
o HLEMBRITEXBIE p A HA hook
o Fi RITENSRE
o HRAHERFZEH pod ME

13
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5 5 & Hlaabr A £ o E H
HUBRLET — 1 £ REM, CEET SV NE, 7RIS SN REEN N BT REER ERE

RESTERBBRAVEMIT N, I F OpenShift Container Platform, ERFE XN TN EHRHINERE
A HI 2 — B,

5.1. Hl.239 E&
L AHE AN, E2ZITAARMNNE, BN RSN RSHERKRR,

B
BEFIERIER, VESREAEFE, BRESA. RERER D ittt

eER
M2REFE, FEEEMHNE D Sttilt, HNEAVSRUET M, NSBEEERN TR, VSRR
B status.nodeRef 91L& B HIET.

Running

MesfzE, FEEBEMNE ID Sitit, Ignition BENZTT, SEEVSHEADIAEITLRERFEK
(CSR), HlEBRBZ N &, HEFHRM status.nodeRef E 9 E T miFE.

TiIBR

AR EREIE K, machine X 5&RE— DeletionTimestamp F£%, RFRMIBRIE KBHT ],
Failed

MEBFEAERRENRE, F, MR EMER T NREE, TeERAEXFHER,

5.2. Hlas & o B
EaBEAMEENSFNIERR, BEINSEATBEENL.
M2z £ R MIFIN T, RN ERE RS E B hook ERHI I,
1L BFUTREZ—, FSEBESFHNEIEK :
o ERTEINY RINISBE, EHFTETHHNER,
o B BRIEY ERIGE, FEFETHHNE.
o MHBEBEHNE RUSRMIR, VRESOE - DB RN BHE,
2. M2 A Provisioning [ E%.
3. EMZRAHEN R AR O — DA,
4. HBREHEMNE D siittt, FEIA Provisioned B EX,
5. 4bE2 Ignition BB SX5
6. kubelet & faiF % &i%K (CSR).
7. SREENLERUL AL CSR,
8. MEZL TR, #HA Running [TEX,

9. HFUTRRAZ—, NENHFEZER

—_—_ - - - - Bt L e Y e e - - - - - A A
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B 5 = HLRHr R RN

® XA cluster-admin BkAYAH /7152 oc delete machine 73,
e #1235XEX machine.openshift.io/delete-machine ;.
o TIBHLBMNBERIILE, B RIRBIENIHAN—ED.
o KRBV BRR— N THEHRERNEERZ RN =,
o HIFEROEWREE BT RENE.
10. MlZ5# A Deleting [T, EHEFBIRCAMER, EMAEETF APIH,
1. L2512 25 MELAIL SR 5 8 I RR =2 451
12. HlasEH 2R MER Node Hf 5.

5.3. FAEN 2B ER

&R LAE R OpenShift CLI (oc) SifEE A Web #HIA R EHMSRBINER, SR LUE X £E BREILRE

BEBTHK, HBRAFERNITN.

5.3.1. A CLI #AEN. 23895 EX
1% A] LUE A OpenShift CLI (oc) HEIHLESBIMTER,

FRFM

o TLUEAESR cluster-admin FFREIIK Fij17] OpenShift Container Platform &8%,

o B%&%k oc CLI,

it =
o ZITLAT e HA RIS ¢

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

I
NAME PHASE TYPE REGION  ZONE
mycluster-5kbsp-master-0 Running mé6i.xlarge us-west-1 us-west-1a 4h55m
mycluster-5kbsp-master-1 Running mé6i.xlarge us-west-1 us-west-1b 4h55m
mycluster-5kbsp-master-2 Running mé6i.xlarge us-west-1 us-west-1a 4h55m

mycluster-5kbsp-worker-us-west-1a-fmx8t Running me6i.xlarge us-west-1 us-west-1a
4h51m
mycluster-5kbsp-worker-us-west-1a-m8891 Running m6i.xlarge us-west-1 us-west-1a
4h51m
mycluster-5kbsp-worker-us-west-1b-c8gzm Running m6i.xlarge us-west-1 us-west-1b
4h51m

HiHH PHASE 5@ & E 5128309 R,

5.3.2. {#F Web 125 B 1A ENVL 2 HIM ER
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& T LU# A OpenShift Container Platform Web #2414 & #4123 9K EX .

FTRFH

o TLUEAESR cluster-admin FFREIIK Fij57] OpenShift Container Platform &8%,

i =
1. LLE A cluster-admin B &8HEF HHE 5 Web #HIA,
2. i# A%l Compute - Machines,
3. 7£ Machines TIEM, HEEZERH RN FHEH.
4. 7£ Machine details T{E A, %5 YAML &7+,

5. £ YAML s, #%| status.phase FEXHI(E,

YAML K B~

apiVersion: machine.openshift.io/vibetai
kind: Machine
metadata:
name: mycluster-5kbsp-worker-us-west-1a-fmx8t
#...
status:

phase: Running ﬂ

ﬂ EAAFIH, HEH Running,

5.4, EMETR
o M2 MIBRIN EXHO 4 ep A HE hook
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% 6 = RN

% 6 = MIERHZ5

18 W] A PREF E B 25

6.1. HR— M ERINLZ
0T LU B4 7€ BO L 250

5
FRIEEEEEE A control plane #1835, BNARZEMFR control plane #1235,

e Z2%E OpenShift Container Platform %£2%,
e % OpenShift CLI (oc) .

o LIEA cluster-admin I [RHFE - &5 &% oc.

ZITU TS, BEESRPHINE

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

okt EE <clusterid>-<role>-<cloud_region> & X HIH23715K,
2. BEZEMERBIHLER,

3. IBFTLAT e & K AMBRHLER

I $ oc delete machine <machine> -n openshift-machine-api

BF

MIANERT, MSEHRREZ AR AENSI 2T R, BRRINE, ERELE
ERT, WEIRECE T pod FETFIE, BFZERIFAIRETTIEMTN, MRPFZEHFEFKX
W, M BRI 2R TR ARSI PR 25,

f&a LLR T E4 EHL 2R £ 3E % machine.openshift.io/exclude-node-draining 3
Bt HEZ2 1T R

INREMBRINBRE TIEE, NASIEGIB—DHISRNEEENRIARERK,

6.2. H.2a M BRI EX By 4 dp A HE HOOK

MEsE e EH hook MMA— NSRBI HEGARPN—IR, EETLUHMESNENELR, ES
Deleting FTE%, XLerhlif o ZH AR M T IE AN BRI BRI R &,

6.2.1. NiEFE XL

17
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E 7RSSR R E B hook 178, BT RUTHESR
PvJE R 1l 2 2 it SR B S Pk S R ELAH AR IR R 55 RIS AR RO Z 5K I BL RO #2,
BRI HIZR
VZEHIZR T BV SN HEDB, M F=EE LNEE, HEFEHI2R2E OpenShift Container
Platform 2l 28 1 =N P ERIERRA S,
TEMBRIAFHIIER T, MR BHIB[HITLATERE -
o HEZEHLBRZRMIT R,
o M= HEN A T BRAL 2R L1,

o fitli% Node *f %,

4 4pEHA hook
£ AR hook BRELRAEEE MBS RIMAEGEARPE LM m, HAETLUFERESEE hook F

BHBUEARR, LASTRATRERISR,
ML25 MBR [ ER A P46 B HE hook :

o TENBRZFHIT R LABEZR R, WAISCARR preDrain 4 EHA hook,
o TEMERNZRIIHEN P b PR L AT, WL fERR preTerminate £ EHA hook.

hook SCHIZEHIg:

hook SKFNZEH 285 AL a1 35 LAA O3 2, PTG £ a3 EHA hook R EH. hook SEIFZRHIZR AT LASIAT
BRIz —HZ N 1R1F

o Nhn&drAHA hooks
o [N A ArEEA hooks
o B4 A EEA hooks

BNED AR hook #358 — 1 hook SLINIZHIZR, 18 hook SLINFERIBF AT LIBE— 1% 1 hook,

6.2.2. H. 23 BRALER I 7

£ OpenShift Container Platform 4.16 &, #2811 BRI E& B W 4 6B HA hook : preDrain I
preTerminate. MFR%5E £ & BHARBIFRA hook I, P& IEEH#1T,
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User runs
oc delete machine

6.1. HLE BRI

l

% 6 = RN

i Existing machine

v

Machine gets

l l

machine.openshift . Cluster autoscaler Machine health check
+ y PR : identifies needs to replace
lo/dzLit;;rszshme to reduce replicas unnecessary node AT
Machine enters
Deleting phase
3 Existing X .
Machine status ¢ No preDrain Yes ) Hook-implementing

Drainable = True

v

Machine controller
tries to drain node

f

lifecycle hook

+

controller acts

Error

f

Machine status
Drained = False

Machine status
Terminable = True

v

Machine controller
o deletes instance
from provider

v

Machine controller
deletes Node object

Yes Machine status
Drained = True

v
No Drain
¢ success
No Existing
44— preTerminate

hook

$

Yes Hook-implementing

T
controller acts

Hl2% Deleting B E& & LA T iFFi2E4T -

L BFUTREZ—, HAEHREBER :

e B7A cluster-admin X [REYE & oc delete machine f345,

e #1237XEX machine.openshift.io/delete-machine ;.

o ZBHBHNBESIILE, UEDBIRBIENTH A —ERD.

o KERBEN BN —PIAFRHRKEHNRERTRKHT R,

19
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S.

10.

o HARRRIQEREE H BT RRINE.
W25t A Deleting (T E%, TEHEHIRCIMIER, BIHAEET APIH,

SNR7F7E preDrain £ EH hook, | hook SEHL T {4 2s K B ©HUTIE R,
1EiHi B FA preDrain £ EHA hook A, HlERIKE %M Drainable #:i% &/ False,

& B RFENTHY preDrain £ EHA hook, WAL Drainable #%X & True,
W21 128 2 B 22 AL 2R ST ISR T AR
o MNEHEZZKIN, Drained #i% & False, Hl2RiRHISaZ B RIEZIZL T =,

o HNERHEZERTN, Drained #iXE&H True,

. ML23R 551 Drained & & True,

INRFTE preTerminate £ EHA hook, MIEIEEH hook SEINIRH R HUTIEEIRIE,
1B FA preTerminate £ EHA hook &, HlZFIKE%MH Terminable #1% & False,

%A REENTH preTerminate £ EHA hook, HLEFIRE S Terminable #i% &7 True.
N1 2312015l 28 M EL R SR A4 438 17 7w M PR =241
N 2312 2R =M PR Node %R,

6.2.3. fifREpEHE hook EZiE
LUF YAML FEEER T M358 PR £ & HE hook FR BB RANME

YAML FEtBRT — preDrain £ & EHA hook

apiVersion: machine.openshift.io/vibetai
kind: Machine
metadata:

spec:
lifecycleHooks:
preDrain:
- name: <hook_name> ﬂ

owner: <hook_owner> 9

ﬂ preDrain 4@ E# hook HI£ .

Q ‘E12 preDrain 4% EH] hook B hook SEHEIRH 25,

YAML FEXBR T — preTerminate 443 EAH hook

apiVersion: machine.openshift.io/vibetai
kind: Machine
metadata:

spec:
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1]
2]

lifecycleHooks:

preTerminate:
- name: <hook_name> ﬂ
owner: <hook_owner> 9

preTerminate 4¢3 & HA hook BI& R,

E1E preTerminate A& A hook B9 hook SLHEIEHIZR

4 A hook Edi& =Bl

LUTRRBIETR T AL 3 bRiE 2289 % NIk A a A HA hook BYSEIN

44 EHA hook BEdi@RHI

909

apiVersion: machine.openshift.io/vibetai
kind: Machine
metadata:

spec:

lifecycleHooks:
preDrain: ﬂ
- name: MigratelmportantApp
owner: my-app-migration-controller
preTerminate:
- name: BackupFileSystem
owner: my-backup-controller
- name: CloudProviderSpecialCase
owner: my-custom-storage-detach-controller 6
- name: WaitForStorageDetach
owner: my-custom-storage-detach-controller

SBER—4EDFEH hook B preDrain £ @ EHE hook /NI,

BE=NESEH hook B preTerminate 4 & EHA hook /N7,

% 6 = RN

BB preTerminate &£ EHH hook B hook SLHI1EH2: : CloudProviderSpecialCase #1

WaitForStorageDetach,

6.2.4. Operator FF 4 A 51 HIH 25| BR & dp B HE hook 7~

Operator B LATENL 23 BRI B {58 FB A dp B A hook SRABSAMLERMIBRITFR, LA RBIER T Operator A LA
EALIEEm A%,

preDrain 465 EH hook A=A
FEhE R

KA E BT

Operator AILA{#EFH preDrain A& EH hook KHafR, 7EMIFR— D EMBRNBHEAR, BRNUERED
FRIN AR FMALEERE, X AT PEA 2R E AR L BN 4D 1AL BB HL S5 HA [H] AR BT B9 2200
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Operator BJLA{# I preDrain 465 B HA hook Sl S HI sz BEZ2 2 B N AR EEHIgR. BiE
WHEZE 25, Operator RE AR KM REMFHIRHIEN T R T/E A EEmEH,

Bian, HEREHISREEER T, BEE LBFEHEN AR LR M IR, BT ERE B E L HEEH#
N7, Operator AT LATEHEZE T RAIILSC AR I REES N AER, URREEREAEERNERT
AR %5 Rt B IME

preTerminate & pEH] hook FABI<HI

Operator A LA{EFH preTerminate 4 & EHA hook AR, M INZEIALESATFHETE METHZFL (N P e
BIRAIE D E,

REAETEY

TEHZE, BESHSTIIREE— LM AFSASRSNERRAFTILERY.

H&IL% Operator Al LA{# FH preTerminate 4 A A8 hook, 177 s HEZE RIS [A] FONL 25 M ELHIZR I {3
o7 7 o A RO [B] E R AN — NEIR,  LEEEIR 7 Operator 245 7 — /NI E],  LAMS{R £ TYERRSS M
bR, BERABHANEIEEFR, NREEMHHFHERNIERE, BESHBAIUERT IEPRERK, M
misRERFTAENARFBE.

6.2.5. {F A4 A H hook FHITHE R

%TF{FF Machine APl Operator BJ OpenShift Container Platform $£28%, etcd Operator 13 F3 #1288 fftIBRR
ExB9 4% dn B HA hook SESLEUHE AR HLEL,

W7 {# F preDrain £ E ] hook, etcd Operator B LAl control plane #l25-£E#I pod BEZ2 A BRAHES
[Ble 7 THRY etcd E, etcd Operator RFELEMHIBR eted AX 51, BEENZMK AT RH RIS PBIFT T =

LEMLEI ST etcd Operator ¥ eted fhEBIRK L 1THERBIRE], F 7T Machine APl Operator TR R E
etcd BB EIRIE T MAIBE R TR LM AIZFMIER control plane Hl25,

6.2.5.1. RAPEER T LI MR control plane

WTE# M control plane M3 EMEEE R E L control plane H88F, FEAIGET AU control plane #l
25, LU control plane TT RN AEREH}, etcd Operator RIEE LT s LR BN eted AL, 24
etcd Operator MZREIIBH control plane M85 E#WIRIC AMIERES, BRELIBT R ERN etcd KA, FiR
FHE M eted AR 5L AN AEBEHI L,
control plane #1235 Deleting [/t ER3& LA Rl 1T -

1. control plane Hl23&1Z L LLATTHHIBR,

2. control plane Hl28:# A Deleting f/1 %,

3. N TI#R preDrain £ EH hook, etcd Operator RHUTLL TR :

a. etcd Operator FRFFEIU control plane H231E 7 etcd B FURINEIEREF, XHT eted BX
FHRAN Running MAZ ready, BEZIE M etcd leader #FHINE 7 R HEIREFE#H.

b. H# etcd B HMBISTEHIBREEHES, etcd Operator RIFHHY eted R AR FEIRE K 51,
FHMEEHRBIRIEH etcd B A,

SRR, |HBY eted pod REHIERZ 2, EItMER preDrain &6 EH] hook.

4. control plane M.23R T 554 Drainable %& 7 True,

122



% 6 = RN

5. H2R¥ZEH 88 5 HEZ2 B control plane HLER ZRFHITY 2
o INRPEZEKI, Drained #i%E N False, Hl3RiZHISSZHBERIERIZT =,
o INRBELEAKTH, Drained #i%E N True.

6. control plane Hl2A 5544 Drained % &N True.

7. MNR%BEHM Operator ;AN T preTerminate £ EHE hook, control plane 2K SEH
Terminable #%1% & True.

8. MLAFIEH 25 M ELAHI SR 4 5 7 A I PR S4B
9. ML.ZR¥EEHIZZAMIFR Node XT K.
YAML R BiER eted i {RT" preDrain 448 EHE hook

apiVersion: machine.openshift.io/vibetai
kind: Machine
metadata:
spec:
lifecycleHooks:
preDrain:
- name: EtcdQuorumQOperator ﬂ
owner: clusteroperator/etcd

ﬂ preDrain 4@ E# hook FI£ .
Q ‘&2 preDrain 4 EH] hook B hook SEHEIRH 23,

6.3. Hh ¥R
o MM EEFIE AL
o EMIEREEM etcd KA

e {#fH control plane #2385 & control plane Hl2%
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B7=TH51Y EBNAE OPENSHIFT CONTAINER PLATFORM
- ix:

5B 5hy BN AZl OpenShift Container Platform £ RERELEH BT B, ABENEEHIEH
Machine REVEREN R BT B.

- o
1R R BETE Machine AP| Operator 2 FRERPERBEER BT B,

71 RXRTFEEEDTE

SR BMT B OpenShift Container Platform &K/, LUHRHYBINEES K, SFEH
Kubernetes HERX I FE IS HRIZHAREMBENERE, MAXMHEBRRMN THEIREEIN R, £
B EEECEREN, TSR EN® &G ZEHHEXEL,

LHHTFHRT B MITEEEM AT worker TR LR pod B, EBEREFH—DPTREHRIBERFK
i, SEBTT RRIBMEFNKRN, KEEVT BRFRHER R NEET & EHRE,

SEETY BRITEEMPE T R EMAE. CPU M GPU, BIEFETREE control plane 17 m, iXLE(H
AREITENSHE, SlIRENMNEHPMERRNRE, A, MRELXESRANEFERRERE, £HE
P BRETEYIINGEREN SEERFNMETR. AR, ZITERTHREERRBEIT BEESEEARM

H% worker BEHNAE,
BE
MIRIEFTEIER ClusterAutoscaler TR E X A1 #) maxNodesTotal (HR %K, RLUHRE

ITEEFRTRNNELE. WEBHMESE control plane HlLEEMEHE KR AT R ERH 2
e,

BRI0®, KAV REINEEHDIFENET R, HBRE]. MRHRBUTRY, KRBT
BREZEEMFRET =

o THRFEAREBETEENT R HEXRLBE, T RERRNHZIERWFTROEHM, HOERLT
SHFIERR . WRIEEETE ClusterAutoscaler B E Y FRPISEE, £EE5HT BRFEHRE
IME 0.5, X TF 50% BIF AR,

o KB BALUNT = LiIZ1THE pod BEIEMTT =, Kubernetes AERFMTHET RL
I pod,

o SHAMY BEBHHEREM,

MR R EFEUTEEE pod, £EBIT BARMRILT R :
o BEAMRHIM pod HEFTIE (PDB) B Pod,
o IR R LiZ1T8 Kube 5T Pod,
e %% PDB =X PDB Rt X558 Kube 4% pods,
o TERITHBITRIIFMN Pod INEE. BIAEHEREE,
o BHFRMFMHER Pod,
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£ 7= Ay BMNAZT OPENSHIFT CONTAINER PLATFORM £
o ANBMZHIR., TREFERIKEELRARANELENR XKEEFERAMEEREHEMMEDN
Pod,

e B "cluster-autoscaler.kubernetes.io/safe-to-evict": "false" ¥ fiZ#J Pod, [RIEEIftLEHR
"cluster-autoscaler.kubernetes.io/safe-to-evict': "true” ;* %,

flgn, B LUEERK CPU RRIEIXE S 64 1M, FHREHEDT REENEMIRES S AP\]F/*E’WL

MREESRFENT &, NHEEHHERARE :

o NEEEEBUMUTEN BTRAFNT R, B—TRETWAET REGHERNEEMIRE,
HEZTHEEIRST Pod,

o IEEEAMEH Pod BIIEK,

o MRFEFIL Pod BT IRMIFR, HECEE =) PDB.

o WMNEHWRMAEERMEB K, Y HFERENREAT M.

o REZTEMTK[RABDT B, FRTRUMmREHNET B,

pod MBI & (HPA) %ﬂ%ﬁEib?FELLLZ‘ﬁE’\JEEW%E&%ﬁmEO HPA 1RHE 1 /18 CPU 1 E B
HMENBEENE A, MRNEILM, HPA KOCIBRFTHEIEX, ToERBFTHANKREMNM. MRZER
BHHIR, KEENT RRNIMEIR, LUEHPA S pod B _IL,ll_ﬁo MR ABID, HPA RIFLE—L%
BlE, MRIEBRESBELTRABRETIRENZE, FEHEVT BEMBRTLERNT =,

SHBVT REEE pod AR, MREFFRBRBHHIR, N"Pod (LFEHFNIE & ThEERIARIEIL LA
FE Pod, BB REWEREFREAIZITE Pod FEMTR, NHRXMNINEE, SEETT B

—MEERB IR, EATLUERLEIERERAR RAM N Pod, ENFRERFBT EE
MR, mENEEYRERRRNIZT,

MEIEFEILER Pod A2 SRERHT RIPAILER M. RETRRINF T RKIZTT Pod, FHEA
BERMBRIZITIXE Pod BT SR BT

SR BRXFEH LAV APITA,

70 EEREBT B
B, HMEEBRBT BEREHE OpenShift Container Platform £ RB T B,

E N
% HFEFATT RISEHE PR TFENER, RLLRENEHIB-—IMEHET &,

71U EBA DT RTERRE L
It ClusterAutoscaler 7HRE X ER T EE BT BRSEIRAIE,

apiVersion: "autoscaling.openshift.io/v1"
kind: "ClusterAutoscaler"
metadata:
name: "default"
spec:
podPriorityThreshold: -10 ﬂ
resourceLimits:
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maxNodesTotal: 24 g

memory:
min: 4
max: 256
gpus:
- type: nvidia.com/gpu ﬂ
min: 0
max: 16 g

- 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" ()
expanders: ['Random"] @

187E Pod /B i — (LR F BELL N AR B o BEBEL M, WIA— 32 (12
i, podPriorityThreshold (%5 &S %S Pod B PriorityClass {Hi# 17 HL#¢,

EEEMENZRAT R, XMEREHPHBNNBZLE, MAUNZBIHT BREHMNE.
RIXMERBEKR, BLUHEFE control plane Flit B85 LA R & 1E MachineAutoscaler FRAF1EE
BIEI AR S,

EEESRETBENRNRNZE.

EEEHPEMENEANZE,

EEEHPRNIAREE (LLGB HHEA)

EBEEHPHNREANEFE (LGB HEAL) .

Ak IREEEEM GPU 1T mMEE, A nvidia.com/gpu 1 amd.com/gpu BB MBI E,
EEESRETEENR/) GPU L,

BEEBHPERENZA GPU HE.

9009902090060 O 9O

1B 0 B 10 2 MBYERICTKIFARE, AR T T RS EHE
e 1: (M) BAXEAMELRER.
o 4 : BTN AR REIT R HERREVIF AR,
e 9 :[TIZHY. THNEIERIEBERRIE S,

MFERBIEEMHE, NERRIME 1,
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FELE S F, BB EENREESSNAK, TLUEREMAAEME ParseDuration [HIfg, 21&
ns. us. ms. s. m#l h,

5

SHBEVT RESHUMBRTBHENT R

BRI REEEEFEAT MR <. WRAFEEHE, NERKIAE 10m,

g
il

S
EEAREMFT REEESFEATEMRT <. WREAEEHE, NEARILNE Os,

a|

D FEERNBENT RB FEMBRATRIE A, MRAIEEE, NIEARINE 10m,

a|

E
1%
1%
7 EEAEA SRR EEEFE AT MR <. WRAEEHE, NEARKIAE 3m,
1%
1%

a

DR TRBAELRS, M RREHTBYT R A AR R,

=]

OO0 O
el

TREAEZIFRNTRERNEN (B [RoENTRNS) , BELIKTF 0", E0hF"1". MR
REBEREE, SHEYT BREERRIAE "0.5", BXNTF 50% WEAE, BuiUFRFEFRAR
TIXNME,

ik BEERERH AT BRERNEMRT &S, UTEAEM :

o

o LeastWaste: iFEH255%E, TLUET BEHEM CPU &Y, RSN ELHRETE£HEE
BZEH CPU, NIEFESERVRERAEFNNSRE

e Priority : HFEEARE A 2RNMEENBNEE, EERALT RS, EFRUE-—1A
FEUMNBENLEINRERSN. MFEEZRER, FEH"HVEREIT REEBMLANT &

e Random: (BRIA) BENLIEFEAZRE.
MRERELEME, NERRIAE Random,

& A LAE A [LeastWaste, Priority] 8 RIEE SN &EF. KRBT BREREBEREENIFNMAED
I B8,

1f [LeastWaste, Priority] ‘~f5l/, &£E¥E31T BELIRIE LeastWaste T 1T1HE, MRZ
PR B LeastWaste BITR, KB BIIT BRAIBIE Priority FAEH T, MRS MRE
A LAREH BT IR ENY B2, SHBIT RN EFE—MER,

HATY BIRER, S£EBT BA{RIFE ClusterAutoscaler FRE L RZEMSERE, 0
BMENR/NRARZE, HEHRTHAEE, BHE, SEEIT BT EEEHIHY
BIEIBIE NTEXLESEHE A,

/MR A CPU, REFEHM GPU HEBIITEEHPME T R LRXEFTIRERMAE, BfE
ERATT BLTEEEIZT A, B0, control plane T REEMMEREREE, BlfFHE
BB BAEE control plane T s,

-

7112 hEFAYT BRELENT B

LERFEYT RERMLENT Ral, eaERARAREAN OERMANNSRELITT KR, EEMAILLT
B, BREUEZ—TATESENLENNEERST,

MFBMEENMLERID], ERMEIRIENFARRLRELLLEFNNSEN EEAPNSGR, ENK
BRI EEFERH BT BEZRENEMITENSZENRIRTE,
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SERFEH
o REERE T M Machine API #J OpenShift Container Platform 5££%,

o ATLUFEAEA cluster-admin FEAINK - i R &£ 8%,

o B &% OpenShift CLI (oc)

L BT U T NIRRT ENSE -

I $ oc get machinesets.machine.openshift.io

I
NAME DESIRED CURRENT READY AVAILABLE AGE
archive-agl030519-vplxk-worker-us-east-1c 1 1 1 1 25m
fast-01-agl030519-vplIxk-worker-us-east-1a 1 1 1 1 55m
fast-02-agl030519-vplxk-worker-us-east-1a 1 1 1 1 55m
fast-03-agl030519-vplxk-worker-us-east-1b 1 1 1 1 55m
fast-04-agl030519-vplxk-worker-us-east-1b 1 1 1 1 55m
prod-01-agl030519-vplxk-worker-us-east-1a 1 1 1 1 33m
prod-02-agl030519-vplxk-worker-us-east-1c 1 1 1 1 33m

2. BRAENRAN, WE-—IEEEKRR, SHRARLEEERENLNITENRENEH.
fugn, ERENRARNRLN Hfast* LEEMEHAIF L2 FRE fast WiTENGE.

3. G/ — cluster-autoscaler-priority-expander.yml YAML 344, Z34EE LT R0 FHIES
BERRGT :

LN RAECERS A

apiVersion: vi

kind: ConfigMap

metadata:
name: cluster-autoscaler-priority-expander ﬂ
namespace: openshift-machine-api

data:

priorities: |- 6
10:

- *fast*

- *archive®
40:

- *prod*

IR ER B AR 5T 65 & 7 cluster-autoscaler-priority-expander,

®9

B EERBB Y’ pod FIERMEREMAZEEF (openshift-machine-api n & 22 [E])
BB,

E LB RIS
priorities [H /IR IEEH, KEHBT BREEAGREESHMLEN.

o
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MFBMLERLS, BESEEEAINGZENNMBIENRAR,

4. BITUT R GROIBEERS

$ oc create configmap cluster-autoscaler-priority-expander \
--from-file=<location_of_config_map_file>/cluster-autoscaler-priority-expander.yml

o ZITUUTHTREEREMRS :

I $ oc get configmaps cluster-autoscaler-priority-expander -o yami

BRESR

o EFAMENY B, MR ClusterAutoscaler iR E Y HKELE N expanders: ["Priority"]
S,

712. MEEFE DT R
ERELBHBT B, 50/ —1 ClusterAutoscaler ¥R,

P =
1. NEEBENFEREE XA ClusterAutoscaler FIRAIE—4 YAML 344,

2. BT U TR EEEFUREE LFIR
I $ oc create -f <filename>.yaml ﬂ

Q <filename> 2 B & X ¥R XEHIZ R,

RS R
o WESHBAN RRE, YNELRE—GIFEIT &,

7.2. X FHlz=B0T B

M2 BT BRHEIRIE OpenShift Container Platform £ EM T ENSRETHNBHE, BT
T BB\ worker TTENIZRE, URELUENEMEMITENGSE, YEHLXERVYITNEEIFELIHE
i, H2sBEshT BS12i0 Machine, %f MachineAutoscaler ¥RHARE (MR/NHEREFHE) BE
BN ERILBIN AR Birit BN B,

BF

B ENR BT BT EERKFEYT RMERT BilER. KEAT BERNS
B BRE LFOEMARBETT RIFHIR, MREEXEE WEBHT BRIERTE XL
SHEYT R, £EENT RKEFRT BRERH.

7.2). ECENZSZ BT B
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WMELHEOSHY BE, ZBZE MachineAutoscaler FR¥EB I AATY BEREMNITENSE,

BE
R ClusterAutoscaler %R/, WilZEVERE—1 MachineAutoscaler 7R,

B BT ENSERESBRNTR, HitE, SMbRANITENSEERTE,
WEEERBEES MXFEANGT K. § BEITENSRLIAELE -,

721102 BT R FRRE
Itt MachineAutoscaler %R E TR 7 ¥l2: B 51T BN SEFRAIE,

apiVersion: "autoscaling.openshift.io/vibetal”
kind: "MachineAutoscaler"
metadata:
name: "worker-us-east-1a" 0
namespace: "openshift-machine-api”
spec:
minReplicas: 1 9
maxReplicas: 12 e
scaleTargetRef:
apiVersion: machine.openshift.io/vibetai
kind: MachineSet €
name: worker-us-east-1a G

ﬂ IBENRBT BEM. N TERZIAHLNBZENT BT BIFLITENZE, FEEISEET R
R ENBZKENGTR. TEVEERMEABLUTHER : <clusterid>-<machineset>-<region>,

g BEAENSRENY BEhERT BRY/IGREEEEXEHAMIEERBEMNR/IBEE, NRE
AWS, GCP, Azure. RHOSP % vSphere #9217, NMILLER RN 0, S FEMENE, ERERILL
EI%E N 0,

SNFEFRBEIENENENSNEREREYE, & BEETARENBTTENRSE, ETLUE
LEERE N 0 K TTARA, NRVBEEFER, £SEAIT BRMITENSNEBEREE NS,
B5E

X FRREFEAMEMZEEN, 1EAER OpenShift Container Platform &Z%&i1 f2 /0
PN =A1TEHN2%EM spec.minReplicas 1EHi%E& ) 0,

EEEEET BB ERT BRUEEE R RGP HENIEERBENEANSGHE., BE
ClusterAutoscaler TTiEE Y B maxNodesTotal (£ K, LUENERET B ATUSEBXNMHE
BINL2R,

© =XV, REHERET RUIETENR LB,

9 kind Z#E15%°5 MachineSet,

6 name EXH S IE ITENEENLIRICH, 20 metadata.name SEE AR,
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7.22. BENZET R
EHRENSENT R, 1E0/E—1 MachineAutoscaler ¥RE4H,

AR

1. 25 MachineAutoscaler FREOIEZ— YAML X, EFREESEELTRE L,

2. BITUTHSEEERIEBE L HE
I $ oc create -f <filename>.yaml ﬂ

Q <filename> 2 B & YR R,

73. 2B B
B UEEETZAAMNGREDT B, B T2EREETNBETT R,

731 EANZEIT B’
EEENFBT R, A LUHERY RH MachineAutoscaler B E Y ¥R (CR).

%—"—fﬁﬁﬂ%‘%Eiﬁ?fﬁﬂ'%é"—fﬁi%ﬁéimfﬁo ERREHE0T K, HER
"R B9 BRI AT IR AR,

ik
1. 21T R e %I 5 8¥8) MachineAutoscaler CR :
I $ oc get MachineAutoscaler -n openshift-machine-api
1
NAME REF KIND REF NAME MIN MAX AGE
compute-us-east-1a MachineSet compute-us-east-1a 1 12 39m
compute-us-west-1a MachineSet compute-us-west-1a 2 4 37m
2. H%E : BE{TU T4, 03 MachineAutoscaler CR B YAML X415 :

$ oc get MachineAutoscaler/<machine_autoscaler_name> \0
-n openshift-machine-api \
-0 yaml> <machine_autoscaler_name_backup>.yaml 9

Q <machine_autoscaler_name> ZEEM|REY CR BIZ TR,

9 <machine_autoscaler_name_backup> 2 CR &2 89& 5,

3. B1TLAT 645 %R MachineAutoscaler CR :

"BRKHAT]
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I $ oc delete MachineAutoscaler/<machine_autoscaler_name> -n openshift-machine-api
it N

I machineautoscaler.autoscaling.openshift.io "compute-us-east-1a" deleted

o EWINBZBIT BREEEEM, WHWETUTHS :
I $ oc get MachineAutoscaler -n openshift-machine-api

LRSS RFARHIENS BT RIIRH,

i |

SR

o NMRMEEEEHDANZENYT B, 15EH <machine_autoscaler_name_backup>.yaml %19
X4, Fi=BR"Deploying a machine autoscaler" A1 BRI 1T 1E,

Lth BT iR
o XRAKHHENTE

\

o MENZBT &

732 ZRAEHBEVT R
EXREHBMT R, Be LR N ClusterAutoscaler ¥R,

' ZRAKHBYT RERZFASEPNENT K, EERHEINENNGEET &,

AR

. BT T 4% &R ClusterAutoscaler %R :

I $ oc get ClusterAutoscaler

it Nl

NAME AGE
default 42m

2. B WTETUA T4, fIlE ClusterAutoscaler CR B9 YAML &% :

(i

$ oc get ClusterAutoscaler/default \ﬂ
-0 yaml> <cluster_autoscaler_backup_name>.yaml 9

ﬂ 2Rl ClusterAutoscaler CR BJ& R,

132



%57 = FAshy B AT OPENSHIFT CONTAINER PLATFORM %8
Q <cluster_autoscaler_backup_name> 2 CR & {2 HI&FF,

3. BITLL TSk MIBR ClusterAutoscaler CR :

I $ oc delete ClusterAutoscaler/default
A a5l

I clusterautoscaler.autoscaling.openshift.io "default” deleted

o ERIEHBENY BREEEEMA, HaTUTHS :
I $ oc get ClusterAutoscaler
THiHA H H
I No resources found
BESE
o @M ClusterAutoscaler CR 2K ET BAUMEEREB T R, EXRMBRERFHH
EAIENZEST B, BEEARENNRET R, 1S ZRANEEIT B’ .
o NMRMEBEEEHDAREBT B, EHEHA <cluster_autoscaler_name_backups.yaml 512X
#, FIRBR"Deploying a cluster autoscaler" s By BRI {TIRIE,
HbBER
o ZENBEIIE
o WMELMAII R
7.4. EM TR

® 7E OpenShift Container Platform F# pod I RFRHE S pod kK
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$ 8 & NI AR EGE

BF

& R BETE Machine API IERNER R ERS AN REEMNT B, EERE&HEIM
RN ERZEUN MG IEFERE F 8EEH Machine API,

BEEEMZBRIFERE none UKL TTIAE M Machine API, BIfEMIINZIEEFAIT B SRR
BAEZFZINENTE L, RN AXMRE, ARERTEERULSH,

EEERHNTESRE, HETUTHS

I $ oc get infrastructure cluster -o jsonpath="{.status.platform}'

AT LA FE BRI ML SR SR SR AR R B B AR H B9 2R, MENARREZR. SEXBIB SRR registry
DA SR BEAE I AN In EE R ZH ¢, X LR ZRIIN B R 2T B NS T IMRRT R RTT 1 58,

EEFEHES, BUEEVBE=IISRERXETNEMENMAM, Red Hat OpenShift Service Mesh E8&
Elasticsearch, XHBEE=NEHILREZETENT =L, ﬁmﬁﬁﬂTuWEUTﬂmjﬁEu*mﬁﬂﬁ

., BEBEFZE=TTRANNESGE, SPTRARBE—1. BEAZTTARHNER Azure X1, EHLL
A RMERBRES TR,

8.1. OPENSHIFT CONTAINER PLATFORM E 32940 4

B BEBEEERN Red Hat OpenShift 1T &R E$E OpenShift Container Platform F1Ef OpenShift #8x4H
HERRLR, X LEAF) EIEFEIZ1T OpenShift Container Platform control plane FIEAIZRM TVE (i #AT, 7T
FEEKR/NERIR]ZE X LA,

BEAFRRNEMBE T RAEASEINF, REEEENAY, MARKARFANARFHN—
o, FREXLELH BT, TWU@%L/L'F?H#

e Kubernetes #1 OpenShift Container Platform control plane BR%5
o ENUAREHZR

o EERMIEERTIR registry

o EF HAProxy B Ingress Controller

o EBENEAIINERS, SFEWEERFE LHWIEAE G
o RHRAAE

® Red Hat Quay

® Red Hat OpenShift Data Foundation

® Red Hat Advanced Cluster Management for Kubernetes

® Red Hat Advanced Cluster Security for Kubernetes

® Red Hat OpenShift GitOps

® Red Hat OpenShift Pipelines
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® Red Hat OpenShift Service Mesh
IETEMEMERS. Pod UAHMMME T REHEEEEHIT I AEER worker 17 8.

B R EMEEM T U R AT EEMZRM T R EIZ1T, ES M OpenShift sizing and subscription guide for
enterprise Kubernetes X H ] "Red Hat OpenShift control plane and infrastructure nodes"&8 43,

ZOREMEBMT R, EAUEANSES, MLTR, HEAVSEE.

