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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/operators/#crd-extending-api-with-crds
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/machine_management/#creating-machineset-aws
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/machine_management/#creating-machineset-azure
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/machine_management/#creating-machineset-gcp
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/machine_management/#creating-machineset-osp
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/machine_management/#creating-machineset-rhv
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/machine_management/#creating-machineset-vsphere
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/machine_management/#manually-scaling-machineset
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/machine_management/#modifying-machineset
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/machine_management/#deleting-machine
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/machine_management/#creating-infrastructure-machinesets
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/machine_management/#deploying-machine-health-checks
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/machine_management/#applying-autoscaling
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/machine_management/#cluster-autoscaler-about_applying-autoscaling
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/machine_management/#machine-autoscaler-about_applying-autoscaling
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/machine_management/#adding-compute-user-infra-general
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/machine_management/#adding-rhel-compute
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/machine_management/#more-rhel-compute
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I $ oc get infrastructure cluster -0 jsonpath='{.status.platform}'

2.1.1. AWS| A # 2] A E A2 2] A 2] 29 A& YAML

o] A1 = YAML 2 us-east-1a AWS (Amazon Web Services) & ¢l ol A A3 == w Al A EE A o3}l
node-role.kubernetes.io/<role>: """ & g o] Eo] XA H === A A3t}

o] Al Z ol A <infrastructure_id>= Z 21 2=H S 220 A& o A4 Fe)2E IDE 7|WO 2 3}
2} D go]Eo]H <role>& F71e == o] &Y Yt}

rr

A

apiVersion: machine.openshift.io/vibetai
kind: MachineSet
metadata:
labels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id> ﬂ
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> G
machine.openshift.io/cluster-api-machine-type: <role> ﬂ
machine.openshift.io/cluster-api-machineset: <infrastructure_id>-<role>-<zone> 6
spec:
metadata:
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labels:
node-role.kubernetes.io/<role>: " Q
providerSpec:
value:
ami:

id: ami-046fe691f52a953f9 @
apiVersion: awsproviderconfig.openshift.io/vibetai
blockDevices:

- ebs:

iops: 0

volumeSize: 120

volumeType: gp2
credentialsSecret:

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

id: <infrastructure_id>-worker-profile m
instanceType: m4.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
userDataSecret:

name: worker-user-data

@ OpenShift Container Platform == 2] AWS(Amazon Web Services) % 9 o & 3 RHCOS(Red
Hat Enterprise Linux CoreOS) AMIZ #] 4 & t}. AWS Marketplace o] 0] 2] & A&l ™ AWS
Marketplacel| /1 OpenShift Container Platform B~y A& g afof 2] A ¢] AMIIDZ 714 9
oF gyt

@ F S A A FYth(l: us-east-1a).


https://aws.amazon.com/marketplace/fulfillment?productId=59ead7de-2540-4653-a8b0-fa7926d5c845

27%. MACHINE APIZ A}8-31o] AFY oAl

AR 8 7 AL
® OpenShift Container Platform & 28 & wj gt}
® OpenShift CLI(oc)E A % gt}

e cluster-admin A 3lo] 9= AF8-2 2 ocol] =223t}

=E!
1. HA A E CR(AFEAF A 8]l Aax) A Zo] £3HH o] &9 <file_names.yaml<l A YAML <&
gHEY o,
<clusterlD> ¥ <role> vf| 7] *H <= 3H2 A A 8] oF g o}
2. e Abg 54 Yo AT o] FalekA RS A Fe2EAA JE AHFY A AES
el AFUTH
a. ZelzE ] AFY v AES YL g BE e ATy
I $ oc get machinesets -n openshift-machine-api
29 o
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

0

agl030519-vplxk-worker-us-east-1f 0 55m

b. 54 #

B

g HA HE CRAME AL A o] 2lan)e] e Bejd gs 98 S A3

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

z9 o

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

labels:

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

Ze2H 9lza DYy
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=

AHEAL R H A 9l
iR ul Qlme) 43 v AT AT 5 ALY o
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o
=
o,
=
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X
[
rr

A5 Y 1A AlE CRe] &lt ;providerSpec > A Ao A= 7 TP Lo wa} ot
Yt} CRe] &lt ;providerSpec > wlj 7] H =il o3t zAHAI S U 82 FF A2 A AT
w4 A E CR 742 F=3H4 4 2.

ot zfu

3.
5 ¥ %8S 23 ste] MachineSet CRS A4 it
I $ oc create -f <file_name>.yaml
4.
& 718 499 AF78 WA A EIFZ QS A5 o] ZRAEE WHESHe] F71 R #A
MEZ AT
a5
[ ]

e BY S AYstel AFY vA AE B2 A
I $ oc get machineset -n openshift-machine-api

10
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%9 o

NAME DESIRED CURRENT READY AVAILABLE AGE
agl030519-vplxk-infra-us-east-1a 1 1 1 1 11m
agl030519-vplxk-worker-us-east-1a 1 1 1 55m
agl030519-vplxk-worker-us-east-1b 1 1 1 1 55m
agl030519-vplxk-worker-us-east-1¢c 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

2.1.3. 5} A1 2 Spot A2HAFE v £3}= vl A E

AWSo) 4 45 A AES B4 stel BgHA) e Spot A 2H 4T WS Wl E5hA v g2 A
28 % QU Spot A2E A= AHE H A g AWS EC2 § %2 AH8-3h & tul= d2xd2uct
Ak 92 A2 EE o A, FHHOE Y /s AAZ ) go] AHYE
Sl Sz ol Spot 1 ~E 42 A8 4 Atk

i
Q
i

AWS EC2:= AAEX] Spot A=K X8 F88 & A5t AWSE Fho] B s ALg- Aol A] 2
B St A3 vA %2 Byt OpenShift Container Platform& AWS7} g9 O gt A= w3 st
w] FFS = QA 2rH 20N AR EE A A Al FE Y.

AWS7} Q12|25 F 531 Spot Q1 2E 2 oA APFQ

o

5 ZZA 27 HA g A2E AHA

1
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Uk 92 Al E replicas %S $%3517] 918 M AlEx Spot A=A 25 2 F s HAUS AN
Ut

2.1.4. | X A EE A1-g35}o] Spot A2E 2 AA

mlm
E
et
=
X0,
Ty

] Al Al E YAML 71< o) spotMarketOptionsE 3713t AWSe 4] Spot ¢12~E1~
Yt

Azt
providerSpec ¥ = o} o] t}-3 & F7H .

providerSpec:
value:
spotMarketOptions: {}

A9 &40 2 spotMarketOptions.maxPrice 2 =& 47 3} Spot ¢1 € 29| H] &S |
& 5 JdHFUY. o 2 So] maxPrice: '2.50'% AR = JHFU.

maxPrice7} A3 A 7 ¢ o] 32 A|7HF Hd Spot 714 0 & AFE-H Ut} o] gho] AA HA
B2 AT 712 E A 7142 2 U= JI2H 2 7HA 7R F 7P U

e

7124 ¢l & gl = 7142 maxPrice 3t 2 2 A8l Spot ¢1 A€ 2 9]
4 714 S AR SHA &= Aol =FYth

2.1.5. 9] 212 Dedicated Q1 28 A2 n] 3= WA A E

AWS A A F2 v
Dedicated Q1281 A= 4 31
& Amazon EC2 Q12H 2= S 2E SfEd o] FEoA Fe]% o2 F2 |1t Dedicated 912~ 2]
B e d2dart st f8 AR 929 tE AWS AR 9] &8t Aol = 2AFY ). sA A
go] opd 2 A2E 2 U AWS Al ol 4351 79 Dedicated Q1 2€ 29} s=go] S T 7T

4 dguth

AN QE=S gzgﬂq w Al S Dedicated Q1 2~ A2 v £3 5= &}
2 AL =30l 2] VPC(7H Zatolyl Zake =)o AP}, o]

& T AE "HAA T dE 9282 Machine APl A A AgUd. & HYAA 7 e Q)
2 4 stEdo A A3F Yt T8 HdA = 712 HdA Yt A8 HIET = J2=d X
94 H9E stEdo]olA A3

29
P
~

12
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2.1.6. A A E= A}-23}o] Dedicated <1 2€1 2 A A

Machine APl 532 A}-83}o Dedicated 21 28 2o A R Pst= HAS AP 5= AHFUoh Al
A E YAML 514 9] tenancy 2 =& A A sto] AWSAA A& JA2H2E A &g o

Az

providerSpec Z =04 H-& HAEES AP

providerSpec:
placement:
tenancy: dedicated

2.2. AZURE9 A Al A E jHE7]

Microsoft Azure2] OpenShift Container Platform 22 2Ho|A 5A 23 & £=3517] 93] & 9
AAESE IS FAFUG. A& o, AYH= YJAZEE A HAOZ o] 58 F A5 Q= 4l

AE B2 WAL A4 5 dgUth

w4 API7} ZEate e g 1 WA Ba 2 2740 715S AL 5 3
U TH AFE A 2] AY 9l =e}s} Y Zel 2ol = Machine APIS A1-4-312 @ 37}
A% 9 740l ek

Azel EY
N e EE
o] w7} 5

K
o
ot

o
U
1)
>
i)
N
=
Q
(2]
=
=2
o
>
3
i
>
op

o
+

o %0

[

o T
v
K
2
)
flo

ZerH ERE 432 RAW O 9H L 4P

I $ oc get infrastructure cluster -o jsonpath="{.status.platform}’
2.2.1. Azure?] M Al N EALE A} A A &2 O3 A= YAML

o] MEZ YAMLE & A 2] 1 Microsoft Azure g g oA A3 == A N EE A 9] 3}31 node-
role.kubernetes.io/<role>: " 2 o] Eo] AAH =& w5t}
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o] MZ A <infrastructure_id>= ZH2AHE Z20|A Y o AAH S ZFe]2H IDE 7|vlo 2 5=
13z} ID glo] B0l <role>& F71S == Fo]E Yt}

apiVersion: machine.openshift.io/vibetal
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> 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:
creationTimestamp: null
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> g
machine.openshift.io/cluster-api-machineset: <infrastructure_id>-<role>-<region> @
spec:
metadata:
creationTimestamp: null
labels:
node-role.kubernetes.io/<role>: "" m
providerSpec:
value:
apiVersion: azureproviderconfig.openshift.io/vibetal
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:

14
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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" @
L 1.5.7,15,16,17,20

S LHE Z20A Y v AF 3 S XLH IDE 7[wte = st =2 IDE AR Y.
3

OpenShift CLI = 7] x| 7} A X = o] 9 oA o}

He Adalal Aze} IDE AL 4 YT

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

e HEe daste] UYL AL 5 gL

$ oc -n openshift-machine-api \

|$

-0 jsonpath='{.spec.template.spec.providerSpec.value.subnet}{'"\n"}"\
get machineset/<infrastructure_id>-worker-centralusi

ge e Asdsto] vnete b4 L 4 AT

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

2,3,8,9,11,18,19

4,610

12

F7be v dol w2 A FU

2z ID, == Fol &, A S AAF P

H Al A E 9] o]u]A] AR AR E A th. Azure Marketplace o] 1] X S A}-&-3l2] A "Azure

Marketplace o] v] %] A &"S Fx 314 A] L.

15



OpenShift Container Platform 4.9 4l #2]

®

o

N2 {37 335 = oA & AAZ AT A X 223 o 4] vHE Hyper-V A4 V2 o]
o] ] o] = -gen2 Au| A7 Qo1 V1 o]u| X = HulAl §lo] o] o] U]

Ir P

14

A WA e 2 de A4 F
sAe AT A U gol e ARG g Ado] AA T Fol e AQahEA FAFIY

2.2.2. 1A A E 9157

M3 2ol AR AFD v AE ol E T4e WA AES AAste] Auld 54 gaz
g

A 27 A

[

OpenShift Container Platform & 2~ & v x5 ).
[

OpenShift CLI(oc)E A X3 .
[

cluster-admin @ 3to] Y= AL A= ocol] =223t}

A%
1.
H Al A E CR(AF&EAF A A 8]l a2) M Z o] ¥3HE o] 2] <file_name>.yami<l A YAML 3}
4S8 vEUY
<clusterlD> % <role> w7 W4 ZH2 A A3 oF g}
2.
Ad ALe 54 o AR Zho] AR 22 - S EHAA 71E AFE HA Al
EE AT F IdFUG
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27%. MACHINE APIE A1-8-3to] 2571 w4l )

2 2H 9 e WA A EE Ydsted s 9383 A3
I $ oc get machinesets -n openshift-machine-api
%9 o
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
54 A2 A AE CRAHEA A 9] gla2)9] 3 vaojd v5 W8S 233y
c}.

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

2 o

o

apiVersion: machine.openshift.io/vibetal
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>

17
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machine.openshift.io/cluster-api-machineset: <infrastructure_id>-<role>
spec:
providerSpec: 6

828 d= IDYY

N
i
b
[
=
o
e
s
L
v

M
R

AHe A Z2H|AY Qzayt g FH2He A4S A
AEE YA 2 A= 3 At AT 5 AdFyh

ERRY

34

A% WA Al E CR2| &lt ;providerSpec > A A &= 72 EHF w2t o
Yt} CRe] &lt ;providerSpec > ulj 7] H =il d 3t zAHAI S U 82 FFA2] A HAF
HA A E CR 73S FxsHA L.

ot zfu

t}2 93-S 43 3sle] MachineSet CRS A4 g4 th.

I $ oc create -f <file_name>.yaml

o
ol

ge 9de dastel AFY A AE B52 A

$ oc get machineset -n openshift-machine-api

2 o

o

I NAME DESIRED CURRENT READY AVAILABLE AGE
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27 MACHINE APIE A}&-5lo] A35d v A #g)

agl030519-vplxk-infra-us-east-1a 1 1 1 1 11m

agl030519-vplxk-worker-us-east-1a 1 1 1 55m
agl030519-vplxk-worker-us-east-1b 1 1 55m
agl030519-vplxk-worker-us-east-1c 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

A M2 A E7F AHS 7He @ 73 -+-DESIRED 3! CURRENT 3to] A A sty th WAl A EES A}

2.2.3. Azure Marketplace o] v =] A9

Azured] A AP == v A A EE WA 3te] Azure Marketplace €35 2 AL&3l= WAL | =T F
AFU o] A FS AHE-3tel A WA Azure Marketplace o] 7] ] & 714 ¢fof ftUt}. o] v A & 714 &
o o3 AHS AL shA A 2.

olu]x] 7} F A 5}A 9+ Azure Marketplace Al A A= A o w2t U th Bulo] JE= A-$
AN A= redhat & 2] A 3. EMEAY] 9= A< A X A= redhat-limited = 2] A 3t}

o] = 2 7 M o= rh-ocp-worker SKU 2 rh-ocp-worker-gen1 SKU7} 33t o] 51t}
rh-ocp-worker SKU+= Hyper-V generation B & 2 VM o] 1] x] & }elY L t}. OpenShift
Container Platformol 4] A} 8- = 7| 2 AQ2d 2 32 vjAd 29 s@gUth. WA 1 53 75
T A=A FH S AHS-3tE = 79 rh-ocp-worker-gen1 SKU<t A4 H o] v x| & AHS- @t
rh-ocp-worker-gen1 SKU+= Hyper-V 1]z 1 VM o] 0| x| & Jebd .

A 27 A

[
Azure CLI Z&}o]d E (az) & A XA HFYT)

Azure AR ol = A F A3Ho] o1 Azure CLI Za}o]AEE A}2-5lo] o] AR 2223
F4th

19
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[ ]
B
I $ az vm image list --all --offer rh-ocp-worker --publisher redhat -o table
29 o
Offer Publisher Sku Urn
Version
rh-ocp-worker RedHat rh-ocp-worker RedHat:rh-ocp-worker:rh-
ocpworker:4.8.2021122100 4.8.2021122100
rh-ocp-worker RedHat rh-ocp-worker-gen1 RedHat:rh-ocp-worker:rh-ocp-
worker-gen1:4.8.2021122100 4.8.2021122100
[ ]

EMEA:

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

o
i)

q

Offer Publisher Sku Urn
Version

rh-ocp-worker redhat-limited rh-ocp-worker redhat-limited:rh-ocp-worker:rh-
ocp-worker:4.8.2021122100 4.8.2021122100

rh-ocp-worker redhat-limited rh-ocp-worker-geni redhat-limited:rh-ocp-
worker:rh-ocp-worker-gen1:4.8.2021122100 4.8.2021122100

A %] 5= OpenShift Container Platform v & o] #A glo] A& SulE H
Z o] Azure Marketplace ©] 0| A= 4.8.xY Uttt B3t A9 A T Z A 29 A
B2 VMo| 2522 adel=g Ut
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v
o
ol
ot
oiN
ol
W
i
i3

19 51a] A ko] o] v x| & AT T

I $ az vm image show --urn redhat:rh-ocp-worker:rh-ocp-worker:<version>
EMEA:

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

e 9E F s Aastel A% 2AL FEF .

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

EMEA:

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

& 8% 5 stuE A3 ste] AF oFdol g

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

EMEA:

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

A g-2] oluA] AR AR, 53] AXA 9] ghAE,sku 2 WA S 7153
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A Q2] o H| x| Al HL H ®E A}g-5le] WA A E YAML 51 2] providerSpec A Ao t}-2- v
ARFE F7HHd o

Azure Marketplace 71579 ®419] A Z providerSpec o] u] x|

providerSpec:
value:
image:
offer: rh-ocp-worker
publisher: redhat
resourcelD: """
sku: rh-ocp-worker
type: MarketplaceWithPlan
version: 4.8.2021122100

2.2.4. 9] 21 Spot 73 A o2 v E 5= WA Al E

Azureo] ] AaY sl w4l A =S A4 ste] MAS BgEA % Spot 74 WA o WL u] g
A8 5 YUt Spot /Mg v A2 ALE A ke Azure § S AHE S EF 7Y WA nh v
ol AT A2 Ao T Yl MAF, FHH O Y /Hs @ AARE 9} Po] AHHAES 3§
% Y& AAZC o] Spot /by WAL AR & AFUTH

18 oo o

Azure:= QA=A Spot 7HE HAl S T8 T & AsUT Azure= To] 24 SHA AHEA Al 30
% B A3 v A X2 Byt OpenShift Container Platform& Azure7l £ 8 A3 2 W3 v 93¢
& B JQzbzA AR EE A A AL

Th-3 e o] = Spot /M4 A S AHS B W F9E 4 g
[ J
Axu 2 7hA o] Al 44 S 2HFUT
[ J
Spot 7H4 mlAl o] gFel ZaFU
[ J

Azure= £33 S B4 ofgyd.

22



27%. MACHINE APIZ A}83t9] 39 Al #a)

Azure7} 2R A5 F 8351 Spot 7Hd H A km=oA A ?‘%1! He T8 Z2A27 WA g Aa2E 2
AP W4 M E replicas +3F2 553171 913 4l AlE= Spot 7Hd A4S @ F = wA1S AA
gy

2.2.5. vl A EE AL§-5ho] Spot 713 w Al A

H A Al E YAML 312 o] spotVMOptions= =713} Azureo] 4| Spot 713 W A& A1 &e 4= AdH5Y

providerSpec ¥ = o} o] t}-3 & F7H .

providerSpec:
value:
spotVMOptions: {}

e 34 o7 spotVMOptions.maxPrice ?J_Eg A7 3lo] Spot 71 m 2l 9] H]£ S AR
% A& Ut ¢l 2 So] maxPrice: '0.98765'S 44 & 4= )}’\‘4‘3} maxPrice7} A3 7% o]
&2 A7Hd A Spot 714 2 2 AHEHU T 4 ’SE]X] %}3 35 HAd 7142 7]—‘5%"4 o7 A8
ARE AF 7HE WA 7HA7HA g d o

Azure:= Spot 714 WAl 718 & EF 71 0 2 A gyt Al 2" 27} 712 maxPrice= A
AE 39 Azure:= 7H4 AA o et A2H 25 A ASA S5t 28y & F Ao =2 Q)
Axd22 AAS F dHUh

Fx

71 5 7 WA 714 & maxPrice 312 2 AR8-51aL Spot 71 WAl o] A 7HA &
AAsHA e Aol TFU

2.2.6. M Al EQ] 117 #e] 433} 7] B4

O.L.

3}

Azureo] ¢t 53} 71 Al Z3ko] #e) Ul )20 UolEl S gt stat 4 Ut Al 28 APIE A}
g3t 27 Ba) A= A = A5 sE BT 5 ALY

A7 A 71 E A5t H Azure Key Vault, T =3 433t AlE 2 ¢33} 7] ZFEQ3ho. g3
¢} 5 3} Al E= CCO(Cloud Credential Operator)ol] @ 3to] Rod g & A2 2 F o glojor gt 1
A G 7 g3 ¢53) Al E F7) reader 9 Z-S Fof s of P
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A 27 A

[ ]
Azure Key Vault Q1 28 25 Ut}

g23 453t A ES QI 2E whEUY

HA Al E YAML 32 9] providerSpec 2 =o] A4 A t23 4332 FAFUL. A E &
o33 Z2Eyd

providerSpec:
value:

osDisk:
diskSizeGB: 128
managedDisk:
diskEncryptionSet:

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

storageAccountType: Premium_LRS

Azure ¥x] 9| A] customer-managed 7]l tjal &}A|3] Yol 5= AHU T

2.3. GCPIlA v 21 Al E A4

Google Cloud Platform (GCP)<2] OpenShift Container Platform S 8] ~EdA 54 B3 & F=
7] 93l e WA AES AA T F AFUT S So|, A AH = PAREE A MAoR o5 9
T2 oxa uA AE D AA oL AAS Al’*qt}

24


https://docs.microsoft.com/en-us/azure/aks/azure-disk-customer-managed-keys#create-an-azure-key-vault-instance
https://docs.microsoft.com/en-us/azure/aks/azure-disk-customer-managed-keys#create-an-instance-of-a-diskencryptionset
https://docs.microsoft.com/en-us/azure/aks/azure-disk-customer-managed-keys#grant-the-diskencryptionset-access-to-key-vault
https://docs.microsoft.com/en-us/azure/virtual-machines/disk-encryption#customer-managed-keys

274 MACHINE APIZ A1&-51o] AFH 7 Al I

WA AP A5 e Fe 2ol AT 2 v A el 3 299 15e AT 5 3
FUTH AL A Z2u A Qlxe}st 9l Ze) 2H o= Machine APIS A-§-stel® 37t
A% 2 740 Bagvh

913} FPE §9 <] 22267} Machine APIE A8 & 5= 1 th. o] A@e 2o
A%Y A2dol /152 ARsHe TAF 4AE FPolE 489k
J

I $ oc get infrastructure cluster -o jsonpath="{.status.platform}’
2.3.1. GCPolA ¥ A E A8-A} A 9] g]&29] A= YAML

o] M= YAML2 Google Cloud Platform (GCP)ol| 4] A& 5= w A A EE A 2]5}3L node-
role.kubernetes.io/<role>: "' & # o] E o] A H === w5}

o] MZ A <infrastructure_id>= ZH2AHE Z20|A Y o A4S ZFej2H IDE 7|vlo 2 5=
Q13 z} ID gl o] o]y <role>& F71S == Fo]E Yt}

apiVersion: machine.openshift.io/vibetal
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: <role> 9
machine.openshift.io/cluster-api-machine-type: <role>
machine.openshift.io/cluster-api-machineset: <infrastructure_id>-w-a
spec:
metadata:

25
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labels:
node-role.kubernetes.io/<role>:
providerSpec:
value:
apiVersion: gcpprovider.openshift.io/vibeta1
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: ﬂ
- 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> 9
region: us-centrall
serviceAccounts:
- email: <infrastructure_id>-w@<project_name>.iam.gserviceaccount.com
scopes:
- https://www.googleapis.com/auth/cloud-platform
tags:
- <infrastructure_id>-worker
userDataSecret:
name: worker-user-data
zone: us-central1-a

& It;infrastructure_id >2] 73 ¢ S22 E =20 J T o ’E?‘é =1
Q1222 IDE A A FY . OpenShift CLI 3| 7] K| 7} A x| = o] J o O

2 2H IDE 7go
E:LQ_

! =
2 de F dFUh

A3 sto] A==t ID

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

2]

& It;node& gt; °] A9 F71F == FolES AAF Y.

