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® ReadWriteOnce (RWO)
® ReadOnlyMany (ROX)
® ReadWriteMany (RWX)

® ReadWriteOncePod (RWOP)
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iSCSI
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3. d+ == A olEl
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e Delete 3] 4~ g -2 OpenShift Container Platform 2 o] 1 ¢l s 2} (o: AWS EBS &=+ VMware
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PVC(BT EF & a]°1)7}MZJ]QOiEPV(°ﬂ%L =2F)e AE A6 "siAE o= Fg Yt 28y
old ZElde] "ol 7t EFol Hol lon g the FH A PVE oF4 A8 5 glgyth

A7)

l

ZH 2 AYAREPVE F£Fo 2 3 FaEd 0SS Sy gy
1. PVE A g o,
I $ oc delete pv <pv-name>

AWS EBS, GCE PD, Azure Disk = Cinder 2§ 3 2--& 9|5 el Za}o] A4 H 2B x| 2pate
PV7} 2HAl B 5ol = Al A1 3 o)

2. 22" 2EA At A HelHE Ae Iy

3. AAE 2Ee A A4S AAFU PO, FA 2R A A4S A, 25 A
A3k A 2| S AHg-sted A PVE A4 g o,

o)Al 3% PVE T} PVCOl A AFS- 2 4 Sl&Uith
3.28. 94T+ EF sl A A WA

T EF I AN EAsHE S AT

I $ oc get pv

=49 4
NAME CAPACITY ACCESSMODES RECLAIMPOLICY STATUS
CLAIM STORAGECLASS REASON AGE

pvc-b6efd8da-b7b5-11e6-9d58-0ed433a7dd94 4Gi RWO Delete Bound

1
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default/claim1  manual 10s

pvc-b95650f8-b7b5-11e6-9d58-0ed433a7dd94 4G RWO Delete Bound
default/claim2 manual 6s

pvc-bb3ca71d-b7b5-11e6-9d58-0ed433a7dd94 4Gi RWO Delete Bound
default/claim3 manual 3s

2. AT EF F U Ayt o 2ol 34 A WA

I $ oc patch pv <your-pv-name> -p '{"spec":{"persistentVolumeReclaimPolicy":"Retain"}}'

349 @ g7 B 2uke g o) QEA FAFYD

I $ oc get pv

=49
NAME CAPACITY ACCESSMODES RECLAIMPOLICY STATUS
CLAIM STORAGECLASS REASON AGE
pvc-b6efd8da-b7b5-11e6-9d58-0ed433a7dd94 4Gi RWO Delete Bound
default/claim1  manual 10s
pvc-b95650f8-b7b5-11e6-9d58-0ed433a7dd94 4G RWO Delete Bound
default/claim2 manual 6s
pvc-bb3ca71d-b7b5-11e6-9d58-0ed433a7dd94 4Gi RWO Retain Bound
default/claim3 manual 3s

o] &7 o] A default/claim3 Z & J ol v}l ¥ E-F o] o] A Retain 3] & 2 2 zh5U o A}
€217} default/claim3 23| J S 24| & uff E-Fo] A4 5o & 214 5 ] &5y

3.3.PV(d+ 2 5§)
FPVelli= AbF 9 el 7k EFR VT ol 259 Azt gelol 3 o the st BT

N

PersistentVolume 2. B A E A o] o]

apiVersion: vi
kind: PersistentVolume
metadata:
name: pv0001 0
spec:
capacity:
storage: 5Gi g
accessModes:
- ReadWriteOnce 6
persistentVolumeReclaimPolicy: Retain ﬂ

status:
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OpenShift Container Platformoll M & th2- 2} 22 9+ 2§ 22129 Ayt
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® AWS Elastic Block Store (EBS)
o AWS EBS(Elastic File Store)

® Azure Disk

® Azure File

e Cinder

o oW Ad

o GCEY+ Y=

® HostPath

e iSCSI

o T EH

® OpenStack Manila
® Red Hat OpenShift A B o] 2 E & X

® VMware vSphere
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AT 92 4 2 e 23 & GBIt akehd o ol Rejd el w A= e
£ oA 25U o § Sof, FA Y 93] RNOOI A ¥ AHg /b5 3 L% 5ol NFS
PV(RWO+ROX+RWX)<1 7 ¢ ,RWOE 2 Q3te 2 Zy do] NFS9F U %5
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EHE eyt

_/’:
2Fo 1FE F 2] BAE 0 A/t FE AU v T & RE T LA 3
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ReadWriteOnce RWO EFS9Y =i ¢7]-272 v ET F AdF YT
ReadOnlyMany ROX BEFe oy mEoA 97l dgoz neET F JHYT
ReadWriteMany RWX Hzo og oAl 8 7]-27 8 ufLES 5 9T

8

EF IME2REs BF 7l digt AEAd Yk Alg 270 4857 FFUT A
25 AREA A LSRRG HE]] L F/FE 2EYA FFATF AU

d & S0}, NFS= ReadWriteOnce 94 4| 2~ R = A 23Ut B2F 9 ROX 7| 5& /\}9_ 3}
HH S d S “ﬂﬂﬂoiiﬂﬂﬁéqﬂ%-}ﬂﬁ4évL*ﬂ“Mﬂ
FEIANFYUG

ISCSI 2 sholw] Ad BHe @A A HAYZE A R 2F
L e AR e Selsok Tt e =

1 1 'S 54l *}%Q T AFUT =22 =] doll 1A ol BF S A

E32.PVol ALH A s mE

ReadWriteOnce [1] ReadOnlyMany ReadWriteMany
AWS EBS 2] i - -
AWS EFS | | |
Azure File | | |
Azure Disk | - -
Cinder | - _
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ReadWriteOnce [1] ReadOnlyMany ReadWriteMany
sholH A 1 1 -
GCES3 T y== | - -
HostPath | - -
iSCSI | | -

24 =25 ] - -
NFS | | |
OpenStack Manila - - |
Red Hat OpenShift 71 € | - |

SIEENTE

VMware vSphere | - -

1. ReadWriteOnce(RWO) EF & o8] =9 nfLES o= gl th Al 28 o] ojn] A 3f &l = =9
gE o] 7] wiiEol, ==7F Al e A 282 A4 RWO

21 2FL A o] e} E 2
23§34 EUTH o2 A8l U1F A 2 F WAL ENHA BH 7 2Fo] AZH 7
So} o] Fa @ IR T A HolHt EAHE AL WA 5] 9] FRAAY FEo| ¥
4§ =04 Pod® AHA sl of g o,
2. AWS EBS 7]} Podell #4414 ¥l 3£ 1 2k AR&-3H th
3.3.4. 97
2Fe 0w F el 22 5 g
¥33.2F W
A A
Available obal Fel Qo] AP A e ol f 2l hsgth
Bound 2go) el vialg gy e,
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o2& A ste] PVol vlel g | PVCe] o] 52 &2l d 4= &5yt
I $ oc get pv <pv-claim>
3341l vgE A4

mountOptions &4 & Al 831 PVE 1} L E&= S¢tnlE 84S

S

i
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W e 24y o

g
Mo
m

].

o

A4

apiVersion: vi
kind: PersistentVolume
metadata:
name: pv0001
spec:
capacity:
storage: 1Gi
accessModes:
- ReadWriteOnce
mountOptions: ﬂ
- nfsvers=4.1
nfs:
path: /tmp
server: 172.17.0.2
persistentVolumeReclaimPolicy: Retain
claimRef:
name: claim1
namespace: default

& PV FE A= rteE 54 ALddyth
® AWS Elastic Block Store (EBS)
® Azure Disk
® Azure File
e Cinder
o GCEYt+ Y=
e SCSI

o A4 EE
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e NFS
® Red Hat OpenShift ZAH| o] 2~ E 2] X](Ceph RBD &)
® VMware vSphere
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gtolH] A'd & HostPath PVE £ E 84S %
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z} PersistentVolumeClaim ¢ 2.7 € o] &= spec % status’} 3t ™, o] &= PVC(F+ EF FdY)9 A}
S dEjolaL, ol & B9 v ZE U th

PersistentVolumeClaim @ B A E A 9] 4

kind: PersistentVolumeClaim
apiVersion: vi
metadata:
name: myclaim ﬂ
spec:
accessModes:
- ReadWriteOnce 9
resources:
requests:
storage: 8Gi 6
storageClassName: gold ﬂ
status:
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s 24T 5 25Ut PVCel storageClassNameo] 53l 2 3 ¥ Fg) 2=¢] PV PVCo] 1}
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S 2 AP AE REPVCY 7E 28X FH A2 AT FE AdFUY 72 2B A FH 2Tt
T " A PVCE""2 474 ¥ StorageClass ==+ storageClassName 2] o] ~E & x| F == A ¢
ﬂﬂPWﬂﬂﬂ%QE%%NQQE&%ﬂ%QHW

= 1A
TN ol e 2R A S &7t 71 Ete 2 EA] HH storageClassNameo] B A 4 o =2
AAE AL PVCE AT F AdS5UTh kA 79 2E8 R S aw 7| 2zko =

A7 8l oF g

344.2Hd= =F2=

AP S EF SR A Pod Al 2~ 2B A FH 2 S Y-S AHS- 5k Podel &< 3 Ul 29
o]zl glojok gtk F & ~E = Podo] vl S o] 2ol A SH Y-S A A S o] & AME St FH U S
A A 5h= PersistentVolume & 714 U th E§ & S 2B nfLEHY, o & £ &3 ZFU T

$2E 9 Podo] EF v} E o

kind: Pod
apiVersion: vi
metadata:
name: mypod
spec:
containers:
- name: myfrontend
image: dockerfile/nginx
volumeMounts:
- mountPath: "/var/www/htm|" ﬂ

name: mypd g
volumes:
- hame: mypd

persistentVolumeClaim:
claimName: myclaim e

Pod %ol 252 rheEstE B2t

F
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EG EF olgdUth HHY FE, /e T AES HH Ol‘doﬂ*ﬂ A3 A 2o wpEs}
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15U T ol e B E el
o Z ) Ao Aol 45 o A

YA B2 EF2 PV 2 PVC A}k volumeMode:BlockS = A slo] & w2 gt}

A8l of g,

AWS EBS | |
AWS EFS

Azure Disk | |
Azure File

Cinder | |
glou] A |

GCP | |
HostPath

iISCSI |

24 =25 i

NFS

Red Hat OpenShift 71 © | |

oy 282

VMware vSphere | |
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ofo
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Red Hat 7]& Z 2]/ 7] 5] A1 W f] ol thah 244 &
¢}

apiVersion: vi
kind: PersistentVolume
metadata:
name: block-pv
spec:
capacity:
storage: 10Gi
accessModes:
- ReadWriteOnce
volumeMode: Block ﬂ
persistentVolumeReclaimPolicy: Retain
fc:
targetWWNs: ["'50060e801049cfd1"]
lun: 0
readOnly: false

=

TEOE U AGT F YA T A AYHA = EF EFS A
Z g B 7] 59y th Technology Preview 7] %-& Red Hat Z 29 A AJH]
oA A LA o 7| 5H o R A & 5 UFUTh upaba] =
AbEStE A2 AASA FFULh oy gt 715 S AFESHH FF Al F 7]
S Qo] A oA a1 o] 7 TS H| AES A HEW S AT T 5

ﬂ o] PV7} A £2 259 el 2l ¥ volumeMode = Block o & A 4 af of gt}

PVC 4

apiVersion: vi
kind: PersistentVolumeClaim
metadata:
name: block-pvc
spec:
accessModes:

- ReadWriteOnce
volumeMode: Block ﬂ
resources:

requests:

storage: 10Gi

Q AA B2 PVCr 23 5 9SS YER 2 W volumeMode S Block o & A & 3 of g1t}

Pod A} <

I apiVersion: v1
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https://access.redhat.com/support/offerings/techpreview/

3. d+ == A olEl

kind: Pod
metadata:

name: pod-with-block-volume

spec:

o0

i3

&

containers:
- name: fc-container
image: fedora:26
command: ["/bin/sh", "-c"]
args: [ "tail -f /dev/null" ]
volumeDevices:
- name: data
devicePath: /dev/xvda @)
volumes:
- name: data
persistentVolumeClaim:
claimName: block-pvc 6

22 & X o 4 = volumeMounts tH 21 volumeDevices 7} A}-8 3 1] t}. PersistentVolumeClaim 4
2T RA] EE B A A S S A H YT

mountPath th %I devicePath7} €14 &5 o] A &glof] visd 5= &2 A3 9] =& vedyh

e
o

A2~ persistentVolumeClaim -3 o] o] o} 511 o] 4= = PVC] o] 53 U A8l oF gt}

5.volumeModeo] t3j] 3§ == %+

= ohv &

6. 55 EF A3 I AvEl 2

PVC volumeMode
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PV PVC volumeMode

volumeMode
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OpenShift Container Platform¢] 7 -9 AWS EBS in-tree ol 4] CSI(Container Storage Interface) =2}o]H
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® Microsoft Azure Disk
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® Azure File

4.3.1.Azure File 3 9T 2§ 9 A

BT EF FULS AAAE A WA Azure Al 2 7] 71 251 Secret 2. B A E 5 A o] 5| of gt} o]
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® Azure File &7 &4tk
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1. Azure File 21 A 1.7} 3= 3tH Secret ¢ E A E S A A sy},

$ oc create secret generic <secret-name> --from-literal=azurestorageaccountname=
<storage-account>\ ﬂ
--from-literal=azurestorageaccountkey=<storage-account-key> 9

Q Azure File 2522 %] A A o] 29t}

g Azure File 2522 % A& 7144}

2. 24733 Secret SHAES

]
N

3= PersistentVolume ¢ 2.4 E = A A 3 o},

apiVersion: "v1"
kind: "PersistentVolume"
metadata:
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name: "pv0001" 0

spec:
capacity:

storage: "5Gi"
accessModes:

- "ReadWriteOnce"
storageClassName: azure-file-sc

azureFile:

secretName: <secret-name> 6
shareName: share-1 ﬂ
readOnly: false
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Azure Fileol] A

Azure File %

Z5el ol B YUk,

J 3t o - B-F o) ] I =] = PersistentVolumeClaim ¢ 2 4 E & A A 31t}

apiVersion: "v1"
kind: "PersistentVolumeClaim"

metadata:

name: "claimi" ﬂ

spec:

accessModes:
- "ReadWriteOnce"

resources:
requests:

storage: "5Gi" g
storageClassName: azure-file-sc 6
volumeName: "pv0001" ﬂ
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o JE YT EF FUYL LESE PodE AT

apiVersion: vi
kind: Pod
metadata:
name: pod-name ﬂ
spec:
containers:

volumeMounts:
- mountPath: "/data"
name: azure-file-share
volumes:
- name: azure-file-share
persistentVolumeClaim:
claimName: claim1 9
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4.4. CINDERZ Al & 3l= 9 7 ~E2] A

OpensShift Container Platform-2 OpenStack Cinder& X 9 34 t}. Kubernetes 2 OpenStackel tjf 3l o]
w AR %9 o PP

Cinder 252 5402 22U AY T FAFHUG. FF EF2 G Z2AHAE = Y| g 23 o] 29 v}
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OpenShift Container Platform-& 7] 2% © 2 in-tree (H] CSI) &2 2221 & A}-&3}o] Cinder
2EYAE ZEH A Yo
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OpenShift Container Platformol| 4] 2§ ¢ 2 n & E&17] Ho] 7] & ol Zglo] 2E 2| %] 7} 9lojof gt}

A 27 A

e RHOSP(Red Hat OpenStack Platform)& 2 2 -4 ® OpenShift Container Platform
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#)E A elslof g,

CEE EEESEEE L)

cinder-persistentvolume.yaml

apiVersion: "v1"
kind: "PersistentVolume"

metadata:
name: "pv0001" 0
spec:
capacity:
storage: "5Gi" g
accessModes:
- "ReadWriteOnce"

0009

cinder: 6
fsType: "ext3" ﬂ
volumelD: "f37a03aa-6212-4c62-a805-9ce139fab180" 6
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I $ oc create -f cinder-persistentvolume.yaml

44124+ 285 2

OpenShift Container Platform-2 22 A}-8-35}7] Aol & 2 3}5 7] wf o] & 2] 3} % %] ¢F2 Cinder 2§ &

PVE ALE-S = A FHth

OpenShift Container Platformo] 2§ & vl-$E 33 AdH oo AE3t7] A, A| 2=H & PV A 2] o
fsType vl 7 5ol )8 {48 4 A 25o] Lge o] YA S gtk FA 7k 9 A 2RO %
N 2] dom FA o] i HolB7F A H A FA = A d 9L A L"H oA Ase g SHFPYTH
4.41.3. Cinder 2§ H 3t

o] Z g Al o] A o A Cinder PVE A}

ofo
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-
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A 27 Ab

e 3 fsGroup M =3 ARS8k SCCE Al oF St

A=}
1 AEl2= AR S WA S SCCol 71y o

I $ oc create serviceaccount <service_account>

I $ oc adm policy add-scc-to-user <new_scc> -z <service_account> -n <project>
2. | Zg A oA ul E A oA B2 A A o] =3} securityContext= ¢ 2 3 o).

apiVersion: vi
kind: ReplicationController
metadata:

name: frontend-1
spec:

replicas: 1 0

selector:

name: frontend

template: 6

metadata:

labels: ﬂ

name: frontend 6
spec:
containers:
- image: openshift/hello-openshift
name: helloworld
ports:
- containerPort: 8080
protocol: TCP
restartPolicy: Always
serviceAccountName: <service_account> G
securityContext:
fsGroup: 7777 @)
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P+ EFSLUNS doid w3 gyt
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PersistentVolume 2. B A E A o]

apiVersion: vi
kind: PersistentVolume
metadata:
name: pv0001
spec:
capacity:
storage: 1Gi
accessModes:
- ReadWriteOnce
fc:

wwids: [scsi-3600508b400105e210000900000490000] ﬂ
targetWWNs: ['500a0981891b8dc5', '500a0981991b8dc5'] g
lun: 2 e

fsType: ext4

Q WWID(WWID) FC wwids === FC targetWNs and lun ¢ =% % a7 *BH of A vk & T} Aol A
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Pod+= flexvolume in-tree Z & 121 & 3] FlexVolume Eg}o] ¥ ¢} A4S 23]t}

F7tEas

o A7 EF 4P

4.6.1. FlexVolume =&}o] v A 1.

-

FlexVolume Egto| M= S8 AH O BE =29 SutE7 HoH ‘ﬂi"ﬁﬁloﬂ A A e A& o
flexVolume & z}+= PersistentVolume S A E7} 228 A HE EF S nES AL Rt SE
of gt wj m}t} OpenShift Container Platformo] FlexVolume E&to] ¥ & & &3 o}

Py,

Mo
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FlexVolume-& OpenShift Container Platformell A/l &= 124 9 2g] 21¢jo] 2| = =] ¢
.

