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default/claim2 manual 6s

pvc-bb3ca71d-b7b5-11e6-9d58-0ed433a7dd94 4Gi RWO Delete Bound
default/claim3 manual 3s
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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
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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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® AWS Elastic Block Store (EBS)
® Azure Disk

® Azure File

e Cinder
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e iSCSI
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® OpenStack Manila

® Red Hat OpenShift A B o] 2 E & X

® VMware vSphere
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ReadWriteOnce RWO BEEo g v o7-27 2 veET £ 5]
ReadOnlyMany ROX EF2 oy 22 g7l Aoz reET S JdHFYT
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ReadWriteOnce [1]

£ =], NFS= ReadWriteOnce 2 A ~

=8 A3 U $52) ROX )58 A 3)

HH ZHdS 7]l A& o= FAs]of ?EL‘/]EP THAN A 9] Q7= HEFY Al vpE 9

FEIEAFHYL

iISCSI g stolH Aqd BFS AA A HAUSE A AsHA FUTH EFS g H st
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ReadWriteMany

ReadOnlyMany

AWS EBS [2] !
Azure File |
Azure Disk |
Cinder |
gholu] A |
GCE g+ H2== 0
HostPath |
iSCSI |
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ReadWriteOnce [1] ReadOnlyMany ReadWriteMany

NFS | | |
OpenStack Manila - - |
Red Hat OpenShift | - |

Container Storage

VMware vSphere | - -
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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

@ =

O3 PV R = rt2E 284S Ay h

E §410] PVE Y220 npe s Fok ALg gt

Ho

® AWS Elastic Block Store (EBS)

® Azure Disk

® Azure File

e Cinder

e GCEY+y==

e iSCSI

o 24 EF

e NFS

® Red Hat OpenShift A& o]q 2~ E 2] %] (Ceph RBD A &)

® VMware vSphere
B
"> Sholul Al % HostPath PVE vhoE §4 S A 984 e th.

34.9+ =7 =d ¢

7} PersistentVolumeClaim ¢ 2 2] E of| = spec 4! status”} 235, o] = PVC(F + EF 4 )2 A+
G AH oA, o E =W o3 A EU

PersistentVolumeClaim 2 B A E A 9] 4
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kind: PersistentVolumeClaim
apiVersion: vi
metadata:
name: myclaim ﬂ
spec:
accessModes:
- ReadWriteOnce 9
resources:
requests:
storage: 8Gi 6
storageClassName: gold ﬂ
status:

PVCe o] &

PVColl X A8 = Sl 222X &7
Z ¢ el €23 StorageClass©] ©] &

e At e s e 92 storageClassName <7 o] 2E2 2] %] Fef 9] o] F& A A st 54 ~2ETA
P25 24T 4 dH U PVCel storageClassName©] 5 5131 2 3 | Z2=2] PV PVCo v}
AP = AFUY SH 2 deae &4 220 AU S A8 st o] F o] 2Eg x| S 2ol A
25 A3 7 AFUTh Fe12H # 2 PVC Ada d X8t PVE AT + AdFUth

T8

FHEH 2EYA FAGAe AFE T SUECd w7 R 2EYA SR AE LA D
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222 % )8 of P o,

S 2H #YAE EEPVCY 7| 2EYA FHEE AR FE UFUL 7| & 2EA] 27t
T E A PVC=""2 47 ¥ StorageClass == storageClassName =2 o] ~E 2| %] F =& A <
StaL PVel vIRIG H =5 Al A 0 &2 g F )| of P Th

23
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FeYL BHFOR ALG 5] Pod M 2 2B A T FEld S AR
O]Z;oﬂ 310101: %L]/]E}‘. ZFHAHE POdA ) O]/\j-" ]/\Oﬂ}ﬂ =9 7.*1,4*6‘]-
=] 43} = PersistentVolume < 714 g U th 25 3 2EJ u],g_g_g;q SRR

$2E 9 Podo] EF vl &E o

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

name: mypd 9
volumes:
- name: mypd

persistentVolumeClaim:
claimName: myclaim e

Pod %ol 252 rheEsE B2t

®9

EFo oYUt Aol R E,/Ex= SEES A o|HA FA g A 2ol npES}
HAIL. AH o] Y7t S 2 E /devipts 3t 3 o] F 3k Wdko] e A SLE A &H o] &
E 7 AFYTh /hostE AHg-8te] S AEE R ESHs Zlo] b gyt

© s uPz o)z 3l A E PVCY ol 5 YUY T

OpenShift Container Platform& 914 2 25 S A o2 Z 20 AY T F dFUth ol s BEFd &
o Al Aaglo] glom v A AU AA REY A MH|AE FR s o S Aol A s oA
SATL T 9)\’5‘4‘:}.

AN B2 252 volumeModeE XA 3t Z2u|AYFH Ut} PV 2 PVC A%l 4] block

Ago] Yol g Aol S 5] g3kl W 4] £ BFS AHEshE PodE 748l oF T T,
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AWS EBS | | |
Azure Disk | | |
Azure File

Cinder | |

glou] A | |
GCP | | |
HostPath

iSCSI I !
22 EF | |
NFS

Red Hat OpenShift 71 € | | |

SIEENTE

VMware vSphere | | |

=77

TEOE ZZHAY T F AR A AYHA B B 2FS 7 2R 7T
o 2ut 235 Yt} Technology Preview 7] %5 & Red Hat Z 2 5 A A H] 2 =5 A 2F(SLA)
o M A A EA] o 7T Ao R AR BS F AFUT weEpA] T2 YA S ol A
AHgsHE A oA Btk ol el @ /15 A FFAF 715 2710 ol %
o Qo] s Aol A AL o] 75 S H AESHA =W S AlFd + I F Y Red
Hat 71% e 1 71%52] 219 9 910 o) & 2pA & 1) &-&
https://access.redhat.com/support/offerings/techpreview/ & 3z 3}l4 A1 &

apiVersion: vi
kind: PersistentVolume
metadata:
name: block-pv
spec:
capacity:
storage: 10Gi
accessModes:
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- ReadWriteOnce
volumeMode: Block ﬂ
persistentVolumeReclaimPolicy: Retain
fc:

targetWWNs: ["'50060e801049cfd1"]

lun: 0

readOnly: false

Q o] PV7} A £2 259 S el 2l ¥ volumeMode = Block o & A 4 af of Ut}

PVC 4

apiVersion: v1
kind: PersistentVolumeClaim
metadata:
name: block-pvc
spec:
accessModes:

- ReadWriteOnce
volumeMode: Block ﬂ
resources:

requests:

storage: 10Gi

ﬂ AA B2 PVCTt 23 5 0-eS VER 21 volumeMode £ Block ©. = A 4 & of gt}

Pod A} <

apiVersion: v1
kind: Pod
metadata:
name: pod-with-block-volume
spec:
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

%] o] 1 = volumeMounts tf 2] volumeDevices”} A}-& 3 U t}. PersistentVolumeClaim 4
Al EE BEFH A AETS F dFU T

[ e
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[ o

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

®0
;

A2~ persistentVolumeClaim -3 o] o] o} 5} o] 4= = PVC] o] 53 L X35l oF g}
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4.1. AWS ELASTIC BLOCK STORE & A& 3= 9 14774 A

OpenShift Container Platform-2 AWS EBS(Elastic Block Store volume) & A &1 t}. Amazon EC2 &
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® Azure File

43.1. AzureFile Z2& 9T+ 25 =99 A4

7 BF 292 A5 WA Azure A4 9 7] 7k T Secret o ¥ A EF A o5 of Fhjct. o]
X 2181 2 PersistentVolume 4 o] o AF&-5 5] of F 217 o o4 AL8-57] 91e) BT 28 el Aol ol 3]
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® Azure File 71 &4t
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1. Azure File 215 A 1.7} 3¢t H Secret 2 B A E S A A st}

$ 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] 2t}

g Azure File 2522 % A& 7]}

2. A3l Secret 2 2 A EZ % 3= PersistentVolume 2 B2 A E S A A gy o}

apiVersion: "v1"
kind: "PersistentVolume"
metadata:

name: "pv0001" 0
spec:

capacity:

storage: "5Gi"
accessModes:

- "ReadWriteOnce"
storageClassName: azure-file-sc
azureFile:

secretName: <secret-name> 6

shareName: share-1 ﬂ

readOnly: false

@ esdasdun
@ T EEd AU
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Q Azure File 2] o] &Y th

A A s o - EF ol v I =] = PersistentVolumeClaim $ 24 E 2 &) 4 &) o}

apiVersion: "v1"
kind: "PersistentVolumeClaim"
metadata:
name: "claim1" ﬂ
spec:
accessModes:
- "ReadWriteOnce"
resources:
requests:

storage: "5Gi" g
storageClassName: azure-file-sc 6
volumeName: "pv0001" ﬂ
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Ut} ok o A= Pod U 2
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o J|E AzureFile ZFol iz H o+ 25 F9 Yol
A=k
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apiVersion: vi
kind: Pod
metadata:
name: pod-name ﬂ
spec:
containers:

volumeMounts:
- mountPath: "/data"

name: azure-file-share
volumes:
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- name: azure-file-share
persistentVolumeClaim:
claimName: claim1 e

© Podel ol

@ Pod il A Azure H FHE A EES] A BRI Auo]d £E,/Ex A2
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AR 8T A
e RHOSP(Red Hat OpenStack Platform)& 2 2 -4 H OpenShift Container Platform

e Cinder & ID
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OpenShift Container Platformel| A A A 3} 7] 2ol @ HAE A olo A PV(F T E/)E A ol s oF g}

A%
1 SHAE o g o] AU,

cinder-persistentvolume.yaml

apiVersion: "v1"
kind: "PersistentVolume"
metadata:

name: "pv0001" 0
spec:

capacity:
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storage: "5Gi" g
accessModes:

- "ReadWriteOnce"
cinder: 6

fsType: "ext3" ﬂ
volumelD: "f37a03aa-6212-4c62-a805-9ce139fab180" 6
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I $ oc create -f cinder-persistentvolume.yaml
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4.41.3.Cinder 5§ H gt

of Z2] Al o]l A Cinder PVE AM8-8F= 7wl £ 74 ol th g BetS 7+ th

A 27 Ab

o 43t fsGroup M =S AHE-sl= SCCE A4l oF Fy .
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1 Au 2= AR & A skaL SCColl F7Fg o)
I $ oc create serviceaccount <service_account>
I $ oc adm policy add-scc-to-user <new_scc> -z <service_account> -n <project>
2. o Zg A o)A Hl E A oA A1) 2 A A o] =3} securityContext= ¢ 2 3 o).
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apiVersion: vi
kind: ReplicationController
metadata:

name: frontend-1
spec:

replicas: 1 0

selector:

name: frontend

template: 6

metadata:
labels: ﬂ
name: frontend 9
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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45.1. =28 A4

PersistentVolume APIE A} &3l Tlo]n] 2l d BF S Z 2|53 o}
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A

o targetWWN(tol ] 2l o 73 ¢] World Wide Namesel] t g+ v &).

