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ol Al 8 5€ PVE B2 PVCol A A8 8 5 slF Yt
3.28. 97 25 I 42 W

T EF I A 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
default/claim1  manual 10s

pvc-b95650f8-b7b5-11e6-9d58-0ed433a7dd94 4G RWO Delete Bound

1
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default/claim2 manual 6s
pvc-bb3ca71d-b7b5-11e6-9d58-0ed433a7dd94 4Gi RWO Delete Bound
default/claim3 manual 3s

3 e @ G Bl LntE gao) YEA AT

I $ oc get pv

%9 o
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] &9 9 A default/claim3 =& o] v}l H EFo| o] #] Retain 3] A A& zh&U o) A

4217} default/claim3 23 9 & 2HA| & v 2 F o] A5 2 21A| 5 %] 51Ut

3.3.PV(3d+ 2 §)
FPVell = AbF 2 el 7F R YT ol 259 AL gelol 3 o= the 3t 2y

N

PersistentVolume 2. B A E A o] o

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

status:

0009

1
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3.3.1.PV 3§

OpenShift Container Platformoll M & th2- 2} 242 9+ 2§ 22129 Ayt

ftlo
N
r{

® AliCloud Disk

® AWS Elastic Block Store (EBS)
o AWS EBS(Elastic File Store)
® Azure Disk

® Azure File

e Cinder

o oW AY

o GCEY Y=

e |BM VPC Block

® HostPath

e iSCSI

o T EH

® OpenStack Manila
® Red Hat OpenShift Data Foundation

® VMware vSphere

w
w
[N)

LS

2

02 PV(FT BE)NE 53 2EYA § 3ol AFUTH o= PV §F £42 A8l 43

Lo
e

oft et
e

% elUth 2t PVE 57 PVl 7]

Zel9e A2 B Es) fAH BES WY FY Tk FLSA DAk F 4R e A s vt 2

ARV S A S m 0 A g el T Beb o el ojE AT AU B E e
ot 517 e o) & Sof, 299 230 RWOCIA R A8 7158 2 & 86 ol NFS

PV(RWO+ROX+RWX) A5, RWOE X stz ZFg do] NFSeF & X5

r-\o
of

P4 A QAL WA AEHUT BF) BEEALEAY 933 ANFAL Y B REE TP o)
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7| Bt A ZFobof U th NFS BLISCSIgL 22 F 7l 9] &F 3l <
A ' s s AT REe FHU A AN F dsUS EF FEH
- =M= EFUTh

BFol 2E3E ¥ A7) Ao 2 A7 A EH YT vld = R ETH A A 8
A7 7t A FHE 28 S S W7t 27 EA YR 7F 28 o s wkEE o

U ol AL =7t yEEo syt

A2 R CLI ¢}o] A

ReadWriteOnce RWO 250 G o] 9 ]-27 % nteES 4 gLy

ReadOnlyMany ROX BEo oy =roa] g7l dgo 2 ufeET 4 Ut
ReadWriteMany RWX HEEo oy 2o o] 7]-2A7] & ulLES 5= 9l )

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 =

11 °5“%@%@?%%HWEE%EH%4ﬂﬁﬂﬂHﬂﬂ@%%%ﬂ%

E32.PVol ALH A s mE

ReadWriteOnce [1] ReadOnlyMany ReadWriteMany
AliCloud Disk | - -
AWS EBS 2] i - -
AWS EFS | | |
Azure File | | |
Azure Disk | - _

14
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ReadWriteOnce [1] ReadOnlyMany ReadWriteMany

Cinder | - _
stol 2 | | 13
GCE3 T y== | - -
HostPath | - -
IBM VPC Disk | - -
iSCSI | | (=)
24 =25 ] - -
NFS | | |
OpenStack Manila - - |
Red Hat OpenShift Data | - |
Foundation

VMware vSphere | - g4

. ReadWriteOnce(RWO) £ F 2 o8] == vf2ET 4= gl5 Ut A| 2" o] o] ] A o) gt =9
H

rEo] 9 7] w o, == 7} A o 51A Al”ﬂl—s— A RWO EF & A =t o nlS-EsE= A
= 588k FFUTh o= 8l tF A4 L/ MAA T BEAEHE 4 T EFol dAE A
Soh 7o) Fa AZRE ANl HlolE 7l £AEE A WA 5] 8 FRE AL FEe] W
/@ 1_]_' LE.°TI/\‘1 PodZ& Z\_]—;(ﬂ{sﬁ o]: ;;-ﬂ]_q E}—

2. AWS EBS 7]u}t Podol] ] A A] vl £ A kS AF& 3 o)

3. 9A 5 EF T goly A d 2 iSCSlof o ¢k RWX(ReadWriteMany) 4 Al 2= 2 =5 X3t o}

A S &2 "B A AEE AL
4. 712 vSphere g7 o 4 vVSAN 3} A H] =5 2] 31+ 7 -9 OpenShift Container Platformoi] A
d %] gt vSphere CSl(Container Storage Interface) Driver Operatore= RWX(ReaderteMany) =
Fo Z2uA Y-S A3 h vSAN Y A u] 27 A E o] A ¢31 RWXE 23 s 2
o] A A &l @ F7t 7= HYth A4 g U & "Container Storage Interface” — "VMware
vSphere CSI Driver Operator A}8"& 2384 A] &
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CHA A

Available obe] el v G H A & A LYYk

Bound EFol Fgdel vl gy h

3 Al e Aol A AA R, 2] 227t o} Fej 2E e 93] 5] A ok
Eh=

21 5] BEHFNA 2E st A g E U

o2& A sle] PVol vlel g | PVC] o] 52 &eld 4= &Yt

I $ oc get pv <pv-claim>

3341l vgE A4

mountOptions &/ & A}8-5lo] PVE vl Este 5<¢H At E S S AR S F AdFU

& ol v AEU

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

@ s=n

E §410] PVE Y220 npeE st Sk ALg Pt

Mo



® AWS Elastic Block Store (EBS)

® Azure Disk

® Azure File

® Cinder

o GCEdt ==
® {SCSI

o 24 EFH

® NFS

® Red Hat OpenShift Data Foundation(Ceph RBD %! &l )

® VMware vSphere

3

vol ] A4 & HostPath PV vl 2-E 2

F7tEas

® ReadWriteMany vSphere 2§ # ¢

34.9+ 7 =d ¢

A

Ruld

= A

il

]_
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A

ok
=

=
H

Y,

34. 47 2EA ol3

z} PersistentVolumeClaim 2 2 4] E o] = spec ¥ status’} £ 5, o] = PVC(YF T+ EF ZaY) AF

¥} gehol 3L, o & 5 The 3t &L,

PersistentVolumeClaim @ B A E A 9] 4

909

kind: PersistentVolumeClaim
apiVersion: vi
metadata:
name: myclaim ﬂ
spec:
accessModes:
- ReadWriteOnce 9
resources:
requests:
storage: 8Gi 6
storageClassName: gold ﬂ
status:

PVCe o] &

917]-27) 8 vk E AL A

PVColM ALg- & = Sl 2B %
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.11/html-single/storage/#persistent-storage-csi-vsphere-rwx_persistent-storage-csi-vsphere
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Q Z ¢ el €23 StorageClass©] ©] &

e Abe e = F# o2 storageClassName <7 o] 2E2]%] S 29 o] 52 A sto] 54 2R A
s 23T 5 25Ut PVCe} storageClassNameo] 53l @ 3 ¥ Fg) 2=¢] PV PVCo] 1}
AP F AU FHEH g As §4 Z2RAUE 748k st o] o] 2E2A] S8 Lol A
H 25 A8 F dsUth S22 &2 2h= PVCE A A X 8h= PVE A T &+ Ad5UTh

T8

S 2EYA YA AL T EHE w72 AEA] SHREELAANG F
Aw YT o] 2E& A F 2= Operator7t &2F-313L Alo] FUth F4 2 go] & A o] £
o= AHA S AY HA T & glsUth o2 5 2to] B8 s 4 AHEA A o] 2E A Z

2% A ola o} g o,

Y2 #YAE EEPVCY 7| 2EYA FHPE2E AR FE UFUS 7| & 2EA] 27t
T A PVC=""2 47 ¥ StorageClass == storageClassName =2 o] ~E 2| %] F =& A <
ShaL PVol vl G H =5 Al 2 o 2 @ A 5f oF gt T

ZFa1
TN ol de] 2R FE v 7| E3to 2 F A 5 storageClassNameo] WA 2 o &2
ARE AT PVCE LD = AFUTh wab] Vo] 2EEA] SFHP AR 7| Ego =

Aol oF g

344.2Hd= =F2=

ZHYAS EFOE ALE3lo] Pod 94| 2 2B A FH UL FH S AHE8H= Pode} 5§ vl =3
o] el qlofof itk Z 8 2H = Podo] vl &d| o] 2o A S & ML o] B AR st 29U S
7] ¥ 3l+= PersistentVolume S 714 U th EF& S 2Eo nfEHY, o & EH U334 5t

=

$2E 9 Podo] 2§ vl-LE

kind: Pod
apiVersion: vi
metadata:
name: mypod
spec:
containers:
- name: myfrontend
image: dockerfile/nginx
volumeMounts:

18
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- mountPath: "/var/www/html" ﬂ

name: mypd 9
volumes:
- hame: mypd

persistentVolumeClaim:
claimName: myclaim 9

@ roduiiel 2FL vleEsE ARAYT:
Q nES BFO oYUt HH oY R E,/E= S 2EC} 1 o]Lﬂoﬂ/q 3t 7 2o vl LEF]
A Al L. 2 o] 7F S~ E [devipts vl 3 3ol St ek Adho] Sl B S AE Al 2Eo] &

H
4 5 14U Tk hostE AHgshe] EAES vheEShE o] A g

© s uPzs)z 2l A E PVCY o 5 YUY T

OpenShift Container Platform& 914 2 25 S A o2 Z 20 AY T = dFUth ol e BEFd &
:L‘ro‘ Al =" o] glom v aao)] A AAY AA AEEA] MHAE F sk Heﬂlﬂlolé‘ioﬂ ”h o] 4

AT > AFdh

AA] B2 B F5 2 PV Y PVC A}k volumeMode:Block-& %] & dlo] Z 28] A FH Ut}

AliCloud Disk | | |
AWS EBS | | |
AWS EFS

Azure Disk | | |
Azure File

Cinder | | |
glou] A | |
GCP | | |

19
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HostPath

IBM VPC Disk | | |
iSCSI 0 !
2HEF | |
NFS

Red Hat OpenShift Data I | |
Foundation

VMware vSphere | | |

=

TEOE U AYT F YA T A A YHA F= EF EFSAME

Z g B 7154yt Technology Preview 7] %8 Red Hat Z 249 A Aju] 2
oA AP A Fom 7| 5H R A Fes F UFHT weA] 2=
AbEStE A2 AASA FFULh ol 75 AFEStH T AE 7T
S Qo] A HA ol A aLZ o] 7 TS H AES AL F =S Al g S Q)
RedHat 71& Z2] 5/ 7159 AL Heof tigk AA et W 8- 7= 22|+

F1E FERIAHA L

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

Q o] PV7} 99 A] 22 259 el 2w volumeMode= Block <. & A A &) of 3t}
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https://access.redhat.com/support/offerings/techpreview/

3. d+ == A olEl
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 5988 UER 2 W volumeMode S Block o & A & 3 of g1t}

Pod A} <

apiVersion: vi
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

B = 7 %] o] A = volumeMounts t}j 2 volumeDevices”} A}-& 5 U t}. PersistentVolumeClaim 4
2 A EF B3 A A S 5 AF YT

mountPath th %I devicePath7} €14 &5 o] A &glol] visd 5= &2 A2 9] A=& vepd Y

o0 9
i
o

et

fr

persistentVolumeClaim 3 o] of of 31 of| A5 = PVC2] o] &3} A %] &)l oF & .

¥ 3.5.volumeModedl] O3 3] &5 = 3k

@ e
EERES g
25 o8
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E3.6. 55 EF A nld Ay e

PV PVC volumeMode

volumeMode

ot Al 2=H) ot Al 2=H) uhel g
ARAA we  ARHAA e Hhel g
el A 28] AR AR e Hhel g
AREHA e B A2 Aol
us us uhel g
AREA e BE uhel g E A e
us AR HA g SRR
el A 28] gs uhel g H A e
ns el A 28] uhel g H A e
=8
7S A A 81A] ¢ oA Filesystem<] 7] 2-zko] A& U Th

3.6. FSGROUPS A}-§-51¢] POD E}¢] o} 7+ 2
2EZA EFo A FL(MTIB o] ) o] 2238 A9 Pod A7k 2347 2 & 5= lFY T

o] & 7] ¥ % © & OpenShift Container Platformell A &-F o] v} E 2 uj] Pod¢] securityContext oj] =] %
¥ fsGroup 7 A X|t=F 7} BFO] TRl =0 gk &Fd 2 ATGS AAXNCE ARG T 5 U7 Wi
BT FAFUT R 259 45 &0d 2 AgS glstal W7 sk vl A 7ke] 23 48 5 2
o122 Pod A2 & =7 =8 & 4 9l &t securityContext W o /] fsGroupChangePolicy Z =& A}
£-3}o] OpenShift Container Platformo] E-&of th 3t 2f¢ 2 @3eS gelstar dasts i S Ao
T AFUTH

fsGroupChangePolicy = Pod Woll Al 371 7] Aol EF9] &fd 9 AgES AA 7] A 525 4
oY) o] == fsGroupS A Wt BF 78 - Alojd 2Fd @ Adtovt A8 Uh o] Z=o

= F 7HA 7 @ #hol dF Y Th

e OnRootMismatch: &
w

* Always: £Fo] vle=d u) 3 EFO A L 4L AT

fsGroupChangePolicy <]

I securityContext:
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runAsUser: 1000

runAsGroup: 3000

fsGroup: 2000

fsGroupChangePolicy: "OnRootMismatch" ﬂ

Q OnRootMismatch = 2| 7] A M3 S A H 22 Pod A 7F 23 A 2
t}.

3

fsGroupChangePolicyfield+= secret, configMap, emptydirs} 7+

2 A eFy o

3. d+ == A olEl
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4.1. AWS ELASTIC BLOCK STORE & A& 3= 9 144X

OpenShift Container Platform-2 AWS EBS(Elastic Block Store volume) & A &4 t}. Amazon EC2 &
Abgale] o 7+ 2~ E 8 %] & OpenShift Container Platform 22 2B & T 20 A J & 5 J &Y}
Kubernetes @ AWSo|| t3l] o] = B & 9] <43t A 0= 714 g o)

Kubernetes @ &8 Z#| Y2 E A&t #AeA= A 2EA R FY2HE Z2H| A Y 3FaL A
L2171 7] & el g}o) th ek X2 o] il sl 2] AAE QA S 4 A5tk AWS Elastic Block Store £
F2 A2 22U AYT FAFUTE I BEF2TY Z2AE E= Y2 o] 29 vl = A
ok o, OpenShift Container Platform S8 2B oM /T F AdFU I+ EF Fdd e 24 E
Ee vl s o]z AfstH AFEA7F 8 S = AdFUH S KMS 7] & 8 9] st AWSl| A container-
persistent EF & ¢h& 3t o dFUh

T8

OpenShift Container Platform-2 7] 2% © 2 in-tree (H] CSI) &2 221 & A}-&3Fo] AWS
EBS 2E X & Z 2 H| A J Y}

%% OpenShift Container Platform ¥ & ol Al = 7] <& in-tree &8 11 & AF-§-3lo] Z 2]
AdE EFol F53CSl =gto|H 2 mto] g o] A& A & Yt} CSI AbF who] 28 o] 41
ol Ao Ut mpe] ol S T EF, T EF FUY H 2EYA FH L0 2
2 712 APl L BAE S ALg-ot= W S WA oHA stk viol g o] Aol o g A4A &
W& CSI 2b5 wo] 2ol & xR L

.

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

71gY

T8

Qzere] 2EelA e WG E /L 2R FRAI FFEU

OpenShift Container Platform¢] 7 -¢- AWS EBS in-tree ol 4] CSI(Container Storage Interface) =2}o]H
2 2% mlo] 2y o]l AL TP(71& ZE]|R) 7| 528 A8 4 s Uth nfo] 2y o] o] @A 3t eH 7|&
in-tree =2}o] W & AH&-5to] ZE B A Y H EFo] AWSEBS CSI =20 M & AFE-SHE & 2p-5 0 & nlo]
el AP U T A & W& CSI A vho] Zal o] 4 75 FEsH4 A 2.

411.EBS 2E 2% E 2= A

sEA FUAE 2EYA FE U A FE TR 2 S W ASHUT 25X 22 A
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412. 4+ EF 2Ed A4

AR T A

OpenShift Container Platformoll A 852 2 nf2E3H7] Aof 7] & Qd ko)l 2E 2] A] 7} o of gt}
A3

1. OpenShift Container Platform && oA/ 2E2 X » J7 EF FE Y

o
il
1w
ol
T
o
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https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/concepts.html
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.11/html-single/storage/#persistent-storage-csi-migration
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.11/html-single/storage/#persistent-storage-csi-migration

4% 97 2E4A 74

2. g7 EF 2L A NN I EFE AU BB I I

OpenShift Container Platformo] £& 2 H}%Eé} Ze el dEsl7] Aol &4 &F 42l fsType
ufj 7] ¥ = of] ] 3) X]X*El - Al =¥l o] 3} o] Al e 13“4‘3} &2 7} «L‘r‘” /‘V\—E‘ﬂﬁi F R E A
Fom Ao BE o)y 7t AHA E AL A =

%3] OpenShift Container Platformo] 2] & A}-&317] Z o] £ ¥ 7] uf ol & 4] 3} 5 %] ke AWS
S PP EFOZ ALT S S

iz O
i

414. =-=2°] Y EBS &F
7122 © 2 OpenShift Container Platform& == 170 449 Hoj 3974 ¢] EBS BEF <& A At} o]
A e AWS B8 Al dAFU T 28 A Ad2d s F ol whet hFy
=8
Z 8 2~ A8 A& in-tree =& CSI(Container Storage Interface) 2§ 3 3l & 2 E 2] A

BN AR e 1,:_%%'3 SA) ol ARG EFA] eFofol Ut A4 E F o EBS
2§ S in-tree ¥ CSI E-F o] tha] M= Al2bgoh

4.1.5.KMS 7] & A-&-3to] AWSO|A] ZAH ol G EF 453}
AWSo|| A} container-persistent 2§ < ¢t3 3}517] 93FHKMS 7] 2 & o] 6= 212 AWSo]| v & wj 3 A]
A w5 R R A = A FE&EF U
AP 8 A
o J|E Qx| = 2B A 7} £ E ofoF Gl

e AWSO| A 3270 KMS 7] & A A s oF &1 o}

=E!
1L 2EEA 2 A AT

$ cat << EOF | oc create -f -
apiVersion: storage.k8s.io/v1
kind: StorageClass
metadata:
name: <storage-class-name> ﬂ
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https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/volume_limits.html#linux-specific-volume-limits

OpenShift Container Platform 4.11 2 E 2] %]

parameters:
fsType: ext4 g
encrypted: "true"
kmsKeyld: keyvalue 6
provisioner: ebs.csi.aws.com
reclaimPolicy: Delete
volumeBindingMode: WaitForFirstConsumer

EOF
© :=ox2Zazd e AT
@ =Z=vAYE 2FAH A4E AL Axd AT
9 container persistent & A& 3}k wf AL8-E 7] 2] A A Amazon Resource Name(ARN)
o

g
ARG 12 AT A AT FEHE % =7 true 2 47 571 KMS 7171
7] 1D 2 N

EH U o AWS £ 4 )

it m&:

2. KMS 71 & A A st= 2R A FHEE ARE St PVC(F T 28 e d)E A4 I

$ cat << EOF | oc create -f -
apiVersion: vi
kind: PersistentVolumeClaim
metadata:

name: mypvc
spec:

accessModes:

- ReadWriteOnce
volumeMode: Filesystem
storageClassName: <storage-class-name>
resources:

requests:

storage: 1Gi
EOF

3. PVCE A SRS ga = Ad oy S A4 o

$ cat << EOF | oc create -f -
kind: Pod
metadata:
name: mypod
spec:
containers:
- name: httpd
image: quay.io/centos7/httpd-24-centos?
ports:
- containerPort: 80
volumeMounts:
- mountPath: /mnt/storage
name: data
volumes:
- name: data
persistentVolumeClaim:
claimName: mypvc
EOF
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https://docs.aws.amazon.com/kms/latest/developerguide/find-cmk-id-arn.html
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41.6. F71 gl &=

® in-tree BF ZH AN A ST F ol EF & ‘ﬂ”}fj Ao F7 2B A FA AA 25k
v o] o 3k A B = AWS Elastic Block Store CSI Driver Operator o] A ZFZ 514 Al 2.

4.2. AZURE = A}-&-3t= G =2E A

OpenShift Container Platform-2 Microsoft Azure Disk 2§52 A Yt} Azure & A3t o+ 2 EE]

A 2 OpenShift Container Platform 8] ~H & Z 2 U] A & 4= l& Ut} Kubernetes 2 Azured]] o &
o= AHx %&e Aoz 7Y T ) Kubernetes J 7+ EF ZH AP A E ALE31HE B A= I+ 2E
YA 2 ZFHAHE Z2H A YI L AL A7) 7] 2 ol @) )3t X Ao] QT Y FAEE QHE S
Sl¢UIth Asure T 22 $E-& SA0% T2 d + gLt 97 BHE B T2 AE e
o] 23 o] 20 Hlel | ] %] ¢k © 1], OpenShift Container Platform S 2] 28 oA 2748 & d5Uth I+
EE’ agﬂo] [e] _Li}g_]E r= Lﬂoll\ﬂ]o]/\oﬂ _T,__Igl_o]_\j;] /\}3-;(]-7]- 1) stl 2= 01"\1/]\:},

T8

OpenShift Container Platform-& 7] 22 © 2 in-tree (H] CSI) &2 221 & A}-&3}] Azure
Disk 2E g A & Z Zu]#d g}

FS OpenShlft Container Platform B & o 4] = 7] & in-tree S8 291 & A}-&-35Fo] Z 2 1]
A9 € #80l 55T CS| Eefo)u] 2 ool 28]0) 4@ A % Y ok CSI A5 vhol e o] 2
ol d&sfof Ut mpe] o] S T EF, T EF FUY H 2EYA FH L0
& 7] APl L HA E S ALg-ele= W& ‘fﬂﬁ‘s A eFU T mho] g o] A ol o g A}A| g
W& CSl 2p5 mlo] 28 o] d & Frxas A L.