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

ofo
e
to
s
il
X
o
i)
L
v

GCP Marketplace o] v x| = A}-&3l# @A A}

OpenShift Container Platform:
https://www.googleapis.com/compute/vi/projects/redhat-marketplace-
public/global/images/redhat-coreos-ocp-48-x86-64-202210040145

OpenShift Platform Plus:
https://www.googleapis.com/compute/vi/projects/redhat-marketplace-
public/global/images/redhat-coreos-opp-48-x86-64-202206140145

OpenShift Kubernetes Engine:
https://www.googleapis.com/compute/vi/projects/redhat-marketplace-
public/global/images/redhat-coreos-oke-48-x86-64-202206140145

L4

A b 715k &) Qe = AFE R A Q el ol el S A T ol & S0l ALgA F o) v

Etd o] A o ti gk GCP A8 A& Fx3H4 Al L.

0

& It;project_name >ol sl S 2] 2~F ol Al-&3l= GCP ZZ A E 9] o] 52 XA Pt}

2.3.2. {4 A E gHE7]

OpenShift Container Platform Z 2] 25 & u| £ g }.

Solx 24 A AES AAste] Aae 54 A
2=
=]
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https://cloud.google.com/compute/docs/metadata/setting-custom-metadata

OpenShift Container Platform 4.9 4l #2]

[ ]
OpenShift CLI(oc)E A X3 .
[ ]
cluster-admin @ 3o] 9= A2 A= ocol] =223t}
Azt
1.
HA A E CRAFEAF A A 8] A 2) Ml Zo] X3+ o] E0] <«file_name>.yaml<l A YAML 3}
4L HEUT
<clusterlD> 2 <role> vjj 7} e AR s of ot
2.

ol 24 3to] AstA &2 A U LHAA 7IE HAF8 WA A

2 2H 9 e WA Al ESE Ydsted 5 89383 A3
I $ oc get machinesets -n openshift-machine-api
%9 o
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.
54 7%9 14 AE CRAIEA g9 glaz)e] e naw o 39S 2398y
c}.

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

2 o

o

28



27. MACHINE APIE A}-8-3to] 578 w4l

r>'

apiVersion: machine.openshift.io/vibetail
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

828 d==2 DY Y

N
e
b
[
=
o
o
e
L
v

N
I

AHgA A Axehrt Qi 28 S 7
AEE 494 2 Axet 53 AW YL F AU

3
o
=)
r

[

A+ 14l Al E CR &lt ;providerSpec > A Aol = g2
Yrt}. CRe &lt ;providerSpec > wj 7] =0l th 3 A g &L F
A A E CR 7S F=sHA L.

EQFo
34

m{n _a
L

Zoll whe}
o] A 7

ot zfu
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t}3 832 433kl MachineSet CRS A4 1o

I $ oc create -f <file_name>.yaml

o
ol\

o HE e daAste] A% v

>
R
m
Ja
Jfu
o
_] {
rO
)
L
)

$ oc get machineset -n openshift-machine-api

%9 o

NAME DESIRED CURRENT READY AVAILABLE AGE
agl030519-vplxk-infra-us-east-1a 1 1 1 1 11m
agl030519-vplxk-worker-us-east-1a 1 1 1 55m
agl030519-vplxk-worker-us-east-1b 1 1 1 1 55m
agl030519-vplxk-worker-us-east-1¢c 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

233. WAL APT 5 Yt Mg WA A2R 2 W EtE WA A=

WS BAER e A 75 71 v4l AAU A wEahs GCPolA A EE v A ES B
Sol v g2 AT & Y&Uh A4 7H5e 7P WA A28 2 F=3 Compute Engine § 32 AL
g3he Ak Azt znch v go] APFUTH AY A el B ol w4, FRH O 3 s A2
2Eo) o] AHAEE 3188 £t AAR=] A 7@ 7P MA A2 2E 2SS 5 A5y

o}

GCP Compute Engine2 A =X A3 7153 714 Al Q12822 853 4 d54 . Compute
Engine2 QEH A 0] 30 = Fo T = A S dEl= A 4 S AHE A Al B ). OpenShift
Container Platform2 Compute Engineo] 43 4{ 3 @3 o JFS H=A2dH2oA A==
=2 A A7) AZFU L ol 28 27 =R H A e 79 ACPI G3 Mechanical Off 21 5= 30 % 30 &
P AAZ AFEUth. 3o 2 A4 7153 7Hd WAl /128271 Compute Enginecl 2] 3
TERMINATED ] = A 3g vt}
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AA 7158 714 v 2" 20 FFo] Fash= A5
[}
2827t AA 7H5% 7H4 v Al Q128 2o S 24 A7 Fo) EREE S

Fastd A b e 7 A AAEA e AdHE S8 Z2A A7) )
A )22 AR U WA A E replicas 5 F 2 55 }71 S A A A A o AL 2
WS A4

2.3.4. A A EE A}23}o] AA 7153 7HF H Al 2l A8l A A

B Al A E YAML 219 o] preemptibleg 3713t GCPolA] A A 7153 713 v A QA 2d A2 A &3t
T AFHH.

Azt
providerSpec ¥ = o} o] t}-3 & F7Hg .

providerSpec:
value:
preemptible: true

preemptible & true & A3 A A2EH 271 Al ZE & v A interruptable-instance =
o] Eo] A HA Y.

2.3.5. v Al A E9] 317 A7 ¢33 7] SA S

GCP(Google Cloud Platform) Compute Engine& A}8-3}lH Al2-27} 453} 7| & A| 35l t]==3
o glolE 2 ¢E st & 4 AFUnh 71E 229 vloleE Fastats 2ol oy} vlolE gEst 7)1 E
A5 3l o AHEg Y. 7] 23 o 2 Compute Engine2 Compute Engine 7] & A1-83}¢] o] dlo]g
£ ¢33

Machine APIE 2183t 317 2] 712 ¢35 3tE A3 + AFUT. 9A KMS 7] = YA sk A

3
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https://cloud.google.com/compute/docs/disks/customer-managed-encryption#before_you_begin
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Hl A Ao SulE A2 dFalof U Au X A oA 715 AH8-stEH KMS 7] o] &, 7] B °ol&
2 A7 E e gy

3

KMS ¢t & 3to] -8 Aul= ARG S AHS-sHA] &= 7 -9 Compute Engine 7] A u] X
Aol T2l ALg Rk A8 Ul ARG ALBEA W A3 7o A2 5 sl
712 A H| 2 AR A TS Fofsof gt Compute Engine 7] 2 A H] X A1 o] &
service-<project_number>@compute-system.iam.gserviceaccount.com = &-& 7]t
° 2 Y.

KMS 7] 0|5, 7] & o] & 2 91X & A5t o §a2
KMS 715 AL8 sho 4111 2= A19o] S ofe 1AM o 28 2ol e 4 914 u}.

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

A&7 A Al E YAML 512 o] providerSpec 2 =9 ¢33 712 AT 5 A5 o
£ &9 g3 25U

providerSpec:
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 9

2z ghastol ALg = 22 e st 719 olg ek

2]
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©

KMS 7] o] 9= GCP 91 x4 t}.

L4

9 A13: KMS 7] o] EAlsts T2 E 9| IDYUrh. T2 E D7} Y4 ge
Al

A
§- w4 AlE7} A5 w4 A =2 projectiDE 4174 3T,

©

A9 Aak: A | KMS 719] ¢33} @ J ol ALg5 = A v 2 AR GU o A v AA
o] 445X ¢k 79 Compute Engine 7] 2 A H] = A F o] AL &H Yt}

A dl o] EH providerSpec 7| Al 74 & AH&-st] Al WA S A F 23 453t 7=
KMS 7] =2 ¢t syt

2.4. OPENSTACKOI A # 4l AlE A

Red Hat OpenStack Platform (RHOSP)<] OpenShift Container Platform 2] /“Ei dA 54 E3
S AFs7] AE GE HAAESE AT F AFUT A& S0, AdH= AIAZ=EE Al HAlo R 9
z:f?l_— Z,: )J\I:i 0]_1.11]. u—]/\] A—]]E ol _,,]_;3;] l}]/\] o Z]—/Htﬂ— >~ Al/\q];]_

ofl

WA AP} 258l Z2| 2H AR 3 vl g 2 2AIYY 7152 A 5 3
FUT AHEAE Z2uAY 127t = 2 2H o= Machine APIS A}a A 571
e R 7ol 2asyh

Az EHF 739 SHEZHIL Machme APIE A1 28 & gl&Uth o] AlSHe Z
2B A2 HAFRE ALHo] 715& Adst= EHFo A A vo= 283U
ol i AA F WAL F UF ‘4‘3}

Ze2H SHF KIS R S 982 AP

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

2.4.1. RHOSPI A 2] A A E A& A A 9] g]&29] A= YAML
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o] M= YAML2 RHOSP(Red Hat OpenStack Platform)o] 4] 23] 5] = v Al A EZ A 9] 5}51 node-

role.kubernetes.io/<role>: "' 2 # o] Eo] A AH =& At}

o] &4 <infrastructure_id>= S 2]|2HE =202 J & o A F212=H ID
o132z} ID gl o] E o] <role>& 3718 =X go] &t}

i

apiVersion: machine.openshift.io/vibetal
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>
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> g
machine.openshift.io/cluster-api-machineset: <infrastructure_id>-<role> @
spec:
providerSpec:
value:
apiVersion: openstackproviderconfig.openshift.io/vialpha1
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: openshiftClusterlD=<infrastructure_id> @
primarySubnet: <rhosp_subnet_UUID> @
securityGroups:
- filter: {}
name: <infrastructure_id>-worker @
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serverMetadata:
Name: <infrastructure_id>-worker @
openshiftClusterlD: <infrastructure_id> m

tags:

- openshiftClusterlD=<infrastructure_id> @

trunk: true

userDataSecret:
name: worker-user-data @

availabilityZone: <optional_openstack_availability_zone>

1,5,7,13,1516,17,18

Zesge Z2uAYe o 448 28 2H IDS /%o 2 a1 A= DS Ag T
OpenShift CLI 714 7} 23] 5 o] Qo™ o} e < st A =a} IDE AL 4 YFh

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

2,3,8,9,19

F7He = ol 2e A4 P

MachineSet?] A v 25 A3 & A2, Av] 25 A A vreta g3 483yt d
B o] uj) £ )| = anti-affinity === soft-anti-affinity 3 2 o] Aa3g ).

o YES A v zsof FUth. d M EYIE AZFHA Y EYZu Lol b JES
F7FgU ok =3 primarySubnet 3o 2 AlEH = U EYIE £ oF g}

2 Ad=EFJAEE AAE RHOSP A BUlS At Ayt o g o] Byl install-
config.yaml 3} o] X} machineSubnet 3} 0 2 A& =& A Bl 3 FA ).

2.4.2. RHOSP A4 SR-IOVE Al&3l= Al A E AF2- A A 9] g]l429] A= YAML

e

SR-I0V(Single-root I/O Virtualization)<l tjs] S8l 2HE A= A A3 7|&S AHEsl= 4

AEE QAT = 9Jd&5Urt)


https://access.redhat.com/documentation/en-us/red_hat_openstack_platform/16.0/html/command_line_interface_reference/server#server_group_create
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o] & YAMLZ SR-IOV Y E9] A& A1&-sl= WA A EE Ao A4 E === node-
role.openshift.io/<node_role>: "= o] & o] XA Ht}.

o] Al Z o A infrastructure_id= S8 2HE Z29|AJ ] A3} ZFH2H IDE 7|vte =z 5= <1
x g} ID g o] &9l node_roled F71g == o] &Y}

o] MZ L "radio” @ "uplink"l= F 7l 2] SR-IOV Y EQ A E 7/IAFU L. U EY A=
spec.template.spec.providerSpec.value.ports %559 X E A o]0 A-&FH Ut}

Fx

SR-IOV vl ¥ o} A A ul |5 o] AFo] Aol AFUth o YuHA WSS
A =2 E "RHOSOI A 14l A& AL} 4 o] 2] 220] 4F YAML"S F23H4 4] 2.

SR-IOV Y E 9|25 A-g3te WA AES o

apiVersion: machine.openshift.io/vibetal
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: openstackproviderconfig.openshift.io/vialpha1
cloudName: openstack
cloudsSecret:

36



3

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:
- UUID: <machines_subnet_UUID>
ports:
- networklD: <radio_network_UUID> ﬂ
nameSuffix: radio
fixedIPs:
- subnetlID: <radio_subnet_UUID> g
tags:
- sriov
- radio
vnicType: direct 6
portSecurity: false ﬂ
- networklD: <uplink_network_UUID> 9
nameSuffix: uplink
fixedIPs:
- subnetID: <uplink_subnet_UUID> G
tags:
- sriov
- uplink
vnicType: direct ﬂ
portSecurity: false
primarySubnet: <machines_subnet_UUID>
securityGroups:
- filter: {}
name: <infrastructure_id>-<node_role>
serverMetadata:
Name: <infrastructure_id>-<node_role>
openshiftClusterlD: <infrastructure_id>
tags:
- openshiftClusterlD=<infrastructure_id>
trunk: true
userDataSecret:
name: <node_role>-user-data
availabilityZone: <optional_openstack_availability_zone>
configDrive: true

7t £EO W= 2 UUIDE 9 FY o

2%. MACHINE APIS A}-&-3}o] Z 3
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7k FE o] A uY UUIDE 92Tt

vnicType w7/l 52| 74 7} £ E ] t3] directo] o] of g},

8

portSecurity vj 7] <= 742 7} L Eo 3 false o oF gt}

[

LE noo] MBSl W LEO] o) B 1% L FEHE T4 4L A4 5 dxUh A
A B

2R 20 ¢ aFS 246 aFel 94" 2E XE &gt

configDrive = 7] 5= k-2 true o oF g}

Fx

HEI DL ABY 50| g=5g 53 YAHAE XE & EFH o] stgdyth
olZ 3 EZ X WA E EE ] o] &2 <machine_name>-<nameSuffix> s 92 u} 5]
t}. nameSuffix 2=+ ¥ E A ojo] & gt}

SR-I0V 424 HF 49 418 X Q3= OpenStackel] 28 2H A X

2.4.3. T E Hglo] H|FA3}H SR-IOV ] £ E 9|5 A= YAML

EE HQlo] H|&A 319 Y E ¢ 29 A] SR-IOV(Single-root I/0 Virtualization) ZEZ QA 3l#1 A
spec.template.spec.providerSpec.value.ports 25| g2 o7 T EZ ¥3}31E= fA A ES A g}
Ut} %3 SR-I0V 12l Al E 9} o] 2t Ao & YEYA D AHY S EH o] 28 ALE35l] AAE T E
of s FAst= AE B 2F L5 E&HE F4L B A dEYU
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274 MACHINE APIZ A1&5lo] AFH # Al

WA A H o] 3l e F EE = theo] B gt

[ ]

APl 2 ingress 71 IP X EJ] 3] 85 F4 %
[ ]

AFE Bt aF
[ ]

A VEY D 2 o] A7

EE 1eko] MB35 E SRIOV vl E o} A H ul N5 o] AZo] A H o] U
oh. AubA Q) 1 E-S 715512 ¥ RHOSPol 4] SR-IOVE ALg-3h WAl A= A2t 4
|

2220 AZ YAMLES F23H4A] 9.

SR-IOV Y E9| 35 AM§-3taL X E H o] H| 451 w A A E S 4

apiVersion: machine.openshift.io/vibetal
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: openstackproviderconfig.openshift.io/vialpha1

s

2]
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40

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:
- subnetlD: <machines_subnet_UUID> 9
nameSuffix: nodes
networklID: <machines_network_UUID> e
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>
openshiftClusterlD: <infrastructure_id>
tags:
- openshiftClusterlD=<infrastructure_id>
trunk: false
userDataSecret:
name: worker-user-data
configDrive: True
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HELI Z AEY 55°] 35S F3 AHE XE A EF o] &4stgdYr).
olZ 3 EZox WA E X E ] o] &2 <machine_name>-<nameSuffix> s 82 u} 51
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Z 2] 2€ 7} KuryrE A1-8-3t32 RHOSP SR-IOV U E ¢] 0] X E ®elo] H|EA3IHE A A3
o] 7] ¥ X E = vl ojof .

4
ol
=
>

spec.template.spec.providerSpec.value.networks.portSecurityEnabled vl 7] ¥ 5=2] z}t
o] falsez A4 G r}.

z} 4] B 4 o] spec.template.spec.providerSpec.value.networks.portSecurityEnabled vj
MW ghol falsez A4 gt}

spec.template.spec.providerSpec.value.securityGroups zto] empty: [|2 24 ).

SR-IOV:E AF8-313 EE meto] ujadste Kuryrol A 222 tgt WAl e 84 o

networks:
- subnets:
- uuid: <machines_subnet_UUID>
portSecurityEnabled: false
portSecurityEnabled: false
securityGroups: []

HE FAFE L IFL 71 VM A Ao 20] 83 5 AFUT o2

et

o}
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$ openstack port set --enable-port-security --security-group <infrastructure_id>-<node_role>
<main_port_ID>

2.4.4. 1A A E 9157

ool g w4 AES A4elel A 54 93w
2=
=]

A 27 A

[ ]
OpenShift Container Platform Z 2] 25 & vl g t}.

OpenShift CLI(oc)E A X3 .

cluster-admin @ 3to] Y= A} A= ocol] =223t}

A3
1.
HA A E CRAFEAF A A 8] A 2) Ml Zo] X3+ o] E0] <«file_name>.yaml<l A YAML 3}
4L ey
<clusterlD> 2 <role> v 7l H4= 3H-S A A ) oF g}
2.

ol 24 3to] SstA &2 A FHULHAA 7€ HAF8 WA A

$ oc get machinesets -n openshift-machine-api

2 o

o

NAME DESIRED CURRENT READY AVAILABLE AGE
agl030519-vplxk-worker-us-east-1a 1 1 1 1 55m
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agl030519-vplxk-worker-us-east-1b
agl030519-vplxk-worker-us-east-1c
agl030519-vplxk-worker-us-east-1d
agl030519-vplxk-worker-us-east-1e
agl030519-vplxk-worker-us-east-1f 0

cCo = A

I

*

-n openshift-machine-api -o yaml

2 o

o

apiVersion: machine.openshift.io/vibetal

kind: MachineSet
metadata:
labels:

2%. MACHINE APIZ A}&-31o] AFY Al A4

1
1
0
0

0

$ oc get machineset <machineset_names \

55m
55m
55m
55m
55m

3 A9 WA AE CR(AHA 9] A2)9 e nedd b 93 49y

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

828 d==2 DY Y
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AHg A 2| A Axes} Qe Fe2E e BS A
AEE ZYA 9 ol=g {3 HA A 4= A5}

=|l=l

o
>

A5 9 1A A E CRe &lt ;providerSpec > Al o) Q&= ke SR E o E}B} ‘3}

Urt}. CR9] &lt ;providerSpec > wi 7§ ¥ 59 th & AA & W& ZFA9)
B4l Al E CR A& x4 A L.

=
L=
2

t}g 838 433l MachineSet CRS A4 gt}

I $ oc create -f <file_name>.yaml

oY
ol

o WEe A AFY WA AE 258 FAFY .

$ oc get machineset -n openshift-machine-api

2 o

o

NAME DESIRED CURRENT READY AVAILABLE AGE
agl030519-vplxk-infra-us-east-1a 1 1 1 1 11m
agl030519-vplxk-worker-us-east-1a 1 1 1 55m
agl030519-vplxk-worker-us-east-1b 1 1 1 1 55m
agl030519-vplxk-worker-us-east-1¢c 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

A M2 A E7F AHS 7He @ 73 -+-DESIRED 3! CURRENT 3to] A A sty th WAl A EES A}
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2= ATE & Tl 9¥ S oA A

2.5. RHV w1 A E A

Red Hat Virtualization (RHV)<] OpenShift Container Platform & /\Ei A EA EA S A FL5}7]
A3l 2 WA MES AAT F FUh oS S0}, AYHE AIZEE A A0 o5 = A=
2 ol=g nAl A E D AH AL AT S Al’\L]E}

HA AP} &&= S| 2Ho AT a1 g Al 3] @ ALY 7153 A E =
FUT AR Z2H] A Y Q1= 27} = E 2] 2 H 9= Machine APIE f\}ﬂ stz 371
AF 2 4ol e

A2k F9E 9] 227} Machine APIE ALEE 4= Rlgri. o) Ade 2
2elol AW FFY A 2T o] 7152 AAsHe TR A E Aol A gk
o w7 W e A

ZelzHel TAF 43 vaW e 9 e A4 P

I $ oc get infrastructure cluster -o jsonpath="{.status.platform}’
2.5.1. RHVO A A A E AL&A} A2 g4 4= YAML

o] Z YAML2 RHVe A A3 == M4l A EE A 2] 35l node-role.kubernetes.io/<role>: "' = 3|
o] & XPE,E' ==& Wy

0
¢

o] A= d|A <infrastructure_id>= 28| 2HZ Z2n|xJdad o 443 2 IDE 7|uto 2 3=
=z} ID Flo] Eo]H <role> F713 == o] E YUt}

ﬂil
»

apiVersion: machine.openshift.io/vibeta1l
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> g
name: <infrastructure_id>-<role>
namespace: openshift-machine-api
spec:
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replicas: <number_of_replicas> 9
selector:
matchLabels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id> ﬂ
machine.openshift.io/cluster-api-machineset: <infrastructure_id>-<role> G
template:
metadata:
labels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id> Q
machine.openshift.io/cluster-api-machine-role: <role> @
machine.openshift.io/cluster-api-machine-type: <role> m
machine.openshift.io/cluster-api-machineset: <infrastructure_id>-<role> @
spec:
metadata:
labels:
node-role.kubernetes.io/<role>: "" @
providerSpec:
value:
apiVersion: ovirtproviderconfig.machine.openshift.io/vibeta1l
cluster_id: <ovirt_cluster_id>
template_name: <ovirt_template_name> @
instance_type_id: <instance_type_id>
cpu:
sockets: <number_of_sockets> @
cores: <number_of_cores> @
threads: <number_of_threads> @
memory_mb: <memory_size> @
os_disk:
size_gb: <disk_size> @
network_interfaces: @
vnic_profile_id: <vnic_profile_id> @
credentialsSecret:
name: ovirt-credentials @
kind: OvirtMachineProviderSpec
type: <workload_type> @
auto_pinning_policy: <auto_pinning_policy> @
hugepages: <hugepages>
affinityGroupsNames:
- compute
userDataSecret:
name: worker-user-data

Ze2rEE Z2NAYS o 243 28 2H IDE 7lwo 2 e 91xe IDE A
Openshift CLI (oc) #1714 7t AA S0} Yo ohe WA S dadsa 1=} DS AL

t}.