A 27 Avg
o Sholu] AY LUN-E 7] 2 <) 2ol 9)ojof gk,

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

targetWWNss: ['50020981891b8dc5', '500a0981991b8dc5] @)

lun: 26

fsType: ext4

Q WWID(WWID) FC wwids === FC targetWNs and lun & %<& 44 *BH of A vk & T} Ao A
e oF g th FCWWID A At B E A~ Eg| =] A oA I 6}134 F 2] o YA 28k U] AFEH
ARoE =g ol =gz WWNs 42 Ea) A5tk WWID 2] X}” SCSI Inquiry & &3 fﬂoﬂ
Xgi] 21 Vital Product Data (3] o] ] 0x83) == ©9] 9 & WS (-4] 0] 2] 0x80)E 4 st A&
UFUTLFCWWIDE X B 27FHA EAY b & Al &8 9] X0 A L6k 7 9ol = “4*3
d o] Bl £ =z 3517] 930 /dev/disk/by-id/ = 2] 5 Ut}

_g]
kol ¥ Al 'd WWNL /dev/disk/by-path/pci-<IDENTIFIER>-fc-0x<WWN>-lun-<LUN#> = 2] 8 &
)
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4.6. FLEXVOLUME S A}-&8l= o 7 ~E 8] %]

OpenShift Container Platforme A &) 7153k = dl-& =g}o] 1] 9} ¢l §] 3] o] 2~ 0] A}-&3}+= out-of-tree =
2] 2¢1 ¢l FlexVolume$ A 934t}

T g9le] 7| H A A e Mt o] AET X2 AL slE H, FlexVolume S 2ho] B 2 E 3
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4.6.1. FlexVolume =&}o] 8] A 1.

FlexVolume =gto|H = 8] 2H Y BE o] Sul24 Aol t] g E glof 9] 3l= A3 :L‘r"‘ Ao
flexVolume & z+= PersistentVolume S E A E 7} A~ E A HE EFS vLESHAY rlL-E &) A 3l
oF & wjujt} OpenShift Container Platforme] FlexVolume =gto] ] & §" sy o}

=9

FlexVolume-§ OpenShift Container Platformol| A = 14 9 2] 2t¢d o] A=A k51
=2

4.6.2. FlexVolume =g}o] H] o

FlexVolume =gtolH o] 3l Ml WH & Qe I 24 o5 9 Utk th& w7l /e 2 2l ol whet
ThEU o) o) B2 9] #¢] o) 4] &= JSON(JavaScript Object Notation) #2149 & ujj 7]l ¥ 4= 2 AF-&- 3 T}, o]
7] 5= 2 A JSON 22k o] »] JSON d] o] 7} 9= e o] &2 obd Y o

FlexVolume =gto] ¥ ol = th-g-o] 2Fg 1t}

e 1 = flexVolume.options.

o fsType 2 readwrite<} 7+-2 kubernetes.io/ 3 74171 22 flexVolume <] & & &4
o A9 7% kubernetes.io/secret/o] H FAIZ AMR = FxE A A8 FEl=x
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FlexVolume =2}o] ¥ JSON 918 o

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

"fooVolumeName": "bar",
"kubernetes.io/fsType": "ext4",
"kubernetes.io/readwrite": "r

"kubernetes.io/secret/<key name>"' "<key value>", ﬂ
"kubernetes.io/secret/<another key name>": "<another key value>",

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

9 flexVolume.readOnlysl| o} 2 Ro/rw.

W
e
o
ol
fn
)
ok
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Q flexVolume.secretRefol| ] 3}z &= A

OpensShift Container Platform =2fo] ¥ o] 5 Z 5 o] 4] JSON H o] H & o A o | F a1A] &k o
W, E8ol A4y A4 AU

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

{

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

}
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o °l4: <mount-dir> <json>

o

o 23] YA ==
o o =9:7]E JSON
unmount

geg o 25 nheES A FUTh ol el v e SAl 3 2F S Jelsd Ba
# mE 2ol TPy

o <914 <mount-dir>

o A QA==

mountdevice

W Pod7t vk EE HIG S = = HAH P 252 A& vtLESYTH
o] &2 FlexVolume Aol A1 "A| 2" AL etA] FsUth =gtolnjo] A A5l ot 3%
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® ol <mount-dir> <json>

o M3 QA==
o o =7 7]E JSON

unmountdevice

gag g o E5e AXE npLE A3}

e <ol <mount-dir>

< A2 {"status": & A-§-5to] JSONS whatsof g th: "X A A 5"} 2= 1
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FlexVolume =eho] W & 4 %] shel 9l the-2 49 i o
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2. EF &3 121 7 2 (/etc/kubernetes/kubelet-plugins/volume/exec/<vendor>~
<drivers/<drivers)e] 23 7}% 9192 uj x| g o}

o S E0],foo 2E T A § FlexVolume E2to| ¥ & A x5t A3 v 2 /etc/kubernetes/kubelet-
plugins/volume/exec/openshift.com~foo/foo i Hj %] 1]t}
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OpenShift Container Platforme] 7} PersistentVolume ¢ B4l E = 253} 74o] A E 2] %] Wl =of A 1

71 9]

Az

227 A2hg e T

e PersistentVolume 2 B A E E A} 831 AXE 2EFAE FxIY o)

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

apiVersion: vi
kind: PersistentVolume
metadata:

S

O 600600 9

name: pv0001 0
pec:
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

BEo ol BYUT AT BE 2AAL
2EHA Y BEF ol FH 0S5 AFUh
%

Az o @ g2t o] A2 o] 79} ke 5% A FlexVolume =eho] vl o] 2 38U . o]
SISEORTE DAL SIS

FlexVolume = 2}o] v o] tff 3F 7}
SO Edaxs A8 Jdo A

A d Yt options F =9 Q)= AHEA7F A A & S 2 9] 9]

ol oo

"fsType":"<FS type>",
"readwrite":"<rw>",
"secret/key1":"<secret1>"

"secret/keyN":"<secretN>"

AAY e 55 hEESAY B LE A 8] A gL o
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OpenShift Container Platforme gcePD(GCE & 7+ t] =23 & & )% A AUt GCES A& 3te] o - &
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4.7.1.GCE ~E8]| X Z 2= A4
AU 2B A FWHEE A
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puid

Az

1. OpenShift Container Platform £& oA 2B 8 A] » 2EZ A S 2E F

o
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T
o

2. 2EBYA S 20N 2EYA SR & HETE SHIH

d =FEt}$ &4 kubernetes.io/gce-pd = 418 g1t}
e. dsl=WE 2EA] FH 2 e F7H e/l AF-E JF ok
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1. OpenShift Container Platform <& oA 2E#A » 43¢ 25 LS F9 Y h

2. 9T EF 2UY AL MM 7+ EF SAF AAAS SH T

c. Oz REES HEF T o] FA Sl A 2 A Fa ol that ¢ 7] B 2] o a =
7} A4 E T,

d 2EA 2] 2712 o gud.
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OpenShift Container Platformo] 2§ & vlSE 351 ZjEﬂ 0]1401] X%T‘/Fo}ﬂ A 01] Oﬂ?- %’ A o] of] fsType
u 7f R ol &3l A A 9L A AHlo] E9hE o] =X
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4.8. HOSTPATHE Al-&3t= 9+ 2EE A

OpenShift Container Platform £ 2] 2~¥] ¢] hostPath & & &
2] = Podol nt-&E Yt} tf F-& 2] Podel = hostPath & ©
AE AT

T8

Z2e)28 BeAE AR R APH =% PodE TN BT o] & Fo B e
Podell &) 4 2= 7 gko] Fef e},

4.8.1. 718

OpenShift Container Platform& ©@+ == S| AE oA 7 & H| 2 EE ¢4 hostPath nfE S X ¢

e

Eg-R=FS] iEi’\Ei o A = hostPath& AH&-3 4= gl Utk ti4l, S8 2H 38 A= GCE I+ v 22 &
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T8

Adloly FE,/EE 3
Ho =83 {6}01 3l
l’

ZES} AH oYX FL 3 AR npLESIA nlyg Al L. AH o)
E AT Z2E ALYl 249 5 AdF Yt /hosts AH8-5te] &
A0] kAt T o]l & /hoste] A g oo nLERE S AES]
=t

qé—laa%m%w

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"

@ :=sdosauTh ol olEe AEel G BE ZE Y £ Podo] o] A HY .
@ I7EF Y edeoldT BE AP s b AR EY T
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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 EYe A2 BheESA mIA S 22 W 2B A 2w 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
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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 T EE FY UL nfLESE P3lo] 9 Pod= A A FHU o}

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

securityContext:
privileged: true g

volumeMounts:

- mountPath: /data 6

A 74

-
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name: hostpath-privileged

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

Pod<] o] &S Tt
o 2EF Ao A 2steH Podes A 920 = Ags) ok gt

Aol d=Pod YR T2E AR %%—g— nl ey 9 A=At AH ol =
| EE §/\E9}74E{]O]L10ﬂ/\15 ??} 2ol mpEESA mp A . dH el 7t £ 2B
/dev/pts 3} 3} 7Fo] F7-5F A gl ] Al 2~Elo] £A1E = 9l Th
/host=E A1 &3] TSAEZS N LES
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7121 = RHCOS(Red Hat Enterprise Linux CoreOS) & AF-& 3= ul 3£ of] o] n] A x| 5] o Q]
4t
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OpenShift Container Platformoll A & 2 nl2E&}7] Hof 7] & 01_—111} of 2E A7} A=A A
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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’

490.2. Y23 &G 74A A&

LUN 3}E] M & AFE-3
AUt} Kubernetes= <

ol g A 3tH FHF AL A7 5 & (A:10Gi)ol o3 -+ 2EZAE 2 AT EFYS 5 &
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M AT EF AL HE QA5 A =t Pod7F Aol &4A gy
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4.9.3.1. CHAP(Challenge Handshake Authentication Protocol) 443

—

50
o

A8l H o 2 OpenShift= CHAPE AF8-81o] iISCSI t) Aol A2l S e1&8 4= Yt}
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
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AHgAL OB + B A A3 e BAEe] o] 5 X4 Fh o] Secret 2 BAE =
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ISCSI 719k =% 2] A o] A9 F 7 o) el T4k £ P Fkol] 5L QNS AFg-she] ole] A= 74
5 AFUh AR P 98 F sht ol ol st thF AR E Bal G B 42T 5 9
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Pod AbFell th3 4 =& #4 shel ™ portals B =% A8 i th o & £ g3 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 FAHRY L

4.9.5.iSCSI A}-&-2F A o] o] Al o] H IQN

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

A2} A 2] o] Ao o] Bl IQGNS %] A4 3} A initiatorName 2 = = A}-& 8 o},

apiVersion: vi
kind: PersistentVolume
metadata:
name: iscsi-pv
spec:
capacity:
storage: 1Gi
accessModes:
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- 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: ign.2016-04.test.com:custom.ign ﬂ
fsType: ext4
readOnly: false

@ cucoE e AR

OpenShift Container Platforme- 22 E54 Al23le] 97 2EZA S 8 T2 A YE 5 g5k
EAFF EFSAEH AT D
A 2B R FH o] A 2= 9

A EFO M B = AR 21 S A4S A7 HZel 22 BEF 2 =20 FEF 22 PodE o oFstA|
G ARE S F AFUTE 2y 28 2852 o8] 71 =E0] g o whet @k v A o EE) A
ol dell& A eakA syt

4.10.1. Local Storage Operator 4 %

Local Storage Operator= 7] -4 © & OpenShift Container Platformel] A x| =] =] ¢k ). o
uwt2} o] OperatorE A X313 FA 5] S8 ~EHoAM 24 B8 A3}

oo
i)
)
=2

A 8. Ab

® OpenShift Container Platform €] &< £+ CLI(H & 2 ¢l e g o] 2)of] A 28 5= gl Th
Az}

1. openshift-local-storage Z = 4 E £ A 3 t}.

