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5132 RED HAT VIRTUALIZATION T® OPENSHIFT
CONTAINERSTORAGE O 7' O4

Red Hat Virtualization D4 Y A h—5—T7AOEY 3=V JINBA VISRV Fv— (IP) I
LSO TIRMINBZIHABA ML —Y 7 /34 R%FMA L T OpenShift Container Storage % OpenShift
Container Platform IC77O4 9§22 &, WEBI S RI—V Y —REERTEET,

ya 13!
Red Hat Virtualization Tl&. PIER®D Openshift Container Storage 7 5 X4 — D& A4

R—bMIhFd, 770404 XY NEHDFFMIZ. TPlanning your deploymentl =58 L
TLEIL,

DY arvaMEEAL T, OpenShift Container Platform 289 TIZ4 ~ X h—JLINT L% Red Hat
Virtualization 1 ~ 7 5 X b 5 ¥ F + —IZ OpenShift Container Storage #7 704 L ¥ 9,

A—AIRAML—YF /81 2% FA L 72 OpenShift Container Storage 27 704 35121k, UTF%A=
TLET,

L. O—AIR ML —UF /3 R %{ER L T OpenShift Container Storage 4 Y A h—JL§ %728
DEM ZHEBLET,

2. Red Hat OpenShift Container Storage Operator #4 Y XA h—JL L F7,
3. O—HANA KL —Y Operator &4 VA h—JL LE T,
4. FIFABERA ML= FNARA%ERDIT T,

5. Red Hat Virtualization T OpenShift Container Storage 7 5 249 —H%—E X %= /EK LZ 7,

11 A—AIRRMNL—YF /N1 A% EA L TOPENSHIFT CONTAINER
STORAGE A4 VA N— LT B1DDEH

o UIRH—IT, TNENO—ALTEIYHETONELZRA ML —IF /NS Z%FD OpenShift
Container Platform 7—H—/— K% 3 DL LRETI2HELHY ET,

o 32D/ —RDENEFNITIE, OpenShift Container Storage THERATE b raw 7Ov V7
NAZRDDIRLEHT1DHBETT,

o J—RDBNEHIIDWTIK., 7Sy =vJ] HA4ARD )Y —2EBH] €9 avE
BEBLTLEIL,

o HMATZTNARBETHBUENHYEY, 2FY. T4 RAVICIEPV. VG, FLIFLV
AIRVRETRITNIERY T A

o 3IDULDIRILNFITENE ) —RKRDBRETT,

o OpenShift Container Storage IC& > THEAINZO—ANA ML=V TS R%&HFIE
/ — RICI&. OpenShift Container Storage Pod 27 704 § 2D DHED ZRILHAHE
TY, /—RIZGR)LEMHFZIZE. ALTFoa<x Y R=ERALET,

I $ oc label nodes <NodeNames> cluster.ocs.openshift.io/openshift-storage="
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® Red Hat OpenShift Container Storage DO —AJL X f L —< Operator DERAEFEET DR b
L—Y/—RTO—ANMIRT Y MNINEZAMN L=V EBEBTZAMN =Y 7O, 5 —(3F
ALBRVWTLEIWN,

e O—AHJRA ML — Operator * Red Hat OpenShift Container Storage TRZEICHR— X h
5781, O—AILRA ML — Operator M/X—< 3 & Red Hat OpenShift Container
Platform N—Y 3 v =T BHENHY £9, O—HILR b L —¥ Operator 1F. Red Hat
OpenShift Container Platform @7 v 77 L — REICT v 7L — RIhFEH A,

1.2. RED HAT OPENSHIFT CONTAINER STORAGE OPERATOR D1 ~ X
N—JL
Red Hat OpenShift Container Storage I&. Red Hat OpenShift Container Platform Operator Hub % f&

HLTA VAN —=ILTEET, N—RIz7BLCYVI NI TOEHICEATZFHMEZ. 704X
VDTS T] BESRLTLLETL,

([} =355
® OpenShift Container Platform 2 2 X4 —iZOJ 4 Y L TWBENH 5,

® OpenShift Container Platform 7 5 24 —IL7—h—/ — KD EE 3 DHETY,

pa 3!

OpenShift Container Storage @9V S 2% —2@FTDTF 74 I N/ —RKEL VS —% LE
XTIV ENHBHEIE. AV RIA VA VI =T —ATUTOIAT Y K& FEHA
L. openshift-storage namespace DZZD ./ — KL 749 —%IEETE XY,

I $ oc annotate namespace openshift-storage openshift.io/node-selector=

FIR

1. OpenShift Web IV —ILDOEfIDRA >~ T, Operators = OperatorHub%z 7 ') v 7 L &
ER

E41.1 Operator Hub @ Operator —&

RedHat =
OpenShift Container Platform # 0 e

You are logged in as a temporary administrative user. Update the cluster OAuth configuration to allow others to log in.

Project: default ~

OperatorHub

Discover Operators from the Kuber
the Operator appear in the Develoy

nity and Red Hat partners, curated by Red Hat. Operators can be installed on your clusters to provide optional add-ons and shared services to your developers. Once installed, the capabilties provided by
oviding a self-service experience.