'
)4
i

4.6.2. FlexVolume =z2}o] B| o

FlexVolume =2to]H o] A HAl B @ = e &4 2 ol gy th & w7 |e 2t 2 ol ot
oY ok o) F 2 o] #¢] o) A = JSON(JavaScript Object Notation) #2+9 S wjl 7]l ¥ 4= 2 A& g T}, o]
] 7] =& A A JSON &2+ o] 1 JSON o] Bl 7} 3l & 914 o] 8 o d Y th

FlexVolume = g}o] W of = thg-o] 3 U Th

e 1 = flexVolume.options.

e fsType 2 readwrite<} 72 kubernetes.io/ 3 FA}17F &2 flexVolume o] d &7 34
o A= 79 kubernetes.io/secret/o] H FAIZ A} &5 = 2 HE A3 o FZH X

FlexVolume =2}o] ¥ JSON 18 o

{
"fooServer': "192.168.0.1:1234", )

"fooVolumeName": "bar",
"kubernetes.io/fsType": "ext4",
"kubernetes.io/readwrite": "ro
"kubernetes.io/secret/<key name>": "<key value>", ﬂ
"kubernetes.io/secret/<another key hame>": "<another key value>",

}

Q flexVolume.options<] == &-4.
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Q flexVolume.fsType <] 7t.

9 flexVolume.readOnlysl| o} 2 Ro/rw.
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Q flexVolume.secretRef ol ] 3} % &= A

OpensShift Container Platform2 =2lo] ¥ o] & Z 5 o4 JSON Hlo|H & o] A o} | F 51A] &k o

W, &0 2 A%E 4Pk

FlexVolume =3g}oln] 7| 2 &3 4

{

"status": "<Success/Failure/Not supported>",
"message": "<Reason for success/failure>"

}
TolH o T8 I== A3 A9 0013 7] A5 1o]ofof Fy
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mountdevice

W Pod7} fh £ EE WG 4 Q= TEE o] 259 44 & vheEgch
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FlexVolume AFekol] XA H "Al =

2o
522 TENA AL

® ol <mount-dir> <json>
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unmountdevice

e oA EFo FAE vheE siAl Gy o
® <2l <mount-dir>
o AP A=
o o3 &9:7]E JSON

= 22 {"status”: "Not supported”} 2! 12] F 5 I =29} 517 JSSONS wHEHs] of

A7)
FlexVolume =Egtol ¥ & A A8t thx& 3 I
L A 7hed vdo] S8 2H Y RE =20 deA AT

2. BF Z a9 FRo 23 v 9 A: /etc/kubernetes/kubelet-
plugins/volume/exec/<vendor>~<drivers/<driver > .

o & £0],foo ~2EE X & FlexVolume =2}o| HE A x| 5l ™ A8 912 /etc/kubernetes/kubelet-
plugins/volume/exec/openshift.com~foo/foo i Hj %] 1]t}
4.6.4. FlexVolume =2} o] H & A}&3F 2 E 2] A] A&
OpenShift Container Platforme] 7} PersistentVolume ¢ B4 E = 253} 74o] A E 2] %] Wl =of A 1
7N el 2E A ALHE Ve U T
A=}

e PersistentVolume 2 B A E S ALE-5lo] X H 2EHA S F 2T

FlexVolume =g}o] | & A1 83t J - EF QBAE A9 q

apiVersion: vi
kind: PersistentVolume
metadata:

name: pv0001 0
spec:
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capacity:
storage: 1Gi
accessModes:
- ReadWriteOnce
flexVolume:
driver: openshift.com/foo 6
fsType: "ext4" ﬂ
secretRef: foo-secret 6
readOnly: true G
options:
fooServer: 192.168.0.1:1234
fooVolumeName: bar

2E o EYUL. G 2F UYL
rEZA ) BF o EF e 5 AUk
8

FlexVolume =2kl H o th & £7} 54 91 Y t}. options Z =0f] 9= AF&AH7E A4 & S8 1 9] <
Eos Edax Ay odo degyh

"fsType":"<FS type>",
"readwrite":"<rw>",

"secret/key1":"<secret1>"

"secret/keyN":"<secretN>"
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OpenShift Container Platformo] £-§ 2 v} S E 33 AH o]y o] AE35l7] Aol 7 L5 7 2]l fsType
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OpenShift Container Platform & 2] 2~¥] ¢] hostPath 2§ &
2] = Podol| m}-E Y o} o) 12 2] Podell & hostPath & ©
e AT

T8

FH2H B AP AP HE = PodE FAS o U ol & Fal FUT =9
Podel e} A2~ A gho] Fol gyt
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OpenShift Container Platform-2 @ == Z8] 2E oA 7 & 4l 8| ~2EE $]3)] hostPath vl & E S A<

Gaslch

=2 YM 22 2E oA hostPath g AH&-3 4 gl th t4], Z2) 28] 22 2h GCE 7 v =
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Aeo|U] £E,/Et 52E9} Avo]Uol A $U S A2 npeESA npA A o A o]
Yol 223 Aol Sl A 52E A 28lo] £48 4 214 Th hostE AL &8t &

~EE B ESE B0l A FU T T o = /hoste] Ao Yo vl g EHE EaEe]
HeE e RaEUT

apiVersion: vi
kind: Pod
metadata:
name: test-host-mount
spec:
containers:
- image: registry.access.redhat.com/ubi8/ubi
name: test-container
command: ['sh’, '-c', 'sleep 3600']
volumeMounts:
- mountPath: /host
name: host-slash
volumes:
- name: host-slash
hostPath:
path: /
type: "

4.8.2. 4 & © 2 hostPath 2§ <& =21 AY

hostPath &8 & AH&- 8l Pode= 8 (4 ) Z2H A Y5 S8l F=x3]oF Fth
A

1. PV(+ EF)E & 93t} PersistentVolume © 2 4 E & o] 2 A}8-3}o] pv.yaml 7S A
] zsh,] 1—4_

apiVersion: vi
kind: PersistentVolume
metadata:
name: task-pv-volume ﬂ
labels:
type: local
spec:
storageClassName: manual 9
capacity:

storage: 5Gi
accessModes:

- ReadWriteOnce 6
persistentVolumeReclaimPolicy: Retain
hostPath:

path: "/mnt/data"
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© :zseudrcoy -2z eES S dH U

Q T4 vy o B Fo] FE 2AH =t o /mnt/datad] IS A ATULE AFloly £E, [
Fres} Ao oA EYs A2 BheESA mIA Q. 22 F2E A 2E o] &
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2. 3ol A PVE A T
I $ oc create -f pv.yaml

3. PVC(Y + 2§ Z# )= A o 3t} PersistentVolumeClaim ¢ X A E A o] 2 A}8-5}o]
pvc.yaml 3} & A A gy o}

apiVersion: vi
kind: PersistentVolumeClaim

metadata:
name: task-pvc-volume
spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 1Gi

storageClassName: manual
4. Itdo A PVCE A Yt}

I $ oc create -f pvc.yaml

4.8.3. @ 3lo] 9l = Podol| 4] hostPath & 7l E

ck!
o

o ZeA el el ol oM A2 = AF YT B ol A= Pod W7
e Hosynh

AP 8 A
® 7]E hostPath g9 vlFwE &1L EF Zd o] A&5YtH
Azt
e V2P EE FY UL nfLESE P3lo] 9 Pod= A A FH o}

apiVersion: vi
kind: Pod
metadata:
name: pod-name ﬂ
spec:
containers:

securityContext:
privileged: true g

volumeMounts:

- mountPath: /data 6

-
R
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name: hostpath-privileged

securityContext: {}
volumes:
- name: hostpath-privileged
persistentVolumeClaim:
claimName: task-pvc-volume ﬂ

Pode] o] &4 1 t.
o) 2Ee)Ho o4 25kEE Podt A 9g 02 A slol g

ﬂ%ﬂ%thmTﬂﬁgﬁzagg%g}%Eaﬂ s Azt Ag oy &=
| EE §/\E9}74E{]O]L10ﬂ/\15 ??} 2ol mpEESA mp A . dH et £ 2B
/dev/pts 3} 3} 7Fo] F7-5F A gl ] Al 2~Elo] £A1E = 9l Th
/host=E A1 &3] TSAEZS N LES

-

4.9.ISCSI= A&3l= I 2EE A

ISCSIZ AFg-3lo] o - 2= E 2] A & OpenShift Container Platform 2] ~H & Z2H| A Y& 5= HF Ut
Kubernetes @ iSCSlof] tfsl] o] = A& 2l<3l Z1 o & 74 3 o}

Kubernetes @1 &F ZH Y HIE A1&31H A= I+ 2EZHAZ F2H
SA7F 71 & Qo) gl gk x4l o] gl sl Bl AAE 8 H T S AF YTk

s
I Kl
E
2
ol
QL
K
>
>

T8

QAxehe] 2EA 9] IHEHE AR 2EA FFA FFEI Tk

T8

Amazon Web Servicesol| 4] iISCSIE A} 8 3F= 7S iSCS| EE 9]
Sl E 7] 2 Hot J A S Au ol Edfof FU Tl 7| E X 07 3
U,

T8

A}-4 2= iscsi-initiator-utils = 7] x| = A 3} 32 o] Y Ao o] E] o] =&
/etc/iscsi/initiatorname.iscsi ol -7 5} iISCSI o] Y A] o] o] §| 7} L& OpenShift
Container Platform = =0f| o]u] 24 & o] ¢l E=%] &2l sj of g o} iscsi-initiator-utils
7121 = RHCOS(Red Hat Enterprise Linux CoreOS) & AF-&-3l+= ulj 3£ of] o] A x| 5] o Q]
4t

AT WS ~ETA LA HE S FRAA L.

49.1. 29| A

OpenShift Container Platformol| 4] § & & vl E&}7] Hof 7] & 01_—111}01] 2EA 7L A=A S
Yt} iSCSlo = iSCSI thF 249 -.1—361— IQN(ISCSI Qualified Name), &3 LUN H &, 3} A 2=H 53

2 PersistentVolume API Y} 012‘3& HYy .
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PersistentVolume 2. B A E A o]

apiVersion: vi
kind: PersistentVolume
metadata:
name: iscsi-pv
spec:
capacity:
storage: 1Gi
accessModes:
- ReadWriteOnce
iscsi:
targetPortal: 10.16.154.81:3260
ign: ign.2014-12.example.server:storage.target00
lun: 0
fsType: 'ext4’

4.9.2. t == =k A A&

LUN 5HE] 4 & A} aof

=
AUt} Kubernetese= 9+ 5o L7
ol g A 3tH FHF AL A7 EA & F(A:10Gi)ol o3 -+ 2EBAE 2 AT EF 5 &
Fa XA F A FY ok
4.9.3.iSCS| 2 F H<lF
A8 2} = PersistentVolumeClaim ¢ B A E & X} 8- 5lo] ~ET A S Q% ?}%L}E} o] Fdl YL ALg-=}2

Ul &3 o] ol v E2) 5, & L g Ul o 3| o] 2 W o] Podol| A RE 28 4= lF U o vl o 23 o] 29
M AT EF AL HE QA5 A =t Pod7F Aol &4A gy

=

ZHISCSILUNE E 8] 2H 9] B & oA AA 28 & Qlojof G Th

4.9.3.1. CHAP(Challenge Handshake Authentication Protocol) 443

Ael 2] o & OpenShift Container Platform-2 CHAP-S A}-&-8Fo] iSCSI o] AFol] #4412 9153k 4= 9]

)4

Uk

apiVersion: vi
kind: PersistentVolume
metadata:
name: iscsi-pv
spec:
capacity:
storage: 1Gi
accessModes:
- ReadWriteOnce
iscsi:
targetPortal: 10.0.0.1:3260
ign: ign.2016-04.test.com:storage.target00
lun: 0
fsType: ext4
chapAuthDiscovery: true ﬂ
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chapAuthSession: true g
secretRef:
name: chap-secret 6

iISCSI 74 o] CHAP 155 24 sty th

iISCSI Al 44 ©] CHAP 9155 &4 skt

909

AR o B+ A ER A FZ 0 BAE o] 5 A4 FUTh o] Secret 0 A E =
A 9l BE W 2o o] 220 4 AFE 5 glojof gt

o
BN
(it
e
i
o

-

494.iSCSI 5 4 =

ISCSI 719k =% 2] A o] A9 F 7 o) el T4k £ P Fkol] 5L QNS AFg-she] ole] A= 74
5 AEUh AR P 94 F sht ol ol At thF AR E Bal G B 42T 5 9

Futh

Pod Abpell th3 4 =& #4 shel ™ portals B =8 A8 vith o & £ 23 25Ut

apiVersion: vi
kind: PersistentVolume
metadata:
name: iscsi-pv
spec:
capacity:
storage: 1Gi
accessModes:
- ReadWriteOnce
iscsi:
targetPortal: 10.0.0.1:3260
portals: ['10.0.2.16:3260', '10.0.2.17:3260", '10.0.2.18:3260] ﬂ
ign: ign.2016-04.test.com:storage.target00
lun: 0
fsType: ext4
readOnly: false

@ rortals 2== pgstel by Y e R L

4.9.5.iSCSI A2} A o] o]y Al o] H IQN

ISCSI tj o] 54 QN2 2 & 3= = 25 A8 4 o] o] Y Al of o] E] IQN(ISCSI Qualified Name)& 74
32| ¥HISCSIPV7F 914 5 == o] 8 QNS ZHe Zlo] W s A sk Th

A&7} A 2] o] Aol o] Bl IQGNS %] 4 3} = initiatorName 2 = = A}-& 8 o}

apiVersion: vi
kind: PersistentVolume
metadata:
name: iscsi-pv
spec:
capacity:
storage: 1Gi
accessModes:

44



4% 97 2E4A 74

- ReadWriteOnce
iscsi:
targetPortal: 10.0.0.1:3260
portals: ['10.0.2.16:3260', '10.0.2.17:3260', '10.0.2.18:3260]
ign: ign.2016-04.test.com:storage.target00
lun: 0
initiatorName: iqn.2016-04.test.com:custom.ign ﬂ
fsType: ext4
readOnly: false

@ cucoE g e AR

410. 24 ES S AESt= I+ 2 EYA

OpenShift Container Platform& 24 E§& AM8-3to] o + 2EZA & &3l Z2r[AFE = AdFYh
ZH AT EFSAIEEH I
A 22 A ZRof A 2= 53l

Alz=dlel A 2§ == AloF 205 148 7] el 22 852 =20 822 PodE o oFshA]
QAR Ayt 2y 2 B85 2 3] 7] k2] 7R ol mEh gEbA v A o EE A
ojdel= AdetA Byt

4.10.1. Local Storage Operator 4 %]

Local Storage Operator+= 7] 24 © 2 OpenShift Container Platformol] A %] =] #] ¢k t}. o
utgt o] Operators A X| st 74 6t S22l AH oA 22 B25S S sHdHth

oo
i)
)
=2

A 8. Abg

® OpenShift Container Platform €] &< %= CLI("E % 2= Q1 g #H o] 2)of] A A 28 &= d &5 Th
Az}

1. openshift-local-storage Z = 4 E £ A 31 T}

I $ oc adm new-project openshift-local-storage

2. AE Apghlzet oA 2E 2EA] A S 58T
Local Storage OperatorE At&35te] 27 2 R UEHH A e 14 9 A S XYzt ==
o 2ES AT F AdFUH

Local Storage Operatoref] 242} =7l old 2t v =7 X HEE V| = A8V E %

8 oF .

Local Storage Operator7} 22| 28] 2] 712 A8l 7] & 44314 Rohe s sheiw g ¥y e
q= 3 .

I $ oc annotate project openshift-local-storage openshift.io/node-selector="
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Ulol 4]

S #F <o) A Local Storage OperatorE A X sl ™ thg GA| 2 w24 A 2.

1.

2.

6.

7.

OpenShift Container Platform €] <] 2 2913t}
Operators = OperatorHub = o] 534t}

Local StorageE Z €] A #}of| ] & 3} Local Storage OperatorE 2k t}.

AR E EHIYH

>

Operator A 2] #| o] x| o] A S| 2H e] 5 UYL o] 25 A Furh =Fthe w7 ol 4]
openshift-local-storage £ 1 & gt T},

HdullelE A 3l S A S dote= ez =4tk

]| =
AR E =

RElch

hup

22 5 Local Storage Operator7} 9 <4 2] A x] ¥ Operator A Ao 14 Yt}

CLIol A

46

1.