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

123,101,513
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27%. MACHINE APIZ A}8-31o] AFY oAl

2B A7} 3= RHV 28 2H 9] UUIDE A A 3.

S A stE d A4S RHV VM 22318 A gy .

Qe Abg: VM 128 2 32 Ao

instance_type_id 2 == 1 o] Al %] ¢tor FF g 2o A A
A4t

ARG E EFeE A4S o] MARTE ZE SEdo] ANFE ARz CPU
= E38 VM S=glo] wAMSE A9 Bast Aadch

At CPU BEo] 24, o] 8 29 =8 X9 CPU 74 o] £3so] Y&ch
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A9 Abgk: VM| 22 5 A Tk

A Apg: AT To] 58 XA .

A A4g}: VMe] W 22 271 S MiBZ A3 o).

A 9 7s 3 d23 3718 GiB2 A duo.

A AL VM) J EY A Qg3 o] 2 -5 Y o] v/l & £ 31+= 7 -5 OpenShift
Container Platform& €l Z 3104 2 E Y| EQ I QA gy o] A E 2143} A Y| EQ A Qg H o] X~
S AT

A& A1 vNIC =29 IDE A A Fy ).

RHV 21

ol\

AHE RAF AR 1FS A A

A AL 12" 27 HAstE Qa2 E 38 AZ AT o] 32 RHV VM wji 7 =9
F2 nF U} A Y= -2 desktop,server (7]123h), high_performance ¢ t}.
high_performance= VM| A & 7 A3} A 4t A 3F A}glo] ,,1*1,]1:} dE 9 :L;q].\:ﬂ, 2&E9 A}

£3to] VMol A 28 4= glsu o ZAI 3 |88 713 o3l #2] 7fo] =0 A 1A 5 714 w4l =l

Za 9 E e zl—Zo]-/‘\:])\] o .


https://access.redhat.com/documentation/en-us/red_hat_virtualization/4.4/html-single/virtual_machine_management_guide/index#Configuring_High_Performance_Virtual_Machines_Templates_and_Pools
https://access.redhat.com/documentation/en-us/red_hat_virtualization/4.4/html-single/virtual_machine_management_guide/index#Setting_NUMA_Nodes

274 MACHINE APIZ A1&51o] A#FH 7 Al #g)

A Apg: Hugepagesh VMo 4] hugepages< 7 9 5h= KiB 27 Yo #] €1 =] = t: 2048
Wi 1048576. A & 8- 71y vl #2] 7o) =0l A Huge Pages 74 & Fx314 A 2.

A AbgH: VMol 2 galof b A E 2% ol 22U th A5E 252 oVirtel] glojof &
Ut

3

RHVA: VIR 943 o 2512 A elo 8120 ol 1ol Wl gk 413914
©w RHVE H1Z3l0) A48 al'F vlusel e AHe g

2.5.2. A A E 915 7)

SolE Tga WA AES Ast] Au@ 54 9)a=
%

A 27 A

[}

OpenShift Container Platform 22| 25 & vl £ g t}.
[}

OpenShift CLI(oc)E A X3 .
[}

cluster-admin @ 3ko] = A& A& ocol] 2213 ).

A=}

1.

HA A E CRAHEA XA g 4&2) M Zo] ¥£3HH o] S o] <file_names>.yaml<l A YAML 3}

4S8 vEUYg

<clusterlD> 2 <role> vl 7] = 3k2 A A &) oF o).

2.

Rel Apah: 54 Yool AR gol FASA Be A Fel el 1E AFD WA Al
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https://access.redhat.com/documentation/en-us/red_hat_virtualization/4.4/html-single/virtual_machine_management_guide/index#Configuring_Huge_Pages
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E
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Y2 A5F8 A AlE

il
[0

ydaed ge gae A9,

$ oc get machinesets -n openshift-machine-api

%9 o
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-1c 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
54 279 WA AE CRAHEA 9] glax)9] g nefd v B3 S 23
}.

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

2 o

o

apiVersion: machine.openshift.io/vibetal
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:

L
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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

828 == DY Y

712 e ol welytt
iy =31

AHe A Z2H|AY Qzayt g FH2He A9 A
AEE FPA L Q= {3 A AT = A5U.

g v A

34

79 v Al A E CRY &lt ;providerSpec > A Aol Y= e ZH ) wa} o
1,]1:} R91 &lt ;providerSpec > w7l ol o & ZAHA G W82 FFAL] A= A
HA A E CR 7S FxsHA L.

ot zfu

o} 9 %2 A3 3slo] MachineSet CRS A4 gyt

I $ oc create -f <file_name>.yaml

o
ol\

ge e At AFY nA AE 252 B3

$ oc get machineset -n openshift-machine-api

2 o

o
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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 55m
agl030519-vplxk-worker-us-east-1b 1 1 1 1 55m
agl030519-vplxk-worker-us-east-1c 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

Al ¥4 A E7} 4§ 7H5 8 7 5-DESIRED 2 CURRENT gto] I3 th. w14l AlES A}
ST F AL AT 2P Fo 9L oA A

2.6. VSPHERE 4| w4 A E A4

VMware vSphere2] OpenShift Container Platform S8 2HA EAH 53 & F=3517] 98l g2
HA ANEES BHE F AdFHUT A& yAEHE AIAZEE A HAOR o] 53 F I =T Q= v
A AE D Ad fil S AT 5 Al’\‘flﬁ}-

WA APIZ 2H5 st ZesHolA g aF v A #el B 29 715 AT 5 9
#UTh AHEAL 2l A Axelst 9 Fel 28 o= Machine APIE AL&-3l2l®l 7}
A% 2 740 Bagvh

ol TAE §J 9 ZHAH }Machlne APIE A123 F= QiU o] A &
2Hd A48 A7 A=Ho] 7S Addtes ST A9 Afolx A&
ol MiZivir= AX WAL F+ AFUH

I $ oc get infrastructure cluster -o jsonpath="{.status.platform}’
2.6.1. vSphereol 4] M A A E A&7} A 9] g4 29 A= YAML

o] M= YAML2 VMware vSphered] 4] 23 =] = 1Al A EE A ] 5152 node-
role.kubernetes.io/<role>: ""2 # o] Bo] (A H == & w5t}

52
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o] MZ A <infrastructure_id>= S 2AHE 22 0|A Y3 o AAH S Ze)2H IDE 7|uto =

1=z} ID P o] EolH <role>2 571 == FolEYYtt.

apiVersion: machine.openshift.io/vibetal
kind: MachineSet
metadata:
creationTimestamp: null
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> 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
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:

)
e

2]
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datacenter: <vcenter_datacenter_name> @
datastore: <vcenter_datastore_name> @
folder: <vcenter_vm_folder_path> @
resourcepool: <vsphere_resource_pool> @
server: <vcenter_server_ip>

SYLHE Z2HA Y v AF 3 2L IDE 7|vte 2st= A= IDE AZ UG
OpenShift CLI (oc) #| 71 x| 7} A X H o] Qo v ¥ S APsto] d=z}IDE 45 dFY

t}.

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

A% W4 A =S v £ vSphere VMUl 91218 A A o] VMU E9) & g2 AF
g A 28] 22 2E ) A Aok T

2123 vSphere VM 1 =2 (o) : user-5ddjd-rhcos)2 ] A g t}.

A9 W4 A

[

£ v £ vCenter Datacenter2 =3 gt}

:lkl

A%E v A A

fu

= vl £ 8 vCenter Datastore= A A gt}

34

vCenter2] vSphere VM Z9 o] 73 (<l : /dc1/vm/user-inst-5ddjd)S A4 3}

VM<e] vSphere g &2 2 AAFU .
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)
-

@

vCenter A 1] IP == A 3td =2l o] &3 A AP

2.6.2. j Al A E Az 9 2 Q3 H% vCenter A3+

vCenter2] OpenShift Container Platform 2 2] 2 g oA vl A EE 34 o}it]‘?i Ha3dl grrs
AL, BASEAL, AHA T 5 = Aol e AR S AFSSloF duth B et R E A AT F Y
= 7 Zrag e 2249 A Ao Jde AR S AHSetE AU YL

229 A Ao Y= AR S AL T F = AT 2od HA ARS FosEd 4TS A5k
St e Tol= v A A EE AA, 2A D9, AHA) 3132 OpenShift Container Platform 2 2] 2~ € o]
A S Pxﬂ’é‘}— o 283 HL vCenter g gl A3go] Yol AFYT

o 2.1. 9]A A E #A2o] P Q3 FH4 vCenter 2 2 A

oy st9] vSphere 7 A

vSphere vCenter Always InventoryService.Tagging.A
ttachTag
InventoryService.Tagging.C
reateCategory
InventoryService.Tagging.C
reateTag
InventoryService.Tagging.D
eleteTag
InventoryService.Tagging.D
eleteTag
InventoryService.Tagging.EditTa
9
InventoryService.Tagging.E
ditTag
InventoryService.Tagging.E
ditTageECDHESessions.Valid
ateSessionECDHEStoragePr
ofile.Update1.viewStoragePr

ofile.View'
vSphere vCenter Cluster Always Resource.AssignVMToPool
vSphere Datastore Always Datastore.AllocateSpace

Datastore.Browse

vSphere Port Group Always Network.Assign
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oy st 9] vSphere 7 A

7H3 Al £ Always VirtualMachine.Config.Add
RemoveDevice
VirtualMachine.Config.Adva
ncedConfig
VirtualMachine.Config.Anno
tation
VirtualMachine.Config.CPU
Count
VirtualMachine.Config.Disk
Extend
VirtualMachine.Config.Memory
VirtualMachine.Config.Mem
ory
VirtualMachine.>-
<.PowerOff ECDHE
VirtualMachine.Forwarded.P
owerOn ECDHE
VirtualMachine.CreateFrom
Existing Forwarded
VirtualMachine.Delete
knative
VirtualMachine.Clone.Clone
VirtualMachine.Config.Disk
Extend
VirtualMachine.Config.Mem
oryExtend VirtualMachine.

Hol 7Hd wAl &4 Resource.AssignVMToPool
735 VirtualMachine.Provisionin
g.DeployTemplate

vSphere vCenter Datacenter A7
=

1CSI(Container Storage Interface) & A}-&31= 2~ &2 %] W4l = o tIStorageProfile.Update 2
StorageProfile.View & 3o] 2 ¢ 3Ht}.

T8

o 3 CS| =2}oln] & 7] 52 OpenShift Container Platform 4.9¢] 71& 2] Hol J5Yth
ZpA| & W &2 OpenShift Container Platform o] 4] X] ¢ 6= CSI E&}o] i Z 3% Al 9.

o Tol A= Al 2e) AE Belo] Bas As Ak Aol ulsl A4H 5 Aueh
I o 22,94 A D A o] 4H
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vSphere ¢

vSphere vCenter Always L9 3tA % vdd d4 A%
vSphere vCenter 71E ZY Q3R] &S ReadOnly + 3+
Datacenter
A z2ade s A5 5 Ude J4 Ag
A3
vSphere vCenter Always R e vdd d4 A
Cluster
vSphere vCenter Always 2 9 3lx] ¢S vygd 4 A
Datastore
vSphere Switch Always dastA &3 ReadOnly « &
vSphere Port Group Always I Q34 &S Ude g4 4
vSphere vCenter 71E £9 g7 g5 vdd d4 A%

Virtual Machine Folder

93 AFNO T AA S A= ol o AA g U] -8-2 vSphere &4 9| 4] vSphere 3 4
AREAL A A& FESHA A L.

CSl =zg}oly] 9 7]55 A Aol g AA g -8 OpenShift Container Platformel 4] =] ¢
shi= CSl =2toln| & F=xstd A 2.

26.3. 2179 WA AES AL S AL A T2 AY Axes} g FU2H 274

AFgAL ZRHAY Aze}t 9 Zel2uol A FFY WA =S ALg5# W Machine APIZ AH$
sho] Zel28 w4 A AsloF T

A% viA AES A s 28 2H 0] Az} IDE ATE 4 2lojof Gtk
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https://docs.vmware.com/en/VMware-vSphere/7.0/com.vmware.vsphere.security.doc/GUID-5372F580-5C23-4E9C-8A4E-EF1B4DD9033E.html
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/storage/#csi-drivers-supported_persistent-storage-csi
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_4

S92 RIZ IDE 7HA e b5 B8 S A3Pd

I $ oc get infrastructure cluster -o jsonpath="{.status.infrastructureName}'
vSphere Q15 AR Q7 A3 5=

7Y WA Al EE A1-2-512H Machine API7} vCenters}l 43 283 4= 9l o] of g t}. Machine
APl 4 2 47} vCenterel %43 283t = 5 A3 Yol dl= 215 A X += openshift-machine-api 4] ¢
23| o] 220 A A8 glofof g

$ oc get secret \

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

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

AR =
= |

e
o]

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

o] 7] A < veenter-server >+= vCenter A 1] 2@ < openshift-user >2] IP 4 == A 1314
=u] ¢l o] &(FQDN)°] 32 < openshift-user-password >+= A}-8 & OpenShift Container
Platform &)z} 214 =9 9},

Azglo] g A9 the BF L FAstel AR AY T

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

Ignition 7+ & Ag =

VM7 v A1)S 28] A st d 583 Ignition 74 o] & g 3h ). Ignition 74 ol = Machine
Config Operatorol A 7} Ignition A3 714 €. 7] 9]¢ machine-config-server 49} A| 28l A1 5]
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Bz o7 o] 4 -& machine-api- operator Y] ¢J 25 o] 2~ 2] worker-user-data A] =3l o] A FH
. AR HA AEE WA A Z2A X F AR S FExFU
O~

203 Hore] EASEA FAste W b B

mlo
i
=
L
u)

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

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

AR =]
= )

e
o

disableTemplating: false
userData:

{

"ignition™: {

.}.,.

AR 2L 7] A A A gk o] FA o] 9lojok T}

NaZel gl G e BH e A ste] A2 S A4 T

H

$ oc create secret generic worker-user-data \
-n openshift-machine-api \
--from-file=<installation_directory>/worker.ign

o] 7] A <installation_directory >= 2 AR Foll A ALHS AAs= | AHEE o

CEEDISIEY
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Machine Config Operator o] 3j

RHCOS 4 =] 9 OpenShift Container Platform . EXE W 3 & 4] X A]Z}

2.6.4. A A E 9157

AR ZzaRol ] AR AFY WA AE JolE Aqe WA AEE AP ste] AeF 57 9=
E

AR 2| A ke AR E S 2HE AR 22N Z=hAY
Ax=xzrt A ZH2H gE U EYA 2d o] Ut o] 83 zpo| 2 A& AHEA 7L
Z2HAY T A7t = S LA AF 22 BdA A7 ALHA d5UT
olg 3 ZH2H AL AFY A AEE FAYPA D ol =g 3 AT AT = YL
Yo

A 27 A

[ ]
OpenShift Container Platform Z 2] 2~H & vl £ g t}.

OpenShift CLI(oc)E A X3 .

cluster-admin @ 3to] Y= AL A= ocol] =223t}

vCenter ¢l 22§l 2ol 7h4 WA Wl Eshw] We g Ade] A3 A H dlolg A gl 2
g o) 2 Aol YT

Fe2HoN AR A Azets ALgats 4% dlF w4 ol U@ 54 Machine
APl 2.7 AL 58 5 d5U T

H Al A E CR(AFEAF A A 8]l a2) MZo] ¥4 o] 2] <file_name>.yami<l A YAML 3}
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/post-installation_configuration/#understanding-the-machine-config-operator
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/installing/#installation-vsphere-machines_installing-vsphere

274 MACHINE APIZ A1&-51o] AFH 7 Al I

ol T gol FASA L A5 Fe2HAN 71E

A5 =4 A

2 2H 9 e WA A ESE Ydsted s 9383 A3
I $ oc get machinesets -n openshift-machine-api
29 o
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-1c 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.
54 7%9 94 AE CRAIEA g9l gaz)e] e vaw g 39S 2439y
c}.

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

2 o

o

apiVersion: machine.openshift.io/vibetail
kind: MachineSet
metadata:
labels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id> ﬂ
name: <infrastructure_id>-<role> g
namespace: openshift-machine-api
spec:
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62

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

828 == IDYY
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e
e
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v}

4

9
R

AlgA Z2H| A Qxgrt A= FE2He A9 7

g w4l
AEE 494 2 e} 43 A 44T = Ak

=|l=l

"

79 1A A E CR9| &lt ;providerSpec > A A 9] Y= 7S Z A E | wja}
1,]1:} RQ] &lt ;providerSpec > vl 7] A =0l Ol g A U &S FFAe] AE 7
HA A E CR A4S ZxshiA Q.

2

o, E{ﬂ.l

AHE A 22 A Y Az} 7 = S L2EH A3 AF8 A AEE APs= F¢

& Fa g2 58 FANL.

vSphere providerSpec %t 2] o
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apiVersion: machine.openshift.io/vibetal
kind: MachineSet

template:

spec:
providerSpec:
value:
apiVersion: machine.openshift.io/vibeta1l
credentialsSecret:
name: vsphere-cloud-credentials ﬂ
diskGiB: 120
kind: VSphereMachineProviderSpec
memoryMiB: 16384
network:
devices:
- networkName: "<vm_network_name>"
numCPUs: 4
numCoresPerSocket: 4
snapshot: ""
template: <vm_template_name> 9
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

vCenter 213 A 1 7} X349 openshift-machine-api Y] ¢ 23 o] 2~ 2] A]

Az Fo AAA Z 252 RHCOS VM (£ o] 594t}

= 9 3t Ignition 74 215 A W 7} E 3 openshift-machine-api v] g 23] o] 2~
o] A|A™ o] FHY T

L4

vCenter A 1] 2] IP 4 == FQDN(A #3td =v| 2l o] F)¥ Yt}
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o

ol\

64

o

t}3 ¥ 2 433kl MachineSet CRS A4 o

$ oc create -f <file_name>.yaml

o HE e daste] AFY v

>
R
m
1
Jfu
o
_] (
rO
ot
L
)

$ oc get machineset -n openshift-machine-api

g o

NAME DESIRED CURRENT READY AVAILABLE AGE
agl030519-vplxk-infra-us-east-1a 1 1 1 1 11m
agl030519-vplxk-worker-us-east-1a 1 1 1 55m
agl030519-vplixk-worker-us-east-1b 1 1 1 1 55m
agl030519-vplxk-worker-us-east-1c 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

s ot 74 -9-DESIRED 2 CURRENT ko] & X
5 UEAT R E Tl 332 oA 2P

g

Ut v
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f ]

/ 5

% 27D o199 A HE 248 SR ks B9 v Al E WE S FEAA L.
t\_\ ]

3.1.Abd a7 Abg

[
Fe 2 AA o] Z2A S A 3}31e] A X 4 ol A networking.machineNetwork[].cidrei]
230l AR L FAYPAE A HE 92 FA 7 HA A = 25 A] 7 Al 2] noProxy
P o ZdAE F=71s oF o
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OpenShift Container Platform S 2] 2H 9 oc W33 & A X g}

cluster-admin @ 3to] Y= A} A= ocol] =223t}

28 2go g WA AES FAFY
I $ oc get machinesets -n openshift-machine-api

H Al A E = <clusterid>-worker-<aws-region-az> @ 2] 2 2 J}d g},

Ze2Hd e WAL g
I $ oc get machine -n openshift-machine-api

AA sl v Ale) 742 4

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

$ oc adm cordon <node_name>
$ oc adm drain <node_name>
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©
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w4 A=
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I $ oc scale --replicas=2 machineset <machineset> -n openshift-machine-api
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gee Fag.

e

I $ oc edit machineset <machineset> -n openshift-machine-api
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apiVersion: machine.openshift.io/vibetal
kind: MachineSet
metadata:

name: <machineset>

namespace: openshift-machine-api
spec:

replicas: 2
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} AUk,
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J i

<
I $ oc get machines
3.3. W2l A E 2HA)] A =

Random, Newest 2! Oldeste] A 7}x] 2tA] g4 o] X 4gYt}. 7]H§k° Random¢ Y t}. uj=lA o
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spec:
deletePolicy: <delete_policy>
replicas: <desired_replica_count>

2HA] A A o) A A Qlo] & A v Ao machine.openshift.io/cluster-api-delete-machine=true 21 &
F7tst] 54 w49 2kA] ¢4 £9E AR T 7= dFUH.
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/machine_management/#manually-scaling-machineset
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I $ oc edit machineset <machineset> -n openshift-machine-api

HA NES 02

u

a23uyg.

Ay

I $ oc scale --replicas=0 machineset <machineset> -n openshift-machine-api

=

s

oS FP T
I $ oc edit machineset <machineset> -n openshift-machine-api
e AR

T YAMLS 5 §-3to] w4l A E

i

J (
0%
it
4
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32
oy
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apiVersion: machine.openshift.io/vibetal
kind: MachineSet
metadata:

name: <machineset>

namespace: openshift-machine-api
spec:

replicas: 0

wHAlo] A A2 wW7tA] 7| H Y.

2o uet WA AES SFTU

I $ oc scale --replicas=2 machineset <machineset> -n openshift-machine-api

=

¥

gee Fag.