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

2. Ag Apghl et oA 2E 2EA] A S 5 & dU T
Local Storage OperatorE AF8-3le] 27 2 RYHH A e 74 9425 XY
ol 2ES AT+ AFUH

=

gltl
e
o
I
)
b
I

Local Storage Operatorel] 2tG A =7t old 12 = =7 X HEE 7| == A7 & X2
%3 8 of g oh.
Local Storage Operator7} 2 2] ¥ 14 7] A8 7] & A% 847 RS st w g Be <

DRSS

I $ oc annotate project openshift-local-storage openshift.io/node-selector="
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Ulol 4]
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ol A Local Storage OperatorZ A x| &1 A t}2 ©HA| 2 w24 A] 9.
OpenShift Container Platform €] <] 2 2913t}
Operators = OperatorHub = ©] 534t}

Local StorageE Z ¥ =}l ] & 3lef Local Storage Operatorg 2t t}.

AR E EHEYH

Operator A 3] o] x| A S8 2H O 5 Ul 2F o] 25 FH YTt =5 b v el A
openshift-local-storage & 4 & g} t}.

HullolE A 3l S A S dot= ez =4tk
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AR E =

ol

RElch

2+ 5 =¥ Local Storage Operator7} ¢ &< <] A X ¥ Operator 4] A o] 1} <& gt}

CLIol A

44

1. CLI®|A] Local Storage OperatorE A x| &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 -o 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~
APAL A oslE B A E YAML 328 A A gt o)

d]l: openshift-local-storage.yaml

apiVersion: operators.coreos.com/vialpha2
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.

)

@Q :sAAFITEAER

2. o2 H#H 2 Y83l Local Storage Operator 2 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
APIE 23 o Slofof .

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

a. 293 2E Pod7F A H Q=% goldt).

$ oc -n openshift-local-storage get pods

%9 o
NAME READY STATUS RESTARTS AGE
local-storage-operator-746bf599¢c9-vit5t 1/1 Running 0 19m

b. CSV(ClusterServiceVersion) YAML mj U 3] 2~ E & <l 5} o] openshift-local-storage = =
A E ol A Local Storage OperatorE AF&-& 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 OperatorE Al &3l 24 25 S T2 H] A Y
Lo

T4 Z2uAYS B3 24 BEF5S AT 5 g5 Yth Al Local Storage Operatorof] A & - BF <&
A °‘§‘4‘3P.i74 EF ZRH AU FYH gl B E A RoAM BRE 3d A& é] e E

l

= 58§ AAE FEFUT

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

o o d7uol ey
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o A: 7o) A] 23]

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

46

o - - @G

¢

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 6

fsType: xfs ﬂ
devicePaths:

- /path/to/device G

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

A A 24 2ETA] EFo 949 =5 550 £3HE == A7 Ut} o] o of A
= oc get noded A 71H & == T AE o] 55 AU TR 32 A 9] 514 & 2™ Local
Storage Operatorol| 4] A} 7153 & EoA A X3t g 235 45U

o] Z+& LocaIVqume EIESEat sl ?‘{} AA 24 023 9d _EL(Od /dev/disk/ by-id
g2 ta=e] PV7E A H Y o

s
s
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HU
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4] B2 E-F(volumeMode: block)e- 3} A 28l 2} §HA] 94 .
Podell A3 5= B ol & Aol o] A &5 ZA &AM = = 747
Rbo] =8 ARE-slofF Y Th



dA: B

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

name: "local-disks"

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

nodeSelector: 9

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 6
devicePaths: ﬂ

- /path/to/device 9

Local Storage Operator7} A x| & v d 29 o] 2~ Yt}

A Agh 24 2EA] EFo 9489 == 550 £3HE == A9
+ oc get nodeo| A 714 & == S AE o] & AMEFUTH S H oS
Storage Operatoro| 4] AFg 7153 R E EoA dX]sl= vy 2aE 2t

S(ohe A2 EE BE)E 24 2Fe] 53¢ 4P,
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24 2EYA ZA F5o] x¢E A=A
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0600 o0
:
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o] 7+& LocalVolume 2] & 2=9) th3t A A 24 vy2~3 < 7 Z(o: dev/disk/ by-id /wwn
=

)iﬂﬂHﬂLEMHﬁﬂw

ok
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oo ol
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2 oox

I $ oc create -f <local-volume>.yaml
C ZREAAYZE A H AL ST vl A E A H A=A Gl o

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

=9 4
NAME READY STATUS RESTARTS AGE
pod/local-disks-local-provisioner-h97hj 1/1 Running 0 46m
pod/local-disks-local-provisioner-j4mnn 1/1 Running 0 46m
pod/local-disks-local-provisioner-kbdnx 1/1 Running 0 46m
pod/local-disks-local-diskmaker-Ididw 1/1 Running 0 46m
pod/local-disks-local-diskmaker-Ivrv4 1/1 Running 0 46m

¢l & %] A 3t OpenShift Container Platform 22 2 E o] 22

® olel gt 24 t]23e] PVL A4 R

o EaEat= gl
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pod/local-storage-operator-54564d9988-vxvhx 1/1  Running 0 47m

NAME TYPE CLUSTER-IP EXTERNAL-IP PORT(S) AGE
service/local-storage-operator ClusterlP 172.30.49.90 <none> 60000/TCP 47m

NAME DESIRED CURRENT READY UP-TO-DATE
AVAILABLE NODE SELECTOR AGE

daemonset.apps/local-disks-local-provisioner 3 3 3 3 3 <none>
46m

daemonset.apps/local-disks-local-diskmaker 3 3 3 3 3 <none>
46m

NAME READY UP-TO-DATE AVAILABLE AGE
deployment.apps/local-storage-operator 1/1 1 1 47m

NAME DESIRED CURRENT READY AGE

pod/local-disks-local-diskmaker-phxdq 1/1 Running 0 46m

replicaset.apps/local-storage-operator-54564d9988 1 1 1 47m
2
_<|_>r_

23 UEAE =22 A NFE 71S8 FUD Qake AF7H0 o 7 ol AE 7] 7]
FoA 2gg vewy
4. G BEol AFHAEA 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 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 H I & obA &% & Ao n g o] 2 3l 7|= G L EF
9] fsType &=+= volumeMode”} *H 7 =] ] ¢k <5t

MA o]l A F -+ BEFPV)S o8t
2o (A D BARNA LE 53U A

T8

k3]
=

PVC7} 22 of PVE & o2 2 H| A Y8t PVE AAHE S off vl o]H +Z& 9
g & 5= 9l 5 Ut Local Storage Operatori= 22 PVE Z 2844 & uj X 9

Aol & A% 3t sHE o] F4U T
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Y

_OA
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A 27 Avg
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o =7 ]2 A7} OpenShift Container Platform r==of 44 5o 915Ut

1. PVE 7 o] 34 t}. PersistentVolume ¢ 24 E 7 o] 2 example-pv-filesystem.yaml ===
example-pv-block.yamlz} 7+& uld S A AU o] glaieE 2d BEFJ st == ‘ﬂ A=
= 7 o)s)oF Pk

23

FAT A G 2B A FY2 ol B AHG A BHIA L. o G A s o]
PV7} 443 o,

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
local:
path: /dev/xvdf e
nodeAffinity:
required:
nodeSelectorTerms:
- matchExpressions:
- key: kubernetes.io/hostname
operator: In
values:
- example-node

PVe] £3 & A o] sl+= Filesystem %= = Block - &} &l 3 =gk

PV 428 44 1 ALE T 2Ee) A Fo 229 o] AT o] PV A EE 24317 48
e 2EeA 2922 AT

Nelg 24 2E2gA 3H 220 XFE A=Y

@@G

al

ol

YA B2 2 & (volumeMode: block)& 31 A] 2~
Podol| A A8 5= B E of Al o] o] 9A] EF
7o) W= S APy T

example-pv-block.yaml

49



OpenShift Container Platform 4.6 2= 2] %]

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

@ PV 32 4l Filesystem = Block & sl ol % 2§ mE=u

@ PVHR2E NI ST 28 FY 20 o] FYYTE o] PVAIEE L3 48
e 2B 2T AL o T
= 2

© i

2. OpenShift Container Platform 22 2 o] PV 8] &2 22 AUt w2 A4 5 39S XA g

U,

2| 4 = 5ol

K

dE A=A

I $ oc create -f <example-pv>.yaml

3. 2E PV A H A=A A dY T

I $ oc get pv

=99
NAME CAPACITY ACCESS MODES RECLAIM POLICY STATUS CLAIM
STORAGECLASS REASON AGE
example-pv-filesystem 100Gi RWO Delete Available local-
storage 3m47s
example-pv1 1Gi 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
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4
27 2§ Pod7 QA 2T 5 Qe GT BF 2YAPVC) oA A 02 A4 H oo} gtk
o YT EFS W BF LI AUE ALE sl H Pk

L ald 2EgA] FH 25 AHESto] 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

@ rvce el
@ PvCel #E Yyt 71232 Filesystem ] Y o),
© PVCoIA AT e 2EA S RYYT

Ex IR
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EgA S o]
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7S 24 3t OpenShift Container Platform 2 & 2~ E] o 4] PVCE A A4 3HU ).