8.2. WA MR QI EMIRM IR

EEEESR, Ei}‘(@ﬁﬁ%fz’)‘—AiTﬁﬂ‘fL%%%ﬂEﬁéV‘]EﬁtH%%WéH#o Red Hat OpenShift Service Mesh
ERE Elasticsearch, XHBEZ=NEPHIREZIFTEM TR L, XETR %B_ILlﬁfﬁ% EIREBE AR LIS
AR, RUMNREERFSE="TENITENSE, /\_IFHI:%BE o ERBEZNITRAXMNER Azure
Xis, EEILAE R RS RRERS R R,

8.2.1. N ARRM = A EME N %
R EHRGITENS,

8.2.1.1. Alibaba Cloud Eit&#l33 1% EBE L 5FTIRK YAML <4

It YAML SRBIE L T —PNMEMX 15 EM Alibaba Cloud KAz 1TMiT B8, FH0/E:& )T node-
role.kubernetes.io/infra: " #RiCHYTI £,

EAXBIH, <infrastructure_id> 2EMMiZR ID #5155, M EETFREESEBHMNXENEEEID, m
<infra> IJI\IJZEE%//J\\}JI]E’]TJ jl:/]—:\/{'go

apiVersion: machine.openshift.io/vibetai
kind: MachineSet
metadata:
labels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id> ﬂ
machine.openshift.io/cluster-api-machine-role: <infra>
machine.openshift.io/cluster-api-machine-type: <infra> 6
name: <infrastructure_id>-<infra>-<zone>
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>-<infra>-<zone> G
template:
metadata:
labels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id> ﬂ
machine.openshift.io/cluster-api-machine-role: <infra> 6
machine.openshift.io/cluster-api-machine-type: <infra> Q
machine.openshift.io/cluster-api-machineset: <infrastructure_id>-<infra>-<zone> @
spec:
metadata:
labels:
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node-role.kubernetes.io/infra: ""
providerSpec:
value:
apiVersion: machine.openshift.io/v1
credentialsSecret:
name: alibabacloud-credentials
imageld: <image_id> m
instanceType: <instance_type> @
kind: AlibabaCloudMachineProviderConfig
ramRoleName: <infrastructure_id>-role-worker @

regionld: <region> @
resourceGroup:
id: <resource_group_id>
type: ID
securityGroups:
- tags:
- Key: Name
Value: <infrastructure_id>-sg-<role>
type: Tags
systemDisk:
category: cloud_essd
size: <disk_size>
tag: @
- Key: kubernetes.io/cluster/<infrastructure_id>
Value: owned
userDataSecret:
name: <user_data_secret> @
vSwitch:
tags: @
- Key: Name
Value: <infrastructure_id>-vswitch-<zone>
type: Tags
vpeld: ™
zoneld: <zone> @
taints: @
- key: node-role.kubernetes.io/infra
effect: NoSchedule

QO©)- = T E i Er AT EHEEE D WERRH 1D, MREZELE OpenShift CLI (oc) Hifk
8, EALEIIET L T &SRB 1D -

I $ oc get -0 jsonpath="{.status.infrastructureName}{"\n"}" infrastructure cluster
M‘EE <infra> 7 IR,
mgigm;ﬁm ID. <infra> "7 AR XI5,
EEEHEANGR. EREHNIAERIITENSREPIER.
EERTITENSBERNEERE,
EEZRT I ENSZREN RAM ABMEM, FRZERFERIITIENSGEFERNE
EEERENSFHXE,

9009
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@ EERBNERAMARE, BUUERZERFAENRMTENSEFERNE, HFERETRNIE,

OODELSAFHENBRENIE, B, BLNTEHADIROE, SREL0RIEE, &
ALSEA OIS, SERERFRBREERANEN SR PRI,

@ EERBARRBMAD, FRZEEZFEREIZEMNRIATENSREPIETM category (H, 1IRTE
£, UGB AHRAEERNMITRIE.

157 openshift-machine-api 674 22 [A] HEY A 7 8UE YAML XX secret &1, RRAREREFTE
RINTENZREFIEFRME,

EEEEBX (region) REMEN RIS (zone) . HREHIM X FHFEEERNKE,

BE—N5R, UBERAFR TEMEFAEER infra TR L,

9 O

y ==
TEEMZRAT R LI NoSchedule {5 R/, Ti%T = LZ1THIINA DNS pod #in
1N misscheduled, &4 7iMIFRs%1E misscheduled DNS pod 7 INARR .

Alibaba Cloud fE %ISR ESE

L 2R Alibaba Cloud SRR SIRZEVEIITEA 255K 2 1E Alibaba Cloud FARIRERAESITH
nonessential F3%H, XLEFRZTE spec.template.spec.providerSpec.value 73R8
securityGroups. tag 1 vSwitch S#HIEF,

TEQE BN EZHITEN SRR, WIS ESERN Kubernetes 1755, ERSITIREEIANE, BIME
el EREEEVUENITENSESEE. BLTURESZSESSHMIRE,

LUF YAML B EREFRERINTEN SRR LR E 2 ks, BREMLERE,

spec.template.spec.providerSpec.value.securityGroups FEIFR%:

spec:
template:
spec:
providerSpec:
value:
securityGroups:
- tags:
- Key: kubernetes.io/cluster/<infrastructure_id> ﬂ
Value: owned
- Key: GISV
Value: ocp
- Key: sigs.k8s.io/cloud-provider-alibaba/origin 9
Value: ocp
- Key: Name
Value: <infrastructure_id>-sg-<role> 6
type: Tags

QO : Bt ENRERRAEE, BRNAKIRE,

o
&
=t
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e <infrastructure_id> 2&iZeH ID, SEFEEBESEEIXENEEE D,

o <role> RENRMMIT mins,

spec.template.spec.providerSpec.value.tag FHIH7%

spec:
template:
spec:
providerSpec:
value:
tag:
- Key: kubernetes.io/cluster/<infrastructure_id> ﬂ
Value: owned
-Key: GISV @)
Value: ocp
- Key: sigs.k8s.io/cloud-provider-alibaba/origin 6
Value: ocp

QO : BEiENBERIERE, BRNBILIRE,

H

i <infrastructure_id> 2E&fiZ2H ID, EREFEEESERHINZENEERE ID,

spec.template.spec.providerSpec.value.vSwitchF I TR %>

spec:
template:
spec:
providerSpec:
value:
vSwitch:
tags:
- Key: kubernetes.io/cluster/<infrastructure_id> ﬂ
Value: owned
-Key: GISV @)
Value: ocp
- Key: sigs.k8s.io/cloud-provider-alibaba/origin 6
Value: ocp
- Key: Name
Value: <infrastructure_id>-vswitch-<zone> ﬂ
type: Tags

QOO : BT ENBEREIRE, hRNAILIRE

Her:

e <infrastructure_id> &% ID, SEFEEESEEIXENEE D,
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o <zone> EEMENZHXEEEMNX,

8.2.1.2. AWS L it&EH I HERE KRN YAML =4l

YAML 7=IE X T —/NE us-east-1a Amazon Web Services (AWS) Local Zone Hiz{THIT EHBRE, FF
33877 node-role.kubernetes.io/infra: " 17iC AT M.

EARBIF, <infrastructure_id> BEMMZRI ID 17%, EhGEFEEESEHINXENER D, ™
<infra> N2 RN T RIT%E.

apiVersion: machine.openshift.io/vibetai
kind: MachineSet
metadata:
labels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id> ﬂ
name: <infrastructure_id>-infra-<zone>
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>-infra-<zone> ﬂ
template:
metadata:
labels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id> 6
machine.openshift.io/cluster-api-machine-role: infra@
machine.openshift.io/cluster-api-machine-type: infra ﬂ
machine.openshift.io/cluster-api-machineset: <infrastructure_id>-infra-<zone> 6
spec:
metadata:
labels:
node-role kubernetes.io/infra: ™" Q
providerSpec:
value:
ami:
id: ami-046fe691f52a953f9 @
apiVersion: machine.openshift.io/vibetal
blockDevices:
- ebs:
iops: 0
volumeSize: 120
volumeType: gp2
credentialsSecret:
name: aws-cloud-credentials
devicelndex: 0
iamInstanceProfile:
id: <infrastructure_id>-worker-profile m
instanceType: m6i.large
kind: AWSMachineProviderConfig
placement:
availabilityZone: <zone> @
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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> m
value: <custom_tag_value>

userDataSecret:
name: worker-user-data

taints: @

- key: node-role.kubernetes.io/infra
effect: NoSchedule

QOOOOM - & TEaERINALBEIER D WEMRI D, MWRBZRE OpenShift CLI, 1
A LLBITE T AT 6 4o SRR AR E Al 28449 1D -

I $ oc get -0 jsonpath="{.status.infrastructureName}{"\n"}" infrastructure cluster
m‘éigﬁtﬂé’ﬁ*@ ID. infra B&T [FREMXE,

M}E‘E infra &7 SR%,

7 OpenShift Container Platform 7 By AWS XI5 E B MM Red Hat Enterprise Linux CoreOS
(RHCOS) Amazon Machine Image (AMI), f1RZ{EMA AWS Marketplace Hitfk, NAHM AWS
Marketplace 5EFX OpenShift Container Platform 17 [ S K BRI&FR7E #h X B9 AMI 1D,

$ oc -n openshift-machine-api \
-0 jsonpath="{.spec.template.spec.providerSpec.value.ami.id}{"\n"}' \
get machineset/<infrastructure_id>-<role>-<zone>

: NEBHEE B E WIS HWE, B, EeLLET1EE Email:admin-email@example.com #Y
name:value ¥ &N 51 09 FE FHR 4 dhiit,

=1
A LAFE install-config.yml SRR R 2R E B E IR, R install-

config.yml X4 BES S EEHERE name HIRMITE, NIHBEMIREELET
install-config.yml 324 AR BOFRZ(E,

EE X1, #0 us-east-1a,

B E A5 1D FIX L,

® ¢
@ IBEX, W us-east-1,
(15 I
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@ EE—A5R UBILEAS TEG SRS infra 8L,

y ==
TEEMZRA T R LI NoSchedule /5 R/, Ti%T = LZ1THIINA DNS pod #in
1N misscheduled, & A7MIFRs%1E misscheduled DNS pod 7 INARR .

£ AWS L2 TN EZFFIERIED Spot L6, 5 AWS EBJ On-Demand SX3I#ELL, &= LA
Spot SLBIEMEME R TTARA, @it spotMarketOptions 7/NZE] MachineSet YAML X {43k 2 &
Spot L4,

8.2.1.3. Azure Eit&H I ZERBE L FTIEN YAML =

Itk YAML RABIE LT —MNERX i (region)8 1 Microsoft Azure Kigi(zone) iz TR T EHL 2R E, FHOIE®E
i+ node-role.kubernetes.io/infra: " FRiCHY T B,

EARBIF, <infrastructure_id> BEMMZRI ID 17%, UG EFEEESEHINXENER D, ™
infra M| @& RIN8Y T RIT%.

apiVersion: machine.openshift.io/vibetai
kind: MachineSet
metadata:
labels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id> ﬂ
machine.openshift.io/cluster-api-machine-role: infra 9
machine.openshift.io/cluster-api-machine-type: infra
name: <infrastructure_id>-infra-<region>
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>-infra-<region>
template:
metadata:
creationTimestamp: null
labels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id>
machine.openshift.io/cluster-api-machine-role: infra
machine.openshift.io/cluster-api-machine-type: infra
machine.openshift.io/cluster-api-machineset: <infrastructure_id>-infra-<region>
spec:
metadata:
creationTimestamp: null
labels:
machine.openshift.io/cluster-api-machineset: <machineset_name>
node-role.kubernetes.io/infra: ™"
providerSpec:
value:
apiVersion: azureproviderconfig.openshift.io/vibetat
credentialsSecret:
name: azure-cloud-credentials
namespace: openshift-machine-api
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image: ﬂ
offer: ™
publisher: "
resourcelD: /resourceGroups/<infrastructure_id>-
rg/providers/Microsoft. Compute/galleries/gallery_<infrastructure_id>/images/<infrastructure_id>-
gen2/versions/latest 9
sku: "™
version:
internalLoadBalancer: ™"
kind: AzureMachineProviderSpec
location: <region> G
managedldentity: <infrastructure_id>-identity
metadata:
creationTimestamp: null
natRule: null
networkResourceGroup: "
osDisk:
diskSizeGB: 128
managedDisk:
storageAccountType: Premium_LRS
osType: Linux
publiclP: false
publicLoadBalancer: "
resourceGroup: <infrastructure_id>-rg
sshPrivateKey: "
sshPublicKey: "
tags:
- name: <custom_tag_name> ﬂ
value: <custom_tag_value>
subnet: <infrastructure_id>-<role>-subnet
userDataSecret:
name: worker-user-data
vmSize: Standard _D4s_v3
vnet: <infrastructure_id>-vnet

zone: "1" 6
taints: Q

- key: node-role.kubernetes.io/infra
effect: NoSchedule

ﬂ EEETESEMHNATXENSEEF ID BIERZN ID, INRERE OpenShift CLI, EHLURITIZIT
LU 64 SRARERE Al 5244 1D

I $ oc get -0 jsonpath="{.status.infrastructureName}{"\n"}" infrastructure cluster
ISR LU T AT e & SRRENF I -
$ oc -n openshift-machine-api \

-0 jsonpath="{.spec.template.spec.providerSpec.value.subnet}{"\n"}' \
get machineset/<infrastructure_id>-worker-centralus1

BA LT U 5 EHREX vhet :
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$ oc -n openshift-machine-api \
-0 jsonpath="{.spec.template.spec.providerSpec.value.vnet}{"\n"}' \
get machineset/<infrastructure_id>-worker-centralus1

8 7E infra TV 255,
IEEEMZN D, infra TV SRS MMX,

BEEITENSEBENGGRIEE. MREMHEA Azure Marketplace 5§, 1HS "% Azure
Marketplace £&",

BESLHIRUFRNGR. REBFUERN Hyper-V £/ V2 HiREE -gen2 54, 1 V1 HH&N]
5 BRGNEIHER.

EEERBEN X,

A ENSREFIEEBEE WIR%., 7E <custom_tag_names> FEEFFIRIIRE RS, FHE
<custom_tag_value> = E& 1R X N BIFRE(E

EEEEBX (region) RAEMEN RIS (zone) . WHREHIM X FHFEHEENKE,
BE—N5R, UBERAR TEAEFAEER infra TR L,

TEEMZRA T R LI NoSchedule {5 R/, Ti% T R LZ1THIINAE DNS pod #irR
1N misscheduled, &4 7MIFRs%1E misscheduled DNS pod 7 INARR .

£ Azure LiZfTHIN B ER TRFFERIEB Spot M. 5 Azure ERIFRAEBIIMAELL, ERILIER Spot
REHLABEMAG TR A, EALLET S spotVMOptions 7 0ZEI MachineSet YAML {43k &
Spot VM,

Hth B

e ¥ Azure Marketplace 54§

8.2.1.4. Azure Stack Hub L it &8 % iE B E X FHRM YAML R4l

Itb YAML RABIE X T —MNERX i (region)8 1 Microsoft Azure Kigi(zone) iz TR T EHL 2R E, FHOIB®E
i+ node-role.kubernetes.io/infra: " FRiCHY T B,

EARBIF, <infrastructure_id> BEMMZRI ID 175, EhGEFEEESEHINZENER D, ™
<infra> | @ ERI0BI T RR5E,

apiVersion: machine.openshift.io/vibetai
kind: MachineSet
metadata:

labels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id> 0
machine.openshift.io/cluster-api-machine-role: <infra> g
machine.openshift.io/cluster-api-machine-type: <infra> 6

name: <infrastructure_id>-infra-<region>

namespace: openshift-machine-api
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spec:
replicas: 1
selector:
matchLabels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id> 9
machine.openshift.io/cluster-api-machineset: <infrastructure_id>-infra-<region> G
template:
metadata:
creationTimestamp: null
labels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id> ﬂ
machine.openshift.io/cluster-api-machine-role: <infra> G
machine.openshift.io/cluster-api-machine-type: <infra> Q
machine.openshift.io/cluster-api-machineset: <infrastructure_id>-infra-<region> @
spec:
metadata:
creationTimestamp: null
labels:
node-role.kubernetes.io/infra: ™" m

taints: @

- key: node-role.kubernetes.io/infra
effect: NoSchedule
providerSpec:
value:
apiVersion: machine.openshift.io/vibetal
availabilitySet: <availability_set> @
credentialsSecret:
name: azure-cloud-credentials
namespace: openshift-machine-api
image:
offer: ™
publisher: "
resourcelD: /resourceGroups/<infrastructure_id>-
rg/providers/Microsoft. Compute/images/<infrastructure_id> @
sku: "™
version:
internalLoadBalancer: "
kind: AzureMachineProviderSpec
location: <region> @
managedldentity: <infrastructure_id>-identity @
metadata:
creationTimestamp: null
natRule: null
networkResourceGroup: "
osDisk:
diskSizeGB: 128
managedDisk:
storageAccountType: Premium_LRS
osType: Linux
publiclP: false
publicLoadBalancer: "
resourceGroup: <infrastructure_id>-rg m
sshPrivateKey: "
sshPublicKey: "
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subnet: <infrastructure_id>-<role>-subnet @ @
userDataSecret:
name: worker-user-data @
vmSize: Standard_DS4 v2
vnet: <infrastructure_id>-vnet @

zone: "1" @

QO0OODOODOD) = £ TE KB FLBIKE ID BEMZRIT ID. MRBLRE OpenShift
CLI, A LLBILIZ T AT a5 SRR E 2R 1D

I $ oc get -0 jsonpath="{.status.infrastructureName}{"\n"}" infrastructure cluster
ISR LU T AT e B SRRENF I

$ oc -n openshift-machine-api \
-0 jsonpath="{.spec.template.spec.providerSpec.value.subnet}{"\n"}' \
get machineset/<infrastructure_id>-worker-centralus1

B LT U 5 EHREX vhet :

$ oc -n openshift-machine-api \
-0 jsonpath="{.spec.template.spec.providerSpec.value.vnet}{"\n"}' \
get machineset/<infrastructure_id>-worker-centralus1

YEODE)EE <infra> T [T,

OO ==Lz ID. <infra> T RIRERMK,
@ BEAER UBLSAS TR infra TR L

TEEMZRA T R LN NoSchedule /5 R/, Ti% T = LZ1THIINA DNS pod #in
1L misscheduled, & 7iMIBRs%1E misscheduled DNS pod FFINARR .

EEEREN X,

EEEEBX (region) RAEMEN RIS (zone) . HREHIM X FHFEHEERNKE,

®
@ EERENABILE,
22

% o
1 Azure Stack Hub EiZ1THINL 2R EE R ZHFIERIER Spot AL,

8.2.1.5.I1BM Cloud Eit&#Hl23 % EBE L FKIERKN YAML =4

It YAML RBIE T —PMEM KX g FER IBM Cloud® Xigiiz TRt BN 284, HO0/E8E1T node-
role.kubernetes.io/infra: "" FriC BT &,

EARBIF, <infrastructure_id> BEMMZRI ID 175, ZrGEFEEESEHINXENER D, ™
<infra> N2 RN T RIT5E.
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apiVersion: machine.openshift.io/vibetai
kind: MachineSet
metadata:
labels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id> ﬂ
machine.openshift.io/cluster-api-machine-role: <infra>
machine.openshift.io/cluster-api-machine-type: <infra> 6
name: <infrastructure_id>-<infra>-<region>
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>-<infra>-<region> G
template:
metadata:
labels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id> ﬂ
machine.openshift.io/cluster-api-machine-role: <infra> 6
machine.openshift.io/cluster-api-machine-type: <infra> Q
machine.openshift.io/cluster-api-machineset: <infrastructure_id>-<infra>-<region> @
spec:
metadata:
labels:
node-role.kubernetes.io/infra: ™"
providerSpec:
value:
apiVersion: ibmcloudproviderconfig.openshift.io/vibetal
credentialsSecret:
name: ibmcloud-credentials
image: <infrastructure_id>-rhcos m
kind: IBMCloudMachineProviderSpec
primaryNetworkInterface:
securityGroups:
- <infrastructure_id>-sg-cluster-wide
- <infrastructure_id>-sg-openshift-net
subnet: <infrastructure_id>-subnet-compute-<zone> @
profile: <instance_profile> @
region: <region>
resourceGroup: <resource_group> @
userDataSecret:
name: <role>-user-data @
vpc: <vpc_name> m
zone: <zone>
taints: @
- key: node-role.kubernetes.io/infra
effect: NoSchedule

QOO0 = T B SRR ENREE 1D MRS D, MRBRE OpenShift CLI, EAILEZT
LT A SRIKERE ISR 1D :

I $ oc get -0 jsonpath="{.status.infrastructureName}{"\n"}" infrastructure cluster
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2,3, 8, 9,16 LIRS

OOM=7122i ID. <infra> i RITERMBE,

FFER¥ R M E F L Red Hat Enterprise Linux CoreOS(RHCOS) i,

IRX MBI EZRY ID X ERMEN S, BERENEX ZRHEEENXE,
183 IBM Cloud® SLHIERELE

BEERBENZZNXE,

EHARENSFTRMOETRA, X2LEMNIEENINATIRA, NREEMEN D hEMRERSF
DI HRA.,

VPC &R,
BEEMAAERKX (region) NEMEN X (zone) , MRENMX ZHFEIEENXE,

15 A (taint), LABFIES A TEMEAER infra 77 8L,

900 99009

TEEMZRA T R LI NoSchedule /5 R/, Ti%T = LZ1THIINAE DNS pod #iR
1N misscheduled, &4 7iIFRs%1E misscheduled DNS pod FFINARR .

8.2.1.6. GCP Lit&H I HiERE L KRN YAML =4l

Itk YAML 5=fI%E X T —/NE Google Cloud Platform (GCP) fiz4THIiT A 28%, FHOIE@ET node-
role.kubernetes.io/infra: "" FRiCEI T m, HA infra 2R RIF%,

{81/ OpenShift CLI IKEXB{E
EUTRBID, EETLUER OpenShift CLI FRENEERFHY—LE1H,

E %R ID

<infrastructure_id> FTREEMERM ID, eETFTEEESEHINENER D, IRERE
OpenShift CLI, f&aLLBIT 21T LT fr4 SR ERE i ZRH) ID -

I $ oc get -0 jsonpath="{.status.infrastructureName}{"\n"}" infrastructure cluster

BRIBE
<path_to_image> F#F & 2 A T OB N THRMERR., INRERE OpenShift CLI, A LLETZ
AT e SRR AR AR RO BB AR -
$ oc -n openshift-machine-api \

-0 jsonpath="{.spec.template.spec.providerSpec.value.disks[0].image}{"\n"}' \
get machineset/<infrastructure_id>-worker-a

GCP MachineSet {H~%l

I apiVersion: machine.openshift.io/vibetai
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kind: MachineSet
metadata:
labels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id> ﬂ
name: <infrastructure_id>-w-a
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>-w-a
template:
metadata:
creationTimestamp: null
labels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id>
machine.openshift.io/cluster-api-machine-role: <infra> 9
machine.openshift.io/cluster-api-machine-type: <infra>
machine.openshift.io/cluster-api-machineset: <infrastructure_id>-w-a
spec:
metadata:
labels:
node-role.kubernetes.io/infra: ™"
providerSpec:
value:
apiVersion: gcpprovider.openshift.io/vibetat
canlPForward: false
credentialsSecret:
name: gcp-cloud-credentials
deletionProtection: false
disks:
- autoDelete: true
boot: true
image: <path_to_image> 6
labels: null
sizeGb: 128
type: pd-ssd
gcpMetadata:
- key: <custom_metadata_key>
value: <custom_metadata_value>
kind: GCPMachineProviderSpec
machineType: n1-standard-4
metadata:
creationTimestamp: null
networkInterfaces:
- network: <infrastructure_id>-network
subnetwork: <infrastructure_id>-worker-subnet
projectID: <project_name> 6
region: us-centrald
serviceAccounts:

- email: <infrastructure_id>-w@-<project_names.iam.gserviceaccount.com

scopes:
- https://www.googleapis.com/auth/cloud-platform
tags:
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- <infrastructure_id>-worker
userDataSecret:
name: worker-user-data
zone: us-centrall-a
taints: G
- key: node-role.kubernetes.io/infra
effect: NoSchedule

Heh <infrastructure_id> 2&iZ2H ID, ©ETEEBSEEILENEEE D,
X F <infra>, 87 <infra> 7 =555,

EE L AT B S S AR BRI EE,

909

ZE(F A GCP Marketplace #if%, HiEEEFERENIHEE :

® OpenShift Container Platform:
https://www.googleapis.com/compute/vi/projects/redhat-marketplace-
public/global/images/redhat-coreos-ocp-413-x86-64-202305021736

® OpenShift Platform Plus: https://www.googleapis.com/compute/vi/projects/redhat-
marketplace-public/global/images/redhat-coreos-opp-413-x86-64-202305021736

® OpenShift Kubernetes Engine:
https://www.googleapis.com/compute/vi/projects/redhat-marketplace-
public/global/images/redhat-coreos-oke-413-x86-64-202305021736

A%k : Ll key:value X BIFE RAEE B E L u#ifE, BXRAH, HSM GCP X#Y, UEFBHEHE L
TTEE.

o

*fF <project_name>, 1EIEE A TFHRER GCP 1B &,

BE—N5R, UBERAR TEAEFAEER infra TR L,

(o

¢ pa =

TEEMZRA T R LI NoSchedule {5 R/, Ti% T =LZ1THIINA DNS pod #in
1N misscheduled, &4 7iMIBRs%1E misscheduled DNS pod 7 INARR .

£ GCP Lz THINLBR S X FFFERIEM A0 & EHIANL L6, & GCP LR @ASLfIMaLL, EaILMERE S
REFLHLSEB AR M AG TTAI R A, B LLEIT S preemptible 75101E] MachineSet YAML XX R E G &
VM £,

8.2.1.7. Nutanix EiTEHEHE B E L FKIEE YAML =4l

It YAML RBIE X7 — Nutanix 1T B8535, ©OIEFRC N node-role.kubernetes.io/infra: """ By
&

™o

EAXRBIF, <infrastructure_id> BEAMZR ID 175, G EFEEESEHINXENER D, ™
<infra> N2 RN T RIT%E.

{81/ OpenShift CLI FREXBIH
FELLTRAEIS, B LU OpenShift CLI (oc) FRERSERFHY—LE(H,

E %R ID
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<infrastructure_id> F#F 2 £MEMH ID, BETEEESERITILENEER D, NRELE
OpenShift CLI, f&a]LLBITIZ{T LT a4 SR ERERZRH ID -

I $ oc get -0 jsonpath="{.status.infrastructureName}{"\n"}" infrastructure cluster

apiVersion: machine.openshift.io/vibetai
kind: MachineSet
metadata:
labels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id> ﬂ
machine.openshift.io/cluster-api-machine-role: <infra> 9
machine.openshift.io/cluster-api-machine-type: <infra>
name: <infrastructure_id>-<infra>-<zone>
namespace: openshift-machine-api
annotations:
machine.openshift.io/memoryMb: "16384"
machine.openshift.io/vCPU: "4"
spec:
replicas: 3
selector:
matchLabels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id>
machine.openshift.io/cluster-api-machineset: <infrastructure_id>-<infra>-<zone>
template:
metadata:
labels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id>
machine.openshift.io/cluster-api-machine-role: <infra>
machine.openshift.io/cluster-api-machine-type: <infra>
machine.openshift.io/cluster-api-machineset: <infrastructure_id>-<infra>-<zone>
spec:
metadata:
labels:
node-role.kubernetes.io/infra: ™"
providerSpec:
value:
apiVersion: machine.openshift.io/v1
bootType: " 6
categories:
- key: <category_name>
value: <category_value>
cluster:
type: uuid
uuid: <cluster_uuid>
credentialsSecret:
name: nutanix-credentials
image:
name: <infrastructure_id>-rhcos 6
type: name
kind: NutanixMachineProviderConfig
memorySize: 16Gi g
project:
type: name
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name: <project_name>
subnets:
- type: uuid
uuid: <subnet_uuid>
systemDiskSize: 120Gi m
userDataSecret:
name: <user_data_secret> @
vcpuSockets: 4 @
vepusPerSocket: 1 @
taints:
- key: node-role.kubernetes.io/infra
effect: NoSchedule

Hrh <infrastructure_id> 2E&iZeH) ID, CETEEBESEMHINLEMERE D,
1BE <infra> 7 =I5 %5,

1R EEMLEN ID. <infras 17 mARE X,

SHBT R,

BEITENSFEANSI SRR, BXEISRUNELER, HBHENIMEFRN TR UEF, 225
S TPM, BMIE N Legacy. SecureBoot 5 UEFI, ZXi\{& Legacy.

. p= Y=
IR JIITE OpenShift Container Platform 4.16 R {# FH Legacy 5| 528,

IBE—1% ) Nutanix Prism EAILAN BRI ENLZR. /N TEE key 1 value SHRKREET
Prism Central FBRFIBIENT, BXEFNELER, 1ESHEHIELE,

87 Nutanix Prism Element 8 ECE. EAHIP, E£EHELBE uuid, FEtE— uuid /M7,
EEEGEANGG. EREHNIBRIITENREFNER.

EEEHINEE (UG HRAD) .

EERTERE Nutanix B, EAREIH, TEHREE name, FLE—1 name /N1,
BERGHE RN (ML G HEALD

&7 openshift-machine-api 44 22 [A] R B A 888 YAML XY secret &R, REREFEIRIA
THENESREFIEFTIEAME.,

EE vCPU EEFHE.
EESMEE vCPU L&,
BE—N5R, UBIERAR TEMEFAEER infra TR L,

—

TEEMZRA T R LN NoSchedule /5 R/, Ti% T = LZ1THIINA DNS pod #iR
1N misscheduled, &4 7MIBRs%1E misscheduled DNS pod 7 INARR .
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8.2.1.8. RHOSP LiT&EH.Z%iE B E TR YAML R4l

Itk YAML 7=IE X T —/NE Red Hat OpenStack Platform (RHOSP) LizfTHIT EH 5, FHOIE@ET
node-role.kubernetes.io/infra: " FriCHI T &,

EAXRBIF, <infrastructure_id> BEMMZRI ID 175, U GEFEEESEHINXENSER D, ™
<infra> N2 RMA T RIT%.

apiVersion: machine.openshift.io/vibetai
kind: MachineSet
metadata:
labels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id> ﬂ
machine.openshift.io/cluster-api-machine-role: <infra> 9
machine.openshift.io/cluster-api-machine-type: <infra> 6
name: <infrastructure_id>-infra
namespace: openshift-machine-api
spec:
replicas: <number_of_replicas>
selector:
matchLabels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id> 6
machine.openshift.io/cluster-api-machineset: <infrastructure_id>-infra G
template:
metadata:
labels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id> ﬂ
machine.openshift.io/cluster-api-machine-role: <infra> 6
machine.openshift.io/cluster-api-machine-type: <infra> Q
machine.openshift.io/cluster-api-machineset: <infrastructure_id>-infra @
spec:
metadata:
creationTimestamp: null
labels:
node-role.kubernetes.io/infra: ™"
taints: m
- key: node-role.kubernetes.io/infra
effect: NoSchedule
providerSpec:
value:
apiVersion: machine.openshift.io/vialphai
cloudName: openstack
cloudsSecret:
name: openstack-cloud-credentials
namespace: openshift-machine-api
flavor: <nova_flavor>
image: <glance_image_name_or_location>
serverGrouplD: <optional_UUID_of_server_group> @
kind: OpenstackProviderSpec
networks: @
- filter: {}
subnets:
- filter:
name: <subnet_name>
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tags: openshiftClusterlD=<infrastructure_id> @

primarySubnet: <rhosp_subnet_UUID> @
securityGroups:
- filter: {}

name: <infrastructure_id>-worker @
serverMetadata:

Name: <infrastructure_id>-worker m

openshiftClusterID: <infrastructure_id> @
tags:
- openshiftClusterID=<infrastructure_id> @
trunk: true
userDataSecret:

name: worker-user-data @
availabilityZone: <optional_openstack_availability_zone>

OOOQOODOD =L TEAKAIFLENKE D WEMRM ID. MRBRE Openshift
CLI, A LUBILIE T AT a5 SRR E 2R 1D

I $ oc get -0 jsonpath="{.status.infrastructureName}{"\n"}" infrastructure cluster

HEYEE)EE <infra> 7 RIFZE
@O =221 ID 7 <infra> 5 RIFE,

@ R USRS TEREARE infra TR,

TEEMZRA T R LN NoSchedule {5 R/, Ti% T = LZ1THIINA DNS pod #in
1N misscheduled, &4 7MIBRs%1E misscheduled DNS pod 7 INARR .

£ 7 MachineSet X BRS 2R, HHAMOEIRSSFHREINE, MNFRESHEE, HEFER
anti-affinity =X soft-anti-affinity 5Bg.

S

MEBEHZSIMETE, NRMBBIZIML, XNFIRVIEE A primarySubnet ([ERIFZ,

BEMBELHT RiE=E RHOSP M, @E, X5 install-config.yaml X4/ machineSubnet
(EEIER

@6

8.2.1.9. vSphere Lit&H33 1% ERBE L FKIEN YAML =

Itk YAML 5RBIE X T —/NE VMware vSphere Li21T80iTENESE, FHOEIKC N node-
role.kubernetes.io/infra: """ B9 s,

EAXBIH, <infrastructure_id> 2EMiZR ID 715, M EETFREESEBHMNXENSEEEID, m
<infra> I)_]\[JZEEE//J\JJI]E’JT 7]:/]_‘:%0

apiVersion: machine.openshift.io/vibetai
kind: MachineSet
metadata:
creationTimestamp: null
labels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id> ﬂ
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name: <infrastructure_id>-infra g
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>-infra ﬂ
template:
metadata:
creationTimestamp: null
labels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id> 9
machine.openshift.io/cluster-api-machine-role: <infra> G
machine.openshift.io/cluster-api-machine-type: <infra> ﬂ
machine.openshift.io/cluster-api-machineset: <infrastructure_id>-infra 6
spec:
metadata:
creationTimestamp: null
labels:
node-role.kubernetes.io/infra: ™" Q

taints: @

- key: node-role.kubernetes.io/infra
effect: NoSchedule
providerSpec:
value:
apiVersion: vsphereprovider.openshift.io/vibetal
credentialsSecret:
name: vsphere-cloud-credentials
diskGiB: 120
kind: VSphereMachineProviderSpec
memoryMiB: 8192
metadata:
creationTimestamp: null
network:
devices:
- networkName: "<vm_network_name>"
numCPUs: 4
numCoresPerSocket: 1
snapshot: "
template: <vm_template_name> @
userDataSecret:
name: worker-user-data
workspace:
datacenter: <vcenter_datacenter_name> @
datastore: <vcenter_datastore_name> @
folder: <vcenter_vm_folder_path> @
resourcepool: <vsphere_resource_pool> @
server: <vcenter_server_ip>

QOO = TESERIANLBIORE D HORZRI D, MRBRE OpenShift CLI (oc) Fiff
8, EAILEZEAT T 6% RIRERE MR 1D :
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I $ oc get -0 jsonpath="{.status.infrastructureName}{"\n"}" infrastructure cluster
OO0 =i D A <infra> ¥ &7,

M}E‘E <infra> 7 SR,

@ EBE—NSR, UESES TEAZEES infra T &L,

TEEMZRA T R LN NoSchedule /5 R/, Ti% T =LZ1THIINAE DNS pod #iR
1N misscheduled, &4 7MIBRs%1E misscheduled DNS pod 7 INARR .

EEERMITENERRE B vSphere VM M%%, L RETIN IS TR SR H AL 1T EAL 285 AT A Bz
B,

IEEEFE M vSphere EFUAAENR, 20 user-5ddjd-rhcos.
EEZ™MITENRE I vCenter Datacenter,

EEZEZEITEN S vCenter Datastore,

187 vCenter # vSphere B4 RAERR, 40 /de1/vm/user-inst-5ddjd.
15 E EHIHA vSphere HEiEth,

187 vCenter fR%588 IP LR E S,

OO0 9

8.2.2. l|ZiT B &RE

PRT RERFUZITENSEN, TR CRRISEREEFERNRE TN ERVSTER
5)/?\0

FoRFMH

o ERZE— OpenShift Container Platform 52%,
e % OpenShift CLI (oc) .

o LIEA cluster-admin I RHIFE - &5 &% oc.

it =
1 - TaEITENSEEE LR (CR) REIBH YAML XX, FHiGHGEN

<file_name>.yaml,
IR IXE <clusterlD> 1 <role> SHH,

2. i MREFBEZNREFERXENNE, ETUMEREPRENFITENSRE
a. BIHEHHITENSGSE, H21TUTHRS :

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

155


https://access.redhat.com/solutions/6592171

OpenShift Container Platform 4.16 L83 &H

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. EEEREITENBEEE LHIR (CR) BH, HZITUATHS

$ oc get machineset <machineset_name> \
-n openshift-machine-api -o yaml

it la Nl

apiVersion: machine.openshift.io/vibetai
kind: MachineSet
metadata:
labels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id> ﬂ
name: <infrastructure_id>-<role>
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

SERFEL SR 1D,

®9

N =R

= -3

SFEERFBESINEMIEEMIER, 1TEY2E R 8202 worker
A infra 284125,

g B 2R1%E CR B <providerSpec> SO HHERBETFESM, H>X CRHH
<providerSpec> SHMELE L, HSHEHNHENFEITEVZNE CR BEERA,

3. 21T ek fE MachineSet CR :
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I $ oc create -f <file_name>.yaml

o ZfTLAT T, EEITENSEIK:

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

N
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

é%ﬁﬂ’]ﬁ%ﬂ%&%_fﬁﬂﬁi DESIRED #1 CURRENT B9{E&LEE, #0R compute HlAREFH
A, HERFNL2, REBRZITHT,

8.2.3. BIB LML Z T =

BF

BB NRERFEFHEMBIIE A EMZERIINERE, HNE control plane 7 RH
Hl35 AP ST AL R EMZEENARE.

SEMEMZENRYS (BFN infra TTR) RNEXRBHES. REFRERFR N control plane #1 worker 7 82
RIBE S, Worker T7 s al LU bRICRIEE N EMZBRM T Rk ARRFE (BF5 app ) .

pi% &2
. AEERYLNARERT RB worker T sURNINTRE:

I $ oc label node <node-name> node-role.kubernetes.io/app=""

2. BIREFEUERMEFTT R worker T RURIIIRE :

I $ oc label node <node-name> node-role.kubernetes.io/infra=""

3. REBXTRIEREESR infra AR5 app A& :

I $ oc get nodes

4. SIBBINNERSEE T miFeR, AT L FERNAEERA A ZE A AN pod, X&)
B—1N5 pod EEMIIE T Mk FRRENRE, XXLNRE pod BIEFERSR.
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BE
SNRFINT RUAFERR S pod PR AZE, MRS ARIAT RkEERR,

BR, TELBATRESH pod ZEARATHEMERNIAT mikFeR. Hli0, % pod
MRS B I AENT SAE® (4 node-role.kubernetes.io/infra="") i, %
KN RIERERFTENFEN T 2RAE (W node-
role.kubernetes.io/master="") AIBER 5 pod TEVHE., HEIL, FRRIAT =k
FREBANFET RABNEND,

AT LUSE R B 1Y m%E 2R SRkt e SRAFST I Y sUL R B 2L,

a. YW%E Scheduler ¥ :

I $ oc edit scheduler cluster

b. fHFEE YT SEFER AN defaultNodeSelector FE% :

apiVersion: config.openshift.io/v1
kind: Scheduler
metadata:
name: cluster
spec:
defaultNodeSelector: node-role.kubernetes.io/infra="" ﬂ
#...