Allitems Storage

Filter by keywor 14items
Al/Machine Learning v

Application Runtime

Big Data
Cloud Provider Commnity a Community Community
Database i =
AWS S3 Operator Ember CS| Operator 1BM Spectrum Scale CSI 1BM Spectrum Scale CSI
Developer Tools i Plugin Operator Plugin Operator

Integration & Deli ' '
Integration & Delivery Manage the fulllifecycle of Operator to deploy Ember-
u

Logging & Tracing

for deploying and

Monitoring

Networking

OpenShift Optional

Security 5 Communt ity
Storage ===T=
OpensShift Container Operator for IBM block
Streaming & Messaging Storage storage CS| driver
byR r Bl
LLSTATE Red Hat ft Container Run 1BM block storage CSI

Installed (0) Storag driver on OpenShift

Not Installed (14) hyperc

Red Hat ()


https://access.redhat.com/documentation/ja-jp/red_hat_openshift_container_storage/4.5/html-single/planning_your_deployment/index
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. OpenShift Container Storagez 7 ') v 2 L9,

Filter by keyword 7 ¥ A N Ry V R F/E 7 1 IV ——E%EAHL T. Operator D—&EHNH
OpenShift Container Storage A %&R TEX £ 7,

. OpenShift Container Storage Operator R— T, Install 2 Y v 2 LZ Y,

. Install Operator R—Y T, UTFDA T 3 VB IRINTWE I EA2BRALET,

a. Channel % stable-4.5& L TEH L X T,

b. Installation Mode # 7’ 3 » T A specific namespace on the cluster&®IiR L £ 7,

c. Installed Namespace IC Operator recommended namespace PR openshift-storage % &
R L £ 9, namespace openshift-storage H'F7E L 2 W FE. I ik Operator DA ¥ X
M —IVBFICER SN E T,

d EBABMZTI— % Automatic £/l Manual & L GEIRLTWS, BBEA NS TI—IE
57 #JU N T Automatic ICEEEINZE T,

e Approval Strategy IC Automatic Z#IRL £,

e

Pz
Approval Strategy % Automatic & L TEIRT 2 &, FilEA VA M=

B¥. ZF7l& OpenShift Container Storage D&\RFHT/N— 3 Y ~NDEBEHHF
ICEARILEDY FEA,

P AVAM=IEI)Yy O LET,

i. 1TVAN=ILHFRIBTEETHELET, ChilliEk, R 20 20REI DDA
BEEMIDHY T,

ii. Operators = Installed Operators=7 ') v 7 LE 97,

iv. Project #° openshift-storage THh2 & 5#HRALET, 774/ MT. 7OV
4 b |& openshift-storage TY,

v. OpenShift Container Storage M Status ' Succeeded ICEFE§ % £ THHE L %
ER

e Approval Strategy IC Manual #3&R L £7,

L

pa 3]
Approval Strategy % Manual & L GEIRT 5 &, FT#RA V2 ~h—IUBR,

& 7= 1% OpenShift Container Storage D&H/N—2 3 U NOEHEFICK
ROBEICRY FET,

i Install 22 ') v LET,
ii. Installed Operators X—<' T, ocs-operator 7 ') v 7 LZ 7,
iii. Subscription Details *—< T, InstallPlan)> 2% 2 YUy LZEY,

iv. InstallPlan Details *— ., PreviewInstallPlan%2!) vy -2 LZ ¥,
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v. 1 VA N—)LEtE =R L. Approve 22 Y v I LEY,

vi. Components @ Status #* Unknown »*5 Created % 7z(d Present DL\ g I HMC
TEITDHETHBLET,

vii. Operators = Installed Operators=2 ') v 7 L9,

viii. Project »* openshift-storage TH3 & %2R LET, 774/ MT, OV
4 b & openshift-storage TY,

ix. OpenShift Container Storage @ Status ' Succeeded ICEE Y 5 F TR L &
ER

BREEFIR

® OpenShift Container Storage Operator M Status A" Installed Operators ¥ v ¥ 27R— KT
Succeeded ERTIND I EZMHRARLE T,

1.3.0—AI A ML —Y OPERATOR DA VY X k—)b

LTFDFIE%MFER L T, OpenShift Container Storage ¥ A9 —%O—AHI A KM L—IF /A ZITHE
X9 %RE1IC Operator Hub ™5 0O —AJL A ML — Operator #4 Y A M—JLLZX T,

AR
o LITD&LDIC. openshift-storage &L\ namespace Z1ER L £,

a. OpenShift Web A2V —ILOERIDRA > T, Administration =» Namespacesz 7 ') v 7
LETd,

b. Create Namespacez /') v 7 LE 7,
c. Create Namespace ¥4 747K v 2 AT, Name IC local-storage & AL £ 9,
d. Default Network Policy IC No restrictions = 7> a VA EIR L £ 7,

e. Create 27 1)wv 7 LET,

FIR

1. OpenShift Web IV —ILDOEfID~RA > T, Operators = OperatorHub%z 7 ) v 7 L &
ER

2. Operator D—E& M 5 Local Storage Operator 2% L. chix2 Yy I LET,

3. Install #22)vy o LZEY,
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B41.2 Install Operator R—<

OperatorHub  »  Operator Installation

Install Operator

Install your Operator by subscribing to one of the update channels to keep the Operator up to date. The strategy determines either manual or automatic updates.
Local Storage
Update Channel * * 9
ed by Red Hat
42
Provided APIs
4.2-s390x
43
() Local Volume

4.4

® 45 Manage local storage volumes for

OpenShift
Installation Mode *

All namespaces on the cluster (default)
his mode is not supported by this Operato

® A specific namespace on the cluster
Operator will be available in a single n

Installed Namespace *

@D local-storage -

Approval Strategy *
& Automatic

Manual

Install Cancel

4. Install Operator R—Y T, UTFDF T a v BRINTWEIEEERELET,
a. Channel % stable-4.5& LTE#H L £ 7.
b. Installation Mode # 7% 3 T A specific namespace on the cluster% &R L £ 7,
c. Installed Namespace % local-storage IO:ZEIRL £ 7,
d. Approval Strategy I Automatic Z3Z&IRL £ 7,
5 Install 27 Y v 7 LFEY,