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

A 27 Avg
o FAT UYL o] 2o G BE Zel o) ojof T,
A%

1ol Abge] P8 292 TF T o A Pod el 97 BF FHYS HAY

Y.
apiVersion: vi

kind: Pod
spec:

51



OpenShift Container Platform 4.6 2= 2] %]

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

persistentVolumeClaim:
claimName: local-pvc-name 6
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I $ oc create -f <local-pod>.yaml

410.6. 24 ~E2) A Ao U@ A 29 Zeu A 2% 5

274 2524 Operators 22 2E2 4 A4 3 L2 Ad< 455U o] 715¢ Abgah w =
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a. te o ¢ 7+o] local-volume-set.yamlz 7+ 24 B & A EE A ol sl =

shel & 44 F o,

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

o

)

=
!
o

Aol A ZE2HAYE G EFl el A E 2EA EHEE AH

BN

A+-8-& o Local Storage Operator= =2 &F #&(LVM) %A
U,

> hu
ofo ¥
ﬂilo ml.u:
o

o
L
— N
940[[‘

[o

&l
oy 4

b. 24 BEF ANE SHAEZS YA FYU ]
I $ oc apply -f local-volume-set.yaml
c. B YT EFO 2EYA SHEEVIVORE FH R TRUAYEHI=A AT

I $ oc get pv
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%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
=77
Aste mEo N AAR F APt A2y PaE S50 A Aok T
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HSEE =t o & &3l] dul Yaz= & 233} ,\6}}_% g 4= &Ytk Local Storage Operator
7SI B 8 A}8 51 % 5] & 5] ¥ Pod o & DaemonSet 4 ol o] 58 © 315 71 of gtk
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LocalVolume 2] 42~ E %3l Local Storage Operator Pod9]] & 8 22} E A &30 2= ALY S 53l =
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kind: "LocalVolume"
metadata:

name: "local-disks"

namespace: "openshift-local-storage”
spec:

tolerations:

o}
apiVersion: "local.storage.openshift.io/v1"
- key: localstorage ﬂ
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operator: Equal g

value: "localstorage”

storageClassDevices:

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

- /dev/xvdg

71/ A EF7 XS AL & F== Equal OperatorE %] 4 g t}. Operator 7}
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spec:
tolerations:
- key: node-role.kubernetes.io/master
operator: Exists
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' F9)
A o}H AHg F9 YT BFS AT HolE £4 B 40 AT 5 3

F4th.

1 oolde] 44 E 24 BFL A sl Wste 0 2AE AAFU,

a. 2812 gAasE AYFY o
I $ oc edit localvolume <name> -n openshift-local-storage

b. devicePaths ¢o}g]¢] d) © 2 o] E 3l Hal= gJA2aE Y Es BE 28 A 3t
2. AAE g 2FL A Y )

I $ oc delete pv <pv-name>

VN,
e GAE RE AR E = A 2stE AP Th o] Bxhe] BA o
Foll == 4 : IESEIES

a. ==oA s 2 PodE A T T}
I $ oc debug node/<node-name>
b. FE UHHZE ZLERZ HANAIL

I $ chroot /host

el

c. A BFAEY YA EFE UAE YR o] FFTh
I $ cd /mnt/openshift-local-storage/<sc-name> ﬂ

@ =zEEs Ay AN e EE 2RA FU 2 o EYUT

d AHAE Ao S8 e G=3s A g o

I $ rm <symlink>
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4.10.8.2. Local Storage Operator A x| A #

Local Storage Operatore] A %] & A| 7 5} 1 openshift-local-storage = = #] E o] A] Operator & &
A E gl AE A A oF Y Th

'@ o]
274 2EZ A PVE o} F A& 5 < uj Local Storage Operatore] A X & A| A s+

AL AAE R 5 Uth Operator A A & PVE A H A5 PV Y 24 ~EF A g
225 A A A 4L Operators A A g £ thA] A X8t & = gle 5 2to] T4
g Asyh

AHA @ 7 AR
® OpenShift Container Platform < &< o) o Al 23 T},
AR}

. ZRAEN AXH 22 & g &2(9: localvolume , localvolume set, localvolumediscovery

)E AHA F Y 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 7 g t}.
a. OpenShift Container Platform ¢ &< 222134t}
b. Operators = A X] ¥ Operatorz o] &gt}

c. Local Storage= & & Aol 9] & sle] Local Storage OperatorE 21t}

d. Local Storage Operator £l 9= &4 W+

il
il
I
ot
i
O

e. Operator A A & & 34t
f. ZAE = FollA AAE FH T

3. Local Storage Operatoro 4] A4 & PV AHA| 2 w7k %] 22 2] o] Fo} A&y h ol 2 3 2

A\

o] t] o] F AFE E A oW v W H S At sF EFS AAFUTH
I $ oc delete pv <pv-name>
4. openshift-local-storage = & 4] € = 2}7) §U t}.

I $ oc delete project openshift-local-storage
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4N NFSE AH8-8h= 474 FA]

OpenShift Container Platform &2 2B &= NFSE Al &3l I+ 2E8 A ¢} §HA 224 #4d =2
Uth PV(A+ 2F) 2 PVC(I+ 2F e )= Z2AE AA A 2FL TfFote dE g S A
ZFUTH PV 4ol o] 2EE NFS B 4 1= Pod 4 oo A 47 4ol = & AT, o] 27l ol 2 Fol
B o] FE A ganEZ A A ol EFoA &0 TS = dFUTh

F7tEas

o U= el A 28I (NFS)

411 ZZ 1| A Y

OpensShift Container Platformol| A E§ S 2 u}2E3}7] o 7] & 2t 2E 2] X 7} 9lofoF ).
NFS 282 =zl 4 dstew, NFS Ao 25 5 uf)7] 22w o guch

A%
1. PVel ol & @ BA = g o & 44 g o,

apiVersion: vi
kind: PersistentVolume
metadata:

name: pv0001 0
spec:

capacity:

storage: 5Gi 9
accessModes:
- ReadWriteOnce 6

nfs: ﬂ
path: tmp 6
server: 172.17.0.2 @

persistentVolumeReclaimPolicy: Retain ﬂ

259] o] &9t} o] & th¥E oc <command> podd] 4 PV DY U o},
o] BFo a3 ~ET A &FU Y

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

OO0 OO
>
o
of
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e
i ]
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ot
|o
i
o
o,
o
o
fr
3
)
il
v
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ro
o
i
o
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<
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ot
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o
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https://access.redhat.com/documentation/en-us/red_hat_enterprise_linux/7/html/storage_administration_guide/ch-nfs
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2. PV7E A E A=A 1T
I $ oc get pv
2 o

NAME LABELS CAPACITY ACCESSMODES STATUS CLAIM REASON AGE
pv0001 <none> 5Gi RWO Available 31s

| HHN‘

3. A PVel vl et I+ 25 FUd S AT UL

apiVersion: vi
kind: PersistentVolumeClaim
metadata:
name: nfs-claim1
spec:
accessModes:
- ReadWriteOnce ﬂ
resources:
requests:
storage: 5Gi
volumeName: pv0001
storageClassName: ™"

et
o
o
v
v

vy

@ = rsE g ALex R PVE PVCH LA A7) 7] 97 Flold o

© o S YA E5EGI o] L AT PVE FEU

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

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

| HHN‘

4.N.2. 0] 2= Sk 714 48

D2z e AL Aol Az g 27 Aok AL HL88 5 AaUth 2 e LS AA Y u
W71d = AdE5Uth 2t 2 71 = 171 9] PVY Yt} OpenShift Container Platform2 PVl 1253 o] &
S A &3IA T NFS &5 AWl A =29 /42 &2 Ao w2} th5 Y o).

9} 7 1g 55 55 &%

hA

oll

s
A
oY
op
@ P
92

ol Z A st 7| & AH7H10G: | o8] 9 ~E A= QT

B} QAL & AU
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4N.3.NFS &§ H<F

o] MMM U she W@ % SELinux 78] A Zgske] NFS 25 Boto] tha) A guch ALg
2= POSIX A ek, T2 A 2= UID, 7 2155 2 SELinux2] 7] & A}gk2 o] 3] 5} a1 Q) of of gt}

M@= Pod 4 ol o] BF Mol A 47 PVC EE NFS 25 222918 #2809 NFS 22242 2
A

N%HHQMWMWMSﬂ“ﬂﬂwi§¢%tN%ﬂﬂﬁﬂﬂﬂsﬂwm%N%ﬂ@Hﬂﬂ%

POSIX &26-=F 2 2% ID7} 9,1{514 t}. OpenShift Container Platform NFS Z2] z2¢1& Y Wl NFS t] g
Bl = 5L POSIX &/ 2 At 3 AH || o] NFS Y & v EdY o 28y 7
Holu = dst= 5 2QANFS 2 E Q] Afxiel 5t & UDE A w2 &5t

dE 9], I NFS Hd E 2] 7F NFS A ¥ of] th5-3} o] A= 45

$ Is -1Z /opt/nfs -d

)
2

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

] HHN,

$ id nfsnobody

2 o

o

I uid=65534(nfsnobody) gid=65534(nfsnobody) groups=65534(nfsnobody)

22 A o] { 7} SELinux &) o] &3} o x| 5} 32 65534, nfsnobody 4 -4-%} T = T] @ E] 2] of] i A 235}
W F7} 25 ¢] 55559} &7 A & &f oF T}

3

65534 9] &:5-2} ID= o A 9} 7o) AL-&-H Y th NFS2] root_squash= UID7} 091 £ E
UID~} 65534 <1 nfsnobody £ vl 53 &} %] 7k, NFS W 2 7] ol &= ¢ 9] ¢] &2 ID7}F S
AU NFSE R &) 6553471 2 2514 5 UHh

41.31. 25 ID

NFSWHEW 7] A3 17 F4do] obd A9 NFS A 25 Aest= A3 Y& 37 255 AHE-dte Zi
Y t}. OpenShift Container Platform] 71 258 & 2E g A o] AF& 5™ NFS7F 2 o Y Y o} vt
HiSCSI¢} 72e 55 ~E g X &= Pod<] securityContexto] 3l+= fsGroup SCC # 2k} fsGroup %A% A}
|y

o A thAF NFS t] g B 2] ¢] 28 ID+= 5555 o] = & Pod 9] securityContext A o] o o
supplementalGroups = A}-8-3to] sl 25 IDE B ol & = AFUTH ol & EW o3 ZFH

I spec:
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containers:
- name:

securityContext: ﬂ
supplementalGroups: [5555] g

ﬂ SecurityContext:= 57 71| o] ] 51917} obd Pod =F ol A 4 o] 3l of g1t}

g Podell Ao)® GID wjdYgUth o] A ujde =179 8471 UL Ut 371 GIDE 52 59
Y.