© T AR IEERRITT R LHE pod.

c. RIFXHLAGRRZ LR,
HUAE, SR LU ARSI BURB BT RCH infra T,

Hi 5w
o [FEIRBEIEMIRIINARE

8.2.4. N ERRIIH 2 CIEN SRECE M
MRFELMRINBREECARE, NLMACIE— infra it

BF

EOE—NERIABE VEHERENS, MReil5IBR—xX&sxHT, NEEKNEE L
RO EMREBERIR worker AL E.

pri¥ =
. AEESER T AERERSM infra T mB T SRS

I $ oc label node <node_name> <label>

I $ oc label node ci-In-n8magwr2-f76d1-xscn2-worker-c-6fmtx node-role.kubernetes.io/infra=
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2. A28 E worker ABFBE LA BF I SFEELFERNYAFRER

I $ cat infra.mcp.yaml
it 7~ Bl

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

ﬂ N worker BB E X AL,
Q ISHER IR E ) nodeSelector FRiNEI T &,

-
HE Y HEBEE M worker R4k AN BRECE. B E BEREME ST worker it

FINLBRECE, (B8N T EB UGN B E hMELRMIhEE, HTEE CEM
worker StEARAEE IR, *f worker BHY{F A Bt E E i,

3. BEA YAML X5, ERILIOIENEREREM
I $ oc create -f infra.mcp.yaml

4. ENSREE, UBREMERMEERD :

I $ oc get machineconfig

T
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
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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
BRIZRBE— N HMYIERECE, & rendered-infra-* B,

5. \i% : EREXNBE CGEMNER, HURBR—MIREE, ZEEEBFEHEBE ChEFMENITE, 1
AP FRH infra, HEE, XT2RIM, FREFENEFIRIEWN, X, ETURNEBEET
infra T MBVE B E LERE,

pa -

DIRFNEREEME, MCO R NMZLBER—MTHNZ2HEE, URIZBERNX
BT AN R,

a. QENREE :
I $ cat infra.mc.yaml
it B

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

name: 51-infra
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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

ﬂ SHERIMMFR S5 nodeSelector FANEITT &,

b. fFH2RECE N FAE infra-labeled 17 & :
I $ oc create -f infra.mc.yaml
6. NG SRRELRTA :
I $ oc get mep
it N |

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-9360fdb895d4c131c7c4bebbaec099¢c90 True False False
3 3 3 0 91m

worker rendered-worker-60e35c2e99f42d976e084fa94da4d0fc True False False
2 2 2 0 91m

TEARBIR, worker 17 E#ESC N — infra 7 &,

HiBR
o MFAREBE LUHADAH infraNlBNELSER, BFSHGEANGEERITT REEEE,

8.3. NEMZEWT AN 2N E KR

O T BEMZRMN 235 E, worker #l infra B &N AEIFM infra TTm. NA infra ABHNTRAS
BT E NIRRT S8, BfEHN A T worker A,

B, R infra RO E N worker, A TEAETRESENMDELS infra T m. B EIXFHIE
B, B S RN BE infra T, FANEEEFN pod NERR.

8.3.1. A5 MM AR & EMERATT m T/E A%
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MREE—NDET infra 71 worker A &R infra TR, BUIEBZT R, UWERNESERF TER
i}jo

BF

BITIREE H infra T 0B infra,worker 71%, HERSAMBRESERF ITHE
A VE BB R, &D%M*ﬁﬁiqﬂﬂﬂﬂﬂ% worker 1%, fSIitIE— 1B E ChEER
bo BAEBE R MCO R eEiH I BB master =X worker LIABIFREH T iR, INRATF

TR E IR ER B E i, E?F‘ worker T B 1 BN worker HL 2R ER B B IETY
5 infra I35 5SS ERE, ERITEIREE,

FoRFMH

® 7£ OpenShift Container Platform 5 &¥ i Ed BX4+ B0 MachineSet X &,

. A infra T RANINE U IEER EFER - TEMAE

a. METREEREIR

I $ oc describe nodes <node_name>

HiH Pl
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

FEETRTRE Mo IR LME T —F PAEEEE pod ARINER,

Al
b. MRS BERET RUABGIEEE EFER -~ TR E :
I $ oc adm taint nodes <node_name> <key>=<value>:<effect>
fian -

I $ oc adm taint nodes node1 node-role.kubernetes.io/infra=reserved:NoSchedule
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TN
IRIAEI AN AT YAML 3E5075 = -

kind: Node
apiVersion: vi
metadata:
name: <node_name>
labels:

spec:
taints:
- key: node-role.kubernetes.io/infra
effect: NoSchedule
value: reserved

ABTE node1 EE— N node-role.kubernetes.io/infra B9/5 5, /552
NoSchedule., E%& NoSchedule effect #9777 =2\ E B 1F1%5 =B pod, BRFIEAE pod
S BIZ T R,

p= )1
INRFEA descheduler, NIHER T 17 =75 =M pod AJEER MEEEFIXFR,

. "hNH A NoExecute Effect 75 R, LUK L7 H NoSchedule Effect 975 R :
I $ oc adm taint nodes <node_name> <key>=<value>:<effect>

0 -

I $ oc adm taint nodes node1 node-role.kubernetes.io/infra=reserved:NoExecute

B
AR LA AL T YAML SERINTS & -

kind: Node
apiVersion: vi
metadata:
name: <node_name>
labels:

spec:
taints:
- key: node-role.kubernetes.io/infra
effect: NoExecute
value: reserved

—_ T —— . 1 4k oo A koD [} [} L] [} - - "~ - b N = Rl
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APt noael L/NE— "5t 7 hode-role.Kubernetes.lo/Infra tyi5m, /55E
NoExecute, & NoExecute 3R R{AERITFZI5 =M pod, ZMRIFMEBILE
BRI s A BRI IR pod.

2. WE infra TTm LAER pod BEEERIMAR, WMEEEER. registry MIAIRTEM#H,., 7 Pod X
KB R RIMATRG -

tolerations:
- effect: NoSchedule ﬂ
key: node-role.kubernetes.io/infra 9
value: reserved 6
- effect: NoExecute ﬂ
key: node-role.kubernetes.io/infra 6

operator: Exists
value: reserved

EERINE T RERE XI5 BV {E,
EERINETT REORR,
EERIE T A,

157 Exists Operator, AZXT m EHFEE— M A7 node-role.kubernetes.io/infra £
15 =

EERINET SERE X5 REY{E,

SO 99006009

AR ES oc adm taint 5 O0JEM)5 R, EALEREMN pod JLLHEE infra TR L,

HAREREWET OLM %8 Operator B Pod # % infra T =, #3)
Operator Pod BIRE NEURF & Operator AL E.

3. ERMEERER pod HEE infra TTm. HIBIESI 2T = LA pod KEHIXXH,
Hith 5w

o MFTHRAXNE pod HERTRIER, BFSHGERAAERFZES pod HiE,

o MFEA XN pod R infra 1T REINER, 1HS I 5TRS oI B £ M2 85,

o MFARTAGRMRNEL R, HSMH T RBIS_RHER,

8.4. [ RS B E MR ERE

RMINERT, EHEHFEHE T REEMEBM TR, G0 LB ARSI T kSRR AL =
OBZBIEMIRIANERE, WTA :

S
5=
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spec:
nodePlacement: ﬂ
nodeSelector:
matchlLabels:
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 7N nodeSelector 2%, X &R TEBERIHAMHMNE, ETLURE T RIEEN(E, RA
T EF nodeSelector Sk {E A <key>: <values> Xf, NRIKTE infrasructure 7RI T 5 2,
MERIMTRNER,

P E T s e N A BIAR B B3R 4H 4 = F 3 OpenShift Container Platform {8 1415 5 X L2 T {F
AR B A IZIRE T R

8.4.1. g HR
EAT LR BREER Pod BBE TR ENESES, BIMERT, pod BEE worker T,

SERFEH
® 1 OpenShift Container Platform S£&5 R EZE A 8911 B 255,

Pt =

1. EEKHES Operator B IngressController B & X iR :
I $ oc get ingresscontroller default -n openshift-ingress-operator -o yaml
RHIH R F LT XA ¢

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
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:
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- 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. Yw%E ingresscontroller %R, FF ¥ X nodeSelector LA{E A infra #7355 :

I $ oc edit ingresscontroller default -n openshift-ingress-operator

spec:
nodePlacement:
nodeSelector: ﬂ
matchlLabels:
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 0 nodeSelector 281, H X WERTEBAERNAEGME, EITLURENT RIBEEN
8, A& IEE nodeSelector S <keys: <values ¥, WIRIETE infrasructure 77
RARIMTIER, AERMNEENER,

3. A H2: Pod 7E infra 17 &2 L1217,
a. BEKHSS Pod 5K, FHILFEEZITH Pod BT mA&FR :

I $ oc get pod -n openshift-ingress -o wide
iyl

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-955d875f4-25598 0/1  Terminating 0 19h 10.129.2.4 ip-10-
0-148-172.ec2.internal <none> <none>

EARFIG, EFEZITH Pod iIF ip-10-0-217-226.ec2.internal 17 5= L,

b. BEEIEIEIZITH Pod BITT RS -
I $ oc get node <node_name> ﬂ

ﬂ 18E M Pod FIFRKSHI <node_name>,
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it N
NAME STATUS ROLES AGE VERSION
ip-10-0-217-226.ec2.internal Ready infra,worker 17h v1.29.4

MFARIIKREE infra, FEIk Pod FEEMBT R LiZ1T,

8.4.2. % T)BNIA registry

IREERBLE registry Operator, LUMEHHE Pod EEZIHMTT =,

SEREH
® 7f OpenShift Container Platform S8 hE BB 1T BN 2S£,

ff

L=

S

1. &% config/instance %K :

I $ oc get configs.imageregistry.operator.openshift.io/cluster -o yaml
I

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:
bucket: image-registry-us-east-1-c92e88cad85b48ec8b312344dff03c82-392¢
region: us-east-1
status:

2. 4w’ config/instance X & :

I $ oc edit configs.imageregistry.operator.openshift.io/cluster
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spec:
affinity:
podAntiAffinity:
preferredDuringSchedulinglgnoredDuringExecution:
- podAffinityTerm:
namespaces:
- openshift-image-registry
topologyKey: kubernetes.io/hostname
weight: 100
logLevel: Normal
managementState: Managed
nodeSelector: ﬂ
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 7N i0 nodeSelector 2, HiXWERTEBERNAMIIE, EALURE T RIEEH

&, A& EA nodeSelector S <key>: <value> Xf, NIRRT infrasructure 77
SERINTER, PERNTREHNER,

3. WE registry pod B EEMZFY T =,

a. IBITLAT S, LURS] registry pod FIFERY T & -
I $ oc get pods -0 wide -n openshift-image-registry
b. HINT REREIEEMILE
I $ oc describe node <node_name>
BEMDHL, F#BIA node-role.kubernetes.io/infra 517 LABELS 75k,

8.4.3. Bl R A E

ViR a S % MY, 8 Prometheus. Thanos Querier #] Alertmanager, Cluster Monitoring
Operator B MK, BIFRIERMELEFMIEINEMEET R, EAILOIEFHN A B E LA B,
i =

1. %i%E cluster-monitoring-config EdEML4T, FEE X nodeSelector LAEF infra 1% :

I $ oc edit configmap cluster-monitoring-config -n openshift-monitoring

apiVersion: vi

kind: ConfigMap

metadata:
name: cluster-monitoring-config
namespace: openshift-monitoring
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data:
config.yaml: |+
alertmanagerMain:
nodeSelector: ﬂ
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
metricsServer:
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
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:

5 8 = QIR AR E

169



OpenShift Container Platform 4.16 L83 &H

- 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
monitoringPlugin:
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

ﬂ 7NN nodeSelector %1, FH X NERFERERINAGNE, B LURE N T RIEEHN
&, A& EA nodeSelector S <key>: <value> X}, NIRRT infrasructure 77
=mBRNTEE, TERNTCENER.

2. MBI pod BEFNLER :
I $ watch 'oc get pod -n openshift-monitoring -o wide'

3. MRAMEERE infra TR, HMERTHXNHEHHER pod:
I $ oc delete pod -n openshift-monitoring <pod>

SR pod BIZHHETE infra 77 s EEHOIE,

8.4.4. # 1/ Vertical Pod Autoscaler Operator 2H {4

Vertical Pod Autoscaler Operator (VPA)YH = MNEMHM : #7523 (recommender) . E#73s
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(updater) F#EAIEHIZ: (admission controller) , Operator #1&MNEMATE control plane 7 s LB
VPA & 226 A B O/ pod, &AILLEETE VPA 1T 5% #1 VerticalPodAutoscalerController CR #
AN RiEEES, I VPA Operator F1ZH 44 pod # B E A E2H4 15 &,

LUFRBIERT VPA pod El control plane 1 sBYERIAERE,

I
NAME READY STATUS RESTARTS AGE IP NODE
NOMINATED NODE READINESS GATES
vertical-pod-autoscaler-operator-6¢75fcc9cd-5pb6z 1/1 Running 0 7m59s 10.128.2.24
c416-tfsbj-master-1 <none> <none>

vpa-admission-plugin-default-6¢cb78d6f8b-rpcrj 1/1 Running 0 5m37s 10.129.2.22
c416-tfsbj-master-1 <none> <none>

vpa-recommender-default-66846bd94c-dsmpp 1/1 Running 0 5m37s 10.129.2.20
c416-tfsbj-master-0 <none> <none>
vpa-updater-default-do8b58df-2nkvf 1/1 Running 0 5m37s 10.129.2.21 c416-
tfsbj-master-1 <none> <none>

i =

1. @ T LSRN INEI VPA Operator 9 Subscription B & Y ¥R (CR) £ VPA
Operator pod :

a. 4 CR:

I $ oc edit Subscription vertical-pod-autoscaler -n openshift-vertical-pod-autoscaler
b. FANTT sEFERRLACEL infra 17 s LM mA B -

apiVersion: operators.coreos.com/vialphat
kind: Subscription
metadata:
labels:
operators.coreos.com/vertical-pod-autoscaler.openshift-vertical-pod-autoscaler: "
name: vertical-pod-autoscaler
#...
spec:
config:
nodeSelector:
node-role.kubernetes.io/infra: ™" ﬂ

ﬂ BE infra TRITRAR,
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A=
f0R infra TTREAITR, NFES Subscription CRIRINER.

o -

apiVersion: operators.coreos.com/vialphat
kind: Subscription
metadata:
labels:
operators.coreos.com/vertical-pod-autoscaler.openshift-vertical-pod-
autoscaler: "
name: vertical-pod-autoscaler
#...
spec:
config:
nodeSelector:
node-role.kubernetes.io/infra: ™
tolerations: ﬂ
- key: "node-role.kubernetes.io/infra"
operator: "Exists"
effect: "NoSchedule"

© i infra TR RIEERR,

2. BT RS ARINE VerticalPodAutoscaler B E X FTR (CR) #5181 VPA Hi :

a. 4 CR:

I $ oc edit VerticalPodAutoscalerController default -n openshift-vertical-pod-autoscaler
b. AN REFEZRLARER infra 17 s LB RABIRE :

apiVersion: autoscaling.openshift.io/v1
kind: VerticalPodAutoscalerController
metadata:
name: default
namespace: openshift-vertical-pod-autoscaler
#..
spec:
deploymentOverrides:
admission:
container:
resources: {}
nodeSelector:
node-role.kubernetes.io/infra: "" ﬂ
recommender:
container:
resources: {}
nodeSelector:
node-role.kubernetes.io/infra: "" g
updater:
container:
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resources: {}
nodeSelector:

| node-role.kubernetes.io/infra: " 6
@ 7t : fEE VPAKEA pod 9T RAR,
Q A% : #87E VPA recommender pod BT A,
© i:

$5E VPA updater pod T R AR,

= -

MEBETEFERIGS, NEZE N VerticalPodAutoscalerController CR 7
MarR.

fBlgn -

apiVersion: autoscaling.openshift.io/v1
kind: VerticalPodAutoscalerController
metadata:
name: default
namespace: openshift-vertical-pod-autoscaler
#..
spec:
deploymentOverrides:
admission:
container:
resources: {}
nodeSelector:
node-role.kubernetes.io/infra: ""
tolerations: ﬂ
- key: "my-example-node-taint-key"
operator: "Exists"
effect: "NoSchedule"
recommender:
container:
resources: {}
nodeSelector:
node-role.kubernetes.io/infra: ""
tolerations: 9
- key: "my-example-node-taint-key"
operator: "Exists"
effect: "NoSchedule"
updater:
container:
resources: {}
nodeSelector:
node-role.kubernetes.io/infra: ""
tolerations: 6
- key: "my-example-node-taint-key"
operator: "Exists"
effect: "NoSchedule"

173



OpenShift Container Platform 4.16 L83 &H

© infra TR LMIE RIS AL pod BRI,
9 7 infra 17 s _EB95 m3¥ETE recommender pod BIER,

9 H infra 7 s _EBYT5 RIETE updater pod HIA R,

o TAEILMERALU TR pod @B ER -
I $ oc get pods -n openshift-vertical-pod-autoscaler -o wide

pod B EBEE| control plane 7 &,

Kot Bl

NAME READY STATUS RESTARTS AGE |IP
NODE NOMINATED NODE READINESS GATES
vertical-pod-autoscaler-operator-6¢75fcc9cd-5pb6z 1/1 Running 0 7m59s
10.128.2.24 c416-tfsbj-infra-eastus3-2bndt <none> <nhone>
vpa-admission-plugin-default-6¢cb78d6f8b-rpcrj 1/1 Running 0 5m37s
10.129.2.22 c416-tfsbj-infra-eastus1-Irgj8 <none> <none>
vpa-recommender-default-66846bd94c-dsmpp 1/1 Running 0 5m37s
10.129.2.20 c416-tfsbj-infra-eastus1-Irgj8 <none> <none>
vpa-updater-default-do8b58df-2nkvf 1/1 Running 0 5m37s 10.129.2.21
c416-tfsbj-infra-eastus1-Irgj8 <none> <none>

Hth B

o FPURIEAMBEIEMT R
o R REFHHIATILTHIR

o FATTRAMARFIEH BEICK pod RE
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25 9 Z 7 OPENSHIFT CONTAINER PLATFORM &£ & /%0
RHEL iT&4l23

1£ OpenShift Container Platform A1, &8 LU Red Hat Enterprise Linux(RHEL) 1T &2 RMEI A &
FHEZRI RS x86_64 JRIJPMLEREFE AMEMBRMER R, ITEN SR EREERRA RHEL
BERG.

9.1. X FEEE NI RHEL HTET =

£ OpenShift Container Platform 4.16 &1, %15 x86_64 Z2fyth A A B & XL EEF B & EZe s
L&, IEEILLEFES Red Hat Enterprise Linux (RHEL) #l283 B/EEEE P RITENEZR, M JFH Red Hat
Enterprise Linux CoreOS (RHCOS) #Hl.23/F & & h RO H T m AL 25,

INREESREFPER RHEL ITEHE, NIFEECNGAERFERIIEMEANEENLETES, Boil
PATROUEH. NAHT FHEmAE Mt ERES,

T RERFESNEMIBEIERE, EXJFRMRHEL iTENEE, RARERFESNEMEIIER
R BT BEEIRIN Red Hat Enterprise Linux CoreOS (RHCOS) iT&#1.23.
BE

o MHTMEREHRINES EMIFR OpenShift Container Platform EE M IFIRIERS,
LEAR AU AR IN BN SR B R RIFR A RHEL Hl28E A& ARIEH,

e AINZE| OpenShift Container Platform &£8#HIFTA RHEL Hl28 L&A AEFERHTH
BE, M EEXLENE LERARBNT,

TRAIIERNIRE control plane Z [E4$FTA RHEL it &AL 2R RINEI LR,

9.2. RHEL ITETT ARG EXK

OpenShift Container Platform IfE A H) Red Hat Enterprise Linux(RHEL)TT & #1253 E AL/ B UL F &
BEREH IR RE IR EK

o IREYZLIEIK BB B MA OpenShift Container Platform 111, MIR&H, H5ENHENR
RERUTRELER,

o AN AIRAtRE I EMTIE TR M =T B, FAEHEEA, BT ENHNT
R, FBINEXZ10% BIFFH. MFETINMNE, FOEBEHITHR, ABIET R EHSEER
BHRREE,

o FIBERGERLMHRUTEGER :

o YEHEMRE, HEAEFHFE laaS LB1THILHA,

o EMIRERSL : FR "Minimal" RE1ETH RHEL 8.6 &2 fFHIARA .

175
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BF

AZFF RHEL 7 1T EHL2RARI0EI OpenShift Container Platform &2%,

INRIEABTELLETH OpenShift Container Platform iR AR ## RHEL 7 iT&
Mgs, NMIFTEEFHANE RHEL 8, AR EHH RHEL 8 EH, FHENIX
JHERIBEY RHEL 7 E4l. MERZER, HSH MR =82,

&% OpenShift Container Platform A& F AR E EINREM RFHTIIR,
155 OpenShift Container Platform & 1T3X1C /0 2 ZF A HNIFHIZHEER 5 o

o HRLLFIPS HEXERE OpenShift Container Platform, NIEE7E RHEL #1285 L/E A FIPS, A
EXEEsIFE, 1S RHEL 8 X#H M5 FIPS %% RHEL 8 R%; .

BF

ZHEBEEA FIPSER, EUJIMEE F L FIPS X EH Red Hat
Enterprise Linux (RHEL) ITEHLI2 TR EERF, BXE RHEL REE FIPS &
ANEZER, HSHRE FIPS BXARREIZRG,

L LU FIPS #23j217 Red Hat Enterprise Linux (RHEL) 2% Red Hat Enterprise
Linux CoreOS (RHCOS)Hf, OpenShift Container Platform #&%/O4H {45 B
RHEL IN# %, 7£ x86_64. ppc64le F1s390x Z244 _EIRZZF NIST FIPS 140-
2/140-3 Validation,

o NetworkManager 1.0 S{E &R A

o 11 vCPU,

o &/N8GBRAM,

o H/M5GBWERZF, BFAE /var/ BIXHRS,

o &/NGBELZE, AFEE /usrilocal/bin/ B4 R50,

o H/NGBRERZEMN, ATEEHILNBERIXHRT, IHh RSB FREE Python FrifeF
tempfile #EHR A TE LEIHLNIFBE,

o FNREHWIHRENRAREEIMEMEMER, FI0, MRE VMware vSphere E&RET
S8, WIREAFHENRERME, mEXIXE disk.enableUUID=true B4,

o FNREE WAL M DNS AIRITI TN B UK AP iR, ERHARNMS R 2T
PRI ATV RV REF R AP IRSS IR =

Hih 5w

o R R

9.2.1 IFPELIERETE

EFEREEENEMBRN, SRENRAERMYIFIENGEZERE, REEQIRE—MEREEHIESR
IEBZEZIER (CSR) BHLE. kube-controller-manager R AEHE #E kubelet & /i CSR. machine-
approver TARIEE A kubelet FIEIHRMIREIEHIBENRYE, RANECTEHILSEMIINEEL L T
R, BRTUREFLRE—FE, LUIEIE kubelet IR EHLIEF1E KRB RIEF T A,
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https://access.redhat.com/documentation/zh-cn/red_hat_enterprise_linux/8/html/security_hardening/assembly_installing-a-rhel-8-system-with-fips-mode-enabled_security-hardening
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9.3. h=mHERHK

& Z Amazon Machine Images (AMI) , EH AWS oA BE#F A MEEREN, A LUEALIIEIR
AMI, BAEIAFEIFAEBE CMHR, AMI AIEER EC2 LHRIFETE., BFE—INEXMH AMIID, KL
BRI BN FT S IERS RHEL ARA,

9.3.1. 5 AWS rhsx 7T F§ RHEL &

AMIID & AWS HR4EB| FHREN R, N AMIFEE R EC2 SEFIRIAIFE, MRS EREERIE
AMIID, AWS 53175 (CLI) AFFHE AR Red Hat Enterprise Linux (RHEL) %% ID.

FRFM

o &% AWSCLI,

it =

o (FHAXANaAFIE RHEL 8.4 Amazon Machine Images (AMI) :

$ aws ec2 describe-images --owners 309956199498 \ﬂ

--query 'sort_by(Images, &CreationDate)[*].[CreationDate,Name,Imageld] \9
--filters "Name=name,Values=RHEL-8.4*" \

--region us-east-1 \ﬂ

--output table 9

Q --owners 5L G RETFIK P ID 309956199498 94T 1845515

H .
EEXMNIK S ID EE RS IRAREIRH AMI D,

--query &L B H{ARIESE 'sort_by(Images, &CreationDate)[*].
[CreationDate,Name,Imageld]' 5t THER. EARABIP, FHKRECIEBBRHTH
P, REEROZBE., H&&FH AMIID,

-filter fp ILTIA E TR RHEL MrA, EABIHR, AT LEREH
"Name=name,Values=RHEL-8.4*" % &1, K% Fx RHEL 8.4 AMI,

--region &3 AL E Fi#E AMI B X i,

--output - F LI EL R ERAR,

®0 o o

1 AWS 1% RHEL 1T E#280, &R AMI 2 RHEL 8.4 8 8.5,

oA

Describelmages |

|
+- + + +
| 2021-03-18T14:23:11.000Z | RHEL-8.4.0_HVM_BETA-20210309-x86_64-1-Hourly2-GP2 | ami-
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07eeb4db5f7e5a8fb |

| 2021-03-18T14:38:28.000Z | RHEL-8.4.0_HVM_BETA-20210309-arm64-1-Hourly2-GP2 | ami-
069d22ec49577d4bf |

| 2021-05-18T19:06:34.000Z | RHEL-8.4.0_HVM-20210504-arm64-2-Hourly2-GP2 | ami-
01fc429821bf1f4b4 |

| 2021-05-18T20:09:47.000Z | RHEL-8.4.0_HVM-20210504-x86_64-2-Hourly2-GP2 | ami-
0b0af3577fe5e3532 |

+- + + +

o MIAAILAFSHIS RHEL &S AR AWS,

9.4. &2 LLZ 1T PLAYBOOK

TEf9/E A Red Hat Enterprise Linux(RHEL){E MR VE RGBT EHL 257 INEI OpenShift Container
Platform 4.16 &£8f 2 51, WIUER— RHEL 8 Hl8%, LUZITMEREFRMNET T =B Ansible playbooks
BUSRT RN, BoIeellin g,

SeREH
e TEi54T playbook BUHL2s L& % OpenShift CLI (oc) &

e LIBEA cluster-admin H{ R A F S5 &%,

1. fARATREEEH kubeconfig XHMATFREKHNELERFAT RHEL 8 Hlash, HEXL
WiX—Bir, —MAERERRESEN AR -GS,

2. BeENE, LRSI RIBFEITENZSENRE RHEL £l BRIUGRAARRTHNERTGE, &
&R SSH KIE=k VPN BIE 22 E .

3. L1547 playbook MHl28 LEEE—NF 7, ZA P XAIE RHEL EMEH SSH 15[ R,

H .
INRFEAET SSH BHMFMIIE, WA SSH KEREEREH,

4. MNRILHREXEM, EFER RHSM EMALEE, F heMiin—4 A& OpenShift 1] %8 :
a. {#F RHSM EM#es :

I # subscription-manager register --username=<user_name> --password=<password>

b. M RHSM FXEREFTEYTT [ 4z

I # subscription-manager refresh
c. FUHEAITH :

I # subscription-manager list --available --matches *OpenShift*'
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d. EE—SSaEEH, HE OpenShift Container Platform 1T BIM ID FMEANIZ M :
I # subscription-manager attach --pool=<pool_id>
5. J&F OpenShift Container Platform 4.16 FR MG % :

# subscription-manager repos \
--enable="rhel-8-for-x86_64-baseos-rpms" \
--enable="rhel-8-for-x86_64-appstream-rpms" \
--enable="rhocp-4.16-for-rhel-8-x86_64-rpms"

6. REFMENNMHE, 21E openshift-ansible:
I # yum install openshift-ansible openshift-clients jq
openshift-ansible ¥ it T RELARER, FEINE RHEL BT RIRINEIKHMEER

REMEMHE, 20 Ansible. playbook #I#EXBIEEE X . openshift-clients 121t oc CLI, jq %X
e A eEaRS1TH JSON i i E R,

95. % RHEL iTET &

1£1% Red Hat Enterprise Linux (RHEL) #2887~ N%I OpenShift Container Platform S8% 2 8l, S IfGE
B EHVFEME Red Hat Subscription Manager (RHSM), N EMIINBEMHI OpenShift Container Platform
1T, FEERMENEFEEE,

1 EE—EH LEJE4T RHSM EAf -
I # subscription-manager register --username=<user_name> --password=<password>
2. M RHSM IREXS#TEOT] PI#URE
I # subscription-manager refresh
3. FUHET AR -
I # subscription-manager list --available --matches *OpenShift*'
4. EE—GSME D, $E OpenShift Container Platform 1T [# B3t ID FEMEANIZ D -

I # subscription-manager attach --pool=<pool_id>

5. ZEFRA yum EEE ¢
a. ZRAMACSEBAK RHSM 726#)% :

I # subscription-manager repos --disable="""
b. FUHRIRM yum 2B, FFLRENTE repo id FTHIZH (EH)
I # yum repolist

c. f#/ yum-config-manager Z BRI RH yum FHEE :
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I # yum-config-manager --disable <repo_id>

HE, FRAMBEMEE

I # yum-config-manager --disable \*

HER, AAEYREHEENTREERETR Lo
6. X3 OpenShift Container Platform 4.16 &M G :

# subscription-manager repos \
--enable="rhel-8-for-x86_64-baseos-rpms" \
--enable="rhel-8-for-x86_64-appstream-rpms" \
--enable="rhocp-4.16-for-rhel-8-x86_64-rpms" \
--enable="fast-datapath-for-rhel-8-x86_64-rpms"

7. BIEFHEREN LRI AT
I # systemctl disable --now firewalld.service

BEAEELURE R ASE, R, WTETA worker EBY OpenShift
Container Platform BHi&,

0.6. A B RMINE AWS 1 #) RHEL 24
ENSE 2R Amazon IAM #2414, ERILUAFEMMENABIFSESEE worker T7 5,

ik =3
1. MAWS IAM =5 & B2 FrER IAM A&,

A

2. T IAM A EINEI AT worker 1 &,

Hith 5w

o ESH IAM ABRTER AWS AR,

9.7. 1% RHEL WORKER T &hric HiEsSHE=E

£ 2¥(# FH kubernetes.io/cluster/<clusterid>,Value=(owned|shared) 1+ % BB R RES AWS EEFHHx
BRI S EHA,

o INRFEFHLEBINZ RN IZAR %, NIMIZAI owned PR35 {E,

o MRELBHIBFRMAGFE, NNIRM shared FRZE(E, WIRCRTERERTHITE, B
MIZBRE R RBEE,

£
e
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https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/iam-roles-for-amazon-ec2.html#attach-iam-role
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o {#F RHEL iTE# 28, RHEL worker S FRCEH
kubernetes.io/cluster/<clusterid>=owned 2 kubernetes.io/cluster/<cluster-id>=shared.

. AZE{#FHA kubernetes.io/cluster/<names,Value=<clusterid> "1t IAE R S
" “H, &N Elastic Load Balancing (ELB) Y$IC:E0I%E 7 #9135,

9.8. E&EEEF NI RHEL it &EHL23

IR AT LU Red Hat Enterprise Linux fE MR ERSIMIIT EHLZRARINEI OpenShift Container Platform
4.16 &R,

FeREH
® =17 playbook ¥ 23 L B LENENHESFHBEHITT REMEE,
e RHEL FHEBMIFRELES,

i =
TENIZ1T playbook M & BN E: LHATLA T IR -

1. GI8—14%% /I<path>/inventory/hosts B Ansible ;&5 34, LAE LIEBITENRENMSHEHN

BE

[all:vars]
ansible_user=root ﬂ
#ansible_become=True 9

openshift_kubeconfig_path="~/.kube/config" 6

[new_workers] ﬂ
mycluster-rhel8-0.example.com
mycluster-rhel8-1.example.com

BEEE LR ITEN L LIZ1T Ansible E55HIB F £,

IR root I5E N ansible_user, &4/ ansible_become i%& 7 True, F#11%ZHA
FOES sudo FUR.

15 E B kubeconfig LRI R .

o0 09

SIHERIMEISEHBEE RHEL Hlé. UV ENRMTEREE S, WEAMEREF
AR EREN S, EEXERFUIHSRNERALNIE R,

2. # AZ Ansible playbook B3 :
I $ cd /usr/share/ansible/openshift-ansible
3. 1217 playbook :

i
I $ ansible-playbook -i /<path>/inventory/hosts playbooks/scaleup.yml ﬂ
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‘) %t F<path>, #8EEOIERIAnsibleFE T XHHIEEE,

9.9. #L N ZBFBVIE P L TE K

LN RRINBIERRN, SNHERMBNBENEERFDRFLIBIEFEERIER(CSR), B IfIXL
CSR Bk, FRBEFZBTHA, DIIELAMERIHIEKR, REHAERSRER.

SeRFMH
o BEFNMBRMBIERH,
iz
1 AR LRI L85
I $ oc get nodes
iyl
NAME STATUS ROLES AGE VERSION
master-0 Ready master 63m v1.29.4

master-1 Ready master 63m v1.29.4
master-2 Ready master 64m v1.29.4

Fi A TR G2 RT AL,

% o
_ EHL CSR Hit AT, RIEMNEHATERASETETR (B worker TR) o

2. IERFLIEM CSR, HRRMNNEIEFHTHEEVZEE Pending 2 Approved KSR i

13K :

I $ oc get csr

Bl
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

TEARGIH, FHEVSMAKR. BARREINRFEIEZSILHER CSR,

3. W1R CSRIRBEIRBHAE, HERNMBINEZNIFTERFLE CSR BT Pending KRE 5, HHLAE
SRFHERBI CSR
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p= Y=

BT CSR =« B, RILEESNERMEIERE— /N AREERR CSR, 4N
FREBE—INRIEET], IERRERE, BNTRSFEES ML, Bt
HERTA XL, #EE I CSRE, Kubelet NARSSUEFOIB— 22 CSR,
XEBEFHE, RE, R Kubelet 1EREFHERASHMFIED, NIESHREIE
F421T3% K B8 machine-approver Bzt .

==

STFERS AR AP FIEA LiZ1THSEER, ENFEM R B SrEiZR,
IR SE e — 75 3% 3k B sh b HE kubelet IRAHIEBIER(CSR)., MIRZBEHETFE
3K, ] oc exec. ocrsh #1 oc logs AN, EH API RSS2 £ E
kubelet IR ZERSSIET . 5 Kubelet ifi sk REVEMIRFEAN R E UL IE P HEAE, 1%
FE SR CSR, 1A CSR H system: node = system:admin 21 F#
node-bootstrapper iR 5K 1R, FHIEILT REIF5,

o THMHLE, EXNEBNERM CSRIBITLUTMS :
I $ oc adm certificate approve <csr_name> ﬂ

Q <csr_name> 24/ CSR &K H CSR BI& R,

o ZHLHERTERALIER CSR, EHZITUTEHRS :

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

%ﬁ .
" EHLE CSR #Htt R, —LE Operator AIRETIEE A,

4. HE, EHEFmERERIE, BRIEERNEKEINEANSENRSFIEK

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

I $ oc get csr

it Bl
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. WRFIRM CSRIEEWHME, BATF Pending IR, HHEEREN R CSR -
o FEHIMHLAE, IEXNEDEMM CSRIZITUTHS ¢

I $ oc adm certificate approve <csr_name> ﬂ
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ﬂ <csr_name> & %71 CSR FIF&KA CSR HE TR,
o EHMHEMBMFLIEN CSR, HIZTUATHS :

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

6. #EMBE - ImFARS 2 CSRE, M2T &F Ready RE., 2T THSLILE
I $ oc get nodes
I

NAME STATUS ROLES AGE VERSION
master-0 Ready master 73m v1.29.4
master-1 Ready master 73m v1.29.4
master-2 Ready master 74m v1.29.4
worker-0 Ready worker 11m v1.29.4
worker-1 Ready worker 11m v1.29.4

' L AR5 92 CSR B AT AL B /14 H (A1 LE 3255 B Ready R,

HE R
o MFAXRCSRMESER, BESHILBERIFR,

9.10. ANSIBLE HOSTS MR ESH

TE4¥ Red Hat Enterprise Linux (RHEL) T BH2RINBNEEF 271, BITE Ansible hosts X#HE LLLTF
S

SH ik (i}
ansible_user BEfE LA B9 5 4T SSH BRI IER R4 LRI 4. EIME root,

SSH A, INRFERET SSH BN E )
ISUE, MR SSH RIBk BB,

ansible_becom 1R ansible_user B{EFRE root, s True., MAREFRZ True, FEAEIEEM
e /i ansible_become &7 True, # EXISH,

Bi%#5%E  ansible_user B9 7 4D

BB R sudo ViH AR,

openshift_kube i5EaE%E1 kubeconfig XA BB SUEFMIEEERFL R,
config_path EPR:Ni b

9.10.1. ATk : MEEFHIER RHCOS iT &l 2%
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&5 9% f£ OPENSHIFT CONTAINER PLATFORM &£ rhZin RHEL i &H1%

f Red Hat Enterprise Linux (RHEL) iTE#HlaaRMEIRE G, &R LUEFEMEHIMR Red Hat Enterprise
Linux CoreOS (RHCOS) it EH.a5KBM TR,

SeRFMH
o REN RHEL iTEH A RIMNEIREFH,

it
1. EENZRIIRFFILTE RHCOS ITEN BT REH -

I $ oc get nodes -o wide

2. X FB—H RHCOS it &M, MERET =

a. ®i1iZ1T oc adm cordon #4, ST AR AR HE ¢
I $ oc adm cordon <node_name> ﬂ

qj EEE P —4& RHCOS iT &38R &,

b. JEZT RABIFATAE Pod :
I $ oc adm drain <node_name> --force --delete-emptydir-data --ignore-daemonsets 0

@ EEEmEH RHCOS HEH BT R AT,

c. MHBRT = :
I $ oc delete nodes <node_name> ﬂ

'@ 1B EIRE LR RHCOS &MY S &R,

3. AFEITENSZNIIR, UBRIURE RHEL TR :

I $ oc get nodes -o wide

4. MEBMITEN RN A EIE 28 TR RHCOS #l25. &AM MREIINHEHFI/E RHCOS it
BN BRYIEFE G,
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25 10 = 7£ OPENSHIFT CONTAINER PLATFORM &£ & fhiRinE
% RHEL iT&#28

N OpenShift Container Platform 8 B2 8 & Red Hat Enterprise Linux (RHEL) T &#l3s (th#xH
worker) , EEAIAEAFRMES RHEL THEN2.