6. Local Storage Operator D A 7—4% X H' Succeeded E RRINTWE I E MR LE T,

14 FIATEERZ ML=V T /N1 ZDOKRE
LTFDFIE%MFER L T, Red Hat Virtualization @ PV Z{EmK 9 % HIIC. OpenShift Container Storage &

~)L cluster.ocs.openshift.io/openshift-storage=" TSNV &I/ 3 DU ELDT—H—/—KD*%
NENOTNA ZBERFELET,

FIR

1. OpenShift Container Storage ZRILDfFWeT—h—/ — RDERIO—E%ERRL., BRLZF
ER

I $ oc get nodes - cluster.ocs.openshift.io/openshift-storage=

H A :
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NAME STATUS ROLES AGE VERSION
rhvworker01 Ready worker 6h45m v1.16.2
rhvworker02 Ready worker 6h45m v1.16.2
rhvworker03 Ready worker 6h45m v1.16.2

2. OpenShift Container Storage ) V —XILERAIN 2 &7 —hH—/—RIZAJ4 > L. FIFAT&E
BEraw 7OV 7 T/NNA ZAD—ED by-id T/N1 A& ERDIF T,

I $ oc debug node/<Nodename>
A

$ oc debug node/rhvworker01

Starting pod/rhvworker01-debug ...

To use host binaries, run “chroot /host

Pod IP: 10.0.135.71

If you don't see a command prompt, try pressing enter.
sh-4.2# chroot /host

sh-4.4# Isblk

NAME MAJ:MIN RM SIZE RO TYPE MOUNTPOINT
xvda 202:0 0 120G 0 disk

|-xvdai 202:1 0 384M 0 part /boot

|-xvda2 202:2 0 127M 0 part /boot/efi

|-xvda3 202:3 0 1M Opart

“-xvda4 202:4 0119.5G 0 part
“-coreos-luks-root-nocrypt 253:0 0 119.5G 0dm /sysroot
nvmeOn1 259:0 0 931G 0disk

ZDFEITIX. rhvworker01 D354, FIAATEERO—HIL T /314 Z1E nvmeOn1 T,

3. FE2 TERLAEZETNAZAD—EDDAERELFT,

sh-4.4# s -| /dev/disk/by-id/ | grep nvmeOn1
Irwxrwxrwx. 1 root root 13 Mar 17 16:24 nvme-
INTEL_SSDPE2KX010T7_PHLF733402LM1POGGN -> ../../nvmeOn1

EEOFITIE, O—HILFT /N4 X nvmeOn1® ID
I nvme-INTEL _SSDPE2KX010T7_PHLF733402LM1P0OGGN

4. FEEDFIE%E#EY R L. OpenShift Container Storage TERINZ A MNL—Y TS X %#HD
ZDMDIANTD/ —RFDTNARAD ZHELE Y, dFlIZ. FLYyIR—RT7—FT4 V)%
SBLTLREIN,

1.5. RED HAT VIRTUALIZATION 75 v N 7 # — A T®D OPENSHIFT
CONTAINER STORAGE 7 5 X 4 —DERK

AR

o O—AINAML—YFT/NA R%&FEMH L 7% OpenShift Container Storage D4 ¥ A b —JLDEHIC
DWTDEIYIVILHBEZINTDERZHILT WEHIEZRELETY,

10


https://access.redhat.com/solutions/4928841
https://access.redhat.com/documentation/ja-jp/red_hat_openshift_container_storage/4.5/html-single/deploying_openshift_container_storage_using_red_hat_virtualization_platform/index#requirements-for-installing-openshift-container-storage-using-local-storage-devices_rhocs
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® OpenShift Container Platform 7 —7#—/ — K IC OpenShift Contaner Storage Z NIV Z 117 5
NTWbZ xR LET,

$ oc get nodes -I cluster.ocs.openshift.io/openshift-storage -o jsonpath='{range .items[*]}
{.metadata.name}{"\n"}'

&/ —RDRAML—=ITNAREHETBHICIE FIAAELA N -7/ 2ADRE ICDOVWTERL
TRV,

FIR

. 78v %Y PV ® LocalVolume CR Z{Em L £ 7,
OCS NI &/ —RtL V4% —& LTHEAT S LocalVolume CR local-storage-block.yaml
D,

apiVersion: local.storage.openshift.io/v1
kind: LocalVolume
metadata:
name: local-block
namespace: local-storage
labels:
app: ocs-storagecluster
spec:
nodeSelector:
nodeSelectorTerms:
- matchExpressions:
- key: cluster.ocs.openshift.io/openshift-storage
operator: In
values:
storageClassDevices:
- storageClassName: localblock
volumeMode: Block
devicePaths:
- /dev/disk/by-id/nvme-INTEL_SSDPEKKA128G7_BTPY81260978128A # <-- modify
this line
- /dev/disk/by-id/nvme-INTEL_SSDPEKKA128G7_BTPY80440W5U128A # <-- modify
this line
- /dev/disk/by-id/nvme-INTEL_SSDPEKKA128G7_BTPYB85AABDE128A # <-- modify
this line

2. 70w % PV ® LocalVolume CR #{Ef L £,

I $ oc create -f local-storage-block.yami

3. Pod MERIS N TWBEMNEI D EHERBLET,
H 1

NAME READY STATUS RESTARTS AGE
local-block-local-diskmaker-cmfql 1/1 Running 0 31s
local-block-local-diskmaker-g6fzr 1/1 Running 0 31s
local-block-local-diskmaker-jkgxt 1/1 Running 0 31s
local-block-local-provisioner-jggcc  1/1 Running 0 31s

1


https://access.redhat.com/documentation/ja-jp/red_hat_openshift_container_storage/4.5/html-single/deploying_openshift_container_storage_using_red_hat_virtualization_platform/index#finding-available-storage-devices-bm_rhocs