CLI A Local Storage OperatorE A %] &1 t}.

a. T+ W &< 238 sto] OpenShift Container Platform 5= v] 4 @ ¥ v] 4 & 714 g1t} oh&
A 2] channel kol 2 8 3 o

$ OC_VERSION=$(oc version -0 yaml | grep openshiftVersion |\
grep -0 '[0-91*[.][0-9]1*" | head -1)

b. openshift-local-storage.yaml =} 7+ | ocal Storage Operatore] Operator ZZ3& % A H X~
YA el she S HAE YAML 5 & A4 Tt

d]l: openshift-local-storage.yaml

apiVersion: operators.coreos.com/v1
kind: OperatorGroup
metadata:
name: local-operator-group
namespace: openshift-local-storage
spec:
targetNamespaces:
- openshift-local-storage
apiVersion: operators.coreos.com/vialphai
kind: Subscription
metadata:
name: local-storage-operator
namespace: openshift-local-storage
spec:
channel: "${OC_VERSION}"
installPlanApproval: Automatic
name: local-storage-operator
source: redhat-operators
sourceNamespace: openshift-marketplace
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ofy

q A

Q.

)

@ :=AAFA T AER

2. o2 H#H 2 Y83l Local Storage Operator . B4 E & A A gt}
I $ oc apply -f openshift-local-storage.yaml
o] Al " ol 4] OLM(Operator Lifecycle Manager)<- Local Storage OperatorE 21 2] g4 o}
Operator] ClusterServiceVersion (CSV)o] thA} U] ¢ 223 o] 2~of 32 A] ¥ 31 Operator 7} #| 33t
APIS 23 o Slofol .

£ Pod ¥ Local Storage Operator7} /8 = $l =] glste] 22 2E A A& A FY

a. 223 TE Pod7t A4 E =2 3ol d o)

$ oc -n openshift-local-storage get pods

%9 o
NAME READY STATUS RESTARTS AGE
local-storage-operator-746bf599c9-vit5t 1/1  Running 0 19m

b. CSV(ClusterServiceVersion) YAML vl Y ¥ =~ E & <l 5} openshift-local-storage = =
A E ol A Local Storage OperatorE AFE-& 4= d=4] &l gt}

I $ oc get csvs -n openshift-local-storage

Z o
NAME DISPLAY VERSION REPLACES PHASE
local-storage-operator.4.2.26-202003230335 Local Storage 4.2.26-202003230335
Succeeded
B E gelo] Z3}x W Local Storage Operator7} A4 32 0. & A X gt}

4.10.2. Local Storage OperatorS Al &3l 24 25 S T2 H] A Y
Lo

X Z2uAYS B 24 BEFS AT 5 g5tk Al Local Storage Operatorof] A & T+ BF <&
A °‘§‘4‘3P._E-_74 EF ZRH AU FYH gl B E A RoAM BRE 3d A& é] e E

l

= 58§ AAE FFUT

REE
® | ocal Storage Operator7} A X & o] )&t}
o T xAL FEete 24 g2t AU

o o d7uol ey
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A7)

e

=77
FUF G e 2EYA Y2 0|5 AEEA w2 ol @ sl o 2]
BT EEFPV)ol A HYUT

d): Filesystem

apiVersion: "local.storage.openshift.io/v1"
kind: "LocalVolume"
metadata:
name: "local-disks"
namespace: "openshift-local-storage” ﬂ
spec:
nodeSelector: g
nodeSelectorTerms:
- matchExpressions:
- key: kubernetes.io/hostname
operator: In
values:
- ip-10-0-140-183
- ip-10-0-158-139
- ip-10-0-164-33
storageClassDevices:
- storageClassName: "local-sc"

volumeMode: Filesystem ﬂ

fsType: xfs 6
devicePaths: G

- /path/to/device ﬂ

Local Storage Operator7} A Xl & Y] d 29 o] 2~ Yt}

}\-]Eﬂ /K]_a‘]- 24 2 E T x] =25 ]
= oc get nodeol| A 714 & ==
Storage Operatorof| 4] A}-& 71353t

E A7 AU o] o ol A
S A ostA ko Local

oﬂ:rLEE' O]:]X__]EE /\g}\ el Lq}x}
Operator7} A A Q= A S

t}. Local Storage
2 Y
& AFoHA A Este 2B A FYEE AFEEloF YTk

tlh ol 24 EF A E

l 24 vs= e _EL(Od /dev/disk/ by-id
= PV7F A H Y ok
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ins)
e
]
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o] -2 LocalVolume 2] 4= 2= o] tff gt
wwn )2 vl U T 32 2 8] 2 Y 7}l 2
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3

YA B2 E&F(volumeMode: block)& 31 A] 2~
Podo| Al A8 5= BE of FE]Al o] o] 9A EF
9k o] R =& Abg-af oF gt

£
4
Ju

apiVersion: "local.storage.openshift.io/v1"
kind: "LocalVolume"
metadata:

name: "local-disks"

namespace: "openshift-local-storage” ﬂ
spec:

nodeSelector: g

nodeSelectorTerms:

- matchExpressions:

- key: kubernetes.io/hostname
operator: In
values:
- ip-10-0-136-143
- ip-10-0-140-255
- ip-10-0-144-180
storageClassDevices:

- storageClassName: "localblock-sc"
volumeMode: Block ﬂ
devicePaths: 6

- /path/to/device G

Local Storage Operator7} A Xl & Y] d 2o o] 2~ Yt}

A A 24 2ETA] EFo] 949 =5 550 £FE == A7 Ut} o] o of A
= oc get nodecl A 714 2 == S AE o] 55 AR FU oh #hS A 9 sk &2 W Local
Storage Operatorol| 4] A} 7153 & X0 A X3t g 235 45U

YT EF LEAES YYD o AT 2EYA] FH Lo o] FU YT

v

24 259 §3 & 493t Filesystem &= += Block & 3}1}9l 3l

OE

(

S~
N

dE A=A

F

Held 24 2g A FA] 50

o - - @G

o] 7+& LocalVolume 2] & 2=9) th3t A A 24 vy~ 3 < 74 Z(o: dev/disk/ by-id /wwn
)= HPP-‘%D} ZZH AU 7 £ 5 o]l g 24 v] 2= PVZE AL H YT

2. OpenShift Container Platform &2 28 o] 24 2§ g4
A Yk

fijn

RS

o

ok g2 A

r
i)
e
ttlo

I $ oc create -f <local-volume>.yaml
3. ZERHIAYZF A HAL e F vl 2 A EZE AL E A=A Gy

I $ oc get all -n openshift-local-storage

49



OpenShift Container Platform 4.9 2~ & 2] %]

29 o
NAME READY STATUS RESTARTS AGE
pod/diskmaker-manager-9wzms 1/1 Running 0 5m43s
pod/diskmaker-manager-jgvjp 1/1 Running 0 5m43s
pod/diskmaker-manager-tbds;j 1/1 Running 0 5m43s
pod/local-storage-operator-7db4bd9f79-t6k87 1/1  Running 0 14m
NAME TYPE CLUSTER-IP  EXTERNAL-IP PORT(S)
AGE
service/local-storage-operator-metrics  ClusterlP  172.30.135.36 <none>
8383/TCP,8686/TCP 14m
NAME DESIRED CURRENT READY UP-TO-DATE AVAILABLE
NODE SELECTOR AGE
daemonset.apps/diskmaker-manager 3 3 3 3 3 <none>
5m43s
NAME READY UP-TO-DATE AVAILABLE AGE
deployment.apps/local-storage-operator 1/1 1 1 14m
NAME DESIRED CURRENT READY AGE
replicaset.apps/local-storage-operator-7db4bd9of79 1 1 1 14m
R B AE Z2A 2R A N5 7158 FUT09] A5 ol 2 A8 )7t fE A
Bao HEbd Yo

4. Q7 BFo AAHRAEA AR
I $ oc get pv
%9 o
NAME CAPACITY ACCESS MODES RECLAIM POLICY STATUS CLAIM
STORAGECLASS REASON AGE
local-pv-1cec77cf 100Gi RWO Delete Available local-sc 88m
local-pv-2ef7cd2a 100Gi  RWO Delete Available local-sc
82m
local-pv-3faic73 100Gi RWO Delete Available local-sc 48m
T8
LocalVolume S E A E HZF & obA &2 & Ao n g o] 2 3slH 7|= L EF
o] fsType T=+= volumeMode”| *H 7 & %] gkt
4.10.3. Local Storage Operatorglo] 24 EF T 20 A Y
4 Z2UAY S T8l 22 25 S AT F olsUth dA JRA A 2ellM G5 EF(PV)S B o5t
FTEFS Mé@# AUt 22 8§ Z2YAYE Fod gt A F2dM BE 3L A
2HEE £S5 EF AAE FESUH
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=8
PVC7l 2t 2 off PVE 508 Z2H| A Y5 PVE QA S o] HlolH FZ9] 913 o]
WAl 8 4= 9l 54 o} Local Storage Operatores &7 PVE Z 28] A4 J s ] 3] 9] gfo] =

Aol & A% 3 sHE o] F4U T

A 27 Ab

e =7 t]2~ =7} OpenShift Container Platform :==of 14 5o} 9l th

Az

1. PVE Z 9] 34 t}. PersistentVolume ¢ 24 E 7 o] 2 example-pv-filesystem.yaml -==
example-pv-block.yamlz} 7+ & uld S A A 3HU T o] glaieE 24 BEF st == ‘ﬂ A=
2 g ols) ok gtk

FAT G ol e ZEelx] F 2 o] F2 AEFHA ph A 9. o] A B of

example-pv-filesystem.yaml

apiVersion: vi
kind: PersistentVolume
metadata:
name: example-pv-filesystem
spec:
capacity:
storage: 100Gi
volumeMode: Filesystem ﬂ
accessModes:
- ReadWriteOnce
persistentVolumeReclaimPolicy: Delete
storageClassName: local-storage 9
local:
path: /dev/xvdf e
nodeAffinity:
required:
nodeSelectorTerms:
- matchExpressions:
- key: kubernetes.io/hostname
operator: In
values:
- example-node

PVe] £& & A o5l Filesystem == Block = &lutol sl @ 25 2=

PV el g A48 o A48 282 220 o5 AUt o] PVAIES 67 43
ste 2EA FY2E A FU L

®9

© Hu9 =z EdA A 5S Ee g 23es 4 =94 Filesystem
volumeMode 7} 9= g d@ g (AT 4 9 5Y o
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52

3

YA B2 E&F(volumeMode: block)& 31 A] 2~
Podo| A A3 5= R E of Aol 9A] &5
Tko] R =& AFE- Y T}

example-pv-block.yaml

apiVersion: vi
kind: PersistentVolume
metadata:
name: example-pv-block
spec:
capacity:
storage: 100Gi
volumeMode: Block ﬂ
accessModes:
- ReadWriteOnce
persistentVolumeReclaimPolicy: Delete
storageClassName: local-storage 9
local:
path: /dev/xvdf e
nodeAffinity:
required:
nodeSelectorTerms:
- matchExpressions:
- key: kubernetes.io/hostname
operator: In
values:
- example-node

Q PVe] &3-S A ] 5} Filesystem &= Block & 3lutel 3l & =Ygy

@ PVelasE AU ST AE A Fo 20 ol BT o] PVAIES DA oA 4
e 2EA FYAE ARS oF Fth
=

© i

4 2EA] AR EEo|

H

dE A=A

2. OpenShift Container Platform 2 2] 2H ol PV &) 222 AU 3 A S Y S A4
Yt
I $ oc create -f <example-pv>.yaml
3. 24 PVZH AR EH A=A gyt
I $ oc get pv
29 9
NAME CAPACITY ACCESS MODES RECLAIM POLICY STATUS CLAIM
STORAGECLASS REASON AGE
example-pv-filesystem 100Gi RWO Delete Available local-
storage 3m47s
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1Gi

example-pv1 RWO Delete Bound local-storage/pvci local-
storage 12h
example-pv2 1Gi RWO Delete Bound local-storage/pvc2 local-
storage 12h
example-pv3 1Gi RWO Delete Bound local-storage/pvc3 local-
storage 12h

4104. 22 EF I+ 2§ 2dd A

24 EF2Pod7t AT e 7 EF FUIPVO) 2N FH o2 A Hojof th

1]
2]
©
o

l:lo]—

4.10.5. 2
]

2.

=

24 EFo

P

s &
=

7 At

59

AT A FHEE AHES] PVCE A I

kind: PersistentVolumeClaim
apiVersion: vi
metadata:

name: local-pvc-name ﬂ
spec:

accessModes:

- ReadWriteOnce

volumeMode: Filesystem 9

resources:

requests:
storage: 100Gi 6
storageClassName: local-sc ﬂ

PVCe] o] 54 Yt}

PVCel 3 4tk 7] B4t-& Filesystem ¢ 1 o

PVCH A ALg & 4 9l 2227 § 2o,

=

= ol

=

EIRN
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ot
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287 &
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A} 2]
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3 - #] A ge] OpenShift Container Platform & 2~ E oA PVCE A A &t}

$ oc create -f <local-pvc>.yaml
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A3}

1P as Aol Yol 29 S EHTU O AN EPod Yol A 4T BF ZUYL AT
e

apiVersion: vi
kind: Pod
spec:

containers:
volumeMounts:
- name: local-disks
mountPath: /data
volumes:
- name: localpvc

persistentVolumeClaim:
claimName: local-pvc-name 6

®9

EFol it Ed Pod F9] A4t AH oY FE,/ s S2ES HH oA &
A gk 7 2o up2E A mp Al Q. ZEH o] 7t S 2 E [dev/pts 3t 3} 7o FE 3k Hgho]
A= A T2E A EFH o] 48 5 dF U /hostE AHE-3le] S 2EE nfgEstE 4l
o] eFA gt

© s NETEE ZUY EIUL

o

U,

2. W A3 9 S x]A 5lo] OpenShift Container Platform 2] &~ E ol 2] A28 A A

I $ oc create -f <local-pod>.yaml

410.6. 274 282 A Ao U@ A R Z2u) A A5 5

274 ~E g XA Operator= 224 2Eg A A @ 2204 S 253U} o] 7|55 AL&31H v £
ol A4 " G 7F A= W o] Wl e, VMware Ba= AWS 2E o] QI AT A8} Zho] 54 Z ZH| XY & AFE-

e drdAedes g 91%‘45}.

=9

A AN W Z2uAYL 7% e B 75 A8 Yth Technology Preview 7] %2 Red
Hat Z29 4 MH| & 53 A F(SLA)A A A AR o 75402 ehdatA] &S
UFH T whebA *L_E-_E“d S oA AbE-shE A WA EHA] U ol 8 g 715 S AL
EotH FF A F 715 S 2700 o] & F Ao MY HAH oA AL o] 7] 5& HI EESAL
eSS AT T AdFHH

Red Hat 714 e ¥ 71559 A€ g 9lo] that 443 W82 /)% el i 715 A9

e ARl meh 28 AXE AEoR ANS L A d AR 2D BFL AFOR TR Y

A 2.
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a. OpenShift Container Platform €] &< ol £ 2213t}

d. u k4 & e,
24 0237 27 A AAEE 4R HEo] (&Aoo Qo g 4H 8 o] &,
A, 68, 2, 4% RER AEHIY T 5 AsU Y

2. 9 B2 BAE AR 3 24 BES A5 o maAdadd 08-S S
=

a. Operator » A X ¥l Operator® ©]| 53} Operator ZZojA 228 2E X = A& g}
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b 2R BFAE-2Z BF AE HE7E Ha Py
c. BFAECIED 2ENA Y20 ES JEFHY

d o] wjel Wl M eseH RE ws EE v e AL AY gy

=51
EELXEEE REHANS AE St DB P sh=A ] of of dAlgle] 2 A
EERFARSE Ay

e. EA BFAHE AT ra 48, 2, 27 D ATL A
]
=~

12}]
| “Operator 24 |"& Yt &= WA A 7} A H YT

4o
o
2

Id
®

3. Y4l CLISIA A48 4R o] tlat 22 252 ZenAdaed 0ee +A%

to

i
2
m
_<
>
<
—

a. oS o ¢} 7+o] local-volume-set.yamlz} 7o 272 2§ A EES A 9] 3=

vl & Ay A] S ).

apiVersion: local.storage.openshift.io/vialphai
kind: LocalVolumeSet
metadata:
name: example-autodetect
spec:
nodeSelector:
nodeSelectorTerms:
- matchExpressions:
- key: kubernetes.io/hostname
operator: In
values:
- worker-0
- worker-1
storageClassName: example-storageclass ﬂ
volumeMode: Filesystem
fsType: ext4
maxDeviceCount: 10
devicelnclusionSpec:
deviceTypes: g
- disk
- part
deviceMechanicalProperties:
- NonRotational
minSize: 10G
maxSize: 100G
models:
- SAMSUNG
- Crucial_CT525MX3
vendors:
- ATA
- ST2000LM

© ¢ BAGA ZUA9E I7 EF 9 99 2Rl 2ol 28 AT

t}. Local Storage Operator7} &) 5} #] ¢ =] 2 REow YA
ytt o] 24 EF A EE ALfsH )—“lt"‘é’?f} P 2E AFE8l oF YT
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274 B2F A E 715 < A2 & o Local Storage Operatori= +=2] EF #2](LVM) % 3|

8o A QeA e

b. 24 EF AHE QHAEZS AT
I $ oc apply -f local-volume-set.yaml

c 2R YT HEO AR YA o R B0 x| A Y HEA AT .