I $ oc edit machineset <machineset> -n openshift-machine-api
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apiVersion: machine.openshift.io/vibetal
kind: MachineSet
metadata:

name: <machineset>

namespace: openshift-machine-api
spec:

replicas: 2

Aol AlaHE WA Zh U A mAlel v Al Al Ee] ulg WAl ge] xaH ol A%
Ut

4.2. RHVe] g2 2Eg X LuQ o2 k& nlo] 1 oA

OpensShift Container Platform A EZ &< 2 7 #% ==& RHV(Red Hat Virtualization) 22 =
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A 27 A
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o4 224 Eule] o] o] AUt

$ocget-o
jsonpath='{.items[0].spec.template.spec.providerSpec.value.template_name}{'"\n"}'
machineset -A

AEd AERLE 7|k o 2 Managero] A A 713 Al =HlS A EUT. & e 432 W
ZAsHA &3 agi 2 FU o AHA g 82 Red Hat Virtualization 714 w2l #z] 7}oj=9] Hl =
& 7]ere] 71 A A3 S FESAA L.
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I $ oc get machineset -o yaml
b.
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template _name Z =9j A 7H} A28 FE3 o] 58 Y &I Manager(#2] #})
©] New template(A] =3 ) di 5} Aol A AHE-g A} Fde AER o] 52 AHS-Y T
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https://access.redhat.com/documentation/en-us/red_hat_virtualization/4.4/html-single/virtual_machine_management_guide/index#Creating_a_template_from_an_existing_virtual_machine

I $ oc delete machineset <machineset-name>
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/machine_management/#machineset-manually-scaling_manually-scaling-machineset
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/nodes/#nodes-scheduler-about
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OpenShift Container Platform 2] 2H & A X g ).

OpenShift CLI(oc)E A X3 .

cluster-admin @ 3to] Y= A} A= ocol] =223t}
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1.
Ze2go e WAL Sl AT g Augh
I $ oc get machine -n openshift-machine-api
o3 %3 o] & <clusterid>-worker-<cloud_region> & 2] 2] 14l E=o] ¥3t5 o] JdH5UT
2.

HAE AHAI Y o

I $ oc delete machine <machine> -n openshift-machine-api
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/backup_and_restore/#replacing-an-unhealthy-etcd-member
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Ae st E Fe2E AF 2AL A A% 2ALA S v Zal ok,
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6.3.1. ClusterAutoscaler 2] 42 & 9]

o] ClusterAutoscaler 2] &2 ol = S8 2H A5 2A L vl7] v 2 AE 73S IAF YU

apiVersion: "autoscaling.openshift.io/v1"
kind: "ClusterAutoscaler”
metadata:
name: "default”
spec:
podPriorityThreshold: -10 ﬂ
resourceLimits:
maxNodesTotal: 24 9
cores:

memory:
min: 4 9
max: 256 G
gpus:
- type: nvidia.com/gpu ﬂ
min: 0
max: 16 Q

- type: amd.com/gpu
min: 0
max: 4
scaleDown: @
enabled: true m
delayAfterAdd: 10m @
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delayAfterDelete: 5m @
delayAfterFailure: 30s @
unneededTime: 5m @
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AFEA A olH gl A2 A ol7t x84 ClusterAutoscalerz] 2229 YAML 31 & 54}

ZE2HIAA 222 AT

I $ oc create -f <filename>.yaml ﬂ

<filename>2 147 g o) 2 22 sl e] o] Bt

6.4. o3 &4
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228 A% 2ALAE P F sk ol e WA A% AL S T oF gtk

6.5. A A= A Aa A

ClusterAutoscaler= v £ 3 & 2] 2E = 345 Ul AL H = HA A ES F X5

ClusterAutoscaler 2] 225 v| X & 5 3} o] 442 MachineAutoscaler 2] 425 nj
s okgyo.
a1

7 04 Ao el Wxe] Pass AR A A EE e dnit G
el Aol A M =AY SRR ARE 12Tk 2AL D s vl A E
& sl ol el male] glojeliTh

6.5.1. MachineAutoscaler 2] &2 & 9]

o] MachineAutoscaler 2] &2 A ol= W4l AF 2A L 7] 4 D AZ 3 AL

apiVersion: "autoscaling.openshift.io/vibetal”
kind: "MachineAutoscaler"
metadata:
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name: "worker-us-east-1a"
namespace: "openshift-machine-api"
spec:

minReplicas: 1 9

maxReplicas: 12 9

scaleTargetRef: ﬂ
apiVersion: machine.openshift.io/vibetal
kind: MachineSet @
name: worker-us-east-1a G

wgﬂ%éﬁ%aQ%%ﬂ@@qqﬂhws4%éﬂ%ﬁﬂéﬂ%ﬂP%ﬂélEEﬂ
A AR F AES ALY T WA AES o) FL ARSAY EFFUD oA AE o5
2] 2 < clusterid>-<machineset>-<region>¢] 1] t}.
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7.2.1.1. AWSo| A WAl Al E A&} XA g]4~29o AE YAML

o] M= YAMLE us-east-1a AWS(Amazon Web Services) J QoA A3 5= v]i A EE A o)s}
3 node-role.kubernetes.io/infra: """ 2 #o]Eo] XA H === AAT ).

o] MZ o A <infrastructure_id>= Z2|2HE 28| YT o A3 Z2€ IDE 7|vto = 3}
1=z} ID g o] Eo] <infra>= F71E =& do] B¢t}

e

apiVersion: machine.openshift.io/vibetal
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> 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-<zone> G
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spec:
metadata:
labels:
node-role.kubernetes.io/infra: "" Q

taints: @

- key: node-role.kubernetes.io/infra
effect: NoSchedule
providerSpec:
value:
ami:

id: ami-046e6911522a95319 ()
apiVersion: awsproviderconfig.openshift.io/vibeta1
blockDevices:

- ebs:

iops: 0

volumeSize: 120

volumeType: gp2
credentialsSecret:

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

id: <infrastructure_id>-worker-profile @
instanceType: m4.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> m
value: owned
userDataSecret:

name: worker-user-data

13,512,151

ZY2HE Z2u|AYd o A3 ZH2H IDE 7oz == Ay
OpenShift CLI | 7] 1] 7} A A 5 o] Slo™ b3 %S A sto] 1=} IDE AL &+ AFU

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

000
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$ oc -n openshift-machine-api \
-0 jsonpath='{.spec.template.spec.providerSpec.value.ami.id}{'"\n"}' \
get machineset/<infrastructure_id>-worker-<zone>
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apiVersion: machine.openshift.io/vibetal
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-<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>-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> g
machine.openshift.io/cluster-api-machineset: <infrastructure_id>-infra-<region> @
spec:
metadata:
creationTimestamp: null
labels:
node-role.kubernetes.io/infra: """ m
providerSpec:
value:
apiVersion: azureproviderconfig.openshift.io/vibetal
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:

o1
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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" @
taints: @

- key: node-role.kubernetes.io/infra
effect: NoSchedule

15,7 15,16,17,20

Ze2HE Z2NAYY W) 4P F92H IDE JRozs A=
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I $ oc get -0 jsonpath="{.status.infrastructureName}{""\n"}' infrastructure cluster
o0 9Ee Agst ARYS 1AS £ YFU T

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

e BE e Adstol vnetd A4S  AFY

-0 jsonpath='{.spec.template.spec.providerSpec.value.vnet}{'"\n"}' \

$ oc -n openshift-machine-api \
get machineset/<infrastructure_id>-worker-centralusi
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7.2.1.3. GCPo| A Al A E A&2} A 9] 8]l 229 AZ YAML

o] A= YAML-2 GCP(Google Cloud Platform)oll A A3 5= w{ A A ES A 9] 3} node-
role.kubernetes.io/infra: "= g o] Eo] XA H = AA ]},

ol A&

o) A <infrastructure_id>= S 822 Z=20|x3 < u AA 35 Z22H IDE 7]
= 1=z} ID g ol ol <infras= F71E == ol &Yt

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

metadata:
labels:

machine.openshift.io/cluster-api-cluster: <infrastructure_id> ﬂ
name: <infrastructure_id>-w-a

namespace: openshift-machine-api
spec:
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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> g
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/vibeta1
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: ﬂ
- 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-centrall
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
taints: G
- key: node-role.kubernetes.io/infra
effect: NoSchedule
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& It;infrastructure_id >¢] 49 S 2HE Z28|A Y3 o) A5 Ze2H IDE 7|vto =
=2} IDE A A gt} OpenShift CLI 3| 7] 2] 7} A 2 H o] 1o o3 &S Aa3sfe] 1=} ID
£ 2% dFUT

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

2]

&It ;infra&gt; ¢] ¢ <infra> == # o] 22 XA F ).

A A EA ALEH = olv A 9] F 25 A4 g ot OpenShift CLIZ} 2 X] = o]
A3ste] ojm A AP BEE ¢S F dFUTH
$ oc -n openshift-machine-api \

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

GCP Marketplace o] 1| %] & A}-&3l2]H A&

% 092 QI

OpenShift Container Platform:

https://www.googleapis.com/compute/vi/projects/redhat-marketplace-
public/global/images/redhat-coreos-ocp-48-x86-64-202210040145

OpenShift Platform Plus:

https://www.googleapis.com/compute/vi/projects/redhat-marketplace-
public/global/images/redhat-coreos-opp-48-x86-64-202206140145

OpenShift Kubernetes Engine:

https://www.googleapis.com/compute/vi/projects/redhat-marketplace-
public/global/images/redhat-coreos-oke-48-x86-64-202206140145
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GCPIA A=A A E= BAHRA &2 A4 7Fs 7S w4l JI2dH 25 A 43“4‘3} GCP
o] Ayt Ql2EH 20| HE o Xe 7jhgo g AP 7153 7Y WAl Q12| A S ALE-5lo] v &S 7S S
2l& 1t} preemptibleS MachineSet YAML 2} o] 37138l A A& 4= Q= 74 vl 4l <l ’\'%1 7
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7.2.1.4. RHOSP| A] Al M E A&A}F A 9] 2] A29 AZ YAML

o] M= YAML2 RHOSP(Red Hat OpenStack Platform)ol 4] 23] 5] = v Al A EE A 9] 5}51 node-
role.kubernetes.io/infra: "" = @ o] Eo] A H ==& AA ]

o] A Z ol A <infrastructure_id>‘* ZY2 g zz2|AYs ) A3 25 2H IDE 7|uto g 3}
=91=g} ID F o] o)y <infra>: F718 =& dol &Yt}

apiVersion: machine.openshift.io/vibetal
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> 9
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>
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

96


https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/machine_management/#machineset-non-guaranteed-instance_creating-machineset-gcp
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/machine_management/#machineset-creating-non-guaranteed-instance_creating-machineset-gcp

74 Qe WA A= A A

effect: NoSchedule
providerSpec:
value:
apiVersion: openstackproviderconfig.openshift.io/vialpha1
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>
tags: openshiftClusterlD=<infrastructure_id> @
primarySubnet: <rhosp_subnet_UUID> @
securityGroups:
- filter: {}
name: <infrastructure_id>-worker @
serverMetadata:
Name: <infrastructure_id>-worker m
openshiftClusterlD: <infrastructure_id> @
tags:
- openshiftClusterlD=<infrastructure_id> @
trunk: true
userDataSecret:
name: worker-user-data @
availabilityZone: <optional_openstack_availability_zone>

1,5,7,14,16,17,18,19
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I $ oc get -0 jsonpath="{.status.infrastructureName}{""\n"}' infrastructure cluster
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<infra> == o] && A}
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7.2.1.5. RHVo A 4] Al E A8} A 9] 2|42 AE YAML

o] 41= YAML2 RHVol A 23 =& w4l AlEE 3 2|3t node-role.kubernetes.io/<role>: ™" 2 ¥
ool A w8 WEL L

o] M Z o] A <infrastructure_id>= S22 E Z20|X Y3 o A ZH2H IDE 7|90 = F

apiVersion: machine.openshift.io/vibetal
kind: MachineSet
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> 6

name: <infrastructure_id>-<role>

namespace: openshift-machine-api

spec:

replicas: <number_of_replicas> 9

selector: G
matchLabels:

machine.openshift.io/cluster-api-cluster: <infrastructure_id> ﬂ

machine.openshift.io/cluster-api-machineset: <infrastructure_id>-<role> G
template:

metadata:
labels:

machine.openshift.io/cluster-api-cluster: <infrastructure_id> Q
machine.openshift.io/cluster-api-machine-role: <role> @
machine.openshift.io/cluster-api-machine-type: <role> m

machine.openshift.io/cluster-api-machineset: <infrastructure_id>-<role> @
spec:
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metadata:

labels:
node-role.kubernetes.io/<role>: " ()

providerSpec:

value:

apiVersion: ovirtproviderconfig.machine.openshift.io/vibeta1
cluster_id: <ovirt_cluster_id>
template_name: <ovirt_template_name> @
instance_type_id: <instance_type_id>
cpu:

sockets: <number_of_sockets> @

cores: <number_of_cores> @

threads: <number_of_threads> @
memory_mb: <memory_size> @
os_disk:

size_gb: <disk_size> @
network_interfaces: @

vnic_profile_id: <vnic_profile_id> @
credentialsSecret:

name: ovirt-credentials @
kind: OvirtMachineProviderSpec
type: <workload_type> @
auto_pinning_policy: <auto_pinning_policy> @
hugepages: <hugepages>
affinityGroupsNames:

- compute
userDataSecret:

name: worker-user-data

OpensShift CLI (oc) 7147k A X H o] Yom the W& A sho]
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I $ oc get -0 jsonpath="{.status.infrastructureName}{""\n"}' infrastructure cluster
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AL AFoz AR E A AL Aot A A== 3k noneresize_and_pin. A4 & W& 77
3 vl #Az] 7po]=d A NUMA == A4S Fx 44 L.

A&l A}g: Hugepages= VMol 4] hugepages= A ] 3= KiB 7] Ut} A A 5 & 7t: 2048
EE= 1048576. Al 3 W82 7}y vl #2] 7}o] =ol 4| Huge Pages 742 =34 Al 2.
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RHVE VM A48 o 91222 Abgshmz Au vl sel o @ 22 A4 54
orow RHVE R1Z8lo] A48 alg vl dse) 2 A8y

7.2.1.6. vSpheredll A WA A E A}&2 B 9] g 429 A= YAML

o] M= YAMLZ VMware vSphered] 4] A3 5= oAl A EE A ] 313 node-
role.kubernetes.io/infra: " = @ o] Eo] AAH =& w5t}

o] MZ o 4] <infrastructure_id>= Ze2|2HE 28| YT o A3 ZF)2€ IDE 7|vto = 3}
£ 9= ID o] £l <infra>= F71 == ol EYU

apiVersion: machine.openshift.io/vibetal
kind: MachineSet
metadata:
creationTimestamp: null
labels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id> ﬂ
name: <infrastructure_id>-infra 9
namespace: openshift-machine-api
spec:
replicas: 1
selector:
matchLabels:
machine.openshift.io/cluster-api-cluster: <infrastructure_id> 6
machine.openshift.io/cluster-api-machineset: <infrastructure_id>-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:
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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>

SH2HE 228 AY T o A S 2F IDE 7w 2 35= Q1= IDE AZ P
OpenShift CLI (oc) =l 7] x| 7} A X = o] QoW t}J HH S AP35t A= IDE AL 5 JHY
t}.

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

000

ez} ID ¥ <infra> == #o] 2 A3t}

000

<infra> =< # o] &L XA},

10

AFEZL A2 =7 Q=2 204 dofHA] G HIES AZ I

11

HAl A EE 8] 25 vSphere VM U EY I E XA P UL o] VMU EYZE= UdE AFHEH Al
wo] 2 2ol g A oF Gk

12
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®

H Al Al EE u)] £ 3 vCenter Datacenter= x4 3t}

[

w2l Al EZ ) £ vCenter DatastoreZ =3 gt}

m

vCenter2] vSphere VM Ztj ]| 73 Z(d: /dc1/vm/user-inst-5ddjd)=S %] A g t}.

VM<e] vSphere 2|42 & A AU

vCenter A 8] IP == A 13ld v o] 52 XA T Y.

7.22. A A E 957

|

l

EEELTETERRRLEE
57

Sol = 24T A AES AAste] M@ 54 A
o vjA I FY PAaaE &

A 2.7 AR

[ ]
OpenShift Container Platform 22| 2~H & vl £ g t}.

OpenShift CLI(oc)E A X3 .

cluster-admin @ 3to] Y= A} A= ocol] =223t}
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<clusterlD> % <role> w7 W4 3H2 A A3 oF g}

74 Qe WA A= A A

2 2H 9 e WA A ESE Ydsted o5 9383 A3
I $ oc get machinesets -n openshift-machine-api
%9 o
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-1c 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.
54 7%9 1A AE CRAIEA g9l glaz)e] e naw o 39S 249y
c}.

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

2 o

o

apiVersion: machine.openshift.io/vibetail
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:

oA 28 o] LA &2 ¢ SELHAA 71E HF8 HA Al
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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

328 d=2 DY Y

712 == ol &Yy
31
F9 ma

g 2 AY Axest g FH2H 4 7
AEE 494 2 Aze} 43 A 44T 5 &

%

A9 1A A E CR2| &lt ;providerSpec > A A & ke P Fo) w2}
54Ut} CRe] &lt ;providerSpec > vjj 7l 'H =0 tl 3+ A 3 W 82 FF A2 M E 73
g m A A E CR AL F=xs4A 2.

R4

3.
t}g 43S A3 3sla] MachineSet CR2 A4 g th.

I $ oc create -f <file_name>.yaml

o
ol\
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I $ oc get machineset -n openshift-machine-api

2 o

o

NAME DESIRED CURRENT READY AVAILABLE AGE
agl030519-vplxk-infra-us-east-1a 1 1 1 1 11m
agl030519-vplxk-worker-us-east-1a 1 1 1 55m
agl030519-vplxk-worker-us-east-1b 1 1 1 1 55m
agl030519-vplxk-worker-us-east-1¢c 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

7.23.2xg == A4

ofy
ko

AR YA Z28AY J=xt 7 = WA APIOA AEE EHQ == #93
£ 28 2H 9 =g v AlE AP S FEsHA L.

ofr

Ze2E 9 27 AL infra =St n s Belt Azehs euAYslol itk MY T2 aYe
AEE Fd9 L 4Y7 =20 @ Z2ol QYR AZ T FYA ==L Aol B2 B e} =
= & o) Sel7Aol A (app, app ol LE o= AT 5 AFULh

A7)

NEEAN == 4TS 3

e

242 == gol &g F7Hh o
I $ oc label node <node-name> node-role.kubernetes.io/app=""

o

RS

(K

2 e o

s
e

2 Y YR wEo] dol B g

I $ oc label node <node-name> node-role.kubernetes.io/infra=""
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3 =x=o infra 9 9 app g Zo] Y=A FAFH
I $ oc get nodes

N8 Ze2E 7w A7 S AU 7R e s HE7]E BE WY 2s)o] 204
4749 Podol 2 §-Lth. o] 2l sk Pode] /1% = A 79 wxld o] 44w o] Pode] A
717 F7k= Al gE U,

718 = A€l 7] 717} Pod 2Ha )9} =3 A4S 7]

re
Iy
s

77} 4

d

221t Pod ook e 4 97l BE 5 Y 1B = Hd sl AR A v}

AA L. ol & E9] Pode] 21 o] node-role.kubernetes.io/master=""<} 7+& t}
2rc gz A" A9 7|2 == A9 7= node-

role.kubernetes.io/infra=""9} 2 & EA = da =2 AASH PodE o oks
S 2 F dFUt mgetA 718 = A9V E 5 2 3R AR 0 F9
Aok gy,

e ZRAE & A7 E AHE6le S2&H FE == 4197 7] 52
HAE = AU

AA3 =t A9 7] = AL3}1o] defaultNodeSelector 2 =& F71sh o).

apiVersion: config.openshift.io/v1
kind: Scheduler
metadata:
name: cluster
spec:
defaultNodeSelector: topology.kubernetes.io/region=us-east-1 ﬂ
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74 Qe WA A= A A

o

Ao} 2|22 A dol o] AHE AL} =EZ o5+ U5

ol WAl N ER g iX ol%

7.2.4. Az Ao WA A Z QA

(o

Ag 74

]
[k

2 vjalo] Bod A Axet £ A4e ok gtk

tijo

A9l
Az

E4 dolEol e Azt =g TP E =9 dol &S F7HE Y

I $ oc label node <node_names <label>

$ oc label node ci-In-n8mqwr2-f76d1-xscn2-worker-c-6fmtx node-
role.kubernetes.io/infra=

i ey

oX
e
filo
=
r
-
o,
2
i)

AUA Q& AL A A Y 4TS w5 £33}

Ut

e

WA 7

$ cat infra.mcp.yaml

2 o

o

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

name: infra
spec:

machineConfigSelector:

matchExpressions:
- {key: machineconfiguration.openshift.io/role, operator: In, values: [worker,infra]}
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nodeSelector:
matchLabels:
node-role.kubernetes.io/infra: " @)

a3

O
==

A4 A4S A AL§A A o

ks

Ut

71

Lo 3713 8 o] &2 nodeSelector= 371 o

2 Funh

YAML zt¢do] Qlow wil 74 &5 A4

I $ oc create -f infra.mcp.yaml

Al

R

o
A&

HA 7

$ oc get machineconfig

2 o

o

NAME

IGNITIONVERSION CREATED
00-master
3.2.0
00-worker
3.2.0 31d
01-master-container-runtime

31d

110

AEA AR WA A L AQR Eo) A 74 L AE T AHEA A
B EL AYA EL o R st A FAL AHS AW AHEA AR EL o)
goz s WA AR UES F A 15 FAFUTL AR AR EL 7
At EolA] 2 h2g Foatn

= AR E2 WASHA AR A FolE G2

e

¥2

o)y

2=
T

ol

Aoz AP HAAEA Ay

GENERATEDBYCONTROLLER
365c1cfd14de5b0e3b85e0fc815b0060f36ab955

365c1cfd14de5b0e3b85e0fc815b0060f36ab955



74 Qe WA A= A A

365c1cfd14de5b0e3b85e0fc815b0060f36ab955 3.2.0 31d
01-master-kubelet

365c1cfd14de5b0e3b85e0fc815b0060f36ab955 3.2.0 31d
01-worker-container-runtime
365c1cfd14de5b0e3b85e0fc815b0060f36ab955 3.2.0 31d
01-worker-kubelet

365c1cfd14de5b0e3b85e0fc815b0060f36ab955 3.2.0 31d
99-master-1ae2aie0-a115-11e9-8f14-005056899d54-registries
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-072d4b2da7{88162636902b074e9e28e
5b6fb8349a29735e48446d435962dec4547d3090 3.2.0 31d
rendered-master-3e88ec72aed3886dec061df60d16d1af
02c07496ba0417b3e12b78fb32baf6293d314179 3.2.0 31d
rendered-master-419bee7de96134963a15fdf9dd473b25
365c1cfd14de5b0e3b85e0fc815b0060f36ab955 3.2.0 17d
rendered-master-53f5¢91¢7661708adce18739cc0f40fb
365c1cfd14de5b0e3b85e0fc815b0060f36ab955 3.2.0 13d
rendered-master-a6a357ec18e5bce7f5ac426fc7c5ffcd
365c1cfd14de5b0e3b85e0fc815b0060f36ab955 3.2.0 7d3h
rendered-master-dc7{874ec77fc4b969674204332da037
5b6fb8349a29735e48446d435962dec4547d3090 3.2.0 31d
rendered-worker-1a75960c52ad18ff5dfa6674eb7e533d
5b6fb8349a29735e48446d435962dec4547d3090 3.2.0 31d
rendered-worker-2640531be11ba43c61d72e82dc634ce6
5b6fb8349a29735e48446d435962dec4547d3090 3.2.0 31d
rendered-worker-4e48906dca84ee702959c71a53ee80e7
365c1cfd14de5b0e3b85e0fc815b0060f36ab955 3.2.0 7d3h
rendered-worker-4f110718fe88e5f349987854a1147755
365c1cfd14de5b0e3b85e0fc815b0060f36ab955 3.2.0 17d
rendered-worker-afc758e194d6188677eb837842d3b379
02c07496ba0417b3e12b78fb32baf6293d314179 3.2.0 31d
rendered-worker-daa08cc1e8f5fcdeba24de60cd955cc3
365c1cfd14de5b0e3b85e0fc815b0060f36ab955 3.2.0 13d

rendered-infra-* H5FAL7F = Al W4l 74 o] A Hojof .