AA vpo] 2@ o] A & in-tree Z2] 221 g5 OpenShift Container Platform v o] A A
AHY

Fa
et 2EelA e WG E L 2EA FFAI FFEU

F7tEas

® Microsoft Azure Disk
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23
1. 71 Azure MachineSet CR(AF8-#} A o] 2] A2)S BAFSIAL v M H S A8 st AT
I $ oc edit machineset <machine-set-name>

o] 71 /] <machine-set-name > 8 T A3 & A} 835l HAIS Z2H| A YJsla] s BAl A EY

o},
2. BAE 9A A T B FAAR L

L

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

spec:
template:

spec:
metadata:

labels:

disk: ultrassd ﬂ
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https://docs.microsoft.com/en-us/azure/virtual-machines/disks-types#ultra-disks
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.11/html-single/storage/#machineset-azure-ultra-disk_persistent-storage-csi-azure
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1]
2]

providerSpec:
value:

ultraSSDCapability: Enabled @)
ol MAl M EAM A E =g Y ste vl AFS D & A Tt o] AXpel A = o]
zrel disk.ultrassd £ A& o).

o) ghel e 749] T 228 AbEB 5

=
H

v

o}

)

3. The WYL Adstel Julol = FAHL ALg sl BAl AEE Y G

4. vhe

® 000 O

$ oc create -f <machine-set-name>.yaml
YAML g e]7} 23t 2B A S =5 AP

apiVersion: storage.k8s.io/v1
kind: StorageClass
metadata:
name: ultra-disk-sc ﬂ
parameters:
cachingMode: None
disklopsReadWrite: "2000"
diskMbpsReadWrite: "320"
kind: managed
skuname: UltraSSD LRS
provisioner: disk.csi.azure.com ﬂ
reclaimPolicy: Delete
volumeBindingMode: WaitForFirstConsumer 9

25 A Ze 29 o] 5 A G o] AR M= o] gkl i s} cloud-disk-sc & AHg
P

~ge ) 2222 IOPS 45 A4 .
~EeA 220 A2l FS MBps2 X 4§ o)

AKS(Azure Kubernetes Service) ¥ 1 1.21 o] 2] 7 - disk.csi.azure.com 2 A}-&-3HU o}
o] A ¥z o] AKS<] 7 -9 kubernetes.io/azure-disk = A}-834 o}

HE] AL ] 2228 A8 8 Pod7h A8 w7k H ) s w o] w4 A4 o,

5. o2 YAML A o] 7} 2 3FH NetNamespace -disk-s¢c =E 2| %] S 2E FZ3 =5 PVC(F T+ &

=
"

Ed )= AT

apiVersion: vi
kind: PersistentVolumeClaim
metadata:
name: ultra-disk ﬂ
spec:
accessModes:



o

ol

- ReadWriteOnce
storageClassName: ultra-disk-sc 9
resources:
requests:
storage: 4Gi 6
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Y
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)
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4Gi

6. o YAML A o] 7} 3% PodE A

oX,

Fuih

apiVersion: vi
kind: Pod
metadata:
name: nginx-ultra
spec:
nodeSelector:
disk: ultrassd ﬂ
containers:
- name: nginx-ultra
image: alpine:latest
command:
- "sleep”
- "infinity"
volumeMounts:
- mountPath: "/mnt/azure"
name: volume
volumes:
- name: volume
persistentVolumeClaim:
claimName: ultra-disk g

© o uzaEAST S AT AN AES Ho1BE A%

disk.ultrassd & A} &34t}

Q o] Pod: Ultra-disk PVC= 3z 3t}

1 T W E S Aashe] Alsgo] A4 HNER ST

1 H

I $ oc get machines
Al 2~¥-2 Running *J- & ol 2l o] oF Yt}
2. A3 Fola =7t A4 A= A EH Y A v B S

o

I $ oc debug node/<node-name> -- chroot /host Isblk
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o| 4 =3 of| 4 0C aebug noae/<node-name >-= < NOUE-NAMe > = = 0| A] L B /J &% A 4f 5ol -
E A B S AEgdUth 12 ¥ ¥ ¥ chroot /host = 7] 5 2E OS HPOlLﬂElOﬂ o &
"—‘l‘lﬂﬁa Zﬂ*o}tﬁ] Isblk = S 2E OS A|2Hlo] A A" B2 X2 FA G}
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e Podo|d t] 23S AL EE uf$E (N HS ALl Y azs 2 AT g 99 &
A}ak YAML 5}l S A3 A 3hy o).

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

4.2.42 A2 Y235 A stsl= A Al EQ] A2 A4 &2

o] MM ARE ALLFI] BT = 9= EAE o|d)stL B A L.

4242149 O2a7t AQse 4T BF 2AVL fLES S e

ke g 2aFe) o8] A dH= I+ EF FH LS vEESE d £A47F A= A5 Pod7t
ContainerCreating el 2 =5 3 A 37 Eg AH Yt

Hd
[
p‘L

o] £ £ of additionalCapabilities.ultraSSDEnabled v 7] ¥ =7} Pod & T A~ H 3= =5 9 &
= HAl A A 2 A oE L/ WAA 7 EAH Y
StorageAccountType UltraSSD_LRS can be used only when additionalCapabilities.ultraSSDEnabled
is set.

o ol BAE AW e BH 2 AW sto] Pods A A Th

I $ oc -n <stuck_pod_namespace> describe pod <stuck_pod_name>
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® Azure File

4.3.1. Azure File 37 97+ &5 Zd I A

G EF UYL A AA Azure AIF 9 7] 7 3 Secret 2 WA E & A o5 of Gt o]
A =2 & PersistentVolume 7 ¢] o] A}-& 51 o Z 2] Al o] Ao A AFE317] 9a O+ 5 27 <o o &)
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® Azure File &7 &4t

o o] Ffol AT F A= AT HE(5S] 2EHA AL L INEAED 3

o))

Y.
Az}
1. Azure File 215 A ® 7} £ 3tH Secret 2 B4 E = A A gy}
$ oc create secret generic <secret-name> --from-literal=azurestorageaccountname=

<storage-account>\ ﬂ
--from-literal=azurestorageaccountkey=<storage-account-key> 9
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.11/html-single/storage/#persistent-storage-csi-migration
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Q Azure File 2E ] 2] A& o] ¢t}
Q Azure File 258 %] A4 7)Yt}

2. A3l Secret ¢ B4 EE #x3}= PersistentVolume $ 2 4 EE A A4 3}

apiVersion: "v1"
kind: "PersistentVolume

metadata:
name: "pv0001" 0
spec:
capacity:
storage: "5Gi" g
accessModes:
- "ReadWriteOnce"
storageClassName: azure-file-sc
azureFile:

secretName: <secret-name> 6
shareName: share-1 ﬂ
readOnly: false

@ z =Fod5dun
@ T EEd AU
© AwureFiled X 1% Pu.g Ffahs A=sle] oY th

Azure File Z-8¢] o] &9

L

o}

A A sk o - EF ol v I =] = PersistentVolumeClaim $ B4 E 2 A A &) 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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e
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P EFS Z2HAYSE U AFEH = 2B A FH 2 ol FY YT
PersistentVolume A o] o] Al 85 &= 2E X FeP =S (A Y}

Azure File &2 %3+ 7] PersistentVolume @ 2 A E o] o] E<9] 1t}
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4.3.2. Podo Al Azure Y & VS E
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A 27 Ab

® 7]E Azure File G0l Wi E I+ EF 9 Ao
A=k
o VEAT EF FH YL VEESIE PodE AT YL

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 e

Pods] o] &4 th.

1]
2]

Pod W 3ol ] Azure ﬁ]'o FHEreESY] Y9 ARYYh AH oY RE,/EE SAE
sl Ael ool M 5L A2 npeESA vl A ©. 7 o] 7t B2 E /dev/pts 7+ 3}
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OpenShift Container Platformol| 4] 2§ 0 2 nf 2 E3}7] Ao 7] & el gto]] 2E 2] %] 7} Qo] of gt}

A 27 A
e RHOSP(Red Hat OpenStack Platform)& 2 2 -4 H OpenShift Container Platform
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OpenShift Container Platformel| 4] A4 &1 7] H o] L B A E A o]o| A PV(F + BF)E g2l oF Iy o}

AEER S PEEDERE S s

cinder-persistentvolume.yaml

apiVersion: "v1"
kind: "PersistentVolume"
metadata:
name: "pv0001" 0
spec:
capacity:
storage: "5Gi"
accessModes:
- "ReadWriteOnce"

cinder: 6
fsType: "ext3" ﬂ
volumelD: "f37a03aa-6212-4c62-a805-9ce139fab180" 9

@ =25 =09 EEPodiA A E BF o

i

Y.
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https://access.redhat.com/documentation/en-us/red_hat_openstack_platform/8/html-single/architecture_guide/index#comp-cinder
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I $ oc create -f cinder-persistentvolume.yaml
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OpenShift Container Platform-2 %] & A}-&3}7] Aol 23} 7] uf Zof] 3 2] 35} 5 %] &2 Cinder 252
PVZ A& = Ut

OpenShift Container Platformo] & & u}%}éé}
fsType vij 7l ¥ =] 2] &l X] Rl J‘r%_‘ Al & X =A] @,o] %“41’/} X*X] 7t JJr°‘ Al 2 "E“ o7 ¥
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1 AE = AR S A 3EAL SCCol 71 T

I $ oc create serviceaccount <service_account>

I $ oc adm policy add-scc-to-user <new_scc> -z <service_account> -n <project>
2. =g A o)A Hl 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
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template: 6

metadata:
labels: @)
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 ﬂ
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Podel tf 3+ fsGroup 2 %7 34 t}.
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https://access.redhat.com/documentation/en-us/red_hat_enterprise_linux/8/html/managing_storage_devices/using-fibre-channel-devices_managing-storage-devices

4% 97 2E4A 74

45.1. =2 v A4

PersistentVolume APIZS A& 510 vlolu] 212 BF S T8 A JE A oSS AFE S 5= lojof

=8

L

Y

o targetWWN(zto] ¥ i d tff % ©] World Wide Namesol] t & # &).

AR & AFSE
o slojn] Y LUNS 7] & ol o] g o]of gt}

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
fsType: ext4
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4.6.2. FlexVolume =g}o] H] o

FlexVolume Z=gtol ¥ 2] 3 WA W& = ol4= 314 2 o] 2 Ut th 2 7] 4= 72 219 o upa)
Yt g2 &9 gl = JSON(JavaScrlp t Object Notation) ¥ <2 & w7/l H 2 AF& Yt} o]
] 7] 5= 2 2 JSON &2+ o] 1 JSON o] Bl 7} 9l = 1312 o] 22 opd Ut}

FlexVolume =2}o] ¥ ol = thg-o] 3 U Th

e = = flexVolume.options.

o fsType 2 readwrite 2} 7+-2 kubernetes.io/ 3 A7 & flexVolume 2] I3 34
e A= 7<% Kubernetes.io/secret/o] HFAIZ A& = 2AxE AT =

FlexVolume =2} ¥ JSON 918 9

{
"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 name>": "<another key value>",

}

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

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

W
e
o
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Q flexVolume.secretRef ol A} 3% 5}= A 7] & o 7k

OpenShift Container Platform =2fol o] L& Z oA JSON H o] & o F 3 o). x| A 51A] ko
W, Eol A4Y A4E 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 A 9A: ==
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&9 7]1E JSON

o
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unmount
Hege A 25 i eES AAFUT o] rheE A ¥ 2F L A Y Pe
@ ®E FEo] P Tk

o °l4: <mount-dir>

mountdevice

M Pod7} ot £ EE W1 R & 5 A TlEE o] 25e] 42 & vpeE )
o] 5% FlexVolume At¥ol A4 8 "M 28" A& A U th Setolujo] Azslo] Wad 45
o] 5% g THA nhA L

e <2l <mount-dir> <json>
o AP AA: ==
o o} E9: 7] JSON

unmountdevice
g oA BEFeo AXE nlSE 343}

e 2] <mount-dir>

o o =9 7] JSON
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FlexVolume E&}ol v & A x5} ¥ t}&
1L A8 7ted gdo] FelAH Y BRE 220 A Flgy

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

o & £0],foo ~2EZ 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 =20l W & AFE-3F 2 E 2] X ALE-

OpenShift Container Platforme] 7} PersistentVolume ¢ B4 E = 253} 74o] A E 2] %] Wl =of A 1

Mol 2822 e ey o,

Az}
e PersistentVolume 2 B A E E A} 8351 AXE 2EFAE FxIY o)

FlexVolume Eg}o] | & A1 83t J - EF QB A E A9 4

apiVersion: vi
kind: PersistentVolume
metadata:
name: pv0001 0
spec:
capacity:
storage: 1Gi g
accessModes:
- ReadWriteOnce
flexVolume:
driver: openshift.com/foo 6
fsType: "ext4" ﬂ
secretRef: foo-secret 9
readOnly: true G
options:
fooServer: 192.168.0.1:1234
fooVolumeName: bar
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"fsType":"<FS type>",
"readwrite":"<rw>",
"secret/key1":"<secret1>"

"secret/keyN":"<secretN>"
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OpenShift Container Platform-& gcePD(GCE & + t] 2= 2§)Z X AUt GCEE A& 3l I 2=
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47.3. 25 34

OpenShift Container Platformo] Z&< u}—f}_E_é} ZjEﬂ 0] Lﬂ o A T‘/‘o}ﬂ A Oﬂ G+ EBF Ao fsType
uff 7§ ¥ = of] £ 3 XVHH 9t A] 2" o] FZEE| o]

Fom AR o BE oyt AA E AL A =
o] = Z &) OpenShift Container Platformo] 2] & A}8-317] Aol &2 se = g2 355 A ¢ GCE &
S BEOE ALLE 5 9l T

4.8. HOSTPATHE AL &5l = o 7 ~E 8]

OpenShift Container Platform & 2] 2~ € ¢] hostPath 2§ &
2] & Pod9l ml-&E Y o} g H & 9] Podol &= hostPath &F©
Ae ATy

T8

FH2H BEAE AT o2 AP HEE PodE FAS o FUTh ol & Fall FUT =9
Podell oAl & A gko] F-of T}

4.8.1.71 8

OpenShift Container Platform& @&l == 2] ~E oA 72 & 8| 2 EE 93] hostPath I $EE A ¢

Gaslch

=284 F 2260 4 = hostPath & AH§ 2 3 Rlgri e thal, 2228 welzhs GCE g )2
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]

mlo

hostPath 2§ & 2 o 2 3 2 1] # Y 3) oF 3t}
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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 A © 2 hostPath 2§ <& =21 AY

hostPath & & & AH8-8t= Pod= #5(H4) Z2W A9 S S8l F=

A3

AL T AE A AH o] {: AL=]
]t

=

Ao th o = /host2]

o nh g E 57 uhyl Al 2. AE o]
)%t} lhostE AHg-38te] &

=
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Adoldo] BheEHE FAES /

1. PV(F+ E5)E 23Ut PersistentVolume 2 B4 E & o] & AL8-5}o] pv.yaml 3 -& A

Al ?sh,] 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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EH2 TG ==0A ¢7]-27 2 v ED = YT

e EFol FelaH =29 /mnt/datac] S-S AU AH oY FE, /B
Eot Ad ool N EU AR vt EFA v A2 2B BAE A 2do] 4
% 915Utk /hostE ALg3te] 5 2EE mheE s Zlo] b g th

2. shelol A PVE 44 U Tk,

| s

oc create -f pv.yaml|

3. PVC(Y T+ 2§ Zd )= A o 3t} PersistentVolumeClaim ¢ H A E A o] 2 A}-8-35} o]
pvc.yaml 2} -8 A d F o

apiVersion: vi
kind: PersistentVolumeClaim
metadata:

name: task-pvc-volume

sp

ecC:

accessModes:

- ReadWriteOnce

resources:

requests:
storage: 1Gi

storageClassName: manual

4. 519o) A PVCE A4 o,

I $ oc create -f pvc.yaml

4.8.3. @ 3lo] 2l = Podol| A hostPath & v}l E

A 27 A

® 7]E hostPath Z&o v g o+ =
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apiVersion: v1i
kind: Pod
metadata:

name: pod-name ﬂ

spe
co

C:
ntainers:

securityContext:

privileged: true g

volumeMounts:

mountPath: /data 6
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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

Hgto] Y= Pod Y HoAM S 2E HE FHE vFES 7] A 2Pt e oy FE
= T AEQ Aol Yo A Eo z;s_} AR ntLESIA nA A L. AH oYt EAE
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Kubernetes @ iSCSlof] tfsl] o] = A& 2l<3l Z1 o & 74 3 o}
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A}-4 2= iscsi-initiator-utils = 7] x| = A 3} 32 o] Y A9 o] E] o] =&
/etc/iscsi/initiatorname.iscsi ol -7 5} iISCSI o] Y A] o] o] §| 7} L& OpenShift
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OpenShift Container Platformol| 4] § & & vl E&}7] Hof 7] & 01_—111}01] 2EA 7L A=A S
Yt} iSCSlo = iSCSI thF 249 -rrﬁﬁ]— IQN(ISCSI Qualified Name), &3 LUN H &, 3} A] 2~H 53
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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’

49.2. Y23 &G A A&

LUN Z}E] A & A}18-3
Ay} Kubernete = 9

? op

olg A sl HF AFEA 7 5 & (d:10Gi)ol Q3] I+ 2ETZAE st G BEFH 5 &
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4.9.3.iSCS| & F H<lF
A4 2} = PersistentVolumeClaim ¢ B A E & X} 85lo] ~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
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ZHISCSILUNE Z 8] 28 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 9
secretRef:
name: chap-secret 6

iISCSI 74 o] CHAP 155 24 sty

iISCSI Al 44 ©] CHAP 9155 &4 skt

-

AFE 2L o2 + a2 A T8 Q BHAE ] o]22 %A ]t} o] Secret £ H A
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Pod AFeell th3 % 28 <4 she1 @ portals B =& AHg-HLith o & 59 the3 25 ok

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

Q portals I =& x}-&35lo] F7l A x9S 71U

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

iISCSI tl o] 574 IQN2o 2 Al g5 = 7§ AH-8-2F A 2] o]y Al o] ¥ IQN(ISCSI Qualified Name)& 74
SHAIRHSCSIPV7F 14 E == o] 2§ IQNS 2He Zlo] BgE A ek oh

ARE-AF A o] o Ao o] B] IQNS #]7d 3l 1 initiatorName 2 = & AR&- 94 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
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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 27 Ab

® OpenShift Container Platform €] &< S+ CLI(W & 2 Sl e o] &) ol A 28 5= 9l U Th
=E!
1. openshift-local-storage Z = 4 E £ A 3F t}.
I $ oc adm new-project openshift-local-storage

2. AE Apghlzet oA 2E 2EA] A S 58T
Local Storage OperatorE Alg&3te] 27 2 R UEHH A e 14 9 A5 XYzt ==
o 5 ANE T AFHTH

Local Storage Operatore]] 2t¢iz} m=7botd Q12 m =7 X HEF 7| == A7 E =

% 8l of g o,

Local Storage Operator7} 2] 2H A 7| 2 A 7] & 4454 3= = st H o
SRR

oo
ol
ot
o

I $ oc annotate namespace openshift-local-storage openshift.io/node-selector="
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3. A Atek g == w2 0] CPU #e] EolA 24 2EAE AT F dFYTh
@) == vl Z o] A Local Storage OperatorE AL-&313 e Zof &3l
Ut #E 9225 FEMY S St TG =5 A X oA o] @A S S U T

Local Storage Operator7} #2] CPU oA AP == v} H &S AP}

$ oc annotate namespace openshift-local-storage
workload.openshift.io/allowed="management'

Ulol] A
9] # <o A Local Storage OperatorE A X6l ¥ T2 WA S W= 4 A] 9.
1. OpenShift Container Platform ¢ <ol 21218 th
2. Operators = OperatorHub = o] & &1t}
3. Local Storage= Z E] A=}l ] & 3}o] Local Storage OperatorZ ZH<534 t}.
4. AAE Ik

5. Operator A A] #H| o] x| | A Z8]2H o 5 Y2 olAE A F ok =F kg v 7ol A
openshift-local-storage & A 8] §F4 t}.

6. dulclE A 8l A A S dotes ez =AY

7. A5 24

s

RElch

2+ 2 5 Local Storage Operator7} 9 <4 o] A x] ¥ Operator A A o) 14 Yt}

CLI9A
. CLIol| A Local Storage OperatorE A x| g1 t}.

a. openshift-local-storage.yaml =} 732 Local Storage Operator®] Operator 25 % A H 2
YL 4ol ae L HAE YAML 792 44 Tk

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/vialphait
kind: Subscription
metadata:

name: local-storage-operator

namespace: openshift-local-storage
spec:

channel: stable

installPlanApproval: Automatic ﬂ
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name: local-storage-operator
source: redhat-operators
sourceNamespace: openshift-marketplace

® = o th & Ab8-k 591 A2 P

2. o2 4 #H 2 Y83l Local Storage Operator . B4 E & A AJ gt}
I $ oc apply -f openshift-local-storage.yaml
o] Al " ol 4] OLM(Operator Lifecycle Manager)2- Local Storage OperatorE 21 2] g4 o}
Operatore] ClusterServiceVersion (CSV) o] thA; Y] o 23 o] 20 32 A] & 32 Operator7} #| 33t
APIZ 214 8 4= glof of T,

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

a. a3 BEPod7F A E A=A gy

$ oc -n openshift-local-storage get pods

=49
NAME READY STATUS RESTARTS AGE
local-storage-operator-746bf599c9-vit5t 1/1 Running 0 19m

b. CSV(ClusterServiceVersion) YAML w1 5] 2~ E & £}<l 5l | openshift-local-storage = =
A € o] A Local Storage OperatorZ A& & 4= 2l =4 gl gt}

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

2 o

local-storage-operator.4.2.26-202003230335 Local Storage 4.2.26-202003230335
Succeeded

o —

- -
EE 8l

7} =] Local Storage Operator7} A 34 ¢ & A X gt}

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

A ZE2HAYS 58] 22 EFS AT S 5t 4l Local Storage Operatorof| A o+ 2§ &
AT T ¢ %‘4‘3} _E.jq BF 22V Y= A glaze AFE AR BE TP Al él = E
=2 =2
=2 RN d

=285 4A

Y.

A 27 A

® | ocal Storage Operator7} A X & o] )&t}

NAME DISPLAY VERSION REPLACES PHASE
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EF fazE AU ol gt 2 EFd U == Y AR E FYs|oF T}
=77
FUF G e 2EYA Y2 0| 5L AEEA B A 2. ol @ sl o 2]
P+ EFPV)l AEHYUTH

d): Filesystem

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

name: "local-disks"
namespace: "openshift-local-storage” ﬂ

spec:

6@@0

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

A Ak 2 282X BFo] AAE =E BEo] 3E == A7 YUh o] o of 4
= oc get nodeo| A 714 L == T 2E o] 52 AFE Ut 7S A 9% ¥ oW Local
Storage Operatoro| 4] A}g 7153 & EoA A X3t g 235 45U

FTEFLEAEEANALT W AT 2EYA] FH 29 oYY LOC<'3|5’EOF<'39e
Operator7} EA A e A 2EYA FHEEATLE AAFULG o] 24 EFAHNE
£ I f5HA At 2EA FYEE AFSA o FYTh

274 259 532 A5l Filesystem == Block % 319l 8|3 BF ==y h
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o] 3t= LocalVolume 2] &~2=9] A4 24 t 23 ud 4 Z(4: /dev/disk/ by-id /wwn )=
vyt 2287 a2 HH o] 2§k =4 v A= PVZE AL E YT

O3 E gdols 4 %}QL} t}. virsh edit <VM > W & & A}-8 3} <serial>
mydisk</serial > % o] & F 71 & dFUTH

=37

RHEL KVMo] 2] += IBM Zoj 4] OpenShift Container Platformg- 4 3 5l = 7

S VM T 2o 9 W5 e aelol T 287 o Al RE F VM
vs

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 x| & Y] d 29 o] 2~ Yt}
}\-]Eﬂ /\}a-]- 24 ’\EE]X] 25 ]
= oc get nodeol| A 714 & ==
Storage Operatorof| 4] A}-& 7153t

G7BF ONAEE AN ) AET 2ELA Feh 29 o BTk

OE
1-1:1
It
o
°
v

24 259 385 4 93l Filesystem %=+ Block = 31}l 3
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»
o

© 9227259493 250 g8 A=Yk
G o] z+S LocalVolume 2] 2&~29] 24 22 t]2~3 ud 7 Z(: dev/disk/ by-id /wwn )=
HPFLHB} ZEH AU 2 o] 2l g 2 ] 220 PV7E A H Y T

23

RHEL KVMe] 2l IBM Zdl] A OpenShift Container Platform<- 4 &) &1+ 7 -¢- VM

Hagd dd s s daafjof guth 284 o QY VM HL=aE &

o] gl —’F A& U ot virsh edit <VM > ¥ & & A1-8-3} o] <serial> mydisk</serial > 7
- £ 57t F AdFY

2. OpenShift Container Platform Z &l 28 24 2F g 222 A4 TUth 33 A

24 g o,

r
i)
e
ttlo

I $ oc create -f <local-volume>.yaml
3. ZEHIAUZF A HAL T v 2 A EZE A E A=A gy

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

%9 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
Lo e AE L2z R A AFE 7158 FUTE09] A5 ol 2 AE )7t fE A
&g Uiy

37 2Eol A EAEA ST

$ oc get pv

o
i)

a)
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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 @ B 4 E AR & <t 51A] 242 ol o= Sl /B YT EE

23]
9] fsType &= = volumeMode 7} ¥ 7 = =] <514 ).