I $ oc get pv

%9 o
NAME CAPACITY ACCESS MODES RECLAIM POLICY STATUS
CLAIM STORAGECLASS REASON AGE
local-pv-1cec77cf 100Gi RWO Delete Available example-
storageclass 88m
local-pv-2ef7cd2a 100Gi  RWO Delete Available example-
storageclass 82m
local-pv-3faic73 100Gi RWO Delete Available example-
storageclass 48m
e
Adte =M AAE FAAPEUG A8 J3e £ 2 A A oF o

4.10.7. Local Storage Operator Podol| 4] 3-8 Q X} A&

HUOEE o 483l dnt a2z s AgstA] ¥ = & 4 9954} Local Storage Operator
ZFHIRIEH ==& ALE-3 =5 5] 8321 Pod == DaemonSet 7 €] o] 518 2 2& F7}3l oF & th

Selw A U astolel g M wEol A 8 & At

LocalVolume 2] 4~ 2= E %3l Local Storage Operator Podol 5] & 235 A 833 =& ALUS &3] =
€ PodE 7

o] HAEE A& Fth == HAEE AT HAEE 5] 8817 o REPods 7 Hel e o=
Z A1 Yt} T2 Podol 1= 54 H 2l E S A3} Local Storage Operator Pod7} 8l & == o) A &=

/\1539 e 1/\1,]14_

T8

H O E 9 5§ 9 = key, value ¥ effect®@ A F o] JFULTE 42 =
key=value:effect= ¥ A g Ut} Operatore o] 23k v /) M4 5 sl S ¥ F= A<
5§yt

PEE
® | ocal Storage Operator7} A %] & o] )&}
o =7 ]2 E H 2 E 9 37 OpenShift Container Platform ==l ¢14 5o 914Ut}

o HOAEH -=F 24 2EAE U A Ys]oF g}
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HAER mEod 2729 S fls) 24 25 FASE 08 St e

1. t< o9} 7+o] Pod= A 9] 3l= YAML 51 £ 4=4 5} 12 LocalVolume A}2FS 3713k o}

apiVersion: "local.storage.openshift.io/v1"
kind: "LocalVolume"
metadata:

name: "local-disks"

namespace: "openshift-local-storage”
spec:

tolerations:

- key: localstorage ﬂ

operator: Equal g

value: "localstorage”

storageClassDevices:

- storageClassName: "localblock-sc"
volumeMode: Block ﬂ
devicePaths: 6

- /dev/xvdg

EEo F7he 715 A E P ek
71/ N EF7 DX AL @ F== Equal OperatorE % 4§t t}. Operator 7}

Exists<] 73 9 Al 28" 2 7] 7} EA) 3t =A] 1 5FaL i3S FA1 @Yt} Operator7t Equal ©]

1)
2]
g HoER =0 24 3-8 A FU
4]
(5 )

2. A8 ALE) H O EE o gl ]
3. LocalVolume A} %8 =734 o).
spec:

tolerations:

- key: node-role.kubernetes.io/master
operator: Exists

AH g A7 A U EAERZ AEHH o], N FH HAEE X35l o &l g3 A 2 A
9 Z 2 U] A1 PodS AT 5 A5yt

4.10.8. Local Storage Operator #] 3%

OpenShift Container Platform-& Local Storage Operatorol] tf &} t}-3 #] 3= A| 3§y o}
e Iso_discovery disk _count 7} ‘== o AR F A2 F
e |so_lvset_provisioned_PV_count: LocalVolumeSet 7}] #l| o] A A A 3} % PV 4=

e |so_lvset unmatched_disk_count: 7]+ &< %] 2 <13} Local Storage Operator7} Z 2 4] #4
S 98l MeakA @S F vaa >
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o
A
ivie]

I+
rr
S
<

e Iso_lvset_orphaned_symlink_count: LocalVolumeSet 7| 7] 7] &3} ©] o] 4} & X

e A 5

e |so_Iv_orphaned_symlink_count: LocalVolume ¢ B4 E 7] =3} ¢ o] A A X514 &+ PV}

= A 5

e Iso_lv_provisioned_PV_count: LocalVolume?] Z 2 H| % J & & PV 4
olgl gt W EY S AMEatel ™ b Fa sl ok o
® | ocal Storage OperatorE A X & ] R YUEHH A4S &3t}

® OpenShift Container Platform 490|407 Adaygo|lEst= A

- U] ¢ 2= o] 22| operator-
metering=true #| | &5 F7leto] W EY S 50 & X AdH o}

M Eg el ek A W &2 M EY A E FEH AL

410901 2R B EE=2A B A EAA

4 24 25 MEZE Aok Ut 2l &2 A] BELS A At o F BEF S A4 5}
EFEIIG IS FN AREANGIAY OE 2R S22 A A

RN

o 7 EFol AT EE ALS 7Hs A of of Tt

' F9)
A 4 ALg F T BFL A dole 4 EE £l 24T 5 3
u

1ol A5 E 22 BES BAste] dah T 2as AAGY

ox

3]

(o
ol

a. 2e12Y gAasE AYFY o
I $ oc edit localvolume <name> -n openshift-local-storage

b. devicePaths o}z o] o & o] gt glste H2as Yol = e 52 A dU o

2. B T BES AT
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$ oc delete pv <pv-name>

N
o
o
[l
o> Mr

e FEAREAE Sm 0] AA SaHe AU o] Aol @A o]
Foll == el E £ EE FH2E L BAIRD F AgTh

a. == A fH 1 PodE A4 Y T
I $ oc debug node/<node-name>
b. #E tg¥ &2 & /host 2 H7 Yt}

I $ chroot /host

c. 24 EF

el

2 =7t 23 ddeel 2 o] P

I $ cd /mnt/openshift-local-storage/<sc-name> ﬂ
Q =z2:=5

d. 2pAl = = ol

i
oé

ek el A e E e 2B A FPg e o] 2Y Yt

S

pA

b

el

2 9= aha P

I $ rm <symlink>

4.10.9.2. Local Storage Operator A x| A #

Local Storage Operatore] A X £ #| 7 3} = openshift-local-storage = = 2] & o] A Operator 2 =&
A E B aE A ANk Y

-
24 2B A PVE o} & A8 5 4 uj| Local Storage Operatore] A x| & A| 7 s =

AL AAEA &5 Yttt Operator Al A & PVE A HA 5k PV 2 24 ~E 2 A g
22E A ASFA] 3L Operatorg Al Ak & thA| A x| 3tH & < gl 2o A

g+ e

A 27 Avg

® OpenShift Container Platform < &< o) o Al 23 T},
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. ZRAEN AXH 22 & g A&2(9: localvolume, localvolume set, localvolumediscovery
)E 2HA Fy o

$ oc delete localvolume --all --all-namespaces

$ oc delete localvolumeset --all --all-namespaces
$ oc delete localvolumediscovery --all --all-namespaces

2. 9] $£)| A Local Storage Operatore] A x| & A A g t}.
a. OpenShift Container Platform €] &< ol £ 2213t}
b. Operators —» 4 X] ¥ Operatorz ©| 5 gt}

c. Local StorageZE Z ¥ AF#}tel 9 & 3}o] Local Storage OperatorE 251t}

d. Local Storage Operator £l 9= &4 W+

il
il
_IE
ot
i
O

e. Operator Al A& &8 34t}
f. ZAEHE A AAES I

3. Local Storage Operatorof| A] A3 gt PV= 24 E W 742] Se] 2Hof ol dFyth o8 gt &F
o] O o] F AR H A o thF BE S Adst T EHS A I Yo

I $ oc delete pv <pv-name>
4. openshift-local-storage = = 4 € £ 24§14 T}

I $ oc delete project openshift-local-storage

4.11. NFSE A} &3l= o A4 A4 X
OpenShift Container Platform 2 & 2 E = NFSE A} 83l g ~2E R 9} 37 Z2u|#Jdd
Utk PV(H 7 26) 2 PVC(IT 25 ZH e Z2AE Ao BFS FH3lE A 0y
W o] 2o AE gl AAT AN A ol EFoA] 2Eo] WA 4 9l T

F7tEas

o U EYI v A 2E(NFS)

411 Z 2] A Y

OpenShift Container Platformoll A 85 © 2 nf>E3}7] 79
NFS 8&S 228 A Y3t NFSAH 55 Z yry 7] 7

Az

1 PVel ol & @ BA = g o & 44 g o,
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apiVersion: vi
kind: PersistentVolume
metadata:

name: pv0001 0
spec:

capacity:

storage: 5Gi g
accessModes:
- ReadWriteOnce 6

nfs: ﬂ
path: /tmp 6
server: 172.17.0.2 @)

persistentVolumeReclaimPolicy: Retain ﬂ
259 o] =YYt} o] = th¥3 oc <commands podel A PV IDY Yt}

o] 2ol ¥R 2EA e AT

Egol gk AA =5 Aojste AR A HA R HAAR g o] & AHE-= ™ PVCE PV
A4 sl= b AFE-H U th 3 2] = accessModesE 7| 9FO 2 dl= A A FH o] AL E A oF

FE AUl 4 nfs F8220).
NFS A B o Al ) il Z 2 Y o).

NFS M ¥e] S 2E o] F =P F4AYYth

9000 000
i
)
o

_Y‘i
[»
it
=)
e
]
=2
1
o
QE
fr
i)
e
o
o
1o
it
i
iu)

PVel 8% g A QY o=

2. PV7E A EH A=A g T
I $ oc get pv

2 o

pv0001 <none> 5Gi RWO Available 31s
3. A PVel miRIg sl @7 EF U9 S A FU

apiVersion: vi
kind: PersistentVolumeClaim
metadata:
name: nfs-claim1
spec:
accessModes:

62
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- ReadWriteOnce ﬂ
resources:
requests:
storage: 5Gi g
volumeName: pv0001
storageClassName: "

@ izr=eneeH

op
ol
ol
)
&
K
T
<
fijn
T
<
O
2
1\
N
>
)
N
1
ot
=
o
4
12
1ot
i
o
W
0

© o SHLANE5EGi o F ] L A FEE PVE FE U

4. 9T 2F SEdol BAEHAJ=A FJAFU
I $ oc get pvc

2 o

=
NAME STATUS VOLUME CAPACITY ACCESS MODES STORAGECLASS AGE
nfs-claim1 Bound pv0001 5Gi RWO 2m

Ui S Abg st a3 29 F g A7 Al 212 48 F AUt 4 e A2 AA W R
W71 2= gl 7 =170 ¢] PV Y t}. OpenShift Container Platform-& PVol| 3253k o] &
S A& 3R NFS 8§ Aot 4 2] /A2 e =l mef thF Y th

19 283 558 83

hA

ol

'(I'DF
o] @7 sk N BA7H10Gish e 54 &3l ool Y7 2EIAE LY 5a
3 AAA % AFU T

41.3.NFS EF H<t

of A M = LA sk AR Y SELinux A3 AFRFS 3t NFS £F w.Qtol tia] A% Sy th A&
2k POSIX A7k, 22 A 2= UID, F7F & 9 SELinux®] 712 AF&HE ol aff skaL glofoF gy th.

N 2= Pod A ¢ €] volumes A Ao A A4 PVC 2= NFS 25 Z 8298 3235+ NFS 2E 8] %]
= 233y}

NFS A ] 2] /etc/exports 3} o] A A 28 4= 9= NFS t g g 2] 7F A F U h ti2 NFS Tl gl g 2ol =
POSIX 2## & 25 ID7} 915 Y t}. OpenShift Container Platform NFS Z 2] 2212 W Bl NFS t] &)
Eol 2= 593 POSIX & 9 AghS Abg-ste] ZAH o] NFS T HE & vl EgU o 224
A" oY= Hdt= A NFS 2 E 9] &frtel 543 fa UD=E A3 =] eF&FHTh

o & £0, thd NFS t & 8 2] 7} NFS A ¥ o] t}3- 3} 2ol A 5= 73 -9~

I $ Is -1Z /opt/nfs -d

29 o

I drwxrws---. nfsnobody 5555 unconfined_u:object_r:usr_t:s0 /opt/nfs

I $ id nfsnobody
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%9 o
I uid=65534(nfsnobody) gid=65534(nfsnobody) groups=65534(nfsnobody)

Jai W A g o] 7} SELinux # o] &3} A 2] 5} 12 65534, nfsnobody 42} == t] @ E ] of] Y A =5}
W F7F 15 2] 55559} g A d sl oF gt

U

65534 2] 47 A} ID= o Al 9 7Fo] ALE-H Ut NFS9] root_squash= UID7} 021 £ EE
UID7} 65534 <21 nfsnobody = nj F &}l vk, NFS W B W 7ol & g2l &2FAID7F AL <+
AFUTHNFSE W B & ¥ 4726553471 & 8 314 54t

41.3.1. 25 ID

NFSWHEW 7] A3 17 F4do] obd A4 NFS AA| 25 AEjste A WHE F7H 2F /‘P*“LL}%@
Yt} OpenShift Container Platforme] 7} 25 & 3% 2B Ao A5 NFS7} 2 o )

W iSCSIe} 2o 55 ~E 2 X &= Pod<¢] securityContexto] 3+ fsGroup SCC # 2k} fsGroup %A% A}
|y

Eel X ol oA 25l W, AvHA O % F7k 15 IDvs AHE A IDE AHEshE 2ol B

o A o]/ NFS t] & & 2] 9] 155 ID+= 5555 o] = & Pod<] securityContext 7 o] o}z o]
supplementalGroups & 4183t sld 25 IDE A& & AHUth d & E4 b3 ZFYth

spec:
containers:
- name:

securityContext: ﬂ
supplementalGroups: [5555] 9

Q SecurityContext:= =4 7 o] 2] 8197} o} Pod 430 4] A4 2] 8 of &)t}

g Podell Ao]® GID wjd gt o] A wjde =179 847 dH5UTth 371 GIDE 52 5
Y.

Pod 8 FA13S =8 4= &= A8 A4 SCCrT §l+= 749 Pod+ restricted SCCe} & %]
t}. o] SCCej = supplementalGroups @ 2Fo] RunAsAny = A4 F o] Qlo vz W E 8QlstX] &L
AZHE 22 D708 Y

243 $19] Podell A %elo] g 2@ Aalguth 22y 2% ID W) &elo] Bash Ao A7

4 SCCE AHget= A o] FFUT AR A A1 SCCE Aot 4 9 A 25 ID7F F ol =5, 25
ID ¥ 9 SHelo] 285 n],5555 2% ID7} 8 &9 4 51 o

64



4% 97 2E4A 74

E A
AH8-2F A o] SCCE ALg-3tel ™ WA A - gk A u| 2= Al of] F7138l] oF YT o & £,
Pod A}eko] T2 ZFo] A A E A= A et AAE ZaAEA] 7B Hux AL

AL A 2.

41.3.2. A+8-Z} ID

AHEAFID= E o] o] w|A] = Pod A o] o] Aol = 5tk

A3
Aura © 2 A1g A4 IDE AHESHE thAl 371 2F IDE AFgshel 7 2= Ao Bl o
Az AR A Aol EHU

9o TAH o A] NFS t] € B 2] o] A ZAe] o] = UID7} 655342 A4 5 31, 4] 78 IDS S A ) of 8l
= t&-2 Pod A oo 718 4 A5t

o
=

spec:
containers: ﬂ
- name:

securityContext:
runAsUser: 65534 @)

Podedll = 7} A H o] o] &4 securityContext g ¢] ¢} Pode] A o] = AdH o]0l &85 = Pod
<] securityContext 4 ¢| 7} £}

Q 65534 = nfsnobody A& %} 1] t}.
= 2 A € 7} defaulte] 32 SCC7} restrictedz} 12 714 518 Podo| A £33k ) 2 65534 2] AF8-%} ID7} &)
|5 A H Uk A Pod7F o3k 22 o] f 2 Ay o).
® 6553471 A& A IDE £ H A5k

o Podell A& 7Hs @ ®E SCCE 7 A3t of @ SCColl A 65534 ©] A1-84 IDE 3] &3H=A) 39l
U SCCo & FA S gQlste Tt o7de T2 A2 AFEA DY Y T

e 1} 7153 & SCCE runAsUser A 2kol 41 MustRunAsRange = AF-&-3l= 2 UID ¥ 9] A A
7FE

e 655341 SCC Ex 2 A E o] ALEAID ¥ 9ol £3h5 o] A ek th

YukA o2 A4 4 o7 SCCE A 81A 2 Aol E4UTh o] 4F2 sl ds7] gal AsEE ye
A7} A4 o) SCCE A4 she AQU T maEkA 24 9 A AR&2H D7 A € 5 3 UID W 9] AL o 7
&) %45 v, 655342 UID7} &1 &5 1t}

3

G Au| = A FTTs o U A& S

AH87} % ¢ SCCE A} 4
AL AH A 2B A 7B Au 2 AR

Pod A} eFol] T & kol
AFEHAIA] 2

2 oo
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4.11.3.3. SELinux

RHEL(Red Hat Enterprise Linux) 2! RHCOS(Red Hat Enterprise Linux CoreOS) A] 28] & 7] E. % o 2 9]
Z NFS A H ol A SELinuxE Atg-st= 5 -4 g Ut

RHEL o] 9] 2! W][RHCOS A] 228 ©] 7 $- SELinuxi= Podell A 97 NFS A w] & 227] & 5] & 5h4] 2
NFS -Fo] Sul= A pheE s A5 917] A4 ALtk o2 8 3ol upel &u12 SELinux 98+ &
oF gt

A 27 A Z

e container-selinux = 7] x| 7} A4 2] & o] glo]oF gt} o] 3| 7] %] = virt_use_nfs SELinux &<
A gy ok

4N3.4. Y171 AR

AH iU A A7t BHS 93 2+ A=S kel v NFS A o ul 7 25 e o

FASECH

alle
)
o
N
1
o

o REUY R E TE F4L Agalo] vl o} gt

I /<example_fs> *(rw,root_squash)

I # iptables -1 INPUT 1 -p tcp --dport 2049 -j ACCEPT

o NFSv3e] 739 2049(nfs), 20048 (mountd) % 111(portmapper)2] ¥ E 3717} 1 &Lt

NFSv3
I # iptables -1 INPUT 1 -p tcp --dport 2049 -j ACCEPT
I # iptables -1 INPUT 1 -p tcp --dport 20048 -j ACCEPT