A AL AR AQ Eol WA AL LW infrast 2 18R NG E 0B L
o2z ALk 14l AL AAFUT. B5 AL o A SEaw EAFUT. oA
sl Qlze} wxo] T ALEA AR FAL AT F AxUTh

m
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Fx

of
i
bz
)
e

WA e 4TI,

$ cat infra.mc.yaml

e
i)

q

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

metadata:
name: 51-infra
labels:
machineconfiguration.openshift.io/role: infra ﬂ
spec:
config:
ignition:
version: 3.2.0
storage:
files:
- path: /etc/infratest
mode: 0644
contents:

source: data:,infra

o) 713 glo] &2 nodeSelector= 3713t}

HA 7AE A=t ol

e
b
[
-
X
oo
o
L
fu)

I $ oc create -f infra.mc.yaml

12

74 & A4 T MCOE al'g Zol jal Al= AG =LA 745 3
rES g Reao Al 4L A8



71]— o] E}l}]/\l ,q]g Aﬂ/ﬂ

I $ oc get mecp

2 o

o

NAME CONFIG UPDATED UPDATING DEGRADED
MACHINECOUNT READYMACHINECOUNT UPDATEDMACHINECOUNT
DEGRADEDMACHINECOUNT AGE

infra rendered-infra-60e35c2e99f42d976e084fa94dadd0fc True False False

1 1 1 0 4m20s

master rendered-master-9360fdb895d4c131c7c4bebbae099¢c90 True  False

False 3 3 3 0 91m

worker rendered-worker-60e35c2e99f42d976e084fa94dadd0fc True False False
2 2 2 0 91m

ol delAE AR = ez =2 HAHAES Y

A
o
>
op
%
I
Iy

Ag A A o] Eol A QEet m A T Fstol Ul g ApA S &L v A A
74 Bl E BRI ALL.

e

7.3.2e} mso] vl A AE B as B

ol Al AlEE AA 3t & worker ¥ infra 94?20] A el= g o &2} infra & Sho] &
= worker &} 3to] 488 750l = $7 ste vl Bad F AE2IYA Foll TFHA

Y

g

82 o
o)y o o

e et st A4 G A A NI e A5 e o] $FE 5 g
Lo Z WA S W Alo) sl & podol tF 518 QXS A gL AL} o] HAEE g
#uth

k)

7.3.1. EHIJE 3 51§ QXS AHEste] =gt == a2 E neldg

i

FE A AR 9257 S9HA GES v

N

infra @ worker & &o] gt 2lxg =

T8l oF Ptk
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/architecture/#architecture-machine-config-pools_control-plane
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AA

A7)

14

BN

0

Qe == i3] A A o]F infra,worker Bl o] &S FA| St HIJE 2 5§ 24}
& AHS-3t AL A a2 =7t dokE 2 =EE FE sk Aol EH5 U =94 worker
ol Z& A Aste A5 ol & AL AHEA AA FS A3 oF dth. master ==
worker o] €] 9] Flo]Eo] Y& === AHEA A A Fglo] MCO A Q14 5] ek
worker o] &S §A] A 3tA ALSAL o] HolES A= AMEA A 2] Fol gle A
718 ZAYJA HAl A FolA =8 AT F AdHFUthinfra o] B2 F AB 23
AA Fo XA g S 2E 9 FAGY L

OpenShift Container Platform 2 2] 2 ¥ o)l 5] 37} MachineSet 7] A & 4 g t}.

Axeh s HIAES Frkste] AgA AAZEE o oalA G

I $ oc describe nodes <node_name>

AEEY

e
1

oc describe node ci-In-iyhx092-f76d1-nvdfm-worker-b-win2l

Name: ci-In-iyhx092-f76d1-nvdfm-worker-b-win2|
Roles: worker
Taints: node-role.kubernetes.io/infra:NoSchedule

o] oA o] HAET Y-S HelFUTh T B Podol 31§ 23S F
& 5 41t

AR AZEE dloFalA] Gus HAEE THHA e A e FAFI



74 Qe WA A= A A

I $ oc adm taint nodes <node_name> <key>=<value>:<effect>

q=

e

W e gaU.

I $ oc adm taint nodes node1 node-role.kubernetes.io/infra=reserved:NoExecute
e AR
o YAMLS A 8-3lo] Bl ES 3718 £ 5 gy

kind: Node
apiVersion: v1
metadata:
name: <hnode_name>
labels:

spec:
taints:
- key: node-role.kubernetes.io/infra
effect: NoExecute
value: reserved

o] o o] Al &= 7]node-role.kubernetes.io/infra 2 taint & 3} NoSchedule°] 2} &=
node19] taintZ ul X] gt} NoSchedule & 37} Q& ==+ taintZ 3] &3+ podyt o 2
AR 7] pod= =9 A] o ¢kd JHIE AT 5 AU

deschedulerE A3 =t taintE $vtsl= pod7 22 2 E o A
AALE + AFYT

98, A 22 2 RUHY § 229} go] el oA o oFatel = pod 74 ol
e 51§ 9 4E F/AUTh b T8 Pod A1 Abekel F7hg o

tolerations:
- effect: NoExecute ﬂ
key: node-role.kubernetes.io/infra 9
operator: Exists 6
value: reserved ﬂ
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2]

weo 3718 718 A4 g

Lx 9 elasticsearch 7] 7} 9l & taintE 9 13} == Exists OperatorE %] 4 g }.

o F713 71-3 B HJ EL e AP dY .

o] 31§ 9 Z+= oc adm taint & o =2 AAH tainte} A X3} o] 31§ 23271 U += pod
=

= —
_é_o _\_LE]_’I__

o oloke 5 gluth

g FE s

OLM<S %3 A9 Operator?] podE ¢z}l === o]
Operator podZ ©]&3l= 7152 7+ Operatore] 4 o w2} b5

o o gt A FE Wl 82 == 9f 4] pod #f A]

3.
2AZH 2 Mgl podE Q1
Aofol Tl @ AHAE FEAAA L.
F7h
[}
=] Pod o o] T & AWk A HE 2/ 2 2 AHE 5] Pod w3 Ao ol 4] 3t Al
o-
[}
podE Qe e o ofat Wiol i@ AL e} WA MER 2 b2 o] 58 Fx
334l 2.


https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/nodes/#nodes-scheduler-about

77 Q1322 Al A E AA

nodePlacement: ﬂ
nodeSelector:
matchLabels:
node-role.kubernetes.io/infra: """
tolerations:
- effect: NoSchedule
key: node-role.kubernetes.io/infra
value: reserved
- effect: NoExecute
key: node-role.kubernetes.io/infra
value: reserved

A3 kol 2474 ¥ nodeSelector " /| H S o] Fdtel= 74 240 FriiU T TA1E ¥4
o= nodeSeIector AFESHAY =0 XA E Foll w2} <keys: <value> 842 A4S 4= A&
th.olZ e ==d HRIEE F713 A9 4 A= 8ol % F71v .

RE QAxel 74 ad6] 54 = A9

£ #-g3hH OpenShift Container Platformol| A s 3 2
S AHS3t x4 ST PR EE o oF o

7.41. F5E o) %

29-E PodE g & fA AEo v 8 4 Y&l 7123 o 7 Pode AR o) vl TG}

A 27 A

[ ]
OpenShift Container Platform Z 2] 284 37} vjA A ES FA U]

2}-9-¥] Operator?] IngressController A8z} B 9] g A 22 ZA g}
I $ oc get ingresscontroller default -n openshift-ingress-operator -o yaml
B 28 g A% FAR

apiVersion: operator.openshift.io/v1
kind: IngressController
metadata:
creationTimestamp: 2019-04-18T12:35:39Z
finalizers:
- ingresscontroller.operator.openshift.io/finalizer-ingresscontroller

17


https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/machine_management/#moving-resources-to-infrastructure-machinesets
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generation: 1
name: default
namespace: openshift-ingress-operator
resourceVersion: "11341"
selfLink: /apis/operator.openshift.io/vi/namespaces/openshift-ingress-
operator/ingresscontrollers/default
uid: 79509e05-61d6-11e9-bc55-02ce4781844a
spec: {}
status:
availableReplicas: 2
conditions:
- lastTransitionTime: 2019-04-18T12:36:15Z
status: "True"
type: Available
domain: apps.<cluster>.example.com
endpointPublishingStrategy:
type: LoadBalancerService
selector: ingresscontroller.operator.openshift.io/deployment-
ingresscontroller=default

ingresscontroller 2] A2~ 5 A3 5} 1 infra g o] 8-& A3l == nodeSelector= 7 g

o}

I $ oc edit ingresscontroller default -n openshift-ingress-operator

spec:
nodePlacement:
nodeSelector: ﬂ
matchLabels:
node-role.kubernetes.io/infra: """
tolerations:
- effect: NoSchedule
key: node-role.kubernetes.io/infra
value: reserved
- effect: NoExecute
key: node-role.kubernetes.io/infra
value: reserved

méi

:} Zro] A A =@ nodeSelector v /| HSFE o] 5= LA Q49 =718
EA1E ¥4 22 nodeSelector= }\}41—3}711,} o XA H grell o2} <key>: <value> %

S A —’F AFU 13zt =9 HIIEE F718 3¢ U A= 31 & eax F71%
Yt}

3.
2}-9-¥ pod7} infra ;== oA A3 & 31 Q=] S}

18



74 Qe WA A= A A

298 pod 252 XA 53 A3 %< pode] == o] g2 7|53 Fh

I $ oc get pod -n openshift-ingress -o wide

2 o

o

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> <honhe>
router-default-955d875f4-255g8 0/1  Terminating 0 19h 10.129.2.4 ip-
10-0-148-172.ec2.internal <none> <honhe>

o] of o] 4] Ad %<l podE ip-10-0-217-226.ec2.internal = =] &1t}

A3 Z2l pode] == A S EAF )

I $ oc get node <node_name> ﬂ

pod E=ojA 92 <node_name>< A3 gt}

29 o
NAME STATUS ROLES AGE VERSION
ip-10-0-217-226.ec2.internal Ready infra,worker 17h v1.22.1

A& H=oinfrazl = o] J o= pod7t 2HLE koA 43HY.

7.4.2. 712 YR 2EF o] F
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PodE O & o v £33 == g X 2~ E g Operators 74 gt}

A 27 A

[ ]
OpenShift Container Platform Z 2] 284 F7} vjA A ES FAZU).

config/instance 7] A & Z A g}

$ oc get configs.imageregistry.operator.openshift.io/cluster -o yami

2 o

o

apiVersion: imageregistry.operator.openshift.io/v1
kind: Config
metadata:
creationTimestamp: 2019-02-05T13:52:05Z
finalizers:
- imageregistry.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: d9a012ccd117b1e6616cecch2c3bb66a5fed1b5e481623
logging: 2
managementState: Managed
proxy: {}
replicas: 1
requests:
read: {}
write: {}
storage:
s3:
bucket: image-registry-us-east-1-c92e88cad85b48ec8b312344dff03c82-392¢c
region: us-east-1
status:
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config/instance 7} A S A F o).

$ oc edit configs.imageregistry.operator.openshift.io/cluster

spec:
affinity:
podAntiAffinity:
preferredDuringSchedulinglgnoredDuringExecution:
- podAffinityTerm:
namespaces:
- openshift-image-registry
topologyKey: kubernetes.io/hosthame
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

3l 7o)l A A = nodeSelector W /W42 o] F5lE = A 249 F715 .

N

EA %l_ 2] 6 2 nodeSelectorE Al&351 7 =9 XA A zhol w2} <keys: <values> 2%
o

A8 - A g, Sl o] A S S A 9ot el el Hoe

YA 2Ez pod7} Q1 === o] 5HYE=A ASFF ).

te WE e Aaste] W27 pod7t Yt =S AW

I $ oc get pods -0 wide -n openshift-image-registry
oo A dolEo] JdeA AAAY .
I $ oc describe node <node_name>

¥ &3 2 3el3}al node-role.kubernetes.io/infraz} LABELS ZZ9)] Q=% 3
Yt}

e

7%
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743. RUHY £574 olF

2 UH#H 29 = Prometheus, Grafana, AlertmanagerES ¥ 33t o8 +4 Q47 £
Cluster Monitoring Operator= o] =12 A&t R U EH 29 S QX o Aul) 312 AL
AR 74 P& AAPsL A8 + AFHH

Az

cluster-monitoring-config -4 2 # F 3} 3L infra &) o] 2& X183l %= = nodeSelector
& W3dyd.

nodeSelector:
node-role.kubernetes.io/infra: """
prometheusK8s:
nodeSelector:

tolerations:

- key: node-role.kubernetes.io/infra
node-role.kubernetes.io/infra: """

tolerations:

$ oc edit configmap cluster-monitoring-config -n openshift-monitoring
value: reserved
effect: NoSchedule
- key: node-role.kubernetes.io/infra
- key: node-role.kubernetes.io/infra
value: reserved
effect: NoSchedule

apiVersion: v1
kind: ConfigMap
metadata:

name: cluster-monitoring-config

namespace: openshift-monitoring
data:

config.yaml: |+

value: reserved
- key: node-role.kubernetes.io/infra

alertmanagerMain:
effect: NoExecute
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
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effect: NoExecute
grafana:
nodeSelector:
node-role.kubernetes.io/infra:
tolerations:
- key: node-role.kubernetes.io/infra
value: reserved
effect: NoSchedule
- key: node-role.kubernetes.io/infra
value: reserved
effect: NoExecute
k8sPrometheusAdapter:
nodeSelector:
node-role.kubernetes.io/infra:
tolerations:
- key: node-role.kubernetes.io/infra
value: reserved
effect: NoSchedule
- key: node-role.kubernetes.io/infra
value: reserved
effect: NoExecute
kubeStateMetrics:
nodeSelector:
node-role.kubernetes.io/infra:
tolerations:
- key: node-role.kubernetes.io/infra
value: reserved
effect: NoSchedule
- key: node-role.kubernetes.io/infra
value: reserved
effect: NoExecute
telemeterClient:
nodeSelector:
node-role.kubernetes.io/infra:
tolerations:
- key: node-role.kubernetes.io/infra
value: reserved
effect: NoSchedule
- key: node-role.kubernetes.io/infra
value: reserved
effect: NoExecute
openshiftStateMetrics:
nodeSelector:
node-role.kubernetes.io/infra:
tolerations:
- key: node-role.kubernetes.io/infra
value: reserved
effect: NoSchedule
- key: node-role.kubernetes.io/infra
value: reserved
effect: NoExecute
thanosQuerier:
nodeSelector:
node-role.kubernetes.io/infra:
tolerations:
- key: node-role.kubernetes.io/infra

74 Qe WA A= A A
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value: reserved
effect: NoSchedule
- key: node-role.kubernetes.io/infra
value: reserved
effect: NoExecute

N

3t zro] 44 = nodeSelector v A HWFE o] 38 LA Q49 F713H .
LA % 2 0 2 nodeSelectors Al-4-31 71} ;=0 X4 A kol wha} <key>: <value> %
PV, AUt Axe} w o HAES F7H3 A ¢ AA e B HE FoH7

BEYUEH pod7t Al WAl g o] Fd= AL SIdy
I $ watch 'oc get pod -n openshift-monitoring -o wide'
T4 847tinfra === o] F A & A ¢ ol #A 2471 J= podE A A AU
I $ oc delete pod -n openshift-monitoring <pod>
AHA1 A pode] 74 847t infra )= OhA] A .
7.4.4. OpenShift Logging 2] &2 o] %

Elasticsearch 2 Kibana¢} 72& 27 319 A|2® LA 9 A& o2 =t v £33 == Cluster
Logging OperatorE A& 4= AUt A X = 9] X oA Cluster Logging Operator PodE ©] 53 4=
AFU

o E E0] =2 CPU,vxg @ 2= @ A3} o & <Ql3] Elasticsearch PodE t}& =2 274 F

Red Hat OpenShift Logging 2 Elasticsearch Operator7} A X] ] o] ¢l ojof gt} o]
g7l 718 A o R AAHA FsUh
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7.z HA A E QA
openshift-logging 3 = 2] E o] 4] ClusterLogging A}-&#F A 9] €]4&2(CR)E HFTd.

I $ oc edit ClusterLogging instance

apiVersion: logging.openshift.io/v1
kind: ClusterLogging

spec:
collection:
logs:
fluentd:
resources: null
type: fluentd
logStore:
elasticsearch:
nodeCount: 3
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
redundancyPolicy: SingleRedundancy
resources:
limits:
cpu: 500m
memory: 16Gi
requests:
cpu: 500m
memory: 16Gi
storage: {}
type: elasticsearch
managementState: Managed
visualization:
kibana:
nodeSelector: 9
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
proxy:
resources: null
replicas: 1
resources: null
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type: kibana

N

3 7o)l A A = nodeSelector W /M 42 o] F5lE = A 249 F715 .
EA % 2] © 2 nodeSelectorE A}£-31 AU == o) A A A ghol u}e} <keys: <value> %
S A" ‘F Utk 2=l = HIEE F713 AL AAse EFFolHE F715

o
ol

oc get pod -0 wide W ® & Al&-35lo] A 47t ol T A=A AT S dHFUG

2
i
il
)
i}
oo
i)
mx
i)Y
L
£

o

ip-10-0-147-79.us-east-2.compute.internal == o] 4 Kibana pod= °] 5383 3¢ o
S Add.

$ oc get pod kibana-5b8bdf44f9-ccpq9 -o wide

2 o

o

NAME READY STATUS RESTARTS AGE IP NODE
NOMINATED NODE READINESS GATES

kibana-5b8bdf44f9-ccpq9 2/2 Running 0 27s 10.129.2.18 ip-10-0-147-79.us-
east-2.compute.internal <none> <nhone>

o —

Kibana PodE A& <l g :==2l ip-10-0-139-48.us-east-2.compute.internal === o]
FaEe A e Al

s

$ oc get nodes

2 o

o
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NAME STATUS ROLES

ip-10-0-133-216.us-east-2.compute.internal Ready
ip-10-0-139-146.us-east-2.compute.internal Ready
ip-10-0-139-192.us-east-2.compute.internal Ready
ip-10-0-139-241.us-east-2.compute.internal Ready
ip-10-0-147-79.us-east-2.compute.internal Ready
ip-10-0-152-241.us-east-2.compute.internal Ready
ip-10-0-139-48.us-east-2.compute.internal Ready

74 Qe WA A= A A

AGE VERSION

master 60m v1.22.1
master 60m v1.22.1
worker 51m vi.22.1
worker 51m vi.22.1
worker 51m vi.22.1
master 60m v1.22.1
infra 51m vi.22.1

T o] = node-role.kubernetes.io/infra : "' & o] o] &9 82 g }.