4.10.3. Local Storage Operatorglo] 24 EF T 28] A Y

54 22492 B 2 2H2 AT 5 AEUth hA AR el 9T BEFEPV)S F o 5
I BFSAYNTF ISV 2 BF T2 AUE P8 2 ano] AP FRAH BE 3 A
sYEE S 2E 3RS 2EUY

Fa

PVC7} 2kl 2 of PVE & o= 22U A Y8t PVE AAHE S of HlojH &2 ¢
iRty —’F 1% Yt} Local Storage Operator= 2Z PVE Z 2 0] A4 J & off 2 =] <]
Abol Z & A5 3hslke Aol FHFUTH

A 27 Av

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

A3

1. PVE A ¢ gt} PersistentVolume 2 EA E o] & example-pv-fiIesystem.yamI =
example-pv-block yamlz 2He gtd S AUt o] glaiss 2 BRI I ==Y A=
= A o)s)oF Pk

23

BAF Ao G 2R FY2 o] 5L A BHIA 2. o dA| B ol e
PV7} 44 g ok,

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
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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 &l 3 =gk

PV 228 44T u) g8 2597 Fe)229) ol BT of PVAES 3451 4
S 229 A 2o 28 A FY

@G

dE,H g 24 2ET A A B gd st 238 4 YY) Filesystem volumeMode

JeddEgT AL S F AFH

@

23

YA B2 E&F(volumeMode: block)& 31 A] 2~
Podol| A A3 5= R E of Al o] o] 9A] &5
gho] BEF AR

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

PVl 43S A o] 5} Filesystem ®- = Block = 3luo) a9 &5 =Yt}

@G

PV ) 2228 44 8 1) A3 8 2284 F 29 o FYU T ol PVAIES T5-31 4

A= ~EAR ZA A= AL Aok UL
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2. OpenShift Container Platform 2 2] 2H ool PV &) 222 A4 UL 3 AR S Y-S A4
Y.
I $ oc create -f <example-pv>.yaml
3. 22 PV AR EREA S1F
I $ oc get pv
%9 o
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
4104. 22 EF 9T EF Sd Y A
24 252 Pod7t AM 2T = ole G EF SUAPVO)e2M JH o= A= olof gyt

24 2§

Z2u A= A8 sk A H YT

L alg 2EdA] FH 25 AHESo] PVCE A I

kind: PersistentVolumeClaim
apiVersion: v1i
metadata:

name: local-pvc-name ﬂ
spec:

accessModes:

- ReadWriteOnce

volumeMode: Filesystem 9

resources:

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

@ rvcoelsaun
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2. "W 243 91 S 2] A 5Fo] OpenShift Container Platform & 2] o 4] PVCE A A4 &1t

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

o FAIF Pz o]z G EF Sl ol ojoF FUh

L ogas Abdel olE 2 S 2RI g A= Pod oM 7 BF UYL AAF
U,

apiVersion: v1i
kind: Pod
spec:
#...
containers:
volumeMounts:
- name: local-disks
mountPath: /data
volumes:
- name: local-disks
persistentVolumeClaim:
claimName: local-pvc-name 6

EfFol nt2Ed Pod -9 A2dYth AE ol FE,/ e S 2E AH oYX &
A gk 7 2o up2ESHA mp Al Q. ZEH o] 7t S 2 E /dev/pts 3t 3} 7o F 3k W gho]
U= A5 T2E A &Ho] &4d  FU T /hostE A8t SAEE rEst= 4
o] bt}
© s NETEE U EIUY
2. W3 A3 9k S 2] A ko] OpenShift Container Platform 22 2 ¥ o] 8] 4222 A ot

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

4.10.6. 22 =B X gl g ¢k A A Bl Z 28| A-E 5}
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24 =22 7) Operatorss 24 S22l 7) 421 3 L2040 & AEAFU. ) 715 854 v
Zo] A4 EH A7} A= v o] W e, VMware == AWS 2E o] ol 2Bl A9} 7ho| F & X ZH| A Y-S ALE
T UE AT AN E BT 5 AFU

A AN W ZZHAY L 7% g H 7] 5 A& YY) Technology Preview 7] %58 Red
Hat Z 294 Mu] X =5 Al F(SLA)o A R D= R ¢tor 755 o 72 A sA] &S

Yt} whEbA *L_E-_E“d Aol A ALE-3t= A2 WA FF U ol g 7]%%
H s A F 7155 27100 o] &3 5 Ao M HAH oA LA o] 7|5 & HEES

Red Hat 714 2] 5 71558 A9 W 9ol that A& H§-& /1% e 3 715 A2 3

ApE A W ZZH A S g u A
Data Foundation& v 33} ¢ A

-

U Aol el 24 GRS AF o2 HAsta AE g Ao i 24 BEFS AT oE ZRAAY

SRR

A‘i& .
LocaIVqumeSet CEAEE ASEHA AFETUL 22 g 2T A PV(I T+ EF)
3 S

Aste RE AN E 2L 5+ AHY

E} LocaIVqumeSet QHz 1Eg.; AL-83}= 79 Local Storage Operator7} == o] A
Z2H ZAAE Tt FLSG AHERA FRAFHA L. =28 FH oA UFe=
3l+= LocalVolumeSet ¢] o 2] ¢l 281~ 2 A Ak &= gl5 U o}

A 8T A
o ZuliH FE At Udko] Slojof Futh
® | ocal Storage Operator7} A X & o] )&t}
® OpenShift Container Platform ‘= =9 24 v~ 37} A2 5 o] 954y th
® OpenShift Container Platform <] &< 3 oc ™ 3 & 18] 5 o] 2(CLI)ol| YA =8 5= J 5y th
A%
- ZEAAM 2E ZAAE AT

=
a. #z/ 2= Operator » A x| © Operator= ©]|53lo] &
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C. REEE 54 =20 AN 7t @t s AR R g REEEEE =5
Ae s de gyt

=77
BEXETE EAYS ANSeto] HHH =R 9] of Fof AAglo] 2=k
FEYANS S A FY T

d. CreateE &g gt}
o] &¢| auto-discover-devices? ZZ EF FdA A2H 27} A H Y

wEo] b b d A B2 BASYE e ST

c. 9/1E PFHE = 0B S FYFUL =T AR J R Hol Xk EAH UG
d A 4N B52 BA S 22 Pe Ag gy
24 0237 FEAG AANE A BS0] &M o= JuelEHUTh FNE o] F,
gE, 53,29, §F L RER AHI T 5 AeUch

2. A FZo A" Ao o 24 BEES AEo 7 TN A YA oSS =33 o
a. Operator » A X ® Operator® o] %3}3. Operator 204 28 2Eg XS A3}
b 2 EFMNE->=Z2Z EFAE WSS A8y

c. EFAHENEI 2EHA FHLo)FS AFTUT

d. =z ZEHE HA 43U BERE T E 22 AY S M Fyrh
= —1 0

=37
BEXETE AU ANSeto] HHH =R 9] of Fof AAglo] 2=k
FEYEANS S A FYTH

me, 27l g A S-S delsta e S S 9Y T

- == 4,
2 & $o) “Operator 24 9"& Yl = WA A 7F A H Y T
=}

e
f

3. T4l CLIs|A 7415 A of o

a. ot o ¢} 7+o] local-volume-set.yamlz} 78 274 2§ A EE A o5l 2 B4 E YAML
_4_01 g/d ?51—1,]14.

apiVersion: local.storage.openshift.io/vialphai
kind: LocalVolumeSet
metadata:

name: example-autodetect
spec:

nodeSelector:

nodeSelectorTerms:
- matchExpressions:
- key: kubernetes.io/hostname
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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

@ 4480 Zen A ga g Bgol vl 4 s ﬂ%ﬂigéﬁﬂﬂ

t}. Local Storage Operator 7} &) 314]
Ut o] 22 2§ AlEES 2FaA 43

9 24 BF A E 7| %S A& o Local Storage Operator= +=2] 2§ #2(LVM)

AHE-2 AR A Sk

Ao

ru{ru

I $ oc apply -f local-volume-set.yaml

c. RAFT EFOl 2EYA EHYLEVINCRE FHOE Z2UAYHA=A FAFY T

I $ oc get pv

=9 4
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
Ade =2 AAE FAAEUG A e dae 5o E Al As oF FY T
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4.10.7. Local Storage Operator Podol| 4] 3]-8& 9 X} A&

HUEESE o Hgdlo] At azc = AgstA Bl E & 5 5y} Local Storage Operator
}HAER w8 AL451E % 5] 852 ™ Pod = DaemonSet % o) ol 5] & @ 45 713 o T
T A BTt o Ei?l HRJEH =i dald 4 AF YT
LocalVolume 2] 42 E %3l Local Storage Operator Pode] & & 22} &
ol HAEE A4 FUTh =Eo] HAEE Y HAEE 5§84 Y LE
A A Y T2 Podol gl= 54 HIAEE AL&351H Local Storage Operator
Ad F dFHh

8
H O E 9 5 & Q= key, value ¥ effect®@ A E o] JFULTE 42 =

key=value:effect= ¥ A g Ut} Operatore o] 23 v /] M4 5 sl S ¥ F= A<
5§t

AR 8 AL
® | ocal Storage Operator7} A %] & o] )&}
o =7 ]2 E H 2 E 9 37 OpenShift Container Platform = =0l ¢14 5o 9l &Yt}

o HEH rEE 24 AEA S Tu A Y of )

1. o2 o9} 7+o] PodE A 9] 5= YAML 512 2 44 522 LocalVolume A}FS 3713 o).

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

name: "local-disks"

namespace: "openshift-local-storage”
spec:

tolerations:

- key: localstorage ﬂ

operator: Equal

value: "localstorage” 6

storageClassDevices:

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

- /dev/xvdg

®9

7]/%% M7 A X AL @ sl == Equal OperatorE 2| A g o). Operator 7t
Al 2'll e 7)1 7} EA) sF=A] &l sl 7S F-A| Y t) Operator”l Equal ©]

m
x.
(2]
-
(/2]
ro
o
—{o
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O =zsrcEANzYE=2S)E A 2E H3SFITUL

© 92 =d2Edx 44 250 P8 A=Y

2. A Algk EolER - s 3
3. LocalVolume A} k-8 3=7}3t t}.

(r
2

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

Bole 58 07t A% H B AER AgH o], Y8 HAEE EF e =Sof el T 22 A% GA
9 x2u) Ay PodE A4 E F A5t

4.10.8. Local Storage Operator #] 3%

OpenShift Container Platform-& Local Storage Operatorol] tff &t t}3 #] 3 E A| 3§y o}
e Iso_discovery disk _count 7} ‘== AR F A2 F
® Iso_lvset_provisioned_PV_count: LocalVolumeSet 7} Al] ol A A A 3 & PV &=

® Iso_lvset_unmatched_disk_count: 7] & &< 2 = <13l Local Storage Operator7} =2 2 H] A 3
S 98l AEskA e gam

e Iso_lvset_orphaned_symlink_count: LocalVolumeSet 7 4] 7] &3 © o] 4 ¢ x| 81#] &&= PV
7F A= A

e |so_Iv_orphaned_symlink_count: LocalVolume ¢ B A E 7] =3} ¢ o] A A x| 514 &+ PV}

U= A T
e |so_lv_provisioned_PV_count: LocalVolume?] Z 21| %X J H 3 PV &=

o1 @ W E 2L AS S the-S S s ok ok

® OpenShift Container Platform 4.9 o]0 2 ¢ 18| o] =35}= 74§
metering=true @ o] &< F7}5lo] M EY S 5 o2 UYL

=
ulss
[
i)
o
[>

ol operator-

=g ol o g AN Ul e W= Bel s AR

4100122 BEF == 24 EF AEAA
ez 24 BF 9 24 8§ A ES Ao Gtk B hzoM FES A AL T BFS A 8
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AR 27 AL
o QT wFol AT Ei ALE 75 Aol of P T,

' 79
A o} 5 AHg F9 YT BFS AT HolE £4 B 40 BT 5 3

Futh

b. devicePaths o} 2] ¢] ) © 2 o] Z 3l YalE= UA2aE el E B E 328 2kA) § o}
CARE g BELS AL A EY o

I $ oc delete pv <pv-name>

kel

3. U e AR s 42y a2 TgAsU

2]
AA wAE §742 sl oA 25tE AUt o] AAhe] BA of
2 ! E 3 .

I $ oc debug node/<node-name> -- chroot /host rm -rf /mnt/local-storage/<sc-name> ﬂ

@ =2=Ee AR A e 2EA FU 2 o F UYL

4.10.9.2. Local Storage Operator A x| A #

j

Local Storage Operatore] A x| £ #| 7 3} = openshift-local-storage = = 2] & o] 4 Operator 2 =&
A Bl a2~ A A oF Y ok
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'@ %)
274 2EZ A PVE o} F A& 5 < uj Local Storage Operatore] A X & A| A s+

AL A=A eFYrh Operator Al A & PV FA H A 5PV Y 24 ~E2 7] g
225 A A A &L Operatorg A A $ thA] A A8t & 4= gle 5 2o] A
&+ AdFYTh

AR 8 7 AL
® OpenShift Container Platform €] &<l o) A 2~ o}
Azt

1. localvolume Jlocalvolumeset, localvolume discovery ¢} o] T2 A Eo] A X ¥ 24 &F g
LE AHA| Y

$ 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 €] &< ol £ 2213t}
b. Operators —» 4 X] ¥ Operatorz ©| 5 gt}

c. Local Storage= Z ¥| A#}ol| ¢ & sl Local Storage OperatorZE 241t}

d. Local Storage Operator £l 9= &4 W+

il
i
I
ot
i
O

e. Operator A A & & 34t
f. IAE = FAAM AAE SHIYH

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

A\

o] O o] F AR H A oW thF BE S Adst T B2HS A I Y o
I $ oc delete pv <pv-name>
4. openshift-local-storage = = 4 € £ 24§ T}

I $ oc delete project openshift-local-storage

4.11. NFSE A} &3l= o A4 AA X
OpenShift Container Platform & 2] /\Ei — NFSE Ab 3 o 7 ~E g 9 37 T2 e Ay

UthPV( T 28) 2 PVC(JT 25 299)E T2 A= AA oM 252
FH1ITh PV 2] -5 NFS 201 4w Pod B olol 4 219 9919 4 31
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Ao FeAE Hang YA HA ol BEFA TE) 2T 3
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o NFS ¥ mheE

411 Z 2] A Y

OpensShift Container Platformol| A E§ S 2 u}2E3}7] Ao 7] & Qxzgto)] 2B X 7} 9lofoF ).

NFS 252 Z2u|Adeteld, NFS A H S5 gl i) 7] =R glowd gk

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

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] EY Yt} o] = thks oc <commands podol A PV IDY U t}.

off
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2. PV7E A E A=A 1T
I $ oc get pv
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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 g
volumeName: pv0001
storageClassName: ™"

et
o
%
T
v

@ oY= ==E A A8 LA PVE PVCH YA 7] AR FlolE o
@ o =AUANE5EGi ol He] &S AT PVE RHUT

4. T =F UL A=A AT
I $ oc get pvc

=9

2

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

Tz e e Al el A 433 9 27 A 20 488 5 AU 72 e e AR
Q z 171 €] PVYI Y t}. OpenShift Container Platform-2 PVl 325-3F o] &
< # Aol wpet E Y

:9
s
A
o
oo
o o
-
1o
%
o2
-
[
fm
Ac)
N
il
fo
p
K
:Oé
oft
e
i ]
k)

FEE 4%

hA

o)& A 34 7| &2+ 10Gi
AL 5
4N.3.NFS &§ H<F

| SELinux 22 A}&+S E3Halo] NFS 25 woko] thal 4 3o A&

o] AR o A o] e e
2 UID, %7} 2§ 9 SELinuxe] 7] 2 A}&-< o] s 8t el gk,

ZF= POSIX A &, 22 2 A)

N2 = Pod A ¢ 9] volumes A Ao A A4 PVC 2= NFS 25 Z 8298 3235t NFS 2E 8] %]
£ YL

NFS A 1] 2] /etc/exports 3} of] A A 2~ 4= Q= NFS o &l g 2] 7F A5 Utk ti A NFS o] gl g gl ol &
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POSIX 2## & 25 ID7} 9l &Y t}. OpenShift Container Platform NFS 28] 2¢1-& W Bl NFS t] &)
Bl ol 2l 59 @ POSIX 257 % 718 ARgshe] Zdlou o NFS T el 2l & vh e E gtk 22
Zel ol Aot F 29l NFS vp e E 9] 28709t ¥ 7 48 VDR A3 54 o,

o & £0, thd NFS t & 8 2] 7} NFS A B o] o33} 2ol A 5= 73 -9~
I $ Is -1Z /opt/nfs -d
2 o

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

$ id nfsnobody

] HHN,

2 o

o

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

:ai W A= o]{ 7} SELinux & o] &3} A %] 5} 32 65534, nfsnobody 4~ -2} == t] @ B 2] of] A 2251
W F7} 28 ©) 55559} g7 A 88 o it

23

65534 2] 47 A ID= o Al 9 7Fo] ALE-H Ut NFS9] root_squash= UID7} 021 £ EE
UID7} 6553421 nfsnobody = vl 3} %| 7k NFS W B 7] ol = d 2l o] &FAFID7F S
AFYTHENFSE WY& A&f-2 65653471 Z 8 314 k5t

4N31. 2% 1D

NFSWHEW 7] A3 17 F4do] obd A9 NFS A 25 Aeste A3 & 37 255 AHE-8te Zi
Y t}. OpenShift Container Platform] 71 258 & 2E g A o] AF& 5™ NFS7F 2 o 4 Yo} vt

W iSCSIe} e B5 ~E g X &= Pod<¢] securityContexto] 3l+= fsGroup SCC # 2k} fsGroup %A% A}
|y

EgA o] A 2ste, dvbH o' 3271 25 IDvs A& AHIDE Al A o] F
o A o]/ NFS t] & & 2] 9] 155 ID+= 5555 o] = & Pod<] securityContext 7 o] o}z o
supplementalGroups = A}-8-3to] i 25 IDE B ol & = AFUTE ol & £ b3 A5 Y
spec:
containers:

- hame:

securityContext: ﬂ
supplementalGroups: [5555] 9

Q SecurityContext= 54 78| o] ¢] 3197} o}d Pod =&l A 4 &) &l oF g T}
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© rodol Bl GIDWAY YTt o A wjFelE Vel 247t YU Th F7GIDE HEE PR
Yk

Pod 8 #4132 =8 4= &= A8 2 A4 SCC7T §l+ 749 Pod+ restricted SCCe} & %]
t}. o] SCCef & supplementalGroups o] RunAsAny = A4 & o] lomv g W= 3eQl3tx] of
AFdEHE 25 ID7F 50 gH Y

2747 919] Podell 4 %9lo] A 2 A gyth 22y 25 ID W] elo] Fadh 5o A} A
% SCCE A48l Aol T4 A&7 A4 SCCE AW H4 9 A 2
ID ¥ $] SHelo] 28 ¥, 5555 1% ID7} 5 82 4 2l&uth

23
AHEAF A o SCCE AHE sl W WA 248 A 2= A gl FobsloF U ol 2
Pod Lol The kol <18 A58 ASI Sk AGE HR AN 71 Au] = AR S

AL A 2.

41.3.2. A+8-Z} ID

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

23
Ak © 2 AL IDE ALE s A F71 18 IDE AHgstel 97 22 Ao B o
A2 AR A ol FHUTh

9o TA® o A] NFS t] € B 2] o] A ZAe] o] = UID7} 655342 A4 5 31, 84 718 IDS S A8 of 8l
2 th2-2 Pod A 9l o 3718 & 95U

spec:
containers:
- name:

securityContext:
runAsUser: 65534 @)

Podol &= 7+ A H o] o] &4 securityContext & ¢] 2} Podol] Aol ¥ B E 7 H o] 2 &%= Pod
<] securityContext 4 ¢| 7} £}

g 65534 = nfsnobody A& %} 1] t}.
2 A € 7} defaulto] 32 SCC7} restrictedz} 12 714 51 Podo A £33k t 2 65534 2] AF8-%} ID7} &)
S A GF Utk webA] Pod7 tha- 3 22 o] -2 A Yot

® 655347} A1¢2IDZ 2 A HAFYTH

—|—’

® Podol AF& 7} 3 & SCCE A ALste] ol ™ SCCol| 4| 65534 o] A&7} IDE 5] & 3F=A] &<l
FUThSCCOl R E 432 el sk Bek ool &= 588 AR g A DY U T,

® Al& 7153 =& SCC+ runAsUser 7 2ol 4] MustRunAsRange = AF-&3t= 2 UID ¥ 9 AAH
7F et

® 65534 =SCCHE= x2AE A} ID HHo 35 0] A HFU
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AW o 2 AbH G| SCCE FAH A ¢ 2ol THUTh o] 4L sl dsty] 9] A= s dHe
AHE2F A 9] SCCE A sk A Yy th whebA 24 2 2l AHEAFID7F A 2] = 32 UID W 9] AARE o
3] A 8% 1, 655342 UID7} & &g th
. 9w
A2 2] SCCE AME-3HE ™ WA A - A 2= Ao 78 of FUTh o & £,
Pod A}eko] T2 Zfo] A A E A= A et AAE ZaAEA 7|8 AHu s AL

AHEEIAL A 2.

4.11.3.3. SELinux

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

RHEL o] <] & H|RHCOS A] 28] 2] 7 9- SELinuxE Podoll 4] 92 NFS A B & 227] & 3] 83X

NFS B o] o1 o] o518 €11 16815k e & 4 1ol 52 )& SELinox 18 3
oF gt

A 9.7 A

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

4N3.4. YR 71 AR

Adolu AHg A7t BES 93 2

g

st NFS A uj o] R 7 &5 2 o

4
i&
alle
Y
o
N
3
o

o REWRE TS B4 AHgshel Y r o g

/<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} &Lt

NFSv3

I # iptables -1 INPUT 1 -p tcp --dport 2049 -j ACCEPT
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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 ddy el & A s oF Gt HElol 9] 7]
HUIDo 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 o)

4.NM4. 2 & 3

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

7122 © 2 PV Retain o 2 A4 gt}

ARA H 5L PV7E S Al T PV @ BA E S AL A = ¢ Ut tiAl A& &5

PVCel o gt 22 ¢l ]
M X R E AR SE] A PVE A A ) oF Y o).