10.1. XFEEFFRIMNRHEL TET R

£ OpenShift Container Platform 4.16 &1, %15 x86_64 Z2fyth A ' B & XN L2 B & EZe s
RE, BRI LUEFER Red Hat Enterprise Linux (RHEL) #1283 A EEE P HITTENLER, EWTE A Red Hat
Enterprise Linux CoreOS (RHCOS) #Hl.23/F & & Fh RIEHI Em AL 25,

INREESREFPER RHEL ITEHE, NIFEECNGAERFERSIEMEANEENLETES, Bl
PATROUEH. NAHT FH Mt ERES,

T RERFEFNEMIEIER, EXJFRMRHEL iTENES, RARERFESNEMIIIER
R BT BEREIRIN Red Hat Enterprise Linux CoreOS (RHCOS) iT&#1.23.
BE

o HTMEREHRINES EMIFR OpenShift Container Platform EE W IFIRIERS,
LA AR N BN SR BE R RIFR A RHEL HL28E A& ARREH,

e AINZE| OpenShift Container Platform &£8#HIFTA RHEL Hl28 L&A ANEFERHTH
BB, M EEXLENE LERARBNT,

TRAIIERNIA1E control plane Z E4$FTA RHEL it &AL 2R RINEI LR,

10.2. RHEL iTE T mI RS E K

OpenShift Container Platform IfME A B Red Hat Enterprise Linux(RHEL) 7T & #1285 E AL/ B LA F &
BERES IR RE IR EK

o IREYZLIEIK BB B MH OpenShift Container Platform 111, MI8R&H, H5ENHENR
RBERUTRELER,

o AIMEMIRARE SR EMTIE TR M= EHLER, FAEHEEA, BeJ0TENHNT
A, FBINEXZ10% BIFFH. MFETINNE, FOEBEHITHR, ABET R ENSEES
THRREE,

o FIBERGERLMHRUTEEER :

o YEHEMRS, HEABHFE laaS LB THILHA,

o EMIRERSL : F "Minimal" RE7ETH RHEL 8.6 &2 fFHIARA o
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HE

AZFF RHEL 7 1T EHL2RARI0EI OpenShift Container Platform &2%,
INRIEABTELLETH OpenShift Container Platform iR AR ## RHEL 7 iT&
2%, NITEFEANE RHEL 8, A /EREFHBI RHEL 8 £H, FENZ
JHERIBEY RHEL 7 E4l. MERZER, HSH MR =82,

&% OpenShift Container Platform A& F AR E EINREM RFHTIIR,
155 OpenShift Container Platform & 1T3X1C /0 2 ZF A HNIFHIZHEER 5 o

o HRLLFIPS HEXERE OpenShift Container Platform, NIEE7E RHEL #1285 L/E A FIPS, A
EXEEsIFE, 1S RHEL 8 X#H M5 FIPS %% RHEL 8 R%; .

BF

ZHEBEEA FIPSER, EUJIMEE F L FIPS X EH Red Hat
Enterprise Linux (RHEL) ITEHLI2 TR EERF, BXE RHEL REE FIPS &
ANEZER, HSHRE FIPS BXARREIZRG,

L LU FIPS #23j217 Red Hat Enterprise Linux (RHEL) 2% Red Hat Enterprise
Linux CoreOS (RHCOS)Hf, OpenShift Container Platform #&%/O4H {45 B
RHEL N, 1 x86_64. ppc64le # s390x 2214 E1R3ZEI NIST FIPS 140-
2/140-3 Validation,

o NetworkManager 1.0 S{E &R A

o 11 vCPU,

o &/N8GBRAM,

o H/M5GBWERZF, BFAE /var/ BIXHRS,

o &/NGBELZE, AFEE /usrilocal/bin/ B4 R50,

o H/NGBRERZEMN, ATEEHILNBERIXHRT, IHh RSB FREE Python FrifeF
tempfile #EHR A TE LEIHLNIFBE,

o FNREHWIHRENRAREEIMEMEMER, FI0, MRE VMware vSphere E&RET
S8, WIREAFHENRERME, mEXIXE disk.enableUUID=true B4,

o FNREE WAL M DNS AIRITI TN B UK AP iR, ERHARNMS R 2T
PRI ATV RV REF R AP IRSS IR =
Hih 5w

o R R

10.2.1. iE P ERIERETR

EFEREEENEMBRN, SRENRAERMYIFIENGEZERE, REEQIRE—MEREEHIESR
IEBZEZIER (CSR) BHLE. kube-controller-manager R AEHE #E kubelet & /i CSR. machine-
approver TARIEE A kubelet FIEIHRMIREIEHIBENRYE, RANECTEHILSEMIINEEL L T
R, BRTUREFLRE—FE, LUIEIE kubelet IR EHLIEF1E KRB RIEF T A,
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10.3. N HESHER

& Z Amazon Machine Images (AMI) , EH AWS oA BE#F A MEEREN, A LUEALIIEIR
AMI, BEILIFESAEBECHHER, AMI RITEBE & EC2 LRI EE, Ei5H AMIID, LUEERF
TTENSFFENIER RHEL kR4,

10.3.1. 54 AWS F&=#77 F RHEL 4%

AMIID & AWS HR4EB| FHREN R, N AMIFEE R EC2 SEFIRIAIFE, MRS EREERIE
AMIID, AWS 53175 (CLI) AFFHE AR Red Hat Enterprise Linux (RHEL) %% ID.

FRFM

o &% AWSCLI,

it =

o (FHAXANaAFIE RHEL 8.4 Amazon Machine Images (AMI) :

$ aws ec2 describe-images --owners 309956199498 \ﬂ

--query 'sort_by(Images, &CreationDate)[*].[CreationDate,Name,Imageld] \9
--filters "Name=name,Values=RHEL-8.4*" \

--region us-east-1 \ﬂ

--output table 9

Q --owners 5L G RETFIK P ID 309956199498 94T 1845515

5
EEXMNIK S ID EE RS IRAREIRH AMI D,

--query &L B H{ARIESE 'sort_by(Images, &CreationDate)[*].
[CreationDate,Name,Imageld]' 5t THER. EARABIP, FHKRECIEBBRHTH
P, REEROZBE., H&&FH AMIID,

-filter fp ILTIA E TR RHEL MrA, EABIHR, AT LEREH
"Name=name,Values=RHEL-8.4*" % &1, K% Fx RHEL 8.4 AMI,

--region &3 AL E Fi#E AMI B X i,

®0 o o

Cm 1 AWS OIl8 RHEL it &80T, 1FH#{R AMI 2 RHEL 8.4 3¢ 8.5,

oA

Describelmages |

|
+- + + +
| 2021-03-18T14:23:11.000Z | RHEL-8.4.0_HVM_BETA-20210309-x86_64-1-Hourly2-GP2 | ami-
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07eeb4db5f7e5a8fb |

| 2021-03-18T14:38:28.000Z | RHEL-8.4.0_HVM_BETA-20210309-arm64-1-Hourly2-GP2 | ami-
069d22ec49577d4bf |

| 2021-05-18T19:06:34.000Z | RHEL-8.4.0_HVM-20210504-arm64-2-Hourly2-GP2 | ami-
01fc429821bf1f4b4 |

| 2021-05-18T20:09:47.000Z | RHEL-8.4.0_HVM-20210504-x86_64-2-Hourly2-GP2 | ami-
0b0af3577fe5e3532 |

+ + + +

o MIAAILAFSHIS RHEL &S AR AWS,

10.4. & RHEL iTET &

1£1% Red Hat Enterprise Linux (RHEL) #2887~ N%I OpenShift Container Platform 8% 2 8, R IfGE
B ENFEME Red Hat Subscription Manager (RHSM), N EMIINBEMHI OpenShift Container Platform
T, # B85 RAmENEEE,

1. EE—E M LEJHT RHSM EAf -
I # subscription-manager register --username=<user_name> --password=<password>
2. M RHSM FREXS#TEOTT PI#UHRE
I # subscription-manager refresh
3. FUH AT -
I # subscription-manager list --available --matches "*OpenShift*'
4. IE E—SmHE D, #HE OpenShift Container Platform 1T M #5ts 1D FEMEANIZH -
I # subscription-manager attach --pool=<pool_id>

5. Z2ERRA yum FEE -
a. Z2HFFAC/S A RHSM Z#%F -

I # subscription-manager repos --disable="*"
b. FIHFIRE yum FEE, FICKE(E repo id THEF (BH)
I # yum repolist
c. f#/ yum-config-manager Z BRI KK yum FHEE -
I # yum-config-manager --disable <repo_id>
HE, ZRAMBEMEE

I # yum-config-manager --disable \*
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HER, BRETHEWENTREEERT LY
6. X3 OpenShift Container Platform 4.16 &M G :

# subscription-manager repos \
--enable="rhel-8-for-x86_64-baseos-rpms" \
--enable="rhel-8-for-x86_64-appstream-rpms" \
--enable="rhocp-4.16-for-rhel-8-x86_64-rpms" \
--enable="fast-datapath-for-rhel-8-x86_64-rpms"

7. ZIEFHZERAEN L89B K

I # systemctl disable --now firewalld.service

HABRELUEE BB AE, IR, W%V worker £ OpenShift

Container Platform Bi&,

10.5. S A A BRM INEI AWS 89 RHEL 54
EN 2R Amazon IAM 251&, BeLUAFEMENAGFSEDEE worker T /.

pi% &2
1. MAWS IAM =5 & 02 FrER IAM A&,

2. T IAM A EHINEI AT worker 11 5,

HbbrR
o ES IAM ABRTER AWS AR,

10.6. J5 RHEL WORKER T &#rid WiAsS L=

£ 24(# A kubernetes.io/cluster/<clusterid>,Value=(owned|shared) 1+ % BB R RES AWS EEFHH X
BRI S EHA,

o IMNRMEHBMERINZFIRNOZHB S, MAIZARI owned R (E,

o MRELRHBFHRMAGFE, NNIRM shared FREE(E, WINCRTERER TR, B
MZBRA FIRBEE,

it

o (i RHEL iTE# 28, RHEL worker S bREH
kubernetes.io/cluster/<clusterid>=owned 2 kubernetes.io/cluster/<cluster-id>=shared.

AZE(fFH kubernetes.io/cluster/<name>,Value=<clusterid> 7% rnc B I E ML S
‘H, &N Elastic Load Balancing (ELB) $75:A 08 i #i19%4725.
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https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/iam-roles-for-amazon-ec2.html#create-iam-role
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10.7. EEEFRIMESL RHEL it &2

&0 LUH# A Red Hat Enterprise Linux (RHEL) #E W2 /E R G E Z 1T E L2375 INZE] OpenShift
Contalner Platform 4.16 285,

TR

o &Y OpenShift Container Platform £ B &5 RHEL 11E 7 s,
o FTFIz1T playbook BIH35 L EFEFE—A RHEL T BN RINEIE RN {FE A hosts U4

® JZ1T playbook BINLER L NREHW U7 [FIFTE RHEL E4l. BRILGEALABRTHEMTGE, SFEEA
SSH 325l VPN HE 2 E M,

e Z1T playbook BI85 L B HEE M kubeconfig X, URBATREEBRMNRERR,

o RN RHEL ENHTREMES,

e 7Eiz4T playbook B2 LECE —NF T, R XFIE RHEL EHLEA SSH 15 RR,
o MRFAET SSH WA S MIIE, EATiER SSH RIEREEHA,

e TEi54T playbook BUHLEs L& % OpenShift CLI (oc) &

ik
1. $TFFLTF /<path>/inventory/hosts B9 Ansible JE 3, % E LIERITENSR ENMSLER
B8,

2. X 4# [new_workers] Ei > E @4 - [workers],

3. EXHHERI [new_workers] 834, FEE XBNMHENMNELREH G, ZXHERUTFLLT R
i -

[all:vars]

ansible user=root

#ansible_become=True
openshift_kubeconfig_path="~/.kube/config"
[workers]

mycluster-rhel8-0.example.com
mycluster-rhel8-1.example.com
[new_workers]

mycluster-rhel8-2.example.com
mycluster-rhel8-3.example.com

EZIKWUEP mycluster-rhel8-0.example.com #1 mycluster-rhel8-1.example.com #2532 1E 5
Bdh, RERDD mycluster-rhel8-2.example.com #1 mycluster-rhel8-3.example.com #1285,

4. # AZE| Ansible playbook B3 :

I $ cd /usr/share/ansible/openshift-ansible
5. 2179 & playbook :
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I $ ansible-playbook -i /<path>/inventory/hosts playbooks/scaleup.yml ﬂ

'D %t F<path>, 18EELIEBIAnsibleElF SRR,

10.8. #t N BRBUE R F B IE K

LN RRNINBIERRN, SNHERMBNBENEERTDRFLIBIEFERIER(CSR), BolfI XL
CSR BikfGHttE, FRBEFZEBTHA. IIELMEREIRIEKR, REHAERSRER.

FoRFMH
o HEFHARIMEIREEF,

ik =
1 FAERE T LUR AL LR
I $ oc get nodes
i R

NAME STATUS ROLES AGE VERSION
master-0 Ready master 63m v1.29.4
master-1 Ready master 63m v1.29.4
master-2 Ready master 64m v1.29.4

Hi oI TR G2 E L.

ﬁ s
' EHL CSR Hitt AT, RIEMNEHATRERNSETET R (B worker TR) o

2. MERLERN CSR, HBERNMEIKFFNELNAEEEA Pending 3 Approved R EHIE i

153K :

I $ oc get csr

I
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

TEARBIAR, HEVSMAKR. BARREINRFEIEZSIHER CSR,

3. W1R CSRIRBIRBHLAE, HEERMBINSZNFTERFLIE CSR BT Pending KRE 5, HHLAE
SERFHERBI CSR
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p= Y=

BT CSR « B3, RILEESNERMEIERE— /N ARREERR CSR, 40
FREBE—INRIEET], ERRERE, BNTRRSFEESMER. Baii
HERTA XL, #EE I CSRE, Kubelet NARSSUEFOIB— 22 CSR,
XEBEFHE, RE, R Kubelet 1EREFHERASHMFIED, NIESHREIE
FLE1T % K B machine-approver Bzt .

==

STFERS AR AP FIEA LiZ1THSEER, ENFEM R B SrEiZR,
IR SE e — 5 3% 3 B s kubelet IREHIEBIER(CSR), MIRZHHLEE
3K, ] oc exec. ocrsh #1 oc logs S AN, KN API RSS2 EEE
kubelet N ERZERSSIET ., 5 Kubelet ifi sk REEMIREEN R B UL IE P HEAE, 1%
FE SR CSR, HIA CSR H system: node = system:admin 22 F#
node-bootstrapper iR 5K 1R, FHIEILT REIF5,

o EHMHLE, FEXNEBINEMB CSRIZITUTHS :
I $ oc adm certificate approve <csr_name> ﬂ

Q <csr_name> 24/ CSR &K H CSR BI& R,

o ZHLHERTERALIER CSR, EHZITUTHRS :

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

" TEALE CSR L #RT, —LE Operator ATRETR A,

4. HE, EHEFmERERIE, BRIEERNEKEINEANSENRSFIEK

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

I $ oc get csr

it Bl
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. INRFRH CSRIZEBHAE, BT Pending IR, TEHUESEFHERH CSR -
o FHIMHLAE, IEXNEBDEMM CSRIZITUTHS !

I $ oc adm certificate approve <csr_name> ﬂ
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ﬂ <csr_name> & %71 CSR FIF&KA CSR HE TR,
o EHLHEFTAFAIEM CSR, 1HZITUTHS

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

6. #EMBE - ImFARS 2 CSRE, M2T &F Ready RE., 2T THSLILE
I $ oc get nodes
I

NAME STATUS ROLES AGE VERSION
master-0 Ready master 73m v1.29.4
master-1 Ready master 73m v1.29.4
master-2 Ready master 74m v1.29.4
worker-0 Ready worker 11m v1.29.4
worker-1 Ready worker 11m v1.29.4

% "
BUERRSS 28 CSR R Rem B /L 2 #hnf (AL AL 2814 2 Ready KA.

Hinz 2
o MFAXRCSRMESER, BESHILBERITR,

10.9. ANSIBLE HOSTS X {ERIMESH

TE4¥ Red Hat Enterprise Linux (RHEL) T BH2RINBNEEF 271, BITE Ansible hosts X#HE LLLTF
S

SH ik (i}
ansible_user BEfE LA B9 5 4T SSH BRI IER R4 LRI 4. EIME root,

SSH A, INRFERET SSH BN E )
ISUE, MR SSH RIBk BB,

ansible_becom iR ansible_user B{EFRE root, s True., MAREFRZ True, FAEIEEM
e /i ansible_become &7 True, # EXISH,

Bi%#5%E  ansible_user B9 7 4D

BB R sudo ViH AR,

openshift_kube 5T aE%EH kubeconfig X AR BB SUEFMIEERFIL R,
config_path EPR:Ni b
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5 115 FANEIRA B AR
BN E FohEEMR &SRR

N FIERA N EENEMIMEREF RN EES
BT LU T BALES B FE P B A OB IR I L OSRRE, (R RE B —BARBER, REFITER
LR R EANERRE S,

N1 BT ENEZRRINEl Amazon Web Services

Z 1 Amazon Web Services (AWS) L#J OpenShift Container Platform 5228 RINE % i1 EHL2R, ES
¥ CloudFormation BRI EHZRIE AWS,

1M.1.2. FHiT EHL23 7R INE Microsoft Azure

FE1E Microsoft Azure £BJ OpenShift Container Platform &R IME Z i+ &8, ESHE Azure
AL HI worker Hl 2.

M1.3. JF i &R INE Azure Stack Hub

ERELITENSRRINE Azure Stack Hub EBJ OpenShift Container Platform &£&8th, &1 Azure
Stack Hub A Al 2ZiIA-#9 worker H185,

11.1.4. [ Fi+ EHL23 R I0E Google Cloud Platform

E1E Google Cloud Platform (GCP) LB OpenShift Container Platform &2 RINE % i+ EH2R, 155
% 7E GCP FROIZEIA BT worker #1285,

1.1.5. Fit EH2RRME vSphere
IR LUE R T SN2 £ B 50H vSphere LB OpenShift Container Platform &£ 0244 BY1T B35,
EFYEEHPRIMELZITENSE, HS5H FoTENSHIRNE vSphere,

1.1.6. TRV ARINITEN R
EERYL LM OpenShift Container Platform B HRRINE Z 1T ENER, HS T EN S RINEI &L

11.2. £/ CLOUDFORMATION #&E#x A AWS FiiiT & 25

&7 LUE AR5 CloudFormation 4R 7 Amazon Web Services (AWS) LB OpenShift Container
Platform &8 HFRINE Z 1T HEHL25

M.2.1. e R &4
o EHMAIRMM AWS CloudFormation iRt AWS 223t &%,

e {&H JSON X ##0 CloudFormation #&#k, AFEERREIEZFOUERITENSG. MREEEX
L, BARRRRIIENBAERZXEH,

1.2.2. £ CloudFormation &1k A AWS &£ RINE % 1T BYl2s
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https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.16/html-single/installing/#installation-creating-azure-worker_installing-azure-user-infra
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https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.16/html-single/installing/#installing-aws-user-infra

OpenShift Container Platform 4.16 L83 &H

& ET LUE R R4 CloudFormation #4R £ Amazon Web Services (AWS) _EJ OpenShift Container
Platform &8RN INEZ 1T &2,

BE
CloudFormation Rk & O — R, HAR—BITENSR. Bl MTENNROE
—HERE,

INRAERIREH CloudFormation BRI ITE T =, BT ERENERFFI)
DI EMZEEN), WRIEHERSEEEWARIL, EUREEN R FIRMHENRE

A&,

-

FRFM

e BEf#H CloudFormation #&#k %2 OpenShift Container Platform 5%, Fa Ll B FIEEEE
LE P ORITEHLIFH JSON X4F] CloudFormation &R,

o &% AWS CLI,

it
1 SIS —MTEHER,
a. EENER

$ aws cloudformation create-stack --stack-name <name> \ﬂ
--template-body file://<template>.yaml \ 9
--parameters file://<parameters>.json

Q <name> 2 CloudFormation M HIZ#F, #0 cluster-workers, HIRMIFRERE, Nk
IR B HEAR Y B R,

g <template> 2R 7FH CloudFormation AR YAML 44 BIHENT B F1 4 75,

9 <parameters> =& CloudFormation % JSON SC4FRIAENT BE R A& FF.

b. BIMERAHEFRE :

I $ aws cloudformation describe-stacks --stack-name <name>

2. JELOIRITEHN, B NVKEHOERWITENES,

1.2.3. #ENLBIE B E L IE K

LN SRR INBIERRN, SNHERMBNBENFERN D RLIBIESEERIER(CSR), B fI XL
CSR BikfBHttE, FRBEFEZBTHA, DIIELMERIRIEK, REHAERSRER.

FRFM
o HEFHARRIMEIREFF,
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ik =
1. FAIAEREE T LUH X LA 35 -
I $ oc get nodes
R

NAME STATUS ROLES AGE VERSION
master-0 Ready master 63m v1.29.4
master-1 Ready master 63m v1.29.4
master-2 Ready master 64m v1.29.4

Fii oI TR G2 IRT A LA,

% .
' EHL CSR Hitt AT, RIEMNEHATRERASETET R (B worker TR) o

2. MERLER CSR, HBERNIMEIKFFNELAEEEA Pending 3 Approved R EHIE i

153K -
I $ oc get csr
I

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

TEARGIH, HAVSMAKR. BARIEINRFEIEZSIHER CSR,

3. 1R CSRIREIRBHLAE, HERNMBINEZNFIERFLIE CSR BT Pending KRE 5, HHLAE
ERFNERBI CSR -

BT CSR =« B3I, RILEESNERMEIERE— /N ARREERR CSR, 4N
FREBE—INRIEET], IERRERE, BNTRRSFEESMER. Baiit
HERTAXLIES, #EEZ I CSRE, Kubelet NARSSUEFOIB— 22 CSR,
XBEFHE, ARG, R Kubelet 1EREFHERASHMFIED, NIESIREIE
F421T3% K B8 machine-approver B it .
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S FIERS AR AP A LiZT008EE, RN EM R B F R ERZR,
1RSI HE— M7 5k 3 B shilb 4 kubelet IRAEIEFE R (CSR), MR AR
3K, ] oc exec. ocrsh #1 oc logs 5 FFEEMI, KN API RS 2:1EEE
kubelet R ERRSSIUET . & Kubelet i sk REVEMIREE R Z L UE LA, 1%
FE TSR CSR, A CSR H system: node = system:admin 2 F#
node-bootstrapper AR 551K 1238, FHIAILT RIS,

o ZHURMBLE, IHNEBNEMM CSRIZITUTHS -
I $ oc adm certificate approve <csr_name> ﬂ

Q <csr_names> 24/ CSR &K H CSR B4R,

o THLHERTERAIER CSR, EHZITUTHRS :

$ 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

% o
TEHELE CSR #i#lb #£ 7, —L& Operator AIRETEF .

4. HE, EHEFmERERIE, BRIEERNIKFEINEENSENRSFIEK

I $ oc get csr

Kt Bl
NAME AGE REQUESTOR CONDITION
csr-bfd72 5m26s system:node:ip-10-0-50-126.us-east-2.compute.internal
Pending
csr-c57lv. 5bm26s system:node:ip-10-0-95-157.us-east-2.compute.internal

Pending

5. MRFRK CSRBEMIUE, BT Pending IR, E#ELERESH CSR -
o EHUMHLHE, EHXNENAENM CSRIIBITUTHS :

I $ oc adm certificate approve <csr_name> ﬂ

Q <csr_name> 24/ CSR &K H CSR BI& R,

o THLHERTERAIER CSR, EHZITUTHRS :

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

6. #LEMBARFImHMARS S CSRE, Hl#aH 4F Ready KRE. Z1TLAFanHITiL
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I $ oc get nodes

ot B
NAME STATUS ROLES AGE VERSION
master-0 Ready master 73m v1.29.4
master-1 Ready master 73m v1.29.4
master-2 Ready master 74m v1.29.4

worker-0 Ready worker 11m v1.29.4
worker-1 Ready worker 11m v1.29.4

% "
BUERRSS 28 CSR B ReR B /L 2 #hnf (AL AL 2514 2 Ready KK,

HiE R
o MF/EARCSRMESER, HSH ILBERIFRK,

N.3. FofHT BN &R NE VSPHERE
IR L F B L T EAER AR INE VMware vSphere _£# OpenShift Container Platform S&£r/,

N3.1 TREHE

o {&R7E vSphere LR34 T K8,

Gk

UARTLAE R RN SRS BV RRF LI BAINE VMware vSphere 1T E 125,

fors
2

o MERENBERNRENFH Red Hat Enterprise Linux CoreOS (RHCOS) %%, INREE
BiXEEH, FTLURBZR R 209U BAIRISIX 30

BF

NRIB TRV AT OB EEEM Red Hat Enterprise Linux CoreOS (RHCOS) g, &
AT LAME B ETHR A B Red Hat Enterprise Linux CoreOS (RHCOS) %5{&[E OpenShift
Container Platform S£E8RME L 1T BN, EFLE, ESHAYE OpenShift 4.6+ 7
| UPI SREERINFT T KM,

1.3.2. FEZITENERINE vSphere BIEEF

S LU E S T EHLZRRINE VMware vSphere LB & & B OpenShift Container Platform &£,
7 OpenShift Container Platform $EfFHERE vSphere R fE, Ea LUNIZEEE R A2 2R E E AL
(VM),

FEREMH
o JREVITEHERH base64 il Ignition ST,
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o AL MR R EF O] vSphere &R,

AR
1. B REERBEH, BRid Clone » Clone to Virtual Machine,

2. 7£ Select a name and folderi Wi, EEEMHHEH, BALUELTHIENSERE, W0

compute-1,
A=
ﬁ #tR vSphere REHBIFE EUN L FER 2 —B,

3. 7 Select a name and folderi W& 1, LR N EREEAEHI TR ATR,

4. 7 Select a compute resource LI A, EFEHIEFROPIEN B,

5. 1 Select storage LI, NIRHYEDE RS SCELEFEE,

6. 1E Select clone options LMk H, 1E#E Customize this virtual machine's hardware,

7. 1£ Customize hardware 17+ £, s Advanced Parameters,

o EFTE Attribute 1 Values FE A IS EHIE RN MU TR ESHATE, BRNVEOIERN
BNSHULRE Add 12,
o guestinfo.ignition.config.data : #lf5t #1255 B base64 Fifidit & Ignition BB & X4
HIRA,
o guestinfo.ignition.config.data.encoding : 5% base64,
o disk.EnableUUID : #§7% TRUE,

8. 7£ Customize hardware 7EII£8) Virtual Hardware Eik &, RIEFFTEEXIEENE, HBIR
RAM, CPU MEEHFHENHEHENFRENREER, MRFES MWL, 1E1%E Add New
Device > Network Adapter, sA57E New Network 3 IR A F ER FRi A IERIMLEE B

9. ERFAMNEES . = Finish 12, BETMRTTHEZRIF,

10. 1E Virtual Machines &1/, G [REBIEINN, AF%EE Power » Power On,
BRESR

o METNEKBOIZESITENS.

11.3.3. LA A AIEREZIER

LN RRNBIRRN, SNHERMBNEBENEERDRFLBIEFEERIER(CSR), BoAEIXL
CSR BikfBHttE, FRBEFZBTHA. DIIELMERIRIEK, REHAERSRER.

SeRFMH
o HEFARIMEIREFF,

iz

200



B NE FHERAFESEMRN

1. FAIAEREE T LUH X LA 35 -
I $ oc get nodes
R

NAME STATUS ROLES AGE VERSION
master-0 Ready master 63m v1.29.4
master-1 Ready master 63m v1.29.4
master-2 Ready master 64m v1.29.4

Hi A TR G2 RT AL,

% i
EHL CSR Hitt AT, RIEMNEHATRERASETETR (B worker TR)

2. IERFLIEM CSR, HRRMMIIEEHTHEENZEE Pending 2t Approved KSR i

13K :
I $ oc get csr
I

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

TEARGIH, HAVSMAKR. BARIEINRFEIEZSIHER CSR,

3. 1R CSRIREIRBHLAE, HERNMBINEZNFIERFLIE CSR BT Pending KRE 5, HHLAE
ERFNERBI CSR -

BT CSR =« B3, RILEESNERMEIERE— /N ARREERR CSR, 4N
FREBE—INRIEET], ERRERE, BNTRSFEESMER. BaFit
HERTAXLEIES, #EZ I CSRE, Kubelet NARSSUEHOIB— 2 CSR,
XBEFHHE, ARG, R Kubelet 1EREFHERASHMFIED, NIESHREIE
F41T 3% K B8 machine-approver B /it .

S FIERS AR AP A EiZT08EE, RN EM R - B & ERZRN,
1R TISEHE— M7 5k 3 B shilb 4 kubelet IRAEIEFE R (CSR), MR ERL M
3K, ] oc exec. ocrsh #1 oc logs 5 AN, KN API RS 251 EEE
kubelet B ZERSSIET . 5 Kubelet il K REVEMIRIEA R B UL IEP b, 1%
FE TSR CSR, #IA CSR H system: node = system:admin 2 F#
node-bootstrapper AR 551K 138, FHIAILNT RIS,
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o THMHLE, WEXNEBNERM CSRIBITLUTMS :
I $ oc adm certificate approve <csr_name> ﬂ

Q <csr_names> 2 /1 CSR &K H CSR BI& R,
o EHLEFTBRFIEM CSR, HZITUTHS ¢

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

% e
A EELE CSR ##it R, —LE Operator ATRETLIAE A,

4. HE, EHEFmERERIE, SRIEERNIKEINEANSENRSFIEK

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

I $ oc get csr

ot B
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. INRFRH CSRZEBHIE, BT Pending IR, TEHUESEFHERH CSR -
o FEHIMHLAE, IEXNEBDEMM CSRIZITUTHS ¢

I $ oc adm certificate approve <csr_name> ﬂ

Q <csr_names> 2 /1 CSR 7&K H CSR BI& R,

o THHEFTERALIEM CSR, EZITUTHRS :

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

6. #EMBE M imFARS 2 CSRE, M2T &F Ready RE. ZTUATRSLILE
I $ oc get nodes
Bl

NAME STATUS ROLES AGE VERSION
master-0 Ready master 73m v1.29.4
master-1 Ready master 73m v1.29.4
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master-2 Ready master 74m v1.29.4
worker-0 Ready worker 11m v1.29.4
worker-1 Ready worker 11m v1.29.4

@ E .
' BUERRSS 28 CSR R ReR B /L 2 #iif (AL AL 2514 2 Ready KA.

Hitfs

T

=]
CA

o MFAXRCSRMESER, BESHILBERIFR,

11.4. E*%*}-qulll\\j]ul—f‘%*ngﬁ
1R A LATEEHL LB OpenShift Container Platform B RINE Z 1T E 88,

N.4.1. LR
o IMITIEHN| L ZesE TR,

o REMAFROBERMLENFF Red Hat Enterprise Linux CoreOS (RHCOS) %, MIRE%
BiXExE, ATURRBRZR LIRS X LS4,

o MR DHCP RS HR T A THE - BAIIEMERN, Eel LU+ BN BRIFEERINEER DHCP
RS5EECES, XEFEE MK A IP #hit, DNS iRSS523E B EN B,

o MEEHT DNSERE, FHESEZRMNEMNITENRIIC KA P ik, HELUE DNS
AR A DNS B IEMARNT,

BF

INRIE T ER V50 AT O EREM Red Hat Enterprise Linux CoreOS (RHCOS) #Hif§g, &
AT LAME B ETHR A B Red Hat Enterprise Linux CoreOS (RHCOS) %{&[E OpenShift
Container Platform S£E8RME L 1T BN, EFLE, ESHAYEl OpenShift 4.6+ 7
[ UPI &SRR INER T R K

11.4.2. f13 Red Hat Enterprise Linux CoreOS (RHCOS) #1253

EREZITENFRMEERNEMEN ERENER A, L% 0E RHCOS HlasftE/ER, AL
5/ 1SO BRI MLE PXE 5153k 025,

B AERARERENER ISO BRRMELRHTNMEH TR, BIUEERERN

Ignition BCEEX #, FEZITILENERA, TREAEFERBISHENARBS. ETUEF
REHZ FFARINT /o

11.4.2.1. 5 1SO #R{& 0|8 RHCOS #Hl3s

IRE LUME R 1SO Bt N IEHEE R 0|8 T % Red Hat Enterprise Linux CoreOS (RHCOS) iT&#lgs, LA
235,

FoRFMH
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IRENEREE 1T EHLEREY Ignition BBE SR URL, ERES AL LEE HTTP RS 35.
B &% OpenShift CLI (oc).
ZATLATR e, MEEEDMER Ignition BEE XX :

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

| f—b‘['

HIRMEERE S 1B worker.ign Ignition BEE S EZEI HTTP fR%58%. SERIXLEXMHR URL,
BT LA IE ignition SXHFR AT URL LT A, LURRBERERTTE T =B Ignition Bo&E X -

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

 BAILLZAT AT e 3R ) 1ISO Bk S| Sl 85

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’)

/A 1SO XHER LT BN LL%E RHCOS, ERELRR], FRUIEN SN ERIMERA
%

* I ISO BHRKIF B A F ERF .
e 7£LOM EAOHEMA ISO EEM.

ERTE AR sk Rl Lh 5| SR FIBIE R T 515 RHCOS ISO Hifk, FRERERERE RHCOS
live IMERB| 53 A shell 127-%F,

IRET LRl RHCOS &8 | S iR ERMAZSE, BR, XD IS0 iTiz,
BRRZE AL TS B R FTiRE coreos-installer 675, MAZININAZSE,

24T coreos-installer 6p 5 F 18 B MM RE T RIILTL, BEDVIIEERRT REEH
Ignition EBE TR URL, LAREELZETIHNIZE

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

ﬂ B JifF A sudo 1217 coreos-installer €545, E°h core A & B HITREFER root 1L

Ro

Q 4 Ignition BE & XX #Fi@id HTTP URL ZREXN, F/E --ignition-hash ;EIRIGIEERF TR L

Ignition BEE SXFBIE LM, <digest> & L —# FIRERE Ignition B2 X4 SHAS12 HE,



B NE FHERAFESEMRN

INRE @S TLS B HTTPS ARZS851R 4t Ignition BBE XX, EHLAEIETT
coreos-installer BI{S RERIUEFBIA HLIE(CA)RMEIR G EEFMEF.

IR RBNEEI ST RREMIAILE /dev/sda i, bootstrap 17 s Ignition BE & XM IP ik
192.168.1.2 B HTTP Web AR 5583 K EX :

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

TENZRHIESIA £ IR RHCOS RERHE.

B

TEFF AR %L OpenShift Container Platform Z8l, MRENT mhRERID, W
RET IR LIEEBNAE AT RE & B RHCOS &4 A R F.,

e NRE OB EZIT B,

1.4.2.2. 51t PXE % iPXE 533 0 RHCOS #l3

IRE LUER PXE 2% iPXE 315 WENEEE G E % Red Hat Enterprise Linux CoreOS (RHCOS) iH&#

%%O

FoRFM

it

IRENERRFITEALZRHY Ignition BELE X489 URL, FERES AL LML HTTP IRS5 25

REVEEERRE T EEFE| HTTP RS5258 RHCOS ISO k. L4694 BIOS. kernel
0 initramfs X 4#9 URL,

IRE] LU R E R &0 #2 F  OpenShift Container Platform S E¥ 022 A 2834 # B89 PXE 5| S & il
Zefs, MBFITEREE RHCOS fa MA AL R 5,

INRMFEF UEFI, &AL RI#E OpenShift Container Platform &1 2 {ETARY grub.conf XX
.

i\ RHCOS (R PXE =X iPXE RREE A,

o XfF PXE :

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
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coreos.inst.ignition_url=http://<HTTP_server>/worker.ign
coreos.live.rootfs_url=http://<HTTP_server>/rhcos-<version>-live-rootfs.
<architecture>.img

ﬂ 8E LEEE HTTP BRS5 2389 live kernel XL E

Q BE LR HTTP BR$52589 RHCOS SUFMIGIE, initrd SEUEZ live initramfs ST
fiIi&, coreos.inst.ignition_url Z#{E 2 worker Ignition R & X 4FHIfL
&, coreos.live.rootfs_url Z#{E 2 live rootfs XML&, coreos.inst.ignition_url
#0 coreos.live.rootfs_url S {{ZHF HTTP M HTTPS,

LB B AR RER TSI SN LS ARTERE VIR, BERET RARZEE
'Iél\, I'FJE APPEND 7 EF//J\\}JI]_A_E%/|\ console= %éﬁ WJ&D, //J\\I”]
console=tty0 console=ttyS0 LIS 5 — > PC 2O X B N EZTHIE, FHEHE
FMAEEIBIXE N ZRIEFIE, &Dm%%’v{?u, ESH a0 7E Red Hat
Enterprise Linux X & SR {7/ SIZHI & ?

e XfF 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 6

boot

Q EEEEIHTTP RS 23M0 RHCOS XHBIGIE, kernel ZHH 2 kernel XL
%, 1E UEFI RGiAhB| SETEZ initrd=main 2%, coreos.live.rootfs_url S#E =2
rootfs XXH-BIIE, coreos.inst.ignition_url ZEENRZ worker Ignition BE & SC4HIAL
%o

IMREFBEAL A NIC, HTE ip EUIFEE—NMED, fil, EEHEH enol BINIC LfE
Fd DHCP, 15 (& ip=eno1:dhcp.

o

18 LB E HTTP BRZ5 2587 initramfs XTI E

o

thBSE N ST A K6 S B E R R eSS B 88 LS B R TiEs &1
], E1E kernel ﬁEP,u\JJl]—A‘}Z%/P console= ¥, 40, 7
console=tty0 console=ttyS0 LIS — /> PC 2O B N EZHIE, FHEHE
R EIBIXE N ZRIERIE, &Dm%%’v{n,m, HS U1 7E Red Hat
Enterprise Linux X & BT ImH]/S3EH & ? F1"/5 A PXE 1 1ISO REZH &
TIERHIE "S5

E7f aarch64 ZEHhM%% 3B 5 CoreOS Nk, BEEMAEAT
IMAGE_GZIP ;37184 iPXE HEERA, 151 iPXE FRBIIMAGE_GZIP %7
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B NE FHERAFESEMRN

e XIF aarch64 Y PXE ({8 UEFI #1 GRUB fE NEE = E%)

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

!
@ EELIERIHTTR/TFTP fR%25H RHCOS SAHHINIE, kernel BHUILR TFTP RS %
h B kernel SXHEMIGIE, coreos.live.rootfs_url Z#{E 2 rootfs X {H4BIAL
&, coreos.inst.ignition_url SEUENIZ HTTP ARS52% LB worker Ignition BZ & SR
g,

Q IMREFEAL A NIC, HTE ip EUAEE—NMED, i, EEHEH enol BINIC LfE
Fd DHCP, 15 (& ip=eno1:dhcp.

© RELMEEITFTP MRS &M initramfs SR E,

2. R PXE =% iPXE AR N ERF QB ZIT &N 2R

N.4.3. #LENBOIEPFLIEK

LN SRR NBIREN, SNHERMBNBENZERNDRFLBIEFEERIER(CSR), B fIXL
CSR BikfGHittE, FRBEFZBTHA, DIIELMERIRIER, REHAERSRER.