2 o

o

kind: Node
apiVersion: v1
metadata:

name: ip-10-0-139-48.us-east-2.compute.internal

$ oc get node ip-10-0-139-48.us-east-2.compute.internal -o yaml

selfLink: /api/vi/nodes/ip-10-0-139-48.us-east-2.compute.internal

uid: 62038aa9-661f-41d7-ba93-b5f1b6ef8751
resourceVersion: '39083'
creationTimestamp: '2020-04-13T19:07:55Z"
labels:

node-role.kubernetes.io/infra: "

Kibana podZ o] & 3}2] ¥ ClusterLogging CRS AR 3l == A&l 7] & F713 ).

apiVersion: logging.openshift.io/v1
kind: ClusterLogging

spec:

visualization:
kibana:
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nodeSelector: ﬂ
node-role.kubernetes.io/infra: "
proxy:
resources: null
replicas: 1
resources: null
type: kibana

= ALk Yol 23 AR S = AH 7] S FrH

CRS& A 73l | A Kibana pod”l £ 5 532 Al pod7} vl 2 Ut}

I $ oc get pods

%9 o
NAME READY STATUS RESTARTS AGE
cluster-logging-operator-84d98649c4-zb9g7 1/1  Running 0 29m
elasticsearch-cdm-hwv01pf7-1-56588f554f-kpmlg 2/2 Running 0 28m
elasticsearch-cdm-hwv01pf7-2-84c877d75d-75wqj 2/2 Running 0 28m
elasticsearch-cdm-hwv01pf7-3-f5d95b87b-4nx78 2/2 Running 0 28m
fluentd-42dzz 1/1  Running 0 28m
fluentd-d74rq 1/1  Running 0 28m
fluentd-m5vr9 11 Running 0 28m
fluentd-nkxI7 11 Running 0 28m
fluentd-pdvqb 11 Running 0 28m
fluentd-tflh6 1/1  Running 0 28m
kibana-5b8bdf44f9-ccpq9 2/2 Terminating 0 4m11s
kibana-7d85dcffc8-bfpfp 2/2  Running 0 33s

[ ]

Al podE ip-10-0-139-48.us-east-2.compute.internal ;== A&t}

I $ oc get pod kibana-7d85dcffc8-bfpfp -o wide

=9 4

I NAME READY STATUS RESTARTS AGE IP NODE
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NOMINATED NODE READINESS GATES
kibana-7d85dcffc8-bfpfp 2/2 Running 0 43s 10.131.0.22 ip-10-0-139-
48.us-east-2.compute.internal <none> <hone>

A+ 47 Kibana pod7t A 7 g Ut}

I $ oc get pods

=9 4
NAME READY STATUS RESTARTS AGE
cluster-logging-operator-84d98649c4-zb9g7 11 Running 0 30m
elasticsearch-cdm-hwv01pf7-1-56588f554f-kpmlg 2/2 Running 0 29m
elasticsearch-cdm-hwv01pf7-2-84c877d75d-75wqj 2/2 Running 0 29m
elasticsearch-cdm-hwv01pf7-3-f5d95b87b-4nx78 2/2 Running 0 29m
fluentd-42dzz 1/1  Running 0 29m
fluentd-d74rq 11 Running O 29m
fluentd-m5vr9 11 Running 0 29m
fluentd-nkxI7 11 Running 0 29m
fluentd-pdvqb 11  Running 0 29m
fluentd-tflh6 1/1  Running 0 29m
kibana-7d85dcffc8-bfpfp 2/2 Running 0 62s

IS

OpenShift Container Platform -4 2 4~ o] 5ol t] 3 A uta < Wiy o wijEHFH A A
FxsA L.
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/monitoring/#moving-monitoring-components-to-different-nodes_configuring-the-monitoring-stack

OpenShift Container Platform 4.9 4l #2]
8%. OPENSHIFT CONTAINER PLATFORM Z & 2 Hol] RHEL 59 W4l F71

OpenShift Container Platformoil /] RHEL (Red Hat Enterprise Linux) Z 7 9 =+ &4 4},
A8 A L) A e} e S AR LA Qe Fel el 37
g w Ao A gt RHELS &9 A A= AL 5 dFU

8.1. 28 2Hd RHEL A#¥Y == F71 AR

OpenShift Container Platform 4.9 A = A}
o] 4] RHEL (Red Hat Enterprise Linux) # 41 -&
Hol YUtk Ze2E e AEE Fd B
CoreOS) ¥ A1& AHg-3 ok o

|2 Z=2u|AY Qx AXE AHgst= A5 S8 2H
AFY WA (4R Ao E POz AHSIE §
ul 2~ A] 2"l RHCOS (Red Hat Enterprise Linux

AR L2 A Qe ARG sk s 4219} A7 s 226 ol 4 RHEL 71319 o140
/12 A e A9 A28 ulol= ), WK A8 %/ Bad nE 4 YL TFF =
o A7 9] 2ol Aol Z Bel @ G Pelol ol e Aelol Azl

tlo
fo

fn

Z 8 2H 9] A 2Hl oA OpenShift Container Platform< A A 3la]d 24 A A= A
Adotstez ZFE2Ho| F713 2 E RHEL vl d] A& 3t=9 o] S AL&3)| o3 o}

OpensShift Container Platform & 2] 2~ o] 571¢ 2 & RHEL # oA 2~ w2 g
7Ful &g sty o] HAloA g MRS 244351 )l
AEZ E9U<& 271318 ¥ RHEL 373 HA S S8 &H F7Hsl oyt

OpenShlft Container Platform 217 o /] RHEL (Red Hat Enterprise Linux) 75719

e A9A
N S2EE O3 22 A4 StuEdo] AHY R A2 FF 27 AHS FS5E oY

Red Hat A A 9] 52 3+ OpenShift Container Platform x] B 2= 3 A o] glojo}g . A B
23 gAHo] Qe A 9d E2 AN A AAI S U &S F2] 5 Al 2.
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ZzYd #4004 4 AZEE AQE 5 A AFY WAL AZs ok 22
DeAE ol DR S AN o ol o 10%E FohdloFRI T Z2 Y4 B7e] 7
S wE S2E o7k Aol § 3ol P MANA LS FED 222 FFsloF Fuch

7} A2 e Thg ol 87 AFS S5 sl oFguh

TE 7P A 2" == HEe £ Zdo]Yl laaSo|A] AP & A2A X,

il
)
X

718 OS: RHEL 7.9 =+= RHEL 7.9~8.7 & " A"A x| 4.

OpenShift Container Platform Z2]2Hoo RHEL7 5749 ¢
7bstE Ao o o4 AHgH A gUth o o) AL HA e V)
OpenShift Container Platform°l] 235 o] 9on AL AYFYth 28}
o] 7152 FF DA AAE Aol BE A2 2 vl X = AHESHA] &
E Aol EHUth

=5 RHEL 7 2 %9 w412 RHEL 82 g adlo| =8 4 Q&1 Al
RHEL 8 32 E £ u] 3]0} 5l o]d RHEL 7 & 2EZ A As|of gt} &
AU G s A" AR S G AL,

OpenShift Container Platformell A] ©] o] 4 A}&- 5 X gAY 2HA|E 5
2 71% 2] 4 =2 OpenShift Container Platform 2 2] 2 = E oA o o]
F ARG EHA G AAE 7] 5 A S FESA A L.

FIPS = =] A OpenShift Container Platform2- vl Z3}l+= 7 ¢

%9 3}7] Aol RHEL
A 29l 4| FIPSZ 84 sl ok th. RHEL 7 4 Aol Al FIPS m.= 4512 3}

54 A

A3 F2 FIPS A5/ R E ¢33} o]V 7] Al-&-L x86_64 o}7] €l =] 2] OpenShift
Container Platform sl 3 o] A 9+ x| 1 51 t}.
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https://access.redhat.com/documentation/en-us/red_hat_enterprise_linux/7/html-single/installation_guide/index
https://access.redhat.com/documentation/en-us/red_hat_enterprise_linux/8/html/performing_a_standard_rhel_installation/index
https://access.redhat.com/documentation/en-us/red_hat_enterprise_linux/7/html/security_guide/chap-federal_standards_and_regulations#sec-Enabling-FIPS-Mode

OpenShift Container Platform 4.9 4l #2]

[}

NetworkManager 1.0 o] 3
[}

vCPU 17)
[}

3 4 8GB RAM
[}

var/E Esl= 7Y A"l o] H4 15GB sl= v 23 7t
[}

/usr/local/bin/2 X 3sl= oY Al 2"lo] HA 1GB 3l= g 23 F 7+
[}

A Ud g S TS %Y A 259 H2 1GBY] = g2 7 94 A L7 HeaE
2= Python ¥ 2ho] 121 2] 9| tempfile = 5o o) ¥ 720l mhet A4 ik

ZF A =2 A 2" AF QA2 71 87 AHS S5 oyt A & S| VMware
vSpheredl S e]2HE AXsl= A ZE2A AP gt 23 E FA 3L
disk.enableUUID=true &4 & AA s oFg o).

7} A28 DNS 39 7153 SXE o] §2 Abg-ate] 22 2E 9] API B4 A2
g = Qojo FULh RE Y EY T B AA 2 Aol S 2He API A2~ Q= ¥ E
o thgh Al 28 o)A 25 & g3l kgt

8.21. A4 A7 &3 &=

AR A7 Z2 M A Y= 1=t E AHE ot A AHs AEE 3hE] 7] e o ® Q8 S 2H o A
27t A e R A & Z22H A5 A 2F(CSR)S st MAYUSSE AlFaoF .
kube-controller-manageri:= kubelet 2 2}o] 1 E CSRYF 521 34 t}. machine-approveri= £4}l& A X
ol A a3l sk @ A1 X] 3eld 4= gl7] w]Fol kubelet 247 54 & Al8-31o] @ sl= A H| 2 QA5 A 9]
F2AS BZT F lF U kubelet 4™ Q154 89 FaAd S Ssta 83 S F2Ast= HHES

A skel @k k.
8.3. Feh = ofu] A Fv]
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https://vmware.github.io/vsphere-storage-for-kubernetes/documentation/index.html
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/nodes/#nodes-nodes-working-deleting_nodes-nodes-working
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A

AWS A T g3t olv| X A& A AHEE 5= 9171wl Amazon H A o] ] X (AMI)7} 2 2 3]
th. Red Hatoll A A 3-3h= AMIS AFS-8H7 U AHA ol v A & 522 7HA & 5= 5yt EC2 I 2=H|
25 Z2HAY 7] Mol AMIZE glojof Fuh 7571 Al=dloll B2k &ulE RHEL v o] Ad 5
WH4E S AMIID7E 2 2 .

8.3.1. AWS| 4| A& 7153 H 4l RHEL o]v]#] g

AMI ID= AWS?] 7] & 8¢ o]u] x| 9] 3] F3 ). AMI= EC2 1 2H A5 = 2H| XY 35}7] Ao EA)
sjlof sl =2 A Ao AMIIDE ¢olof gh. AWS CLI(Command Line Interface)= AHE 7153
RHEL(Red Hat Enterprise Linux) o]v] %] IDZ U} g3+ b AHEg Y.

A 27 A

[
AWS CLI=Z A X351t

o] W& & A}183lo] RHEL 8.4 AMI(Amazon Machine Images)E 1} < 3 ).

$ aws ec2 describe-images --owners 309956199498 \ﬂ

--query 'sort_by(Images, &CreationDate)[*].[CreationDate,Name,Imageld]’' \ 9
--filters "Name=name,Values=RHEL-8.4*" \ 9

--region us-east-1\

--output table 9

--owners 3 842 A& ID 309956199498¢] 7] ul3t Red Hat o] 1| X & B o F1]

t}.

Red Hatol 4 #1231 ol v 4] o] AMIIDE XA st o] 714 ID7} B
23T

--query 33 42 'sort_by(lImages, &CreationDate)[*].
[CreationDate,Name,Imageld] v} /| A 5= o] v X7} A P 5= Wb S AAF ) o] A9
oju] X = A G mel AEH 1 Hol &2 A IA, o]v]|X] o] 4 AMIIDE XA s}
=5 A" YUY
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https://aws.amazon.com/cli/
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©

~filter % &4 EA% & RHEL M2 44 @Uth o] dlol & 287}
"Name=name,Values=RHEL-8.4*" 2 474 5J = 2 RHEL 8.4 AMI7} A3 4t}].

L4

AWS & RHEL A %4 w418 443 u AMI7} RHEL 8.421%] 8ol gt}

o
i)
2

| Describelmages |

| 2021-03-18T14:23:11.000Z | RHEL-8.4.0 HVM_BETA-20210309-x86_64-1-Hourly2-GP2 | ami-
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 |

M i
- - - -

RHEL o]n|#] & AWSE 592 2 7I1A & = dFYH.

8.4. PLAYBOOK A3 & 913 w4l FH]
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https://access.redhat.com/documentation/en-us/red_hat_enterprise_linux/7/html/image_builder_guide/sect-documentation-image_builder-chapter5-section_2
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874. OPENSHIFT CONTAINER PLATFORM £ 2] 2Hl| RHEL A48 ¥4l

RHEL(Red Hat Enterprise Linux)2 29 A A = Al&3= A 78 ¥ 41-S OpenShift Container
Platform 4.9 S 2] =¥ o] F7}5t21™d RHEL 7 A| 2)1 & £H|5to] A == S| 2H | 78t
Ansible 20| 3-& A alo FUh o HAe Fel2E o] Qs ol Aw Zel2Eo] AALE 5 3
oj ok ch.

A 27 A

Playbook-2 4 3 3} v 419] OpenShift CLI (oc)Z 4 2] gt}

cluster-admin A3glo] Y= AL A= 21213t}

2 ¥ 2¥ 9] kubeconfig 323 2B S AA st U] AL AX Z2a30] RHEL 7 A]
' YA FAFUT o] F S @ 7R PP ow FeaE Ao A v 5
# WAL AHgaE RYYTh
2.
AFY Ao E A58 2 E RHEL 3 2E 9] A 2352 AL FAFYTL SSH =
EA] =& VPN A1 231 BastionE Z33t0] d|Alo|A] 3] &5l R E WL A2 = AH
U
3.
Playbook-S 23] 5} += v Al o A
TAHIA Q.

RHEL s 2 E o] djg SSH A A = Ao = AHSAE

SSH ol o] A= & A1g-alo] 718 Bl o}

eSS @S A9
EREREL A8 1=Y

5l 32 OpenShift JH AP o] Y= =S

RHSMo = w48 S},

# subscription-manager register --username=<user_name> --password=
<password>
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OpenShift Container Platform 4.9 v} 21 3+
RHSMoll A H AN M H 2T HA dolg & 7HA Yo
I # subscription-manager refresh
AHE s A B 2P A S LA L.
I # subscription-manager list --available --matches "“OpenShift*'

A % ¥ o] =2 oA OpenShift Container Platform x| 2. =33 XA o] Z IDE Zto}A]

234q.

e
2 2

o]
I # subscription-manager attach --pool=<pool_id>

OpenShift Container Platform 4.99] 2 @ 3t 2| XA B2 & &4 53 .

# subscription-manager repos \
--enable="rhel-7-server-rpms" \
--enable="rhel-7-server-extras-rpms" \
--enable="rhel-7-server-ansible-2.9-rpms™ \
--enable="rhel-7-server-ose-4.9-rpms"

openshift-ansibles £33t I 37| X & A X o}

I # yum install openshift-ansible openshift-clients jq

openshift-ansible S| 7| A= A X =z 233 {92 E]lE A 335} Ansible, Playbook 2
A 74 9123 74o] RHEL AFE =2 Zf2AH 27sl=d 228 02 fA= 7}2115L
U t}. openshift-clients= oc CLIZ A 2313 jq S| 7)1 A= 2 o4 JSON =3 ZA] gL

AAE 5 AU,

8.5. RHEL 7 ¥ == Zu]

RHEL (Red Hat Enterprise Linux) A] &2 OpenShift Container Platform & & =g ] F7}3s}7] A
o] zZ+ 22~ Z RHSM (Red Hat Subscription Manager)ol] 5= 3} 4 OpenShift Container
Platform x| H 239 A& AAsa B Q3 A 45 &4 sl obgu o

7} 2 Eo| A RHSMO 2 553}
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I # subscription-manager register --username=<user_name> --password=<password>
RHSMell A HA MBI HA dolg & 7HA Y.

I # subscription-manager refresh
AHE 7Hs 3 A B 2P A S Udd st A L.

I # subscription-manager list --available --matches "“OpenShift*'

o] d = o] =9 oA OpenShift Container Platform ]2~ A o] Z IDE FolA o] &
a4y

I # subscription-manager attach --pool=<pool_id>

b

l‘l

m 4G22 v @Sk

’d3td =& RHSM A F4&E v &4 st

m il

I # subscription-manager repos --disable=""*"
e A yum A3 A4S A3k repo id of ol S ol &5 Ao vU Y-
I # yum repolist
yum-config-managerS A& 3o U 2] yum & £X] E8] £ 824 3513t}

I # yum-config-manager --disable <repo_id>

b il
-

o
it
o

K
N,
f
i)
i
=
m il
oX
1)

5} o
I # yum-config-manager --disable \*

A b @ A EA Rt gom B 2o Azte] 209 5 g
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OpenShift Container Platform 4.99] 2 ¢ 3t 2| ¥ X E g S A 31}
RHEL7 :==29] A% b gl A B2 & &4 st8) oF ot

--enable="rhel-7-server-rpms" \
--enable="rhel-7-fast-datapath-rpms" \
--enable="rhel-7-server-extras-rpms" \
--enable="rhel-7-server-optional-rpms™ \
--enable="rhel-7-server-ose-4.9-rpms"

2
RHEL 7 ;=== o o]} A8 A] ¢k 21 g% OpenShift Container
Platform 4 2] 294 A AL oA Y}

RHEL 8 :==9] 7§ th& 2] £X 22 & 24 shalof gk,

| # subscription-manager repos \

# subscription-manager repos \
--enable="rhel-8-for-x86_64-baseos-rpms" \
--enable="rhel-8-for-x86_64-appstream-rpms’ \
--enable="rhocp-4.9-for-rhel-8-x86_64-rpms™ \
--enable="fast-datapath-for-rhel-8-x86_64-rpms"

S 2E A firewalldE $A]3}3 v &4 513 o).

I # systemctl disable --now firewalld.service

Fx

39 firewallds 243513 4= glaU . &4 stshd 2 AH2] OpenShift
Container Platform 2 z0]] x| 23 4= gl ).

8.6. AWSe] RHEL <128 20

e
2

At a2

ol

B2h9A o) A Amazon IAM 242 AHg-ste] Bad 8L A5k YA o

t}.

g gy

it

Z2A 2
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AWS |IAM 2& 9|4 d5t= IAM & 22 A o).

dst= AAA == 1AM o] 22 23U

IAM < gto] tj g A5 AWS A 3L FZ PN 2.

8.7. RHEL ##A ==& OWNED X+= SHARED= ®] 1 | A

=7 2H £ kubernetes.io/cluster/<clusterid>,Value=(owned|shared) 8] 2 7}& A} &3l AWS &
g 2E o A 420 S 230

S EH A A2 AR 2 Y22 E A AS oF k= 7 ¢ owned Bl 1 12 F71sl oF .

Z g 27 AAE Folx g 227} A EA 5= AS shared 8] 2 gr2 3718 oF gt
ol B FH 27} o] B a2 ARG AW g ko] el W] 2747 &S ey

RHEL 2349 m4le] 2% RHEL & A28~
+kubernetes.io/cluster/<clusterid>=owned %+ kubernetes.io/cluster/<cluster-
id>=shared = €]z x| A &} o} gt}.

3

kubernetes.io/cluster/<sname>,Value=<clusterid> 8| 22 7]& B 252 €13}
np Al Q. 28 %] ¢k o ELB(Elastic Load Balancing)ollA] 2= WaAE AT 5= gl
FUth

8.8. 28 £¥ ] RHEL A9 WAl F7}

Red Hat Enterprise LinuxE &9 A A= A1-&-3t+= A+ 19 #1412 OpenShift Container Platform
4.9 Ze g F71 F AdFU
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https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/iam-roles-for-amazon-ec2.html#create-iam-role
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/iam-roles-for-amazon-ec2.html#attach-iam-role
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/installing/#installation-aws-permissions-iam-roles_installing-aws-account

OpenShift Container Platform 4.9 4l #2]

AA =A
[
Playbook S A ast= v ilo] Q3 s 7| & AR st Qg FA o] a5 o] JdFUT
[
RHEL 3 2E A X7} FH| 5 o] dFUHT.
EZ A2

[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

27 239 WA A Ansible Bl =35 A3 st= AHEA ol FS AR AU

2]

ansible_user?] root= X A 31#] ¢k © ™ ansible_become2 Truez A A 3}31 A& A}
sudo A g3 A4 sl oFg it}

©

= 2] 2 € kubeconfig 71 o] A = 9} 79 o] &L A AP}

L4

Zej2Eo] 78 2t RHEL WA Ud gt 2 52E0) djs] 47518 £l of
£ AR o] ol 5L Fel2H 7t Al 2qo] Al 2 dl AL S BAE olF
oz gul2 & i A1 o5 WG] Alxge] Axl 2T
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Ansible Playbook t] & E 2] & o] 53t}.

I $ cd /usr/share/ansible/openshift-ansible
Playbook& 4313},

I $ ansible-playbook -i /<path>/inventory/hosts playbooks/scaleup.yml ﬂ

<path><l] i3] 273 3 Ansible Qlul &2 9 2] =5 AP Ft

8.9. N1 2d o] 1A AT 23 %9

Zej2Ho A/ 2] U8t Sk Al 2E 2 B 52 154 A8 23 (CSR)ol + /14 A
Yt} o] 2] g CSRe] A A=A &Qlslof i, o d A5 ol & AF sAsloF FUh S0l E
238 WUA A G5 A 9 S FAsloF

A 27 A

[
Ze2go] A2Re F7H U

e 27t A2d g A s A

I $ oc get nodes

2 o

o

NAME STATUS ROLES AGE VERSION
master-0 Ready master 63m v1.22.1
master-1 Ready master 63m v1.22.1
master-2 Ready master 64m v1.22.1
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142

Zo] 448 RE A =g gy

o]d ot YX CSRo] 522 W7HA AFY ==(FUA ==
7t E=FEA RS 5 dsUh

H{ 59 CSRE AES 2 S 2Ho) 3713 2z A 2H 9] d]35] Pending =+ Approved 4+
g o] ZetolAdE B Au @ F o] ZAIHE=A I

I $ oc get csr

2 o

o

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

ool A& F A 2go] Z e el Felstal AU th B5ol & 428 CSRe| o wel e

¢ e gy

CSReo] 515X &2 A, F7Ha A =Rlel ik =& H7 5 <1 CSRo| Pending 8| = &
SRS
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!

CSRL wA F7171 5o 2 vtggug Fe g A 282 3713 T 14
Zk olUj o] CSRE A A L. 3 A7 W ol $RA8HA o AFA 7F wA = 2
Zt o g3l F A o3 JASA7E EAE U ol A & ASAHE BF U8
oF gt} F}o]AE CSRo| 521 = Kubelet2 Q1549 g B.x CSRS A
dateg ¥ 2ol et 22 Kubeleto] A U g v ¥ 45 AHE-3t
of Al Q154 & 8 A st= -5 US54 74 832 machine-approverol] ©]3] =}
oz AU

Hjo] Wjg & 7]e} AR ZE2H] A QlZ gt} o] v A APIE AHE-StES
3t RA Re= FHFANA AAH = 2 2H9 4§ CSR(Kubelet service
Certificate Request)S A5 2 7 5213l WS &3l o Uttt 2 Fo] 52
x| ¢to ™ API A |7} kubeletol]l A4 =2 u] MH| X~ AFA 7 B Q32 = oc
exec,ocrsh,oclogs 33 A FF oz £33 4 glayd. Kubelet A= ¥2I1
Eo dA%t= RE Y-S S5t d o] IS4 o] o). o] 2
Al CSRE 7] 5152 CSRo] system:node =+ system:admin 25 2] node-
bootstrapper A H] = Al A of] o]5) AZEH A=A &213HaL ==9] IDE 213y
.

MEHo =

ol

Astel™ FEF CSR Zhztel thal the 93 e AP Al 2.

I $ oc adm certificate approve <csr_name> ﬂ

<csr_name>2 3 A CSR =9 9J&= CSR9| o] 244yt

H%F A CSR

tllo
ol

Astelw th W2 AP A Q.

=
Er

$ 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

3

Q]
=

i
i

i

Operator= 4} CSRo] $¢1€ wj71A] A8 5 95Ut

iz

¢

oAl ZFolAE 2ol FAAYC B ZeAE 0] Fha 7 v A 2 WL AEa| o}
o
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$ oc get csr

2 o

o

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

csr-c57lv. 5m26s system:node:ip-10-0-95-157.us-east-2.compute.internal
Pending

U x] CSRo| A=A &3 Pending el ¢l -5 828 w4l CSRS sUddH T

MEAHo =

ol

Qatelw fE e CSR 2ol thal the B3 & B3k 2.

I $ oc adm certificate approve <csr_name> ﬂ

<csr_name>< 3 A CSR =4 1= CSR9| o244yt

H5F 5<% CSR

tllo
ol

2 FolsteE o BH e AR L.

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

wE Feto]dE 9 Au] CSRo] £218 F v41& Ready Jul7} Auich th& B2 495

I $ oc get nodes

2 o

o
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NAME STATUS ROLES AGE VERSION
master-0 Ready master 73m v1.22.1
master-1 Ready master 73m v1.22.1
master-2 Ready master 74m v1.22.1
worker-0 Ready worker 11m v1.22.1
worker-1 Ready worker 11m v1.22.1

H Xlo] Ready A8l 2 A335l= o] Alv] CSRe] 52 T 2 Ro] A4 4 9
Yk

oy

F7r A K

CSRol t @ A g2 54 A% 232 FxstiAle.