TLI I EF
d & S0, A A7t ol Fel nfs1?l PVE A F o

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

AFg27E PVC1S A4 3ol nfstel] kel g fhuch 2] 31 AL-&- 217} PVC1e) A nfs1 28 < 3121 3y
t}. 22 ¥ nfs1¢] Released &l 7} U th. 2] 217} 5 3 NFS Z# 2 AH&-at2l W 5 3 NFS A u)
A B B2 ALg ko] A PVE A4 8 oF 844 7 T2 PV o] &< Abg-3ll o Fth.

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

Q2] PVE AHA 8l 7 Y 7 of

2] 20 7 A A stE AL HAE A g4t Released<l 4] Available=
PV AH| S =502 HASH 2 F

7}y sk A Elol B 7k A8 & g T
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ANS5. F7F 44 2 A A

Abe 5= NFS Bl A3 74 9 o) whal @3 7] @ Botujsgo] Q3271 A OA 7} 9L 5
AU o2 A &5+ 2 7AYo

NFSv4 np&E o A A-fdo]
nobody:nobody¢l & = 3} o]
ZHREA B E A EFYTH

e o]=NFS¢| /etc/idmapd.confo] ¢l= 1D w5 A4 o= Qg A
d T AFYrTh

® ©| RedHat 3l 24 22 A z34A <

NFSvaell 4 1D v 3 w128 2 o NFSZo]QE 8l Au mEolA thee s g,

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

4.12. RED HAT OPENSHIFT DATA FOUNDATION

Red Hat OpenShift Data Foundation& AR TE= slo]| Bl Se} 9 toa] 9ty B2 9 QHAE A&
2] A & A] 9 3}+= OpenShift Container Platforme] & + 2 E 2] %] A& A A YU th Red Hat ~2E 2 A] &
F A2l Red Hat OpenShift Data Foundation v 3, 2] W = U H & ¢]3l OpenShift Container
Platform3} £+ 3] S Yt}

Red Hat OpenShift Data Foundation& #}-a] &4 g}o] H 2] 2] & A &%y th. Red Hat OpenShift Data
Foundation A A &4 A E+ https://access.redhat.com/documentation/en-
us/red_hat_openshift_data_foundation o] 4] &2l & 4= 9l &Y o}

T8

OpenShift Container Platform=} 3t/ A 2@ 714 A& 32831 slo| { A A = =
T = AFE-3FE 7338 RHHI(Red Hat Hyperconverged Infrastructure) 9ol S+

OpenShift Data Foundation2 X 1 = 2] eF5 Ut A== FHF of & ZA| g ) 82
Red Hat OpenShift Data Foundation Supportability ¥ Interoperability GuideE 3= 3}
}\] ]

.

u:z rl

4.13. VMWARE VSPHERE E &< A}l £ 3l o 7 ~E 7] 4|

OpenShift Container Platform-& A8l VMware vSphere 2] VMDK(71d WAl T 23) EF S AFE &
I A EFYth VMware vSphere & AFg-8lo] o - 2 E 2] x| & OpenShift Container Platform 8] ~H &
22U A Y T 5= 25Ul Kubernetes 2 VMware vSphereol] t 8l o] = = ¢ <3k Zl o 2 714 T o}

VMware vSphere 8§ & 524 2 2 Z 2H XY T 4= 3) &Y o} OpenShift Container Platform-2 vSphere
A H 258 A S o] T 22 E 2uLE o] Ao AA g o

al

ol

OpenShift Container Platform 2 A} 25 & 53 o F 232 Z2ZH A Ysle] Z e 2
O RELEANH EFS AFEA A4 E ST AHH o2 AHAS AESHE B

FE U AY 29k B5S 54T F lsyth AA S &2 29 AE A S & 3
ZBHAA 2
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OpenShift Container Platform-& 7] 2.2 © 2 in-tree (H] CSI) =& 221 -& A& 35}¢]
vSphere Z2EZ| A & Z 2 H] A J 3t}

[ RCE OpenShlft Container Platform v A ol A &= 7] & in-tree =] 191 2 A} 8 35}o] Z = 4]
Ad o] 55 CSI Sekoln 2 vho) 22018 A AU CSI A% vhol el ol 4
] ﬁﬁ‘ﬂ‘:’]ﬁ dUh ule] 2ol A& T EF, T EF FHUU D 2ELRA FH 2ok 2
& 71E APl BAE S ALE S W S WA SR el h vho] el o) Mol g A Al 2
LHA‘lE CSI 2}-& ulo] 1@ o] A & FZ3IH A L.

=

ol

AA vpo] 2@ o] A & in-tree 2] 221 g5 OpenShift Container Platform v o) A A
AHY

F7tEas

® VMware vSphere

4.13.1. 524 & = VMware vSphere £ F > ZH| #4]

%2 © 2 VMware vSphere £§F Z ZH|xJ & ¢

o
W
fr
ok
%
hines
i
v

413.2. Abd & AF3

o AE3tE A 249 8 FAEES F53F= VMware vSphere Bl A 6 ¢ 22¥l 2~ o] OpenShift
Container Platform &2 2| 7} 4 ;‘q o] glojoF gt vSphere ¥ A =] ol th 3k 2pA| & ) &
£ vSpheredl] 2 2 AXE ZFZs4HA L

2t & st E AHE St 71 & 2E R A FHAE AR S o]

ro
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FSEHoz AP
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4.13.2.1. UI= A}£-3}4] VMware vSphere 252 &8 o 2 X 21|34y

OpenShift Container Platform$- & Zu) A Y 3}t7] 9af thin t] 2= § 2] & AF&-5HE= o] 20

o
thinol 7|2 ~Eg|x Y 22 I X3

ool

L mlo

-y

A 27 Abg

® OpenShift Container Platformoll A B-F 0. & v} E3}7] 2o 7] & Q1 Zg}of] 2~E 2] X 7} )l o] ok

Fych
Azt
1. OpenShift Container Platform <& oA 2E#A » G B2F LS F9 Y h
2. T EF UL AL NN 7 EF AU LS 9 dHH

3. Az sol Ao Ba st L4 F o T
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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.11/html-single/storage/#persistent-storage-csi-migration
https://www.vmware.com/au/products/vsphere.html
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.11/html-single/installing/#installing-a-cluster-on-vsphere-with-user-provisioned-infrastructure

OpenShift Container Platform 4.11 2 E 2] %]

a. thin 2227 225 A& gyt
b. 2EZA U ALFT ol dEFUT
c. AA TE st A E 2B Sl thgk 7] " 227 A AE A G
d 2EZA U 271E Foldynt
4. HE7|E 2 I+ EF UL S 8L T 2HES A FYUS
4.13.2.2. CLIZ AF8-3l) VMware vSphere E§ & 302 T 21| A Y
OpenShift Container Platform2 £-§F Z 24] #d 9 thin t] =3 & 2] & A}-&-3}= ©] <] thingl 7] &

StorageClassE A X 4 t}.

AR &7 AR
® OpenShift Container Platformol] A 2&
Eashes
AAH(CLI)

1. o2 el =<} 174 pve.yaml 3
o % Ayt
kind: PersistentVolumeClaim
apiVersion: vi

o7 vES] Ao 712

S A4 3Fe] VMware vSphere PersistentVolumeClaim-&

Q1 e}o] 2% 1|7} gl of

39l

metadata:
name: pvc ﬂ
spec:
accessModes:
- ReadWriteOnce 9
resources:
requests:
storage: 1Gi
@ s ondEsEAdE IR IEYYUD
© 7 EF 2d99 A4 2 mEg v ReadWriteOnce & 416519 ©e == 4] ¢17] 3l
27| AT R EFSIRED F AFHTH
© sz angvn.
2. the HEH L 9 HEle] v o 4] PersistentVolumeClaim ¢ 24 E = A A gy o}

$ oc create -f pvc.yaml

413.3. & o =2 3 21| % VMware vSphere £ &

VMware vSphere 2§55 A & ©

txzg Aok g

oz ZzuAYsEE 47 8

A 27 Av
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® OpenShift Container Platformoll A B-F 0. & vf2E3}7] 2o 7] & Q1 Zg}of] 2~E 2] X 7} Q) o] ok

. VMDK(7Hd w4l B 2~ )%E ] © & VMware vSphere 2§ <
= 8o dyth t5 B T shuE AR Tk

o vmkistools= X831 44 & ). SSH(Secure Shell) 2 Ea) ESXo] o 4] 28 % t}-2
%S A}4-8ko] VMDK 252 44 F ok

o ¢

ol

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

2. VMDKE #-%x3t= o+ E5 & A A Yl PersistentVolume 2 2 A E A o] & AR5
pvi.yaml v}el & A4 g o).

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

storage: 1Gi
accessModes:

- ReadWriteOnce
persistentVolumeReclaimPolicy: Retain
vsphereVolume: e

volumePath: "[datastore1] volumes/myDisk"

fsType: ext4 9

o

vSphere 2§ < ¢]3] vsphereVolumez} 37 Al &5+ 25 34Ut glo] &
vSphere VMDK %%% Poddl vt EE 3= dl A H Ut EFo &2 vlE dijA] A] B
Z=H U 2 32 VMFS 2 VSAN Hl o] E] X445 A 43

AHEE 7]E VMDK &F Y Y th. vmkistools & A§-3h= A F- o] dol A d U2 EF 49

oA ol AFae] o5& thES [1= Ao dy o

@6 -

S E S vl A 2" §3 AU o 2 S0, extd, xfs = 7] E} 9} A] 2H o] o]of &) g
Ytk
T8
EFol Y Y Z2HAYE F fsType 7/l ¥4 g5 W7 a1 vl ol B 7F &4
Ay Pod 2 F7H LA S & AU T
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3. 7oA PersistentVolume ¢ B 4] E = kst

I $ oc create -f pvi.yaml

4, oA EANA AT I+ EF FULAN MFAHE=EITF EF FALS AT
PersistentVolumeClaim ¢ 2 4 E A o] & A}-8-5}o] pvel.yaml 3} S A A3 gy o}

apiVersion: vi
kind: PersistentVolumeClaim
metadata:
name: pvct ﬂ
spec:
accessModes:
- ReadWriteOnce 9
resources:
requests:

storage: "1Gi" 6
volumeName: pv1 ﬂ

@ s ondEsEAdE IR EYYUD

@ = 29l 92 R =] ReadWriteOnce & AR 311 €9 =0 4] ¢17]
27l dPo2 BES ILEDT F AU

© v =E=adangud

® =IrEEdEdYn

5. 3o A PersistentVolumeClaim ¢ 24 E = vr51 )

I $ oc create -f pvci.yaml

4.13.3.1. VMware vSphere 2§ ¥4

OpenShift Container Platformo] 2§ & vl-&E 313 AdH o] o 2 &3}17] A ol PersistentVolume(PV)
A ol Sl fsType w7l 4= gkl ol aff A1 € 3 A 2d o] BFof £gE o] A=A S FH ot 4
7h A Al AR o ® I E A oF vl ol Bl 7F AHA B AL G A = A E 9 A 2H o] A 2}

To® I YT

1 o
)
oX o
©
td
Flﬂ

OpenShift Container Platform-& 2] & AF8-5}7] Ao ¥l 5 2 2 vSphere B§ 2 PVE A& = &Y
=

l
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57. CSI(CONTAINER STORAGE INTERFACE) A&

5. CSI(CONTAINER STORAGE INTERFACE) A&

51.CSl &5 +4
CSl(Container Storage Interface) & A}-& 3} OpenShift Container Platformo] CSI Q1 E g o] 2~ & & +-
2EAZ FHste 2EA A=A 2EZAE ANEE F dFH T

Z3

OpensShift Container Platform 4.11-2 CSI A} %F2] ¥ 1.5.08 A 4 &Y o}

5.1.1. CSI o} 7] & 3]

CSl =gtolH = duty o 2 Zig o]y o] r| A 2 A g Yt} o] & g 71 H| o] 4 = OpenShift Container
Platformo] A& & = 9 X & <14] 5}#] E 34 t}. OpenShift Container Platformoll 4] CSI &3 ~E 2] X
Wl =8 AMg Sl | S8l 2H JJrE] Z}7F OpenShift Container Platform3} ~E 2] %] =gto]W 7+2] H g
;qg'ﬂg%—a‘—oqa T4 QAL v E3)oF Tt

-—

t}-S- t}o] o] 23 o A} &= OpenShift Container Platform &2 22 ¥ 2] Podol| Al A3 &&= 74 @ 4o o gl
A9l FE ML E ATy oL

O

=]

OpenShift APl server

T

ol l

Attacher

Snapshotter Resizer Provisioner

container container container container Kubelet
4 4 A A 4
' ' 1 1 1
v v v v v v

Driver <4-»> Driver

Driver container . h
registrar container

External CSl controller
(Pod)

Infrastructure node

CSl driver daemon set
(Pod)

Node

A . )
+ Unix domain socket l Any proprietary protocol

Eal

7%

Bl

-

ot L

S ol

ol D)
N r&

g x
2}

rLHﬂ

HA o] 7 A E

5119 CSIFEEH

E-CSIAEZ =579 AH |7t A=

® snapshotter 71 8] o] 1 = VolumeSnapshot 2 VolumeSnapshotContent ¢ 24 &
LEAEZS AA W AkA| g o)

VolumeSnapshotContent 2

Zo faf] o] CSl EgtolHE APk = 9

EH Y Y EAEZ=ZE QYT

J
=

Storage backend

St} 0]/d¢] PodE v Zsh= vl E YUt}

15U 7k Eefolwol = Eejolw @ CSl
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https://github.com/container-storage-interface/spec
https://github.com/container-storage-interface/spec
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® resizer A ¥ o] 4 = PersistentVolumeClaim ¢ v o] E= 7+ 4] 3l 22 PersistentVolumeClaim <
BAE H @ 222X & 2% 5h= 75 CSl = ZAEo] ths)
ControllerinspectorVolume #¢] & E2] 7 3l& Alo] =7} A E o] Y th

e X CS|l A4 AH o] = OpenShift Container Platform 2] attach 2 detach %5 CS| =2} 9]
H o] tf 3t 7} ControllerPublish 2@ ControllerUnpublish 3% & w33t o}

® OpenShift Container Platform 2. 2 X €] ©] provision 2! delete & =2 CSl =g}o] v 2] s
CreateVolume 2 DeleteVolume 3£ 2 ¥ slE 98 CSI Z28) A4 A oy PUth

e CSl=zton] ZH oY

CSl A4 9 CSI =21 A Ael o] = UNIX =0 Q] 2271 AHg-8) CSI =eho] v 28| o] L] o 5415}
CSl E2l0] PodE F 23814 $E2 Fth Pod 95014 CS| =eholw o] oA 28 % glgU

3

afjoF gt} 9] ¥ 934 o CS| =g} o] 1 o] ControllerPublish *=+= ControllerUnpublish
2 & ) 311 kS5 oh 28 2 8 3 OpenShift Container Platform €12 APIS 8
shelw A el of ot

3
F o Ao A = E}A} attach == detach 21 2 A 9314 &= CSl =aho] v oA = A8

511.2.CSl =go|H HE A E

CSl =g}o] 8 H) & A E+= OpenShift Container Platformo] CSI =2} o]l v o A A Z 3 2 EZA S =29
nh-E AL AFE AL R A2 E(Pod)o| A PV(E T EF)E AT & e EE =X A Podg A3 Y
o} CSI =to| ¥ 7} A 2] € Podoll = th& ZH o] 7} 2= o] SlEFU T

o CSl=zgloln 5= 7|3 CSl =gto| v & == A A3 Z <l openshift-node A H] 2:0]] 5=
t}. == o A 43 =] = openshift-node Z 24| 2= =S o A AFE 7153 UNIX =1 Q1 2718 AL
&35t CSl =gfolH o A A4 F ot

e CS|=g}o]H.
rEo w2 H CSl =gtol W= 2B A Y=o Hojsh &2 42] Q15 F R 7F dojof FuTh
OpenShift Container Platform-& o] 2] gl & o] +d ¥ 79 NodePublish/NodeUnpublish 2
NodeStage/NodeUnstage ¢} 722 CSl 5% 9] =& Z 2|29 A Ev ALt}
5.1.2. OpenShift Container Platformol 4] 2] 9 5] &= CSI =2} o] ¥

OpenShift Container Platform& 7] 22 o 2 E% CS| &= g}lo| ¥ E A X &l o] in-tree EF Z 2] 221 o A]
ALESE S GleE AFE A 2B R S ATy ok

A A== 2EF A Agtol] mp2EE CSI Z2 8] Y G EFS A 35H7] 913 OpenShift Container
Platform< 7] 22 o 2 7 ¢ 3} CS| =&}o| ¥ Operator, CSI =g}o|] 2 Q3 ~E X FHAE A3
Sh o} Operator @ =2ho] ¥ &) 7] & ) ¢] 25 o] 20of th &+ 244 &+ W -&-2 54 CSI Driver Operator A ™
Mg Az 2.
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Y &

< 3ol = OpenShift Container Platform=} 17 A x| 5] = CSI =2}o| v 2} B-F W AE B4 9 3 7] 2}
2 CSl 7S AE Py

N

3 5.1. OpenShift Container Platformol| A A& = CSI =&toln] 2 7] 5

CSl =3}oly CSI 2§ 2~ YAk CSI E2-#) CSl =71 %A
AliCloud Disk | - |
AWS EBS | - |
AWS EFS - - -
GCP(Google Cloud | | |
Platform) PD( + t] &=

=)

IBM VPC Block - - |
Microsoft Azure Disk | | |
Microsoft Azure Stack | | |
Hub

Microsoft Azure File - - |
OpenStack Cinder | | |
OpenShift Data | | |
Foundation

OpenStack Manila | - -
Red Hat - - |

Virtualization(oVirt)

VMware vSphere it - [

e vCenter Server ¥ ESXi = 5¢f vSphere W] & 7.0 Update 3 ©]o] & 2 3t}

e fileshare 252 A Y3lA &HFYh
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o oxgiel BF g & Q3 H A vSphere A2 6.7 Y H o] E 3P06Y YT}
3}

o eglel BF 34 g Q3 H 4 vSphere B A S 7.0 dul o] E 299 Y th

CSl =gt w7t o] Feoll Y o] A &2 A9 AL = CSl 7|58 AH&-3te | CSl
2E A AH 7F Al g g A A A 3] & whetof o

513. 54 =28 44

P 2EYA Y 54 Z2H| A Y2 CSl =efo|H Yl 7] 2B A H=e ]% off upa} Gt Yk
CSI =g}ol ¥ FF A= OpenShift Container Platformoll 4] 2~ E 2] 2] S 29} 4 o] AFE- 7153 uf /)
HPE At HHS Ags)oF Fyoh

54 UYL ASIES AHH 2E A FUY2E FHL S deUTh

A H CSl Edfol Mol 55 22 Fe27t DR sH $e REPVCE Zeu 4 Y5t 7|
N LT R LA

# 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

© 1:@sEaq 2dsd sy,
@ uxECSI=Etolmel oyt

5.1.4. CSI =2}o| ¥ A& 9
U A= |H &3S WA A 4oL 712 MySQL |l 318 A gyt

A 27 Avg
o CSl=etolm7} vl £ g1t

o A UYL s 28R Fe2r WA E IS T
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# oc new-app mysql-persistent
g o

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

— —

# oc get pvc

%9 o
NAME STATUS VOLUME CAPACITY
ACCESS MODES STORAGECLASS AGE
mysq|l Bound kubernetes-dynamic-pv-3271ffcb4e1811e8 1Gi
RWO cinder 3s

5.2.CSI 1zl IA] BF

CSl(Container Storage Interface) 21221 A A EF & AH&-ste] Pod 7t i £ 5] 52 Pod 7t Al A€ =) <12}
=

¢ A BEFS A StE Pod AMSS H ol g = AFHTH
o] 7] 52 A Y == CSl(Container Storage Interface) =2} o] ¥ o) A wk AF8-& 4= 1 &Lt}

T8

CSlelglel Al BEF L 7|& 2 H 715 A& Yt} Technology Preview 7] 52 Red
Hat 2294 A H] 2 =3 A F(SLA)A A LA ko 7| 5H o2 b shA] ¢S
AFUTh A Z2Y M A o A ALE-SF= A2 iﬂo}x] Yt ol el gt 7]%

3 B AE 715L 27000 o] 83 5 Qo] AL oA sLAe] 715 L Bl
«4 =S AT F AdFyTh

>

v o ml

}

Rl

RedHat 7l& Z 2|/ 7] 59 A Hel ol tha AAF HEL2 7& 22 i/ 7] A4 |

918 FEFHA A 0

5.21.CSl el Al EF 71

A wk# © 2 CSI(Container Storage Interface) = 2}o] ¥ ol A 2] 91 5= ¥-F & PersistentVolume 2
PersistentVolumeClaim . B 4| E 3} oj A 7k AL-&- & = Al F U T

o] 7152 2}-&3511 PersistentVolume © 2.2 E 7} o} d Pod A}%ko] 214 CSI 252 XA & 4 &Y
ok lEhel BEF S AAl BFolH PodE thA] Al 2shH #2454 8%1514‘3}.

5.21.1. X ¢ Al st

712 o = OpenShift Container Platformol| 4 = th& 3 22-& A gke] = CSIQleke] dAl &S A4

gyt
o CSl=glo] oAyt XYL AL 4= 95U th In-tree @ FlexVolumes= 2] 9 5] %] ¢k}

o FfFElanCSl=gom= Rl YA EES7le 2R Vv Ad gy
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e FNFUE EE 22X HEEolddt BEFL N Y3l= g2 CSl =glol v & A 23} CSl =
gholu] FH AT AT skE AA A S BEAA L

CSl=glolme YA &3S Totsto] Qlakel BF 715L PHA £ 5 AdFUth AAF &L C
E_;q,o]]ﬂ /\Juﬂ/\ﬂg 7‘51—23}/\1/\ Q.

12

I

fF YA CSl=golu = 7|& 28 H 75 A& Y Yt Technology Preview 7] &
Red Hat T2 94 Au) 2= 53 A F(SLA)N A A LE A gom 7|52 o= A &
< F dFY T oA JEHH S o A AFEslE A2 AASHA Utk oy 3 7] s
S AT FFAE 5L 270 o] 8 5 ol AL ARl A LA o] )5S HAE
3 W= w2 AT 5 Ak

Red Hat 7] 4 2] % 7]%5] 2|2 W90l & AA & 82 /1% o3 7] A€

5.2.2. Pod A}<Fe] CSIQ1Ek] A A] &F 2%

OpensShift Container Platforme] Pod A} el CSI <12kl A A
HE A 2F2 ¥d Pode] YA o] Aol &2 whet CS
Ao e dAE A gy

i

1. Pod @ BAE 4 o8 44 she] whed ol A 4 g o,

2. Ipdof CSIQlEkl LAl BF

o
12
s
sy

U}

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
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57. CSI(CONTAINER STORAGE INTERFACE) A}-&
I $ oc create -f my-csi-app.yaml

5.3. & 242 CSIDRIVER OPERATOR

3 2~ #2] A= OpenShift Container Platform 2] &+ 2] &2~ CSI =&Fo| ¥ & A8 5}o] Secret ==
ConfigMap @ B Al E o] W &o] £3He e}l A EFS Z2H AP T F AFUTE o €A atH EF
nf-E & =% 3l= Pod 2 7] E} Kubernetes 3 2 & & OpenShift Container Platform &l = ol A Z2] 2
Bl RE YL aF o] 2o dld LEAES] ZH =& PHSHA AFE T AF U ol & flal A A
Secret @ 2 4] E ©] SharedSecret A}-& %} 4 2] 2] 2222} ConfigMap @ 24 E o tj &+
SharedConfigMap At-8-7} 78 o] 2] &9 7 7FA] {3 o] 3 gl &7 AF YT

T8

T AL CSl=gtolH = 7 el H 75 A& Yt Technology Preview 7] &2
Red Hat 29 M| 2 =3 Al F(SLA)A A XD EHA] gtom 7|58 o2 &b shR] ¢
S F AFULT mEtA 2294 3 oA AR sle A2 AR &Yt olgl g 7 E
S AMESIAH FE A E 7 5S 271 o] & F Ao AT A A AL o] 7 FS HAE

shal v el & Al Fd 5 dFU

Red Hat /1% el H 71%59] 2191 W 910 th @ A4 & W §& /1% el i /1% A9 W
918 Fashi A 0.