I # iptables -1 INPUT 1 -p tcp --dport 111 -j ACCEPT

o % Podoll A A28 = =S NFSWHEW ] 9 dd e el & AAs)oF Gt HElol ] 7]
H UIDo A E tHE WE W7 E AEle]| e 7] 2 UIDE A st A ¢ 25 IDol] A =
supplementalGroups = A& 3l Pod 28 Al 2~ A3+-S A 334 ot
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4NM.4. 2 42 3]

NFS+= OpenShift Container Platform Recyclable =2 221 Q1E # o] 2 & +H T U Th A5 Z2A| 2=
7t T B AR E AA et B S Ay

7122 © 2 PV Retain o 2 A4 gt}

Z# o] AR H AL PV A H PV A E S A AMEs A = < HUth tiAl dE &5
TLF7E EF AT ARE AFE St A PVE A8 oF Stk

oS Sl & A7 ol &l nfs1l PVE A d th

apiVersion: vi
kind: PersistentVolume
metadata:
name: nfs1
spec:
capacity:
storage: 1Mi
accessModes:
- ReadWriteMany
nfs:
server: 192.168.1.1
path: "/"

A-8-77F PVC1& A4 st nistol] vlQl | @y th 22] 3 A1-8-27F PVC1 ol A nfs1 22 95 &l 4 §
t}. 29 ¥ nfs1o] Released 3 €} 71 LIt} #e] 47} U % NFS F4-8 AH8-3hel © 52 ¢ NFS A ]
AR 88 AHgske] A PVE A4 3]0k 34 ¥ e PV o] &2 AFg-8) oF Fuith

apiVersion: vi
kind: PersistentVolume
metadata:
name: nfs2
spec:
capacity:
storage: 1Mi
accessModes:
- ReadWriteMany
nfs:
server: 192.168.1.1
path: "/"

o]

e} PVE 414513 5L 3
o2 W7t

2} Z A A st AL AAE R &4 Releasedol 4] Available=
PV AEE 5oz ¥ it &

| 5
7P AY HolE 7 EAE F dF YT
4AN5.F7F 44 9 A sl A

AF-EE NFS M3 74 ol whe) A e 7] 2 sk ohsgol o e 3ok 74 9l 7k 9
U th o 48 8E 2 /b gtk

o

=
T
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NFSv4 v} E of| A 2= o]
. = 5 e o= NFS2] /etc/idmapd.confe )= ID v A o= 3 A
nobody.nobodyod RE 5 o] o = gl o 3 i) 7

SntEA A HA EEUT
e ©] Red Hat 3] 4 #-& x84 Al &

NFSvacl D g w27 =t o NFSZohol9lE 0 Au 2ol b8 g Ad g

#echo'Y'>
/sys/module/nfsd/parameters/nfs4_disable_idmapping

4.12. RED HAT OPENSHIFT gl o]y 2~ E g%

Red Hat OpenShift Data Foundation2 Al £+ Slo| B = S8} gd, BS54 0 HAE A&
2] A & %] ¥ &= OpenShift Container Platforme] &+ 2~ E g A A7 4 A YU th Red Hat 2 E 8] A &
T4 % 2 4] Red Hat OpenShift Data Foundation2 vl 3, 2] 2 R E&H & 93] OpenShift Container
Platformz} ¢+4 3] &3t Yo}

Red Hat OpenShift Data Foundation& z}a] &4 g}o] H 2] 2] 2 A &%y t}. Red Hat OpenShift Data
Foundation A A &4 A E+ https://access.redhat.com/documentation/en-
us/red_hat_openshift_data_foundation/4.99]| A &2l & 4= l&E Yo}

T8

OpenShift Container Platform} $t7] A X9 714 w4l S & 28 &t slo] H A A = =
T = A3 71438 RHCS(Red Hat Hyperconverged Infrastructure) €] Abghol] 9l &=
OpenShift Data Foundatione #] 91 5= -4 o] obd U th X Y 5= Z 2 Zof| t)) 3 214 3t
] &2 Red Hat OpenShift Data Foundation 2| 9 & A5 9824 7lo| =& HFZHA L.

Red Hat OpenShift Data Foundationd] i3t A » = t}2 Red Hat OpenShift Data Foundation =4 & 3+

2 J= 3¢ ZsH A 2.

A=
MRS LEN EA, S35 7 ngR OpenShift Data Foundation 4.9 & 2 = E
7]
AYEE=Ygaze, golold, e o] D AZE Y o] OpenShift Data Foundation 4.9 #] & 7] &
QA 27 24 9 3 A A

vl 3
27 e Fg9 = 2 E g A9 Amazon Web Deploying OpenShift Data Foundation 4.9 using
ServicesE Al-g-3}o] Red Hat OpenShift Data Amazon Web Services

Foundation vl 3£
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1. o2 el =<} 17 pve.yaml 32 & A A 5o] VMware vSphere PersistentVolumeClaim<- 7 €]

kind: PersistentVolumeClaim
apiVersion: vi
metadata:

name: pvc ﬂ
spec:

accessModes:

- ReadWriteOnce 9

resources:

requests:
storage: 1Gi 6
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2. 3o A PersistentVolumeClaim ¢ 24 E = vr51 )

I $ oc create -f pvc.yaml
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I $ vmkfstools -¢c <size> /vmfs/volumes/<datastore-name>/volumes/<disk-name>.vmdk
e vmware-diskmanagers A& s1o] A4 gy o
I $ shell vmware-vdiskmanager -c -t 0 -s <size> -a Isilogic <disk-name>.vmdk
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pvi.yaml 7S A g U o).

72



4% 97 2E4A 74

apiVersion: vi
kind: PersistentVolume

metadata:
name: pvi ﬂ
spec:
capacity:
storage: 1Gi
accessModes:
- ReadWriteOnce

persistentVolumeReclaimPolicy: Retain
vsphereVolume:
volumePath: "[datastore1] volumes/myDisk" ﬂ

fsType: ext4 6
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apiVersion: vi
kind: PersistentVolumeClaim
metadata:
name: pvci ﬂ
spec:
accessModes:
- ReadWriteOnce 9
resources:
requests:
storage: "1Gi" 6
volumeName: pv1
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# oc create -f - << EOF
apiVersion: storage.k8s.io/v1
kind: StorageClass
metadata:
name: <storage-class> ﬂ
annotations:
storageclass.kubernetes.io/is-default-class: "true"
provisioner: <provisioner-name> g
parameters:
EOF
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# oc new-app mysql-persistent

2 o

--> Deploying template "openshift/mysql-persistent" to project default

— —

# oc get pvc

=49
NAME STATUS VOLUME CAPACITY
ACCESS MODES STORAGECLASS AGE
mysq|l Bound kubernetes-dynamic-pv-3271ffcb4e1811e8 1Gi
RWO cinder 3s
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§& CSl Eeholu] MM & F25HA 2

5.2.2. Pod A}okol] CSI ¢lg}tel QA BF L3
OpenShift Container Platform2] Pod A} <k CSI 013} o)A S £3He 2= g eyt HEY A =

A9 9lebel BF S #E Pode] 914 o] Zapo] 24 ) CS|
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2. 9ol CSIQIEel A EF
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my-csi-app.yaml
kind: Pod

apiVersion: vi
metadata:

79


https://access.redhat.com/support/offerings/techpreview/
https://kubernetes-csi.github.io/docs/drivers.html

OpenShift Container Platform 4.9 2~ & 2] %]

name: my-csi-app
spec:
containers:
- name: my-frontend
image: busybox
volumeMounts:
- mountPath: "/data"
name: my-csi-inline-vol
command: [ "sleep”, "1000000" ]
volumes:
- name: my-csi-inline-vol
csi:
driver: inline.storage.kubernetes.io
volumeAttributes:
foo: bar

@ = gEE=EEY lsAYT:

3 ol GACNM ARG LHAE Ho] dS I

I $ oc create -f my-csi-app.yaml
53.CSl 85 =HAk

o] oA &= A9 5= CSI(Container Storage Interface) =2} o] B 2 EF 2 W AES A5} o]
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5.3.3. CSI Snapshot Controller Operator 4 X

CSI Snapshot Controller Operator= openshift-cluster-storage-operator 1] ¢ 2= 3| o] 2~ 0| A 4 3] Y]
th 718 o 7 »E F2 2 o CVO(Cluster Version Operator)ol] ]3] 4 %] g Yt}

CSI Snapshot Controller Operatori= openshift-cluster-storage-operator 4] ¢} 2= o] 2~ of| A 2 3] 5] =
CSI &=k HEZHE A I

=

5331 2F Z2YAECRD

OpenShift Container PlatformS- A %] 6} = & <F CSI Snapshot Controller Operator=
shapshot.storage.k8s.io/v1 AP| 25 ol t}2 22 W AF CRD(AFE A} A o] gl A oH)E AT

VolumeSnapshotContent

S YAV Z2HAY L FE A EFOE AR AP U
PersistentVolume ¢ 2 4 E o} 5-A}35} 7 VolumeSnapshotContent CRD+= =& 2] #] 2 qll = o] A A
2WAEE b7l 2o 2 P aagy
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VolumeSnapshotContent CRD:= U] ¢l 25| o] 27} A 25 ] ¢k o Ze] 2~ & A7} A& oh
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PersistentVolumeClaim ¢ 2 4 & o} §-A}5} 4] VolumeSnapshot CRD+= 2= AFol] tff g 7 wk=} 2 %
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VolumeSnapshot CRD 2] u}2l o 2 % & 3+ VolumeSnapshotContent CRD 2 =] 2] &1t} njel o &
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VolumeSnapshot CRD ol = 1] & 25 o] 27} A A Ut} 7] &k xt= CRDE 2 Akol o & 7)1 & %
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VolumeSnapshotClass
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VolumeSnapshotContentClass CRDol| = U] 9 2d| o] 27} A A H %] ek on ZF&| 28 B A7 AL
sto 2EZA] Hall=o gt FE2E 74 F4S &d3tat7] A =Y oh

71E Z2YAEE ALE St Al ST EF FAdANA 2HAS T4
uf 7§ ¥ 4= = VolumeSnapshotClass CRDE A}-&-3to] =4 Ut}

5.3.42. 4% Z 24| A Y

Z 8] 2H #8 A= o 2 VolumeSnapshotContent ¢ A E S =50 2 Abd T2U|A YT 5 A5
th o] & B3l Y 2H AR ALE T ¢ = AA EF 2WAE AR H B A T Y o

535 EF =W AA

VolumeSnapshot ¢ =4 E & A A & u] OpenShift Container Platform& £2-F 2~y ARS A A ghy o)
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e 23 <l OpenShift Container Platform &2] 28 o] 2 1215t}
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o WS AFESHE £ PVC(9 T BF 29 9)E A sk Pod7t 15U
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Pod7} o & AHg-5HE 75 PVCS] 25 2942 44 314 vhAl Al o, e PVC
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7} quiesced(L A TA1 )= A e37] o & 10 B &4 28 g st
HE YA FA517] S8l A3 2] PodE WA Al A8l oF T

1. o= YAML=Z 4 H VolumeSnapshotClass 2 2 A E 7 11 S YA

s

RElch

volumesnapshotclass.yaml

apiVersion: snapshot.storage.k8s.io/v1
kind: VolumeSnapshotClass
metadata:

name: csi-hostpath-snap
driver: hostpath.csi.k8s.io
deletionPolicy: Delete

Q o] VolumeSnapshotClass ¢ 2 4] £ o] 2 WAFS A A 3}= 1] Al& 5= CS| = alo]u] 9] 01
2 Urth o] B8 AYAES 38 9 PVCE gl ~E 8 A 27 22 Provisioner 2
o} el oF P ok

lm

0

[¢]

2. T3S AEste ol AN Ag S enAEg BRI

I $ oc create -f volumesnapshotclass.yaml

3. VolumeSnapshot ¢ 24| E £ A A4 3t}

volumesnapshot-dynamic.yaml

apiVersion: snapshot.storage.k8s.io/v1
kind: VolumeSnapshot
metadata:
name: mysnap
spec:
volumeSnapshotClassName: csi-hostpath-snap ﬂ
source:
persistentVolumeClaimName: myclaim g

= J o} vqumeSnapshotCIassName dAo] glo
F 718 EF 2WAE S 2 o] 52 AFE Bt Ak
RS Eal: A= Eavds mL%‘%Oﬂ 22y Ako]

@ :=:unaszzazdu
LRAER SRS RS 3l
ol g uivh T2t 2
AR A ey

9 Oﬂ% EF o] vl o # PersistentVolumeClaim 9 B A E o] o] E9]Ut} o] W& & A~ WAk
ARG A AAIUT 29SS o E 22 A Yste vl 2ot
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4.

= 7 2] = volumeSnapshotContentName j 7}

volumesnapshot-manual.yaml

apiVersion: snapshot.storage.k8s.io/v1
kind: VolumeSnapshot
metadata:
name: snapshot-demo
spec:
source:
volumeSnapshotContentName: mycontent ﬂ

Q AP Z 28 A Y ® 29 Akl = volumeSnapshotContentName v 7| ¥ <=7} 2 @ 34 o).

2. He BE S Yt o) d vAl A AFe 2B AES AT
I $ oc create -f volumesnapshot-manual.yami

A5

=3

2 A AWAES A & A
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>
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L
£

LA EF 2y g3 AR FRE TA8EE g2 43S J8 ok
I $ oc describe volumesnapshot mysnap
U5 ol A= mysnap =5 2kl that Al A B E A Tk

volumesnapshot.yaml

apiVersion: snapshot.storage.k8s.io/v1
kind: VolumeSnapshot
metadata:
name: mysnap
spec:
source:
persistentVolumeClaimName: myclaim
volumeSnapshotClassName: csi-hostpath-snap
status:
boundVolumeSnapshotContentName: snapcontent-1af4989e-a365-4286-96f8-
d5dcd65d78d6 )
creationTime: "2020-01-29T12:24:30Z2" 9
readyToUse: true 6
restoreSize: 500Mi

© vEEuladR aA 2EDA 2uxe) TAYU
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© il AR ABAUTE 29 Akl = o] TAE A HoIA ALE bs B E W go] T
Hol A&yt

© <o truem B sE 2WAke ALgele] Al PVCE B4 Y & olgyTh
g falses Al 2ylarol A PUTE S W 2B A WAL E 2AES AT 5
NEF F7HAH S T8t A EFo 2 Hds)or gyt o & &9, Amazon Elastic
Block Store H| o] E] & Th& A 7 & 91X & o] & 9107, o] 2ol & o] A 3

2. BEF oWkl A HAEA glete vy WE S 4 duth
I $ oc get volumesnapshotcontent

A A Ael =0 o & E <1 7} A Y th. boundVolumeSnapshotContentName 2 =7} 91 &
H 7§ VolumeSnapshotContent ¢ B4 E 7} &) 5} 72 2~ W Ako] A H A YUtk

Ako] 4] = 9l =% &l sl | VolumeSnapshot ¢ 2 4] E o readyToUse: true’} 9l =3

OpenShift Container Platformo] 2§ AW AFS AHAal= WS A S 5 JdH5U
=
1. o o ¢} %] VolumeSnapshotClass ¢ B4 Eof & g gl 21A] 7 & %] gt}
volumesnapshotclass.yaml
apiVersion: snapshot.storage.k8s.io/v1
kind: VolumeSnapshotClass
metadata:
name: csi-hostpath-snap
driver: hostpath.csi.k8s.io
deletionPolicy: Delete
Q HE 2WARS 2HA) & o) Delete ko] 44 =)™ VolumeSnapshotContent © B 4] E ¢} 317
718 =y Ako] 244 Ut} Retain 7hol A4 € 79 71 & =W Ak Y
VolumeSnapshotContent ¢ B4 Et} = %= f-X] H 1}
Retain 7}o] 44 = 12 s VolumeSnapshotContent ¢ B4 E £ 214|511 o1
VolumeSnapshot ¢ 24| E 7} 2H A =W &l Sl == 2U 2 F-X P Ytk 2YAF 2A =
2E A Wl oM x {2 H YT
2. o2 BE S dgete] 5 2WARE AU oL

$ oc delete volumesnapshot <volumesnapshot_name>

—

)

a)

o

I volumesnapshot.snapshot.storage.k8s.io "mysnapshot" deleted

dl

tel 8 2Wsk Zdl=E A gU o

off

3. 4h#] 5o Retaine 2 499 79 08 HH < 4
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I $ oc delete volumesnapshotcontent <volumesnapshotcontent_name>

4. A& 213} VolumeSnapshot © B A E 7} A Z 2 0 2 AA) 5] ] o™ 2kA] 24 o] A
RO EES dYstd Fe 2ok FEAE A A TH
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VolumeSnapshot ¢ B4 Eo] th3t G EF Zd Y £ B2F 2 @Ak Zel=o
M 7NEFET YT FAE 5 Ae A ST FRAE A A A A
2L AR RE FRATLAAD 7R AbA] 2ol A 2y Ak

AHA ) ek o

$ oc patch -n $PROJECT volumesnapshot/$NAME --type=merge -p {"metadata":
{"finalizers":null}}’

2 o

o

I volumesnapshotclass.snapshot.storage.k8s.io "csi-ocs-rbd-snapclass" deleted
TEATFAAE L EF Y AEe] AHAH Y

537. 55 2 &

s

VolumeSnapshot CRD &l = & Al&-3lo] 7| EF & o] FEHE 548 + s

VolumeSnapshot CRD 7} v}¢1 | =] 32 readyToUse 7fo] trueZ A E & & G 2| 222 AL&35lo] 2
A A HolHE P2 JE A EFS Z2H AP F AFYTE AR 8 F A A8 F21 OpenShift
Container Platform &2 28 o] 21215 o Qlojof gt} * BF W AFS X Y3k CSI(Container
Storage Interface) =2}o] ] = A1 &3lo] A E PVC(I T+ EF Fd9Y) FAREDX WA =g
ZHAYE 228 R FHPEYGUTE* BF 2P Aol A H A A S F o AFYh