8.10. ANSIBLE S £ E 3} o] A4 uj7) M5

RHEL (Red Hat Enterprlse Linux) A5 9 9 A1E Z8 29 F7138}7] Aol Ansible 2 E 312l o]
A ok v W5E B oslopgy

w7 W A &
ansible_user 9} 5 ¢lo] SSH 7] vk ¢1% S 3] &3} SSH A 228 o] A} 7} o] 2 QU T} 7] Bghe
AREAF U oE SSH 7] 714k Q155 AH&3F  rootsivth
E 4§ SSH ol EE AHg 5ol 715 &
2] 3f oFF o}
ansible_becom ansible_user 7}o] root7} o} 7 ¢ True. ko] True 7} o}d 73 9 o] w7 ¥ 5
e ansible_become<$ True= A7 3}z = XA sA Y A 2] A vl Al 2

ansible_userz x4 s}= A1 84 4%
gl o] sudo M =5 FA & ok Tt}

openshift_kube 3 228 2] kubeconfig s} g o] £3= T Hde AR Y ol &
config_path 24 UdEg e 2o 9d o] 53 AA
.

8.10.1. A9 A}g}: S| =E A RHCOS 71 # A A A

RHEL (Red Hat Enterprise Linux) A F 4 WAl &8 2H

2
e
N
N
)
o
2

g 3o 2 RHCOS
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https://kubernetes.io/docs/reference/access-authn-authz/certificate-signing-requests/
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(Red Hat Enterprise Linux CoreOS) ZAFd WAl & A A5l g|4£2=E &1 4+ J&HFU.
AR 2 AL

RHEL 71 %9 vl dlo] Ze 28] #7150 &Y th

7} RHCOS A1 Al =2 27 g

oc adm cordon EH & A3l === AFA = o oA = TAFY

I $ oc adm cordon <node_name> ﬂ

$ oc adm drain <node_name> --force --delete-emptydir-data --ignore-daemonsets

#2 & RHCOS 8% A9 == o532 AF I

=2 AAFIG.

I $ oc delete nodes <node_name> ﬂ
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=03 RHCOS A8 WA 9 == o] & AZ F ot

AFY vAl 222 3933 RHEL =4 dol g4 g
I $ oc get nodes -0 wide

2¢2H
1} RHCOS #

3
T
9

g vAle] 2= WAX oA RHCOS A& A A Gt 713 WAL 244 87
#Ale] AA| S0l A olv A8 & 4 AFUT

g
3
T
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A%E WA F7b

97}. OPENSHIFT CONTAINER PLATFORM £ 2 H o] RHEL 7
o 3748+ 95Ut

OpenShift Container Platform &2 2g o] 2] 2} A] 2l o] g} 31 =35l RHEL (Red Hat Enterprise
§ Al zgo] oju] E3F o] A4 RHEL AH Y A 292

Linux) 7

2HAY Axe AR 2 e A e Y
F)oz ALgae &

9.1. Z8] 2ol RHEL A+ ¥
OpenShift Container Platform 4.90]| A = A} 84} = &
o4 RHEL (Red Hat Enterprise Linux) W22 A 79 1A (AP A Ao e
Aol dFUT S 2H o FEE E32Q & vt2E A2+ 9 RHCOS (Red Hat Enterprise Linux
CoreOS) M 41 & A-g-3 ok o
]9} 7R 2 E 8l 2H 4 RHEL 3379 #41S AL
2] S XU RE &

) =
-

AR Z2EAY AxetE AL g ®
Sl A A4 A2 QuolE 5 B ANAE DG a8 LE 4 49
o A2 9] ehol = Aol Z Fhe] B %ﬂﬂﬂﬂtM};%ﬂﬂ%qq.

H &g AAE Al

Z 2 2¢ 9] A 2Hdx OpenShift Container Platformg A| A 5} €]
Asforslr gz Z& 2| F713F 2 E RHEL WAlo] A4 3l=9]0] & ALgd| o3t

OpenShift Container Platform 2 2] 2~ ¥ ]| _l_7]. '],
Zskgd Yt o] HAldA 2¢ e E &4

7k v &

Z7}al ok o

CEREREEENCE)

. LAFYE =9 A|2" g
OpenShift Container Platform 317 ol 5] RHEL (Red Hat Enterprise L|nux) AFE == YA o9

A Z2EE g 2L A4 o] A R A2E £F 27 AHGS FEe o,
AP M o] ojokFrt. A B

o
%ET':

3l OpenShift Container Platform A
oA 2.

[}
Red Hat Al Qo] =
2AHAH] gle AT 4 G3AAA AA S U
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Z2gy S0l a4 A2 S AU S e AFY WAL AFAokRI T Felag
BT ol AR EE ALsa 2l Aol o 10% Utk 2294 #7973
¢ wE S2E Gt Al § o) JFL VAN BES FRF D222 Yo FUTh

dh o8

wmlm
o
N
)
_‘gr,r
E?‘-'

7} A2 e Thg sl 87 ARFS S5 sl oFgth

Beld b A 29 EE A2y Ei xeto]yl laaSel A Q@ H: A 2,

712 0S: RHEL 7.9 == RHEL 7.9~8.7 2 "J A"A %] &4

OpenShlft Container Platform°l] i?}'ﬂﬂ Qo ﬂ]a,— X] %]141:}. aEv
o] 7152 FF el oA A7 E B olns A= vl Foll = AHE-5HA] &

£ Zo] £5U.

T3 RHEL 7 Z2 %€ 1212 RHEL 8% g adol=3 4 ¢4t A
RHEL 8 2E & u] 3o} 5l o]d RHEL 7 3 2EE Al A s o} . =

AW G2 "= AR AP S FESHHA L.

OpenShift Container Platformell A] ©] o] A}8- 5 X gAY 24| E F
Q 7159 A4 222 OpenShift Container Platform 222 = E oA O o]
Y AR EH A G A E 7] 5 AR S FEAA L.

FIPS = =] A OpenShift Container Platform2- vl Z3}l+= 79
I T

N 2eh o 4| FIPSE 34 3a obghi oh. RHEL 7 2% A o 4] FIPS

Z ol RHEL
CELED

g8
= 3438

A3 F2A FIPS 25/ E ¢33} o] H g A182 x86_64 o} 7] €l =] ] OpenShift
Container Platform sl 3 o] A 9+ x| 1 51 t}.

NetworkManager 1.0 o] 4}
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https://access.redhat.com/documentation/en-us/red_hat_enterprise_linux/7/html-single/installation_guide/index
https://access.redhat.com/documentation/en-us/red_hat_enterprise_linux/8/html/performing_a_standard_rhel_installation/index
https://access.redhat.com/documentation/en-us/red_hat_enterprise_linux/7/html/security_guide/chap-federal_standards_and_regulations#sec-Enabling-FIPS-Mode

OpenShift Container Platform 4.9 4l #2]

vCPU 17)

3 4 8GB RAM

var/E Esl= 7Y A"l o] H 4 15GB sl= v 23 7t

/usr/local/bin/< Z 35l 312 A 2"l o] HA 1GB 3l= t)A2=3 27

A HAEE st FY AJ2H 9] A4 1GBY] st= 23 F7F A A& Hd e
2] &= Python %3 2ol B 2] g 9] tempfile R 50 A oA FX o wat 24 gt}

ZF A =2 A 2" AF QA2 71 87 AHES S5 oyt A & S| VMware
vSphereo] 23 2H & AAst= A5 2E2]A A3 w2t 238 A5t
disk.enableUUID=true &4 & A A3 oFg o).

7t A 228 DNS 391 7H5 3 S 2E o] 52 AH4-3te] 2229 API B0 oAl =
g £ Qojol gt RE U EQ A Bl dA X Aol Za]2H e APIAH| A Qe FQE
o ik A 28 oA 2 S 5] SalofaTh

9.21. ASA A7 &% e

AHEA 7Y Z2H A F st A x2S AHS St A As AlE" A Jl s o= Qs S 2EH o A
27t AR ER AR F S22 2H AFA A8 23 (CSR)S S8t W7 IUES Al g3l oF dut
kube-controller-manager= kubelet &} o] 21 & CSRYI 5213 t}. machine-approver= 21} & A| &
Hol A B g @ PR A 5 917] w ol kubelet 247 F 93-S AHgsle] 25 Au] 2 AFA 9]
T84S BT = glFUh Kubelet A1 Q154 239 fFaAdS st 9 H S s2A8= Y S
A7 ste] Tl oF gk,

9.3. Z8%-& o|n A F1|

AWSo)A| Tt olvl) @& =4 AHg-2 4 §17] W E) Amazon vl o] vl < (AMI7} 2 8 8]
t. Red Hatol 4] A1 23t AMIZ AL§-3HA L A4 ol n A +502 7hd 2 & Y&Uth EC2 A2
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https://vmware.github.io/vsphere-storage-for-kubernetes/documentation/index.html
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/nodes/#nodes-nodes-working-deleting_nodes-nodes-working

9. OPENSHIFT CONTAINER PLATFORM Z &2 2 Hol RHEL I3 ® A F7]

rgze u]xwomx%ollAMIﬂAloiorﬂqn} A9 Al2do) e g ke RHEL wdo] a5 x
= AMI DS Y 3ok g

9.3.1. AWS| 4| A& 7}53 H 4l RHEL o]v]#] g

AMI ID= AWS?] 7] & 3¢ olu] ]9 3] F3 ). AMI= EC2 1 2H 25 = 2H| XY 35}7] A EA)
sjlof sl =2 A Ao AMIIDE ¢olof g th. AWS CLI(Command Line Interface)= AHE 7153
RHEL(Red Hat Enterprise Linux) o]v] %] IDZ 1} g3+ b AHEg Y.

A 27 A

AWS CLI= A X351t

o] & & A3}« RHEL 8.4 AMI(Amazon Machine Images)E 1< 3.

$ aws ec2 describe-images --owners 309956199498 \ﬂ

--query 'sort_by(Images, &CreationDate)[*].[CreationDate,Name,Imageld]’' \ 9
--filters "Name=name,Values=RHEL-8.4*" \ 9

--region us-east-1\

--output table 9

--owners W #d 342 AR ID 309956199498¢] 71wkt Red Hat o] v| A & B &Y

t}.

Red Hatol| 4] A g 3= o|v] A o] AMIIDE A3t ¥ o] AR ID7F 2
234

--query 33 42 'sort_by(lImages, &CreationDate)[*].
[CreationDate,Name,Imageld] v 7§ H == 01 o X7} A5 =S A3 ). 01 AL
olu| R = A A njet FE T HolEL AP A, oA o]F @ AMIIDE E A 3
=5 FA"E Y.
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https://aws.amazon.com/cli/
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L4

AWS & RHEL 7749 w412 A4 o] AMI7} RHEL 8.421%] 3213t}

o
i)
2

| Describelmages |

| 2021-03-18T14:23:11.000Z | RHEL-8.4.0_ HVM_BETA-20210309-x86_64-1-Hourly2-GP2 | ami-
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 |

i M 1 i
- - - -

RHEL o]n| =] & AWS=E 590 2 71X & &=

¥o
o)y
L
v

RHEL (Red Hat Enterprise Linux) A] &2 OpenShift Container Platform & & =g ] F7}3s}7] A
o] zZ+ 22~ E RHSM (Red Hat Subscription Manager)ol] 5= 3}32 &4 OpenShift Container
Platform 1B 239 XA L AA3sa Q3 AA4AE A58 ofg o).
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https://access.redhat.com/documentation/en-us/red_hat_enterprise_linux/7/html/image_builder_guide/sect-documentation-image_builder-chapter5-section_2

974. OPENSHIFT CONTAINER PLATFORM Z 2] 2E] o] RHEL A 7€ v A 7]
7} 32 EJ A RHSMO 2 F=3h ).
I # subscription-manager register --username=<user_name> --password=<password>
RHSMell A HA MBI HA dolg & 7HA Y
I # subscription-manager refresh
AHE 7Hs 3 A B 2P A S Ud A L.
I # subscription-manager list --available --matches "“OpenShift*'

o] d = o] =2 oA OpenShift Container Platform ] 2.~ A o] Z IDE FolA o] =
aAagy .

I # subscription-manager attach --pool=<pool_id>

2E yum A ZF S v @A sy .

’d3td =& RHSM A F4E v &4 st

m il

I # subscription-manager repos --disable=""*"
oA yum #7345 A3k repo id of ol &3 ol &5 Ao vU T
I # yum repolist
yum-config-managerS A& 3o U 2] yum 2 £X] E8] £ 8] &4 3513t}

I # yum-config-manager --disable <repo_id>

b il
-

o
il
o

K
N,
f
i)
i
=
m (
oX
12

s o

I # yum-config-manager --disable \*
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A b @ XA Rt gom R 2o] Azte] W 5 dFUTh

OpenShift Container Platform 4.99] 2 ¢ 3t 2| ¥ X E g & &4 3} ).

RHEL 7 :==9] % g+ 2l xA £ & FA 58l oF o

# subscription-manager repos \
--enable="rhel-7-server-rpms" \
--enable="rhel-7-fast-datapath-rpms" \
--enable="rhel-7-server-extras-rpms" \
--enable="rhel-7-server-optional-rpms" \
--enable="rhel-7-server-ose-4.9-rpms"

RHEL 7 ==+ ¢ o] A8 5 %] ko1 &% OpenShift Container
Platform 4 2] 2o X A AL A P}

RHEL 8 :==9] 7% 048 2l ¥4 £2) 2 @4 stalof ok

# subscription-manager repos \
--enable="rhel-8-for-x86_64-baseos-rpms" \
--enable="rhel-8-for-x86_64-appstream-rpms’ \
--enable="rhocp-4.9-for-rhel-8-x86_64-rpms™ \
--enable="fast-datapath-for-rhel-8-x86_64-rpms"

S 2E A firewalldE $A]3}3 v &4 513 o).

I # systemctl disable --now firewalld.service

Fx

39 firewallds 243513 4= glaUd. &4 st 2 A2 OpenShift
Container Platform 2 z0]] x| 23 4= gl .

9.5. AWS2] RHEL 21 2H 29 o

et
e

F A a4

oli

ueh9A o) 4] Amazon IAM 242 AHgste] Bad o Be Adsty 4YA4 =20 IS

& % 945U

it
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AWS IAM Z& A 5t IAM 928 A

dot= AAA =20 1AM ] 25 23U

IAM < gtoll th &t B4 AWS A2 Z23HAIA 2.

9.6. RHEL 7z # ==& OWNED X+= SHARED= ®] 1 A| A

=7 2H £ kubernetes.io/cluster/<clusterid>,Value=(owned|shared) 8] 2 7} & A} &3l AWS &
H2E s} AR Paxe] FEL AP T

S 2H A A dR=E HA2E A ASN o) 8= 75 owned 2 72 F7}8l oF g ).

SY2HI AAR Folx @227} AL EA 5= 7-$ shared 8 2 +2 3718l oF $U o).
ol e Ze|XH7} o] Y A2E AHSSHAI N Fla 2 dis) ¥ o] A{AE J&S vEPdY
t}.

RHEL %9 ™ 419] 7% RHEL 217 126l =
+kubernetes.io/cluster/<clusterid>=owned %+ kubernetes.io/cluster/<cluster-
id>=shared 2 ©] =1 %] A 3} o g t}.

- 1

kubernetes.io/cluster/<name>,Value=<clusterid> 8| 22 7]& B 252 €13}
ul Al Q. 28X ¢ko ™ ELB(Elastic Load Balancing)ol A == 3= A&H st 49
%uth.

9.7. Ze]2¥H o ¢ B2 RHEL 579 A|&H YHo|E F7}
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https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/iam-roles-for-amazon-ec2.html#create-iam-role
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/iam-roles-for-amazon-ec2.html#attach-iam-role
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/installing/#installation-aws-permissions-iam-roles_installing-aws-account
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RHEL(Red Hat Enterprise Linux)2 ¢ A A= Al-&3l= AFH

™ 218 OpenShift Container
Platform 4.9 2] 2Hd ¢ F71 4 A HU .

A 27 A
[}

OpenShift Container Platform & 2] 2~ H 9] = o]v] RHEL #

A9 =7t 3

H

g0l Atk

NE Fe2F e F71sh= d AHS-3 hosts 7192 PlaybookS 2

Playbook& d3sl= AFEHE =€ RHEL S 2 E 9] QA28

& = lojopgtyt}. SSH
T VPNE AHg-38t= BastionES ¥ 3Hsto] 3|4l A 8 st 2E Y
t}.

Z 8 2H 9 kubeconfig 71 @ ZEAHE AR AHEH AX T2
P sh= WA dHFYh

A& 918l RHEL 32 & Fvlsof gt

Playbook & 2 83l m] Mo Al R E RHEL 2 E o t] gt SSH o 4| 2 A3o] Y= AL A=
TARAA L.,

SSH 7] 7|4t Q1 &S A}g3l= A9

T [S]

Playbook2 4 8 3= v 4l o] OpenShift CLI (oc)S 4 =] gt}

Azt
1.
AFE A" S2E 9 A5 W55 A 9 sl /<path>/inventory/hostsol| 4] Ansible <14l
B 4dS AU o
2.
51<l o] [new_workers] A4 o] 52 [workers]= @7 g}
3.
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»

[new_workers] 44-& w2lo] 371517 24 7ke] A) 529 Apsta wWQ) o] 5 ol
Ut st g oAl o §AE o

[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

o] of o] A mycluster-rhel8-0.example.com 2 mycluster-rhel8-1.example.com A] 2~ &l &
Z8 259 )21 mycluster-rhel8-2.example.com 2 mycluster-rhel8-3.example.com A] 2
98 F7g o

Ansible Playbook t] & E 2] & o] 53 t}.
I $ cd /usr/share/ansible/openshift-ansible
271 ¢} Playbooks A3,

I $ ansible-playbook -i /<path>/inventory/hosts playbooks/scaleup.yml ﬂ

<path><l] i3] 273 3 Ansible 1l &2 9 2] F= 5 AFFt

9.8. N 2d o 1A A 23 %9

el el Anug 3ok 3740 A g wf 59 954 49 24(CSR)l 14 449
Utk o] 213 CSRo] 415\ LA Selalof shul, Wad A3 ol & A4 Felalof itk Fekol el
24 AA $AF T2 AW 87 S8k Tk,

r‘_

A 27 A
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Ze2ee) A2 FHIE

Ze2H7} A 29

mlo
_m
9'111
rr
X
i
l-fO
i)
L
v

$ oc get nodes

2 o

o

NAME STATUS ROLES AGE VERSION
master-0 Ready master 63m v1.22.1
master-1 Ready master 63m v1.22.1
master-2 Ready master 64m v1.22.1

o) A E RE Al=do] Yydgyr.
Za
ol o= ¢ CSRo| 5 € H7hA] A8 ==(FYA k=2t

PR P

HEF %9 CSRE AE3 I S8 2Hod| F718 7+ A| 2" 9] g3 Pending &= Approved 4
8o Zeto]AE 9 AMu g o] A HE=A AT

I $ oc get csr

2 o

o

NAME AGE REQUESTOR CONDITION
csr-8b2br 15m  system:serviceaccount:openshift-machine-config-operator:node-
bootstrapper Pending
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»

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

deld e F Al=dlo] 28 =g st gsUth. H5o= 5¢¥ CSRel 1 @ol vt
g e dsyd

CSRel 591514 &2 3%, F714 A1 2qo] B @ KE uF 5 CSRo] Pending Jel = 4
39 3 o2 A 2" CSRS +A3

CSRL A F717 Aoz vtgdu g ZFe| 2o A 288 F718 5 14]
Zk o]l o] CSRE 513 A1 2. g Al ZF ol 513HA] &2 AFA 71 A = 5L
Zt == o gial 7 7 o]Fe] JAFA 7 A g o] 8] & AFA & BT F2dal
of 3t} Z o] A E CSRo| 4215 H Kubelet2 Q1Z 4]0 tjgt 1= CSRS A
Astrz 75 5ol o3t 18H Kubeletol A 5 A gt v/l A& AH8-3}
of Al Q154 & 8 A st= A5 54 734 832 machine-approverol| ©]3] =}
o2 FAFYh

o] Wig & 7] e} A8 A} ZEH| A Y QlZe}e) o] A APIE AHE-ste 5
A3 HRA L= TP Z A AW HE F2H9 A9 CSR(Kubelet service
Certificate Request)S A5 2 7 5213l= WS T3l oF Ut R Fo] 52l
%] gk o APl 417} kubelete] 129 o) Hu]2= AF A7t DR3E=E oc
exec,ocrsh,oclogs 33 A3 Aoz =383 4 gyt Kubelet A= ¥21
Ed ddst= 2 A S FdsteEd o] JI5A sl B et o] S
Al CSRE 7] 5152 CSRo] system:node =+ system:admin 25 2] node-
bootstrapper A v = A o] o3| AEFHJA=A G153 ==9] IDE <19y
.

MEHo =

ol

Astel™ FEF CSR Zhztel thal the 33 AP Al 2.

I $ oc adm certificate approve <csr_name> ﬂ

<csr_name>< 3 A CSR 229 9= CSRY| o] ¢t}
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H%F A CSR

tllo

[l
ol

F A5 e BY e A5 A .

$ 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

Fx

Y & Operator= ¢ & CSRo] 5¢1€ w714 A& F iU

ol ZetolAE a o] Ao mE Fe 2] F718 2t v]Ale] AM 2L B}
gk

I $ oc get csr

2 o

o

NAME AGE REQUESTOR CONDITION

csr-bfd72 5m26s system:node:ip-10-0-50-126.us-east-2.compute.internal
Pending

csr-c57lv. 5m26s system:node:ip-10-0-95-157.us-east-2.compute.internal
Pending

U x] CSRo] 5<1 = A &3 Pending A HlIQl 39 S8 2H v4le] CSRS 5APdY .

MEHo =

ol

QAatelw §Ee CSR 2ol thial the B3 & A3t 2.

I $ oc adm certificate approve <csr_name> ﬂ

<csr_name>2 3 A CSR 24 1= CSR9| o] 244yt
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B %9 CSR Astelw b W2 AP A Q.

tllo
ol

=
5Er

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

6.
RE Zgo]AdE 9 A8 CSRo] 5919 ¥ 142 Ready Ael7F Ut 1S B85S 233}
o] Sl gt
I $ oc get nodes
=9 4
NAME STATUS ROLES AGE VERSION
master-0 Ready master 73m v1.22.1
master-1 Ready master 73m v1.22.1
master-2 Ready master 74m v1.22.1
worker-0 Ready worker 11m v1.22.1
worker-1 Ready worker 11m v1.22.1
=31
v 2lo] Ready 48] 2 283+ vl A/1] CSRe 591 2 o] 2Y & Y
Yt
F7H AR

CSRol t @ A g2 54 A% 232 FzshiAle.