Red Hat OpenShift Container Storage 4.5 Red Hat Virtualization 75 v b 7 # — L% {§ [ L 7= OpenShift Container

local-block-local-provisioner-mx49d ~ 1/1  Running 0 31s
local-block-local-provisioner-gbcvp  1/1 Running 0 31s
local-storage-operator-54bc7566¢6-ddbrt 1/1 Running 0 12m

4. PVIMERINTWB DN EI M 2R L X T,

I $ oc get pv

aapal il
NAME CAPACITY ACCESS MODES RECLAIM POLICY STATUS CLAIM
STORAGECLASS REASON AGE
local-pv-150fdc87 931Gi RWO Delete Available localblock
2miis
local-pv-183bfc0a 931Gi RWO Delete Available localblock
2m15s
local-pv-b2f5cb25 931Gi RWO Delete Available localblock
2m21s

5. #7138 localblock StorageClass =2 L £ 9,
I $ oc get sc | grep localblock

H A :

NAME PROVISIONER RECLAIMPOLICY
VOLUMEBINDINGMODE ALLOWVOLUMEEXPANSION AGE
localblock  kubernetes.io/no-provisioner Delete
WaitForFirstConsumer false 2m10s

6. localblock Storage Class % ff 9 % OpenShift Container Storage Cluster Service Z R L %
E

a. OpenShiftWeb vV —)Lic@ 1Y LET,

b. OpenShift Web 1>V —JLH 5 Operators = Installed Operators =2 1) v 7 L, 41 VR
h—JLE N7 Operator 2/~ L £9, EIRI N7 Project 1 openshift-storage T#H 5 Z

EEWRLET,
c. Installed Operators *—< T, Openshift Container Storagez 7 ) v -2 L %7,

B41.3 OpenShift Container Storage Operator R—<

rary administrative user. Update the cluster OAuth configuration to allow others to log in

Project: openshift-storage v

Installed Operators

‘ OpensShift Container Storage @ openshift-storage @ Succee ded

d. Installed Operators - Operator Details *—Y T, LTFTOWFhHh%E(T L T Storage
Cluster Service Z{ER L £ 9,

12
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Details ¥ 7T Provided APIs » OCS Storage ClusterT. Createlnstance%#7 ') v

7 L/i_a—o

B41.4 Operator Details R—</

RedHat
OpenShift
Container Pl

¥ Administrator

Ev

Operators

OperatorHub

Installed Operators

»

Project: openshift-storage =

Installed Operators > Operator Detalls

‘ OpenShift Container Storage

Details  YAML  Subscription

Provided APIs

Storage Cluster

Storage Cluster represents a OpenShift
Container Storage Cluster including
Ceph Cluster, NooBaa and all the
storage and compute resources

Events

All Instances

(ED Backing Store

Storage target spec such as aws-s3, s3-
compatible, ibm-cos, PV's and more.
Used in BacketClass to construct data

placement policies,

You are logged in as a temporary administrative user. Update the cluster OAuth cc

Storage Cluster

iguration to allow othd

Backing Store  Bucket Class

Bucket Class

Storage policy spec tiering, mirroring,
spreading. Combines BackingStores.
Referenced by ObjectBucketClaims.

required.

@ Create Instance @© Create Instance @® Create Instance

F7-l%. Storage cluster¥ 7% #IR L. Create OCS Cluster Servicex 7 ') v o L &

ER

E41.5 Storage Cluster 4 7

- Red Hat
— ‘OpenShift
Container Platform

(>}

[+]

You are logged in as a temporary administrative user. Update the cluster OAuth configuratien to allow others to log in.

% Administrator

Project: openshift-storage «

Home
Installed Operators > Operator Details
Operators .
‘ OpensShift Container Storage actions +
jub
Installed Operators Details ~ YAML  Subscription  Events  Alllnstances  Storage Cluster  Backing Store  Bucket Class

Create OCS Cluster S

OCS Cluster Services

No Operands Found

7. Create Storage Cluster R—Y T, UTFDF 7> a VBRI NTWE I E%#ERELET,
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Create Storage Cluster
OCS runs as a cloud-native service for optimal integration with applications in need of storage, and handles the scenes such as provisioning and management.
Select Mode

@ Internal

) External

Modes

Selected nodes will be labeled with cluster.ocs.openshift.io/openshift-storage="" to create the OCS Service unless they are already

labeled.

Abucket will be created to provide the OCS Service.

Select at least 3 nodes in different failure domains with minimum requirements of 16 CPUs and 64 GiB of RAM per node.

3 selected nodes are used for initial deployment. The remaining selected nodes will be used by OpenShift as scheduling targets for OCS
scaling.

Mame « Search by name..

Name Role Location CPU Memory
@ bm-worker-01 worker - 40 6169 GiB
@ bm-worker-02 waorker - 40 61.69 GiB
@ bm-worker-03 worker - 40 6169 GiB

3 nodes selected

Storage Class @

@ localbleck -

Available capacity: 273 TiB / 3 replicas

Cancel

e Select Mode % Internal DF FICL X T,

® Nodes 22 < 3> Tld, OpenShift Container Storage H—E X ZEHAT % Ik, FIFAARE
BR—EBNL3IDULEDT—H—/—FNEERLZET,
SR EERT DI, T—A—/—RE3D2DELZYE/— K. v, BER
XA VICHBT B EMHREINITT,

pa )

o YSRI—THEDI—H—/—REREDITBITIE. Name 71T
Label ICEDWT/—RK&E 74 ILI—TEXET,

® Name T, /—RNZTHRETEZET,
B Label Tld, BRIICEZEINALINILEBRL TRETEET,
o OpenShift Container Storage D5 v 7 IRV T—9 > 5 —DHIE