T o
N T
w8

17}

Az}
1. o3 7Fo] PVCol A VolumeSnapshot t] o] & &~2E5 A4 gt}

pvc-restore.yaml

apiVersion: vi
kind: PersistentVolumeClaim
metadata:
name: myclaim-restore
spec:
storageClassName: csi-hostpath-sc
dataSource:
name: mysnap
kind: VolumeSnapshot 9
apiGroup: snapshot.storage.k8s.io 6
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 1Gi
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Q o2 AFE S 29 AES U ER & VolumeSnapshot 9 B 4 E 9] o] 23] o}
Q VolumeSnapshot 7t 2 44 & of gt}

9 snapshot.storage.k8s.io 712 = 414 & of g o}

2. The WES Aol PVCE AT
I $ oc create -f pvc-restore.yaml

3 e HYS sl U8 PV A4 AL FAg
I $ oc get pvc

myclaim-restore ¢} 7+-2 A PVC7} A 5 Ut}
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=7t 5L U 29 o] 20| A 7] PersistentVolumeClaim¢] o] ¢ & &3l == 49t}
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%<1l OpenShift Container Platform &2 2 F o] 2 2¢15 0] 251 o).
BA & A Ashs CSI =ele] ¥ & Abgshe] PVC7E AR H 5y o
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YAML=Z A

Fﬂ

PersistentVolumeClaim ¢ 2 4 E 2 A}-8-3}o] uld S A A 5131 A Ay

-clone.yaml

apiVersion: vi
kind: PersistentVolumeClaim
metadata:

name: pvc-1-clone

namespace: mynamespace

spec:
storageClassName: csi-cloning ﬂ
accessModes:

- ReadWriteOnce

resources:

requests:
storage: 5Gi

dataSource:

2. O+

| s

kind: PersistentVolumeClaim
name: pvc-1

2EYA MAEE Z2HA Y= 2EA S o] FYULE 7|2 2EHA FHEE
2 storageClassName -2 A} <fof| Al A 2k e 5= 95U o}

FE S At ol GACNM AFY L HAES YA

oc create -f pvc-clone.yaml

Al PVC pve-1-clonec] A 43 € U o

BE BA A H o) The WS Al she] 2 H)H Qe B g o,

I $ oc get pvc pve-1-clone

pvc-1-clone] Bound 2 3% A] 1t}

oj A A = EAE PVCE A&t PodE #+4 < =47 H AFH o

4. YAMLZ 4% ¥ Pod L EAER v} S A AU o & EW v FHYh

kind: Pod
apiVersion: vi
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metadata:
name: mypod
spec:
containers:
- name: myfrontend
image: dockerfile/nginx
volumeMounts:
- mountPath: "/var/www/html"

name: mypd
volumes:
- hame: mypd

persistentVolumeClaim:
claimName: pvc-1-clone ﬂ

@ Csl=EEA A T BEE BA PVCY YT

A E Pod 2 24 E 7} Y dataSource PVCe} =3 2 o 2 B ¥ PVCE AL, B4, 24 s}
Ay 2 2@ AES AT FH) 7 H A F Y T
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OpenShift Container Platform-2 &% 3l CSI(Container Storage Interface) =&to] ¥ 2 2] 9 & &= in-tree
EF ] gk A5 mle] g o] A& Al Fd o

T8

z=
Y A 2 2 A SKSLAYI A AL HA o 750 r sk g 5 ALy Th
mebd TR YA AN ALE s AL ARA FHUTh ol g @ 715 AL et
FAE A5G 276l o] &8 5 Qo] A AN M 1A o] 7] Bl AES T =Y
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Red Hat /1% X2l R 71559 A9 W) that A& NEE /1% el B 715 A9 W
SRR ES DRES

551718

2 vpol 2 o] 7S A 8eH o] 7T ollM A ddte JEY SR A F2 290 E AbEste] ==
HIA Y H EFo] sl g CSI =gfol W & wlo] g o] g Yt}

A E e Edtol Mt The 2 a Y
o AWS(Amazon Web Services) EBS(Elastic Block Storage)
® OpenStack Cinder
® Azure Disk

® Google Compute Engine Persistent Disk (in-tree) ® Google Cloud Platform Persistent
Disk(CSlI)

CSI 25 who] g o] d o] &3 oF T th ] 7|52 B/ 3tsh 7= APl L HA E (4

PersistentVolumes, PersistentVolumeClaims, StorageClasses) S A}-8-5t= ¥y o] ¥ 7 5 %] ¢F4Y)
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thg 4 A M o] 7504 AP st BE CSI Zebo] w2 CS| AH5 nho] 28 o] S 4
sty o
apiVersion: config.openshift.io/v1
kind: FeatureGate
metadata:
name: cluster
spec:
featureSet: TechPreviewNoUpgrade ﬂ

@ ~WSEBS, Cinder % Azure Diskell tj & 2% vle] el o] & &2 3k o
CustomNoUpgrade featureSet-2- 2 % 5} 12 featuregatese] 7 -¢- th5 % st 2 A4 ste] A9
gk CSI =2to]H of] tfalf CSI A5 mpo] 2 o] A& AA- S = AFUHH

o CSIMigrationAWS

o CSIMigrationOpenStack
o CSIMigrationAzure

o CSIMigrationGCE

th& 4 o) Ao A = AWS EBS CSI E 2ho] 2.8 45 vho] 1o o] 48 4 A& oh

apiVersion: config.openshift.io/v1
kind: FeatureGate
metadata:

name: cluster
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spec:
featureSet: CustomNoUpgrade
customNoUpgrade:
enabled:
- CSIMigrationAWS @)

ﬂ AWS EBS2] 1% nlo] g o] 4wt &4 3} 5] o}
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o s AlolEE AR 7]
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5.6. AWS ELASTIC BLOCK STORE CSI DRIVER OPERATOR
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OpenShift Container Platform-2 AWS EBS(Elastic Block Store) 2] CSI(Container Storage Interface) =
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apiVersion: operator.openshift.io/v1

kind: ClusterCSIDriver

metadata:

name: efs.csi.aws.com

spec:
managementState: Managed
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kind: StorageClass

apiVersion: storage.k8s.io/v1

metadata:
name: efs-sc

provisioner: efs.csi.aws.com

parameters:
provisioningMode: efs-ap ﬂ
fileSystemld: fs-a5324911 @)
directoryPerms: "700" 6
gidRangeStart: "1000" @)
gidRangeEnd: "2000" @
basePath: "/dynamic_provisioning" G
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o oA v StorageClassE 3% 5lo] PVC(IE = StatefulSet B=+= Template) & w5 th

apiVersion: vi
kind: PersistentVolumeClaim
metadata:
name: test
spec:
storageClassName: efs-sc
accessModes:
- ReadWriteMany
resources:
requests:
storage: 5Gi
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apiVersion: vi
kind: PersistentVolume
metadata:
name: efs-pv
spec:
capacity: ﬂ
storage: 5Gi
volumeMode: Filesystem
accessModes:
- ReadWriteMany
- ReadWriteOnce
persistentVolumeReclaimPolicy: Retain
csi:
driver: efs.csi.aws.com
volumeHandle: fs-ae66151a @)
volumeAttributes:
encryptinTransit: "false"
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$ oc adm must-gather

[must-gather ] OUT Using must-gather plugin-in image: quay.io/openshift-release-
dev/ocp-v4.0-art-
dev@sha256:125f183d13601537ff15b3239df95d47f0a604da2847b561151fedd699f5e3a5
[must-gather ] OUT namespace/openshift-must-gather-xm4wq created

[must-gather ] OUT clusterrolebinding.rbac.authorization.k8s.io/must-gather-2bd8x
created

[must-gather ] OUT pod for plug-in image quay.io/openshift-release-dev/ocp-v4.0-art-
dev@sha256:125f183d13601537ff15b3239df95d47f0a604da2847b561151fedd699f5e3a5
created

o AWSEFS Operator @ 7= 3 A] 5le ™ ClusterCSIDriver A} e & &1 gyt

I $ oc get clustercsidriver efs.csi.aws.com -0 yaml
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$ oc describe pod

Type Reason Age From Message

Normal Scheduled 2m13s default-scheduler Successfully assigned default/efs-app to
ip-10-0-135-94.ec2.internal

Warning FailedMount 13s kubelet MountVolume.SetUp failed for volume "pvc-
d7c097e6-67ec-4fae-b968-7e7056796449" : rpc error: code = DeadlineExceeded desc =
context deadline exceeded ﬂ

Warning FailedMount 10s kubelet Unable to attach or mount volumes: unmounted

volumes=[persistent-storage], unattached volumes=[persistent-storage kube-api-access-
9j477]: timed out waiting for the condition
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1. TechPreviewNoUpgrade 7] 5 Al EE A1-83l] 715 Al ES AT UTH( =E > 75 # o]
EF A& 3} 7] Y513k %).

T8

71%s APl ES AFE Sl 71s 2R 7|52 AW A S ¢ ler E82H 92

gol=7F FAH Yt

2. 22 ~¥ operator 2EZ A& <l

I $ oc get co storage
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NAME VERSION AVAILABLE PROGRESSING DEGRADED SINCE
storage 4.9.0-0.nightly-2021-09-08-162532 True False False 4h26m

e AVAILABLE= "True"of o gty
¢ PROGRESSING-2 "False"o] of gt}

e DEGRADED<= "False" o oF &1t}

3. openshift-cluster-csi-drivers U] ¢] =5 o] 20| X Pod A e & &<l 3to] A8 <12 &<l gt
I $ oc get pod -n openshift-cluster-csi-drivers
NAME READY STATUS RESTARTS AGE
azure-disk-csi-driver-controller-5949bf45fd-pm4qb 11/11 Running 0 39m
azure-disk-csi-driver-node-2tcxr 3/3 Running 0 53m
azure-disk-csi-driver-node-2xjzm 3/3  Running 0 53m
azure-disk-csi-driver-node-6wrgk 3/3 Running 0 53m
azure-disk-csi-driver-node-frvx2 3/3 Running 0 53m
azure-disk-csi-driver-node-If5kb 3/3  Running 0 53m
azure-disk-csi-driver-node-mqdhh 3/3  Running 0 53m
azure-disk-csi-driver-operator-7d966fc6¢c5-x74x5 1/1 Running 0 44m
4. 2B SYTFAAAHAEA Gl F o
I $ oc get storageclass
NAME PROVISIONER RECLAIMPOLICY
VOLUMEBINDINGMODE ~ ALLOWVOLUMEEXPANSION AGE
managed-premium (default) kubernetes.io/azure-disk Delete
WaitForFirstConsumer true 76m
managed-csi disk.csi.azure.com Delete WaitForFirstConsumer true

51m0

ﬂ Azure 2E 8 X F =

F7tE A=
® Azure DiskE A}&5t= o F 2~ EE A
e CSl&F +4

o B ES AEE 7

pud

ofr

243}

5.9. AZURE STACK HUB CSI DRIVER OPERATOR

59.1. 7%

OpenShift Container Platform-2 Azure Stack Hub 2 & 2] X] & CSI(Container Storage Interface) =&}9]
HE ALEste] PV(F T+ E8)E Z2H A YT 4 AFHTH Azure Stack ZE £ 2] 9 9] o H-21 Azure
Stack HubE A}-§-stH 2z u] 2 $H o A off Z2] Al o] A& A3 sl oL v o] § Al o] Azure A B] =& A
T T AFUT
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CSl Operator & =gto|HE AT v = & + 2B A 9 CSI &5 74 o tsl] 4|3t
o}

rr

Aol 454

Azure Stack Hub 2E 2] %] z}4bo)] vl S E & = CSI Z 2 1] % PVE A A 517] 918l OpenShift Container
Platform-2 openshift-cluster-csi-drivers v ¢} 2= 3 o] 220 7] 22 © & Azure Stack Hub CSI =g}o] 1]
Azure Stack Hub CSI =2}l ¥ & A ] gHu o}

® Azure Stack Hub CSI Driver Operator = 2~ E @ A 22| 2~(managed-csi)o] 7] & 2 E & %] A%
¥ S & "Standard_LRS"E Al ¥t PVC(F T 2F Sdd)E AT 5 AHFY ok Azure
Stack Hub CSI Driver Operator= 2 Qo] e} 2 Eg A BEFS YA T F AL E sto] ] 2H
HE A7 2B R E AP 22| A YT QU glo] B4 BEF Z2H|AY S AL F Y

® Azure Stack Hub CSI =z}o] ] & AF8-351H Azure Stack Hub PVE A A 5131 vt ES 4= 9l &Y
o}
59.2.CSI A 1
2EZA dlt = dubE o & Kubernetes?] d B2 ~E & X =gto] ¥ = A &3 t}. CSI(Container
Storage Interface) 3 & 3| E}A} 23 A= o] Kubernetes Z =2 W7 51x] &% X3 QA E H o]
2E ARG St 2B A FHadS AT F AFH

X
=

rr

22\ ARaL 72 OpenShift Container

i ]

CSl Operator= in-tree &§ &8 2ol A A& 5 gl
Platform A} &2} ~E 2] %] A< A 23}
593. F718 A&

o CSl&EF 74
5.10. GCP PD CSI DRIVER OPERATOR

5.10.1. 7 &

OpenShift Container Platform-2 GCP(Google Cloud Platform) PD(4 7+ Y] &= 3) 2 E 2 A &
CSl(Container Storage Interface) =g}o| W & ALE-5lo] PV(F + EF)E Z 28| AY T = A HFL

CSl(Container Storage Interface) Operator & =glo] ¥ & A& wj= o+ ~ =g %] 2 CSI 25
dell sl <A sk Aol FHFU T

GCP PD 2E g A #Ap2te] ml2E &L= CSI(F 1+ E5)E A A 7] 913 OpenShift Container Platform-2
openshift-cluster-csi-drivers v ¢} 2= o] ~oj| 4 7] 2% o & GCP PD CSI Driver Operator & GCP PD
CSl =gfto]H & A A g Th

® GCP PD CSI Driver Operator. 7] ¥ % © & Operatori= PVCE A Al 3l &= ] AF-&-SF
2R 2R EEATHUT GCE G+ H =A8 AREshe 97 2= 4] o A% 5 thz GCPPD
2EA] FH2E A e sAHE dFUH

4
av
[>
Hr

o GCPPD =efo]u): o] Eejo| W & A8 519 GCPPD PVE A4 9 rle =T % 215U T

103


https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/storage/#understanding-persistent-storage
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/storage/#persistent-storage-csi
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/storage/#persistent-storage-csi
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/storage/#understanding-persistent-storage
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/storage/#persistent-storage-csi
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/storage/#persistent-storage-using-gce

OpenShift Container Platform 4.9 2~ & 2] %]

T8

OpenShift Container Platform2 7] 224 © & in-tree (H] CSI) Z 2] 221 S A}&-3}o] GCP
PD 2E2 A& Z2H A Y gt}

g% OpenShift Container Platform v A ol A = 7] in-tree 2 2] 291 & Al&-3lo] Z 2 H]
AP E EFol F53 CSl =gte|H & wlo] 27 o] A& A & Yt CSI A5 mfo] 28 o] A
ol d&afof Ut mlo] 2 o] I EF, T EF FUY H 2EYA EFP 2o
2 71 API L HA E S ALE-sh= WY S W7 8HA] eFF U ok mho]l g o] A of] o gk AbA g
W82 CSI Ak mlo] 2# o] A & FEH A L.

AA vpo] 2@ o] A & in-tree 2] 2212 g5 OpenShift Container Platform v o) A A

A Yok

5.10.2.CSI g 1.

2EZA dlt = dubE o & Kubernetes?] d B2 ~E g X =gto] ¥ = A &3 t}. CSI(Container
Storage Interface) 3 & 3| E}A} 23 A= o] Kubernetes Z =2 WA 51%] &% EF QA E H o]
25 AHE st 2EA] FHl A0S AT F IdFHSH

CSl Operatori= in-tree B8 Z 8 22| A AL T 4 gl BF 29 sk 222 OpenShift Container
Platform A} &2} 2 E & %] &4 S A 23t o}

5.10.3.GCPPD CSl =g}o|v] 2EZ A S = w7/l H

GCP(Google Cloud Platform) PD(d -+ t] £ =3) CSlI(Container Storage Interface) =&to] 1 = CSI £] 3%
EZ2HAY At ErkE AE S 2 AHE Y T o] ZE oY= CSI Eetoluel 3 w2 d e e
Helper ZA g o] 4 9§ U t}. A}o] = 71+= CreateVolume 24 S E ] 7 8] PV(E T+ E8)S A8 gyt
GCP PD CSI = g}o] B = csi.storage.k8s.io/fstype i 7§ H = 7] & A}L8-3le] 524 Z2H] A J S A A5
Yt} thg %ol & OpenShift Container Platformol] ] x] 918} =& GCP PD CSI 2 & 2] %] 22 2= vjj 7}
HesE A dyth

3 5.2. CreateVolume vl 7}

w7} A & 712 A

type PD-ssd == pd- pd-standard EFPVIEE &Y= 2FHolE =go]
standard BPVF s Ae T F dFYrh

replication- none == regional-pd none T EE= APV FGE Ad T -

type AsYrh

disk- AMozas gsststed W EAd CMEK(aL7) e 94535} 7)) 8 A&}

encryption- A& 717 Bt skE Bl 4 oA g3 s dssdy

kms-key 2 Ay o

510.4. A} &2 F o] 453t I+ EF A
PersistentVolumeClaim ¢ 2 4 & & A4 & u] OpenShift Container Platform& A} PV(3 + & F)E =

2 4] 24 3} 22 PersistentVolume ©. B A EE A3 ok Al 2 A E PVE o5 3}alo] ] 2 oA
PVE H 3 35}7] 913 GCP(Google Cloud Platform)el] Al82} XA 453} 7| & F71E 5= A H5 U o
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P stE 9 M= A4 PV 2l9F =& 7]& Google Cloud KMS(7] 3#e] A H] ) 7] & AL&-31e] 28
2~E] o) A} CMEK(3L7) #&] ¢+ 53} 7)) & A& o

¢

A 27 A

ro
w
2
%0,
)4
i
a

e 23 =9] OpenShift Container Platform 2 2] 2 E o 21
o CloudKMS 7] & & 7] B} o] A = o] 315U th
CMEK % Cloud KMS 2] &~ 2=9]] tf &+ 2}A] &k | &2 CMEK(2L 2] 2] 338} 7]) ARS8 ZZ3HP A L.