FRFM
o HEFHARRIMEIREFF,

ik =
1 AR LUR AL L8R ¢
I $ oc get nodes
R

NAME STATUS ROLES AGE VERSION
master-0 Ready master 63m v1.29.4
master-1 Ready master 63m v1.29.4
master-2 Ready master 64m v1.29.4

Fi A TR G2 RT A LA,

ﬁ i
Y EHL CSR #itt AT, FIEMNEHATERASETET R (B worker TR)

2. IERFLIEM CSR, HRRMNIIEFHHHESNIZEE Pending 2t Approved HKESHE i

153K -
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208

I $ oc get csr
I

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

TEARBIH, HEVSMAKR. BARKEINRFEIEZ I AR CSR,

3. W1R CSRIREIRBHLAE, FEERMBINSZNFTERFLIE CSR BT Pending KRE 5, HHLAE
SRFERBI CSR

BT CSR =« B3I, RILEESNRRMEIERE— /N ARREERR CSR, 4N
KREBE— I RIEET], IERRSRE, BNTRSFEESMER. B
HERTA XL, #EE I CSRE, Kubelet NARSSUEFOIB— 22 CSR,
XBEFHHE, ARG, R Kubelet 1EREFHERASHMFIED, NIESHREIE
F421T3% K B8 machine-approver B it .

=1

STFERS AR API IS LiZ1THER, ENMEMR B S EiZR,
IR SE i — 5 3% 3 B s kubelet IREHIEBIER(CSR), MIRZHHEE
3K, ] oc exec. ocrsh #1 oc logs M FFEEMI, KN API RSS2 EEE
kubelet IR ZERSSIET ., 5 Kubelet ifi sk REVEMIREEN R E UL IE P HEAE, 1%
FE ISR CSR, 1A CSR H system: node = system:admin 4 7#
node-bootstrapper iR 5K 1R, FHIAILT REIF5,

o ZHUMBLE, HNEBNEMM CSRIZITUTHS :
I $ oc adm certificate approve <csr_name> ﬂ

Q <csr_name> 24/ CSR &K H CSR B4 7H.

o THLHERTERFIIER CSR, EHZITUTHRS :

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

& .
AN EHLE CSR #Ht R, —LE Operator ATRETEE A,

4. HE, EHEFPmERERIE, BRIEERNEKEINEANSENRSFIEK

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

I $ oc get csr



it Nl

NAME AGE

REQUESTOR

B NE FHERAFESEMRN

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. WRFIRM CSRIEFWAME, BATF Pending KT, HHESERENZRAI CSR -

o THHLE, WENEBNERM CSRBITLUTMS :
I $ oc adm certificate approve <csr_name> ﬂ

Q <csr_name> 24/ CSR &K H CSR B4R,
o EHLEFTBRFIEM CSR, HZITUTHS ¢

{{end}}{{end}}' | xargs oc adm certificate approve

— =

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

6. #LEMBARFIRMARS S CSRE, Hl#aH 4F Ready RE. ZiTLAFarHITiL :

I $ oc get nodes

it Nl

NAME STATUS ROLES AGE VERSION

master-0 Ready
master-1 Ready
master-2 Ready
worker-0 Ready
worker-1 Ready

master 73m vi1.29.4
master 73m v1.29.4
master 74m v1.29.4
worker 11m v1.29.4
worker 11m v1.29.4

@ "
! BUERRSS 28 CSR B RedR &L 2 #inf (Al LA 2514 % 2 Ready 7K.

Hifz 2

o MFEAXRCSRMESER, ESH ILBHERIFRK,
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512 = B2 CONTROL PLANE #1253

12.1. %F CONTROL PLANE #2584

{3/ Control Plane $£8%%, A LIB & OpenShift Container Platform ££8£H 8 control plane #1283

YR
g

BT
control plane Hl2s&ETTEERITENEZR, TEVRZELIEZEIE control plane #1288,

control plane #1235 control plane #2838 KU BIRINEERH, ENITENSIRENITENSRE 1, B
&, XHFHRENERERTE Machine API RE MM HE LR, HEERMMINEEFELNEARK

5o

12.1.1. Control Plane Machine Set Operator it

Control Plane Machine Set Operator {§ f§ ControlPlaneMachineSet B & X ¥R (CR) B EE
OpenShift Container Platform 5£E£fHJ control plane #1258 R,

WEEBE control plane #Hl2351% &/ Active I, Operator AIMAIREEIE A EAMTH A8 EEB B control
plane HlZs8 &, XFVF BB HEEL control plane #1258, FHEHXT control plane BIE X,

E£EBHE— control plane #2835, Operator I{UE R openshift-machine-api 654 22 [A] R ETXT R,

12.1.1.1. Control Plane Machine Set Operator BBl

Control Plane Machine Set Operator B LL TR :

o {3 # Amazon Web Services (AWS). Google Cloud Platform (GCP). IBM Power® Virtual
Server, Microsoft Azure. Nanix. VMware vSphere #1 Red Hat OpenStack Platform (RHOSP)
iR

o HBRZK control plane 1 ST S FEEHINL 2 IR R TR control plane Hl23%E, SHBEERE
BE A control plane Hl#s%. B%, REEFAREREFEFNEMBILRERERNFTEE
BF7EM control plane #1283,

EREELERTEAMEMNESEEMN control plane #1235, BUEEEROENMAF B1021TUTF

oo .
T

$ oc get machine \
-n openshift-machine-api \
-l machine.openshift.io/cluster-api-machine-role=master

RIS EEIEM control plane L2384 H R

NAME PHASE TYPE REGION  ZONE AGE

<infrastructure_id>-master-0 Running mé6i.xlarge us-west-1 us-west-1a 5h19m
<infrastructure_id>-master-1 Running mé6i.xlarge us-west-1 us-west-1b 5h19m
<infrastructure_id>-master-2 Running mé6i.xlarge us-west-1 us-west-1a 5h19m

R TISEIEIER control plane #1283 89%H <5
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I No resources found in openshift-machine-api namespace.

® Operator FE Machine AP| Operator AILAIEE TF, REAZRHFERFHELHVER. HRE
HEN—PMEBFHBEEHNE (XRUE—NEEMB ControlPlaneMachineSet CR) #9
OpenShift Container Platform S0, fRAMHPRE X control plane #2858 Kubernetes 5& 5§
X, NRETTERT.

o NFFHEH=A control plane ¥ 23HIEEE,

o A 3#¥ control plane BIKEY B,

® 7f Ephemeral OS % _EERE Azure control plane Hl23 @ MNEIEE KBS, BRHEZHE.

o I control plane Hl2RERE - AWS Spot SL4l, GCP 18 5 EFIMLEK Azure Spot L.

BF

238005 control plane Hl23ERE 5 AWS Spot SEfI, GCP 1 (5 B Azure Spot
BN ATBER SRR K eted E. £K TFIA control plane Hl2sERE T IE
=

o AR HELRENERIHZAIEN control plane HlEaE, EMITNIELRERN control plane #123%
HATEMER,

12.1.2. HAHR
® Control Plane Machine Set Operator &%

e ControlPlaneMachineSet B & X %R

12.2. CONTROL PLANE #2335 A [
control plane Hl235E A THI T F2BUR F &£ B ControlPlaneMachineSet B & Y %R (CR) B

ERBEREKINERN CR KR

EREEFIIRESR CRWEEEIAE R control plane #2335, TEEEEG1RE,
BEERNAEE CR KR

N TFEEERERNATER CRIER, B E CREBHZE CR,
HBEENM CRIER

NFRSZEKR CR LR, Bl n&Ee (E2HEERELEREN CR,

MBEFRHAELEE D ControlPlaneMachineSet CR FUIRZ, EATLLISIE CR KRS,

12.2.1. THFHN=HNE

1£ OpenShift Container Platform 4.16 A, Amazon Web Services (AWS). Google Cloud Platform
(GCP). Microsoft Azure, Nutanix #1 VMware vSphere 52£3#F control plane #1234,

R[5 control plane Hlas SR SEBUR FEM =N ISR R R & OpenShift Container Platform AR
$o

£ 12.1. OpenShift Container Platform 4.16 B control plane #2355

21
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BARCE mEFTICR

Amazon Web Services x [1] X

(AWS)

Google Cloud Platform X [2] X

(GCP)

Microsoft Azure X [2] X

Nutanix X [3] X

Red Hat OpenStack X [3] X

Platform(RHOSP)

VMware vSphere x [4] X

L M AN HERRAFANEI AWS REFFE ZHUE CR,

2. M A2 HEBRRAFLH GCP #l Azure REFEZHUE CR,

3. M 413 B RIRAF A Nutanix F1 RHOSP £ EEHUE CR.
4. M 415 HEBREMAFALH vSphere EEFREHE CR,

12.2.2. ¥4 % control plane #l23% B B & L IRKS

& A LUK IE ControlPlaneMachineSet B & Y %R (CR) 2B FEEURERE.

o ZITUTHEHE CRIPRE :

ey
$ oc get controlplanemachineset.machine.openshift.io cluster \
--namespace openshift-machine-api

o Active Hy45 K~ ControlPlaneMachineSet CR ZEH#8iE. TEESIE N IRE,
o Inactive k7 ControlPlaneMachineSet CR Z7E1B:% & #E.
o NotFound X% EIAEHK ControlPlaneMachineSet CR,

BEp R
Z{#HF control plane #2335, ENIARER A EMIZER ControlPlaneMachineSet CR,

o MRMHEHE—NINEM CR, EMIIIE CR AHNEER T EMR,

o MRKIXRBIAM CR, MBI NERLE—DHHEMREER CR.

12.2.3. & control plane Hl2 £ B E L KR
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Z{#HF control plane Hl23%, & Wlﬁﬁ%ﬁﬁlﬁﬁ B R ControlPlaneMachineSet B & Y %R
(CR), TEEB4RM CR&ERH, EIEIE CRAHNEEN TEMNERET RN, FHEEE.,

v =
' MEAX CRASHHEZER, 155 "Control plane Hl2REEE",

it

L BT TS, BF CRHEE :

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

2. BENEREETERNFERIIE,

3. HEEIEMN, BiifF .spec.state FEIXE N Active FHIREFEHIELRBUE CR,

BF

FHUE CR, ML ARES CR EEEMNFR— oc edit i H 1Y .spec.state FE&
@ Active, 1R CR &7/ Inactive, control plane #2835 EK B2 CRE
BENHRBXE,

Heth BT
e control plane Hl23&EE

12.2.4. B1]# control plane ¥ 23& B & L KR

E{FF control plane #2835, ,.,\,Z\/Dﬁﬁﬁ{%%ﬁﬁlﬁﬁ&%ﬁ’] ControlPlaneMachineSet B E Y %R
(CR). TEEBHM CRIERHD, BIF30E CRIFHEE.

% E,E
' INFEA % CR MILEAIBHMESIER, 55" Control plane N SERE",

i
1 ERAUTERLE YAML X :

control plane #1235 CR YAML X ##5#k

apiVersion: machine.openshift.io/v1
kind: ControlPlaneMachineSet
metadata:

name: cluster

namespace: openshift-machine-api
spec:

replicas: 3

selector:

matchLabels:
machine.openshift.io/cluster-api-cluster: <cluster_id> ﬂ
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machine.openshift.io/cluster-api-machine-role: master
machine.openshift.io/cluster-api-machine-type: master
state: Active 9
strategy:
type: RollingUpdate @)
template:
machineType: machines_vibetal_machine_openshift_io
machines_vibetal_machine_openshift_io:
failureDomains:
platform: <platform> ﬂ
<platform_failure_domains> 9
metadata:
labels:
machine.openshift.io/cluster-api-cluster: <cluster_id> G
machine.openshift.io/cluster-api-machine-role: master
machine.openshift.io/cluster-api-machine-type: master
spec:
providerSpec:
value:
<platform_provider_spec> ﬂ

ﬂ BERTFESEEIFIXBNESRE ID BEMZR ID, 7E4I# ControlPlaneMachineSet CR
B, RIS EIXME, INRERE OpenShift CLI (oc) H4E, B LLETZTU TR
4 EAREE A ZRF 1D :

I $ oc get -0 jsonpath="{.status.infrastructureName}{"\n"}" infrastructure cluster

Q 87 Operator BIRS, IR N Inactive B, Operator T3EIEF TE, Ea LUEIHHE
&N Active F#E Operator,

- -
ERUE CRE, Bo/iBRAREEBHHREEFER,

R ES B E TR, AME N OnDelete #1 RollingUpdate, 2Xi\{&° RollingUpdate,
BXEHRBUELER, 1HSH"EH control plane EZE ",

EEMHWEHNEES LM, A%EN AWS, Azure. GCP. Nutanix. VSphere
OpenStack,

HEEEERIN <platform_failure_domainss Bti&, A TR RNMEEETIRERER. NEF
ZER, ESNEN=HN PR ESE &G,

EEEME 1D,

o9 ® 0 o

FEEEEANIN <platform_provider_spec> Bt &, A TTHIRAFERE TIRHER. NEES
ER, ESH B g R E,

2. iEBIH control plane ¥ 234 CR BURAI YAML, HEREAEMREMNEERIZ XM,

3. IBZ A N B RR AR B E AR B N R A,  FHE FSE & MO (H AT R A SO BOIX L D
ﬁj\o
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4. HEEIEMN, @i .spec.state FEXIXE N Active FHRFEHIELRBUE CR,
5. IZfTLATF84%, M YAML XH4OIE CR :
I $ oc create -f <control_plane_machine_set>.yaml

Hrh <control_plane_machine_set> 285 CR EERN YAML XHBEFR,

HethBR
e F T control plane B2 &
e control plane Y23 &EEE

o RFTEFHEN PIRYECE LI

12.3. {§FH CONTROL PLANE #1235 CONTROL PLANE #1238
control plane #1235 B 81#14T control plane EEMJ/LNEE A HE,

12.3.1. B#T control plane EZi&
&R LLB I B3 control plane Hl23&E B E X KR (CR) BB X control plane Il 23HERE.

Control Plane Machine Set Operator i1 control plane #1285, FHHEBE S control plane #1235 CR /1
BIHIASHITEL RS, & CR FEIHIAEF] control plane HlAFHIBCE Z A FZIE AR, Operator &FR1C control
plane M1.88 LU 1T &,

@ E .
. MNEFX CRAPSHMNEZER, 1554 "Control plane Hl235EEE",

FeRFMH

o KHE—/BERIEHIEE T/EH Control Plane Machine Set Operator,

AR
1. IBITLATF S 3k 9RHE control plane #2535 CR :
$ oc edit controlplanemachineset.machine.openshift.io cluster \
-n openshift-machine-api
2. BREEEERREPEHNNEMFERNIE.
3. REEHER,
BRESR

o X F{HEAZIA RollingUpdate BE#ERIRHISEEE, control plane V23S Bl BUEFHEER
control plane E2i&.

o N FECENEF OnDelete ETRISHIERERE, BAIFoNEH: control plane Hl.2%.
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12.3.1.1. BZ/E#T control plane E2i&

RollingUpdate & #15M&& B IF B UE &R control plane BLiB. LtEEH SRR control plane Hl23 &8
FINBLE,

%I F{#F RollingUpdate B #TskI& 5 EE, Operator & CR FiEEMEEGIE—NER control
plane #l28, HEHLHY control plane M8 FAZERT, Operator &MIBRIRIE N EHB control plane Hl85, A
&, BHHLZRMA control plane,

IR % control plane HL23PRrid HEH:, Operator a—REEXNEHTIREMLIE etcd BERR, EEF
BHgAailas L,
12.3.1.2. 38 # control plane B2 &

e LR FohE#Al2s, #H8 OnDelete EHTSRIRIF EZHEE| control plane BLiE, FoIEHA R
IRTERE 2N BRI S AL Es LI Be B B B el

XTFECE 7 {#EF OnDelete E#RIEHIEERE, Operator REMIBRINAHLEFHT B —NEH2 control plane
28, BUEHH control plane HlLEZFAZERT, etcd Operator RIFMIRIIANR. AE, EBRALIMA

control plane,

INRMIBR T %1 control plane Hl288, Operator & EN G AFA B FHEHLLER, Operator @it BhIE—2X%
M control plane FIfilFR% NHL23 LS eted BRI

12.3.2. ¥t control plane #1.23

EEMEA control plane M2 EMERE M control plane ¥1.88, EFohitBRH25. control plane Hl235
&/ control plane #2835 B E LR (CR) ARAYHIAE Bt B MIFRBINL 25,

FoRFM

o HIRIMHYEREIE Red Hat OpenStack Platform (RHOSP) L1217, BEEHWEITERS %, MH
%, BIHEITUA T e SR EANZRZITH RHOSP IHE T R

I $ openstack compute service set <target_node_host_name> nova-compute --disable

MBESIER, W51 RHOSP XAYRBIE 4557,

it

1.

$ oc get machines \
-l machine.openshift.io/cluster-api-machine-role==master \
-n openshift-machine-api

pE

IZITLA T ep A &R EE Y control plane #1258 :
LT AT S MIER control plane #1285 :
$ oc delete machine \

-n openshift-machine-api \
<control_plane_machine_name> ﬂ

a_m

15 EEMIBREY control plane H125#& 7R,
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INRMIBR T % control plane HL28, control plane #2385 SR IBHEC B 1 E #7 RIS
el :

o X[ FEFEIA RollingUpdate EH RIS HIEEE, Operator R—REH—EH
7, BEIEB#HEANSR L,

o X FECENEF OnDelete E#TRIZHIERE, Operator KRN SIBRFTARERN
B 5.

X FhSRBETE control plane Hl 23 Huid 12 4T etcd BRI

® control plane #2835 &E

o RFETFHEN PIRIECE LI

12.4. CONTROL PLANE #2354 &
Itt YAML F BRI 7R control plane #2385 B & L FHR (CR) BIE AL,

12.4.1. control plane #3235 B E X IR YAML 7~
ControlPlaneMachineSet CR B E i A X SrrEES R,

ControlPlaneMachineSet CR YAML 447~

apiVersion: machine.openshift.io/v1
kind: ControlPlaneMachineSet
metadata:
name: clusterﬂ
namespace: openshift-machine-api
spec:
replicas: 3 9
selector:
matchLabels:
machine.openshift.io/cluster-api-cluster: <cluster_id> 6
machine.openshift.io/cluster-api-machine-role: master
machine.openshift.io/cluster-api-machine-type: master
state: Active ﬂ
strategy:
type: RollingUpdate 6
template:
machineType: machines_vibetal_machine_openshift_io
machines_vibetal_machine_openshift_io:
failureDomains:
platform: <platform> G
<platform_failure_domains> ﬂ
metadata:
labels:
machine.openshift.io/cluster-api-cluster: <cluster_id>
machine.openshift.io/cluster-api-machine-role: master
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O 9

o

@ 990 9o

machine.openshift.io/cluster-api-machine-type: master
spec:
providerSpec:
value:
<platform_provider_spec> 6

$ & ControlPlaneMachineSet CR F9& %5, BN £8, FEHIUXME,

187 control plane Hl2sMIEE, ((ZIHFEH =/ control plane #123#9%52¥, Kt replicas 157 3.
AEZHEHKET R, FERESXME,

BEET B AERNMXBERERE ID BERZEH ID, 7£0/3 ControlPlaneMachineSet CR i, &

WA EIXME, INRBERE OpenShift CLI (oc) HEE, EAILLEMIZITLL T o5 RiKENEfitiZR
¥ 1D :

I $ oc get -0 jsonpath="{.status.infrastructureName}{"\n"}" infrastructure cluster

$EE Operator PR, HIRAH Inactive 5, Operator TR IEE TE, BRI LUETIHEXE N
Active F3E Operator,

BE

TEBUE Operator ®l, Z477H81E ControlPlaneMachineSet CR B & & & 1R ERE

ERk, BHXEE Control Plane Machine Set Operator WE %S 8, &E&14"#H
control plane #2888 Al 1"

IEEERMEHER, fUrHER OnDelete #1 RollingUpdate, ZtiA{& RollingUpdate, Bx%E
R ELEE, ES " "E#H control plane BLiE",

EETHNEFES R, FERESXME.

FEEBFIEE <platform_failure_domains> B &, ATTHIRAFESE TIRERER. IEEZEER,
B2 BN R RS R E R,

FEEEHEE <platform_provider_spec> BB, A THIRAFERE TIRHERER. NFEEZEE,
TS = N P B P AR TR A5

Hi 5w

® control plane #2835 A 1]

e F T control plane E2 &

12.4.2. 5 E FH N B ER & T

control plane #2355 ./ <platform_provider_spec> #[ <platform_failure_domains> 9 2% E T
HEEER, BXREFNRE THNEMEE LT, HSHUTHIR
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e Nutanix BY control plane E2& %
® Red Hat OpenStack Platform (RHOSP) B control plane Bt &%

® VMware vSphere B control plane Bt &%

12.5. CONTROL PLANE #,23 By i& 16 177

12.5.1. Amazon Web Services #J control plane Bt &%

& BT LAY Amazon Web Services (AWS) control plane Hl33BIBCE, F@id BH control plane Hl235E A
BIEREAThEE, LRI EHFHREFER control plane Hl28&H, Control Plane Machine Set Operator &1R
RBIRBLERIFEFHZREE control plane Hl23.

12.5.1.1. A F & & Amazon Web Services £E19 YAML 551
LAR A YAML F B R AWS S8R E N S AN fE I ER &,

12.5.1.1.1. AWS £t i = fl

LR N INB LR QIR control plane HLAs5ERT, HNEHIE IS REFRRF OB control plane Hl33 B E
L BTIR (CR) B9 providerSpec ECiE AL, & A LIERE CR HIERFEIER 2 X BRI FER

EUTRBIF, <cluster_id> 2EZEH ID, SETEABSERINLEENER ID, MRESRE
OpenShift CLI, f&aLLBITIZ T LT fr 4 SR EREAHZRH 1D -

I $ oc get -0 jsonpath="{.status.infrastructureName}{"\n"}" infrastructure cluster
AWS providerSpec fE=fl

apiVersion: machine.openshift.io/v1
kind: ControlPlaneMachineSet
metadata:
name: cluster
namespace: openshift-machine-api
spec:
#...
template:
#...
spec:
providerSpec:
value:
ami:

id: ami-<ami_id_string> ﬂ
apiVersion: machine.openshift.io/vibetal
blockDevices:

- ebs: g
encrypted: true
iops: 0
kmsKey:

arn: "
volumeSize: 120
volumeType: gp3
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OS9®20060® O

9009

220

credentialsSecret:

name: aws-cloud-credentials 6
devicelndex: 0
iamInstanceProfile:

id: <cluster_id>-master-profile ﬂ
instanceType: m6i.xlarge
kind: AWSMachineProviderConfig G
loadBalancers: ﬂ
- name: <cluster_id>-int

type: network
- name: <cluster_id>-ext

type: network
metadata:

creationTimestamp: null
metadataServiceOptions: {}
placement:

region: <region> g

availabilityZone: " ()

tenancy: m
securityGroups:
- filters:

- name: tag:Name

values:
- <cluster_id>-master-sg @

subnet: {}
userDataSecret:

name: master-user-data @

15 E &£ B¥M Red Hat Enterprise Linux CoreOS (RHCOS) Amazon Machine Images (AMI) ID, AMI
WINSEEBTR—XE, MREFH AWS Marketplace &, MAIM AWS Marketplace FEA
OpenShift Container Platform 17 5 32k BUIEFRE B X B9 AMI 1D,

EEMBM EBS EMELE,

IEEEEM secret B, FAEHBIUIMHE.

fEE AWS Identity and Access Management (IAM )3LfBIECBEE, BB SUXME,

A control plane $87E AWS 451288,

EESHNEFEERE, TERRIME
il

REEEBMIMER (int) FIAER (ext) M EIIEER,

. p= Y=
IR LAFERLE OpenShift Container Platform S25fR A BEAER (ext) T HRS
i&o

FEETE AWS H1JE control plane SLBIBIAIE,

EESEREI AWS X1,


https://aws.amazon.com/marketplace/fulfillment?productId=59ead7de-2540-4653-a8b0-fa7926d5c845

G S

@
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SR ENRERFRE, LEERT —12EE, MR SBUEENESHESPIET
&, Control Plane Machine Set Operator &{f A EE M EBEET.

187 control plane By AWS Dedicated SLfIERE, MBEEZER, 1ESHH AWS XHE X Dedicated

L, UTFEBN -
e default : Dedicated SLfHITE HZ=MEH EinTT,

e dedicated : Dedicated SEBI7E B P B4 _EiB 1T,

e host : Dedicated EfI1E Dedicated EH LIiE1T, ER—

AR5 2%

187 control plane #2824,

N E R ARG R BRI fRE

SR ENRERPRE, LEERT —12E, MR SBUEENESHESPIET
&, Control Plane Machine Set Operator &{f M EE M EBEET.

MRBEHERERBEEHE, NaERMANEIETHE ARESEFEEFHNEE

== BN AR B F R (EL

187 control plane FA 7 #UiE secret, AE B HHXMHE.

12.5.1.1.2. AWS #& 1 fd & <l

HFE L control plane HlBREM S 5MA THX(AZ) B3 AWS #&34, ControlPlaneMachineSet CR

R

B control plane #1232 B EI % N R R A,

1E control plane #2835 FEE AWS SFEEET, ETisEd H X &M AEFEHRIFM,
AWS R gk {E 7~ 41

apiVersion: machine.openshift.io/v1
kind: ControlPlaneMachineSet
metadata:

name: cluster
namespace: openshift-machine-api

spec:
#...

template:

#

machines_vibetal_machine_openshift_io:
failureDomains:
aws:
- placement:
availabilityZone: <aws_zone_a> ﬂ
subnet:
filters:
- name: tag:Name
values:
- <Cluster_id>-private-<aws_zone_a> e

type: Filters ﬂ
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- placement:
availabilityZone: <aws_zone_b> 6
subnet:
filters:
- name: tag:Name
values:
- <Cluster_id>-private-<aws_zone_b> G
type: Filters
platform: AWS

NE—NREFIEE—D AWS TAK,

EEFWERE. EF&FH, FRMREZ Filters, RILE— filters 7 &,
R A RSN 1D F1 AWS 7 A3t R IEi45 T 55 — I B0 F & 5.
BEFMAER, RIFMIESIE - ARN. Filters 71 ID, EXIAEH Filters,
R A RSN 1D F1 AWS 7T FRIgiHE 7 S4B R B F 9 & 715

NS BB R I HE B SRR RV EL TSR 1D #1 AWS AT X,
EESHNEFEEEH. TEREIIME

90900609

12.5.1.2. 75 control plane #l8%/5 Fl Amazon Web Services ZhaE
1A LU BB 3T control plane #2535 A A1 £ 5 FTHEE,

12.5.1.2.1. 5F API BRS5 23R BN FAE
JFEEFERE E Amazon Web Services (AWS) &, EaI LU API RS SREHERE N REAREX,

FoRFMH

e % OpenShift CLI (oc) .

o FAEHE admin FREIAF &R web 5,

AR
1 AN web [T GG H, HUTUTERE
a. FEIFMBRAE X B 1 HaEasH M4

o WF AWS, MHBRAERT Hit5%ER. FABEXB) APIDNS KB EiERRE T 5, BfF
RERNEE, RILETHERRERNEITES.

b. EAHX AR api.$clustername.$yourdomain DNS £ H.
2. BITMIER control plane #2585 B E L IR LL T I RITRMIBR AL 88 11 39528 -
#...

providerSpec:
value:
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#...
loadBalancers:
- name: |k4pj-ext 0
type: network g
- name: |k4pj-int
type: network
#...

@ MRS EISE R name (E, B -ext L.
@ HERSLER G ESHE R type (A,

Hith 5w

® ¥ Ingress Controller i s & f5SEHEELE 7 Internal

12.5.1.2.2. [ control plane #2358 Amazon Web Services ScfI25 RS

IR EI LLB T B #T control plane Hl335 B E IR (CR) AEIMIAE K E X control plane #1238 AR Amazon
Web Services (AWS) SEf5I 255,

SERFEH
o 1IMHY AWS EEE#EF control plane Hl2&8%k.

i =
1. Yw%H providerSpec FEEHHILITIT :

providerSpec:
value:

instanceType: <compatible_aws_instance_type> ﬂ

FR 5 Ak AR E BRI AWS SLBIREY, Fign, &7 LAY méi.xlarge Bl
m6i.2xlarge =% mé6i.4xlarge.

2. (RIFIEREDL,

12.5.1.2.3. {235, H Elastic Fabric Adapter SZI A ECHLZR BB 4

IR LB BHLEREE, TEIIHE AWS PG HH Elastic Fabric Adapter (EFA) S EEREHL25,

EFASCBIFRFEREH, BAUERREHEFNERE EFA LB, REERXNEREREVIRS
1B EREHRN BRI ML M REREC B,

FRFH
o BIE AWS #ZHIA AR T REH.
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BRSO EH R BRI FIR G S AR A I3RS, control plane HlER5ER
A 8ESF control plane Hl2s D BB Z N EAFEIS A, BFBEHATF control plane,
B TER T ESZ N AXREHERE,

iz
1 EXAYEEZRT, NIENREITHF YAML X4k 02238,
2. Yn%E providerSpec FEXFHBILLTAT ¢

apiVersion: machine.openshift.io/v1
kind: ControlPlaneMachineSet
#...
spec:
template:
spec:
providerSpec:
value:
instanceType: <supported_instance_type> ﬂ
networklnterfaceType: EFA
placement:
availabilityZone: <zone> e
region: <region>
placementGroupName: <placement_group> 6

FEE X EFA RIS 2L R,
f5E EFA MZEO 258,
IEE XIS, 0 us-east-1a,

fEEX 1, 0 us-east-1,

0009

EEEMENSRIINE AWS PG B9& TR,

o TEAWS IZHIAH, HEWFEURINEG, HEVNSRBEFLIEULTRE
o placement group FEXEFE N2 E M placementGroupName 3115 ERI(H,

o EMORBFERTEMEMEFA

12.5.1.2.4. Amazon EC2 Bl o 8RR S5 89 23 5L 6 T

&R LAE A2 £ 0 Amazon EC2 SEAITEEAR S5 (IMDS) MU E R ARINL 25, HlassE T LA
PR IMDSV1 #1 IMDSv2 BIHL23 sk = B F A IMDSv2 B9l 25.
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https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/placement-groups.html#limitations-placement-groups
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/efa.html#efa-instance-types
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/configuring-instance-metadata-service.html
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HAETE OpenShift Container Platform iR A& 4.7 Sk B iR A QIR AWS 8 EF X #FE
A IMDSv2,

BF

EEEVSREFRUEEE IMDSV2 NSRRI, ERRS AWS TTHIERS BN TEAEHER
*# IMDSV2,

12.5.1.2.4.1. (N ERCE IMDS

BT LLET ENSRE YAML X4 iR INsi 4R metadataServiceOptions.authentication, EiEER S
HEMHMH IMDSv2,

FoRFEM

o E(HF IMDSv2, EHJAWS EEEilfFEFH OpenShift Container Platform hr 7 4.7 5 & hR A £
EQ

AR

e 7t providerSpec F RN TT ¢

providerSpec:
value:
metadataServiceOptions:
authentication: Required ﬂ

@ TEXRVMDsv2, EESHIEILEY Required, EFIFEA IMDSVI Fl IMDSV2,
#EIXE N Optional, MAREXEIREME, NI IMDSvI 1 IMDSv2,

il
LR
3

]

12.5.1.2.5. FH.BZBE H Dedicated LHIKHLIERE

IEAI LB TE AWS LB THINEREE, ZAN e L8558 & - Dedicated 326, TREFELTRHTFL—F
HEH EZTEUFAEST (VPC) o XL Amazon EC2 SEFI7E ENFEHLL FI#EIERE, Dedicated 45
HieESth&EE, BMELAIETFEREEI— Forer (kR PBIARRE AWS 1K, {BRE, EMERETRLAIINRE
FRE— AWS K, NA LIS Dedicated SEFI L Z=rE 4,

Machine AP Z#FE B /AT ARG, EFAHMEAMNLAERZEE Liz1T, NHBELHIBA
THER, EA T RAEAMCHE R E S L2117,

12.5.1.2.5.1. fE A3 EEOIER Dedicated L4l

& BT LU#E A Machine API &£ 3RiZ21TH Dedicated SEBIZ FFIM 2R, X BNLEFIXE YAML XHFFHY
tenancy FE%, LUETE AWS /53 Dedicated L4,

¥ =
e 7f providerSpec FEHIgEL A ¢

225



OpenShift Container Platform 4.16 L83 &H

providerSpec:
placement:
tenancy: dedicated

12.5.2. Microsoft Azure HJ control plane B2 &%

IR ET LB B #T control plane #2835 HI{E B 2N Microsoft Azure control plane #1283 HIECE F /5 FATH
B, UMM EHREFE control plane #2835, Control Plane Machine Set Operator RIRIEIREZ B I E
#13%8& control plane #12%.

12.5.2.1. AFB& Microsoft Azure 88 YAML =%l
LUTFRGI YAML B2 R Azure SRR N B I BXFE IS FR B

12.5.2.1.1. Azure StNEEHIAR <651

LR NIIBEEE G control plane HL2REERS, HN PRI M S LEEFEFOIEM control plane Machine
CR # 8 providerSpec Eo &L, &R LLARE CR BIBBEISER 2 P X BRI F R,

EUTRBIF, <cluster_id> 2EMZEH ID, CETEABSERINLENER ID, MRESRE
OpenShift CLI, f&aLLBITIZ{T LT a4 SR EREHZRH ID -

I $ oc get -0 jsonpath="{.status.infrastructureName}{"\n"}" infrastructure cluster
Azure providerSpec {7l

apiVersion: machine.openshift.io/v1
kind: ControlPlaneMachineSet
metadata:
name: cluster
namespace: openshift-machine-api
spec:
#...
template:
#...
spec:
providerSpec:
value:
acceleratedNetworking: true
apiVersion: machine.openshift.io/vibetal
credentialsSecret:
name: azure-cloud-credentials ﬂ
namespace: openshift-machine-api
diagnostics: {}
image:
offer: ™
publisher: "
resourcelD: /resourceGroups/<cluster_id>-
rg/providers/Microsoft. Compute/galleries/gallery _<cluster_id>/images/<cluster_id>-
gen2/versions/412.86.20220930
sku: ™
version:
internalLoadBalancer: <cluster_id>-internal ﬂ

226



Q99® 6 909

= = o

kind: AzureMachineProviderSpec 9

location: <region>

managedldentity: <cluster_id>-identity

metadata:
creationTimestamp: null
name: <cluster id>

networkResourceGroup: <cluster_id>-rg

osDisk: ﬂ

diskSettings: {}
diskSizeGB: 1024
managedDisk:

storageAccountType: Premium_LRS

osType: Linux
publiclP: false

publicLoadBalancer: <cluster_id> 6

resourceGroup: <cluster_id>-rg
subnet: <cluster_id>-master-subnet
userDataSecret:

name: master-user-data @
vmSize: Standard _D8s_v3
vnet: <cluster_id>-vnet

zone: "1" m

IEEEEH secret B, AERESUXME.
187 control plane Wl & HRIFIF,

%12 3 & CONTROL PLANE #1285

BESLHIRFERNGR. REBFUERN Hyper-V £/ V2 HiREH -gen2 54, 1 V1 Hi&N]

5B RGNEIHER.

187 control plane IR ER i #i¥9 M ds. WWFERRIBETLIATISEECE, {B7E ControlPlaneMachineSet

#0 control plane Machine CR & 2 4 FHH,

BESHNEFEARRE, FERHIME
IEEEME control plane #2389 X 15,
57 control plane BB ZECE.

57 control plane B9/ 71 #9125,

WA AMEE B R E L H LR EHBIFAE OpenShift Container Platform 5£3¥ L &8

publicLoadBalancer 23,

187 control plane #9F R,

187 control plane FA 7/ #UE secret, AEFUBLXME.
BENA TN ATFRENEENEREREE,
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MNREHBEE N NENHESFERFAANX, NSRS EKESFERE, NREE
TR PR {5 A A B XA RN P A AR AR 38 E X ME, ] Control Plane Machine
Set Operator 2K E,

12.5.2.1.2. Azure HfE S E R~ HI

HBE A control plane HIBs WSS Azure I XHIINAE Azure 225, ControlPlaneMachineSet
CR RHE[8EST control plane #2890 8 EI % MRS A,

£ control plane HlEEHECE Azure BRI, BRIHEEATAK LM, Azure REHERBES M A
_¥MO

Azure #BELL (E Bl

apiVersion: machine.openshift.io/v1
kind: ControlPlaneMachineSet
metadata:
name: cluster
namespace: openshift-machine-api
spec:
#...
template:
#...
machines_vibetal_machine_openshift_io:
failureDomains:
azure:
- zone: "1" ﬂ
- zone: "2"
- zone: "3"
platform: Azure 9
#...

@ 5 T XEAEIEEREES Azure TAK,

MRKBHEE NV FIESESERANX, 1] zone SHAEMNAMEHEE, A
EEMERRER.

@ BESHNETAETN. FTEEICIMI

12.5.2.2. 777 control plane #1235 A Microsoft Azure Thig
1A LU BB #T control plane #2535 AR HY1E £ 5 FATHEE,

12.5.2.2.1. 5F API BRSS 23BR BN FAE
JFEEFERE ] Amazon Web Services (AWS) &, A LU API RS SREHEE N REARREX,
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https://learn.microsoft.com/en-us/azure/azure-web-pubsub/concept-availability-zones
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FoRFMH

e % OpenShift CLI (oc) »

o FAEH admin FREIA &R web 5,

AR
1 AN web [TAHEFGH, HUTUTERE
a. IEIFMBRIE X7 B oG an a4
b. AKX kR api.$clustername.$yourdomain DNS & H,

2. @I MIER control plane Hl285 B E L HIRAHPBILLTHERITRMIBRAER 71 Hida 825

#...
providerSpec:
value:
#...
loadBalancers:
- name: |k4pj-ext 0
type: network
- name: lk4pj-int
type: network
#...