Pod 8 #4132 =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 D78 YT

2 A 919 Podol| A &lo] de g A gyt 2ejv 25 ID M9 &<l
4 SCCE AFg-8h= Zlo] FFUT AR AL A8 SCCE A8k H A& A
ID W} ¢ ghelo] 885w, 5555 1F ID7} 3] &2 & syt

23

ApgA A o) SCCE A

5
Pod A} the gtol A4
A5 A 2.

ot
>
=
[
X
N
2,
%}«
N
)
o
o
v
o
i
[
il
2

CEREE
4498

41.3.2. A+8-Z} ID

AH&AFIDE= El o] o] w A = Pod g o] o] Aol = stk

3
Ak © 2 AL IDE AL§3HE A F71 18 IDE AHgstel 97 22 Ao B o
Az ARE A Aol EHUT

o] EAIH o] A] NFS t] & el 2] o 4] 718 o] 1] = UID7} 655342 A4 5| 31, & 4] 215 DS %A 8] of o
Z &S Pod g o] o] 74 4 5 U T

spec:

containers:

- hame:

securityContext:
runAsUser: 65534 @)

Podoll & 7+ A E o] o] &4 securityContext 4 2] ¢} Podol] A ol ® =& Ad ol &85+ Pod
<] securityContext 4 ¢| 7} £ g1}

Q 65534 = nfsnobody A& %} 1] t}.

24 & 7} defaulto] 22 SCC 7} restricted@} 2 714 3}H Podol| A £ 3 3 U] & 655342] A&} D7} 3]
45X gH Utk mekA Pod7t thd 3 22 o] f-2 Au Pyt
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® Podd] A& 715 gt & SCCE HAFste] o] SCCol| ] 65534 o] A2} IDE 3] 8-3F=4] &<
FUThSCCOl wE 432 el sk Bk ol 7]ol &= 588 AHZ g A DY U T,

® Alg 7153 B E SCC+= runAsUser 7 2ol 4] MustRunAsRange & AH8-3t= 2 UID ¥ 9 AAH
7P

1+

® 65534 =SCCHE= Z2AE AL} ID W Z3HE o] X

o
)3

U,

Anbz o 7 Abd A o] ' SCCE FA8HA &= Aol FHUTh o]l 4FS sl 4dstr] Sal dsH= By
AHE2E A 2] SCCE A ot= A d Ut mhebA 22 gl Hof AR A ID7E G 2] H 5L UID i § AAE o4
5] 2 8-= 1, 655342 UID7} 3] &g th

=
A2 ©] SCCE AME-3tE ™ M A A - g A2 A o] F71sf of i th o & 59,
Pod A} ool T2 7ho] A A H A2 2|98t A Y Z2AEo| A 7|2 qn)2 AHL

AHEEAL A 2.

4.11.3.3. SELinux

RHEL(Red Hat Enterprise Linux) 2! RHCOS(Red Hat Enterprise Linux CoreOS) A] 2~H] & 7] E. % o 2 9]
Z NFS A ol A SELinuxE Atg-st= 5 74 g Ut

RHEL o] 9] % B]RHCOS A] =¥ ¢] 7% SELinuxi= Podell A €14 NFS A 2 227] & 3] §-31%] 5yt
NFS &5 o] Svt2A vt ESH AR ¢7] A& Ak v A Ape] wheh &vhE SELinux 4 3h3 2d 3t4

oF gyt

A 27 A

e container-selinux 3} 7] x| 7} A X =] o] gl o]of &t} o] 3 7] A = virt_use_nfs SELinux &<
A& o}

4N3.4. YR 71 AR

Ao A8 BES ST L 5 UES slel W NFS A m el i 7 25 o
FAS)CE

alle
)
o
N
1
©

o mEURE TS B4 AL ste] W jof Gt

/<example_fs> *(rw,root_squash)

63



OpenShift Container Platform 4.6 2= 2] %]

NFSv4
I # iptables -1 INPUT 1 -p tcp --dport 2049 -j ACCEPT

o NFSv3e] 79 A & 37171 9l &5t} 2049 (NFS), 20048 (mountd) 2 111
(portmapper).

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 U Podoll A fAal ek = =S NFSWHEW 7] Bl e g e & A4l oF Futh dH oy ¢ 7]
HUID A1 2 RS AH ol H ¢l 7|2 UIDE A et AL §] 25 Dol A" B &
supplementalGroups = A}-&3lo] Pod 25 A2~ A 3S Al 3y th.

4.1M.4. 8] A2 3

NFS+ OpenShift Container Platform Recyclable =2 221 ¢l g #| o] 25 2T UL A5 T2A A E
7Zh T 2E AR A A A et B 2 S A gy

7122 o 2 PV Retain . 2 A4 gt}

o

PVCell T 3 22l 9 o] k41 5] 3 PV7} )4 5] PV © 12 & 8 A A8 A = ok Fi ok oj Al 22 25 ot
FAG /1L 2F A Y HRE ALgsto] A PVE A oF G T

d & S0, A A7t ol Fel nfs1Ql PVE A F o

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

AF§-217F PVC1-S A4 8to] nist o]l ukel | g o) 18] 32 AR8-#47F PVCT oA nfst 22 42 8 A 3y
t}. 12} nfs1o] Released 6 7} U th #e] A7} 54 9 NFS 365 852l W 59§ NFS A )
M B 1E ALgsH] M) PVE A48 oF 344 v T2 PV 0] 22 ALg-3) of gy Tk

apiVersion: vi
kind: PersistentVolume
metadata:
name: nfs2
spec:
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capacity:

storage: 1Mi
accessModes:

- ReadWriteMany
nfs:

server: 192.168.1.1

path: "/"

o]

e PVE 414513 5L 3
° 21875

2} Z oA A st AL AAE R &5 ) Releasedol 4] Available=
PV e E 5oz ¥ i =

] ;i
7} A S AL ol B 7 48 5 gL T
4N5. 37t 74 2 A &2
AHgEE NFS i1 3 724 ol whet 28 @ p) 7] 2 mok wigel BR g Soh 24 a7k e &

AU th B 488 2 /b gtk

NFSv4 m}-g-E 0| X} Zf- o]
nobody:nobody<! =& 3} o]

SuhEA) EAHA 25U

rO
o
2

e o]= NFS¢] /etc/idmapd.confo] Q=D v A o=
(o]

NFSvac A 1D wid wl <4 o NFSZoolole 0 An mialq g2 A9 nh

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

4.12. RED HAT OPENSHIFT #H|o]Y 2~ E g%

Red Hat OpenShift Container Storaget= W5 == slo| B g = 89 = 3tA oA v, B2 9 7214
E A E A Y 3l= OpenShift Container Platforme] o 7+ 2 E 2] %] Al & 4 A 4 Ut} Red Hat 2 & 2] A]
& F 421 Red Hat OpenShift Container Storage+= Hl 3£, #2] 2 2 Y H #H 2 ¢]3l OpenShift Container

Platformz} ¢+213] £ % o] AH5Y o

Red Hat OpenShift Container Storage= #AHA| &A1 2to] B8] 2] & #| ¥ Y t}. Red Hat OpenShift
Container Storage 2] A A &4 A E+ https://access.redhat.com/documentation/en-
us/red_hat_openshift_container_storage/4.6/ 9| A &2 & &= &5t}

T8

OpenShift Container Platform} 3+ A %] & = 7Hd 4l & S 2" 3t sto|H WA =

T E=E ALE-slE 7144388 RHHI(Red Hat Hyperconverged Infrastructure) €] A ctol] 9] %]

3} OpenShift Container Storage A4 5= 74l o] ol U th A A5 & S o) e

ZLA| 3 Y82 Red Hat OpenShift Container Storage A & 45 &8 7tol= & F=x3}
AA L.
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https://access.redhat.com/solutions/33455
https://access.redhat.com/documentation/en-us/red_hat_openshift_container_storage/4.6/
https://access.redhat.com/articles/4731161
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Red Hat OpenShift Container Storage & AR &

B E

2 Red Hat OpenShift Container Storage #4] &

66

T B 7l R

ALHE ARE, Yolohg, HEg o] % ALE o]
B N IEMES

ot
H
AN
=

ZA L= Zgec ~E 2 A4 Amazon Web
ServicesE AF-g-3}o] OpenShift Container Storage Hj

-
=

wojm| e ol Tg}o] 7 A A E 2] Ao OpenShift
Container Storage Hl 32

2] X Red Hat Ceph Storage 8] ~H & A}8-317] 9
3l OpenShift Container Storage ®j 3

71 Google Cloud & 2] 2~ ¥] 9| A} Red Hat OpenShift
Container Storage v 3 @ %]

IBMZ Q1o X 22 ~E 2| & AH-3HE 5 Red
Hat OpenShift Container Storage ujj 22 2 #-2]

IBM Power Systems®i| A Red Hat OpenShift
Container Storage v 3 @ %]

RHOSP(Red Hat OpenStack Platform)<j] A Red Hat
OpensShift Container Storage v = 2 3¢

RHV(Red Hat Virtualization) el /] Red Hat OpenShift
Container Storage v 3 @ %]

VMware vSphere & # 2~ € o] Red Hat OpenShift
Container Storage 1l 32

=

Red Hat OpenShift Container Storage £ %
Zddole

A 8

Red Hat OpenShift Container Storage 4.6 € 2] 2= =

E

Red Hat OpenShift Container Storage 4.6 ¥l 32 7] 3]

A

Preparing to deploy OpenShift Container Storage
4.6 in a disconnected environment

Deploying OpenShift Container Storage 4.6 using
Amazon Web Services

Deploying OpenShift Container Storage 4.6 using
bare metal infrastructure

Deploying OpenShift Container Storage 4.6 in
external mode

Deploying and managing OpenShift Container
Storage 4.6 using Google Cloud

Deploying and managing OpenShift Container
Storage using IBM Z

Deploying and managing OpenShift Container
Storage using IBM Power Systems

Deploying and managing OpenShift Container
Storage 4.6 using Red Hat OpenStack Platform

Deploying and managing OpenShift Container
Storage 4.6 using Red Hat Virtualization Platform