53.1.CSI A=

2EZA dlt = dubE o & Kubernetes?] B2 ~E & X =gto] ¥ = A &3 t}. CSI(Container
Storage Interface) 3 & 3| A} 23 A= o] Kubernetes Z =2 WA 514 &% X3 2 E H o]
25 AME St 2EA] Fe A0S AT F IdFHSH

off
&2

CSl Operatore= in-tree 2§ Z 8 2o AL =Rl BF &
Platform A} &2} 2 E & ®| &4 S A 23t o}

i)
P

3} 78 OpenShift Container

5.3.2. Y| 27 o] 2= 7hel] B9t T+

ZH2H WG aF o] 7ho] Al RS Tl T Secret 2 B A E o tf 3+ SharedSecret
CRAFEAF Aol gl Aaz) A28 A G

AR 8 AV
e A S £S5 9 el dojor Pt

o = ¥ ¢ 5| A sharedsecrets.sharedresource.openshift.io CRD(A}-& 2 4 o] 2] &2~
Aoye] A2 AE A FY T

o ZrjzEe UganolzdN B Y B AL Fel ok AT ALUAE 1A 03 4
a0 A2 5 9l AL RS Ao T,
o Podol A x4 & A H] 2 A o] AL-& 3 SharedSecret CR 91 28 =& 3% 3} CSI(Container
o 5

] gl
Storage Interface) EF S W2 ET F A=A AR E Aojst= 9T 2 G uld S A FY

o},
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o FfFT Heto] 2ok vl Y o] o) HA AU

=<

Az

o Z o] ~E 9 YT o] oA 273 Secret . X A E o t] 3+ SharedSecret CR <1 ~€1 ~

gy,

$ oc apply -f - <<EOF
apiVersion: sharedresource.openshift.io/vialphai
kind: SharedSecret
metadata:
name: my-share
spec:
secretRef:
name: <name of secret>
namespace: <namespace of secret>
EOF

5.3.3. Pod<l| 4] SharedSecret <1 ~&l 2~ A} &
Podoll 4] SharedSecret CR(AF-& =} 7 2] 2] A 2) 91 =¥

W28 A8 @ & 9t A% Aul 2 A% RBAC A9

A 27 Ab

= 4

o I AE o Yol 7hol /- A A ol o 3 SharedSecret CR 1 ~E A5 A AU SG5Y

o oc get sharedsecrets 8 & 2 Y H 3} v o] A F& Z= 9 thA] 7hA oA AFEE 5= 9l

1=}
= SharedSecret CR ¢1 28 22 7 A g o},

o Ygdzso]zo A AE 7Hs @ HIE A 2= A7 o] X4 ¥ SharedSecret CR 91228 25 A}

2.3 4= 9l =2 ol t} = EA SharedSecret>9] < identifiers= A1-£23}] Y| g =

o] 2=

2] builder 48] 2 A A o] YA = £=4] 82l3l= oc adm policy who-can use <identifier of

specific SharedSecret >& 2 3 & 4= 2l F Yt}

o

al

ko i

T

B8 A8 4 Sl S B2 9 RBAC( @ 714k o 42 A o)) & Al F

Ay ==

[¥ tl 2

Az

1. YAML £¢l = ¢} 317 oc apply = AF-8-3to] Podol| 4] SharedSecret CR ¢1 ~8l ~ 2 A&
A7 # Au) 2 Al RBAC HekS Byt
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o
R

& A kubectl 2 oc & AFE FALS Pod B etol] 4 02 A dtele S5 Aol =
£ 3l= Zd 5 Yot whEkA] oc create role ... 2 A8 3Fe] SharedSecret CR
id %A}Q_o}_‘:E]]JJOsl.Oﬂ—GLO /\g}d—GL_/,:gj\gqq_'

o

RS

$ oc apply -f - <<EOF
apiVersion: rbac.authorization.k8s.io/v1
kind: Role
metadata:
name: shared-resource-my-share
namespace: my-namespace
rules:
- apiGroups:
- sharedresource.openshift.io
resources:
- sharedsecrets
resourceNames:
- my-share
verbs:
- use
EOF
2. oc W2 AME-

bl o

ﬂ@

7 ¥ ¥ RoleBinding < w51t}

ol

$ oc create rolebinding shared-resource-my-share --role=shared-resource-my-share --
serviceaccount=my-namespace:builder

3. Podol| /] SharedSecret CR 21 2~& 2 of ol 4] 2~k T}

$ oc apply -f - <<EOF
kind: Pod
apiVersion: v1
metadata:
name: my-app
namespace: my-namespace
spec:
serviceAccountName: default

# containers omitted .... Follow standard use of ‘volumeMounts’ for referencing your shared
resource volume

volumes:
- name: my-csi-volume
csi:
readOnly: true
driver: csi.sharedresource.openshift.io
volumeAttributes:
sharedSecret: my-share

EOF

5.3.4. 1] Q) 225 o] 2ol A 74 U T
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Sy o vl ado] 2 Tho| 4 WS Ffstel ™ sl S 74 9ol o g SharedConfigMap CR(AH&-2+
Aol Yaz) Azt 2s AT

AR 27 A

e Al e £ 5 9l Aol ojok FuTh

~] sharedconfigmaps.sharedresource.openshift.io CRD(A}-8 =} 4 <]
AHAE Ag/ﬂ 31—]/] 1;}

ZejzE o g ado] 2o 98 R AT YL Bejshe] S F A 2R 1S Jhd o3 Y
o A1 S A AHEAE Ao BT

S U daTo] oA g gl A uild S Felste T AHEE AR F A=
CSI(Container Storage Interface) £ & vl-*+E = Pode] A H] 2~ Al A S A o] F Y o}

T Heto] E3tE Yl T o] o QA A

YL WY Luo] oM /2 -4 Wl s SharedConfigMap CR Q1 ~®1 =2 A

U,

$ oc apply -f - <<EOF
apiVersion: sharedresource.openshift.io/vialphai
kind: SharedConfigMap
metadata:
name: my-share
spec:
configMapRef:
name: <name of configmap>
namespace: <namespace of configmap>
EOF

5.3.5. Pod?l| 4 SharedConfigMap 91 =& = A}-&

e o

Al

Podej| /] SharedConfigMap CR Q1 2=¥1 2o H Al =3t W 2] 78 F A H] 2= A7 RBAC A gHS Fof sl
SharedConfigMap CR 21 ~E 22 A}8& = &Yt}

A 27 Abg

88

S 2E o vl o] 2o A F-/E 4 7o tsl SharedConfigMap CR 1 =8 =& A4 3
syt
02 2A S T 4 = Aol slojor gyt

o oc get sharedconfigmaps

%‘% P st vlo] A Fe TS thA] A oA AHE S
4= 9l SharedConfigMap CR ¢!

OE

o Y Yzuo] 20 A] AL§ 71 Y A H 2 Al o] X ¥ SharedSecret CR 91 ~8 =~ & A}

23 5 9= Fel gyt = E4 SharedSecret> 9] < identifier>= A1-&-8lo] Y] ¢ 25 o] &
2] builder 4] 2 Al A o] }A =4 82l3l= oc adm policy who-can use <identifier of



1. oc apply with YAML &8l = & A}-8-3}¢o] Podol|~] SharedConfigMap CR <1 ~¥l =& A}

57. CSI(CONTAINER STORAGE INTERFACE) A&

specific SharedSecret >& 2 3 & 4= 2l HFY ).

al

ol

=
Al Z

!
29

2

B3 AH 2= AR S }9~ o}cﬂl SharedConfigMap CR 21 =&l
RBAC(S & 711k o A oN)E AFHUH

ey 2 o

e

U ==

UEF A A E AH] 2 AlY RBAC A gHS Fof gy o}

AAI-

23

&4 kubectl 2! oc = AH§ TAME Pod Hetel] T4l 0= Al ghsle S5 Ao
g2 3= Z 9354yt 214 oc create role ... S Al-& 3}

SharedConfigMap CR 1 2t A5 ALEt=H 2 o3t 93-S 4T 5

=8

$ oc apply -f - <<EOF
apiVersion: rbac.authorization.k8s.io/v1
kind: Role
metadata:
name: shared-resource-my-share
namespace: my-namespace
rules:
- apiGroups:
- sharedresource.openshift.io
resources:
- sharedconfigmaps
resourceNames:
- my-share
verbs:
- use
EOF

2. oc W ¥ S ALg3le] 93 @ ¥ RoleBinding < w5t

oc create rolebinding shared-resource-my-share --role=shared-resource-my-share --
serviceaccount=my-namespace:builder

3. Podel| A SharedConfigMap CR 1 2~ & 2 of x| 23 o}

$ oc apply -f - <<EOF
kind: Pod
apiVersion: v1
metadata:
name: my-app
namespace: my-namespace
spec:
serviceAccountName: default

of Q& x| uk T ALAH Q@ A}efo] BT %zg A AN e WA S EE AFL 2}
Q ‘P RBAC(°j & 7] 9k A A 2 A o) 7t gl 7 - SharedConfigMap CR <1 2~8 >~

a3 /\}Q_zﬂ E 0)\_1,:_%

I»
i

89



OpenShift Container Platform 4.11 2 E 2] %]

# containers omitted .... Follow standard use of ‘volumeMounts’ for referencing your shared
resource volume

volumes:
- hame: my-csi-volume
Csi:
readOnly: true
driver: csi.sharedresource.openshift.io
volumeAttributes:
sharedConfigMap: my-share

EOF

Ul

3.6. B 2] &2 CSI = 2}o] vjol] T3t 37} X 9 A & A1

Fr g CSl =gl H ol = tha 22 frol v & Al o] slsyth

ofl

e <= =z}lo|¥ = CSlI(Container Storage Interface) ¢12+21 9 A] EF 9] A 8k A} 3} o] 2 &}

e readOnly T =9] 712 true ojof Futh 2122 &0 H PodE A Z8ts St 25 Z2H] A o
A =2holH o A kubeletol] @ FE wHekgtu o}, o] A & P ~E Y Kubernetes CSI =2}o] 1] o]
A otd 2 A S A 3te] B ZFoll SELinux #lo] &S A &3t= A YUh

o =tlo|u=tmpfs 253 2 5= 2 FSType I == F A g},

e = }o|H = NodePublishSecretRef 2 == F A3 t}. th 21, SubjectAccessReviews = use
F AL} 3| AFE-3He] Podoll A SharedSecret o=+ SharedConfigMap A& = 4 €] 2] 222~ (CR)
A2 27 23t EFS 7HA S & A=A H7g o

3.7. 2% 21 22 Pod EF ¢ VolumeAttributesol s+ F71 Al 5 A B

3

o w;
oo
Ip

el WAl 0 2 Ff 2] 42 Pod 2] GRS v A o

rlo

volumeAttributes <4 2] refreshResource &4 9 U t}.

FF g A2 CSl Edtol ] 4 ¢ refreshResources <4 ) Yt}

e volumeAttributes 4 ©] sharedSecret 2! sharedConfigMap <73 ¢ 4 t}.

5.3.7.1. refreshResource 54

L

t}. o]
FS A S Pod A Ze R g ZaHAYH F 7] 2 Secret &= ConfigMap ¢ 24 E o] &
EE EFo BT A o B E A o] 3t} refreshResource ¢ 7] 2712 true o] o] = el =
=
—

g2 v gk

2~ CS| Driver= & ¢] volumeAttributes <4 ol 4] refreshResource &4 & &4+

2

o\

4

T 2] A2 CSl =8ko] v +A ol A &7 SharedSecret 2! SharedConfigMap CR(A}-& =}
Aol glai) QA A2 138 v EA 513 73 -9- volumeAttribute <4 9]
refreshResource <7J o] A& = %] e¥FUTh o] A9 H22 dnbA o5 A 2 513 o]
sl&d uf 54 FF vhE gt A2 23S v st A YT

5.3.7.2. refreshResources 54
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FEH 2R E MG T Bz AR RS SASSsEAY B ZAA S F AFUTE o] 29

= & gl &2 CSl =gko] 1 ¢ csi-driver-shared-resource-config -4 7 2] refreshResources <43
o] openshift-cluster-csi-drivers 4] & 2= o] 2~ 0j| A 3-8 &= 9l &1t} o] refreshResources <4 &
false = A4 3lH &5 7] Z2H| A & BFol A%dE Secret === ConfigMap ¢ B4 E 7 &
Hl=7F Julol Ex A 5t

T8

o] Ff B AL CSl=gol A8 AMgste] A2 - & v ststd sl 52
volumeAttributes <4 ¢] refreshResource <4 3 &4 gl o] & 8l &2 CSl =2to)
E XSS RE FHAHY EF vfEY dFS v HYh

5.3.7.3.Pod?] ¥ f & &2 EFL X 2H| XY 35}7] A volumeAttributes A=

@ EF 2] volumeAttributes ¢l 4] sharedSecret == sharedConfigMap =% 2 SharedSecret &-+=
SharedConfigMap CS ¢l 2812 ¢] zto 2 A Qs o Futh 282 o Pod A 2t Fof EFo] ZEH]|
A= HZFo A &l g 2F <] volumeAttributes S 3215131 T2 Z 71 o A kubelete]] @ 7 & w33t

U,

e sharedSecret == sharedConfigMap <4 o] 72 & 2] 2~ € 2] SharedSecret &=+
SharedConfigMap CR 21 =€l 2 o] &3} o x| 5}#] &t}

5.3.8. & 2] &2, Insights Operator 2 OpenShift Container Platform 2 = 7+ =

o

3 2l &2, Insights Operator 2 OpenShift Container Platform ¥ = 7F 53-8 % 3] OpenShift
Container Platform ] = o]l 4] Red Hat A B2 Y A (RHEL Q1 Elo| EHE) S B} A A& 5 A5
t}.

o] A B A o A &= OpenShift Container Platform 4.9.x o] 8lol A ¢15 AW S FH 02 71x9x D=2 2
3 T 7t ZRAE =g 2 o] 2o EAMFUY

o] Al OpenShift Container Platform 4.10 o] ol 4] = OpenShift Container Platform & = ol A4 3§ 2] &
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HNE2a2GH)E AT 5 AEU T

o 71ad FHlx AA A VS HHAIHMA AF HHE & o]zl Secret L B A E o 71451
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o Z ¥ A A= 3l Secret 0. B A E o tfs) SharedSecret CR(AHE A 4 9] 2] A~2) Q1 2~H
2E QS 5 22 A E T a2 WekS ot 53] F82H A=
builder 4 v] 2= A A ol SharedSecret CR ¢1 281 <5 A}&3 4= 9l &= H3HS Hofshth
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2] 5 A E E 2= CSl Snapshot Controller Operatorel] <] 3l wjj 32 Yt}

5421 R AEZY

CSI =Y Ak 71 E 2 = VolumeSnapshot 2! VolumeSnapshotContent ¢ A EE vl g3t AE
£ 2] = VolumeSnapshotContent ¢ EAEE A A 1 2LA|5lo] 524 Z2u| xS Z )
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CSI = 2}o] v ¥l &= csi-external-snapshotter A}o] =715 A ¥t} o] AH o] = CSI =&}o] v 2}
A v 32 H = o] Helper 71| o] 1] 9 U t}. AFo] =7}+= CreateSnapshot 2! DeleteSnapshot 23 & E
27 5ke) 2akg Bl gk WE 7 Al Fehe AR AR S 2L

5.4.3. CSl Snapshot Controller Operator % &

CSI Snapshot Controller Operatori= openshift-cluster-storage-operator U] ¢ 2~ 5] o] 2o 4 A 3 5 1
th 7Aoo 72 1 e F 2E o] CVO(Cluster Version Operator)ol ]3] 4 %] Yt}

CSl Snapshot Controller Operator+= openshift-cluster-storage-operator u] ¢ =3 o] 20| 4] 2 3] & =
CSI WA A EEHE A XFTh

5431 2§ =YAF CRD

OpenShift Container Platform-g- 4 %] 3} & &<+ CSI Snapshot Controller Operator=
shapshot.storage.k8s.io/v1 AP| 25 ol t}2- &~ AF CRD(AF&2F F 9] gl A= A o)E A Tt}
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PersistentVolumeClaim ¢ 2 A & o} §-A}5}4] VolumeSnapshot CRD+= 2= Akol] tf 3F 7 wk=} 2 &
2 7 2]y t}. CSl Snapshot Controller Operatore= CSI 2 W AF AE E 2 &5 4l 3) 51 ¢]
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1. T2 YAMLZ 4% ¥ VolumeSnapshotClass ¢ B A E 2 u}d S A5t

volumesnapshotclass.yaml

apiVersion: snapshot.storage.k8s.io/v1
kind: VolumeSnapshotClass
metadata:
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name: csi-hostpath-snap
driver: hostpath.csi.k8s.io
deletionPolicy: Delete

Q o] VolumeSnapshotClass ¢ 2 4] E ¢] 2 W AFS A A 5l H] AFE-5] &= CSI =ato] B ¢ o]
2olUt} o] 2 AYARS 438 9] PVCE g3sls ~Eg A Z8 2 2] Provisioner 2 =

o} F e of G},

lm

e
R

o) 2=

T 2EZA S FA 5k vl AFE§ =eteol o mhet Foh et B oS
+Uth 7]& VolumeSnapshotClass © 24 E 2 A28 =1 35Ut}

X0 o2

2. T HE S st ol BA A A e BAES YT
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

ﬂ BF 2fake 54 e dd e 3 Yy vqumeSnapshotCIassName dA ol gle
W72 EF YA IR A AT 72 EF UM FHE olFS AHE St 29k
ol AP UTh 2e Y FEvtglom 72 EF 29t FH 27 gle A Sole WAk

AR A gy

Qg d%ﬁ-ﬂ v}ol o ¥ PersistentVolumeClaim © B4 E o] o] 2]t} o] B & & AW Ak
@Hﬂmﬂ%@q@qqA%MOEﬂOiﬁimﬂH&hﬂﬂﬁﬂqq

£ 7 2] = volumeSnapshotContentName rj 7}

1 SlellM A e 25 29 ZHEE A oste A
W e YAk A g Al Fs) oF U th

volumesnapshot-manual.yaml

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

Q AbA Z 2 A E 22y Akl = volumeSnapshotContentName v 7)) 1 =7} 2 2 3H1) o}

olt

2. OE HE S dEste] o) d dAlo A AT QHAE S AT

I $ oc create -f volumesnapshot-manual.yami

Az
el 2Eol A 2WAS AT F 2k B @ 27 AR RS ST F g

ARE BF 2y did AR ARE IASEE O ¥9E S Jgdyoh
I $ oc describe volumesnapshot mysnap
The ol Al = mysnap £F Skl e Al A B FA St

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
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2. 28 2ol A HNEA FdstEE s RS dE g

I $ oc get volumesnapshotcontent
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Al = o] o 3+ Z <1 E 7} % 4] Yt} boundVolumeSnapshotContentName 2 = 7} ¢] &
71 2 VolumeSnapshotContent ¢ B 4l E 7} Zx) 5132 22 W Ako] A ¥ A Yy th

A Ad
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H] 5 9] &%) <] 35l# H VolumeSnapshot © ¥ A E o readyToUse: true’} 3l =%
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OpenShift Container Platformo] 3§ 2y AFS 2HA sl W S 4]

Az}
1. T o ¢} %] VolumeSnapshotClass ¢ B4 Eof & g ol 21A] 7 ) & %] 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 25 < 2HA| g o Delete #to] 47 =/ VolumeSnapshotContent 2 B 4] E 9} 317
7|5 o] 2k4) g U t}h Retain 3to] AR E A9 7|2 ~ WA
VolumeSnapshotContent ¢ = 4| Et} &% {2 g Yt}
Retain 7}o] 274 = 3 sl ¥ VolumeSnapshotContent © 2 4] E 2 2} &1 %] ¢k 31
VolumeSnapshot © 24| E7} 2t A4 W dl g Fdl 2= 21U 2 FA HYth 2YAF 2HA =
SEZA WAl = A= FA FH U

P
2 Ak

& 99 A shel BE 29 44U

$ oc delete volumesnapshot <volumesnapshot_name>

_ﬂ‘

o
i)

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

3. 2tA] Aol Retaine. = A€ A5 thx HH S Yt 5 2WA Zd =S AHA Y oL
I $ oc delete volumesnapshotcontent <volumesnapshotcontent_name>

4. A= 213} VolumeSnapshot © B A E 7} A 32 0 2 21A) 5] ] ko 214 24do] Al&E o= 3

=

EEUEEES dEste] F2 gane] FEAE AATY

T8

VolumeSnapshot S HA Eo tjgt I+ BF FHI E= EF &
A 71E 27 S GAE e Aot FEAE A A A
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$ 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
Z g A7 A AL L BEF 2y ako] AHAl g Y )
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VolumeSnapshot CRD &l = & Al&-3lo] 7| EF & o] FHE 548 + s

VolumeSnapshot CRD 7| u}¢l g =] 37 readyToUse 7to] true= 4 H T G gl A E A}% o] 2~y
SEo A HlolHE HE] YA EFS ZEHAYE 7 AFUTE AR 87 A A8 F21 OpenShift
Container Platform 22| 2] o] 2 2215 o] glojoF Ut} * BF A HARS %] 8= CSI(Container
Storage Interface) =2lo| H & AL-&-3le] A E PVC(F T+ &85 ZFdY) *rEYA] =g 2
EZRAYE 2EZA] SPEYUT * EF Sy sko] A o /‘P*‘lﬂ FH] 7} 5o AFY
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1. &3} 7+o] PVCol 4] VolumeSnapshot t ¢] €] &2~ 5 2] & 3 o}

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

Q 22 AFE S 29 AES U ER = VolumeSnapshot 9 B 4 E 9] o] 291 o}
9 VolumeSnapshot 32 = 474 & of gt}

snapshot.storage.k8s.io 7t o = A% 3 of g o}

& wee e alel B8 PVCA A E QEA SHF o,
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I $ oc get pvc

myclaim-restore ¢} 7+-2 A PVC7} A 5 Ut}

5.5.CSI & & 2.7

B 7 &= OpenShift Container Platform¢] to] g &4 & WA 3st7] Y& 71& 4 2 o5
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EAE Z28)AYst7] Aol G 5ol &8 oF T
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A
71% PVCol A PVCE BAI 512 A th&< 58 g,

1. t+& YAMLEZ A = PersistentVolumeClaim 2 2 A EZ A} 8-3lo] ol S A A3l A4y
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

it
£
[>
i

@ =uAUd=s EuAYes 2R 2 s o] FYUTE /R 2EYA
ALg-8 4= ¢l ©. 1 storageClassName-& A} kol 4 A 28 5= gl 51 T}
2. o2 B E S APt o] d GA A A L BAES AT
I $ oc create -f pvc-clone.yaml
Af PVC pve-1-cloneo] A A Ut}
3. EF HAVI G HO v BE S At M HA=A AT
I $ oc get pvc pve-1-clone
pvc-1-clone] Bound = 3% A] 1t}
oAl M| 2 HAE PVCE AH&-3to] PodE +4 & #1071 H AFH o
4. YAMLE 4" ¥ Pod L BEAE=R 9d & WA et AUt o5 9 v 25U h

kind: Pod
apiVersion: v1i
metadata:
name: mypod
spec:
containers:
- name: myfrontend
image: dockerfile/nginx
volumeMounts:
- mountPath: "/var/www/htm|"
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name: mypd
volumes:
- hame: mypd

persistentVolumeClaim:
claimName: pvc-1-clone ﬂ

@ cCsi=E =A% Fol 44E BA PVCI UL

A2 € Pod £ B A E 7L &g dataSource PVCe} 53 2 0 2 B9 PVCE AL, B4, AHA) 51
A 2 29 A D =7 HAF U

5.6. CSI| #}=5 nfo] 1@ o] A

o uk# © & OpenShift Container Platform¥} 37 A 3 5 = In-tree 2 E 2] ] Eg}o] 8= 1 o] 4 A&

2] ¢k o™ F 53 CSl(Container Storage Interface) =2}o] v 2 W A Y t}. OpenShift Container
Platform2 A Y = = 54 in-tree && F 22214l s & al= CSI =2to|H & b5 nfo] 18 o] A& Al ¥

5.6.1.71 &

JNEZ 2EZ A F8 29 AFE-8te] ZZ2H] A 3L o] 7] 5ol A A Ydt= EF -2 CSI(Container
Storage Interface) =2}o] ¥ & vfo] 2@ o] AP Ut} o] L2 A 2~ dlolE nlo] g o] AL 53 31A] &
%Y th OpenShift Container Platforme- w2 gjol| A & F+ B F o BA Ew WMyt 2 23 HA
FT+EF LEAE AT A o Y go] A=A ZdFH T

CSl =aolu] o] & ez 7} N AHYTh

3 5.2. CSI A5 vlo] 1 o] A 7] A A = = in-tree/CSI =2}o] 1]

in-tree/CSI =&}o] H CSI| A% mlo] 2@ o] Ao] AAEO =

24 skgyn?