@ MRS EISE R name (E, B -ext L.
© RS EISERE type (H.
Hfth B

® ¥ Ingress Controller ifi s & 5 SE HBLE 7 Internal

12.5.2.2.2. {@f Azure Marketplace /&

IR LAOERTE Azure L2 1THINLESEE, LAERE# M Azure Marketplace F=@BINL25, EFAL™ R, B
/e Yo EX Azure Marketplace 5. TERERIEBYGRARES, 1EZELLTEI ¢

o FARE&MEE, 1B Azure Marketplace publisher IREERBIX s, NREAM FILE, 5 redhat
BENAFE, MRELTF EMEA, 155 redhat-limited 15 WA &,

o LI} E E3F rh-ocp-worker SKU # rh-ocp-worker-gen1 SKU, rh-ocp-worker SKU {3
Hyper-V £ A 2 EHIHLE R, OpenShift Container Platform #{# F BB IASL IR B 5 iR A
2B, MRETRNERSRA 1RENLHIRE, 5EAS rh-ocp-worker-gen1 SKU XEkAY
Hif%. rh-ocp-worker-gen1 SKU X3 Hyper-V fRA 1 EHIHLER,

- o
TEfEF 64 I ARM SLFIERE E A2 Azure marketplace Z&EHR K

SeRFMH
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o B&% Azure CLI &/ i (a2).

o BHY Azure TR P N IR, &{EA Azure CLI B iHE KB LK

L
1 BT RSz —, EaATA A OpenShift Container Platform 5t :

o JbE:

I $ az vm image list --all --offer rh-ocp-worker --publisher redhat -o table

Kt Bl
Offer Publisher Sku Urn Version
rh-ocp-worker RedHat rh-ocp-worker RedHat:rh-ocp-worker:rh-ocp-
worker:413.92.2023101700 413.92.2023101700
rh-ocp-worker RedHat rh-ocp-worker-gen1 RedHat:rh-ocp-worker:rh-ocp-worker-

gen1:413.92.2023101700 413.92.2023101700

o WM. HIRFIFEMMIX :

I $ az vm image list --all --offer rh-ocp-worker --publisher redhat-limited -o table

A

Offer Publisher Sku Urn
Version

rh-ocp-worker redhat-limited rh-ocp-worker redhat-limited:rh-ocp-worker:rh-ocp-

worker:413.92.2023101700 413.92.2023101700

rh-ocp-worker redhat-limited rh-ocp-worker-gen1 redhat-limited:rh-ocp-worker:rh-ocp-

worker-gen1:413.92.2023101700 413.92.2023101700

AT AT compute # control plane 7 MR HiR. NRFBE, BHEINS

ARrFIRPEIHAL,

2. BITUTHEZ—REGHFTRHEIER :

o JbE:

I $ az vm image show --urn redhat:rh-ocp-worker:rh-ocp-worker:<version>

o M. FR/RFIFEMMK

I $ az vm image show --urn redhat-limited:rh-ocp-worker:rh-ocp-worker:<version>

3 BITUTHEZ—EFRHIINE
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o b3

I $ az vm image terms show --urn redhat:rh-ocp-worker:rh-ocp-worker:<version>

o [, FIRFIIEMMX -

I $ az vm image terms show --urn redhat-limited:rh-ocp-worker:rh-ocp-worker:<version>

4. BITUTRGE—#EZTREK

o k3

I $ az vm image terms accept --urn redhat:rh-ocp-worker:rh-ocp-worker:<version>

o RN, HARFNIEMIMX -
I $ az vm image terms accept --urn redhat-limited:rh-ocp-worker:rh-ocp-worker:<version>

5. ILREFTIREARRGIFNE, 15572 publisher, offer, sku, 1 version B{E,
6. FRKRENGEGRIEE, EVEEE YAML X4/ providerSpec 0 RN TS

Azure Marketplace #1238 providerSpec =& [E 2~

providerSpec:
value:
image:
offer: rh-ocp-worker
publisher: redhat
resourcelD: "
sku: rh-ocp-worker
type: MarketplaceWithPlan
version: 413.92.2023101700

12.5.2.2.3. G Azure BI 52/

A ATEN 2R SR 01 BY Azure #2585 B 21200,

FeREH
e ZA Microsoft Azure &%,

o [HEATEMEFHELRERM diagnostics ELERIMEINVERE YAML X4 B providerSpec %
=l

o XIF Azure Managed 72K/ :
providerSpec:
diagnostics:

boot:
storageAccountType: AzureManaged ﬂ
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ﬂ 157 Azure Managed Zf#MK 7,

o ¥FF Azure Unmanaged TZfi#lK /- :

providerSpec:
diagnostics:
boot:
storageAccountType: CustomerManaged ﬂ
customerManaged:
storageAccountURI: https://<storage-account>.blob.core.windows.net 9

ﬂ 157 Azure Unmanaged Zfi#lK F,
Q % <storage-accounts B I EMK 7 HI& FR,

' p= =1
¥ Azure Blob Storage #4BARS .

® 1E Microsoft Azure [ 17 £, EENBREEBZELINZEH Boot diagnostics TTHE, FHEIEEATLLE
BN B BETHE,

12.5.2.2.4. AT EEA BB SRV EE A BURRA

BRI LABIRRTE Azure EIZ1TEONLERSR, ZASRSKMAREBETH BRMARIES, ultra I EHERER
ff, RAFEXREIZIEBEIFENE,

Hth B

® Microsoft Azure ultra Bi#L TRy

12.5.2.2.4.1. AN RE QR A BEREE NS
BRI LU JniE 255 YAML SXLHETE Azure EEREB W A B BUREE BN S,

FRFM

e A Microsoft Azure £&%,

it

1. BT %4, fEH master #4E secret 7£ openshift-machine-api %% 22 [A] G| 8 B & L
secret :

$ oc -n openshift-machine-api \

get secret <role>-user-data \
--template='{{index .data.userData | base64decode}}' | jq > userData.txt g

Q ¥+ <role> &t/ master,
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https://docs.microsoft.com/en-us/azure/virtual-machines/disks-types#ultra-disks

&5 12 3 ST CONTROL PLANE #1258

@ 55 userData.txt /F 9% B 5E X secret BIE TR,

2. EXAKYREEZRT, #TIF userData.txt XX, HAEXUFHIREH } 7.
a. EEETEMNITH, Hm—1,
b. £, 2 FAIB—NFHITHARAMUTEEIFE :

"storage™ {
"disks": [
{
"device": "/dev/disk/azure/scsi1/lun0", g

"partitions": [6

{

"label": "lunOp1", °
"sizeMiB": 1024, @
"startMiB": 0

}

]
}
1,
"filesystems": [ G
{
"device": "/dev/disk/by-partlabel/lunOp1",
"format": "xfs",
"path": "/var/lib/lunOp1"
}
]
3
"systemd": {
"units": [
{

"contents": "[Unit]\nBefore=local-
fs.target\n[Mount]\nWhere=/var/lib/lunOp1\nWhat=/dev/disk/by-
partlabel/lun0p1\nOptions=defaults,pquota\n[install\nWantedBy=local-fs.target\n", 6

"enabled": true,

"name": "var-lib-lunOp1.mount”

}
]
}

TRZAE )Y ultra BEELRMY ANEN T R B9 BIBC B I1F1S.

EEEEANYIE%EN dataDisks /NTHE LB lunfE. B0, MRHBFESE lun:
0, IEHEE lun0, ERILLET X MREXHHIEES D "disks” FREXMRILS T
Efi, WMREI/ES D "disks” kB, FHREBNREN lunESHSEEFHET
[

®9

e B3O XM EFS.
N RIEENE. ERYZENAIATEKERER, 0 lun0pt 3R lun0 BE -2,
BESEBERN (LAMB HE#EAL)

00
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6 BEEBRA D RN EFEANHRS, FRSXIRERIEES X,

Q 1BE—1 systemd HITRES|I S HEHEHS K, FAIRFERBEES X, ERILLRT
EXNREBEXHFIEESZ A "partitions” FEELEZNMNDX, MMREBEEZD
"partitions" 5B, NI hHBNFKERE—1 systemd £z,

@ %I F where, 57 storage.filesystems.path #9{E, *fF What, I5E
storage.filesystems.device F{E,

3. BITUTeS, SERAERERINEIZ N disableTemplating.txt BIST {4 :

$ oc -n openshift-machine-api get secret <role>-user-data \ ﬂ
--template='{{index .data.disableTemplating | base64decode}}' | jq > disableTemplating.txt

ﬂ ¥+ <role> &t/ master,

4. 2T T iS4 A userData.txt X4 #0 disableTemplating.txt 3T/ 3 G2 #3E secret X4 :

™

$ oc -n openshift-machine-api create secret generic <role>-user-data-x5 \ ﬂ
--from-file=userData=userData.txt \
--from-file=disable Templating=disable Templating.txt

%t F <role>-user-data-x5, 55 secret BI&FR, 1 <role> &t/ master,

5. 1T a3k Sw R control plane #1235 CR :
I $ oc --namespace openshift-machine-api edit controlplanemachineset.machine.openshift.io
cluster

6. EHRTHMERRIMLUTT :

apiVersion: machine.openshift.io/vibetai
kind: ControlPlaneMachineSet
spec:
template:
spec:
metadata:
labels:
disk: ultrassd ﬂ
providerSpec:
value:
ultraSSDCapability: Enabled 9
dataDisks: @)
- nameSuffix: ultrassd
lun: 0
diskSizeGB: 4
deletionPolicy: Delete
cachingType: None
managedDisk:
storageAccountType: UltraSSD_LRS
userDataSecret:
name: <role>-user-data-x5 ﬂ
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ﬂ BEWRE, BT EFNSFECENT R, WREER disk.ulssd AFXAME,
X LTS REFE A ultra B4, XTF dataDisks, 15 @EEAN/NT,

Q e E 2 BRI A FHUE secret, I <role> &5 master,

7. REEENR,

o X F{EMABIA RollingUpdate B3 TRBRHIEEE, Operator R BENfFEIXEHEEI control plane
&,

o X[ FEIENEF OnDelete EFHRISHIERE, WNIIFENEH: control plane #1283,
L BITUTaNRIEN BRSO -

I $ oc get machines

HL23N 40 F Running R,
2. MFEEZITHMINT RB9LEE, HSTUTRRRIESK -

I $ oc debug node/<node-name> -- chroot /host Isblk

EX/ 4 H, oc debug node/<node-name> & 1E 77 s <node-name> _E/F 51— debugging
shell, F{EiE—NHAE - WS, ZHHSS chroot /host IRIEN EZ EHIRE RS ZHHHIX 4
#5717, Isblk T REEE EVIRERTOITENRIIZ &,

B R
e ZE1F control plane L ultra %, HEFECE T/F M ELUER control plane BY ultra BEEL %
=

ino

12.5.2.2.4.2. J5 A ultra BEE RN 23 SR B0 BERR BEIR
ERAAT PEESMET BB F T FMRE,

12.5.2.2.4.2.1. FIETHM ultra BE A&
INRENZREFIEE ultraSSDCapability S MECE R EM, NIHRE SRR,

40, NR ultraSSDCapability %1% & Disabled, {E7f dataDisks Z# Hi5E T ultra i, N
B THEER -

I StorageAccountType UltraSSD_LRS can be used only when additionalCapabilities.ultraSSDEnabled
is set.

o ERXNME, HRIENBERERSER,

12.5.2.2.4.2.2. A XA SR
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MRANBEPIEES ultra HETRENXE, TRAMRKEFIEFAKRD, NNFESRKR, RERE
RELLTFHEEER -

failed to create vm <machine_name>: failure sending request for machine <machine_namex>: cannot
create vm: compute.VirtualMachinesClient#CreateOrUpdate: Failure sending request:
StatusCode=400 -- Original Error: Code="BadRequest" Message="Storage Account type
'UltraSSD_LRS' is not supported <more_information_about_why>."

o ERINAE, FRILEREAERZFIMEHEMILIIE, UkVSNERERS ER.

12.5.2.2.4.2.3. oL MBamE &L

NRE NIRRT ERTEA T, WSMBRRERE, NSSEMER, BIERASINL, IREE,
1R F TN BRI AL B9 AL

12.5.2.2.5. Wil S GRE - EENmEEH

IRAI LU Azure RSB B, UEMEZE#ME _ EREIE. B LUER Machine API FRE P EEME
PIE AR5 2R Im AN

FRE A EENBAREE Azure Key Vault, BEMBEMINBESH, WEEINBENLTIE Cloud Credential
Operator (CCO) #FINRMFRAH, IREE, NEEETMEANMBEREHZE TN reader B,

FREH
o BJE Azure Key Vault 2241,
o O INEEA A,
o P MBEX B vault BT [FIFFR,

¥ =
o TEHEE YAML X4 providerSpec FEXFRECEBRAELINBE., B0

providerSpec:
value:
osDisk:
diskSizeGB: 128
managedDisk:
diskEncryptionSet:

id:
/subscriptions/<subscription_id>/resourceGroups/<resource_group_name>/providers/Microsoft.
Compute/diskEncryptionSets/<disk_encryption_set_name>

storageAccountType: Premium_LRS

Hith 5w
o Azure XHHBEXE M EENEYH

12.5.2.2.6. {FAHBE N Azure ERNEEEE35)
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https://docs.microsoft.com/en-us/azure/aks/azure-disk-customer-managed-keys#create-an-azure-key-vault-instance
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https://docs.microsoft.com/en-us/azure/virtual-machines/disk-encryption#customer-managed-keys
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BF

) Azure J@Um{iﬁﬁ_J1.=.F'EJJ,JE—’I\T§7K?DTL'FEIJJF150 RATG R ZLLME 7 MRS F
Tl (SLA) ¥, HINEEWRHAFTE. AT HEEEIMEREREN], XERK
ARINEINE TM@J%F%EWFH%EE’WJH&, FENSEF XM BRREERGEL

BRIABRAT G FEEMESER, WSARATITiEF e,

OpenShift Container Platform 4.16 X#f Azure UM (VM) ORI S /550, @it iENL2R5 YAML X4,
IR LAEC BN 2R SR A T EREMINL BRI RIS B AT, B0, EaI LA X LN ZRESE NEM UEFI R21)
BE, MRL5|5HETHEMEEFEEER (VIPM) SE61,

BENRAGRFRRELTH.

X 12.2. UEFI ShaeH & ¥ Y

RE5|5 VvTPM[2] BHEE
Enabled Enabled =
Enabled Disabled =
Enabled A8 =
Disabled Enabled =
Abg Enabled 2
Disabled Disabled =
Abg Disabled B
Abg Abg B

1. {# A secureBoot FE&,
2. {#F virtualizedTrustedPlatformModule %,

BAXREXRFUEMDENESER, HSH Microsoft Azure XHEAE X Azure RN ZEERIEE) X
o

iz
1 EXAGESRP, NINANBEITF YAML XH A2,
2. Y@’ providerSpec FE& FHILLTE 9 LUIIREAERHEE :
5 UEFI 25| 58 vTPM A ML E B
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apiVersion: machine.openshift.io/v1
kind: ControlPlaneMachineSet
#...
spec:
template:
spec:
providerSpec:
value:
securityProfile:
settings:
securityType: TrustedLaunch ﬂ
trustedLaunch:
uefiSettings: 9
secureBoot: Enabled e
virtualizedTrustedPlatformModule: Enabled ﬂ

7 Azure EEHVE RAERD, FIBBAREEHHZEXME.
EEEMEAN UEFI Z£Th8E, MAEAREERFZ IS

= UEFI £2£8| 5,

0009

JEEER vIPM,

e T Azure [1FH, BEENGREMBNNRERE, HRILAEENENES SERENELE,

12.5.2.2.7. {E N2 EBCE Azure HLEEE RN

BF

A Azure LB EIHNR B —NEARTINIIEE, BATEIEER R L8 MRS TN
(SLA) 3%, BUIREAREHATE, BT HEEEIMERERE ], XERARTIR
RER A R BRI, HANSEF LM BRRMARGEL,

BRIAERATGEEEXFEEMESER, WSARATITiEF e,

OpenShift Container Platform 4.16 3% Azure HlZEEHIHL (VM),

64 il ARM Z214 BRI A ST E E AL

Bt AL AR YAML X4, (ERILIEC BN AR5 A TR Z RS ML EHWLETL, g0, BRI L
MEZRECE VR UEFI R£ThEE, MRE5|ISHE AEMEEFEERR (vIPM) 4,
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https://access.redhat.com/support/offerings/techpreview/
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DIk

H
[=]

FFIERTE LR B ISR E E VN, AN EBKECE I EAYLE EILE control
plane HlERERHILHIRE, FHERFANRE, FRAFFINLHARBETRZSEE
BEPIRE,

BAXREXFUEMIENESER, S0 Microsoft Azure XA HE KL E UHLAIE R

i =
1 EXAYEEZRF, NIENREITHF YAML X4 02238,
2. 7t providerSpec FEXHRIHLL T ER D ¢

A&l

apiVersion: machine.openshift.io/v1
kind: ControlPlaneMachineSet
#...
spec:
template:
spec:
providerSpec:
value:
osDisk:
#...
managedDisk:
securityProfile:
securityEncryptionType: VMGuestStateOnly 9
#...
securityProfile: 6
settings:
security Type: ConfidentialVM ﬂ
confidential VM:
uefiSettings: 6
secureBoot: Disabled G
virtualizedTrustedPlatformModule: Enabled ﬂ

vmSize: Standard_DC16ads_v5 6

EEANEERINN, BEZERINRZLEERXE,

J5 B Azure VM Guest State (VMGS) blob 1%, % BRE/A vIPM,
BENBEENNNELLRERXE.

[ERERNBENN. MEREMEEEREEZXME,

0009

EEEMEAN UEFI Z£Th8E, MAAREERFZ IS
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https://learn.microsoft.com/en-us/azure/confidential-computing/confidential-vm-overview
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O zmUEFIR23|5,
Q@ FRERVIPM,
@ HEE S B SEBISRE,

o T Azure [1FH, EENAFEMBNNRNIESE, FRIENBEVIEMNEE S ERENELT
fic.

12.5.2.2.8. Microsoft Azure EEIALAY N IZS
D03 P45 58 A B — 4R 1/O EEFME(SR-IOV)l Microsoft Azure REIUAIR ML BB Z BT M, XIRES
TRZEMERE, XN IREH UERERE M.
12.5.2.2.8.1. BRI
ERESESHAMEMLEE, 1HERLTRS
e HA7E Machine API RIS AR ST RFINE M 45,

o IMEMBFEE— Azure EFIN, EXRNFEAUSERIVEAN VCPU, N TIHRBLILER, &
LAEN B E PR BN vmSize BIH, B* Azure VM K/NBE R, 1FHE 1M Microsoft Azure 344,

12.5.2.2.8.2. #fE¥1 A Microsoft Azure S8 L /5 RN ML%
1A LOES T2 YAML XA 10 acceleratedNetworking, 1E Azure b BN MIZE,

FRFM

o BH—/NIIABB Microsoft Azure 8%, H A Machine API IE&i217,

it =

e 7t providerSpec FEHIRIMUTHE :

providerSpec:
value:
acceleratedNetworking: true ﬂ
vmSize: <azure-vm-size>

Q 4TS B ANE M 4%,

9 EESEZEPMN vCPU B Azure VM KN, Bx VM K/IBIE R, EHE % Microsoft Azure
g =

® 7E Microsoft Azure ['17 £, EEVZFEABEHIVEFH Networking KB TIHE, FIIE
Accelerated networking FE%i% & Enabled,
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https://docs.microsoft.com/en-us/azure/virtual-machines/sizes
https://docs.microsoft.com/en-us/azure/virtual-machines/sizes
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12.5.3. Google Cloud Platform #J control plane Bz i& %L

R B LA Google Cloud Platform (GCP) control plane Hl23MIEZE, Fi8iJ B #T control plane #1235
REY(E SRS FAThEE, HEGEHREFE control plane HlERE&NT, Control Plane Machine Set Operator &
RIEEE BRI E#H RS control plane Hl23.

12.5.3.1. AT E& Google Cloud Platform &8 YAML =fI
LAUF YAML F 7Rl 278 GCP SR RN P AR N E R IR EC B,

12.5.3.1.1. GCP R pafiig =Bl

LR NIBEE R control plane HL2R&ENS, PSS REFEF O control plane #2838 E
L BEIR (CR) B providerSpec ECiE AL, & A LIERE CR HIERFEIER 0 X BRI FER

{81/ OpenShift CLI IXEXB{E
EUTRBID, EETLUER OpenShift CLI FRENEERFHY—LE1H,

E %R ID

<cluster_id> ZFFEE2EMZEN ID, SETEEBSERINNIXENEER ID, MREELE OpenShift
CLI, EALLET 21T TS EIKERERZEM 1D :

I $ oc get -0 jsonpath="{.status.infrastructureName}{"\n"}" infrastructure cluster

B IAE

<path_to_image> F# & 2 A T AR NTHRMERZR., INRERE OpenShift CLI, A LLETZ
TLA T o SRR BUR AR O ER 2

$ oc -n openshift-machine-api \

-0
jsonpath='{.spec.template.machines_vibetal_machine_openshift_io.spec.providerSpec.value.disks|
].imagel{"\n"}' \

get ControlPlaneMachineSet/cluster

GCP providerSpec H I

apiVersion: machine.openshift.io/v1
kind: ControlPlaneMachineSet
metadata:
name: cluster
namespace: openshift-machine-api
spec:
#...
template:
#...
spec:
providerSpec:
value:
apiVersion: machine.openshift.io/vibetal
canlPForward: false
credentialsSecret:
name: gcp-cloud-credentials 0
deletionProtection: false
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OO0

242

disks:
- autoDelete: true
boot: true
image: <path_to_image> 9
labels: null
sizeGb: 200
type: pd-ssd
kind: GCPMachineProviderSpec €)
machineType: e2-standard-4
metadata:
creationTimestamp: null
metadataServiceOptions: {}
networklInterfaces:
- network: <cluster_id>-network
subnetwork: <cluster_id>-master-subnet
projectID: <project_name> ﬂ
region: <region>
serviceAccounts:
- email: <cluster_id>-m@-<project_name>.iam.gserviceaccount.com
scopes:
- https://www.googleapis.com/auth/cloud-platform
shieldedInstanceConfig: {}
tags:
- <cluster_id>-master
targetPools:
- <cluster_id>-api
userDataSecret:
name: master-user-data G

zone: ™" ﬂ

IS E LB secret BFR, AEBILXMES

15 AT OB RS R ERE,

ZE(F A GCP Marketplace #if%, HiEEEFERENINEE :

® OpenShift Container Platform:
https://www.googleapis.com/compute/vi/projects/redhat-marketplace-
public/global/images/redhat-coreos-ocp-413-x86-64-202305021736

® OpenShift Platform Plus: hitps://www.googleapis.com/compute/vi/projects/redhat-
marketplace-public/global/images/redhat-coreos-opp-413-x86-64-202305021736

® OpenShift Kubernetes Engine:
https://www.googleapis.com/compute/vi/projects/redhat-marketplace-
public/global/images/redhat-coreos-oke-413-x86-64-202305021736

EESHNBESRE, FERRXME.

e E AT 5&EF8Y GCP 1 H &R,

EESRRH GCP X1,

¥

(=1
=]

7E control plane A #3E secret, AEBSUXME.
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LSHESESHEE, WEERT —PNEE, MRNESHIEENESBERHIIER
@, Operator *FEAHEFFHEEEE,

12.5.3.1.2. GCP #fEigic & R AI

tPEIFA control plane W& 5IA GCP #/2X (zone) £{d, ControlPlaneMachineSet CR R
A BEYF control plane M2 2 BXEI % N R &R A,

7E control plane ¥ 22 & HELE GCP sRREIENT, M IiisE B AMNK R,
GCP #pEis {E =l

apiVersion: machine.openshift.io/v1
kind: ControlPlaneMachineSet
metadata:

name: cluster

namespace: openshift-machine-api
spec:
#...

template:
#...

machines_vibetal_machine_openshift_io:
failureDomains:

gcp:
- zone: <gcp_zone_a>
- zone: <gcp_zone_b> 3
- zone: <gcp_zone_c>
- zone: <gcp_zone_d>

platform: GCP 9
#...

@ E—EEEIRE GCP K,
@ EEEsmEEE. EeREEs A XaRE.
© BESHIETAEN. FTEEILIMI.

12.5.3.2. 4 control plane #1235 f Google Cloud Platform Zh#E
1A LU BB #T control plane #2585 AR HYME £ 5 FTHEE,

12.5.3.2.1. {FANSEREERF A M RR
IR LOB A JniEH 285 YAML X, EREBN SRS EH DI BN SR A R T,

BRFAM@SERE, A, KETAEMRENESER, 1§54 GCP Compute Engine X145
REFAMRERER,

AR
1 EXAYRESRD, NINANSETIF YAML XHSH 0@,

2. Ym%E providerSpec FEXHBILLTIT ¢
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https://cloud.google.com/compute/docs/regions-zones
https://cloud.google.com/compute/docs/disks#pdspecs
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apiVersion: machine.openshift.io/v1
kind: ControlPlaneMachineSet

spec:
template:
spec:
providerSpec:
value:
disks:

type: pd-ssd ﬂ

ﬂ control plane "7 R A pd-ssd i KA,

® 7 Google Cloud # &, EFVFEIMENNFNIEE, FHIUIE Type FRES SEEIH#HL
REIPLRL,

12.5.3.2.2. AN FEEENE EHLN
Wit RN 2R EE YAML X4, EETLUEC B A28 5 A T ER B 09W 23 MO AL B RE LA T,
BENBEMNINEE. DHEMNEAEMELZER, 1HSH GCP Compute Engine XH4E X HLZ E L #9

£8
R /tho

64 il ARM 2214 B BT SR KR

BF

OpenShift Container Platform 4.16 AZ{F— LA B ITETHEE, 20{EH AMD Secure
Encrypted Virtualization Secure Nested Paging (SEV-SNP) B9#1 %8 E I H1.

it
1 EXAYRESRTD, NINAVSEEITIF YAML XHS 0@,

2. 1E providerSpec FE& LA TER 9 -

apiVersion: machine.openshift.io/v1
kind: ControlPlaneMachineSet

spec:
template:
spec:
providerSpec:
value:
confidentialCompute: Enabled ﬂ
onHostMaintenance: Terminate g

machineType: n2d-standard-8 e
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https://cloud.google.com/confidential-computing/confidential-vm/docs/about-cvm#confidential-vm
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BERTD EENEENY. BME N Disabled =% Enabled,

®9

1B ENAEEHHAE EVBT , NEEsTEERS, ST ERVZEELIIE, L
EIIRE S Terminate, XXEFIEEN. VBENAZHFLA TR,

g EESFNBELABNERE, NBEUNSE N2D #1 C2D RIIF KA,

® 7E Google Cloud #Hl& 7, BEENBFEMBENNERNFERE, FHEIUE Confidential VM ETE R
NET: S E AT

12.5.3.2.3. fF A2 EECE Shielded VM £
BIL IR AR YAML S0, (BRI LABE 2R 5R A T 2R B B9 239 Shielded VM 1111,

A% Shielded VM #HIEFINBEME L E R, 155 A ¥ Shielded VM B GCP Compute Engine 44,

Pt =
1 EXAYESRD, NINANSRETIF YAML XHS 0@,

2. 7t providerSpec FEXHRiHLL T ER D ¢

apiVersion: machine.openshift.io/v1
kind: ControlPlaneMachineSet
#...
spec:
template:
spec:
providerSpec:
value:
shieldedInstanceConfig: ﬂ
integrityMonitoring: Enabled g
secureBoot: Disabled 6
virtualizedTrustedPlatformModule: Enabled @)

Q AT, EEEBEM Shielded VM 3£,

EERT R T B M e, AN Disabled =X Enabled.,

cak

) *
é.% HAREMLRE, TMERRAEMATETEER VTPM),

BERSEET UEFI ££3|5., BA%UE N Disabled =X Enabled.,

Q BEEEEEAT vIPM, A%{E % Disabled =% Enabled.
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https://cloud.google.com/compute/shielded-vm/docs/shielded-vm
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e {#[ Google Cloud ##l&, EFEVREIENINARRIERE, FILIE Shielded VM IETHZ B S5 1E
FCER{E LA,

Lth B

® f+4.2 Shielded VM?

\

o RLE|F
o EHZEMEMESER VIPM)

o SEEMU

12.5.3.2.4. A SREEAE A EENME BN

Google Cloud Platform (GCP) Compute Engine S F F iR I B B AR MNP RL AL LR, BEAH
FHRHBINBE BTG, MARMBRHHE. BILERT, Compute Engine £ Compute
Engine BN X LEEHE,

fZ R LAME A Machine API B PERZ A EEMNBHERAME, BoEL0E KMS B H RS MK
FoOEERINR, &E KMS BHEM, BRI AMRAAER AR IK - EREES,

NREABG T ARSI AT KMS in#, NIfEA Compute Engine BRIABRSSIK . ANR
RBEFEATARSKS, WAIEF ERIABRS ARG A%, Compute Engine BRIA
AR S5 MK F1 & #1181 service-<project_number>@compute-
system.iam.gserviceaccount.com &&=,

it =

1 BERVFRERSIKS A KMS B8, FAURSIKTRTIERN IAM A6, i5HEAIEN KMS B
BT BYIMRAMUEZITU TGRS

$ gcloud kms keys add-iam-policy-binding <key_name> \
--keyring <key_ring_name> \
--location <key_ring_location> \
--member "serviceAccount:service-<project_number>@compute-
system.iam.gserviceaccount.com” \
--role roles/cloudkms.cryptoKeyEncrypterDecrypter

2. TEHLER5E YAML X4 H providerSpec FEEHECE N H, 40 :

apiVersion: machine.openshift.io/v1
kind: ControlPlaneMachineSet

spec:
template:
spec:
providerSpec:
value:
disks:
- type:
encryptionKey:
kmsKey:
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https://cloud.google.com/compute/shielded-vm/docs/shielded-vm
https://cloud.google.com/compute/shielded-vm/docs/shielded-vm#secure-boot
https://cloud.google.com/compute/shielded-vm/docs/shielded-vm#vtpm
https://cloud.google.com/compute/shielded-vm/docs/shielded-vm#integrity-monitoring
https://cloud.google.com/compute/docs/disks/customer-managed-encryption#before_you_begin
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name: machine-encryption-key 0
keyRing: openshift-encrpytion-ring
location: global
projectID: openshift-gcp-project ﬂ
kmsKeyServiceAccount: openshift-service-account@openshift-gcp-
project.iam.gserviceaccount.com 9

AT BN E A EEN BB AT,
KMS ZEEARTE R KMS BEHIA R R,
KMS BHHEAFIER GCP L&,

Ak - FE KMS BHIAIE 1D, RSB/ XEWE ID, NEAUENRXENNZRIX
i& projectiD,

® 0009

ik« FAFATE KMS BEHINBIERBIAR S, WREF/IHERSIK, NIEERE Compute
Engine BRIAARSS Ko

L EAERH providerSpec X RECE OIEFNRGE, WMAMBBHARKER KMS BHME,

12.5.4. Nutanix B9 control plane B2 &%

IRET LGB B #T control plane #2835 A AI(E 3 H X Nutanix control plane Hl83MECE., LIENBFHIREER
control plane #1238/, Control Plane Machine Set Operator RARIEIREZE I F #15:8& control plane #l
%%O

12.5.4.1. AFHESE Nutanix ££81 YAML 41

LUFRBI YAML FBTER T Nutanix SEEERIBEN B ECE,

12.5.4.1.1. Nutanix £t g A& =5l

LR N INB LR QIR control plane HA5ERT, HNVEHIE IS REFRRF OB control plane Hl33BE
Y BHR (CR) 4 providerSpec ECi& LEL.

{81/ OpenShift CLI FREXBIE
EUTRBIG, EETLUER OpenShift CLI FRENEERFHY—LE1H,

E %R ID

<cluster_id> FRFERZEAMEN ID, EETFEEE SRR IXENERE ID, MRERE OpenShift
CLI, e LB T AT 6 SRR EREA R4 1D

I $ oc get -0 jsonpath="{.status.infrastructureName}{"\n"}" infrastructure cluster

Nutanix providerSpec &R fl

apiVersion: machine.openshift.io/v1
kind: ControlPlaneMachineSet
metadata:

name: cluster

namespace: openshift-machine-api
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spec:
#...
template:
#...
spec:
providerSpec:
value:
apiVersion: machine.openshift.io/v1
bootType: ™ ﬂ
categories:
- key: <category_name>
value: <category_value>
cluster:
type: uuid
uuid: <cluster_uuid>
credentialsSecret:
name: nutanix-credentials ﬂ
image: 6
name: <cluster_id>-rhcos
type: name
kind: NutanixMachineProviderConfig G
memorySize: 16Gi a
metadata:
creationTimestamp: null
project:
type: name
name: <project_name>
subnets:
- type: uuid
uuid: <subnet_uuid>
systemDiskSize: 120Gi @
userDataSecret:
name: master-user-data m
vcpuSockets: 8 @
vcpusPerSocket: 1 @

ﬂ 187 control plane Ml EAMEISRE, BXEIFRUNELER, HSHENIMNEHN T #
UEFI, Z£3|5# TPM, BRE 7 Legacy. SecureBoot = UEFI, ZiA{EN Legacy.

pa -3
. IR WAE OpenShift Container Platform 4.16 F{&FH Legacy 5| 5K 2,

EE— K% Nutanix Prism ZKHILLN A E control plane #1828, /N TTEE key #1 value S
RBEFET Prism Central REYRFIBIEENT, BRXEFNELER, HSH LB,

o

¥ Nutanix Prism Element S£8#E2 &, EAHIH, EERARE uuid, ELELHE— uuid /M,

o
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https://portal.nutanix.com/page/documents/kbs/details?targetId=kA07V000000H3K9SAK
https://portal.nutanix.com/page/documents/details?targetId=Prism-Central-Guide-vpc_2022_6:ssp-ssp-categories-manage-pc-c.html
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pa -

&/ OpenShift Container Platform hR7Zs 4.15 2% 58 & hix A< RO 52 8 0J LA{ A #i B s g
%o

INRERWEE NFERMES, NESHREHEEFEE, NREEE R SEEgE
EHN M BIEEXME, ] Control Plane Machine Set Operator 2R E,

EERRE secret B, FEEDXNME,
EE R T ORME B,
EESHNEFEERE, TERRIME
¥EE N control plane #1255 BECBIMN 17,

8 E A FEEM Nutanix WiH, EAFIF, TERKXEZ name, EItHE—1 name /N7,

909009

EBEFMEE, EAMF, FMERZE uuid, FLE— uuid M,

pa =

&5 OpenShift Container Platform kA< 4.15 3K 5 & hi A B9 52 2% ] LA {5 F 5t P e g
%o

INREBHWEE N ERASES, SR AENIEETRRE. NRETEERRERR
EHN G FIEEXME, | Control Plane Machine Set Operator &S T,

187 control plane H.285H9 VM B K/,
187 control plane F P ##E secret, AE R BUXMH,
187N control plane #8320 BRI vCPU EEFHE,

FEEEFA control plane vCPU E#F 8 vCPU (£,

00900

12.5.4.1.2. Nutanix SEEf A pEis;

Z1E Nutanix P RINNEHNEBE R, SR LA FERETHHER, FEUTRE
1. ISCREREE RS B E SLHR (CR).
2. 1ETEEEE control plane #1235 CR.
3. BRI RN LE CR,

MRBELER, HEMH LLEE RBHH FHEERMEIIAE Nutanix £,

Hith 5w
o TEHIAB Nutanix EBFFHRINENFZE

12.5.5. Red Hat OpenStack Platform 4 control plane Bt &%
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https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.16/html-single/postinstallation_configuration/#adding-failure-domains-to-an-existing-nutanix-cluster
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& B LU X Red Hat OpenStack Platform (RHOSP) control plane #l283MIECE, FF@id E#r control plane
HEREPRERE AL, YT EHREER control plane HLE&EHRT, Control Plane Machine Set

Operator KRB IRBELERIFE#HZEEE control plane Hl23.

12.5.5.1. I FE2& Red Hat OpenStack Platform (RHOSP) & YAML =4l
LURR YAML K7 278 RHOSP BRI A A1t fE I B i

12.5.5.1.1. RHOSP #t R pa A& =Bl

LR NI B ERQEE control plane H235EN, HN I NITS ZEEFOIERN control plane Hl2s B E

Y BEIR (CR) FREY providerSpec B2 & ITE,

OpenStack providerSpec {ERfl

250

apiVersion: machine.openshift.io/v1
kind: ControlPlaneMachineSet
metadata:

name: cluster

namespace: openshift-machine-api

spec:
#...

template:

#..

spec:
providerSpec:

value:

apiVersion: machine.openshift.io/vialphai
cloudName: openstack
cloudsSecret:

name: openstack-cloud-credentials ﬂ

namespace: openshift-machine-api
flavor: m1.xlarge
image: ocp1-2g2xs-rhcos
kind: OpenstackProviderSpec 6
metadata:

creationTimestamp: null
networks:
- filter: {}

subnets:

- filter:

name: ocp1-2g2xs-nodes
tags: openshiftClusterID=ocp1-2g2xs

securityGroups:
- filter: {}

name: ocp1-2g2xs-master ﬂ
serverGroupName: ocp1-2g2xs-master
serverMetadata:

Name: ocp1-2g2xs-master

openshiftClusterID: ocp1-2g2xs
tags:
- openshiftClusterID=ocp1-2g2xs
trunk: true
userDataSecret:

name: master-user-data
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EREMY secret B, FEREUUHXME,
control plane By RHOSP 7l 288U

RHOSP =t N A KRB, FEFRSHXME,

- - -

control plane 28 &Z £,

12.5.5.1.2. RHOSP #f&iEfd &~ Al

HBEIF A control plane WM S5 HA AT AKX (availability zone) B Red Hat OpenStack Platform
(RHOSP) #E:2 %545l ControlPlaneMachineSet CR R A &EF control plane #2549 B EI % M= A,

LUFRBERT ERAZ A Nova o] MR IEF0 Cinder o] A X 15,
OpenStack & (ER Al

apiVersion: machine.openshift.io/v1
kind: ControlPlaneMachineSet
metadata:
name: cluster
namespace: openshift-machine-api
spec:
#...
template:
#...
machines_vibetal_machine_openshift_io:
failureDomains:
platform: OpenStack
openstack:
- availabilityZone: nova-az0
rootVolume:
availabilityZone: cinder-az0
- availabilityZone: nova-az1
rootVolume:
availabilityZone: cinder-az1
- availabilityZone: nova-az2
rootVolume:
availabilityZone: cinder-az2

12.5.5.2. 7y control plane #1235 F Red Hat OpenStack Platform (RHOSP) ThaE
1A LLE IS BB 3T control plane #2585 A A £ 5 FATHEE,

12.5.5.2.1. {1 control plane #2335 X RHOSP it &Rk &

I&A LUE T B 3T control plane #2535 B & X FHRABIFHIAE EFE R control plane #l23{F AR Red Hat
OpenStack Platform (RHOSP)iT &R (Nova)ZE 5,

£ RHOSP /1, KAIESGTELFITE, AFENEFEERE, B BINSEDRIKD, ETUEE] R

control plane,
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https://docs.openstack.org/nova/latest/admin/availability-zones.html
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FERFH
o 1Ry RHOSP &£E&#{# M control plane M85,

it 3
1. Yw% providerSpec FEEHHILITIT :

providerSpec:
value:
#

flavor: m1.xlarge 0

BESIALEFEERN RHOSP K5IX 8, fln, EeILLN méi.xlarge ElH mé6i.2xlarge
= mé6i.4xlarge, BT LURIBEEY BFE KIEFERIENBER,

2. RIFIEREDL,
RERNRE, TEVRFRE SRR,

12.5.6. VMware vSphere B control plane Bz &%

& A LRI BET control plane M2 HHI{E R E N VMware vSphere control plane Hl23HECE., Z1EN
BEHREFE control plane #1235, Control Plane Machine Set Operator 2R IEIRED B A #7 5B
control plane #1238,

12.5.6.1. A FECE VMware vSphere 8/ YAML R4
LURRBI YAML Fr T2 7R vSphere SREFRI N AIAR FI PSR EC &,

12.5.6.1.1. VMware vSphere #t N & <l

LBIR N INBEEOIE control plane HLEENS, MR PR NI S LEFRF QM control plane HlZ2RE E
Y BHR (CR) 4 providerSpec At & PLEL,

vSphere providerSpec {ERfI

apiVersion: machine.openshift.io/v1
kind: ControlPlaneMachineSet
metadata:
name: cluster
namespace: openshift-machine-api
spec:
#...
template:
#...
spec:
providerSpec:
value:
apiVersion: machine.openshift.io/vibetal
credentialsSecret:
name: vsphere-cloud-credentials ﬂ

diskGiB: 120 @)
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kind: VSphereMachineProviderSpec 6
memoryMiB: 16384 ﬂ
metadata:

creationTimestamp: null

network: 6

devices:

- networkName: <vm_network _name>
numCPUs: 4 G
numCoresPerSocket: 4 ﬂ
snapshot: "
template: <vm_template_name> 6
userDataSecret:

name: master-user-data Q

workspace: @
datacenter: <vcenter_datacenter_name> m

datastore: <vcenter _datastore name> @
folder: <path_to_vcenter_vm_folder> @
resourcePool: <vsphere_resource_pool> @
server: <vcenter_server_ip>

B EERFN secret B, TEEBXME,

187 control plane #1258 VM &L K/,

EESHNEFEERE, TERRIME

184 control plane #2892 BEEHINF.