Deploying OpenShift Container Storage 4.6 on
VMware vSphere

Updating OpenShift Container Storage


https://access.redhat.com/documentation/en-us/red_hat_openshift_container_storage/4.6/html/4.6_release_notes/
https://access.redhat.com/documentation/en-us/red_hat_openshift_container_storage/4.6/html/planning_your_deployment/index
https://access.redhat.com/documentation/en-us/red_hat_openshift_container_storage/4.6/html/preparing_to_deploy_in_a_disconnected_environment/
https://access.redhat.com/documentation/en-us/red_hat_openshift_container_storage/4.6/html/deploying_openshift_container_storage_using_amazon_web_services/
https://access.redhat.com/documentation/en-us/red_hat_openshift_container_storage/4.6/html/deploying_openshift_container_storage_using_bare_metal_infrastructure/
https://access.redhat.com/documentation/en-us/red_hat_openshift_container_storage/4.6/html/deploying_openshift_container_storage_in_external_mode/
https://access.redhat.com/documentation/en-us/red_hat_openshift_container_storage/4.6/html/deploying_and_managing_openshift_container_storage_using_google_cloud/
https://access.redhat.com/documentation/en-us/red_hat_openshift_container_storage/4.6/html/deploying_and_managing_openshift_container_storage_using_ibm_z/
https://access.redhat.com/documentation/en-us/red_hat_openshift_container_storage/4.6/html-single/deploying_and_managing_openshift_container_storage_using_ibm_power_systems/
https://access.redhat.com/documentation/en-us/red_hat_openshift_container_storage/4.6/html/deploying_and_managing_openshift_container_storage_using_red_hat_openstack_platform/
https://access.redhat.com/documentation/en-us/red_hat_openshift_container_storage/4.6/html/deploying_and_managing_openshift_container_storage_using_red_hat_virtualization_platform/
https://access.redhat.com/documentation/en-us/red_hat_openshift_container_storage/4.6/html/deploying_openshift_container_storage_on_vmware_vsphere/
https://access.redhat.com/documentation/en-us/red_hat_openshift_container_storage/4.6/html/updating_openshift_container_storage/

Red Hat OpenShift Container Storage & AR =&

SR R

YAk gl BA) 5 5} 51e] Red Hat OpenShift
Container Storage 9] o] A H] 2 W T AH 5 = of &
Aol ol 2Eg A &

Multicloud Object Gateway(NooBaa) & A}-& &} &}
ojHE FEE B thE FETE A NM 28
A gz HE

Red Hat OpenShift Container Storage-§ =% 2] %] %

% 9] LA 3 A

Red Hat OpenShift Container Storage & 2] 2~E] o] A

o A F == wA

Red Hat OpenShift Container Storageol| A 2] &%

Red Hat OpenShift Container Storage 4.6 2 2] 2~
BUEH

OpenShift Container Platform £ 2] 2= E & B 39]| A]

H A 4% vlo] 28| o] A

4.13. VMWARE VSPHERE £ & & A&

OpenShift Container Platform<-

- Red Hat OpenShift Container Storage 4] 3

Managing and allocating resources

Managing hybrid and multicloud resources

Replacing devices

Replacing nodes

Scaling storage

Monitoring OpenShift Container Storage 4.6

Troubleshooting OpenShift Container Storage 4.6

Migration Toolkit for Containers

e g7 28R

AF&-8H VMware vSphere 2] VMDK(7Hd Al T 2 21) BF S A& &

I A EYth VMware vSphere & AFg-8lo] o - 2 E 2] x| & OpenShift Container Platform 8] ~H &

2 2 A Y T 4= 25Ul Kubernetes 2 VMware vSphereol] t sl o] = F = ¢ <3k Z1 o 2 714 T o)

VMware vSphere 2§ 2 542
oA T2 A4 8L o] T
ZFa1
OpenShift Container Platform o Al
"] EeErE= oﬂ A:i = 'Ef E ]’ ] O‘j

S A 2 AR A B S

=
o
=444 2.

Kubernetes & &+ 2§ Z# YIS A1 &3 A= o
= %)

A7} 7] B Qlzete] T3k 2] 4 o] §lo]

o7 z2u A Y 4 3] F 1Ytk OpenShift Container Platform-& vSphere
235 SuhE o r Ao AZA g ot

FemY 9T usaz seugste] 22y
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https://access.redhat.com/documentation/en-us/red_hat_openshift_container_storage/4.6/html/managing_and_allocating_storage_resources/
https://access.redhat.com/documentation/en-us/red_hat_openshift_container_storage/4.6/html/managing_hybrid_and_multicloud_resources/
https://access.redhat.com/documentation/en-us/red_hat_openshift_container_storage/4.6/html/replacing_devices/
https://access.redhat.com/documentation/en-us/red_hat_openshift_container_storage/4.6/html/replacing_nodes/
https://access.redhat.com/documentation/en-us/red_hat_openshift_container_storage/4.6/html/scaling_storage/
https://access.redhat.com/documentation/en-us/red_hat_openshift_container_storage/4.6/html/monitoring_openshift_container_storage/
https://access.redhat.com/documentation/en-us/red_hat_openshift_container_storage/4.6/html/troubleshooting_openshift_container_storage/
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.6/html/migration_toolkit_for_containers/
https://docs.vmware.com/en/VMware-vSphere/6.7/com.vmware.vsphere.vm_admin.doc/GUID-53F65726-A23B-4CF0-A7D5-48E584B88613.html
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1. o2 el =2} 17 pve.yaml 3 & A A 5o] VMware vSphere PersistentVolumeClaim<- % €]

kind: PersistentVolumeClaim
apiVersion: vi
metadata:

name: pvc ﬂ
spec:

accessModes:

- ReadWriteOnce 9

resources:

requests:
storage: 1Gi 6
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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} 51o] A4 g o

I $ shell vmware-vdiskmanager -c -t 0 -s <size> -a Isilogic <disk-name>.vmdk
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apiVersion: vi
kind: PersistentVolume
metadata:
name: pvi
spec:
capacity:

storage: 1Gi
accessModes:

- ReadWriteOnce
persistentVolumeReclaimPolicy: Retain
vsphereVolume: e

volumePath: "[datastore1] volumes/myDisk" ﬂ

fsType: ext4 6
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vSphere 2§ & 93] vsphereVolume} 7] A& 9+ 2§ 3 JUth goj &2
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I $ oc create -f pvi.yaml
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PersistentVolumeClaim ¢ 2 4 E A o] & A}-8-5}o] pvel.yaml 3} 2 A A3 gy o},

apiVersion: vi
kind: PersistentVolumeClaim
metadata:
name: pvct ﬂ
spec:
accessModes:
- ReadWriteOnce 9
resources:
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requests:
storage: "1Gi" 6
volumeName: pv1 ﬂ
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Red Hat - - -
Virtualization(oVirt)
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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
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my-csi-app.yaml

kind: Pod
apiVersion: vi
metadata:
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

@ = sEEEEY lsAYT:

%
k9
o

I $ oc create -f my-csi-app.yaml
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th o] & Bl Y2 AR ALE T ¢ A= AA EF 2WAE AR YR A T Y o

535 &F 2WAEAA

VolumeSnapshot ¢ 2 4 E £ A A & w] OpenShift Container Platform& £2& =W AFS A A Sy o

A 27 Avg

e 23 =9] OpenShift Container Platform 2] 2 ¥ o] 2 221t}
e VolumeSnapshot ¢ B4 EE X 3l= CSI =2to]H & A3t A E PVCY Y]
o 1EA WMAEE Z2H| A Y5t 2EFA FP2YYth

o 2YAS ALSSEEPVC(FT BF 289)E AHESHE Pod7h gl T
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. o YAML=Z 4 ¥ VolumeSnapshotClass ¢ B4 E & 3} S A A

Ea:
L
a

volumesnapshotclass.yaml

apiVersion: snapshot.storage.k8s.io
kind: VolumeSnapshotClass ﬂ
metadata:

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

@ :=Fovelsssde S8 AET S AsUT

2. T e AEste] ol AN Ag S enAEg BRI
I $ oc create -f volumesnapshotclass.yaml
3. VolumeSnapshot ¢ 24 € = A A gt}

volumesnapshot-dynamic.yaml

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

ﬂ = 3k @ 3 9 Y t}. volumeSnapshotClassName o] 1] o] ¢l ©
kil

Q o] o # PersistentVolumeClaim ¢ 2 4 E o] o] £ Q] Ut} o] W& & 2| Ak

AT S BAFUT 2GS A o2 22 A Y= d e

=
I $ oc create -f volumesnapshot-dynamic.yaml

2YPAES FEo g e AYsEd e Sy
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1L $JolA A3 25 2WA P22 A ostE A 9o = volumeSnapshotContentName v 7}
W ke YAk A2 Al F sl of T

volumesnapshot-manual.yaml

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

>

Q AbA 28] A Y 5 2 Akl = volumeSnapshotContentName vlj 7)) 4= 7} 2 @ §H o}

—

o © o
TR

=

o

RElch

i

o] o]l @A A A Ge o BHAES YA

ol

o}
I $ oc create -f volumesnapshot-manual.yami

I $ oc describe volumesnapshot mysnap
The ol A1 mysnap & WAkl & Al R g B E 2A YT
volumesnapshot.yaml

apiVersion: snapshot.storage.k8s.io
kind: VolumeSnapshot
metadata:

name: mysnap
spec:

source:

persistentVolumeClaimName: myclaim

volumeSnapshotClassName: csi-hostpath-snap
status:

boundVolumeSnapshotContentName: snapcontent-1af4989e-a365-4286-96f8-
d5dcd65d78d6 )

creationTime: "2020-01-29T12:24:30Z" 9

readyToUse: true 6
restoreSize: 500Mi

AESH/T AT AA 2E2A Fd=9 2AHY Y

o9
Hd
ot

Fol A8 AZE U Th 22 Akl = o] TAE Aol A ALg 7Hs @ 2 F Ul Go]

o

—
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e true A kW 29 kS ALESHe] ) PVCE 298 4 A5yt
o false= 49 5H 2w Ako] YA AUTE AW 2Eel A Mt 29N AHE T 5

A A A"l = th g ZlE 7} %A H Yt} boundVolumeSnapshotContentName 2 = 7} ¢ &
H 7§ VolumeSnapshotContent ¢ 24 E 7} &) 5} 12 2~ W Ako] A H A YUt

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

OpenShift Container Platformo] £-§F A~WAES 214 3= WS A4S 5= A5yt
=
1. o o ¢} %] VolumeSnapshotClass ¢ B4 Eof & g gl 21A] 7 ) & %] % gt}
volumesnapshot.yaml
apiVersion: snapshot.storage.k8s.io
kind: VolumeSnapshotClass
metadata:
name: csi-hostpath-snap
driver: hostpath.csi.k8s.io
deletionPolicy: Delete ﬂ
Q HE 2WARS 2HA) & o Delete ko] A4 =l VolumeSnapshotContent ¢ B 4] E ¢} 317
71 =y sko] 244 5 U T} Retain ghol A4 € 79 71 & =W Ak Y
VolumeSnapshotContent ¢ B4 Et} = %= f-X] H 1}
Retain 7}o] 44 = 12 s VolumeSnapshotContent ¢ 24 E £ 214 51X o1
VolumeSnapshot ¢ 24| E 7} 24 5|1 &l Sl == 2U 2 F-X P Ytk YA 2A =
2E A Wl oM & {2 H YT
2. O B E S dgete] EF 2WAEE AU oL

$ oc delete volumesnapshot <volumesnapshot_name>

_—Q

o
i)

a)

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

—

3. 414 4 Ao] Retaino 2 448 45 oS 33 A stel BF 294 228 A4 gk

.