Generally available (GA) Yes. For more information, see "A
utomatic migration of in-
tree volumes to CSI".

® Azure Disk

® OpenStack Cinder

Technology Preview (TP) No. To enable, see "Manually enabl

o AWS(Amazon Web ing CSl automatic migration".

Services) EBS(Elastic
Block Storage)

® Azure File

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

® VMware vSphere
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CSI A5 nho] e o] o] Sl gslof FLith o] 7]%£ 7| E 0] BE APl 2B A E(d:

PersistentVolumes PersistentVolumeClaims 2 StorageClasses )E A} &&= W& WA A o5
Sh=
AP Y JNEF 2ERA Ze]22o] A AsHA &= A S in-tree (PV) 2= PVC(F T 25 ¢ ) o

3 CSI A% vho] 28 o] & B4 8h5hH 2] AT e B A Sl = eelol 1ol e
Futh

F7tEas
® in-tree 2§ S CSIZ A% wfo] 1@ o] A

® CSlatE mto] g ol 5 &4 3}

5.6.2.in-tree 25 S CSIZ A% vwlo] 1d oA

OpenShift Container Platform-2 th5-3} 22 in-tree =& % o 4] CSI(Container Storage Interface) =
ghol W 2 o] 25 A o] 3L A& wpo] g o] S A A F o

® Azure Disk
® OpenStack Cinder
ol thgk CSlwpo] o] UWbH 0 8 ALE 7H5 3 (GA)E (hHH =5 /Yol 28

g A FH 2= CSI 2EFA &
SIPV(9 7 2 5)9 4 .

flo |
O

410 9 o] Mol A ATl o] 402 ¢ TElo| =8 He)2E o] A CS| 2B 2227k A4 H AL Y
aElol= Aol 7B 2gex) Fe st AR A e A% A Egew 9P o Fo] 2L AR
#4

A ZYP27YPE AL 72 2EYA FYP 2= HAERA EH5UTLE 7] Ein-tree 2E T A | A7) Hol
Ao 7|E in-tree PVl Ulall 8§ &34 22 54 715 22T & JdFYthin-tree 2E 2 A] &
alo et 2E R FEP 2T ASG FFESA /B AEYA] FHPAE CSI 2EYA FHAE A

= Aol 5L

5.6.3.CSI| A} % mlo] 1@ o] A %5 &4 3}

712 &=+ OpenShift Container Platform & 2] 2~ ¥] 22 H] o] & o] A CSI(Container Storage Interface) vjo]
a# ol dE Bl AESH W thy in-tree B& & o thall CSIZ 9] in-tree& 5 & &4 g}l oF Futh.

e AWS EBS(Elastic Block Storage)
® Google Compute Engine Persistent Disk (GCE-PD)
® \/Mware vSphere Disk

® Azure File
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o] 4] in-tree &F %2291 % CSI Eato]u] Aol T g CSI A5 vho] T o] 8 & /)% =
93 715 A4 /1% Tl B 715 Red Hat ZZE M Au] 2 53 A K(SLA)IA
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slof W Aol A mA o] 7152 | 2ESL T =W S A FT 5 ALk
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98 BxAA L.

N

| 2 2= in-tree 2E 8 %] 22 $A P

CSl| A5 mlo] 1g o] A & 3% OpenShift Container Platform & 2] &9 & 2 E 2] X] in-tree Z 8 121
o 71 EA o2 st B R A F HAESA £A4 & BaLste Aol FF5UTH

A3
CSI 245 mlo] Lgl o] A Eeflo]d & B3 The S AE o YE RE ==E AR
oAl A AU T Tha Al 7kl A S Qg Y T

7s AP ES A FUH =E - F2/2F 9 - 75 Ao EALE 75 8733,

N5 Aol BB AL el 714 e R /)5S A AT 5 U5y
ZeaE gadel=r} Bobs gy
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O 74 Al = dA TP(Zle Z2 /) el el 2l o] 7I5olH A dste 2
H o] thsff CSI - vho] g o] & &4 skt o

i
@)
%
I
)
o

apiVersion: config.openshift.io/v1
kind: FeatureGate
metadata:
name: cluster
spec:
featureSet: TechPreviewNoUpgrade ﬂ

Q AWS EBS, GCP, Azure File @ VMware vSphered] t] gt z}% ulo] 1d| o] 4 & &4 513

*

CustomNoUpgrade featureSet2- 47 s} 12 featuregates/] 39 TS = 3R A A 5o
3k CSl =2}o] v o] tf 5] CSI A}5 mlo] g o] A& XA s 4= A5}

2
v}

o CSIMigrationAWS
o CSIMigrationAzureFile
o CSIMigrationGCE

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

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

name: cluster
spec:

featureSet: CustomNoUpgrade

customNoUpgrade:

enabled:
- CSIMigrationAWS @)
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OpenShift Container Platform-2 AWS EBS(Elastic Block Store) 2] CSI(Container Storage Interface) =
ZHo| W & AHE-3te] PV(Y+ BH)E Z2HAY T + AHFYTH

CSl(Container Storage Interface) Operator @ =z}o| S A& wj &= 7 ~E g A @ CSI EF T4
of &l <X 3= Aol EHFYTh

AWS EBS 2~ E 2] X] #}4bo) np$E X = CSI Z2H] A PVE A A 517] ¢ 3l OpenShift Container
Platform-2 openshift-cluster-csi-drivers J]  2~3j o] 2~ 0f] 7] 22 o 2 AWS EBS CSI = &}o] ¥ ¢} AWS
EBS CSI =gtolvi & A gyt

o AWS EBS CSI Driver Operator = 7] 2 . 2 PVCE A A sl U A& 4= 9l += StorageClass&
A &3y of. AWS Elastic Block Store & AF-8-3l= o+ ~E 2] Ao A ¥ 2 AWS EBS
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k% OpenShift Container Platform B Ao A &= 7] in-tree Z 2] 291 & Al-8-3lo] T & 1]
AgE EFol 553 CSl =gto|H & mlo] 2 o] A& Al & Yt} CSI 2} mlo] 28| o] A
o] d&dok gyt rlo] 2 o] S I+ EF, I EF FH A L 2ELA S
2 71& APl L BEAH E & Al§-3t= WH S W7 ekA] &x Ut ute] g o] Ao ol g #pA| gk
W &2 CSl A5 vfo] 1 o] S 23 A Q.

A wpo] 27| o] A & in-tree Z 7] 21912 g5 OpenShift Container Platform w > ol A A

AUk

OpensShift Container Platformel| ] AWS EBS &+ 8§ <
A

g0z muA s wyol td A8
&8 AWS Elastic Block StoreE AF&-5t= o F+ 2 EZ A 2

105


https://access.redhat.com/documentation/en-us/openshift_container_platform/4.11/html-single/storage/#persistent-storage-csi
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.11/html-single/storage/#persistent-storage-aws
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.11/html-single/storage/#persistent-storage-csi-migration
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.11/html-single/storage/#persistent-storage-aws

OpenShift Container Platform 4.11 2 E 2] %]

® AWS Elastic Block Store & A}-8-3l= 9 -4 7=

e CSl&EF 74
5.9. AWS ELASTIC FILE SERVICE CSI DRIVER OPERATOR

59.1.71%

OpenShift Container Platform-2 AWS EFS(Elastic File Service)-8 CSI(Container Storage Interface) =
2hol ¥ B ALg 5ol PV(Y T BF)E =AY 5 dF U
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AWS EFS CSI Driver OperatorE A %] 3+ & OpenShift Container Platform-2 openshift-cluster-csi-
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2. AWS EFS CSI OperatorE A %] g t}.
a. Operators —» OperatorHub= =g gt}
b. ¥ AAbo AWS EFS CSIE ¢ & 3l AWS EFS CSI OperatorE 21t}

c. AWS EFS CSlI Driver Operator 9 &5 &3 gy th.

T8

AWS EFS Operator7} o}'d AWS EFS CSI Driver OperatorS A € & of &}
t}. AWS EFS Operator:= 7] /-4 E] Operatoro] ™ Red Hatol| A x| 8} =] ¢
Fuyth

d. AWS EFS CSI Driver Operator 3| o] x| of| 4| A X] & &8 Lt}
e. Operator A ] 7] o] R o] A T}&-& &<l gt}
o ZEXE S RE YUY o|2(ZI-7) 7 AAEH Y

o A H Y23 o] 2= openshift-cluster-csi-drivers 2 47 ¥ 1 t}.

| ¢+ 5 5™ AWS EFS CSI Operator7} 9] &< 2] A X% Operators 4] A o] 1} & g4t}

3. AWS STS(Security Token Service) 7} 91= AWS EFSE AL-&8-3l= 79 STSE AME-3lo] AWSEFS
CSl =gtolH & A48l oF Fu o} AbAl gk -8 "AWS EFS CSI =efol ¥ 74"& Zrxs Al 2

4. AWSEFS CS| =2t & d X
a. ¥ - CustomResourceDefinitions - ClusterCSIDriverZ 2 g4 t}.

b. Instances ] o] ] Create ClusterCSIDriverE =8 &t}

c. TS YAML 39 & A}-&- 3ot

apiVersion: operator.openshift.io/v1
kind: ClusterCSIDriver
metadata:
name: efs.csi.aws.com
spec:
managementState: Managed

d A4 e =g,

e. Tk Z7lo] "true" el 2 WA E wj71A 7Ithg Y

AWSEFSDriverCredentialsRequestControllerAvailable

AWSEFSDriverNodeServiceControllerAvailable

AWSEFSDriverControllerServiceControllerAvailable

F7tEas
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t}2- A 2}l A = AWS STS(Security Token Service)ol 41 OpenShift Container Platform2 A}-&-31e] AWS
EFS CSI Driver OperatorZ A4 3l WS A9y

A TEA 2 ARE o] AXE FYFUTE Selolw S UA}T BFS YD F o ARE St

AWS EFS CSI OperatorE d x| 3t & AWS EFS CSI =gto| & A %] &}7] Aol AWS EFS CSI E2}o]n] &
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1. STSE AH&-3le] F8 28 E A X sl gl AFE-3F OpenShift Container Platform & 2] 22 o] u] %] o]
] CCO 92 El(ccoctl) volH 2] & =3 o} #4A| ¢ U 82 "Cloud Credential Operator

gdelE 7S FEsha Al L.

2. o2 o o] A" A A H EFS CredentialsRequest YAML 51 S A A 5} a1 & %+
credrequests U] @ & 2] o] v x| g4 ¢}

ro

ohe
o Al

apiVersion: cloudcredential.openshift.io/v1
kind: CredentialsRequest
metadata:
name: openshift-aws-efs-csi-driver
namespace: openshift-cloud-credential-operator
spec:
providerSpec:
apiVersion: cloudcredential.openshift.io/v1
kind: AWSProviderSpec
statementEntries:
- action:
- elasticfilesystem:*
effect: Allow
resource: ™'
secretRef:
name: aws-efs-cloud-credentials
namespace: openshift-cluster-csi-drivers
serviceAccountNames:
- aws-efs-csi-driver-operator
- aws-efs-csi-driver-controller-sa

3. ccoctl &5 A st AWSOIA A IAM &5 A g stal 22 31 A| =)
(<path_to_ccoctl_output_dir>/manifests/openshift-cluster-csi-drivers-aws-credentials-
credentials.yaml )oll 4] YAML 3-8 A AT 0.

$ ccoctl aws create-iam-roles --name=<name> --region=<aws_region> --credentials-
requests-dir=<path_to_directory_with_list_of credentials_requests>/credrequests --identity-
provider-arn=arn:aws:iam::<aws_account_id>:oidc-provider/<name>-oidc.s3.
<aws_region>.amazonaws.com
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® name=<name > F24 3 93] AHE SE9-= g a2z gLt U AHEE = o
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® region=<aws_region& gt;> F 9= gl A7 A HE AWS 24 Yy o

e dir=<path_to_directory_with_list_of credentials_requests>/credrequests = o] 4 T 7|
o A EFS CredentialsRequest 79 S £ 3}sl= o] & g 2] 9 U ok

® <aws_account_id& gt; = AWS A7 IDYJ Y t}.

o A

$ ccoctl aws create-iam-roles --name my-aws-efs --credentials-requests-dir credrequests
--identity-provider-arn arn:aws:iam::123456789012:o0idc-provider/my-aws-efs-oidc.s3.us-
east-2.amazonaws.com

2 o

o

2022/03/21 06:24:44 Role arn:aws:iam::123456789012:role/my-aws-efs -openshift-
cluster-csi-drivers-aws-efs-cloud- created

2022/03/21 06:24:44 Saved credentials configuration to: /manifests/openshift-cluster-csi-
drivers-aws-efs-cloud-credentials-credentials.yaml

2022/03/21 06:24:45 Updated Role policy for Role my-aws-efs-openshift-cluster-csi-
drivers-aws-efs-cloud-

4. AWSEFS Zat$= o

olN

AR g AIRS AT

$ oc create -f <path_to_ccoctl_output_dir>/manifests/openshift-cluster-csi-drivers-aws-efs-
cloud-credentials-credentials.yaml

o Al

$ oc create -f /manifests/openshift-cluster-csi-drivers-aws-efs-cloud-credentials-
credentials.yaml

)

a)

secret/aws-efs-cloud-credentials created

| n-LlN‘

A
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1. OpenShift Container Platform &< ol 4] ZE 2] #] - StorageClasses & 22 3t}

2. StorageClasses ¥ ©] #] o] 4] Create StorageClass = &g gt}

3. StorageClass 7 o] 2] o] A T} TA| & 3 g o},

a.

b.

Provisioner =& t}$ & 20| 4] efs.csi.aws.com-S 4 € 3]t}

i)
ot
[H

ZH| A Y A /)] H4E 243}

e StorageClass ¢ B4 EE wtEYth.

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

name: efs-sc

provisioner: efs.csi.aws.com
parameters:

1]
2]

6]
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provisioningMode: efs-ap ﬂ
fileSystemld: fs-a5324911 @)
directoryPerms: "700" 6
gidRangeStart: "1000" @)
gidRangeEnd: "2000" @

basePath: "/dynamic_provisioning" G

T2 Z2Y| A Y S ALE-51H H provisioningMode 7} efs-ap ©] o] oF g1t}
FileSystemld = 55 2 2 A4 € EFS 2§ <] IDof o g th

directoryPerms = £ 5 ] = v g2 o] that 7] & A th o] oA BFE LA
w4 28 gy T

idRangeStart 2 gldRangeEnd‘— AWS A Al 2= 2 o] GIDE A A &l ol AFEH =
POSIX 7% ID(GID) ¥ 9] 2 A4 &t} A 4 8kx] &kom 7] E ¥ ¢ 50000-7000000
dUth 7 228 A & OlEE AWS Y Al 2= 2] 3 of = o] [ 9] o] 3L/ 3 GID7F &Y
=

basePath= 52 c 2 z2rAdd EFS A Pste vl AHEH = EFS 2F2 dd Y
Ut} o] 4-¢-PVE EFS 2§ ol A "/dynamic_provisioning/<random uuid>"& 3= 2 1] %] J
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e VPC(Virtual Private Cloud) €]
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o TE mE HE AR e B AR S gt
3. EF Y uhE tide] ¢ds A2 w7k ZIthE Y ok
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o oA 7 StorageClassE 3% 5lo] PVC(IE = StatefulSet B=+= Template) & w5t}

apiVersion: vi
kind: PersistentVolumeClaim
metadata:
name: test
spec:
storageClassName: efs-sc
accessModes:

- ReadWriteMany
resources:

requests:

storage: 5Gi
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® AWSEFS EFo°] A=< stk

o To YAML %l & Al 8aled PVE 44§ T

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 9
volumeAttributes:
encryptinTransit: "false”

spec.capacity ] & 9| v 7} §1.2.0] CS| = 2o u] o 4 4] g o PVCol vl 8 wf ek 4}
FHUL S A M BF A5H= Fo] WO EE AT 5 AFUTh

volumeHandle-& AWSo|| 4] A A 3FEFS B5 3 = afof gt 244 A 2= A - S A F
3= 73 9- volumeHandle-& <EFS volume ID>::<access point ID> o] o} g1 t}. o fs-
6e633ada::fsap-081a1d293f0004630.
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2 21 o] of 3k #LA| 3 Y &2 https://docs.aws.amazon.com/efs/latest/ug/efs-access-points.html &
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U2 A X = AWS EFS FA4 £ &l 2 st W ol vl g X - & A&y
® AWSEFS Operator & CS| =&}o]

B
® AWSEFS Operator Bl CSl =gtol¥ o] 2 5 & A4l th= ¥ & Ayt
$ 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@sha256:125f183d13601537f15b3239df95d47f0a604da2847b561151fedd699f5e3a5
created

o AWS EFS Operator 2 7 Z 3£ A| 3} ™ ClusterCSIDriver A g = 3F2l gHy o}

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

® 2FgPod] meET 4 flE A¢(T Bl Sl BARE =)
$ 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-b968-7€7056796449" : 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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https://access.redhat.com/documentation/en-us/openshift_container_platform/4.11/html-single/storage/#understanding-persistent-storage
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.11/html-single/storage/#persistent-storage-csi
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A 27 Abg

e ##} AW3lo] 9l = OpenShift Container Platform 2 2] 2~¥] of] o Al =

A%
ge WA g ALg el 2R A AM FHe] 2R FHAE AT
1 O3 fAE YAML B & Algale] 2Ee A A F388 Ages mEex] 2Has A4
.

$ oc create -f - << EOF
apiVersion: storage.k8s.io/v1
kind: StorageClass
metadata:
name: <storage-class> ﬂ
provisioner: disk.csi.azure.com
parameters:
skuName: <storage-class-account-type> 9
reclaimPolicy: Delete
volumeBindingMode: WaitForFirstConsumer
allowVolumeExpansion: true
EOF

@ =7 =ascsgue.

@ =97 7% 9. o) Azure 252 2] A1 SKU 7 3ol s Fgh k. =, Premium_LRS,
Premium_LRS,StandardSSD_LRS UItraSSD_LRS Premium_ZRS StandardSSD_ZRS.

2. 2EYA SHEE YLt 2EYA] ST E A=A S F o
I $ oc get storageclass
=r

$ oc get storageclass

NAME PROVISIONER RECLAIMPOLICY VOLUMEBINDINGMODE
ALLOWVOLUMEEXPANSION AGE

azurefile-csi file.csi.azure.com Delete Immediate true 68m
managed-csi (default) disk.csi.azure.com Delete WaitForFirstConsumer true
68m

SC-prem-zrs disk.csi.azure.com Delete WaitForFirstConsumer true

4m25s @)

@ =I9AA% fFg A 2rA 2R =YY

5.10.4. PVCE A}-& 3}o] NetNamespace t] 227} & HAI S v £ 51= HA A E
.

Azured| A AP = Al AEE A8t i taart e vl e 5
/AR L o H AR =9 94 A E S AAE 8% 2EE A )

in-tree 2|12 4l CSI =to] ¥ = PVCE AME-3te] 2] =38
32 NetNamespace T 22371 = HAIS dlo]E t2aZ2 w23 = A5y ‘:}-
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F7tEas

® Microsoft Azure T] == £ 4]

® in-tree PVCE AF&3lo] 21 9] t] =0 WAL vl 35}
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I
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o A9 f2Ad HAlS dlolE 2R w3k w2l Al

510.4.1. )41 A E5 A1g she] T 227} 9l WA A4

A Al E YAML 9 & 95 5te] Azureo] B3 H 22317} 9 v A1S bl

kd
maﬂ:
S

o
o))
AW
o

AR 27 AV
® 7]Z Microsoft Azure 2] 2| 7} 9 o] ofF g+ o}
2
1. 71 Azure MachineSet CR(AF&-#| g o] 2] A2) S EALSHAL th2- W H S A a)sle] HAT YO
I $ oc edit machineset <machine-set-name>

o] 7] /] <machine-set-name > 8 T A3 & A} 83} HAS Z2H| A Yz s BAl A EY

t}.

L

2. A9 94X thg AL FHEU

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

spec:
template:

spec:
metadata:

labels:
disk: ultrassd ﬂ

providerSpec:
value:

ultraSSDCapability: Enabled @)

o] HAl HEH AAE === A sls o A}28 gl S 143t o] Ao A= o]
%ol disk.ultrassd £ AF&-3H4 o).

@ U A HaaE ALY S AT

3 te BEE APt dulclEd FA S AHE st HA AIES AT

18


https://docs.microsoft.com/en-us/azure/virtual-machines/disks-types#ultra-disks
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.11/html-single/storage/#machineset-azure-ultra-disk_persistent-storage-azure
https://access.redhat.com/documentation/en-us/openshift_container_platform/4.11/html-single/machine_management/#machineset-azure-ultra-disk_creating-machineset-azure
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I $ oc create -f <machine-set-name>.yaml
4. o YAML B o7} 23te 2B A S 25 A FH T

apiVersion: storage.k8s.io/v1
kind: StorageClass
metadata:
name: ultra-disk-sc ﬂ
parameters:
cachingMode: None
disklopsReadWrite: "2000"
diskMbpsReadWrite: "320"
kind: managed
skuname: UltraSSD LRS
provisioner: disk.csi.azure.com ﬂ
reclaimPolicy: Delete
volumeBindingMode: WaitForFirstConsumer 6

g A o209 o] 5% AU o] AAho] A& o] 7kl ) cloud-disk-sc £ A8
.