IBEEH LEBE control plane FIRIZS,
A=

INREHBEE N EAMRED, NS ERESPEE. NREEFERREER
EHRNEIERIEEXME, N Control Plane Machine Set Operator 2T,

$§7E N control plane #2834 E2HY CPU (&,
EEEA control plane CPU BIRI%ZEL,
1EEEFE M vSphere EFUAAENR, 20 user-5ddjd-rhcos.
187 control plane FF#(#& secret, AE R BUXMH,
87 control plane B9 TE X #15,
A=

INREHBEE HEAMRED, NXESHAREPEE, NREIEFERRES
BN B S 5 EIX/ME, ] Control Plane Machine Set Operator 228 &,

87 control plane B vCenter Datacenter,

}7 control plane #§7%E vCenter Datastore,
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@ 187 vCenter # vSphere B4 RAERR, 40 /dc1/vm/user-inst-5ddjd.
@ EEEBHE vSphere HiRHh
@ EE vCenter RHH IP ARLREHL,

12.5.6.1.2. VMware vSphere tifEisid & < Hl

£ VMware vSphere EfiliZefg £, SESEHEBEMZRM B E LHRE X (CRD)
infrastructures.config.openshift.io & X &£ E¥HI#Kf%1g, ControlPlaneMachineSet B X iR (CR) A
#J providerSpec 1E7E control plane #2335 HFAMMEIHH LT, LA control plane 17 REREEEH
BIHBEL AR, BPEI 2 control plane Hl23%E. vCenter #IEAH/0\. vCenter BUIBETFAE I MLELH AR HOEE Al
R F IR,

W AR R, ERILMEA control plane HlER5ERIE IR R B EIR /.0 HEBE control plane #l
#3. control plane Ml 235 1A7E & Y OB FE 15 (8] 1 control plane #1288, LUE N EMZEMIREREINEE,

INRIEIEHQ T ControlPlaneMachineSet CR #1#J ProviderSpec BZi&, control plane #
RESTFHETEMIEN EEEMFTA control plane HL23 1 &N RS B A 2244,

VMware vSphere #fE 1 (E R H

apiVersion: machine.openshift.io/v1
kind: ControlPlaneMachineSet
metadata:
name: cluster
namespace: openshift-machine-api
spec:
#...
template:
#...
machines_vibetal_machine_openshift_io:
failureDomains:
platform: VSphere
vsphere:
- name: <failure_domain_name1>
- name: <failure_domain_name2>
#...

ﬂ 87 OpenShift Container Platform &7 m B vCenter fiI &,

Q RHE control plane #2835 & FF 5 E B 15,
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BE

AT HRBEN name ZERE NS EEESERIBERMZEF) CRD #
failureDomains.name FEX XN HIECE, SR LLUZITU TS EHE
failureDomains.name FE&HIH :

$ oc get infrastructure cluster -o=jsonpath=
{.spec.platformSpec.vsphere.failureDomains[0].name

name F 2T A LIE ControlPlaneMachineSet CR HiE5 E MM — X py iR fE1E

B

BENENHEEE LFERIEERSEE RS CRD MRfI, 155" 1E vSphere ENEEEE S MK
X"

Heth TR
e 7E vSphere ENEHIEEL M XIFGMX

12.5.6.2. 7/ control plane #l23/5F VMware vSphere Zh#g
1A LLE S BB 3T control plane #2385 AR HYME £ 5 FATHEE,

12.5.6.2.1. A2 E RIS RMIRE

OpenShift Container Platform 3 EABZEEDEMN (VM) BRI E FERBFNIRE., REBFERXL
PR TE EN R BT e 1 B M BRBO R UL

BT DEAENHMNEE TERNMEN, ELTURNSEEER VBT BANENHSRNES 10 D
KB vSphere F1%,

FoRFM

o EREILUEAER cluster-admin FH{PRAINK S 5 [7]7E vSphere £ & %&#) OpenShift Container
Platform 5%&%,

o IRAETLLIG N 5 B X EXHY VMware vCenter 32514,
o RBIE vCenter &I B0 TIr%,

o B &% OpenShift CLI (oc)

it
1. 8 vCenter ¥ & EHRMEZRIMBINFAERIRZEZMIFRE ID -
a. BREF vCenter 415,
b. 7 Home ¥ ¥ /1, = Tags & Custom Attributes,
c. B ERMBIN AR,

d. FEREEFERIIRERN AR URL SIRAIPREE ID,
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https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.16/html-single/postinstallation_configuration/#specifying-regions-zones-infrastructure-vsphere_post-install-vsphere-zones-regions-configuration
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1% URL 351

https://vcenter.example.com/ui/app/tags/tag/urn:vmomi:lnventoryServiceTag:208e713c-
cae3-4b7f-918e-4051ca7d1f97:GLOBAL/permissions

¥R 1D =l
I urn:vmomi:lnventoryServiceTag:208e713c-cae3-4b7f-918e-4051ca7d1f97:GLOBAL

2. EXAYRESRTD, HIBENRETFF YAML XH 0L,
3. Y@’ providerSpec FZEXHHILLTAT :

apiVersion: machine.openshift.io/v1
kind: ControlPlaneMachineSet
#...
spec:
template:
spec:
providerSpec:
value:
taglDs: ﬂ
- <tag_id_value> 9
#...

@ HBEEBRNBUNBEEEHNE LRS 10 MREIIE,

Q EEERMBINBHIRZ(E, $120, urn:vmomi:lnventoryServiceTag:208e713c-cae3-
4b71-918e-4051ca7d1f97:GLOBAL.

12.6. CONTROL PLANE 34 F1ikE

&R LUME A control plane #2351 = OpenShift Container Platform ££&£89 control plane BY5HM4,

12.6.1. ERHEEHN ST AIEMEEIIEE

TEFTREMIIBE LT, control plane Hl2835E &% control plane #2890 B EI % N EE F, LECETE control
plane IR E A AMEMBHEThEE, HEMZRMER BRI, tESRB& e LAES BRI control plane,

12.6.1.1. HFEIS A FFHIECE
BEEIHEY control plane Hlas =B S5 =N EHNIIEB S RL., FHIEFFBE LA IS ERHRES,
X 12.3. M AR

=N X FrisbEs Provider nomenclature
Amazon Web Services (AWS) X ATARKXE (AZ)
Google Cloud Platform (GCP) X zone
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https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/using-regions-availability-zones.html#concepts-availability-zones
https://cloud.google.com/compute/docs/regions-zones

&5 12 3 ST CONTROL PLANE #1258

=N SRR Provider nomenclature
Microsoft Azure X Azure AJHX

Nutanix X o pE e

Red Hat OpenStack X OpenStack Nova ATAX #
Platform(RHOSP) OpenStack Cinder ATF X
VMware vSphere X BREYE] vSphere X Bo#RpEL; [

. MEBEELER, 5" VMware vCenter B X 5 F1 X 15",

control plane #2385 B E X HR (CR) FMHEREERFETEAMN, X CRAMESESHNESZE
B, 1HS MR b & B,

HAth B
® Amazon Web Services Sf&IZEE & Rl
® Google Cloud Platform ¥ &g fg & 5l
® Microsoft Azure SFE AL & =15
o TEIIAR Nutanix & AN PRI
® Red Hat OpenStack Platform (RHOSP) % & 15 At i& =5l
® \/Mware vSphere 4 [Z 152 & <15l

e \/Mware vCenter BYX 151 X 15

12.6.1.2. 34 control plane #1233

control plane Hl2857E B E IR (CR) Hr18ERIHNFEIE, A T4 control plane Hl2%.

TETRERITER T, control plane N2 R E i FEAENIEERBREYMNBIEEN. MNRBFEERE
2/\F control plane #l38, NARBEELMNFRINFLENRERESFER, N FEEEEHIEZHNE
B, FiA control plane M.283&B AT B PRI AR,

RSB B — LB R T control plane Hl285R E#HT M control plane #1285, fliN, WREREHE N
F control plane W28 E R MFEIHHIEEF R IRMEREEK, control plane W28k RTEFTHE A A& A &
FEENLER,

12.6.2. R & KM control plane 125

Control Plane Machine Set Operator & Bk & control plane #1235, MR control plane #l2%
BF, Operator & ControlPlaneMachineSet B & ¥ %R (CR) His EME B OB &,

ST FEF control plane 1235 RIEERE, ERILIEBHSRERLE, NaRERESMBRAEERN control
plane #1253, LAEEHEL],
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https://learn.microsoft.com/en-us/azure/azure-web-pubsub/concept-availability-zones
https://portal.nutanix.com/page/documents/solutions/details?targetId=RA-2147-Nutanix-for-Enterprise-Edge:failure-domain-considerations.html
https://docs.openstack.org/nova/2023.2/admin/availability-zones.html
https://docs.openstack.org/cinder/2023.2/admin/availability-zone-type.html
https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.16/html-single/postinstallation_configuration/#adding-failure-domains-to-an-existing-nutanix-cluster
https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.16/html-single/postinstallation_configuration/#post-install-vsphere-zones-regions-configuration

OpenShift Container Platform 4.16 L83 &H

BF

INRIEH control plane BEi& MachineHealthCheck ¥R, 151$ maxUnhealthy H{E % E
M1,

LEEEE AT AR K % control plane #1238 R WA REERS, HAEBROE R FEEiE
£, ZATEEEM control plane 83 ATBES R etcd EEEF BN BIRIEEBE LN
BINL2R,

IR eted REFEY, WREFEFINTI. WRI BEFEREMLT, NSRBROGENIZRT

=]
B JT o

Hith 5w
o IMMENBERGE

12.6.3. (HAHERE S EHE hook FEATIPERY

%TF{#F Machine APl Operator By OpenShift Container Platform $£28%, etcd Operator 18 F3 #1858 fftIBRR/
ERB9 4% dn B HA hook SESLEUHE AR HLEL,

1L preDrain £ 4 E A hook, etcd Operator B LUZEH control plane #1235 E#I pod BEZ2 R BR A
B, 8T R etcd HH, etcd Operator RFALEMIFR eted B, BEENIZAK GERBNEEFRRIHT T M,

EEHLHIS21F eted Operator X1 eted HEBIRK S 1THEAIES], F01F Machine API Operator EARHE
etcd EENB ERE T MRAER T2 2O ZFMMIER control plane #1283,

12.6.3.1. A MER ORI HHBR control plane

LIEEA control plane Hl288 ERERF P EHL control plane HL28HT, SEESIRATAIEA control plane #l
22, HEI control plane T SN AR}, etcd Operator R iR _EEEhETAY eted B, 24
etcd Operator MZREIIHH control plane M2 E#WIRIC AMIERES, BRELIBT R ER etcd A, FiE
FHE M eted AR 5N A EBEHI L,
control plane #1235 Deleting [/t E&3% LA Rl 1T -

1. control plane Hl2s & 1Z L LLHAFTHHIBR,

2. control plane #1253/ A Deleting [/} E%.

3. N TI#R preDrain £ EHE hook, etcd Operator RHUTLATIRIE :

a. etcd Operator FRFEI control plane Hl2R1E N etcd B RINEIEEREF, XHT eted BX
GRS Running TiAZ ready, BEXIEM etcd leader #EUEI T SRR ZE BT,

b. ¥ eted B AR REHIEEFHIT, etcd Operator &FFHH eted B AIRFA TR ER A,
FMEREHFRIRIEM etcd X T

ST FA LS, |BRY eted pod REFIER R LM, HItMER preDrain £ 4 EH hook,
4. control plane #l254K:8 544 Drainable % &4 True.
5. H2RIZEH 85 5 HEZ2 B control plane HLER ZRFHITY 2

o INRBEZKI, Drained #i%E N False, Hl3RIZHISBSZHBERIERIZT .

o HNERHEZERTN, Drained #iXE&E N True,
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6. control plane Ml28A 5544 Drained % &N True.,

7. MRZHEHM Operator 7N T preTerminate £ EHA hook, control plane HlERR SR M
Terminable #%X&E# True.

8. HLER12RMH 28 MELTHH SN A 1 7 A fH PRS2,
9. ML.ZR¥EHIZZMIFR Node XT K.
YAML R BiER eted fhE{RT" preDrain 448 EHE hook

apiVersion: machine.openshift.io/vibetai
kind: Machine
metadata:

spec:
lifecycleHooks:
preDrain:

- name: EtcdQuorumQOperator ﬂ
owner: clusteroperator/etcd 9

ﬂ preDrain 4@ EH# hook K4,

Q ‘E12 preDrain 4% EH] hook B hook SEHEIRH 2.
Hith BTIR
o HLARMIERI EXBIE dp B HA hook

12.7. CONTROL PLANE # 23 & thf=HEpR
FRATHIERMETRESBEIR N E T EMRE,

12.7.1. 27 control plane #2838 1% & B & L FHIRIKS

& A LUK IE ControlPlaneMachineSet B & Y %R (CR) 2B FEEUKRERE,

iz
o ZITUTHRIAE CRARE :
I $ oc get controlplanemachineset.machine.openshift.io cluster \
--namespace openshift-machine-api

o Active B945R%K 7~ ControlPlaneMachineSet CR FEHEHE. T2 EEAIRE.

o Inactive &7~ ControlPlaneMachineSet CR F7E/8:% & BUE.

o NotFound %7~:% A& ¥E# ControlPlaneMachineSet CR.
REEF YR
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Z{#H control plane #2335, T/ifARERES EM#IXER ControlPlaneMachineSet CR,
o MRIBMEHE—MNEN CR, EBHIEIECR PHEEBEESEM.,
o MREELB/IAN CR, NI NERHAE—NTEEREEN CR.

HbBER
e HUE control plane M2 B E LR

o fI|# control plane Hl23&E B E XL HIR

12.7.2. IINER DAY Azure RER 1 E301H 25

Azure BJ ControlPlaneMachineSet #1 control plane Machine B & %R (CR) #iFEE
internalLoadBalancer %, #WIREE LXETERELLSE, WATFERMEIRN D CR A,

BRESEALTF Azure HNFEHIBHPHESELR, E505H Azure N FEHIAERBI, control plane Machine
CR FREYIE AL,

ik
1. BT T e B AR control plane Hl25 :

$ oc get machines \
-l machine.openshift.io/cluster-api-machine-role==master \
-n openshift-machine-api

2. XFEA control plane #1288, 2T 4% CR :
I $ oc edit machine <control_plane_machine_name>

3. #0 internalLoadBalancer 2%, FHISSEMERMIERIEE, HREENEXL,

4. AT en S kYR control plane #128% CR :

$ oc edit controlplanemachineset.machine.openshift.io cluster \
-n openshift-machine-api
. 0 internalLoadBalancer 2%, HSSMMEHMNIERTE, HREFENENR.
BEESR

o N FEABIA RollingUpdate E#TERE&HIEEEE, Operator 2 B S B N(ZHEE control plane B
%o

o X FESE N EFA OnDelete EHTERISHIEERE, MNIIFENEH control plane #l35.

Hih 5w

® Microsoft Azure SEN EEFLAR <1

12.7.3. IS &)1 etcd Operator
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ERLFER TABER S etcd Operator BE4,

B0, EHUTHNET, VBRI E AT RESMBRITE etcd B control plane #1288, AR ES FT5E1 7] eted
5, etcd Operator &%,

% etcd Operator BT, TEALTFFBE B Operator MHPRRIHIRK 77 F Pk B REHIR T,

it 3
1. BT T e AR control plane Hl25 :
$ oc get machines \
-l machine.openshift.io/cluster-api-machine-role==master \
-n openshift-machine-api \
-0 wide
PUTR R S5 &R T BEZR S control plane #1235 :
e STATE {f° stopped.
e PHASE {E 2 Failed,
e PHASE &y Deleting &t + 4,
HE
TEARELIRVFRY, 1ﬁﬁ%1%%ﬁ¥ﬁﬁ’l\@)§ﬁ’ﬂ control plane #1283, X% control
plane MAHUTRIFATRER LK eted L, HATBESFBEURE K.
INRIBEKRT KEZH control plane EHl, H5H eted HEER, BLEBUIHER
RMEVR E7F2 "Restoring to a previous cluster state” T A2 T2,
2. IZ1TLLTF S, K control plane #Hl23BI#125 CR :
I $ oc edit machine <control_plane_machine_name>
3. MK control plane #1253 # fitiEk lifecycleHooks SN B HRE BN ER,
etcd Operator MEEBERHRRZERKRNEINLEZS, AR R AL 2RI eted B,
Heth BT

o IREE—PLRIREEINS

12.7.4. #2:7£ RHOSP L i21TRIERY

X FE A OpenShift Container Platform 4.13 25 B i A | 8#J Red Hat OpenStack Platform (RHOSP)
ZITHERE, IBOBEEEEE M control plane HlEaEIHUTH I EBES.

7.4\ AN EEREEGIRETHXM RHOSP £8#f

X FEFHHB Red Hat OpenStack Platform (RHOSP) LiZ{THy—Le&L8, IR TEEN true, NI
FEHIFRIR

o FHRHIEREHF A OpenShift Container Platform 4.13 S{ B B ARA O3
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https://access.redhat.com/documentation/zh-cn/openshift_container_platform/4.16/html-single/backup_and_restore/#dr-restoring-cluster-state

OpenShift Container Platform 4.16 L83 &H

o SREMBRIMERRERERFEFHEMIEM (installer-provisioned)s,
o HEREZN A HKXIA2 .,
o NFBREE NEAEBEE N EHATRAXM root B,

ETBNMLFTEINLR, HSHERE R #7024383,

it

1. XFFFrE control plane #l88, ZiiESIMERERIFTA control plane #2888 provider spec, f§l
mn, E4wEE master-0 Y2y, HHALT®S :

I $ oc edit machine/<cluster_id>-master-0 -n openshift-machine-api

He:

<cluster_id>

EEFNEREH D,
2. TEHLNES spec 1, fHEM rootVolume.availabilityZone BI{E % B NI EFE AN HKHNE,

RHOSP e #i4& =5l

providerSpec:
value:
apiVersion: machine.openshift.io/vialphai
availabilityZone: az0
cloudName: openstack
cloudsSecret:
name: openstack-cloud-credentials
namespace: openshift-machine-api
flavor: m1.xlarge
image: rhcos-4.14
kind: OpenstackProviderSpec
metadata:
creationTimestamp: null
networks:
- filter: {}
subnets:
- filter:
name: refarch-lv7g9-nodes
tags: openshiftCluster|D=refarch-Iv7q9
rootVolume:
availabilityZone: nova 0
diskSize: 30
sourceUUID: rhcos-4.12
volumeType: fast-0
securityGroups:
- filter: {}
name: refarch-lv7q9-master
serverGroupName: refarch-lv7q9-master
serverMetadata:
Name: refarch-lv7g9-master
openshiftClusterID: refarch-lv7q9

262


https://access.redhat.com/solutions/7013893
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tags:
- openshiftCluster|D=refarch-lv7g9
trunk: true
userDataSecret:
name: master-user-data

Q@ SREEHEENIM,

MREMREHBEEHEXEMLUR THSTHR, EURFENCEFBILS
o

£ RHOSP &25 7, NEMHSHEIRENTAK, FHHERFE.

T TS K43 control plane HLESEFIRIE R -

$ oc describe controlplanemachineset.machine.openshift.io/cluster --namespace openshift-

--IEF

machine-api
4. T o SR R

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

5. XFIZFEIR, 19 spec.state BIHERIEXE S Active LUBIEREER control plane #1285,

& control plane B 1FH Cluster Control Plane Machine Set Operator B2,

12.7.4.2. A BB A A XM control plane #L238 RHOSP £2f

T FIEFH I Red Hat OpenStack Platform (RHOSP) EiZ 1T —Le&ERE, IMRLUTEE N true, M
FEHMIBRTIR

o FHHIEEHFE A OpenShift Container Platform 4.13 X B B R A I/

o SRHEMRIBRRERFEFHEMZ (installer-provisioned),

e control plane #l&EEZ MTHET AKX E S,
ETHRAMTLFBXIMNIRE, BEBMHEERFE #7013893,

AR

1. %F master-1 #1 master-2 control plane #1288, FTFHN BRI THE, B0, BEiEE—
W28, EMALLTHS

I $ oc edit machine/<cluster_id>-master-1 -n openshift-machine-api

Hep:

<cluster_id>
BEFAPEEEM D,
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2. XIF master-1 #1 master-2 control plane #l25, ZniEHE AN specs HHY serverGroupName
EMRIE, LACEHYL2E master-0,

RHOSP e #i4& =5l

providerSpec:
value:

apiVersion: machine.openshift.io/vialphai
availabilityZone: az0

cloudName: openstack
cloudsSecret:

name: openstack-cloud-credentials

namespace: openshift-machine-api
flavor: m1.xlarge
image: rhcos-4.16
kind: OpenstackProviderSpec
metadata:

creationTimestamp: null
networks:
- filter: {}

subnets:

- filter:

name: refarch-lv7g9-nodes
tags: openshiftCluster|D=refarch-Ilv7q9

securityGroups:
- filter: {}

name: refarch-lv7q9-master
serverGroupName: refarch-lv7q9-master-az0 ﬂ
serverMetadata:

Name: refarch-lv7g9-master

openshiftClusterID: refarch-lv7q9
tags:
- openshiftCluster|D=refarch-lv7g9
trunk: true
userDataSecret:

name: master-user-data

ﬂ XMER IS master-0. master-1 #1 master-3 B9#125 T2,
= -3

%o

7£ RHOSP &2¥9, #ZE control plane SLBIFFERIARS 2 4H, FHRFHEBFIE.

Py
$ oc describe controlplanemachineset.machine.openshift.io/cluster --namespace openshift-
machine-api
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$ oc edit controlplanemachineset.machine.openshift.io/cluster --namespace openshift-
machine-api

5. XFIZHEIR, 9 spec.state BIHEMIEXE S Active LUBIEREER control plane #1285,

& control plane B %1FH Cluster Control Plane Machine Set Operator 12,

12.8. 2 CONTROL PLANE #l1254&%

BUER ControIPIaneMachineSet BE X HIR (CR) HH) .spec.state FEXTEiEM Active 24 Inactive,
EEH control plane Hl235E, BT CR, LUEMEERERHR,

fifIB& CR Bf, Control Plane Machine Set Operator &HUT/EEREFHZEH control plane Hl23%. A
[&, Operator & MEEFHHFR CR, FHEABINZEUE —DNFRIEB control plane #1255,
12.8.1. B4 control plane ¥l 25%

E=ILEREREFHIZE T control plane HZREEH control plane 25, &7 R
ControlPlaneMachineSet B & Y % & (CR).

it

o ZITLLT a4 EMIBR control plane #H123% CR :

$ oc delete controlplanemachineset.machine.openshift.io cluster \
-n openshift-machine-api

e O control plane HlEFXE R E L FHIREKE. Inactive RRMRAEHT 2K
Ifl, ControlPlaneMachineSet CR F1E1E;% B 8%,

12.8.2. 127 control plane ¥l23 1% & B & X FHRIR S

& e LUSSIE ControlPlaneMachineSet B iE M R (CR) @B FEUKRERE

AR
o ZITUTRNHME CRIPRE :

$ oc get controlplanemachineset.machine.openshift.io cluster \
--namespace openshift-machine-api

o Active H945 R K~ ControlPlaneMachineSet CR Z1E H#8iE. TEEETE M IEE,
o Inactive k7= ControlPlaneMachineSet CR 7Z7E1B:% A #E.

o NotFound X% EIAH ControlPlaneMachineSet CR,

12.8.3. £ /= A control plane #1855
ESH/E A control plane #8235, Wik CR BB IETS, FATEEHEEE.
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HbBER
e HE control plane Hl235% B & LR
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&5 13 & {#1f CLUSTER API &18H1%%

213 Z {#H CLUSTER API EIE4 25

13.1. X F & API

BF

SR API mfi*ﬂ%ﬁzxm NEORTI YIRS, AT NIhEE xq_ma}“‘nn FR N
(SLA) <%r, BINEETTREH A TEE, éImaT?E?tTfif*ﬂiﬁqﬂﬁﬁﬁ =HE ﬁ:ﬁﬂﬁﬂwﬁ
IheE A LAfE F?zaeiifiﬁﬁ %ﬁEI’\JIjJ , HENSREFLZMBRERBIE L,

BRIBEATUTNESZFBEEMESER, BESHBRTTIE L,

Cluster APl @— LI HE, #EMEI OpenShift Container Platform #1, #£% Amazon Web Services
(AWS). Google Cloud Platform (GCP) #1 VMware vSphere B ATl %,

13.1.1. &£2% API ik

IEATLAME A Cluster API RO FIEEE OpenShift Container Platform &5 BN M ITEVL R E,
XNINRERE A Machine API EIEH| 23BN FEHETHRE,

%I F OpenShift Container Platform 4.16 ££8%, f&a LA Cluster API B RESTHREHIT T mEMN
BHEEBIRE, LRAELAXMEEMEN 5 AR SB&E A,

f&2F Cluster AP ﬁﬂ@ﬁﬁ'ﬁ ERI LA Z RN S TE OpenShift Container Platform &EEFFR AR 1T B
T ENEGRE. LTRSS A 8E 88 A Machine API /5 FABYTIEE,

13111 3 API 9L
Wit AR API, OpenShift Container Platform I FIFF & A G BENSSEIILL L&

o fHFA LK Cluster API Bl RIIRIFEFHIETT AT BEAR Z Machine API 2 HF,
o EMZRIHN AT VAR IR R SR E = A EENS
e 1f OpenShift Container Platform &, AR —4 Kubernetes TE T EMZRIEIEARE

o fFHFXHF Machine API NRHHITHEERIEERE API QIR T BN 2R ERIHEE,

13.1.1.2. 5£3f API BRI
ERERE API BN 2 —NEORTIEINEE, BLLUTFRE -

o EFMIX/IhaEE, EdJilj=H TechPreviewNoUpgrade ThagE

H -
J& PR L ThBE R T UK 3 BE L SR AR A< B3R

e 1B Amazon Web Services (AWS). Google Cloud Platform (GCP) #1 VMware vSphere $£&£7]
LA#EF Cluster API,

o MUAFINOE Cluster API FENETEHIR. MFRLER, ESH"FRERSER AP,
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o (RAEEMEA Cluster API &2 control plane #125,
e TZHA¥ Machine API AIERIIE 1T ENLZRE T EI Cluster APl TTEHLZRE.
e {#FH Machine API W2 THEEF BRI AT A,

o NI F{HF Cluster API B5EEE, OpenShift CLI (oc) fH & 5% FE Cluster APl (5 Machine AP
STRIEL) o AT ARG EEEE API #1 Machine API R FRBIN RFUTIEIER oc 5.
BXRIRHHESZESHIENBRAR, ESHHREHRABFI"ER CLI 5| AT a9
%"0

Hh bR
o (HFETHEE 1/ FThRE
e Cluster API A|7]

o {Hf CLIBIMIHARIN &R

13.1.2. 528 API 224

OpenShift Container Platform & _Eiff Cluster API 85X Hi Cluster CAPI Operator SLHIF1E ., Cluster
CAPI Operator &k E#Z{EXI R 1T openshift-cluster-api 8 R E[HHEH, X5F M openshift-machine-
api fp & 22 (8 H9 Machine API R,

13.1.2.1. Cluster CAPI Operator

Cluster CAPI Operator & —* OpenShift Container Platform Operator, #i#" Cluster API FHREI A a3 &
#A, It Operator fii 5 7E OpenShift Container Platform S22 ERE Cluster API 1Tl B MR A B {E S,

INRIEAEE T EBELISUFEA Cluster API, Cluster CAPI Operator RTEEEBER LR %L Cluster API 244,
MTJELER, 1HSH Cluster Operator ZZ WA HH Cluster CAPI Operator 58,

Hih 5w

® Cluster CAPI Operator

13.1.2.2. Cluster API ¥ %

2 API AU T EEWORAM : W F XN EERIBA TS, 1E/1E openshift-cluster-api &% 22[d F
F i 0IRIXLE TR,

30
KR H Cluster AP| BIBMERMEKRH T,
HhZet
RETHNENER, BTELEBETAMAEITENSRSE (MBXMFHM) HZE M.
MR
RETREEFNER, BTE UTENRZAENNSEZNEMLE,
HBRE
—HH25,

ITENBEETATIER, BIAENERT pod. EARMIEESHLEHNES, FHRITENBFEERE L
BHE £ replicas BRI B IRMIIT E K,
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f#F Cluster API I, 1TEH28555|F Cluster % RF%FE T HELN RN B3 EAR

s
kT R EVREARH T,
Cluster API {R1EHL 23R I B E O A 35

13.2. CLUSTER API A|]

BE

HFSRET AP mfﬁﬂ%aﬂm PMRORTIIINEE. AT T IhEER ZALNE ™ MRS TN
(SLA) %, BUIREAREHARE, BT HEEE T IMERERE ], XERARTIR
IjJ‘ﬁ‘EEJJ«LHEﬁ%F?%Eifﬁﬁﬁﬁﬁ’ﬂlbﬁ‘é HENSEF LM BRREERFEL

BRIAERAT G FEEMNESER, WSARATIT i FEH,

X F Cluster AP FART Y, EAIGIEE Cluster APl BEMEE IR,

13.2.1. 9% Cluster API E5R
E O Cluster APl £ 50, B IUKERERE ID H, BTFERETURBE R HH <cluster_name> S%{,

13.2.1.1. FREVE# ID 1B
BT LAfEF OpenShift CLI (oc) R & &R ID (8,

FRFM

o RBEEFE T OpenShift Container Platform &&%,
o A LIERAEA cluster-admin FFRAINK F7 1517 &%,

o B&% OpenShift CLI (oc) .

i =
o ZTLATanHRIKENEEE ID B9H -
oc get infrastructure cluster \
-0 jsonpath="{.status.infrastructureName}'
NG| BIE YAML 55 #3238 OpenShift CLI (oc) M A BTk FESNEIE Cluster APl IR,

13.2.1.2. fiJEE Cluster APl &£ 153
R E] LB 02 YAML 55 #4303 A OpenShift CLI (oc) R FA Sk O 2 E£ BE VTR,

FoRFMH

o REERE T OpenShift Container Platform &%,
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e MBJER T Cluster APl B9fF A,
o RETLUFEAEZSR cluster-admin I EBIK 7 i [n] EE %,
o B &% OpenShift CLI (oc)

o HEEIDIH,

ik
1. BIB—1ELIN T YAML X : 57728 A <cluster_resource_files.yaml /E H R BIX 4,

apiVersion: cluster.x-k8s.io/vibetal
kind: Cluster
metadata:
name: <cluster_name> ﬂ
namespace: openshift-cluster-api
spec:
infrastructureRef:
apiVersion: infrastructure.cluster.x-k8s.io/vibetai
kind: <infrastructure_kind> g
name: <cluster_name>
namespace: openshift-cluster-api

@ 5E%EE D FhRRATR.

@ EEEHMEMRHAE, LTEES
e AWSCluster : £21E Amazon Web Services (AWS) Liz1T,
® GCPCluster : £E#1E Google Cloud Platform (GCP) _Liz47,

e VSphereCluster : %7t VMware vSphere £iZ17,

2. BITUTHTRLBERCR:
I $ oc create -f <cluster_resource_file>.yaml

o ZITLATaBIHIAER CRERFE :

I $ oc get cluster

it N |
NAME PHASE AGE VERSION
<cluster_name> Provisioning 4h6m

% PHASE B9{E 7 Provisioned fif, XRERFKREFZE,

=
=

P
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o £EAPIEE

13.2.1.3. | Cluster API ELiliZets ¥R

IRA] LB O YAML & B 3 B OpenShift CLI (oc) I A& R 08 4% & Tt 1 e O EL it 2240 ¥t
5)/?\0

FoRFM

o RBEEFE T OpenShift Container Platform &2&%,

o REJFH T Cluster API BfEF,

o TALUMEMES cluster-admin A BRAVIK - 17 [F] SR 8%,
e B%Z OpenShift CLI (oc) .

o HEHIDIE,

o MEAETHNAEETIR.

1. BIB—DELN T YAML 32 IERF2EE A <infrastructure_resource_files.yaml £ =45
X,

apiVersion: infrastructure.cluster.x-k8s.io/<version> ﬂ
kind: <infrastructure_kind> 9
metadata:
name: <cluster_name> 6
namespace: openshift-cluster-api
spec:

Q apiVersion R &R, MEBEZER, HSIEMEL R Cluster AP EfliZRH BHR
YAML = f5l, LAFEBR

e infrastructure.cluster.x-k8s.io/vibeta2: Amazon Web Services (AWS) S &# {5 FH#I AR
Ao

e infrastructure.cluster.x-k8s.io/vibetal : Google Cloud Platform (GCP) #1 VMware
vSphere SEE{# ARIARA,

@ REEHMEMRHRE, XMEXNSENTANETE, LTEES
e AWSCluster : &£87f AWS Liz17,
e GCPCluster : 527 GCP Liz17,
e VSphereCluster : 5287 vSphere L2717,

EESRFNE.

o0

EEMBIMEMIEE, XESHBEETEARNMHNE, MEFELER, ESHENENER
Cluster API EfiiZ2F4 558 YAML =41,
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2. BT T e R QIR AN SR CR ¢

I $ oc create -f <infrastructure_resource_file>.yaml

o EMHINBLIRTEMRI CR, HZITUTHS :

I $ oc get <infrastructure_kind>

Hrh <infrastructure_kind> 25 &A% M HIE,

R
NAME CLUSTER READY
<cluster name> <cluster name> true

tHIH AT RE B 2% E FEN T AN BRI EM S,

Heth BT
® Amazon Web Services £ Cluster AP| E 32 5HEM YAML =431
® Google Cloud Platform _Et Cluster APl £fifiZ2#4 %IR8 YAML =4
e \/Mware vSphere _E Cluster AP EfHliZ2F4 BRI YAML R

13.2.1.4. f/E Cluster API §l 2515k
R AT LUB I A3 YAML 35 #2448 B3 OpenShift CLI (oc) 1 B & SE A1 B 78 T LR/ pa Al 3484 %

i

FRFH

272

R B E8E T OpenShift Container Platform %£2%,
REJAA T Cluster API B9,

ERILAMERAESA cluster-admin ABREINK F 17 [A] SR B,
BZ& % OpenShift CLI (oc)

BB T FF N AR MEMIERIT TR,

. BIB—NRLUN TR YAML 324 : It #2/8 A <machine_template_resource_file>.yaml /£

I,

apiVersion: infrastructure.cluster.x-k8s.io/vibetat
kind: <machine_template_kind> 0
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metadata:
name: <template_name> 9
namespace: openshift-cluster-api
spec:
template:

spec: 6
ﬂ EENSBREREE, XMEVNESEHNFEENETE. UATEEN
e AWSMachineTemplate : 5£8%7f Amazon Web Services (AWS) _E£iz4T,
e gcpmachinetemplate : %7 Google Cloud Platform (GCP) _Eiz1T,
e VSphereMachineTemplate : &££¥7f VMware vSphere £iZ217,
Q N BRENRIE TE B Do
EEIMNERIEE, LESHRBEETEANHNE, MFELER, ESHENENEN
Cluster API HLERTER YAML 6,
2. IBTLA T e TR AR EUANER CR -
I $ oc create -f <machine_template_resource_file>.yaml
o ZITLLTHHHBIAEGENR CR 20/ :
I $ oc get <machine_template_kind>

X E# <machine_template_kind> 25 &AM AIE,

Bl
NAME AGE
<template_name> 77m

Hb R
® Amazon Web Services _E Cluster API 125184k ¥5EEY YAML =451

® Google Cloud Platform £ Cluster API #2834 T1REAI YAML =4

® \/Mware vSphere _E Cluster AP| #234&E 4R 5RAY YAML =41

13.2.1.5. f|& Cluster API i EH2354&%
A LU0 PSR RE AP BOTT BHL B S S B BRI R E TIE M EMNSITE R

FRFH

o REERE T OpenShift Container Platform %%,
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o MRBEJFAT Cluster API BY{EH,
o RETLUFEAEZSR cluster-admin I EBIK 7 i [n] EE %,
o B &% OpenShift CLI (oc)

o MEOETERR. EMZMMHIFER TR,

it

1 Q- DRLNTE YAML 32 @ tER#2/# A <machine_set_resource_file>.yaml /£ 775132
4.

apiVersion: cluster.x-k8s.io/vibetat
kind: MachineSet
metadata:
name: <machine_set_name> ﬂ
namespace: openshift-cluster-api
spec:
clusterName: <cluster_name> 9
replicas: 1
selector:
matchLabels:
test: example
template:
metadata:
labels:
test: example

spec: @
#..

NiTEN SR RERE— DB,
EESRRNE.