SYVICEDLETHABINTVWEZEAHEL. BERXAVDLANIL
TZE/—RNIEEIrRELRVWEDICLET,

J—ROJBNEHIIODWTIK, 7Sy =vJ1 HARD T)Y—REH] €9 avE
BRBLTLEIL,
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e StorageClass KO Y 745> 1) 2 hH 5 localblock %3&R L £ 9,

8. Create®27 1w LZET,

R

Create R¥ Vid, RIEETH3IDDT—H—/ —REBIRLEBICOABRICK
LJ i-a_c

FTOAXY MIRITEE, 3DDRANL—UFNRAREEHEDAN L=V IS5 RY—DEK
INFT, INODTNARIFE, BIRLEZ/—RO3DICHEMEINFET, TOHRETIK, 30D
L) r—>a v GBHERAINEY, IS RAY—45R5—) V7331, TAML—
V)—=RDAT—=) T ] #ERBLTLEIW,

MR FIE

[ Verifying your OpenShift Container Storage installation ] Z&8BR LTIV,
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522 OPENSHIFT CONTAINERSTORAGE =704 X~ D
=l

DY avEMERAL T, OpenShift Container Storage NIEEFICT 7O4 INTWB Z & &L
7,

2.1. POD DIRREDHEER
OpenShift Container Storage N IEEICT 7O4 SN TWEHEI M EHBIT 270HIC. Pod DIKEEA

Running THh 3 I & MR TEXE T,

FIR

1. OpenShift Web 3V —ILOER/IDRA »H 5 Workloads » Pods %2 1) w7 LZE T,

2. Project KO v 74> X hH 5 openshift-storage #EIRL £7,
BEIAVR—=RY MIDWTFRINS PodBP. I/ —REICL>TEDL S ICERRZ D
ICDWTDFEMIZ. F2.1 TOpenShift Container Storage 7 5 249 —ICx 6T % Podl %5
LTI,

Pz

OpenShift Container Storage DY 2 249 —£&AXTODT 7L b/ —RKEL S

H— A EEEXTINEIHDIFEIF. AV VY RSA VA VI —T T —ATUTD

FIEEETTEET,

1. openshift-storage namespace DED ./ — KL 79 —%EEL XY,
I $ oc annotate namespace openshift-storage openshift.io/node-selector=
2. DaemonSets ([C& > TEMINZTD Pod ZHIFRL 7,

oc delete pod -I app=csi-cephfsplugin -n openshift-storage
oc delete pod -I app=csi-rbdplugin -n openshift-storage

3. Running 8& U Completed ¥ 7% 2 1) v 7 LT, LLTFD Pod B"ETHB L VT THREICH S
JEEHRELET,

2.1 OpenShift Container Storage ¥ 5 A4 — I > 9 % Pod

AVEKR—XV b N9 % Pod

OpenShift Container Storage Operator ocs-operator-*

(FEEDT—H—/— RIZ1Pod)

Rook-ceph Operator rook-ceph-operator-*

(FEEDT—H—/— RIZ1Pod)
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aAVEKR—XV b N9 % Pod

Multicloud Object Gateway e noobaa-operator-* ({EED 7 —H—/ —

K12 1Pod)

e noobaa-core-* (FBEDA KL —Y/—K
IZ 1Pod)

e nooba-db-* (FEDRA ML —Y / —RIC1
Pod)

e noobaa-endpoint-* ((FEDRA ML —
J — RIZ1Pod)

MON rook-ceph-mon-*

(AML—=2 7 —=RIZABT % 3 Pod)

MGR rook-ceph-mgr-*

(FEEDA ML —Y /—RIZ1Pod)

MDS rook-ceph-mds-ocs-storagecluster-
cephfilesystem-*

(AML—=2 /= RIZHET % 2 Pod)

RGW rook-ceph-rgw-ocs-storagecluster-
cephobjectstore-* (X b L — / — RIZHEK
¥ % 2 Pod)

CSl

e cephfs

o csi-cephfsplugin-* (&7 —H—/—
K2 1Pod)

o csi-cephfsplugin-provisioner-* (2
ML—2 7 —RIZDELT % 2 Pod)

e rbd

o csi-rbdplugin-* (&7 —H1—/— KIZ
1Pod)

o csi-rbdplugin-provisioner-* (2 k
L— 7 —RIZDEE % 2 Pod)

rook-ceph-drain-canary rook-ceph-drain-canary-*

(BRAML—Y/—RIZ1Pod)
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aAVEKR—XV b N9 % Pod

rook-ceph-crashcollector rook-ceph-crashcollector-*

(BRAML—Y/—RIZ1Pod)

OSD
e rook-ceph-osd-* (%7 /344 ZAIC 1Pod)

e rook-ceph-osd-prepare-ocs-
deviceset-* (&7 /34 ZFIZ 1Pod)

2.2. OPENSHIFT CONTAINERSTORAGE 7 A4 —HIEEETHBH I & D
Fes3

KA ML —U 4y 27 R— K& L T OpenShift Container Storage 7 2 29 —DIEF M %R T
XF 9, FFMIL. TFOpenShift Container Storage DE=4 Y v J ] #BRLTLEIW,

® OpenShift Web >V —ILDERIDRA > H 5 Home - Overview 27 ') v 7 L. Persistent
Storage ¥ 7%V ) vV LXY,

e Status h— K T, UTOEKR®D L S IC OCS Cluster ICIFRBEDF v I —IBRRINTWL
5 EEHELET,

Bg2.1 Persistent Storage Overview ¥ v > 2 7R— K® Health status A1— K

Status

9 OCS Cluster o Data Resiliency

® Details hA— K T, UTFDELIICTISRY—BHRMBYNICRTIINTWS I E2HELET,
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Bg2.2 Persistent Storage Overview ¥ v < 27R— K® Details h— K