A7)

<
®

A0 PVE A SR e A E SR

. Cloud KMS 7] & A1g 8t} 2Eelx] 2228 AAFUT e AN E dssle 25 5
4 e Aqde BAHFY

apiVersion: storage.k8s.io/v1
kind: StorageClass
metadata:
name: csi-gce-pd-cmek
provisioner: pd.csi.storage.gke.io
volumeBindingMode: "WaitForFirstConsumer"
allowVolumeExpansion: true
parameters:
type: pd-standard
disk-encryption-kms-key: projects/<key-project-id>/locations/<location>/keyRings/<key-

ring>/cryptoKeys/<key>

ol A= A tAAE gsstshes d AFEE 7] 9 Blas A E Ao Ut 3 i A E
g FEFUT 7] ID g A F 3k ol B A @ -2 2] %220 D 72
Cloud KMS 2] 22~ ID 714 2.7] & X314 A L.

23

disk-encryption-vs-key i | 1+ & 7| & 2E A S =0 718 glF

o a2V 2ERA] SYEE ARG SE g ol 5@ ThE wi/i S A ERE T4
A dFUTh olg A et= Ag 7S SdH L8] ZE=H A YL
pd.csi.storage.gke.ioo] o} gt}

2. oc ™ H & A}-& 35l OpenShift Container Platform & 2] 2E o] 2E & A Fe 2 v =gtk

o

$ oc describe storageclass csi-gce-pd-cmek

=9 4
Name: csi-gce-pd-cmek
IsDefaultClass: No
Annotations: None
Provisioner: pd.csi.storage.gke.io
Parameters: disk-encryption-kms-key=projects/key-project-

id/locations/location/keyRings/ring-name/cryptoKeys/key-name,type=pd-standard
AllowVolumeExpansion: true

105


https://cloud.google.com/kubernetes-engine/docs/how-to/using-cmek
https://cloud.google.com/kms/docs/resource-hierarchy#retrieve_resource_id
https://cloud.google.com/kms/docs/getting-resource-ids

OpenShift Container Platform 4.9 2~ & 2] %]

MountOptions: none

ReclaimPolicy: Delete
VolumeBindingMode:  WaitForFirstConsumer
Events: none

3. ol @AM A 2R A SY L LHAE] o] F3} A X 5h= pve.yaml 3 & A4 Y

apiVersion: vi

metadata:
name: podpvc

spec:
accessModes:

- ReadWriteOnce
storageClassName: csi-gce-pd-cmek
resources:

requests:

o}
kind: PersistentVolumeClaim
storage: 6Gi

4, Z8) 2 PVCE & &3t}

I $ oc apply -f pvc.yaml

5 PVCAHE 7HA 2 F A= Z 28] A E PVol| uil g = A=A gl gtk
I $ oc get pvc
Z9 o
NAME STATUS VOLUME CAPACITY ACCESS MODES
STORAGECLASS AGE
podpvc Bound pvc-e36abf50-84f3-11e8-8538-42010a800002 10Gi RWO csi-

gce-pd-cmek 9s

= 1
2 E 2 A Z7 229 WaitForFirstConsumer= % # volumeBindingMode Z =
7R E A 015 B dH7] Mol PVCE AHE-3L == PodE A A &l oF ot

o] A CMEK7} #] 9 3}= PVE OpenShift Container Platform & 2] 2~ €] 9} -7 A}-8-3F 224 7} = 954 o

F7tE s
® GCE YT Y=g Atgdte 2E2 A

e CSIEH 74
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5.11. OPENSTACK CINDER CSI DRIVER OPERATOR

511718

OpenShift Container Platform-2 OpenStack Cinder & CSI(Container Storage Interface) =&}o] ¥ & A}
&otod PV(F T+ EF)E Z2HAYE F AFHTH

CSl(Container Storage Interface) Operator ¥ =z}o] ¥ & A& uj

el tisf s A ek Aol FHUTh

rr

T 2E¥A 9 CSIBF T

OpenStack Cinder 2E 2] A] 2[4k np-$E &= CSI 2 2H] A PVE A A 517] 93l OpenShift
Container Platform-& openshift-cluster-csi-drivers 4] ] 2~ o] 2= ¢]] OpenStack Cinder CSI =2} o] 1 o}
OpenStack Cinder CSI =gtol ¥ 2 A X gt}

® OpenStack Cinder CSl Driver Operator+= PVCE A A 3l = dl AF&& 4= & CSI 2 &2 A Z
25 AFFUTH

® OpenStack Cinder CS| = z}o] B/ & A& 3™ OpenStack Cinder PVE A A & nf - EE <= 2
SR

o

OpenShift Container Platformﬂ $-TP(71& =8 H) 7] 52 2 OpenStack Cinder in-treeol| 4] CSI =
E}Ol‘ﬂi«l A5 mlo] g o] A P%%‘ T AFYth alo] 1 o] o] &g E ™ 7] <E in-tree T8 1<

= AHE St U A Y E EFO] OpenStack Cinder CSI Z8}o] B 2 A} 43 =2 x50 2 nfo] g o] A
ST A% L CSI A5 vhol elol4l /)% & B L

51.2.CSI ¢ 1

2EZA e = dubE o & Kubernetes?] B2 ~E X =gto] ¥ = A &3 t}. CSI(Container
Storage Interface) 73 & -3l EFAF &5 A= 329 Kubernetes =5 W7 814 @41 % EF Q1 E 7 o]
28 Mg Ete] 2EA FH A ATY F gy

CSl Operator= in-tree 2§ Z 8] 2210l A AF&- &= 9l & BF 2W A 78 OpenShift Container
Platform A} &2} 2 E 8] A S4< A 33 o}

=8

OpenShift Container Platform-& 7] 2% © 2 in-tree (H] CSI) &2 221 & A}-&3}o] Cinder
2EDAE = AYPU)

k3 OpenShift Container Platform ¥ A o A &= 7] & in-tree Z & 191 & A}-& 5} 2 &1)
AdE EFol 553 CSl =gfo| = nto] g o] S 74]:—@‘1 YUt CSI 25 who] g o] A
o] Y gaf of 5“43} o] 2o S I EF, AT EF FUY 2 2ERA SH 9 7
© 71% APl QB A= A1 8 1 U & W A Rl oh hol zel ol do] o) AL ¢
&2 CSI A mho] e o] & F2sHd A L

AA wlo]z# o] A Fin-tree & 2] 2¢1-& 5 OpenShift Container Platform v 4 of| 4] A
AFYt}.

5.11.3. OpenStack Cinder CSIZ 7| 2 2 Eg A S22 4 F

OpenStack Cinder CSI = 2}o] ¥ = cinder.csi.openstack.org v 7 = 7] & A}8-3F 52 Z2H| XYL
A .
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OpenShift Container Platformoi] /] OpenStack Cinder CSI Z 2 H]| A J & &4 3} sl ™ 7] & in-tree 2 &

ﬂﬂz‘*gswmhMCNEHﬂ“hﬂﬂ FUThOE o R PVC(DT 2 2e9)E 44
3 2Eg A F8 22 "standard-csi'2 A H & 5 lF U Th

OpenShift Container Platforme]] ] 7] & ~E 2] %] 8] 2~ = in-tree Cinder Z&}o] ¥ & =23t} 18
v CSI g whel 2@ ol do] S 58 A 712 28R S 28 A stel 448 25 QA= CSl

ZgolHE AR Y T
A7)

71 & in-tree 2 E g R F 2 214 3l standard-csi 2 E ] X F A A L5 A S GA E ALE
Y o}

BN T B SR st

I $ oc get storageclass

=9 4
NAME PROVISIONER RECLAIMPOLICY VOLUMEBINDINGMODE
ALLOWVOLUMEEXPANSION AGE
standard(default)  cinder.csi.openstack.org Delete WaitForFirstConsumer true
46h
standard-csi kubernetes.io/cinder Delete WaitForFirstConsumer true
46h

2. 7]¥ StorageClassol th 3l 54 storageclass.kubernetes.io/is-default-class ] 7}2 falsez=
Ay

$ oc patch storageclass standard -p '{"metadata": {"annotations":
{"storageclass.kubernetes.io/is-default-class": "false"}}}'

3 F4Ls torageclass kubernetes.io/is-default-class=true & F7}3} A} =4 5t t} & 2 E¢]
| S 7| B2 AA T

N

$ oc patch storageclass standard-csi -p '{"metadata": {"annotations":
{"storageclass.kubernetes.io/is-default-class": "true"}}}'

4. PVC7} 7| BA 0 2 CSl 2E 8 A S22 F2st=x ol gy

I $ oc get storageclass

%9 o
NAME PROVISIONER RECLAIMPOLICY VOLUMEBINDINGMODE
ALLOWVOLUMEEXPANSION AGE
standard kubernetes.io/cinder Delete WaitForFirstConsumer true
46h
standard-csi(default) cinder.csi.openstack.org Delete WaitForFirstConsumer true
46h

I apiVersion: v1
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kind: PersistentVolumeClaim
metadata:
name: cinder-claim
spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 1Gi

6. Ael Al Al AL THE F FH BN AL YT

$ oc create -f cinder-claim.yaml

F7tEas
e CSl&F +4

5.12. OPENSTACK MANILA CSI DRIVER OPERATOR

5121704

OpenShift Container Platform-2 OpenStack Manila & 3 A] =¥ 4 H] 2~ 2] CSI(Container Storage
Interface) =2to| & A&-3t PV(E T 28)E ii‘ﬂ AT+ dFHH

CSl(Container Storage Interface) Operator & =2lo]H & A&t ufj = o + 2~ &2 #] 9 CS| 25 -
dell sl <A sk Aol FHFU T

Manila 2 E 2] ®] 2p2te]] np2-E ¥ = CSI Z 24 A PVE A A 517] 938 OpenShift Container Platform
2 Manila AH] 27} @A 3lH == OpenStack & 2] 2 E] o] Manila CSI Driver Operator % Manila CSI =
Zrol & A XYt

® Manila CSI Driver Operator= AH 7153 & Manila & & s PVCE A A sl= d 2
Q3 ~E8 x| FY 2= YA Y} Operator= openshift-cluster-csi-drivers 4] ¢ 2~ 3] o] 2~

AAHY ok
® Manila CSI =z2}o] 55 A1-&351H Manila PVE A4 2 mle-ES 4= o HUth =etol ¥ &=

openshift-manila-csi-driver 4] ¢J 2= 5 o] 2~of] A X] g 1 o},

5.12.2.CSI F 1.

2B A WlE = ik 0 7 Kubernetese] A 12 ~E 2] %] =gto| ¥ & A &gt} CSI(Container
Storage Interface) 3 & 3| E}A} 23 A= o] Kubernetes Z =2 W74 514 &% X3 QA E H o]
25 AME St 2EA] FH A0S AT 7 IdFHSH

CSl Operator= in-tree 5§ Z& 2 oA A8 gl BF 2H A 252 OpenShift Container

Platform A}-8- 2} 2= 2] 4] §4& AT T o

5.12.3. Manila CSI Driver Operator = g+

Manila CSl(Container Storage Interface) Driver Operatore] t}2 3 7+-8 7| g+ A} 3)o] 2 & Ut}
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NFSqF =

OpenStack Manila:= NFS, CIFS 5! CEPHFSe} 722 B2 U ES A AZ 2EZA] 22 EFS X Y3}
 OpenStack Fa}-¢- =04 A&7 0 7 A8 4= 95t} OpenShift Container Platform 2] Manila
CSI Driver Operatori= NFS Z 2 EZ v 2] 1 @1t} 7] & OpenStack 2+ = 4] NFSE 4188
R FAsLE R &-& 72 Manila CSI Driver OperatorE A}-&3}¢] OpenShift Container Platform 2]
2EYAE ZR2HAYE F gl YT

ul ol = 7} CephFS-NFSQl 7§ 2§ Ake A A5 A edFU
PV(ET 285)9 2WAES 749t 58 S2HAC R H =28 W Manilao A o] gt 7] 55 A A ste=
=] grels) oF &1t} Red Hat OpenStack 2] 2} &= 2 Ak(extra-spec snapshot_support)l| o g+ %]
A& & 3}sl L 22y Akl A F7-(F71-spec create_share_from_snapshot_support) =S A A sle =
2EA] Sz AFE FF AP AA FHE A oF I

FSGroups:= A 9 = A &5
Manila CSli= of 2] 54} 9} of & AR A 7F A 28 5 9= 5/ v Al =8l& Al g8t 2 = FSGroups
A& A D3R 25U T ©] = ReadWriteOnce A 2= R =2 A H o F BF2 4= vpzkrt
2 A Yt} w}2tA] Manila CSI Drivero| 4] 250 2 A} 8317 98] 502 AAstE 2EFRA S
o fsType 54 S A G 3tA &= 2ol TadHth

<

T8

Red Hat OpenStack Platform 16.x & 17.xol| 5] NFSE % 3F CephFSe] & 3 A] 2=E] A
H] 22(Manila) & Manila CSIS %3] OpenShift Container Platformol] 625 ¢4 3] A 99
Utk 28 o] £t = g5 913 A o] ob'd Ytk Red Hat OpenStack
Platform& CephFS NFS Manila-CS| ¢] Z2 = A H A}sto| Al 23 A4 AL 7
A Q.

)
ft
off

o

512.4. 4 2 & ManilaCSl & & 24| * Y

OpenShift Container Platform2 A}-8 715 3F Manila 6 § & vt 2E8 R S22 A X g o

A3 ¥ YAML 319 -2 Manila 2 3] & CSl(Container Storage Interface) Z 2] ¢l o A €4 3] g Ut}
off Z 2] A o] A 7 & 2}= RWX(ReadWriteMany) 2 E 2| A & T 0 & Z 28] 43l YAML vf U #| ~E

£ Abgshe] 2Eel A & Sl AFg sk o Zel7lo] Mol PodE W X3 5 Sl

PVC ool 2B g A S FZE A5 o] AWS, GCP, Azure 2 7] €} &3l & o] 4] OpenShift
Container Platform3} 7] A}&-3lE U3 Pod 2 PVC(A T 2§ Fdd) A= AHEE = AdF5Uth

ZFa1
Manila A H] 2= A€ AFgF9] Yt} RHOSP(Red Hat OpenStack Platform)o 4] 8] =&

-4 3} 5FA] &0 ™ Manila CSl Egfo| ¥ 7F A X H A &3 Manilag 252X S ~7 A
A HEY ok

A 27 Ab

e RHOSP+:= A4 3k Manilag} g7 vl = o OpenShift Container Platformeolj 4] 2§ & T8 o=
ZRHAY 8t Estes U AHEE 5 sy

A ZHUI)

Y &S5 AHEsted ManilaCSI E5 & 4 22 st oS T3 F o
1. OpenShift Container Platform Z<& oA 2E 8 X » 3 2F A YS FY Tyt

2. g7 2 2L A NN I EFE AU BB I I
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pvc-manila.yaml

apiVersion: vi
kind: PersistentVolumeClaim
metadata:
name: pvc-manila
spec:
accessModes: ﬂ
- ReadWriteMany
resources:
requests:
storage: 10Gi
storageClassName: csi-manila-gold 9

Q o] PVCE Z 8] 2H ¢ o8 ==9] o 2] Podo] v} L ESIEE 5= PV(Y T+ 28)= AHS-5F
oW RWXE AH8 3 ok

@ =eA wAEE et 2R S22 ol 91T Manila 2524 F) 2
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I $ oc create -f pvc-manila.yaml
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3. EFol AAHL EHHA=A FlstHE vhs 8%

I $ oc get pvc pve-manila
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5.13. RED HAT VIRTUALIZATION CSI DRIVER OPERATOR
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OpenShift Container Platform-2 RHV(Red Hat Virtualization)-8 CSI(Container Storage Interface) =2}
oW & ARE st PV(F T £85)E Z2HAY T F dFUTh
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RHV 2 E 2] #] 22kl np-eEH CSI 228 A PVE A4 35H7] 93 OpenShift Container Platform-
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® oVirt CSI Driver Operator+=PVC(E T 2 & ZH S YA = AT = U= 7=
StorageClass ¢ 24 E & #| F34 o)

o OVirt CSI E2o]n] S AL&51R oVirt PVE A4 9 mheE S 4 g Tk

513.2.CSI H &
2EZA dlt = dubE o 7 Kubernetes?] d B2 ~E @ X =gto] ¥ = A &3 t}. CSI(Container
Storage Interface) 3 & &3) A} 23 A= o] Kubernetes Z =2 W4 314 &% EF 2 E H o]
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5.13.3. RHV(Red Hat Virtualization) CSI =&}o]|H] ~E 2] X 2=

OpenShift Container Platform2 52 o2 Z2H| XY ¥ o &F S A A 5t= dl A& = = ovirt-csi-
sczl = o] 29| StorageClass 3 9] 7| & ¢ HAE E A A gt}

TS TS 93 27 2EgA SY 22 YA EE te A= YAML A A ¥ =] = StorageClass
QBAER g S A kAL A G gk

ovirt-storageclass.yaml

apiVersion: storage.k8s.io/v1
kind: StorageClass
metadata:
name: <storage_class_name> ﬂ
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annotations:
storageclass.kubernetes.io/is-default-class: "<boolean>"
provisioner: csi.ovirt.org
allowVolumeExpansion: <boolean> 9
reclaimPolicy: Delete ﬂ
volumeBindingMode: Immediatea
parameters:
storageDomainName: <rhv-storage-domain-name> G
thinProvisioning: "<boolean>"
csi.storage.k8s.io/fstype: <file_system_type> 6

StorageClasse] o] &Yt

2EYA FH 27 S EH] 72 2B A S22 A 9-false= A FuU T true= A 51H
71278 2EYA SY LS R 5 falsez A 3 oF Ttk

=
c
)
rr
offt
2
e
i
fo
o)
o
i

Y
o
ok
<
)
73
®

.