=B8R ZFe 229 IOPS & A4 Y

e

2B A S =0 A2 FE MBpsE A gtk

O00® 9

o] 7 W A o] AKS<¢] 7% kubernetes.io/azure-disk & A}-£ 31t}

© 9 A% TEAE AEY Podst 44 E W7 Hl 7l shel o] B WS A4 P

5. o2 YAML A o] 7} 2 3FH NetNamespace -disk-sc 2~E 2| %] S 2E FZ3 =5 PVC(F T+ &
F2ad)E AT U

apiVersion: vi
kind: PersistentVolumeClaim
metadata:
name: ultra-disk ﬂ
spec:
accessModes:
- ReadWriteOnce
storageClassName: ultra-disk-sc 9
resources:
requests:

storage: 4Gi 6

PVC o] &2 A A &Yt} o] AAtol| A= o] gl sl cloud-disk S AF8 3 ot

09

o] PVC%& Ultra-disk-sc ~E & ] Fej 25 23 .
2EA] FH 29 A7 E A FYTh H A 324G YU Th

6. o< YAML A 9] 7} £ 39 Pod

i

A g ok
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apiVersion: vi
kind: Pod
metadata:
name: nginx-ultra
spec:
nodeSelector:
disk: ultrassd ﬂ
containers:
- name: nginx-ultra
image: alpine:latest
command:
- "sleep”
- "infinity"
volumeMounts:
- mountPath: "/mnt/azure"
name: volume
volumes:
- name: volume
persistentVolumeClaim:
claimName: ultra-disk 9

ﬂ 2k Y235 A S = e HAl Al E S glo] &S5 XA Utk o] "atell A= o] ghol
disk.ultrassd & A} &34t}

Q o] Podx Ultra-disk PVC= 3z 3t}

o
ol\

L & 88 st A Lol AP HAEA S FdY
I $ oc get machines
Al 2=¥1-2 Running 73 e o] 2l ofoF 3t}

2. A Folax ==t AAH A=A EH e A e BR8-S AYstd FHA S HSHYU S
I $ oc debug node/<node-name> -- chroot /host Isblk

o] 7 & o] 4 oc debug node/<node-name >& < node-name > == A T 7 A& A &3l -
- S AME sl HE S AdEdyth e d ¥E chroot /host = 7] £ 2~E OS H}OMFJOJ] o gk
WA =S Xﬂ'éro}‘l] Isblk = 525 OS A| 2Hlo] AZE B2 Zx2 TAFYTh

o 2

o Podulo] H2ag Algatele nheE A4S A et 4aR=s 44T T o o) f
A}sF YAML 91 & A3 Al gy o).

apiVersion: vi
kind: Pod
metadata:
name: ssd-benchmark1
spec:
containers:
- name: ssd-benchmark
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image: nginx
ports:
- containerPort: 80
name: "http-server"
volumeMounts:
- name: lunOp1
mountPath: "/tmp"
volumes:
- name: lunOp1
hostPath:
path: /var/lib/lunOp1
type: DirectoryOrCreate
nodeSelector:
disktype: ultrassd

510.421. 749 2A AR T EF ZALL LES F AL

2o g 2T o8 A dEH= I+ EF FH LS vEESE d £A47F = 45 Pod7t
ContainerCreating *J el 2 T &= 3L 317 EE] A Yo

o] £ £ o] additionalCapabilities.ultraSSDEnabled v 7] ¥ =7} Pod & & A~ ¥ 3= = =85 W A X ES}
E Al A A ¥ AS o S/ vAA 7 EAFE Y

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

o o) #A1% sl Astel v e WY Y shel Pod® AP T,

I $ oc -n <stuck_pod_namespace> describe pod <stuck_pod_name>

5105. 71 g &2
® Azure DiskE A} &3t= 9+ ~EE A

e CSIZF 74
5.11. AZURE FILE CSI DRIVER OPERATOR

5M1718
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Azure File 2E 8] A 2F2to] vl & E 5 = CSI Z 2 0] %Y PVE A 517] 918l OpenShift Container
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52

CSl Operator= in-tree 2§ & 20 oA AFE-T 5= ¢l
o

%‘ = 11 %
Platform A} &2} 2 E & %] &4 S A 23t o}

rr

22\ ARaL 7H-& OpenShift Container

i

513.3.GCPPD CSIl =&tolv] 2Eg X FH 2= v 7iH S

GCP(Google Cloud Platform) PD(%d -+ t] £~ =3) CSlI(Container Storage Interface) =&}o] 1 = CSI £] 3%
ZzuAY Ao E7hE AEEH 2 A G T o] A o] U & CSI Sehe] ]9} 37 W) EH W)
Helper 7 E] o] 4 Y U t}. Alo] =7}+= CreateVolume #] & Eg] 7 slo] PV(YE + E8/)E &8y

GCP PD CSI = 2}o] v &= csi.storage.k8s.io/fstype v 7| H = 7] & A}8-5lo] 52 Z2H]| A J S XL
Yt} t}2 %ol = OpenShift Container Platformol| 4] x| ¥ 3t= =& GCP PD CSI 2E 2] X & 2= 17|

Mg 43y o

3 5.3. CreateVolume vl 7]] =

ol 7 5 # 71 A

type PD-ssd == pd- pd-standard EFPVEE &HE 2EHolE =go]
standard HPVZFss A9E = A5y

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

type AsYrh

disk- MHzas gsgsted WNEAL CMEK(327 2] 915 3} 7)) 2 AH8-3)

encryption- AHE S 717 sk Bl e o g3 s dssdyh

kms-key 2 Ay o

5134. /182 Aol ds3t I+ EF AA

PersistentVolumeClaim ¢ 2 4 & & A4 & u] OpenShift Container Platform& A} PV(3 + & F)E =
2 1] % 3} 32 PersistentVolume ¢ 2 A EZ QAT A2 A E PVE 935 8lato] Z2] 22 oA
PVE H 3 38}7] 93 GCP(Google Cloud Platform)ol] Al82} XA &4 53} 71 & F71E 5= &5 o

532 Yol ME A4 " PVE A 4F =& 7] Google Cloud KMS(7] #a] A B 2) 7] 2 AR5l 28
2E oA CMEK(2L7) 2] 4538} 7)) & A8yt

A 8T A
o 3] F<l OpenShift Container Platform & 2] 28 o] 221 = o JHFY ).
e CloudKMS 7] & 9 7] v o] A4 5] 5t

CMEK ¥ Cloud KMS 2] 2~ 2~0f| tf g+ #}A] & U] 8-> CMEK(aL

=
r a)
L)
12
fol
12
N
S
R
ofo
o
)
BN
o
o
T
>
to

A3}
AFEA Ao PVE A S B B S SRy
1. Cloud KMS 7] & A}&-ate] 282 A 2ej22 44 FUTh g Aol e ¢aste 2Fe &

A ZRUAY S Sty
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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> 0

Q@ 2= NgsasdsseE A AT e Pas AuAcel FUTL e d AR
A2 FEFUD 7] ID ¢ Aok ge] fat A @ W g 2l DA 7
Cloud KMS 2] 22~ ID 714 2.7] & X314 A 2.

23

disk-encryption-v s-key i | & 7| & 2E A S8 =0 718 9lF

o 28u 2EA] FHEE A FYE olE 3 ThE A E T A ERE THA
A AdFUTh o] A dte A 71E S 29 ZEH AT}
pd.csi.storage.gke.ioo] o} gt}

kel

o

2. oc ™ H & A}& 5l OpenShift Container Platform Z 2] 2E] o] 2E 8 A Fe A2E v =gtk

$ 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

MountOptions: none

ReclaimPolicy: Delete
VolumeBindingMode:  WaitForFirstConsumer
Events: none

3ol GACNM AP T 2EA FH S LEAE o] 53 A A 8= pve.yaml U S A T

apiVersion: vi
metadata:
name: podpvc
spec:
accessModes:
- ReadWriteOnce

t}.
kind: PersistentVolumeClaim
storageClassName: csi-gce-pd-cmek
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resources:
requests:
storage: 6Gi

YAE 7 Ero = T A 4 S storageClassName 2 = = A g

4. 28 2Eo| PVCE 2 &gyt
I $ oc apply -f pvc.yaml

5 PVCHHE 7142 F A= Z 204 € PVel 1<l

r
o
5
32
fr
M
_I 0
0
o
i
o

I $ oc get pvc

%9 o
NAME STATUS VOLUME CAPACITY ACCESS MODES
STORAGECLASS AGE
podpvc Bound pvc-e36abf50-84f3-11e8-8538-42010a800002 10Gi RWO csi-

gce-pd-cmek 9s

A
2 E 2] ] Z 29 WaitForFirstConsumerz % # volumeBindingMode Z =
7t A= A5 ol & g15H7] Aol PVCE AME-8t =5 PodE A A &l oF gy T

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

F7tEas
® GCE YT H2ag Atgdte 2E2 A

e CSlEH 74

5.14.1BM VPC BLOCK CSI DRIVER OPERATOR

514171 &

OpenShift Container Platform-2 IBM VPC(Virtual Private Cloud) &% 2~ & 2] X] & CSI(Container
Storage Interface) = 2}o] W & Al&- &l PV(YE T+ EH)E T 24| xq u g 2= 9l ok

CSl Operator & =glo|H & A8 wfj & o+ 252 A 2 CSI 5 Ao &) &X] 8= A o]
o}

4

o

IBM VPC Block 22E & %] Z}Ako] nf @ E &&= CSI Z 28] g PVE A A 317] €3] OpenShift Container
Platform-2 openshift-cluster-csi-drivers 1] 9 2=3 o] 2~ 9] 7] .2 o 7 IBM VPC Block CSI Driver
Operator ¥ IBM VPC Block CSI =&}o] v & 4 X gty t}.

® |[BMVPC &= CSl| Driver Operator = PVC(4 7 £F Fdd)E A= d A A= o
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£ A =9l o3 ibmc-vpe-block-tier , ibmc- vpc-block-tier, ibmc-vpe-block-custom o] 2} & A
7HA] 2B A FY =5 A&t IBM VPC Block CSI Driver Operator= 2 Qo] w2} 2 &
A EFS AT 7 Ao S8 2H AT 2EAE AR Z2H[AYE a7t Qle] 53

EF =AY S ALddUd.

D ot ES = JdFY

IBM VPC £ % CS| =2} o] u] & A}-§- 317 IBM VPC Block PVE 443
t}.

5.14.2.CSI AR

2E8 A Wig = dubA o 2 Kubernetese] d 32 2~ &g x| =glo]v £ A Zgth. CSI(Container
Storage Interface) 732 53l elA} T3 A= 7] Kubernetes Z =2 WA 31A] 3% E 3 A€ o]

28 Ag el 2EA Fe 12 AT S F dFUTh

CSl Operator= in-tree 2§ Z2] 22194 AH8-T F Yle 2§ 2=WAHE 242 OpenShift Container

Platform A} €2} 2 €2 X &AL A 23]

CSl & 74

5.15. OPENSTACK CINDER CSI DRIVER OPERATOR

5.15.1.71 8

OpenShift Container Platform2 OpenStack Cinder & CSl(Container Storage Interface) =g} o]
W& AHg-3te] PV(F T 25)8 Z2u4 9 5 dFnh

CSl(Container Storage Interface) Operator & =z}lo|H] & A& uj= I+ 2EZ X 4 CSI EF

T4l 8l %A sk Aol ExUT.

OpenStack Cinder 2% 2] %] z}xto)] npSE = CSI Z2H]| X J PVE A A 3517] 93] OpenShift
Container Platform-2 openshift-cluster-csi-drivers 1] ¢J =3 o] 2 ¢]] OpenStack Cinder CSI =&} o|H]

¢} OpenStack Cinder CSI =z}o]u] & A X3}

OpenStack Cinder CSI Driver Operator:=PVCE QA 3= d] A8 F+ = CSI 2 &4

A Z2HEE AFAU
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OpenStack Cinder CSI =z} o] v]E A1-8-31'H OpenStack Cinder PVE A4 4 v ES 5
AU

OpenShift Container Platforme] 73 ¢ TP(71& Z 2] 4) 7152 & OpenStack Cinder in-treedi] A
CSl =gto|H 2 2] 24§ wlo]| 2 o] A& AHE-T F AF U vto] g o] o] EA 3t H 7]E in-tree =
298 AHE-3le] Z2u| R Y H B-F o] OpenStack Cinder CSI =&lo] 8 & A1 83125 2520 7 o]
agelAg Yt AAF g2 CSI AHF vlo] 18 o] A 7] 52 FX34A L.

5.15.2.CSI 1

2E8 A Wig = dubA o 2 Kubernetese] A2 A& g% =glo]v & A Z gt} CSI(Container
Storage Interface) 732 53l elA} T3 A= 7] Kubernetes T =2 WA 31A] 3% Z = A€ o]
2E Aot 2B A EYad e AT F s

CSl Operator: in-tree 2§ Z 21904 A1&3 4 gl 2F 2WAkw} 222 OpenShift Container
Platform A} €2} 2 €2 X &AL A3 ).

OpenShift Container Platform& 7] 2% © 2 in-tree (4] CSI) Z2]121-& Al-&35}<]
Cinder Z2E g X = Z 20| X3}

&% OpenShift Container Platform v Ao X = 7]= in-tree Z 2] 121 & A&l =
ZHAYHE BFo] 553 CSIl =ao]y 2 ufo] 1 o)A A& Yt} CSI A5 vjo] 1
dlo] o] d&sjof gt vlo]| 1 o]l I+ EF, 9+ 25 FdUd € 2EEA 4
291 7+2 7] APl L H A E & A18-31= WS WASHA &5 U vle] g o] /A dj gt
ARG W E-& CSI A5 vho] 2ol 4 & FRIYA L.

AA vlo]z2g o] ¥ in-tree =2 2212 &% OpenShift Container Platform v A o]
A AABY

5.15.3. OpenStack Cinder CSIZ 7| 2 2 &2 x] Zg 22 4

OpenStack Cinder CSI =z} o] v = cinder.csi.openstack.org Wi 7| 4= 7] & A28k 53 Z 21| A
3 Add .

OpenShift Container Platformoi] 4] OpenStack Cinder CSI :ZZ 24| xJ & &4 3slst3H 7] & in-
tree 2E g A FY 2= standard-csiz Folx= Aol E=HULh. g2 o g2 PVC(F+ EF 49 ¢)
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2 WA 28T A ZHAE "standard-csi"Z AT 5 A5

=} =z 3} 1;}

-39

OpenShift Container Platformoi| 4] 7] =& 2] X] &g 2=+ in-tree Cinder =&}o|v| & 3
HEF2AAE

284 CSI A vlol 2@ o] Ao] A3 S 71 ~EdR FHALE ALEst] A
CSl =2}olu] & ALE- g

A3

71 & in-tree 2 €8 A Z 22 BA 519 standard-csi 2E T A ZYPAE A L58d gL dAS
AHS-SU o

I $ oc get storageclass

2 o

o

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

7] ¥ StorageClasse<l 3] 5=24] storageclass.kubernetes.io/is-default-class <] 713
false= ¥ 7 s},

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

4] & storageclass.kubernetes.io/is-default-class=true 2 F7}slA 4 =43l g4 & 2~
ETR SYE 7|2 o = AAHd .

$ oc patch storageclass standard-csi -p '{"metadata”: {"annotations™:
{"storageclass.kubernetes.io/is-default-class™: "true"}}}'
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4,
PVC71 712& o 2 CSI 2 A SFH2E F=xs=A IAFU.

d

I $ oc get storageclass

2 o

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

Ael A 2Ef R 2P 22 NAFA L1 E A PVCE Ao a 4= 45Ut

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

=4 2gdA 222 AQAA g PVCE 712 2EaA 222 A8 AEo2
=2 A dEud.

=

F el zgoA a2 A4y

A A Al A e A

csl 2§ 74
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5.16. OPENSTACK MANILA CSI DRIVER OPERATOR

5.16.1. 71 &

OpenShift Container Platform& OpenStack Manila 3 ¥ A] €l A4 u] 2 2] CSI(Container
Storage Interface) =z}o| v E A} &3] PV(I T+ E2F)2 =24 A YT 4= A5

CSl(Container Storage Interface) Operator 2 =g}o|u| 2 Al & = P+ 2 E2 X L CSI 2 F
TA ol A3l A st= Aol E=HFULh

Manila 2E 2] A z}4tHo)] vl E X = CSI Z 24| A d PVE A A 317] $13l OpenShift Container
Platform-& Manila A v] =7} &A1 3lH 2= OpenStack =& 2H ol Manila CSI Driver Operator 2
Manila CSI =g}lo]¥] = A x| g o}

Manila CSI Driver Operator= A}-& 7}'53 2= Manila 3 43l dis] PVCE A A 3st=
g 223 258X FH2E AA P ) Operator= openshift-cluster-csi-drivers v ¢ 23
o] 2o AX gt}

Manila CSI =2} o] /& A1-4-31'A Manila PVE A4 2 vl $ES 5 AdFUt =2oln =
openshift-manila-csi-driver 4] ¢} 2= 5 o] 2~0]] A X] g},

5.16.2. CSI A r

2EZA "y e dukz o 7 Kubernetese] 8 2 A& g x| =glo]v] = A3 }. CSI(Container
Storage Interface) 3 & %3] ElAl 23 A= o] Kubernetes T =2 WA 81# a1 E EFE Qo]
25 AHete] 2EE A EY 2SS ATE F AFUH

CSI Operator:= in-tree 2§ Z 229104 A28 4 Q1= 2§ 2WAEs} 222 OpenShift Container
Platform A} €2} 2 €2 X &AL A 3.

5.16.3. Manila CSI Driver Operator A 3+
Manila CSl(Container Storage Interface) Driver Operatorol] t}-& 3} 7+-2 A g A}3ko] 2 &g}

NFSTH 2] <1

OpenStack Manila= NFS, CIFS 2! CEPHFS¢} 22 B2 JEQA 42 2EZA Z2EZS
A 43l OpenStack 2994 Al F o 2 A8 4= ¢J &5 t). OpenShift Container Platform
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¢] Manila CSI Driver Operatori= NFS = 2 £ 27 ] g t}. 7] 2 OpenStack Z2-3-=] 4 NFS
S AT = 913 A4 3 A ¢S 73-$- Manila CSI Driver OperatorE A}1-8-3l<] OpenShift
Container Platforme] 2EZ XS 28| XIS 5 S5

i ol =71 CephFS-NFSQl 7 -¢- 2 A2 A A = A] gEFH

PV(B7 E&)9 =HAS 7149 B8 2WAe = =22 W Manilad) 4] o] 3 7] 5& A
Ast=A] gelsj o gt Red Hat OpenStack 2] = 2 A¥(extra-spec snapshot_support)]]
o st X A2 A stsl L 2\ Akol A & (57F-spec create_share_from_snapshot_support)E A
Aotele 28 A Y29 d44a I K34 /5 AAsloF G

FSGroupst A €154 ert,

Manila CSIE= o] 2] Stk of 2] AL§AL7F A 23 5 Y FH 4L A2 S AT
FSGroups Al-82 X314 ¢4 ). o] = ReadWriteOnce I A 2= m =g AAH G BFo 249
o &= v7EA] Y ). wi2kA Manila CSI Driveroll A =& 2 2 ALg-317] 93] o= A s= &
E2 A S fsType 54 S AAQsHA &= Aol T2

—_—

Red Hat OpenStack Platform 16.x 2 17.xo| 4] NFSE %3 CephFSe] Z§ 3 A
2-g) A 1]~ (Manila)= Manila CSIE &3l OpenShift Container Platformel 3 #%&

5] A gyt e} o] EF AL g+t R S 913 A o] obdy . Red Hat
OpenStack Platform-8 CephFS NFS Manila-CSl 93 2= A7 AlglolA S 23 AR
AHS A ESHAA L.

5.16.4. 3 A © 2 Manila CSI 2§ Z=1] A4

OpenShift Container Platform& A}-& 7153 Manila 3¢ 43 vt 2E2 A S22 A X

A A ¥ YAML 5122 Manila 2 33 CSl(Container Storage Interface) = 2] 1104 €+4 3] 29
Ut} o Zg] A o] A 7/l A= RWX(ReadWriteMany) ~E g X & 52 o2 3 24|23 3}32 YAML vj U]
I 2EE AMESH] 2B X & QP A AHE-st= cl E2]Alo] Mo PodE vl 23 4 AUt

PVC A 9lo] 2Eax ZH 2 F=xE A2 o] AWS, GCP, Azure 2 7€} =3 £ o)A OpenShift
Container Platform} 7] Al 8-3l= 523 Pod 2 PVC(E + 2§ YY) A= A1 5 Jd5Uh

3

Manila A ¥] 2= A€ A}1&-¢) U t}. RHOSP(Red Hat OpenStack Platform)oj 4] 4] 1]
22 A 35}351K ¢ o™ Manila CSI =gol ¥ 71 A X5 %] &3 Manilag 252X F8 2=

7t AR HA SEUh
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A 27 A

[ ]
RHOSP+= 7 & 3l Manila$}l $H7] ul) £ 5] o] OpenShift Container Platformol 4] 252 53
o2 ZH|AY 9 ul2EF = H A F AU

A ZHUI)

Y 2£L 4185t Manila CSI 252 s o= A48 A b3S 33U

OpenShift Container Platform Z& A 2Eg A - 43 2F SH9<S 94

2.
BT EF FEUY BE MLoA I+ EF FAL AR S UG
3.
A3} oA o] o FHL FoFU
a.
A 28R FY2=5 A9
b.
22 A P A3 o5 S = I
C.
A4 52 PVCo digh ¢]7] 2 7] AdS AW AA &= mes Ad .
T8
o] PVCE S8 £H 9 o8] :==9] o Poddl] vt ESES sh=
PV(3+ &%) AH&-3t21d RWXE AHS-y o
4.
2EgA 29U 2715 B g
5.
THE71E ZYst I+ BF UL S A AT BEES AATIG
A 2H(CLI)

CLI(H# = <18 0] 2)& A1-§-351e] Manila CSI 25 & 53 o= A4 A &S 3

133



OpenShift Container Platform 4.11 2 E 2] %]

2 YAML= A3 PersistentVolumeClaim @ H A E =S A1 83l 91U L AA S A
I

pvc-manila.yaml

apiVersion: v1
kind: PersistentVolumeClaim
metadata:
name: pvc-manila
spec:
accessModes: ﬂ
- ReadWriteMany
resources:
requests:
storage: 10Gi

storageClassName: csi-manila-gold 9

o] PVCE Z 8289 ofg ==29] o] Podol| n}LES LS 3= PV(I+ &
AHg-stE W RWXE ARy o).

B)E

2]

2EZA MAd=g 22| A Yt 2EA ZY 29 o] YUt Manila =& 2] A
Z | 2=+ Operatorel ]3] 3 21|24 =¥ csi-manila- J FAH71 4§}

O3 43S A3 sle] o)A dAloA A3} QBAE

i

A4 g

I $ oc create -f pvc-manila.yaml

Al PVC7} A4 F .