Details

Service Name

OpenShift Container Storage (OCS)

Cluster Name

ocs-storagecluster-cephcluster

Provider
alirt

Made
Internal

Version
ocs-operatoryvd 5.0

2.3. MULTICLOUD OBJECT GATEWAY NIEE TH 5 I & DHEER

FT7P U M—ERS Yy 21R—R&ERLT. OpenShift Container Storage ¥ 5 249 —DIEE M
HRESRTE 9, ML, TOpenShift Container Storage DEZ=4# Y v J ] #S8RLTLLEIW,

® OpenShift Web > Y —ILDERDRA > H 5 Home - Overview 27 ') v 7 L. Object
Service ¥ 7% 7 ) v LET,

e Status h— K T. LLFD & S IC Multicloud Object Gateway (MCG) & kL —JITIREBDF T v
IJR—IVHBRRINTWR IR LET,

B42.3 Object Service Overview ¥ v > 1 7R— K ® Health status 1— K
Status

Q Multi Cloud Object Gateway 0 Data Resiliency

e Details h— K T. MCGIRBALUTOL D ICHEICKRAIND I & 2R LET,
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B42.4 Object Service Overview ¥ v < 2 7K— K® Details 1— K

Details

Service Mame
OpenShift Container Storage (OCS)

System Name

noobaa =

Provider
oWirt

Version

ocs-operatorvd.5.0

2.4. OPENSHIFT CONTAINERSTORAGEEEDA ML — U 5 AW EFETE
T5ZEDHER

AML=YISADI SR —ICHERET B EZHRTDICIE. UUTZ2EITLET,

® OpenShift Web > Y —IILDERIDRA > H 5 Storage = Storage Classes% 7 ') v U L &
ER

o LIFDR KL — %95 ZH OpenShift Container Storage 7 5 29 —DIERBFICIER I N D Z &
=HRLES,

o ocs-storagecluster-ceph-rbd
o ocs-storagecluster-cephfs
o openshift-storage.noobaa.io

o ocs-storagecluster-ceph-rgw

20
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53% OPENSHIFT CONTAINERSTORAGE D7 >V A Y A h—Jb

3.1. AERE— K TD OPENSHIFT CONTAINERSTORAGE 7 >V 1{ ~ A
h—J

OtV avOFREFEALT 21— —A Y9 —7 2 —ZH 5 Uninstall 7 7Y 3 V& FRAE SIS
OpenShift Container Storage 27 VA4 Y A h—IL L E T,

AR

® OpenShift Container Storage 7 7 A9 —DRBENEETHZ I 2R LF T, —3D Pod
MDY —RFELIEE/—ROFRBICKYIERBICKRT LawE, HIRRICKERT 2EMENHY &
To VIR —MREHNEETRWGFEIL. OpenShift Container Storage # 741 Y A h—Jb
¥ BA0IC RedHat ARSI T —HR—MIBEAWVWEDE LI,

o 7Y/ — 3 h OpenShift Container Storage ICE > TIREIN B A ML —Y UV S 2% FH
L T Persistent Volume Claim (Kk#EAR ") 2 —AZEK, PVC) F7Id Object Bucket Claim (# 7
Sz Mgy MER) ZEALTVWARVWI E2#ELET, PVCBELTVOBCIET7T VAV R
=L 7O THIBRINET,

FIR

1. OpenShift Container Storage R—ZNDA ML —Y IS R7OEY 3 +—%EHT S PVC H &
TOBC%A27IT)—L&EY,
IR BIC Y £9,

$ oc get pvc -o=jsonpath="'{range .items[?(@.spec.storageClassName=="ocs-storagecluster-
ceph-rbd")]}{"Name: "H{@.metadata.name}{" Namespace: "{@.metadata.namespace}{"
Labels: "H@.metadata.labels}{"\n"}{end}" --all-namespaces|awk 'l ( /Namespace: openshift-
storage/ && /app:noobaa/ )" | grep -v noobaa-default-backing-store-noobaa-pvc

$ oc get pvc -o=jsonpath="'{range .items[?(@.spec.storageClassName=="ocs-storagecluster-
cephfs")]H{"Name: "{@.metadata.name}{" Namespace: "H{@.metadata.namespace}{"\n"}
{end}' --all-namespaces

$ oc get obc -o=jsonpath="{range .items[?(@.spec.storageClassName=="openshift-
storage.noobaa.io")]}{"Name: "H@.metadata.name}{" Namespace: "}
{@.metadata.namespace}{"\n"H{end}' --all-namespaces

2. LTFOFIEICHE> T, BERIOFIBICEHINTVLS PVC LT OBC HHIBRINTWE I &%
HERLEY,
EZHVVITRYY Y, VZ5RY—0OF VT Operator, FIolEA A=V LIV AN —DFRED
—8& LTPVC ZER LmEIE. RBISCTUTOEI Y 3 v THBIATWSE V) —Y
Ty TFIREEETITIBHENHY XY,

e [OpenShift Container Storage S DE=F ) VT2 45 v 7 DHIR]

e [OpenShift Container Storage A* %5 M OpenShift Container Platform L ¥ X k1) —DH
PR

e [OpenShift Container Storage 5 M7 5 X4 —0OF >~ 4 Operator DHIFR]
BYDPVC FFOBCOENENIL, UTOFIEEZRTLET,
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a. PVC &7 ld OBC =f&EMA 9 % Pod ZHIBI L £ 7,

b. Deployment. StatefulSet. DaemonSet. Job. F7/ldHRX4 LY bO—F—71E
OHIEHT Z2BDAPI ATV MEFELE T,
£ APIATY ¥ MTIiL, OwnerReference & L THIGNDE XY T—H T 4 —ILRH
HYFEFT, Thidk, BERMTFONATITY hOD—ETY, controller 7 1 —JL KA
true IZ5%E X 117= OwnerReference (&, ReplicaSet. StatefulSet. DaemonSet 73t &
DT 24Tz VSR LET,

c. API A 72 =9 b OpenShift Container Storage IC & > TIREIN S PVC 4 1E
OBCEZFRALTWARWI E&2MARALET, 7722V MNaHIRT 2D, ARL—V%