N
N
o
i
v
c
)
N
i
X
it
i
v

PersistentVolumeClaims = = 2 W] # {3} 22 v}2l &}
VolumeBindinglmmediate 7} A}-8- 5 U t}. ©] & =+ VolumeScheduling 7] 5& &4 3} 5}+= A 4
o gk &g v o},

A& RHY 28] %) 279l o] 59Ut

SO0 O® 006 o009

truedl A% Tl2ze A Zeu AQYEUT falsedl 4§ T 23r A ST A Z2H Ay
o] AP,

© H9 AT AT Y N2 fEYUTE 7He T ghextd (7] £3)) i xis.

5.13.4.RHVIM I+ &5 F 4

PVC(PersistentVolumeClaim) ¢ 24 & £ 2 4 & ] OpenShift Container Platformel] A A} PV(<d 1+ &
)5 249 # 5}3 PersistentVolume ¢ 24 E = A A5 T}

AR &7 AR
e 23 =] OpenShift Container Platform 22 2o 22915 o] gl5Uth.
e ovirt-credentials 2. ¢l £1}2 RHV 915 A B 7} Al 35 A5tk
® oVirt CSl =gtol w7k A = o] dFYTh

o li}olarel mEelA] Ze) vt A el E o] gl

o ) FTESAIES RHVI I+ BEFS FHCZ A} = AT S FIdH
1. OpenShift Container Platform £ oAl 2E 8 R] » g 25 9L Z9 3.

2. g7 2 2L AL NN 9T EFE AU BB EH I

13



OpenShift Container Platform 4.9 2~ & 2] %]

gyt ol 71278 o & ovirt-csi-sc Y U T}

6. AAH 2= 2=2 At &A= RWO(ReadWriteOnce) 71 Al 9 5 = FL 3 A4 ~ =g

od0ﬂ ez vteERdsUt o]l RE7F 71 £ 8 d Yo

9. Yr=7]E 49 5} PersistentVolumeClaim ¢ 2 A E £ A A 5} 21 PersistentVolume <

A A4

o CLI(3%Z el o] 2)E Ab3ko] RHV CSI B H< B4 02 443t 49 e 483y
t}.
1. tte A= YAML=Z A9 3 PersistentVolumeClaim 2 2 A EZ A} 8-3lo] ol S A A 3}aL
A&y ot

pvc-ovirt.yaml

apiVersion: vi
kind: PersistentVolumeClaim
metadata:
name: pvc-ovirt
spec:
storageClassName: ovirt-csi-sc ﬂ
accessModes:
- ReadWriteOnce
resources:
requests:
storage: <volume size> 9

volumeMode: <volume mode> 6

Q Fo3t 2R FY 29 o] EYYTh
Q GiB &9l &5 A7 YU
(3 PR

o 3 A|2HE: Pode] tHE & npE

H

=
o Block: 7} A ~Hlo] §l= B2 Fx¢Y ).

2. Oh5 HH S Asste] ol @A A A gst S HAEE AT
I $ oc create -f pvc-ovirt.yaml
3. BEFolAAEL = HASA gleteH vy WS Ag Iyt
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I $ oc get pvc pvc-ovirt
pvc-ovirt= Bound¥ S H o FY o}
F7tEas
o CSl&EH 1A

® T2 ZeHAY
5.14. VMWARE VSPHERE CSI DRIVER OPERATOR
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OpenShift Container Platform-2 VMDK(Virtual Machine Disk) £ -8 CSl(Container Storage Interface)
VMware vSphere Eg}o] ¥ & A}g-3to] o - EF(PV)S T 20 A Y& 5 &
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5.14.3. vSphere =& 2] %] & |

vSphere CSI Operator Driver /\EE] 2] Z8 2~ vSphere o] 2E 2] A A A S A& t}. OpenShift
Container Platform-& = A TAE HolE AFALAE USRSt AEIA HAS AF0
Z AU

kind: StorageClass
apiVersion: storage.k8s.io/v1
metadata:

name: thin-csi
provisioner: csi.vsphere.vmware.com
parameters:

StoragePolicyName: "$openshift-storage-policy-xxxx"
volumeBindingMode: WaitForFirstConsumer
allowVolumeExpansion: false
reclaimPolicy: Delete

5.14.4. vSphere CSI Driver Operator &4 3}

vSphere CSI(Container Storage Interface) Driver OperatorZ 4] 3} 312 Y TechPreviewNoUpgrade
715 A EE AHE-ste] 715 Al EE &4 shafl oF gy o

A=}
1. TechPreviewNoUpgrade 7] 5 Al EE A1-83l] 715 Al ES AT UTH( =E > 75 7 o]
EEF A& 5} 7] Y33k %x).
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2. 28] 2~ operator 2 E 2| A & 3213 o}

I $ oc get co storage

NAME VERSION AVAILABLE PROGRESSING DEGRADED SINCE
storage 4.9.0-0.nightly-2021-09-08-162532 True False False 4h26m

e AVAILABLE= "True"of o gyt
¢ PROGRESSING-2 "False"o] of gt}

e DEGRADED<= "False" o oF &1t}

3. openshift-cluster-csi-drivers U] ¢] 25 o] 20| X Pod A e & &<l 3to] A8 <12 &<t
I $ oc get pod -n openshift-cluster-csi-drivers
NAME READY STATUS RESTARTS AGE
vmware-vsphere-csi-driver-controller-5646dbbf54-cnsx7 9/9  Running 0 4h29m
vmware-vsphere-csi-driver-node-ch22q 3/3 Running 0 4h37m
vmware-vsphere-csi-driver-node-gfjrb 3/3  Running 0 4h37m
vmware-vsphere-csi-driver-node-ktimp 3/3  Running 0 4h37m
vmware-vsphere-csi-driver-node-Igksl 3/3 Running 0 4h37m
vmware-vsphere-csi-driver-node-vb4gv 3/3  Running 0 4h37m
vmware-vsphere-csi-driver-operator-7c7fc474c-p544t  1/1  Running 0 4h29m
NAME READY STATUS RESTARTS AGE
azure-disk-csi-driver-controller-5949bf45fd-pm4qgb 11/11 Running 0 39m
azure-disk-csi-driver-node-2tcxr 3/3  Running 0 53m
azure-disk-csi-driver-node-2xjzm 3/3  Running 0 53m
azure-disk-csi-driver-node-6wrgk 3/3  Running 0 53m
azure-disk-csi-driver-node-frvx2 3/3 Running 0 53m
azure-disk-csi-driver-node-If5kb 3/3  Running 0 53m
azure-disk-csi-driver-node-mqdhh 3/3  Running 0 53m
azure-disk-csi-driver-operator-7d966fc6¢c5-x74x5 1/1 Running 0 44m
1L 2EfA SH &7 EAAHA=A P ok
I $ oc get storageclass
NAME PROVISIONER RECLAIMPOLICY VOLUMEBINDINGMODE
ALLOWVOLUMEEXPANSION AGE
thin (default) kubernetes.io/vsphere-volume Delete Immediate false
5h43m
thin-csi csi.vsphere.vmware.com Delete WaitForFirstConsumer false
4h3sm @)
ﬂ vSphere 2 E 2] x| Z2) 2
NAME PROVISIONER RECLAIMPOLICY VOLUMEBINDINGMODE
ALLOWVOLUMEEXPANSION AGE
managed-premium (default) kubernetes.io/azure-disk Delete WaitForFirstConsumer true

17
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76m
managed-csi disk.csi.azure.com Delete

51m0

ﬁ Azure 2E g X F =

5145. 371 gl &2

® s AllEE AMER 75 243}

18

WaitForFirstConsumer

true


https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/nodes/#
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.9/html-single/storage/#persistent-storage-csi

e StorageClass L 2 A EE W3 t}2 WH S 23 sl allowVolumeExpansion 44 & 5

7Fyoh
I $ oc edit storageclass <storage_class_name> ﬂ

Q 2EZA FH 9 o5 A I

e A 2EA e 14 shae o] Y Fohshe WL nelF Y

I-

apiVersion: storage.k8s.io/v1
kind: StorageClass

parameters:
type: gp2

reclaimPolicy: Delete
allowVolumeExpansion: true 0
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kind: PersistentVolumeClaim
apiVersion: v1i
metadata:
name: ebs
spec:
storageClass: "storageClassWithFlagSet"
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 8Gi ﬂ

Q spec.resources.requests= ¢} & & %o g ol EsH PVCrt g4g Ut

¢t 2 5] PVC7} FileSystemResizePending = 41 g U]

I $ oc describe pvc <pvc_name>
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O glales 28R FHEE FASte d AMEEH = w7l 9 71 23S HoFU T o] d oA =
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StorageClass A 9] <]

kind: StorageClass ﬂ
apiVersion: storage.k8s.io/v1 g
metadata:
name: <storage-class-name> G
annotations:
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storageclass.kubernetes.io/is-default-class: 'true'

provisioner: kubernetes.io/aws-ebs 6
parameters:
type: gp2
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I storageclass.kubernetes.io/is-default-class: "true"
& &9 &3 2Futh

apiVersion: storage.k8s.io/v1
kind: StorageClass
metadata:
annotations:
storageclass.kubernetes.io/is-default-class: "true"
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apiVersion: storage.k8s.io/v1
kind: StorageClass
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metadata:
annotations:
kubernetes.io/description: My Storage Class Description

7.3.3. RHOSP Cinder 2 H 4 E %

oL,
lo

cinder-storageclass.yaml

kind: StorageClass
apiVersion: storage.k8s.io/v1
metadata:

name: <storage-class-name> ﬂ
provisioner: kubernetes.io/cinder
parameters:

type: fast 9

availability: nova e

fsType: ext4 ﬂ
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7.3.4. RHOSP Manila CSI(Container Storage Interface) 2 B4 E & 9]

4 %] ¢+ 5 =™ OpenStack Manila CSI Driver Operator 2 ManilaDriver7} 524 Z2H] X do] Q3 F &
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7.3.5. AWS Elastic Block Store (EBS) 7 Al A 2]

aws-ebs-storageclass.yaml

kind: StorageClass
apiVersion: storage.k8s.io/v1
metadata:

name: <storage-class-name> ﬂ
provisioner: kubernetes.io/aws-ebs
parameters:

type: io1 9

iopsPerGB: "10" 6

encrypted: "true"

kmsKeyld: keyvalue 6

fsType: ext4 G
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7.3.6. Azure Disk 2. 2 A E A 9]

azure-advanced-disk-storageclass.yaml
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apiVersion: storage.k8s.io/v1
kind: StorageClass
metadata:

name: <storage-class-name> ﬂ
provisioner: kubernetes.io/azure-disk
volumeBindingMode: WaitForFirstConsumer 9
allowVolumeExpansion: true
parameters:

kind: Managed 6

storageaccounttype: Premium_LRS ﬂ
reclaimPolicy: Delete

orageClasse] o| B9tk 47 25 UL o] 2EX FeY2S A1L3e] B
=) A g o,

-
e
]
o

oo M ALE 7H5 & 2] A} == 0] Pod S o Ok 4 9l

1=
Rl

%53k 72 Shared(7] 2 %}t), Managed, Dedicated ¢} 1 t}.

T8
Red Hat& A~ E 2] #] &8 2 0of 4] kind: Managed 2] A& Wk =] 1 &t}

Shared 2 Dedicated & A}8-3}o] Azure= &2 = A &2 H 23 & A h kA
OpenShift Container Platform-& A1 OS(root) t] 2~ =.¢] 8] t] 23E A4 ot
Azure Disk= =E=olA] e 2 A H A 2 H2a5 BF AME5 =5 & 851 &
© & 2 Shared == Dedicated = 2 A ¥ #2] 5 K] &2 t] 235 OpenShift
Container Platform =20 42 & 4 gl Y th


http://docs.aws.amazon.com/general/latest/gr/aws-arns-and-namespaces.html
http://docs.aws.amazon.com/general/latest/gr/aws-arns-and-namespaces.html
http://docs.aws.amazon.com/general/latest/gr/aws-arns-and-namespaces.html

7. 54 Z=2v|AY

<Utl 28y VME Standard LRS &

Q Azure 2~ E 2 A A4 SKUZ Ut} 7] Zzke nlo]
Q X+ VM& Standard _LRS t] == v+

=9 LS
Premium LRS U A3 E T AA% 4 9lon &
Azu

rﬁ '
ih)
e
4 ¥
30

a. kind”7} Shared= 24 ¥ 74 ¢ Azurex= S8 29 5L AL TF d=dE T &
[e2 D

222 Aol A BelHA b T A2E BEUD.

ll‘

b. kind”7} Managed = 414 € Azure= A &8 t 235 vhEY

c. kind”} Dedicated = 47 =] 37 storageAccount”| =] 3 =
gt aFdM =L A HA e v sl A7
o] 71%50] A5 shel W the Abako] A7k 5] o] of i ch.

G Azure= 2| 2H S FUE
/\

7
H 2284 A S A FY ok
o AAHE 2EZA AlA o] L A Fof glojof P

e Azure Cloud Provider= 2E 2] A] Al A o] t) g+ 227] #A glo] 2o oF gt}

d. kind7} Dedicated £ 4 % =] o] 2] 37 storageAccount”} 2] 4 =] 2] @& 79 Azure:= 28
2EHo FUS YAl AFA ME A HA e vaTd QAR A8 2EA A

Hg wrEU,

7.3.7. Azure File 24 A 7 2]
Azure File 2E 8 A Zel 2= A T3S A}435o] Azure 3+ ZGE wt= = g I Q 3 Azure 2E & A 7
g olEH 2EYA A 71 E AZFU ol B dde gE Ao IR 2 AU

A3}

n:°1'

o,

L AR S AL & F e JAH2=E 5]8-5h= ClusterRole @ B4 E 5 74 o]

apiVersion: rbac.authorization.k8s.io/v1
kind: ClusterRole
metadata:
# name: system:azure-cloud-provider
name: <persistent-volume-binder-role> ﬂ
rules:
- apiGroups: ["]
resources: ['secrets']
verbs: [get,'create’]
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$ oc adm policy add-cluster-role-to-user <persistent-volume-binder-role>
system:serviceaccount:kube-system:persistent-volume-binder

3. Azure File StorageClass ¢ 2 A E £ w51t}

kind: StorageClass
apiVersion: storage.k8s.io/v1
metadata:

name: <azure-file> ﬂ
provisioner: kubernetes.io/azure-file
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parameters:
location: eastus 9
skuName: Standard LRS 6
storageAccount: <storage-account> ﬂ

reclaimPolicy: Delete
volumeBindingMode: Immediate
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kind: StorageClass
apiVersion: storage.k8s.io/v1
metadata:

name: azure-file
mountOptions:

- uid=1500
- gid=1500
- mfsymlinks
provisioner: kubernetes.io/azure-file

parameters:
location: eastus
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skuName: Standard_LRS
reclaimPolicy: Delete
volumeBindingMode: Immediate
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7.3.8. GCE PersistentDisk (gcePD) . E A9

gce-pd-storageclass.yaml

apiVersion: storage.k8s.io/v1
kind: StorageClass
metadata:

name: <storage-class-name> ﬂ
provisioner: kubernetes.io/gce-pd
parameters:

type: pd-standard 9

replication-type: none
volumeBindingMode: WaitForFirstConsumer
allowVolumeExpansion: true
reclaimPolicy: Delete
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7.3.9. VMware vSphere 2 B4 E & 9]

vsphere-storageclass.yaml

kind: StorageClass
apiVersion: storage.k8s.io/v1
metadata:

name: <storage-class-name> ﬂ
provisioner: kubernetes.io/vsphere-volume 9
parameters:

diskformat: thin @)

@ StorageClassel Sl 5YYTH G 7 BF YL o 2R SU2E AL A G T LFS
Z2u Y gy

9 OpenShift Container Platform} $t7] VMware vSphere & A1-8-3F= W ol o g #FA] & U] &2
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I $ oc get storageclass

2 o

=
NAME TYPE
gp2 (default) kubernetes.io/aws-ebs ﬂ
standard kubernetes.io/aws-ebs

(defaulty:= 7] 2 22 %) 2o 28 tebg o

$ oc patch storageclass gp2 -p {"metadata": {"annotations": {"storageclass.kubernetes.io/is-
default-class": "false"}}}’

3. storageclass.kubernetes.io/is-default-class %] & true= Hg sl & 2EE X W&
71k 2 A gy

$ oc patch storageclass standard -p '{"metadata": {"annotations":
{"storageclass.kubernetes.io/is-default-class": "true"}}}'

(E |

ol

AVae B g o,

$ oc get storageclass

standard (default) kubernetes.io/aws-ebs

%9 o
NAME TYPE
gp2 kubernetes.io/aws-ebs
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