9.9. ANSIBLE &2 E 5}l o] A5 7] W5

RHEL (Red Hat Enterprise Linux) A58 W A& S8 2Ho| F7}3517] A Ansible 32 E 3} 9
A o v dFE A osliofdy
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https://kubernetes.io/docs/reference/access-authn-authz/certificate-signing-requests/

OpenShift Container Platform 4.9 W 21 3]

162

ol 7 v

ansible_user oF5 glo] SSH 7] vl ¢l =
AH&AFd Y T SSH 71 7
£ - SSH ello| I EE ALE-314] 7]

28l oF g o,

ansible_becom ansible_user 3}o] root7} o} d 7 ¢

e ansible_become<$ True= 474 3}
ansible_userz x4 s}= A8 4= 4%
o] sudo WA =F A3l o T

openshift_kube
config_path

Z 2 2¥ 9] kubeconfig 5} o] =35
2A YUY EY Y F29} 3 o] 22 XA
Eanhe

&

A 2gle] b8 o B AU T ) gk
rootq]u o}

True. 7o) True 7} o}d A $- o] wj7f W
S XA s AY A el obA] w2

-
o,
k=)
o,
lo,
ol
fiu
N2
_0,
i



103, #5502 AHgA T2u] A 9l Ze} e

103, 5522 AMgA =2 A Y Q=& A

101, AFg 4 T2u|AY Qzabs} Qi Fe2Ho) 502 AFY wA F7}

4

AR xzA 20 AR e AR FASA xR dxete] FEEol AFY AL S >
Q& 43 F ZzA 2ol AR Fol AL A% AR 74 HAR vl W5 F AR B2 G

Ut

10.1.1. Amazon Web Servicesl| A F ¥ 4l 7}

AWS(Amazon Web Services)2] OpenShift Container Platform &2 2| ZAFd w41& F7138}
&9 CloudFormation €1 =312 A}-83la] AWS| AFE HAl F71E ZFX54A L.

10.1.2. Microsoft Azureol] #A+€ &l F7}

Microsoft Azure2] OpenShift Container Platform & 2~ H o] AF Y WA & F7153H Azured
A F7F ZFL A v Al AL ZFZE4 A L.

10.1.3. Azure Stack Hubol] A9 Al 7}

Azure Stack Hub2] OpenShift Container Platform 2 2] 2~ g o) #3719 v A1S 371312 H Azure
Stack Hubol| A F7} & A 14l AL AZ3H4A 9.

10.1.4. Google Cloud Platformedl] Z 78 # A F7}

GCP(Google Cloud Platform)2] OpenShift Container Platform & 2~Hd] A F & HA &
2™ GCPollA] 7} 217 v 2 A& F=3HA A Q.

i
N
—r-l
o

10.1.5. vSphereol] AFY HA 37}

7A@ v4l Al EE A1-8-51] vSpheredl] 4] OpenShift Container Platform 2 2€ o t] g 57} 7
#8 A BES Assd  AFUT

28 2H 758 #A S #5202 Fr1sted vSphereol 1579 #Al F71E 5o 2 Fx4A
o -
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/machine_management/#adding-aws-compute-user-infra
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/installing/#installation-creating-azure-worker_installing-azure-user-infra
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/installing/#installation-creating-azure-worker_installing-azure-stack-hub-user-infra
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/installing/#installation-creating-gcp-worker_installing-restricted-networks-gcp
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/machine_management/#creating-machineset-vsphere
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/machine_management/#adding-vsphere-compute-user-infra

OpenShift Container Platform 4.9 4l #2]

H)) 01 | € ¢] OpenShift Container Platform 22 2 ¥ o] 7 3F

v

AR HAS F7HsE A o] vl 257
g oAl F71E ZAZF4A L.

a 1T

10.2. CLOUDFORMATION #! =318 Al8-35la] AWSO AFd 1Al

A7t

Al Z CloudFormation & 2313 A}-8-3l A4 3k AWS(Amazon Web Services)2] OpenShift
Container Platform S 2|25 o B2 AFY HAS F712 5 AFUS

10.2.1. AbA @ A

A)-&d AWS CloudFormation & =2l & A1-8-5l] AWS9)| S8 2E 71 A X = o] 9lojof §
Y

e 2H AX F AFHE A]Z:E‘;‘% A A= d) AFE-3F JSON 312 9 CloudFormation €
230 AUt o7 Aol Q= A

$ A% Aol wa} srel e A4 8 of Fhidh.

=4

10.2.2. CloudFormation €1 =3l & A}-83lo] AWS Z & 2Hol 7}

= X =

A1 Z CloudFormation &) =31 2 A}-&35}o] A
Contalner Platform S2] 28 o B2 A+

AWS(Amazon Web Services)2] OpenShift
& 3712 5 Adwyh

k!
ERRY

CloudFormation &1 =312 3]} 9] 7

a2 Avw

279 A 2H9] zog ARk Btk

o,
>,
[*
o
tllo
L
o,
=
rr
>
i)
tllo
ox
X,
d
v
i)
N

4 == QA sE b Al F9 CloudFormation 8] Z 218 A}2-81A] & A%, Al

£ AEs e s JdzE A& oF gyt S8 2H7E SntEA 273}
73%-, Red Hat A g€l o] X 225 AA 8t E93llof & & AHFHT

A 2T Ave

CloudFormation E.'J 2 & A}£-3}o] OpenShift Container Platform Z 8 2~H & A X5l
Z2H AX Fo AFEY A|2E L

288 A= d) AF_3SF JSON 312 2 CloudFormation €l =
ol AA 28 = )}"‘4‘3}

- =
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/machine_management/#adding-bare-metal-compute-user-infra
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/installing/#installing-aws-user-infra
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/installing/#installing-aws-user-infra

10%. 550 2 AF2 A 2 H| R Y QA =} Az

AWS CLI= A X351t}

a1}
e
)
tllo
>,
2
e
v
i)

$ aws cloudformation create-stack --stack-name <name> \ ﬂ
--template-body file://<template>.yaml \ 9
--parameters file://<parameters>.json

<name>-2 CloudFormation 2=# 9] o] 2 <9l t}(el: cluster-workers). & 2~
& A A A5 ol 299 o5& Ao Ut

<template>2 # 73t CloudFormation € =3 YAML 51 o] A4 A= 9 o] &
Ay

<parameters>+= CloudFormation vjj 7l ¥ 4= JSON s} o] 4] A =2 9L o] ¢

Ut

WEe T 247 dEA A
I $ aws cloudformation describe-stacks --stack-name <name>

Ze2go 3RS

ot
=

B AIZE S A 7R A&GeA A8 29SS A4 dUT

10.2.3. A] 2El 9] o1=A] AE @3 2l

Zej2Eol A2 S Frhehd F7Hd Al 2HEE B 520 AF5A A% 23 (CSR)o] + A A
AUt o] 23 CSRo| SAHAJEA Felsof 541, D f‘& 3¢ o1& AH sAsloF . ZoldE
23 WA 598 S AH 232 FA8 ok gy
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Ze)2go A=Y e FHAEYU T

Fe2H7 N 29 S A4 sEA SAF

$ oc get nodes

2 o

o

NAME STATUS ROLES AGE VERSION
master-0 Ready master 63m v1.22.1
master-1 Ready master 63m v1.22.1
master-2 Ready master 64m v1.22.1

old o= ¥ CSRo| $0E H7kA AFE ==(AYA =g e

Bt EgEA e 5 yqu}

HE %9 CSRE AES I 28 2o F7}13 7+ A 2= 9 g)3] Pending =+ Approved
gele] ZEtoldE W A H 2 F o] BAIH=A GAF

I $ oc get csr
29 o
NAME AGE REQUESTOR CONDITION

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



103, #5502 AHgA T2u] A 9l Ze} e

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

Z

oM ¥ Alzgo] Zel2Hol Felatn g1 th E5ol $A¥ CSRel o @ol vhet

5AHA e 75, F7HA A 2ol t g 2E BF 52 CSRe| Pending 48 =
%l § 2|28 A28 CSRS AUt

CSR2 wA F7]7} Ag o2 e ug Fe2gol A =8S 5713 F 1
AlZE ool CSRE S ASHAA L. 3 A ZF ol 51 8kA] 22 A5A 7L A =
3 Zp e ed g 5 A o] de] 1547 A E YT o2 @ ATAE BF 59
sloF gt Zetol A E CSRo| 52159 Kubelet2 2154 ol o3 B.x CSRS
ASE R 5 590l 22yt 22 Kubeletoll A Ed 3 w7 H =5 AHS:
sted Al ASME 83 sk 41 A5A 734 232 machine-approvere] 2] 3j
Asor sAddyh

Hlo] Wig & 7]e} AHE- A} Z=H| A Y QlZete) o] w4l APIE A8t =S
A3 HRA L= TP Z A AW HE F2H9 A9 CSR(Kubelet service
Certificate Request)S A5 2 7 5213l= WS T3l oF Ut R Fo] 52l
%] gk o APl 417} kubelete] 129 o) qu]2= AF A7t DR3EE oc
exec,ocrsh,oclogs 33 A3 Aoz =383 4 gyt Kubelet A= ¥21
Ed ddst= 2 A S FdsteEd o] JI5A sl B et o] S
Al CSRE 7HA] 5132 CSRo] system:node T+ system:admin 25 2] node-
bootstrapper A v = A o] o3| AEFHJA=A G153 ==9] IDE <19y
.

MEHo =

ol

8| f2 e CSR Zhzhol thall the B2 A A 2.

I $ oc adm certificate approve <csr_name> ﬂ

<csr_name>< 3 A CSR 224 9= CSRY| o] ¢t}
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o

RS

ol

9'1

H

B35 %9 CSR AW e 3PS AP L.

tllo

=
T

$ 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

Fx

l-uO
-z

] CSRo] 5%

i)

WA A8 4 i

r
14
i
ro

Operator

oA 2T QAE Qo] HeAHYQonE Tej2H] g 7t vAe] Aul 2 YL AR}
ok

I $ oc get csr

2 o

o

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

csr-c57lv. 5m26s system:node:ip-10-0-95-157.us-east-2.compute.internal
Pending

Hm %] CSRo| A=A &35 Pending el ¢l -5 828 w4l CSRS sAddH T

MAHo = FAstH A 23 CSR zZH7} s 5 985 2SI A L.

ol

I $ oc adm certificate approve <csr_name> ﬂ

<csr_name>< 3 A CSR =4 9J= CSR9| o] &Yt
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o

RS

H%F $ACSR

ol

9'1

H v 98 S AP A L.

il

=
L

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

6.
2E 2o AE D Au] CSRo| 421 € ¥ 1212 Ready el 7 Atk ohg B3 < 49
te] gl gt
I $ oc get nodes
29 o
NAME STATUS ROLES AGE VERSION
master-0 Ready master 73m v1.22.1
master-1 Ready master 73m v1.22.1
master-2 Ready master 74m v1.22.1
worker-0 Ready worker 11m v1.22.1
worker-1 Ready worker 11m v1.22.1
=31
H o] Ready el = A g3l= o] A|¥] CSRE| ¢l & 2 #o] 48 &+ I&F
Yt
F7t B H
[}
CSRo W& AA & -2 154 A 2L A=A L.
10.3. VSPHERE? &2 = A9 WAl F71

VMware vSphere2] OpenShift Container Platform Z 2] 2o o] B2 AFY AL S50z
7+ 4= JdHUh
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https://kubernetes.io/docs/reference/access-authn-authz/certificate-signing-requests/
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AFE vz A EE A}12351e] 8 2Ho| )3t 37} VMware vSphere 7 78 v 4 A
o =

10.3.1. AL & A}

vSpheres] 2 €7} 4 25 o] glo]ok gl

ZHY2HE 7=+ g A3 A X] v]f]o] 9 Red Hat Enterprise Linux CoreOS (RHCOS)
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Select clone options<l| 4] Customize this virtual machine’s hardwareE 41 €
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Customize hardware ¥} o 5] VM Options — AdvancedE &3 ).
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Latency Sensitivity == o] 4] HighS A9 3t}
[ ]
Edit Configuration2 &2 5132 Configuration Parameters 7}}0]] A Add
Configuration Params & 28 gy} o3 v/l H 5 o] 5 2 Aoy
[e]
guestinfo.ignition. conflg data: o] A §-F tjsl base6d= AFZJH 7
9 Ignition 774 A o] Y &S 25U

guestinfo.ignition.config.data.encoding: base64= =] 4 3 t}.

disk.EnableUUID: TRUEE A A gt}

Customize hardware =] <] Virtual Hardware il]“ °l] A AAA S
gtk RAM, CPU 2 f) 23 2 &2 %] 9] o] A|2H)
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$ oc get nodes

2 o

o

NAME STATUS ROLES AGE VERSION
master-0 Ready master 63m v1.22.1
master-1 Ready master 63m v1.22.1
master-2 Ready master 64m v1.22.1

ol Z2ol = A3 CSRo| +2€ W7Hx] AFHY ==(4UR ==eae
GVt 2R B8 5 A
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HF 59 CSRS A EstaL S8 &H F713 zF A| 2"l 9] tj 3] Pending === Approved
Fej o] SEtolAE 9 A H Qo] EAHE=A 1P

I $ oc get csr
29 o
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

dol A 5 Al 2do] Zel e o] Felsta d4Uth B5ol & 58 CSRe| © weol e
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Az ool CSRE S ASHAA L. 3 A ZH ol 591 5kA] 22 5A 7L A =
3 Zp eed g 5 A o] de] 1547 A E YT ol @ ATAE BF 59
sloF gt Zetol A E CSRo| 52159 Kubelet2 154 ol o3t B.x CSRS
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FASEHA FE= AT AP HE=E S8 2H 9 A-$ CSR(Kubelet service
Certificate Request)S A5 2 7 5213l= WS sl o Ut 2 Fo] 52
%] gk o APl 417} kubelete] 129 o] Hu]2= AF A7t DR3EE oc
exec,ocrsh,oclogs 33 A3 Aoz £33 4 glisyd. Kubelet A= ¥2I1
Eo] d4dst= 2 & Y-S T Y o] /IS4 520 2ot o] i
Al CSRE 7] 5152 CSRo] system:node =+ system:admin 25 2] node-
bootstrapper 4] 2 7| A o] 93] A& A=A st ==9] IDE AP
o}.
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>
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MAHo =T FAsHH A FR23 CSR 217 i3] 5 985 2FsHHA L.

oly

I $ oc adm certificate approve <csr_name> ﬂ

<csr_name>< & A CSR Z£9j ?2J+= CSR9| o]l &¢¥ ).

AstelE the FPL AP A L.

b

H%F $ACSR

o
ol

=
5

$ 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

Fx

i
i

]

l-uO
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Operatori= ¢ i CSRo] 5¢1€ w714 A& F s o

ojA] ETtolAE 2 o] SUHJ R FLH F71E 7 A o] My 23S HEsoF

o

I $ oc get csr

2 o

o

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

174



103, #5502 AHgA T2u] A 9l Ze} e

csr-c57lv. 5m26s system:node:ip-10-0-95-157.us-east-2.compute.internal
Pending

Y %] CSRo| <A = A &5 Pending 3el ¢l -4 2828 #41¢] CSRS sUddH T

MEAo =z FAstHd #F 23 CSR zHzhol disl g+ W3S 4 s 2.

ol

I $ oc adm certificate approve <csr_name> ﬂ

<csr_name>2 3 A CSR =9 1= CSR9| o] 244yt

[}
BF %9 CSRE »¥F +oatd® ohg 992 dgaiA L.
$ oc get csr -0 go-template="{{range .items}}{{if not .status}}{{.metadata.name}}
{{""\n"}}{{end}}{{end}}' | xargs oc adm certificate approve
2E Zeo]AE 2D Au] CSRo] £ 8 F #4212 Ready 4el 7t Ut b B2 43
3te] gl gt

$ oc get nodes

2 o

o

NAME STATUS ROLES AGE VERSION
master-0 Ready master 73m v1.22.1
master-1 Ready master 73m v1.22.1
master-2 Ready master 74m v1.22.1
worker-0 Ready worker 11m v1.22.1
worker-1 Ready worker 11m v1.22.1
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coreos-installer 53 & 2335t A2 &+ 1\]-6(]-—9— ZZ23= AL AATUL. HA9 =
= f3ol )3 Ignition 74 w27 A8 42 & 71e) 71 URLS A sloF g

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

core *}31}01] 71] AAE $P 5= d 283 root Aol glo B2 sudoE AHE-5H9
coreos-installer @& & A3 3j o} .

2]

Z 8] 2 XA Ignition 74 32 & HTTP URLS 53 714 224 --ignition-
hash {4 ] & 83t} <digest>= o] QA oA A2 Ignition 74 7Y SHA512 t}o]
A Z=E Q.

2
o

TLSE A1-8-3li= HTTPS X ¥ & 53l Ignition 74 std & Al Fstel= 4+
coreos-installers 23 3}7] Ao Y A5 71FHCA)S A =8 A= AL 5
7te = AHFU

2
o

&, é%%m
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2 d Ao A= /devisda Ao REXAEH = AIE 273Ut LEAEY
9] Ignition 4 3} 2 IP F4 192.168.1.27} 9= HTTP ¢ A v oA 7k g Utt.

$ sudo coreos-installer install --ignition-
url=http://192.168.1.2:80/installation_directory/bootstrap.ign /dev/sda --ignition-
hash=sha512-
a5a2d43879223273c9b60af66b44202a1d1248fc01cf156c46d4a79f552b6bad47bc8cc78dd
f0116e80c59d2ea9e32ba53bc807afbca581aa059311def2c3e3b

WAl Z£& 04 RHCOS A X A 5L U g Y]

OpenShift Container Platform 2 X = A 2}5}7] Aol 2z} ;== A A F 3]
o2 AAHIJEA AT AA 4iﬂl’“—“" HFsa A F A=
RHCOS 2 %] &4l 925 Hotsle= v =& 2 & AFUH-
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10.4.2.2. PXE =+ iPXE %8 & %3] RHCOS w4l A4

PXE =+ iPXE —‘ﬂr%‘ 2 A5l o] W& 8 2=H ol g3 37} Red Hat Enterprise Linux
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© HTTP Aulo] 9z =5 o] glojof gt
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Ze]2¥ AX Fo] HTTP A v]o] ¢ 2= 3 RHCOS ISO o] 1] #], 9t== v & BIOS, kernel
a2 jnitramfs 3} ] URLE 714 g4 t}.
[ ]
4 %] %] OpenShift Container Platform 22 2~ €] tj 3 ] NS WA al= d AHR
PXE %8 Q1o AA 23 4 JFH . RHCOS7E AXHE & 23 t] 2 F oA “1"‘% 31]
oF3h o).
[ ]
UEFIZ A}£31+= 739 OpenShift Container Platform A x] -0l =3 3 grub.conf 3} o
oA 23 4 A&t
Z2 A2

RHCOS o] ] x| 2] PXE == iPXE7} &nt=7] A H A=A Ay

PXE®] 7 $-:

DEFAULT pxeboot
TIMEOUT 20
PROMPT 0
LABEL pxeboot
KERNEL http://<HTTP_server>/rhcos-<version>-live-kernel-<architecture> 0
APPEND initrd=http://<HTTP_servers/rhcos-<version>-live-initramfs.
<architecture>.img coreos.inst.install_dev=/dev/sda
coreos.inst.ignition_url=http://<HTTP_server>/worker.ign
coreos.live.rootfs_url=http://<HTTP_server>/rhcos-<version>-live-rootfs.
<architecture>.img
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HTTP A ¥ o] ¢J = =3} glo] B kernel 31 9] 91X & A At}
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=z Y9 Yt} coreos.inst.ignition_url 2 coreos.live.rootfs_url o 7| ¥ 4== HTTP 2
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o] +AL 1Y E&o] A= Al2HdA FAF & AA 25 EAFEA Ut g2 28
AstelA APPEND 3} o] 31} o] 4+¢] console= Q15+ F7}13 ). o] & S o] console=tty0
console=ttyS0S 3715l R Wx PC AP FEZ 7|2 &7 AAYsy 2y 2L R L2 4
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iPXE<e] 73-¢-:

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

initrd --name main http://<HTTP_server>/rhcos-<version>-live-initramfs.<architecture>.img
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HTTP A ¥ o] ¢ = =3k RHCOS =4 9] ¢ %] & A4 g ). kernel vl 7] H 5= 32
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$ oc get nodes

2 o

o

NAME STATUS ROLES AGE VERSION
master-0 Ready master 63m v1.22.1
master-1 Ready master 63m v1.22.1
master-2 Ready master 64m v1.22.1

old ol A3 CSRo] $AF W7A AHY ==(HPA e=daE

)7 g @ e > e
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I $ oc get csr
29 o
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
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Hlo] wlg 2 7]g AHS-A ZEH| R QlZ o} o] v Al APIE AHESLE S
A3 HRA L= ZPZ A AW HE Z2H9 A9 CSR(Kubelet service
Certificate Request)S #1527 5213l= WS sl oF Ut 2 Fo] 52
%] gk o APl A7} kubelete] 29 o) Hu]2= AF A7t DR3EE oc
exec,ocrsh,oclogs 34 A3 & oz £33 4 gyt Kubelet A= ¥2I1
Eo] d4dst= 2 & Y-S T Y o] /IS4 520l 2ot o] 2
Al CSRE 7HA] 5132 CSRo] system:node T+ system:admin 25 2] node-
bootstrapper A H] 2 7| A o] 93] A EH A=A st ==9] IDE FAFY
t}.

QAatelw §E3 CSR zzpol thial the B3 & B3k 2.

ofy

I $ oc adm certificate approve <csr_name> ﬂ

H%F A CSR

<csr_name>< 3 A CSR 29 1= CSR9| o] 244yt

AstelE oo FPL APt A Q.

tllo
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B

$ 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
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131 Operatori= ¢ CSRo] 5912 w71x] A1 5= sy

ol ZetolAE a o] FAF O mE Fe 2] F718 2t viAle] AM 2L 7 Ealof
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I $ oc get csr

2 o

o

NAME

AGE REQUESTOR CONDITION

csr-bfd72 5m26s system:node:ip-10-0-50-126.us-east-2.compute.internal

Pending
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csr-c57lv. 5m26s system:node:ip-10-0-95-157.us-east-2.compute.internal
Pending

U %] CSRo| A=A &3 Pending el ¢l -4 828 w4l CSRS sUddH T

AMR oz FeAsteld FE CSR 2zl tial b B3 S A A 2.

ol

I $ oc adm certificate approve <csr_name> ﬂ

<csr_name>2 3 A CSR =9 1= CSR9| o] 244yt

o

8§ 59 CSR At E e BH S AAFHA Q.

ol

Q'L
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5

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

2 ¥ CSRo| 520 ¥ ¥ w2 Ready AH| 7} §Uth b3 93 & 23

l‘ll‘l

Zetold
4@ st
I $ oc get nodes

2 o

o

NAME STATUS ROLES AGE VERSION
master-0 Ready master 73m v1.22.1
master-1 Ready master 73m v1.22.1
master-2 Ready master 74m v1.22.1
worker-0 Ready worker 11m v1.22.1
worker-1 Ready worker 11m v1.22.1
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