BIMZIZLENHYET, 7OV NI —F—IL, ATV MER2ICHIREL
IEETED MBI HLOKELIT,

S ER
_ noobaa Pod IFERTEX X,

d. OBC ZHIFRL X7,
I $ oc delete obc <obc name> -n <project name>
e. FRLIEARY LNy MO SAZHIBRLET,

I $ oc get bucketclass -A | grep -v noobaa-default-bucket-class

I oc delete bucketclass <bucketclass nhame> -n <project-name>

f. A4 Ls Multi Cloud Gateway N\v ¥V TR N7 &K L TWBIHEEIE. Tho ZHIBR
L/i_a—o

o NyFUYTRANTO—HERTL, INSEXAELET,

for bs in $(oc get backingstore -0 name -n openshift-storage | grep -v noobaa-
default-backing-store); do echo "Found backingstore $bs"; echo "lts has the
following pods running :"; echo "$(oc get pods -0 name -n openshift-storage |
grep $(echo ${bs} | cut -f2 -d/))"; done

o EERDENyFVITXAMTZHIRL, ETSHY YV -IBEIRINTWE I & %K
mLET,

for bs in $(oc get backingstore -0 name -n openshift-storage | grep -v noobaa-
default-backing-store); do echo "Deleting Backingstore $bs"; oc delete -n
openshift-storage $bs; done

o EEFEONYFYITRAMNTDOWTNHID pv-pool ER—R EFT BIHE, /KT 3
Pod 8L U PVC HHIFRL TLEI L,

$ oc get pods -n openshift-storage | grep noobaa-pod | grep -v noobaa-default-
backing-store-noobaa-pod

$ oc get pvc -n openshift-storage --no-headers | grep -v noobaa-db | grep
noobaa-pvc | grep -v noobaa-default-backing-store-noobaa-pvc
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g FIETNICEHEHINTWEEKYDPVC ZHIFRLET,

I $ oc delete pvc <pvc name> -n <project-name>

. StorageCluster 7 7> = 7 M &HIBR L. BEMITONLY Y —IADHIRIND2DZRHHL F
-a—o

I $ oc delete -n openshift-storage storagecluster --all --wait=true

. namespace ZHIBR L. HIBRHN' T T2 X THEML £9, openshift-storage X7 V74 T2
OYVzIY NTHZBA, Jlo7avzy MY EZZRESHY T,

a. openshift-storage 177 2 7 1 772 namespace DIFEICHID namespace ICHIUE X £,
LR B Y £,

I $ oc project default
b. openshift-storage namespace Z#HIBR L £ 9,
I $ oc delete project openshift-storage --wait=true --timeout=5m
c. WoAMRBEL., 7OV I MERICHIRINADE D M ERALET,
I $ oc get project openshift-storage
H 77
I Error from server (NotFound): namespaces "openshift-storage" not found

pa )

OpenShift Container Storage M7 > 4 ~ 2 h —JLEFIC, namespace B’ER
ICHIBRI g, Terminating RRED F £ TH BB A&, Troubleshooting and
deleting remaining resources during Uninstall DEEE ICEBEH D FIEZRIT L
Tnamespace D TAETAV I L TWE ATV MNERELET,

. &/ —KTRML—Y Operator 7—FT 4 272 b0 U—2T7y TLET,

$ for i in $(oc get node -I cluster.ocs.openshift.io/openshift-storage= -0 jsonpath='{
.items[*].metadata.name }'); do oc debug node/${i} -- chroot /host rm -rfv /var/lib/rook; done

HIBgX 72T« L2 hJ— ivarllib/rook ’HEAICKRRINBZEAHRALET,

FTALIN)—DBEELAWVWC EEZBERALET,

$ for i in $(oc get node -I cluster.ocs.openshift.io/openshift-storage= -0 jsonpath='{
.items[*].metadata.name }'); do oc debug node/${i} -- chroot /host Is -l /var/lib/rook; done

. openshift-storage.noobaa.io R kL —2 7 S 2 %HIRL £,

I $ oc delete storageclass openshift-storage.noobaa.io --wait=true --timeout=5m
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7. ANL—=Y/—RDOSRILERBKRLET,

I $ oc label nodes --all cluster.ocs.openshift.io/openshift-storage-

I $ oc label nodes --all topology.rook.io/rack-

pa

. label <label> not found D& D BT RILHDERINTWD / — RIZDWTRTRI
" N3ZEEIEEATETEY,

8. IRTDPVHIHEIBRINTWEZ EAHEELE T, Released REED X F D PV 1°H 2158 1L,
IhulBRLET,

I # oc get pv | egrep 'ocs-storagecluster-ceph-rbd|ocs-storagecluster-cephfs'

I # oc delete pv <pv name>
9. CustomResourceDefinitions ZHIf&R L £ 9,

$ oc delete crd backingstores.noobaa.io bucketclasses.noobaa.io
cephblockpools.ceph.rook.io cephclusters.ceph.rook.io cephfilesystems.ceph.rook.io
cephnfses.ceph.rook.io cephobjectstores.ceph.rook.io cephobjectstoreusers.ceph.rook.io
noobaas.noobaa.io ocsinitializations.ocs.openshift.io
storageclusterinitializations.ocs.openshift.io storageclusters.ocs.openshift.io
cephclients.ceph.rook.io --wait=true --timeout=5m