@@G

ERRIMERIFEE, JIESHBFETEANMENME, NFELER, ESHEMNENEN
Cluster AP| ITEN 2R X E YAML =¥,

L BITUT S RAEITENRXE

I $ oc create -f <machine_set resource_file>.yaml
3. IBTUTaamIABARE T T8N XE CR

I $ oc get machineset -n openshift-cluster-api ﬂ

ﬂ 157 openshift-cluster-api #3 & 22 ],

T
NAME CLUSTER REPLICAS READY AVAILABLE AGE VERSION
<machine_set_name> <cluster_name> 1 1 1 17m
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J:‘l%ﬁﬁ’]ﬁ%:*fﬁﬁ%_fﬁﬁﬁi REPLICAS #1 AVAILABLE {EXEE2, 1R compute Hl2RERA
A, HERNL2, REBRIZITHT,

o EFTENBEERBEMEEEVENSE, HREUTSEEEEHDINEZIT =5 :
o & Cluster API #128%713K :

I $ oc get machine -n openshift-cluster-api ﬂ

ﬂ 15 %E openshift-cluster-api #3822 ],

A
NAME CLUSTER NODENAME PROVIDERID
PHASE AGE VERSION

<machine_set_namex>-<string_id> <cluster_name> <ip_address>.
<region>.compute.internal <provider_id> Running 8m23s

o BFETRIIK:

I $ oc get node

oyt 7~ B
NAME STATUS ROLES AGE VERSION
<ip_address_1>.<region>.compute.internal Ready worker 5h14m v1.28.5

<ip_address_2>.<region>.compute.internal Ready master 5h19m v1.28.5
<ip_address_3>.<region>.compute.internal Ready worker 7m  v1.28.5

HwbriR
® Amazon Web Services _E Cluster API #1855 ¥REBY YAML =41
® Google Cloud Platform _E Cluster API #1285 TR YAML =4I

® \/Mware vSphere _E Cluster API #2335 KRBT YAML =4

13.3. {8/ CLUSTER API ZEIE4 25

BF

fEFSEE AP mIE*J-L%E/\IE PMRORTIIINEE. AT T ThEER ZLLNE ™ MAR S5 TN
(SLA) ZFr, BYsemaEH T =E, AETHERE " NRhERE], XERARTIE
ThA Tklﬁﬁﬂ)*’?miﬁﬁi%ﬁﬁ’]lﬂﬁb, HENSEFLMBRIRHRBEL

BRIABRATGEEEXFEEMESER, WSARATIT i F e,

13.3.1. {&8K Cluster API ¥ 25151k
IR LLEITHE RN YAML 35 33T #4358 F OpenShift CLI (oc) 17 FA T 3 B 37 42 BE B A SR A5 AR VOB,

275


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

OpenShift Container Platform 4.16 L83 &H

FoRFMH

o REERE T M Cluster APl #J OpenShift Container Platform 5%,
o EALUFERER cluster-admin U RHIN 5 RIS E%,

o B &% OpenShift CLI (oc)

1. BITLA T e 51 H R BRI 33 AR AR BT IR
I $ oc get <machine_template_| k|nd>ﬂ

Q@ HEESEMTANNME, LTEE
e AWSMachineTemplate : 5£8%7f Amazon Web Services (AWS) _E£iz4T,
e gcpmachinetemplate : 5:3¥1f Google Cloud Platform (GCP) tiz1T,

e VSphereMachineTemplate : %&£7f VMware vSphere Liz1T,

iyl
NAME AGE
<template_name> 77m

2. IBTLUUT S, HEHFNISER RS AR LARE R S
I $ oc get <template_name> -o yaml > <template_name>.yaml

Heh <template_name> 25 EF I 25 14K FTIR A & R,

3. FH— N TENEZHERK <template_names.yaml SXEEMEIAR, LtREER
<modified_template_names.yaml /F H =B 44,

4. [FHAXAYHEIRFEN <modified_template_names.yaml X4, %34 NEEEE L EFHIN 2R
RFR, EaENSERTRN, HURUTHEA :

e spec/NTTHMSHEFETHNE, IFRSER, HSHERNMHLNREN Cluster API Hl 251
R YAML =61,

o B S AINAEAR R metadata.name SEEFHE,

BF

XTF B L EAREE Cluster API 1T EH2R5E, B TIEH
spec.template.spec.infrastructureRef.name 34, LAICEZFIH2RENR 7R
F#) metadata.name fE.,

5. BT T e &N A SRR CR :

I $ oc apply -f <modified_template_name>.yaml ﬂ
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@ ERHEMATHEN YAML XX

BE R
o fFB|FHILIENRAI{E Cluster APl 1T BN 284, FI

spec.template.spec.infrastructureRef.name SH, LAERHZRAENR FR R
metadata.name &, MFEELZER, FSMH"ERH CLIBBITENRE"

Hith iR
® Amazon Web Services £ Cluster API #l25#&4R TR YAML R4l
® Google Cloud Platform _E#J Cluster API #l23&E 4R 55IREY YAML =5
® VMware vSphere _E Cluster API #2384k %HREY YAML 7~/5l

e {HMA CLIMEWITEN RS

13.3.2. [ A CLI B TEN 2B &

LiERUTENSREN, THEHRRERTFEREREFHL MachineSet B E IR (CR) FOIEMTTEN
2. BRARMINENNER. BB TT RITENSEREINENRE N RILEFNEBERFL

%%O
MREFBADHTHMBERNER T BITENS, NAFEMRILE.

T

FINBERT, OpenShift Container Platform B 28 Pod BREE T EN S L. BHTERAZS
FEVNELEERETRR (81 Web #2HI15) , BRIFEEFHMNE T IREER Pod, SNIEFRE

¥ worker 1T ENERET BN 0,
IEE SRR AR B f HH AR BUE B AWS SR BFRI(EL

SeRFH
® OpenShift Container Platform 2£2¥{& F Cluster API,
o LIEIE A B9EA OpenShift CLI (oc) B &R,
ik
1 BT TR LRI ENSRE -

I $ oc get machinesets.cluster.x-k8s.io -n openshift-cluster-api

T
NAME CLUSTER REPLICAS READY AVAILABLE AGE
VERSION
<compute_machine_set_name_1> <cluster_name> 1 1 1 26m

<compute_machine_set_name_2> <cluster_name> 1 1 1 26m
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2. BT T e BRI EAERE -
$ oc edit machinesets.cluster.x-k8s.io <machine_set_name> \
-n openshift-cluster-api

3. 1HE R spec.replicas FEME, ANET BYLEZENEZERMNAEL,

apiVersion: cluster.x-k8s.io/vibetal
kind: MachineSet
metadata:
name: <machine_set_name>
namespace: openshift-cluster-api
spec:

replicas: 2 ﬂ
#...
@ hERHRERALREA replicas 4 2 Wit HALRE,

4. FEREBENRERTRERITENSRNE CR, FREFEMNEN,

5. iZfTEU R a4, SIHAEHNITENFEEENES

-n openshift-cluster-api \

ey
$ oc get machines.cluster.x-k8s.io \
-l cluster.x-k8s.io/set-name=<machine_set_name>

AWS SRR H R Bl
NAME CLUSTER NODENAME PROVIDERID
PHASE AGE VERSION

<machine_name_original_1> <cluster_name> <original_1_ip>.<region>.compute.internal
aws:///us-east-2a/i-04e7b2cbd61fd2075 Running 4h
<machine_name_original_2> <cluster_name> <original_2_ip>.<region>.compute.internal
aws:///us-east-2a/i-04e7b2cbd61fd2075 Running 4h

6. N FHEHMNITENBREETENEENES, HETUTHRIKE delete 7 :
$ oc annotate machines.cluster.x-k8s.io/<machine_name_original_1>\

-n openshift-cluster-api \
cluster.x-k8s.io/delete-machine="true"

7. EERAFRERZELIES, HETUTaTRITEINRLENNE

$ oc scale --replicas=4 \0
machinesets.cluster.x-k8s.io <machine_set_name>\
-n openshift-cluster-api

@ FwRAIE 2 R 4,

8. BT T ., JIHBEEHRIITENSEEENES -
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$ oc get machines.cluster.x-k8s.io \
-n openshift-cluster-api \
-l cluster.x-k8s.io/set-name=<machine_set_name>

AWS SEF9HIH R A
NAME CLUSTER NODENAME PROVIDERID
PHASE AGE VERSION

<machine_name_original_1> <cluster_name> <original_1_ip>.<region>.compute.internal
aws:///us-east-2a/i-04e7b2cbd61fd2075 Running 4h
<machine_name_original_2> <cluster_name> <original_2_ip>.<region>.compute.internal

aws:///us-east-2a/i-04e7b2cbd61fd2075 Running 4h
<machine_name_updated_1> <cluster_name> <updated_1_ip>.
<region>.compute.internal aws:///us-east-2a/i-04e7b2cbd61fd2075 Provisioned
<machine_name_updated_2> <cluster_name> <updated 2 _ip>.

<region>.compute.internal aws:///us-east-2a/i-04e7b2cbd61fd2075 Provisioning 55s

L2 TF Running [HERET, EAETLURTBEHZRIXE N RIAEIAE.
9. EMFXMERIBEEZNAE, HRTUTH ST ENSIENRRRIF

$ oc scale --replicas=2 \0
machinesets.cluster.x-k8s.io <machine_set_name>\
-n openshift-cluster-api

@ =Rl 2

o EWILEFNHBRUENINBZEEEEAEMRNEE, H2TUTHRRE CRAPNEXRFERES

BN -

$ oc describe machines.cluster.x-k8s.io <machine_name_updated_1>\
-n openshift-cluster-api

o EIIESBARMMEENITENE, FoTUTeSIHEBEHRNITENRESTIEMNIES
$ oc get machines.cluster.x-k8s.io \

-n openshift-cluster-api \
cluster.x-k8s.io/set-name=<machine_set name>

THIBREST B0 % R BIE AWS SREFR9ITEE

NAME CLUSTER NODENAME PROVIDERID

PHASE AGE VERSION

/

<machine_name_original_1> <cluster_name> <original_1_ip>.<region>.compute.internal

aws:///us-east-2a/i-04e7b2cbd61fd2075 Running 18m

<machine_name_original_2> <cluster_name> <original_2_ip>.<region>.compute.internal

aws:///us-east-2a/i-04e7b2cbd61fd2075 Running 18m
<machine_name_updated_1> <cluster_name> <updated_1_ip>.
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<region>.compute.internal aws:///us-east-2a/i-04e7b2cbd61fd2075 Running 18m
<machine_name_updated_2> <cluster_name> <updated 2 _ip>.
<region>.compute.internal aws:///us-east-2a/i-04e7b2cbd61fd2075 Running 18m

7y AWS SREF5E BRI B9 H e R 1

NAME CLUSTER NODENAME PROVIDERID
PHASE AGE VERSION

<machine_name_updated_1> <cluster_name> <updated_1_ip>.
<region>.compute.internal aws:///us-east-2a/i-04e7b2cbd61fd2075 Running 18m
<machine_name_updated 2> <cluster_name> <updated 2 _ip>.
<region>.compute.internal aws:///us-east-2a/i-04e7b2cbd61fd2075 Running 18m

Hh iR
® Amazon Web Services _E Cluster API #1855 53R A0 YAML =41
® Google Cloud Platform _E Cluster API §l23%5 FIRAI YAML 7~fI

® VMware vSphere E Cluster API #2385 55REY YAML 7=~45

13.4. 58 API L &

BF

EFSEE AP mfi?l%%aﬂm PMRORTIIINRE. AT ThRE ?Iﬁlaan SR
(SLA) X%, BIeEdmH AT, ARTHEREE r‘ﬂiﬁqﬂﬁﬁi el ﬁ:ﬁﬂiﬂ‘lﬂri
IhA TM@%F&ELTJ%%EE’WJE&, HENSEF LM BRREERFEN

BRIABRAT G FEEMNESER, WSARATIT i F e,

LURRA] YAML XE&ER T 8044E Cluster API EFRIMET/E, F AR ESEIMENYIREE X
B,

13.4.1. Cluster APl £ 55R A YAML 7R~451

LR TIRE LR R ERIRIG M7, FHH Cluster API B, WHIRNAIARHEEFEBHERM
LEH,

apiVersion: cluster.x-k8s.io/vibetal
kind: Cluster
metadata:
name: <cluster_name> ﬂ
namespace: openshift-cluster-api
spec:
controlPlaneEndpoint: 9
host: <control_plane_endpoint_address>
port: 6443
infrastructureRef:
apiVersion: infrastructure.cluster.x-k8s.io/vibetai
kind: <infrastructure_kind> 6
name: <cluster_name>
namespace: openshift-cluster-api
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ﬂ EESRHFIAR,
@ 5% control plane B REY IP Mk AR I F v A EROIH O,
9 EERRMEMBRIRE, BREN :
e AWSCluster : &7 Amazon Web Services E£iz{T,
e GCPCluster : £2#7f Google Cloud Platform L£jZ17,

e VSphereCluster : %7t VMware vSphere £iZ1T,

13.4.2. 5 E FH NV BRI EC & 15 T

FIRH Cluster AP| FHRZREFHNER, BXREFHNEETHNANRE LT, HSHUTHRR
® Amazon Web Services BI5EF AP| Eg &1L
® Google Cloud Platform B EE AP| B2 & 1%

® VMware vSphere B2 API B & 2L Ui
13.5. CLUSTER API #2882 & 120 71

13.5.1. Amazon Web Services FI5EE¥ API B2 iE LT

BF

SR API mfi*ﬂ%ﬁzxm MNEORTI YIRS, HRTINIhEE xQImE}“‘nn FR N
(SLA) <%, BINREATREHATEE, éImaT?E?thEifLﬂiﬁﬁF'ﬁﬁﬁ =HE ﬁ:ﬁﬂ@ﬁﬁ
IheE A LAfE AR F’Tz%iifiﬁﬁ %ﬁEI’\JIjJ , HENSREFLZMBRERBIEL,

BRIBEATUTNESZFBEEMESER, BESHBORTTIE L,

&) LUE S B #T Cluster APl B E X HHIRE B AR BY{E R B2k Amazon Web Services (AWS) 5% API #2589
BoiE,
13.5.1.1. FHF#2E Amazon Web Services 819 YAML =l

AR RA YAML X4FERT Amazon Web Services S£EFHIER B,

13.5.1.1.1. Amazon Web Services _t Cluster AP EhliZ2f9 %E/ YAML =61

AR RERETRUEFYN, EXHKEPHREITENSGE (MXAFH) £EZNEM. 118
REEOENZSEN B AL IR,

apiVersion: infrastructure.cluster.x-k8s.io/vibeta2
kind: AWSCluster @)
metadata:

name: <cluster_name> 9

namespace: openshift-cluster-api
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spec:
controlPlaneEndpoint: e
host: <control_plane_endpoint_address>
port: 6443

region: <region> ﬂ

EESFIEMEMEE, IMEVFSENFESRELTE,

g 1R ID VE N EBINATR,
g 87 control plane 5 s BRI R B F iR SR8 O,

Q 12E AWS X,

13.5.1.1.2. Amazon Web Services _E Cluster API #2555tk %R YAML =51

MR HRERETRUEERFN, EUTENFURMSNERELE. MBS NEE LRI 5]
A LEARAR

apiVersion: infrastructure.cluster.x-k8s.io/v1ibeta2
kind: AWSMachineTemplate )
metadata:
name: <template_name> 9
namespace: openshift-cluster-api
spec:
template:
spec: 6
uncompressedUserData: true
iamInstanceProfile: # ...
instanceType: m5.large
ignition:
storageType: UnencryptedUserData
version: "3.2"
ami:
id: # ...
subnet:
filters:
- name: tag:Name
values:
-# .
additionalSecurityGroups:
- filters:
- name: tag:Name
values:
-# .

@ BENSRRKE, XMARASENTQBEITE,
@ InBRIRIEEAT.
© BREEHINERIEE. XEHE T,

13.5.1.1.3. Amazon Web Services _E Cluster AP §l335£ ¥R YAML =41
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TENSLETRE LEROZNISNTA RN, TENSSEIECIRYSRN S BEMIN RN
2R,

apiVersion: cluster.x-k8s.io/vibetal
kind: MachineSet
metadata:
name: <machine_set _name> ﬂ
namespace: openshift-cluster-api
spec:
clusterName: <cluster_name> 9
replicas: 1
selector:
matchLabels:
test: example
template:
metadata:
labels:
test: example
spec:
bootstrap:
dataSecretName: worker-user-data 6
clusterName: <cluster_name>
infrastructureRef:
apiVersion: infrastructure.cluster.x-k8s.io/vibetat
kind: AWSMachineTemplate @)

name: <template_name>

NiTEN SR RERE— DB,
EESRRE ID FARERATT.

XfF Cluster APl £ K%, Operator A LL{5E 3 openshift-machine-api n 4 22 [A] 8 worker FA P
UIE secret,

EENSERKE, X NMELNEENTEERETE,
B ENRER BT,

®0 @@G

13.5.2. Google Cloud Platform I8¢ API Bz & £ 101

BF

EFSEE AP mfﬁn%ﬁ,\m PMRORTIIINEE. AT T IhEER ZALNE ™ MRS TN
(SLA) XFr, BMsemEH TR, AETHERE T NEhERE], XERARTIE
IhA _Jl«/lﬁﬁ%)*'hiﬂﬁﬁﬁﬁ’ﬂﬂﬁb, HENSEF LM BRREERFEL

BRIABRATGEEEXFEEMNESER, WSARATITiEF e,

& A LRI B #T Cluster API B SUHGRE AR EE N Google Cloud Platform (GCP) Cluster API #l
%EEI’JEE%Q

13.5.2.1. AT E& Google Cloud Platform &8 YAML =fI
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LUFR YAML X5 7R T Google Cloud Platform EE$HIECE.

13.5.2.1.1. Google Cloud Platform _E Cluster API EAtZRHI BHRM YAML =61

AR RERHETRUEFYN, EXHKEPHREITENSGE (MXAFH) AZNEM. 118
REEOENZSEN B AL IR,

apiVersion: infrastructure.cluster.x-k8s.io/vibetat
kind: GCPCluster @)
metadata:
name: <cluster_name> 9
spec:
controlPlaneEndpoint: G
host: <control_plane_endpoint_address>
port: 6443
network:
name: <cluster_name>-network
project: <project> ﬂ
region: <region>

IEEEBMEMIY KR, X MEXINSEMEABETE,
RESEE ID FNERNATT.
57 control plane i s H IP Hit AR A F 510 E 8RO,

15E GCP 1B &,

0009

18E GCP X1,

13.5.2.1.2. Google Cloud Platform L& Cluster API #2384k FIRA YAML =4l

BRI HRERETRUEERFN, EUTENSURMISNERELE. MBS NEE LRI 5]
P LEARAR

apiVersion: infrastructure.cluster.x-k8s.io/vibetat
kind: GCPMachineTemplate @)
metadata:
name: <template_name> 9
namespace: openshift-cluster-api
spec:
template:
spec: G
rootDeviceType: pd-ssd
rootDeviceSize: 128
instanceType: n1-standard-4
image: projects/rhcos-cloud/global/images/rhcos-411-85-202203181601-0-gcp-x86-64
subnet: <cluster_name>-worker-subnet
serviceAccounts:
email: <service_account_email _address>
scopes:
- https://www.googleapis.com/auth/cloud-platform
additionallLabels:
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kubernetes-io-cluster-<cluster_namex>: owned
additionalNetworkTags:

- <cluster_name>-worker
ipForwarding: Disabled

ﬂ EENSERKE, X NMELMNEENTEARETE,
Q A EIR S E B R
g EEERIMERIEE. XERENTO.

13.5.2.1.3. Google Cloud Platform _Et Cluster API #2335 55/ YAML =41

TENSLERRE LEROZNISNTARYE. TENSSEIECIRYASN 5 BEMIN RN
2RI

apiVersion: cluster.x-k8s.io/vibetal
kind: MachineSet
metadata:
name: <machine_set _name> ﬂ
namespace: openshift-cluster-api
spec:
clusterName: <cluster_name> g
replicas: 1
selector:
matchLabels:
test: example
template:
metadata:
labels:
test: example
spec:
bootstrap:
dataSecretName: worker-user-data 6
clusterName: <cluster_name>
infrastructureRef:
apiVersion: infrastructure.cluster.x-k8s.io/vibetat
kind: GCPMachineTemplate @)
name: <template_name>
failureDomain: <failure_domain> G

NiTEN SR RERE—T B,
EESRE ID FAREATN.

%I F Cluster APl £ AR, Operator A LL{5E 3 openshift-machine-api p 4 22 [A] B worker FA P
#IE secret,

EENSERKE, X MELMNEENTEARETE,
B ENRER BT,

QDO 009

B GCP KA avE &,
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13.5.3. VMware vSphere B 2% API BC &£

BF

HRKE AP BENBZRZ— M RORTIIIRE. KRATEIhEER R LS MRS TN
(SLA) X%, BUIREAREHTTE, BT HEEE T IMERERE ], XERARTIR
RER A R BRI, HANSEF LM BRRMARGEL,

BRMBERATGEEZFEENELZER, HSRBRTTIEEZFEH,
& e LR B #T Cluster APl B LU HIRE H ARR{ERE X VMware vSphere Cluster API #l233HIEE &,

13.5.3.1. A F & & VMware vSphere &1 YAML =6l

PUR R YAML X4 Z 7~ VMware vSphere 52 EHIERE .,

13.5.3.1.1. VMware vSphere Lt Cluster API EREZEH BHRE YAML =41

AR RERHETRURFYN, EXHKEPHREITEINSGE (MXAFH) AEZNEM. T8
SEEOENZSEN B AL IR,

apiVersion: infrastructure.cluster.x-k8s.io/vibetat
kind: VSphereCluster ﬂ
metadata:
name: <cluster_name> 9
spec:
controlPlaneEndpoint: G
host: <control_plane_endpoint_address>
port: 6443
identityRef:
kind: Secret
name: <cluster_name>
server: <vsphere_server> ﬂ

EESFNEMEMLRE, XIMEVFSENEERETE,
EESRR ID FARERATN.

57 control plane i s H IP Hit AR BB F 10 © 89RO,

- -

BB vSphere RS 88, MR LLBITLA T ep 4 3RIEINA vSphere B EHEXME -
I $ oc get infrastructure cluster \

-0 jsonpath="{.spec.platformSpec.vsphere.vcenters[0].server}"

13.5.3.1.2. VMware vSphere _E Cluster API §l3381R 5RM YAML =61

MR HRERETRUEERFN, EOTENSURMISNERELE. MBS NEE LRI 5]
P LEARAR

apiVersion: infrastructure.cluster.x-k8s.io/vibetat
kind: VSphereMachineTemplate )
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metadata:
name: <template_name> 9
namespace: openshift-cluster-api
spec:
template:
spec: 6
template: <vm_template_name> ﬂ
server: <vcenter_server_ip>
diskGiB: 128
cloneMode: linkedClone G
datacenter: <vcenter_datacenter_name> ﬂ
datastore: <vcenter_datastore_name> 6
folder: <vcenter_vm_folder_path> Q
resourcePool: <vsphere_resource_pool> @
numCPUs: 4
memoryMiB: 16384
network:
devices:
- dhcpé4: true
networkName: "<vm_network _name>"

EENSBREREE, XMEBDNEEHNFESRETE.

N BRIENRIE TE B Do

EEGHINEIIERS, XEME R,

IEEEF M vSphere EFUAAENR, 20 user-5ddjd-rhcos.

87 vCenter fRS5%5 IP LR EE B,

QD009

IEEEFAMEMNEERE, UTEEN :
e fullClone
e linkedClone

{5 linkedClone KB, A AK/NERERICE, MAER diskGiB 5, MMEFLER, H5H
BREMMNEEEER vSphere XHY,

BEEMITENZHE B vCenter Datacenter,
B EEIEITEN 238 vCenter Datastore,
187 vCenter H vSphere BEFUMLIIHRAIERE, 0 /dc1/vm/user-inst-5ddjd.

15 E EHUHLA vSphere BRI,

00009

EEE/MITEN IR RE B vSphere VM M%%, L RETIN S T2 R EH A 1T B85 AT ALYz
B,

13.5.3.1.3. VMware vSphere L Cluster API Hl233 5 ¥R YAML 56l
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B IXE FIRE L EFTHIZRVAsBIAN BN, ITEVSKRMEOIENEH 51 A E MR GURFIL
2 tER.

apiVersion: cluster.x-k8s.io/vibetal
kind: MachineSet
metadata:
name: <machine_set _name> ﬂ
namespace: openshift-cluster-api
spec:
clusterName: <cluster_name> 9
replicas: 1
selector:
matchLabels:
test: example
template:
metadata:
labels:
test: example
spec:
bootstrap:
dataSecretName: worker-user-data 6
clusterName: <cluster name>
infrastructureRef:
apiVersion: infrastructure.cluster.x-k8s.io/vibetat
kind: VSphereMachineTemplate @)
name: <template_name>
failureDomain:
- name: <failure_domain_name>
region: <region_a>
zone: <zone_a>
server: <vcenter_server_name>
topology:
datacenter: <region_a_datacenter>
computeCluster: "</region_a_datacenter/host/zone_a_cluster>"
resourcePool: "</region_a_datacenter/host/zone_a_cluster/Resources/resource_pool>"
datastore: "</region_a_datacenter/datastore/datastore_a>"
networks:
- port-group

MITEHESRRERE— B,
EESRR ID FARERATT.

%I F Cluster API £ K %, Operator A LL{E 3 openshift-machine-api p 4 22 [A] 8 worker A F
UIE secret,

EENSERKE, X NMELMNEENTEABETE,
B ENRER BT,
EE MR E IS,

QDO 009
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TE{#E A Cluster API B9 vSphere &£ EERZ MK (region) X (zone) B&%E
SRR B,

13.6. %1 {# FH CLUSTER AP| BYEE:H 1T = HERR

8%

fEFSEEE AP miﬁ?l%%a,\m MRORTIIINEE. AT T IhEER ZLLNE ™ MR S5 TN
(SLA) ZFr, BMsemEH A=, AT HERE MR ERE], XERARTE
IjJﬁEﬂMﬁﬁiF?%iifCﬁi %)TEI’\JIjJﬁE HENSEF LM BRREERGE L.

BRIBEATUTNESZFBEEMESER, BSHBRTTIE L,

FERATHINERMETREXBRIMNNE T EANRE, BF, XEE AP REHTHELSRNTS RS
Machine API ZZ1E [ TR R,

Cluster CAPI Operator R E#2/EXf RTE openshlft-cluster-apl np% [E] R &%, ™ Machine API{#
openshift-machine-api t8 & 22 [f], 5| AHGAZEEB oc pmif, 15545 FHIEMBIGREZEH,

13.6.1. 88 CLI 5| A TIEARINT &R

XTF R Cluster API B958¥, OpenShift CLI (oc) SRR L5Ei%ER: Cluster API (5 Machine API X448
k) S

1T AE’HHEWT%ﬁ API #1 Machine APl RN RHUTERIEM oc 5. AULBAER oc delete
machine &%, ZmSHERER, F =G,

RE

1217 oc 5, oc 5 Kube API fRZ5 251815 LAMBE ERENFLENT R, Kube API fRZS 2 ERE—NLEH
BE X IRE X (CRD), BIEZ1T oc e mifRFAINFH1T.

Cluster API % &9 CRD fii F cluster.x-k8s.io 2HH, T Machine API % &) CRD fii F
machine.openshift.io A4, FHNFHE c EFH m FIE, AT Kube API BRZ5257E Cluster API X &
CRD LEICfEE, Kk, oc fHaRIEME Cluster API X,

SR
MFULITH, A Cluster API IR A RIBIMUTENER -

o XNTFBEWMLBEMNTRIGBEZZEE, oc get machine Fm4 RiR[E Cluster API IR,
o X FINEE Machine API X REE & ZE(H], oc get machine FHH AR IROEMLER,

B R T3
TR LA X N B9 ST £ BRE & FRRIAIR oc f B IR BRI KRB BUHHTIRF,

FeREH
o TATLUFEAEA cluster-admin F RN i R &£ 8%,

o B &% OpenShift CLI (oc)
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o EffFR Machine API #12%, 7EiZ1T oc delete machine &/ T 2R E L
machine.machine.openshift.io :

I $ oc delete machine.machine.openshift.io <machine_name>

o EHB& Cluster API #1288, 7Eiz4T oc delete machine S ERERLERERT
machine.cluster.x-k8s.io :

I $ oc delete machine.cluster.x-k8s.io <machine_name>
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B1AE BENRRERE

$£14 E SBENGEREE

BRI UREMBENFRERE, UBNESENF LD HIFRINE,

BF

& RBETE Machine API 2 {FRER R RSN REEMNT BRI, BE R E&RE
R R R E RN M EEFIBL & F 888 A Machine AP,

BEEEMZBRIFERE none BIKEETTIEE M Machine API, BIfEMIINZIEEFA T B SRR
HAEZFZINENTE L, WENAXMRE, ARERTEERULSH,

EEERHNTESRE, HETUTHS

I $ oc get infrastructure cluster -o jsonpath="{.status.platform}'

14.1. X FHlERRE

al

c"'ﬁ b ] ;_:\E,
& RREXT I BN 235K control plane N2 £ EIEMHL RN AV BRI E,

ZIEHSERRR, CIBTRRE IEHSENEE, REZMENSZM (Fla, 4F NotReady K%
KB H 58K node-problem-detector FIER THRHAMRR) , URAFELENNSREESHITG,

#i#2 MachineHealthCheck HTREVIZHISGR IO EE LHRME, WRNSTEATRERE, MBI
PRUERFH OB — ISR EB T, MRS E, BEIHSEEMEREH.

PR FEUMHIBRATL 2E A BB R ME oM, ¥ 25— R OB R FH MR — N T m. MR BIrl et A AR AITLES
st AR AN E AT maxUnhealthy 8918, NI EILE, BERERFHF,

THIRYE TR U ERFAIE BB,
o EBRE BT RE R T B R BRBIHL 25 £ B TR (B (R4,

o BREY A XGRS TR IE. B, & NotReady IRASHIEERS Y [A] 41
BB, LMEVSREDTRENTRE,

BFIERE, HHERTIR,

14.1.1. ZRE M| 253 62 BR AL A B PR

EBEVRRRO TR EEZELUTRE :
o NANREMANNSET TLIBENFRERGEEE,
o INRHB/IT RMERHFBIR, NBERRERVAVNETEE, FHIEMEENE,
o MR N BT S1E nodeStartupTimeout 2 F3 EMALER, NSEENS,

e N2 Machine TR &N Failed, N&IIEMEE X2,
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Hith 5w
o XTIHERPHMAT R
o JERSHERERICE MK

® X F Control Plane Machine Set Operator

14.2. MACHINEHEALTHCHECK %R~/
A ET =ML EREIR MachineHealthCheck %R, LAKRENLLAABIETR, RLEILLTF YAML 304 :

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> g
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%" a
nodeStartupTimeout: "10m"

ﬂ B EZEEMNRERL AR,
OO = EMMN SR IEE— MR
Q I <cluster_names>-<label>-<zone> 1§\ {5 € ZIRIRAIANZ2 L. I, prod-node-us-east-1a,

w‘é‘i*ﬁﬁi%#ﬁ’ﬂﬁﬁﬁﬁéﬁl'ﬂo INRFEBHHIFRFR T &4, NREENEE, BB e
REBA RN E £ TIE BT F{E,

fBEBEPRITFRMMESHISREE, XX h— P EIHH—1NEY., NRTREENNRNER
it maxUnhealthy X EBIBRE, MARRHITHHE

@ EENSREREERENSZTERITDIFRT RIIA SR BB R A,

% o
matchLabels R Z2R~6l; IBUIIRIEE AT ZI S RRINLESH,

14.2.1. JE RN 2R B AL E 1M
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B1AE BENRRERE

MR ARERMEEFERN I SBEROEEENZR. BT MachineHealthCheck iR #Y
maxUnhealthy FEXfid B 52 B8,

R A A EEE AR maxUnhealthy FE&E L. T —ME, MachineHealthCheck &%
maxUnhealthy B{E 5 © R EMMERN BTt PN 2R E T, MR ERAVSBZHEET
maxUnhealthy [R#l, NIARSHITHNL,

5T
INR% A% E maxUnhealthy, NIZEIAES 100%, TILEEHRSMME, VSRS HE
EO

& 48 maxUnhealthy [EEUR TR ERE IR EEMZLL & MachineHealthCheck ZZ= I 238 E. B0,
& AT LAE A maxUnhealthy (EEEZ N AXEMZNMTENSRE, UBEEEREBENX

if, maxUnhealthy & FJLATESREEHBA LA —F 1, ERBELENTRHARNER/ Azure XI5, BRI LUE
FART MR RMmRE T A,

HE
INRIEKH control plane BZi& MachineHealthCheck i, &% maxUnhealthy F{E1% &
M1,

LthECE AT IA{R H 2 control plane A28 R AR, HEREREER SRR
. ZANTEEM control plane 2R AT BER R R etcd EEFEBEN ST BIRIEEEHRIN
BIHLER,

IR eted £RFEY, WREFEFINTI. WRJ BEFEREMLT, NSRBROGENIZRT

]
B Jt o

maxUnhealthy FEEATLUZE WEHEE 2. RIE maxUnhealthy (B, & FRNEELHL,

14.2.1.1. AT {E 1% & maxUnhealthy

SN 5F maxUnhealthy 155 2:
o MR 2ANHEDT KRR, NAHITIE
o MRINHELZTRTREE, NAKHITIHK

XEESHSRRLEERENINZRETX.

14.2.1.2. fE A B4 1% & maxUnhealthy
#NR maxUnhealthy #51X & 40%, B 25 ML HGHE -
o MREI0ONHEDLT RUEFAEERE, AT
o MENAHSENTRFEER, NAFASTITH
N5 maxUnhealthy #i% & 40%, & 6 THSRHEKRE :
o MR 2ANHEDTRAERER, NAHITIE
o MRINHELZTRTREE, NAKHITIHL
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L0 EH maxUnhealthy HlER B 2 LR B —DEHE, RIFHNSHRESKE AEI—
NNEEEE,

14.3. QN AR RRER & TR
B LU EEE BN 2R 02 MachineHealthCheck T5iE,

H=
ﬁﬂ' 18 RBENT R T EAERE S control plane Ml 23 B IR RIH 3217 FIH SR,

FRFH
o i oc S ITHRME,
e

1. f/Z— healthcheck.yml X4, HEA@SEMIHFRERENE L,

2. J¥ healthcheck.yml X4 B IRBOEERE -

I $ oc apply -f healthcheck.yml

ERLIEEMEBENFEROE, RN EE T RRMRNT <.

14.4. X FEH B E F RN E

EENERS, BET AN FREEHNERRERIZSLEE, UWBHREEERTEAT— 2k

B, BEGHEH AR KRIERSH EIEMIER, jXA@MER O FRIR SN, LR S5
AR SBR[, BT SRA K R AT B ARk I 2K i,

ETHRNIMAERES TR, e RREGIZERXATTHRFENT R, XFRBEBHNEHR TR IR
PR

OpenShift Container Platform {8 MachineHealthCheck 22|25 3 16 ISR FE A ARML 1T e BT H
REHNBORE RIR, ERERARENT R, MARMEREPBIR,

EFHRB N RUR Bt LU IhRE -
o FRUFIRE control plane "7 &
o TEEBRAAIMNEFPIHMEEIEE KM
o AT RNk E YR 2RE A S AL (]

14.4.1. &1L B MachineHealthCheck

RS LIRS ML ERESRILEN. 88, FNEFESFE—IHFERKINFANLTRE, FX
MR, KEHRVITERIR, NARF AR,

FERI NS FR MAL 2RI BRSO EA FR B HARY 5 3= A W e
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B1AE BENRRERE

1. f£F machine.openshift.io/remediation-strategy: external-baremetal ;T fi# 33 i#
MachineHealthCheck ¥7i&,

2. 1l Metal3RemediationTemplate %/, 37 MachineHealthCheck
spec.remediationTemplate 5|,

FRER—MALE, TRENYVIESMER Baseboard Management Controller (BMC) EiEi# 1T 17 8E.

14.4.2. 7 RET FARRMOLE
T RN T A RIET
1. MachineHealthCheck (MHC) #2228 10IIEITT R RERE,
2. MHC BARNIZFIZR, BIFERKXATRENT =,
3. XHHIRRE, TREBWMER, IARTFEHNZEM T ENSERREIEMT R L,
4. BN EREEHIZRH KRBT R
5. TREME, TREEMEMBEEE, MOOIEHT K.
6. ENOIRT KRG, RYIZEEIRSEMRAIRE T REERT | EFERERMIRE,

INRAERRIERTN, RUZEFIREMATRET RBEFES, PRIFIXZ control plane
TR EBEFHT o

14.4.3. T fRE T metal3 FIL LT 72
T RN T A RIET ¢
1. MachineHealthCheck (MHC) #2225 1IIEITT R RERE,
2. MHC 2} metal3 #MEUZHI B 01— metal3 #NUEE LR, BIERZH R RENT =
3. XPIHIRE, TRE|BBMER, XAVFRENSZMIN TR SREHHEREMT R L,
4. metal3 tNIRHIZRER, LUETET R ERIR,
5. TRBEME, TREEFMEMBIEEE, MOOIEHT K.
6. EFOIRT NG, metal3 thIRHIZRRTEMPRATIRE TR R L EREMRRIT

RARBEZBETM, metal3 IMUIEHBRMATRERT SHERES, RIFXZE

14.4.4. R0/ MachineHealthCheck %R

SREMG
® OpenShift Container Platform AR EREFEFHEMZENE (P) &,
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e Jjjjn] BMC &EiE (2 BMC UiHIBNTTR) o

o M4 RAMERR T mBY BMC #0,

i =
1. AJ8— healthcheck.yaml 3214, HEASEENNF/ERLENE L.

2. [HERLLT 4% healthcheck.yaml X4 FEISEEE :
I $ oc apply -f healthcheck.yaml
#2189 MachineHealthCheck FHRRAI, EHTERHIHNK

apiVersion: machine.openshift.io/vibetai
kind: MachineHealthCheck
metadata:
name: example 0
namespace: openshift-machine-api
annotations:
machine.openshift.io/remediation-strategy: external-baremetal g
spec:
selector:
matchLabels:
machine.openshift.io/cluster-api-machine-role: <role> e
machine.openshift.io/cluster-api-machine-type: <role> ﬂ
machine.openshift.io/cluster-api-machineset: <cluster_name>-<label>-<zone> 6
unhealthyConditions:
- type: "Ready"
timeout: "300s"
status: "False"
- type: "Ready"
timeout: "300s"
status: "Unknown"
maxUnhealthy: "40%" 6
nodeStartupTimeout: "10m"

Q IEEZEEMNRERLEN R,

9 ST FRVERE, /I annotations Ef4 &S machine.openshift.io/remediation-strategy:
external-baremetal SEf# K5 FAARE IR, RAXFHAERIEET, FRRMENIWES, m
R EMEEEDHBR,

OO = EMMN SR IEE— M.

6 H<cluster_name>-<label>-<zone> 85 E ZIREZAIT &2, 40, prod-node-us-east-1a,

WEE%,H\%#E’\JEE#%@NI‘Eﬂo RIS FRTER T &4, NREENES, BRI E
RSB RREHINE £ TIE ARSI F{E,

fBEBEPRITFRMNESHISREE, XX h—PEIHH—1NEY., NIRTREENNRNER
it maxUnhealthy ZEBIRRE, MARRHITHE

@ EENSREREERENSZTRRITDIFRT RIIA SR BB FFEH A,
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matchLabels R Z2R~Gl; IEUIRIEE A E RIS RN E5H,
#4189 MachineHealthCheck FiBERHI, EF metal3 BIF3K

apiVersion: machine.openshift.io/vibetai
kind: MachineHealthCheck
metadata:
name: example
namespace: openshift-machine-api
spec:
selector:
matchLabels:
machine.openshift.io/cluster-api-machine-role: <role>
machine.openshift.io/cluster-api-machine-type: <role>
machine.openshift.io/cluster-api-machineset: <cluster_name>-<label>-<zone>
remediationTemplate:
apiVersion: infrastructure.cluster.x-k8s.io/vibetai
kind: Metal3RemediationTemplate
name: metal3-remediation-template
namespace: openshift-machine-api
unhealthyConditions:
- type: "Ready"
timeout: "300s"

#ZHLK Metal3RemediationTemplate TR HI, ET metal3 B K

apiVersion: infrastructure.cluster.x-k8s.io/vibetat
kind: Metal3RemediationTemplate
metadata:
name: metal3-remediation-template
namespace: openshift-machine-api
spec:
template:
spec:
strategy:
type: Reboot
retryLimit: 1
timeout: 5m0s

matchLabels R 2 =l; R EEAEEMITENEE4, annotations 2o ERT
ETF metal3 B9, BEFEREBAET metal3 KR E KM,

<mgmt-troubleshooting-issue-power-remediation_deploying-machine-health-checks><title>E F LR
FhER BB RE HERR</ title>
EHRRE T RIRER A, ERIELLTREA -
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-
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