I $ oc delete volumesnapshotcontent <volumesnapshotcontent_name>

4. 19 Atgk:VolumeSnapshot @ HA E 7} 32 0 2 AA 2] G o™ AHA] A& AL 5 9
EE O EES dgste] d2 a2 FEAE A AT
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T8

VolumeSnapshot S EA Eof tdl o+ EF Fdd == EF
M 71EZERTMY S NS T U A
A& AHgEA

WE FEATHAAY WK AR D ol A 2
AR 3 kg 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
TEATAA AL BF SHAk] ARl H Y o

537. 55 =W &

s

VolumeSnapshot CRD &l = & Al&-3lo] 7| EF & o] FH 2 548 + dFUoh

VolumeSnapshot CRD 7} ©}¢1 o 5] 72 readyToUse #to] true & A A H 3 a3 gl 23 AL&8lo] A
e HlolHZ vl AAA =M EFS Z2HALE F dFHT

AP @7 AHR
e 23 =<l OpenShift Container Platform 22 228 o] & 1213t}

W AES 2] 9] 5+ CSI(Container Storage Interface) =2}o] v & A}&-3le] A H PVC(HS

1. ©+&-3} 7+o] PVCel 4 VolumeSnapshot t o] 8] 4222 %] 4 gt}

pvc-restore.yaml

apiVersion: vi
kind: PersistentVolumeClaim
metadata:
name: myclaim-restore
spec:
storageClassName: csi-hostpath-sc
dataSource:
name: mysnap ﬂ
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 ¢ B 4 E 9] o] 23] o}
Q VolumeSnapshot 3t = 44 & of gt}

g snapshot.storage.k8s.io 712 = 414 8| of g o}

2. & B8PS dYsted PVCE A Y
I $ oc create -f pvc-restore.yaml
3. O HES Ydgste] E4E PVCIF A H A=A 1Yok

I $ oc get pvc

= 7)e] B2 PVCHF EA P .

5.4.CSI &§ 54

= &A= OpenShift Container Platforme] vl o] 8] &4 & WA 87] flel] 71 47 =54 5T
t}. o] 7] 5 & XY = & CSI(Container Storage Interface) =2}o] vl o A vk A& 8 5= 915Ut} CSI & &
A& Z2HAYat7] Aol 7 25 sl & &AL glojoF gyt

5.4.1.CSl =& 5A4 7/l &

CSlI(Container Storage Interface) 2§ Z4l= 54 A HolA 71& J T+ 2Fo] ExAgYt

AL AW 2ES YA XL A AN AP E LS G BAGUT FH 2R
QY FREEFBESASHEAAY 2F BAS AT £ IEUn

1 = A APl 2 A E 7 9 3R] <Y ) PersistentVolumeClaim 2 2 4 & o] 7)< dataSource
7t 53 v 29 o] 2ol A 7] F PersistentVolumeClaim$] o] & & §-3t=5 gg Yt}

5.4.1.1. A4 A g
7122 © & OpenShift Container Platform-& o] & g+ #) gto] 9l &= CSI 2 & 242 A4 gt
o YA PVC(IT EF FY)=s 22 PVCe 5L WP 2=d o] 20 lojof Fth
o LUl AEYA S FL&oF FYh
o CSl=gto] oA uk A P& AR 3 5= 9J 5 U th In-tree 2 FlexVolumes: A ¢ = ] ¢k th
® OpenShift Container Platformell &= CSI =2}o| v 7} 35 o] A Yt A HFYE = 2 E
2] A Wl 7} A 35k CSI =ho] & AR 614 A] @ CSI =efo] W ol A Al gete A x| A S o

EAA L.

o CSIE=golzt 25 %Al 715S TASA £ 5 As1th A48 U] &2 CSl =efoln 47

PR EX RS

® OpenShift Container Platform 4.6-2 CSI AF<F 9] W 11.0S X4yt
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5.4.2.CSl 5§ 54 Z2¥H] Ay
%xﬂﬂ PVC( T+ 25 ZEU)API S BAEE QS o CSI EF B4 22| AYS EFAFYL =

Al & CP”WCiﬂz 1aﬂ%ﬁt+cm?i<45 13 FHoE FAPEUY & 7HA A9 = &
o) 3t Lﬂ o] 23 o] 20| A 7] PVCE # %38+ dataSource S 7138l oF 3 th= 2 JYth,

A 8T A
e 23 <] OpenShift Container Platform & 2] 228 o] 2121 5 of l &1t

o 2§ BAZ AUt CS| Saho| WS A& 3te] PVC/H A4 H A5 T

o FH EZeuAYL s 2K A AST T AgUth AA ZRul AU A & BA] X
A A8+ feun

A7)
712 PVColA PVCE EA| st A tha2 =l FH

1. t+e YAMLEZ A ™ = PersistentVolumeClaim 2 24 EZ A} 8-3lo] vt S A A3 A4Sy
c}.

pvc-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:
kind: PersistentVolumeClaim
name: pvc-1
@ e udss ZeaAgss 2R 2z o FYYTE MR 2R A FHaE
AHE-& 4= 9l o1 storageClassName-&- A} oFol| 4] A 2Fat 5= Q)5 o).

2. O HE S Asste] o] @A A AGet S HAEE AT
I $ oc create -f pvc-clone.yaml
Af PVC pve-1-cloneo] A A & Ut}

3. BEF SAVE A H v HRE S A st EHlEA=A gy
I $ oc get pvc pve-1-clone

pvc-1-clone] Bound 2 3% A] 1t}
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ol A M2 BA € PVCE AH§31o] Pod& 74 & w71 AU o
4. YAMLZ 49 Pod ¢ BAER 5t g A4ets A4 g th ol & 59 thg 3 2

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

name: mypd
volumes:
- hame: mypd

persistentVolumeClaim:
claimName: pvc-1-clone ﬂ

Q CSI 2§ Ex) 2t o AA 2 B4 PVCY
A E Pod 2 24 E 7} Y dataSource PVCe} =3 2 o 2 B E PVCE AL, B4, 24 s}

A 29 A4 Z07L A o

5.5. AWS ELASTIC BLOCK STORE CSI DRIVER OPERATOR

551718

OpenShift Container Platform-2 AWS EBS(Elastic Block Store) 2] CSI(Container Storage Interface) =
gho]|H & ALE-ate] PV(F T+ EF)E Z2H| AP F AFHTH

8

AWS EBS CSI Driver Operatore 71& Z 2] 5 7] & 218 Y1t} Technology Preview 7] &
© Red Hat T2 A 48] 2 522 A oK(SLA) A A 91514 @ov] 7]55 0 2 92514
& ALY BN Z2GH BN ALk AL AR A e o2 E 7]
T2 A FFAFE VTS 2710 o] 8 ol A A A LA o] 7] 5E H &
R N PN DTS

Red Hat 71< Z g B 7] %9 A W 9o o 3 2pA 3 W 8&
https://access.redhat.com/support/offerings/techpreview/ & =314 Al &

CSl(Container Storage Interface) Operator & =2lo]H & A&t ufj = o+ 2~ &2 A 9 CSI 2F -

el tisll sA ek o] EHUth

AWS EBS 2~ E 2] %] zp2to] np2-E = CSI Z 24 A PVE A A 517] 93 OpenShift Container
Platform-2 openshift-cluster-csi-drivers J] =3 o] 2~ 0f] 7] 22 © 2 AWS EBS CSI = &}o] H ¢} AWS
EBS CSI =gtolvi & A gyt

® AWS EBS CSI Driver Operator = 7] 2% ¢ & PVCE A A &}+= ©l] AH-8 & & 2l &= StorageClass=
23 ™
=

Al g ok AWS Elastic Block Store & Abg-sh= 9+ 2=E 2] A o] A3 ¥ 2 AWSEBS
StorageClassE A A sl 34 o] 9175‘413}-
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o AWSEBSCSI Ez}o] B2 L4318 AWS EBS PVE QA 2 n} 9 E 3 = 9]

)4

Uk
B3

OpenShift Container Platform 4.5 & 2] 2~ € o] AWS EBS CSI| Operator ¥ =glo] & A
=] &= 73 ¢ OpenShift Container Platform 4.6 0. & ¢}t o] E}7] ol 4.5 Operator ¥
Tetol W E Al A oF .

-

55.2.CSI A H

2EZA dlt = dubE o & Kubernetes?] d B2 ~E g X =gto] ¥ = A &3 t}. CSI(Container
Storage Interface) 7-8 <& E &l E}A} &5 A= T o] Kubernetes Z =2 W7 3% ¢kl X3 Qe H o] X~
£ AHg et 2E A %aﬁ;q} S AFTE 7 AdFUH

CSl Operator= in-tree 8§ Z & 229l A A& 4= §l= BF 2W A 712 OpenShift Container
Platform A} &2} 2 E 2] A] S4<S #) 33 o}

T8

OpenShift Container Platform-& 7] 2.2 © & in-tree =& CSI7} o} olv] = A& 3}
o] AWS EBS iia} A& Z2H) A YU} o] in-tree EglolH &= OpenShift Container
Platform¢] &< fJu o] Eo A A A G Ut 7] F in-tree E=gto] W & AFE-dlo] ZEH| A Y
HEF2 A C5| tetol R mfo]ag o] 4 Al & Yo

OpenShift Container Platformoll /] AWS EBS &+ 25 & 54 22 Z 24| A 3= Wy ol o 3l 244 gk
-8 & AWS Elastic Block Store & A}8-3}= 9 F+ 2E 8 A & 2344 Q.
F7tE s

o AWS Elastic Block StoreE A}-g-8l= o 4 A4

o CSl&EF 74
5.6. OPENSTACK MANILA CSI DRIVER OPERATOR

5.6.1. 7] &

OpenShift Container Platform-2 OpenStack Manila & 3 A] =¥ 4 H] 2 2] CSI(Container Storage
Interface) =2to| W & Ab&8to] PV(F T &8)E Z2HAY T 5 AU

CSl(Container Storage Interface) Operator & =2lo]H & A&t ufj = o + 2~ &2 A 9 CS| 2F -
dol thasl A sk Aol EFU T

Manila 2 E 8] A 2p2be] wl$-E == CSI Z2H| A Y PVE A4 317] 93] OpenShift Container Platform
2 Manila AH] 271 @A 3lH 2= OpenStack & 2] 2 E] o] Manila CSI Driver Operator % Manila CSI =
ghol W & A X Y o}
® Manila CSI Driver Operator+= AH& 715 8 2 & Manila & #3 sl PVCE A st= ol 2
Q3 ~2E A FY =2 A A Yl Operator= openshift-cluster-csi-drivers ] ] 2~ 5] o] 22 0]
AAHU T