2Fo] AAH T FUAYEA s o FH S AP I

I $ oc get pvc pvc-manila
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pvc-manilacll Bound7} ZA] g}

o14 Al PVCE A}g-3te] Pod® 74 % 4 Q41 th

CSl & 74

5.17. RED HAT VIRTUALIZATION CSI DRIVER OPERATOR

5171.718

OpenShift Container Platform2 RHV(Red Hat Virtualization)-8 CSl(Container Storage
Interface) =ako v AHg-3k] PV(J T B5)2 =2 A9 + dFyoh

CSl(Container Storage Interface) Operator 2 =g}o|u| 2 Al & = P+ 2 E2 X L CSI 2 F
Aol A3l A st= Aol EHFULH

RHV 2 &g %] z} 2o up g EH CSI Z2H]|Xg PVE A 317] 95 OpenShift Container Platform
2 openshift-cluster-csi-drivers v] J 23| o] 2~ 0] 7] 2% o = oVirt CSl Driver Operator 2 oVirt CSI
EgtolH & A X

rr

oVirt CSI Driver Operator= PVC(3 1 & Zd )= AP st=d AT 5 A
StorageClass 2 H A E & A g3}

71

oVirt CSI =2o] g A4-31H oVirt PVE A4 € nf2ES = AFYth

5.17.2.CSI AR

2EZ A W s Atz o 7 Kuberneteso] A2 A&z =glo]v] = A2 ). CSI(Container
Storage Interface) 732 53| elA} T3 A= 7] Kubernetes T =2 WA 31x] &3 % = A€ o]
25 Aot 2B A EYad e AT F s

CS| Operator:= in-tree 25 &2 1194 AHS @ & gl 2% 294k} 22 OpenShift Container
Platform A} €2} ~2E 2] X &AL A 3.
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Fx

oVirt CSI =etoln = 2y 3k A 514 ehath

oft

5.17.3. RHV(Red Hat Virtualization) CSI =&}o]v] ~2E 2] x| Fa =

OpenShift Container Platform& 52 o2 = 2u|xJd 947 252 WA= o AH8H = ovirt-
csi-sczl= o] £ 9] StorageClass 53 9] 7|12 ¢ BAEE A}

g A4S A FU 2EQA S 28 AASEE o AF YAMLA A A9 ==
StorageClass Q HA E 2 39S WA 1 A2

ovirt-storageclass.yaml

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

StorageClass?] o] &t}

2]

2B ZH2st 2 2E e A® 28R ZE2e A9 false A Tk true A
3 7= 7R 2Eg R ZYP2= HPI T falsez AR oF I}

©
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Truets 53 2§ 33S A 3}sl false= FAFU . truezt A3 Y.

o] 2B A FH 29 FHoE TRUAYH JT BF2 o] 35 AAS AL AAHY
t}. 712 A 22 Delete Ut}

PersistentVolumeClaims = = Z 0] %X 3} 32 v}l g 5l= Wi S vehgyoh 245+ fod
VolumeBindinglmmediate”} A}-&-g U t}. o] ¥ =+ VolumeScheduling 7] 5 @A 3}35t+= A4
ovt A -g&gdt.

A2 3 RHV 2 E 8 #] =<l o] =91t}

truedl 79 T 23 A Zzu| QYA falsed] A9 T 227} Abd @R A )
Adol AR
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5.17.4. RHVol A 4 2§ AA

PVC(PersistentVolumeClaim) ¢ 2 A E £ A 4 st uj] OpenShift Container Platformol 4] A PV(%d
T EF)E = 2H]Ad 35l PersistentVolume 2 B A E S A A3 ).

A 27 A
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ovirt-credentials B ¢tol] 2HlE RHV 1= AR 7 Al ZHUS5UT
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L M= YAML= A9 = PersistentVolumeClaim ¢ H A E & X183l ud S AA

a3 A A

pvc-ovirt.yaml

apiVersion: v1
kind: PersistentVolumeClaim
metadata:
name: pvc-ovirt
spec:
storageClassName: ovirt-csi-sc ﬂ
accessModes:
- ReadWriteOnce
resources:
requests:
storage: <volume size> 9
volumeMode: <volume mode> 6
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O W8S Adste] o]d @dAoA A Zg e BAES Q3.
I $ oc create -f pvc-ovirt.yaml

A gk,

mlo

Ef5ol AL HI FHHA=A A1 A vh3 89
I $ oc get pvc pvc-ovirt

pvc-ovirt= Bound$¢] & B o] FU ).

CSl £ +4
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5.18. VMWARE VSPHERE CSI DRIVER OPERATOR
5.18.1.71 8

OpenShift Container Platform2 VMDK(Virtual Machine Disk) £-&-8& CSl(Container Storage
Interface) VMware vSphere =2}olv] & A}2-35lo] 7 EF(PV)S Z289|AJ T = A5

CSl Operator @ =a}o] vl AH4-3t W= 7 2 %24 @ CSI 25 740 glal A5k 2ol T4
Ut

vSphere 2~ E | x| z4Ho)] nl-E 31+ CSI(F T+ 2F)= WA 5171 918 OpenShift Container
Platform-& openshift-cluster-csi-drivers ] ¢ 25 o] 2~ 0]] 7] 2.2 © 2 vSphere CSI Driver Operator
2 vSphere CSI =&}ol v & A X 3.

vSphere CSI Driver Operator: Operator= PVC(3 + 2 & ZdY)S AAsI= o A8
£ thin-csi 2t = 2E2] A Zd2E ATt} vSphere CSI Driver Operator= 2 2 |
EPE} 2EZA BEFS AT F ,,101 Zg 2y A7 2ETGA 2 ALA Z28] Y D97}
o] 4 EF Z2HAYS ALY
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vSphere CSI =z}o]H]: o] =gto]v] & A-8-31H vSphere PVE A4 9 nf2ET 5 JFY
t}. OpenShift Container Platform 4.119] 4] =g}o]n] v A& 2.5.1¢) 1 t}. vSphere CSI =&} o]
H = XFS 9 Ext4= £ 335lo] 7] Red Hat Core OS ] 20A] Aot 2 & Y A| 2" S
A AUt A A== 3d A2 dig ZHA g ] 82 ALE 75 Y A 2" e E JAE
3 Al L.

OpenShift Container Platform& 7] 2% © 2 in-tree (4] CSI) Z2]121-& A& 35}¢]
vSphere Z2E 2 A = Z ZH]| XY g}

gk$ OpenShift Container Platform ¥ @ ol X = 7] & in-tree Z 2] 191 & A}8-31o] =
ZHAYE EFol 5% CSI =o|n = rpo]ag o] AT Al YU t}. CSI A5 vio] 1
gdoldo] Ao Ut vio] 2ol T EF, 7 2F SUd 2 2EA =4
29} 242 71 APl @ BA E S ALg-5t= WS WA SHA syt vlol g ol A di gt
AR B WS- CSI A5 vho] 2ol 4 & FRIYA L.

AA vlo] 2@ o] A F in-tree =2] 2218 &35 OpenShift Container Platform v] 4 oj]

A A A
NG 231
E i
N vSphere CSI Driver= 52 @ A7 20X J< A A3k PV AL A2 ==

WA Y S ALESHE A o A7t BH oz e YE PVE BASeE
csi.volumeAttributes 2] 7] storage.kubernetes.io/csiProvisionerldentity & A}-8 3} 4]

A p PIRADARN
[ i

5.18.2.CSI Z1n

»
W

2EZA "t & dukz o 7 Kubernetese] 1 2 A& g x| =glo]v] = A3 ). CSI(Container
Storage Interface) 732 53| elA} T3 A= 7] Kubernetes Z =2 WA 31x] &3 % Z = A€ o]
25 AL83te] 28R Y aJS ATE F AFY

CSl Operatori= in-tree 2§ E2] 1210 AH8 & 5 gli= £ 2¥ 4kt -2 OpenShift Container
Platform A} €2} 2 E 2] X &AL A3 ).

5.18.3. vSphere ~E &% A A

vSphere CSI Driver Operator 2% 2] %] | 2= vSphere] 2E2]A] A A & A8
OpensShift Container Platform& Za9-= Ao A A H ol A AL E YA C R 3= 2EZA A
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e Asow A4,

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

5.18.4. ReadWriteMany vSphere 2§ A ¢

7] vSphere #7394 vSAN 3+ xu] 25 A 3= 7 -9- OpenShift Container Platformol 4| 4
=] st vSphere CSl(Container Storage Interface) Driver Operator= RWX(ReadWriteMany) & X =
H Y-S A A3 vSAN 31 Mu| 271 A 5] -2 79 RWO(ReadWriteOnce) 7t A& 715 8
T YAl = 2 et vSAN 3 A H| 271 A 5 o] A 251 RWXE 2351 5] A HA
%3 /7L 7ISE YT

AHEA $7301 41 VSAN 5H Aul 28 T s ol B @ A4 1§ VSAN wHl Mu] 48 B

A 2.

O+

&3 722 PVC(E T 25 ZdU)2 AHesle] RWX 252 23 5 95Ut

kind: PersistentVolumeClaim
apiVersion: v1
metadata:
name: myclaim
spec:
resources:
requests:
storage: 1Gi
accessModes:
- ReadWriteMany
storageClassName: thin-csi

RWX 2§ 39 PVCE 24317 vSAN 519 Au] 204 A Qe PV T B5)7t =2 A
Ut

5.18.5. VMware vSphere CSI Driver Operator & A} &
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vSphere CSI Driver Operators A x| 5l21 ¥ t}3 &7 AH&-S =3l oF gy o).

VMware vSphere v A 7.0 o] E 1 o] 4

st=glo] WA 15 o] o] 71 w2l

Z & 2g ) oln] X ¥ LA} vSphere CSI =z}o] v 7} 918

ElA} vSphere CSI =2}o] v 71 Z8] 2H 9 A= 7-$- OpenShift Container Platform
L o] 5 Fo|& XA ¢k& ) OpenShift Container Platforme] o8& 5@ vjA o =2 ¢ 14|
o] =3 o E}X} vSphere CSI =zlo| ¥ & A& AL8-31= 7% oc CLI A b5 WA A&
EAY .

VSphereCSIDriverOperatorCRUpgradeable:
VMwareVSphereControllerUpgradeable:
found existing unsupported csi.vsphere.vmware.com driver

o] d W A| x| &= Red Hato] OpenShift Container Platform ¢ 2| o] = #¢] Zo|| €A}
vSphere CSI =z}o] v & A H3lA] S dElFUT. o] WIAIA & FAl8aL g2dol=
AL ASHES AE T 5 dFyh

ERA} CSI =2tolu] & Al A st EbAL vSphere CSI =2tolu] 2] 7 & F2sHA A Q.

5.18.6. €} A} vSphere CSI Driver Operator =] 7]

OpenShift Container Platform 4.119]] = Red Hatol| 4] X9 5l+= 7] ¥ A& v A 2] vSphere
CSl(Container Storage Interface) Operator =2}o| ¥ 7} 235 o] A HFU ).

E}A} vSphere CSI =&lo] ¥ 2 775 &= AFYUE E= & Wy oA A|-Fst= vSphere CSI =z} o]
HE AX 8 o3 8 HASE A& 2ol =3 7% oc CLIY A o5 WA A& EA o}

VSphereCSIDriverOperatorCRUpgradeable: VMwareVSphereControllerUpgradeable:
found existing unsupported csi.vsphere.vmware.com driver
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o] ol A A7) EFAL vSphere CSI =etolul & A A ASH B2 welFUth Setoln)
2 AY T  AAN N AR RG-S TF GA FE AFUE FFA] A S| =8 FEHA
AL,

E}A} vSphere CSI =2to] W2 A A w] AZE PV(I T 2F) QHAES A48 I
27} Ut AubA o 2 Yol g £4o] HAEA] A g Hlo|E £4o] A Fg
Red Hat-2 ojuj gt ¢ = A =] e h.

OpenShift Container Platform = 2] 2~€| o] 4] E}A} vSphere CSI =z}o]| 8| = A] 7 3 5 Red Hat
vSphere CSI Operator =&}o| B & 250 2 thA] A X}, 71¥ vSphere CSIPV 2 B A E 7L 9=
739~ o] Al Red Hat2] vSphere CSI Operator =&}o]u] ol A] E}o] = Alo]ZFS #A&| g

Az

ElA} vSphere CSI =z} o] v (VMware vSphere Container Storage Z 2] =191) v = 2 g &
AE QHAEZ AR T

E}A} vSphere CSI =2}o] B & A}8-31o] o] H ] A X € configmap & secret ¢ HA E & 2}
Ay .

ElA} vSphere CSI =2}o] 1] CSIDriver 2 B3 E & AL 3 o}

i

I ~ $ oc delete CSIDriver csi.vsphere.vmware.com

I csidriver.storage.k8s.io "csi.vsphere.vmware.com" deleted

OpenShift Container Platform = 2] 2~€| o] 4] E}A} vSphere CSI =z}o]| 8| = A] 7 3 5 Red Hat
vSphere CSI Driver OperatorE 52 = t}A] A &5l OpenShift Container Platform 4.11 o] o =
o] gJadol=E (A F Y= RE 27| AT o= A AP 71E vSphere CSIPV ¢ B A E 7} 9
£ 7% o] Al Red Hate] vSphere CSI Driver Operatorol| A 2} o] ZA}o] Z-& #& ).
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6.4. 97 =5 U o=
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7be] 8o] E£(-)2 AHg-3te] Pod ol 5% 2§ o182 23ate] 0|52 A%

PVC(E+ EF Sd )= 5
© th2 Podst Pod 7+l 358 % 91om 5502 44 % PVCE 24 g

Ptk o] o] % A4 73
o}

o & So] EF "scratch” @ o] &o] "pod" 2 volume: "a-scratch"7} 21+ Pod "pod-a-a"= 54 3t
PVC o] ¢l "pod-a-scratch"= £d1t}.

o2 g FE°] ZAHIL Podoll sl A4 A Aot A EF PVCIF AHEH U T o] AALE &4
A BAE 7Ie 2 FUT. 7]1E PVCE Ro| 27y A H A AT 21uE PVC7T gled PodE A&
g7l i FES 28 F AsUd

olF AY FEol TAHA FEF FLIF UL o]~ UollA Pod I EF ol &
A "= FosHA L.

filo
N

ESh
1.
Pod ¢ HAE Holg QA sl Ao AT}
2.
s Lt JA B2F ARE FFH L

my-example-pod-with-generic-vols.yaml

kind: Pod
apiVersion: v1
metadata:
name: my-app
spec:
containers:
- name: my-frontend
image: busybox:1.28
volumeMounts:
- mountPath: "/mnt/storage”
name: data
command: [ "sleep”, "1000000" ]
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volumes:
- hame: data ﬂ
ephemeral:
volumeClaimTemplate:
metadata:
labels:
type: my-app-ephvol
spec:
accessModes: [ "ReadWriteOnce" ]
storageClassName: "gp2-csi”
resources:
requests:
storage: 1Gi
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74. 97 2§ 4%

StorageClass L B A E
F7Hh
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13 o2 W3S A3 3lo] allowVolumeExpansion &4 &

I $ oc edit storageclass <storage_class_name> ﬂ

2EA 2oz o] 5L AF T

e A AE 2EAA FH 2 74 shael o] F Fose e ndFUh

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

parameters:

type: gp2
reclaimPolicy: Delete
allowVolumeExpansion: true 0

0] é.:}ﬁ'% true= AE“;S] :6]-15_ Ag)g] _‘?‘_ PVC7]_ Q;g,%q]:}-

7.2.CSI &§ &%

CSl(Container Storage Interface)E A1-8-3}o] ojv] A H ~Eg X BFS 34 4 A5y

CSI 2§ A= g2 AdskA F54 4.
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PVe] .spec.capacity Z=5 HAJ st Al FX| 2719 YA SEF T PV LLEAEES ¢
ol Ejt .

PVCE PVetd] ulQld3l= o] AHE 5= 2EHA S 29 A4
allowVolumeExpansion:true & A3 g }.

PVCe] 7 ¢ A =7]9} ¥ X 3= = .spec.resources.requests.storage = 44 gt}

i

F9 718 9 A 288 AFo = st A 272 v == PVCe
F 3y

o

kubelet& = Q s 7
status Z == o] Es

2
o

7.5. 9 A 2"l A}8-g PVC(F + EF 1Y) A=

GCE PD, EBS 31 Cindersh 21-& 5je] Al2odl 24o] 003 M o] vfe} PVCE 26 A=
Z Fuch o] ZEA 2ol FHLE TFACNA BF QHAES $4F F AA =SolA 5 A28

EQﬂ4%aﬁqz§%qq

o] 9l A 29 S W Fsts 2 e 2FO% A Pod7k A149 W S gy

A 27 A

[ ]
A o] StorageClass $ B 7] E o] 4] allowVolumeExpansiono] true= 44 = o] of g},

Az

PVCE #3313l spec.resources.requestss AQsto] Al 2715 2 3 FYh ol & S0, 0
94 += ebs PVCE 8Gi= 733}

kind: PersistentVolumeClaim
apiVersion: v1
metadata:
name: ebs
spec:
storageClass: "storageClassWithFlagSet
accessModes:
- ReadWriteOnce
resources:
requests:

storage: 8Gi ﬂ
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spec.resources.requestsE ¢l 2 £ 3o 2 Y o|EshA PVCrt &3g Ut}

2.
= FFA L BAE 37] A o] 55 H PVC7} FileSystemResizePending= A A
FuUch o 93 S dGstel 2AL AT

I $ oc describe pvc <pvc_name>

FE9= Z2FA QB AE 7] XA o] &= 5 H PersistentVolume ¢ B A E 7}
PersistentVolume.Spec.Capacity2] A2 @ FH = 7] = vtg ). o] A HollA PVColA A
PodE A3t AU AABES] oY A28 7] 2AH S 45T F A5 Pod7 A=A A
2 oAH A7 E AT I o1, FileSystemResizePending =7 0] PVCol A A 7 g U t}.
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o Byt 7] 23 23S A4T F IFUT 22 Fod AHAT AYEA 3 AEE
Hof o3 27] 24 23] A &FH o= A APyt
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PVCol vl = PV(F+ EF)E Retain 3|4 Aoz TAFYL. PVE AQZs
persistentVolumeReclaimPolicy & Retaino = W7 slo] =31 & 4= JHFU
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PVCE AHAIgU ot ol = Yol bl A4 gyt
3.
A2 A€ PVC7l Retaino. 2 A€ PVl vl g & 4= Q== PVE 5o = AP
PV ALl A4 claimRef 52 22 g1} PV7} Available= A g4 .
4.
PVCE #2 a7| 2 A A AU 71 & 2E8A g3A7E 23 + d= Z27149U
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Red Hat OpenStack Platform kubernetes.io/cinder

(RHOSP) Cinder

RHOSP Manila Container Storage ~ manila.csi.openstack.org A 2] ¢+ 2 %™ OpenStack Manila
Interface (CSI) CSI Driver Operator 2
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<cluster_id>= 822 A4 3
t}. o] 714 <cluster_name> 2
<cluster_id>+= & 2=gvlt} 2
fradch

Azure Disk kubernetes.io/azure-disk

Azure File Kubernetes.io/azure-file persistent-volume-binder 4
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8.3.1. 7] & StorageClass 7] A A 2]

O fdarE 2EHA ZY2E FAGE o AR HE iARS L 7232 BelFUh o ddA
= AWS ElasticBlockStore (EBS) 2 Al 4 o] & A8 t}.

StorageClass & 2]

kind: StorageClass ﬂ
apiVersion: storage.k8s.io/v1 9
metadata:
name: <storage-class-name> 6
annotations:
storageclass.kubernetes.io/is-default-class: 'true’

provisioner: kubernetes.io/aws-ebs 9
parameters:
type: gp2

25) API 23] %3 AUk
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(2%) & A apiVersiong Ut}
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storageclass.kubernetes.io/is-default-class: "true"

9=

i

W ohg3 g

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

q=

et

W thet 2

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

8.3.3. RHOSP Cinder 9 2.4 E 4 9|

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

StorageClass?] o|5JUth I+ 25 FUUL o] 2EFA FHX=E A5 AHA I+ &
FS ZEHAY I

2]

Cinderol < 44 ¥ 28§ 439Utk 718z o] duth
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A =] ¢+5 5] OpenStack Manila CSI Driver Operator @ ManilaDriver7} 53 Z2H| X o] Z Q@
g 2 & AHE 715 ¢ Manila 3-fr 3ol 293 2E8A SH 25 A= A4

8.3.5. AWS Elastic Block Store (EBS) 2} ] 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:iol 9

iopsPerGB: "10" €

encrypted: "true"

kmsKeyld: keyvalue 9

fsType: ext4 G

(

B5) 282 220 ol BYUTh T BF FAYL o] 2B FLE AL B
AT 2F

< zzuAqq g

(25 AHR)io1, gp2, sc, st1 FollA A gyt 71 2342 gp2Yd Yt # &3 Amazon
Resource Name (ARN) z+-& AWS A 4 & F =344 2.
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W3 2 W 2E 2715 gobel 259 IOPSE AT gte] 48 AWS7E A 9k Ao
21 20,000 IOPSY U T A4 3 ] 8-& AWS 2184 & B2 a4 Al 9.
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8.3.6. Azure Disk 2 B A E A 9]

azure-advanced-disk-storageclass.yaml

apiVersion: storage.k8s.io/v1
kind: StorageClass
metadata:
name: <storage-class-name> ﬂ
provisioner: kubernetes.io/azure-disk
volumeBindingMode: WaitForFirstConsumer 9
allowVolumeExpansion: true
parameters:
kind: Managed 6
storageaccounttype: Premium_LRS ﬂ
reclaimPolicy: Delete

StorageClass?] o|5JUt I+ 85 FUUL o] 2EFA FH=E A5 AHA I+ &
FS ZEHAY I

2]

WaitForFirstConsumerZ A1-&31= Z o] 25Ut o2 A A
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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’]

Mu 2 ARl Fel 28 4TS FoHhh

$ oc adm policy add-cluster-role-to-user <persistent-volume-binder-role>
system:serviceaccount:kube-system:persistent-volume-binder

Azure File StorageClass ¢ B A E £ w51},

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

name: <azure-file> ﬂ

provisioner: kubernetes.io/azure-file
parameters:

location: eastus 9
skuName: Standard_LRS 6

storageAccount: <storage-account> ﬂ
reclaimPolicy: Delete
volumeBindingMode: Immediate

StorageClass?] o] 54Ut 4 B F ZH YL o] 2ETRA FYP2=E AHL35o &
AT EFS =2 AYPEYL.
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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

vt EH taE g A8 AH8A IDE A o

v EE Ao AHEE 27 IDE AR FU

8.3.8. GCE PersistentDisk (gcePD) 2 B A &€ 7 9]

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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pd-standard += pd-ssd 5 shtE A= ). 7] 242 pd-standard ¢} 4 o}

8.3.9. VMware vSphere 2 B A E & o]

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 e

StorageClass?] o|5JUt I+ 85 FUYL o] 2EFA FHX=E A5 AA I+ &
S ZEHAYI L

2]
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$ oc get storageclass

2 o

o

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

(defaultys 712 &2 % F#22 Jerdyo.

718 2~ &2 ®x Z 29 U3 storageclass.kubernetes.io/is-default-class 4] o] 7+ &
false= ¥ 7 s},

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

storageclass.kubernetes.io/is-default-class 41 & true= A A3t O & 2 &2 X S
g 718gte g A4

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

W7 Age A,

J i

$ oc get storageclass

2 o

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