® Manila CSI =z2}o] B S AL-&31H Manila PVE 44 2 vt $ES = QU =gl v &
openshift-manila-csi-driver 1] ¢} 2~ o] 2] A 2] g Y t}.
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2B A WlE = dubA 0 7 Kubernetese] A2 ~E 2] %] =gto| v & A &gt} CSI(Container
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E AbEste] 2E A %313—?1 SAFTE T AFHH

CSl Operatore= in-tree & Fe] 2210l A AFEE = §le BF 2H A -2 OpenShift Container
Platform A} &2} 2 E & ®] &4 S A 23 o}

5.6.3. Manila CSI Driver Operator # gt
Manila CSl(Container Storage Interface) Driver Operatorel t}2-3} 72 A| 3k A}gko] A8 U}

NFSTH 2] 91

OpenStack Manilas= NFS, CIFS 9l CEPHFS9} 22 B2 W EN A A4 2EA] T2 EFS A 435}
™ OpenStack E&F-F-=0 A A8 5 o 2 AL8-& &= 9l &1t} OpenShift Container Platform 2] Manila
CSI Driver Operator= NFS Z 2 E 21 2] 54t} 7] 2 OpenStack F2}-$- =04 NFSE A& &=
N A 3= R ¢Fe 79 Manila CSI Driver OperatorE AF-8-8}o] OpenShift Container Platform 2]
~EdA g T2nAde S+ gdey

ul ol =7} CephFS-NFSQI -9 2 AL A A = A 5t

PV(QT &H)o 2HAS 7o EF S 2R H &8 #1W Manilao A o] gt 7] &S A A s+

] 3}elaf) ofF gFu) th Red Hat OpenStack #H2] 2t = 2~ AF(extra-spec snapshot_support)e o 3+ %]
S g4 3habar 2~ Akl A Z-f-(F7}-spec create_share_from_snapshot_support) = A 4 sl el &
*Eﬁlﬂ S 2ot A4 R T FE A FHE Ao UL
FSGroupst A=A g5yt

Manila CSI= o] &) =19} o] 8] AF& A7) A 28 = Y= 24

A8 A YA ¥ th o] = ReadWriteOnce 9 H]*_ 1= ) o]

2 A Yl wb2kA Manila CSl Drivero| 4] =50 & Al23}17] 9a] =502 A

o fsType 542 2| A 51A &= Aol Q3 Th

H S A ¥ st = 2 FSGroups
EF o Aol = npztrt
dete 2EYA Y&

Y
1A
2>
e |y
n_l.:

T8
Red Hat OpenStack Platform 16.x 2 17.xol| 4] NFSE& &3t CephFSe] ¥f I} A] 28] A
H] 2 (Manila)& Manila CSIE %3] OpenShift Container Platformol] 82 943 A1 4%

Yyt 281} o] ER AL U2 TS 9% A o] ol d Yt} Red Hat OpenStack
Platform-& CephFS NFS Manila-CSl| -rJ 2= JA AL A T3 WF A S HES)H
AL

5.6.4. % © = ManilaCSI 2§ Z 28] 44

OpenShift Container Platform& A1-& 7}% 3 Manila & f & vt 2E 8 A P22 A XUt
A= YAML 3} & Manila % 3 3 CSl(Container Storage Interface) =2 2l ol A ¢+ 3] & 2] Yt}
off F&] Al o] A 7 & =}= RWX(ReadWriteMany) 2 E 2| A & 54 2 Z 2 H] A slal YAML v Y 3| ~E
E ALESte] Z2E A E HA A ARE-Sh= of Al o] ol PodE W 23 A F U

PVC A 2] 2E X Z 2 Iz A 2 5 o] AWS, GCP, Azure ¥ 7] E} Z & & o) A OpenShift
Container Platforms} 37 A1-8-3l= 54 g Pod 2 PVC(F 1+ &F S ) A EAET F AdFH T
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]
Manila 4 8] 2~3= A1 €8 A}8} 9] Y t}. RHOSP(Red Hat OpenStack Platform)o A A v ==
95514 920 Manila CSI = eho i 7} 2 2] 514] €3 Manila 22 2] 22 27} 4
GRS

AR @ AV

® RHOSP&= A4 3gk Manila®} &7 vl £ =] o] OpenShift Container Platformel| A 55 & T3 o=
Z2uAY 9 reEstE U AHE S S YT

A zH(UI)
W ZES A S ManilaCSl 5 & $3 o= AAdsH ™ th5S 3 ok
1. OpenShift Container Platform &< oA 2E# A » g3 25 ZY 9L Y

2. 47 2E 2UL A M aclN 97 BF FAL AL TR
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Es|
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[>
fm
A
A
il
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[>
il
Y
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iu)

a.

b. 2Eg A FdU Y AF3olFS dHIFY L

o] PVCE &8 2H 9] o8 ==29] o 2] Podol| Pl LEI L= 5= PV(H+ &
)2 A& stel W RWXE A&y o).

4. 2EYA U 2712 BT
5 wE7|E S8t I EF FUY S AT L ST EES AT

A 2H(CLI)
CLI( % % 91E] 3 0] 22)E A} 3to] Manila CSI 252 2 o2 A ste | theg a3k

. T YAML=Z A ¥ PersistentVolumeClaim 9 B4 E & A}-8-3lo] 3t S A A slaL A3y

=y

pvc-manila.yaml

apiVersion: vi
kind: PersistentVolumeClaim
metadata:
name: pvc-manila
spec:
accessModes: ﬂ
- ReadWriteMany
resources:
requests:
storage: 10Gi
storageClassName: csi-manila-gold g
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@ cIPvCE =229 o8] =9 of 2] Podel leE SRS s PV(D T £F) 5 AL8-8
W RWXE AHS- Yok

@ =IXwdEs ZeuA Yt 2EA 2820 o] F YT Manila =E2) A Fe) =
£ Operatorol ¢]3 2 2 4] % d ¥ 1 csi-manila- 3 FAF71 4 &F Yt}

2. & 8RS A st ol Ao A A3 o BAES AT
I $ oc create -f pvc-manila.yaml

A PVC7T Ao

3. EFOlAAHIL FHHAESA 2
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ol
ot
mlo

218 gk o},

L

I $ oc get pvc pve-manila
pvc-manilacl] Bound 7} 32 A] Yt}

o]Al A} PVCE At&-sle] PodE #+4 & + AUt

F7teas
o CSl&F 34

5.7. RED HAT VIRTUALIZATION(OVIRT) CSI DRIVER OPERATOR

571718

OpenShift Container Platform-2 Red Hat Virtualization(oVirt)-& CSI(Container Storage Interface) =&}
ol & AHgto] PV(J T B5)E TRuAY e 4 A&k

CSl(Container Storage Interface) Operator & =2lo]H & A&t ufj = o+ 2~ &2 4] 9 CS| 2F -
dell sl <A sk Aol FHFU T

Red Hat Virtualization(oVirt) 2=2E 2] X] 2[4k vl E &= CSI Z 28| X PVE A A 317 93
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apiVersion: storage.k8s.io/v1
kind: StorageClass

parameters:

type: gp2
reclaimPolicy: Delete
allowVolumeExpansion: true 0
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kind: PersistentVolumeClaim
apiVersion: vi
metadata:
name: ebs
spec:
storageClass: "storageClassWithFlagSet"
accessModes:
- ReadWriteOnce
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resources:
requests:
storage: 8Gi ﬂ
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StorageClass A 9] <]

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

name: gp2 e

annotations:
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storageclass.kubernetes.io/is-default-class: 'true'

provisioner: kubernetes.io/aws-ebs 6
parameters:
type: gp2

() API 24§38 Y.
Y

(Z4) & A apiVersion]

A zeuAye) #3uT.

A 574 =R AU e v g, S8l wet HAE Yo

QD009
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F7VE .
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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I kubernetes.io/description: My Storage Class Description
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apiVersion: storage.k8s.io/v1
kind: StorageClass
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metadata:
annotations:
kubernetes.io/description: My Storage Class Description
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lo

7.3.3. RHOSP Cinder 2 H 4 E %

cinder-storageclass.yaml

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

name: gold
provisioner: kubernetes.io/cinder
parameters:

type: fast ﬂ

availability: nova 9

fsType: ext4 9
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7.3.5. AWS Elastic Block Store (EBS) 74 Al A ©]

aws-ebs-storageclass.yaml

kind: StorageClass
apiVersion: storage.k8s.io/v1
metadata:
name: slow
provisioner: kubernetes.io/aws-ebs
parameters:
type: iot ﬂ
iopsPerGB: "10" g
encrypted: "true"
kmsKeyld: keyvalue ﬂ
fsType: ext4 9

OpenShift Container Platform Z 2] 2~ E o] :==7}

(Z = AFahiol, gp2, sc1, st1 S ol A A8 gy} 7] E3E2 gp2 Y Lt} & 2 3 Amazon Resource

Name (ARN) 3t-& AWS A A 2 2514 A1 9
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azure-advanced-disk-storageclass.yaml

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

name: managed-premium
provisioner: kubernetes.io/azure-disk
volumeBindingMode: WaitForFirstConsumer ﬂ
allowVolumeExpansion: true
parameters:

kind: Managed 9

storageaccounttype: Premium_LRS 6
reclaimPolicy: Delete
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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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I $ oc adm policy add-cluster-role-to-user <persistent-volume-binder-role>
%9 o
I 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
parameters:

location: eastus 9

skuName: Standard LRS 6
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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 e
provisioner: kubernetes.io/azure-file
parameters:

location: eastus

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: standard
provisioner: kubernetes.io/gce-pd
parameters:
type: pd-standard ﬂ
replication-type: none
volumeBindingMode: WaitForFirstConsumer
allowVolumeExpansion: true
reclaimPolicy: Delete

Q pd-standard == pd-ssd 5 sl E A g gt} 7] 2712 pd-standard ¢ U o

7.3.9. VMware vSphere 2 B4 E & 9]

vsphere-storageclass.yaml

kind: StorageClass
apiVersion: storage.k8s.io/v1
metadata:
name: slow
provisioner: kubernetes.io/vsphere-volume ﬂ
parameters:
diskformat: thin 9

OpenShift Container Platform=} 7] VMware vSphereE AF-& 3= W o] of 3F 2FA| & Y &-&
VMware vSphere A 4] & FF 2314 A1 2

diskformat: thin, zeroedthick % eagerzeroedthick-> T
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I $ oc get storageclass
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standard kubernetes.io/aws-ebs

=5
NAME TYPE
gp2 (default) kubernetes.io/aws-ebs ﬂ
@ (efaul)= 712 ~E2x 2 as YedY o

2. 718 ~E 2R Z 29 3l =4 storageclass.kubernetes.io/is-default-class 2] 7}S false =
73 gy o}

$ oc patch storageclass gp2 -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 E7]
| S 7| Eo 7 AA ).

N

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

=9 9
NAME TYPE
gp2 kubernetes.io/aws-ebs
standard (default) kubernetes.io/aws-ebs
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