10. OpenShift Container Platform Web 3> —JLC, OpenShift Container Storage H"'5E£IZ7 ¥
AVAM=NEINTWE I E%ZHRBTBICIE. UTFEZRTLET,

a. Home -» Overview 27 1) vV L. v aR—RIZ7IVEALZET,
b. Persistent Storage & & U' Object Service ¥ 74* Cluster ¥ 7OHEICRRINABWI & %
HERLEY,
3.2. OPENSHIFT CONTAINERSTORAGE W5 D E=ZH ) VTR Y I D
HIBR

ZDEVavTlk, EZH Y VYT RH v Y% OpenShift Container Storage 57 Y —> 7y T L&
ER

TSNV VTR VDEBRED—ERE LTI 15 PVC I openshift-monitoring namespace IC&
MET,

AR

® PVC (& OpenShift Container Platform €E=4 Y Y J 28 v V ZFHATE 2 LD ICREINE
ER
FEME. TEZ9 VUV I RY v IDEE] #BRLTLEIL,

FIR
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1. openshift-monitoring namespace TIREXRITINTWS Pod LU PVC E—EBXRTLF T,

$ oc get pod,pvc -n openshift-monitoring

NAME READY STATUS RESTARTS AGE
pod/alertmanager-main-0 3/3 Running 0 8d
pod/alertmanager-main-1 3/3 Running 0 8d
pod/alertmanager-main-2 3/3  Running 0 8d

pod/cluster-monitoring-

operator-84457656d-pkrxm 1/1 Running 0 8d
pod/grafana-79ccf6689f-2128 2/2 Running 0 8d
pod/kube-state-metrics-

7d86fb966-rvd9w 3/3  Running 0 8d
pod/node-exporter-25894 2/2  Running 0 8d
pod/node-exporter-4dsd7 2/2  Running 0 8d
pod/node-exporter-6p4zc 2/2  Running 0 8d
pod/node-exporter-jbjvg 2/2  Running 0 8d
pod/node-exporter-jj4ts 2/2  Running 0 6d18h
pod/node-exporter-k856s 2/2  Running 0 6d18h
pod/node-exporter-rf8gn 2/2  Running 0 8d
pod/node-exporter-rmb5m 2/2  Running 0 6d18h
pod/node-exporter-zj7kx 2/2  Running 0 8d
pod/openshift-state-metrics-

59dbd4f654-4cing 3/3 Running 0 8d

pod/prometheus-adapter-

5df5865596-k8dzn 1/1 Running 0 7d23h

pod/prometheus-adapter-

5df5865596-n2gj9 1/1 Running 0 7d23h

pod/prometheus-k8s-0 6/6 Running 1 8d

pod/prometheus-k8s-1 6/6 Running 1 8d

pod/prometheus-operator-

55¢fb858c9-c4zd9 1/1 Running 0 6d21h

pod/telemeter-client-

78fc8fc97d-2rgfp 3/3  Running 0 8d

NAME STATUS VOLUME

CAPACITY ACCESS MODES STORAGECLASS AGE
persistentvolumeclaim/my-alertmanager-claim-alertmanager-main-0 Bound pvc-0d519c4f-
15a5-11ea-baa0-026d231574aa 40Gi RWO ocs-storagecluster-ceph-rbd 8d
persistentvolumeclaim/my-alertmanager-claim-alertmanager-main-1 Bound pvc-
0d5a29825-15a5-11ea-baa0-026d231574aa 40Gi RWO ocs-storagecluster-ceph-
rbd 8d

persistentvolumeclaim/my-alertmanager-claim-alertmanager-main-2 Bound pvc-
0d6413dc-15a5-11ea-baa0-026d231574aa 40Gi RWO ocs-storagecluster-ceph-
rbd 8d

persistentvolumeclaim/my-prometheus-claim-prometheus-k8s-0 Bound pvc-0b7c19b0-
15a5-11ea-baa0-026d231574aa 40Gi RWO ocs-storagecluster-ceph-rbd 8d
persistentvolumeclaim/my-prometheus-claim-prometheus-k8s-1 Bound pvc-0b8aed3f-
15a5-11ea-baa0-026d231574aa 40Gi RWO ocs-storagecluster-ceph-rbd 8d

2. E=4% 1) > % configmap #fREL X7,
I $ oc -n openshift-monitoring edit configmap cluster-monitoring-config

3. LTFDOBINERT &S IZ. OpenShift Container Storage A b L—Y 0 5 X %5889 % config =
7 aveEBIBRL. ThzeREFELET,
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wWEa

apiVersion: v1
data:
config.yaml: |
alertmanagerMain:
volumeClaimTemplate:
metadata:
name: my-alertmanager-claim
spec:
resources:
requests:
storage: 40Gi
storageClassName: ocs-storagecluster-ceph-rbd
prometheusK8s:
volumeClaimTemplate:
metadata:
name: my-prometheus-claim
spec:
resources:
requests:
storage: 40Gi
storageClassName: ocs-storagecluster-ceph-rbd
kind: ConfigMap
metadata:
creationTimestamp: "2019-12-02T07:47:29Z"
name: cluster-monitoring-config
namespace: openshift-monitoring
resourceVersion: "22110"
selfLink: /api/v1/namespaces/openshift-monitoring/configmaps/cluster-monitoring-config
uid: f{d6d988b-14d7-11ea-84ff-066035b9efa8

R
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apiVersion: v1

data:
config.yaml: |

kind: ConfigMap

metadata:
creationTimestamp: "2019-11-21T13:07:05Z"
name: cluster-monitoring-config
namespace: openshift-monitoring
resourceVersion: "404352"
selfLink: /api/v1/namespaces/openshift-monitoring/configmaps/cluster-monitoring-config
uid: d12c796a-0c5f-11ea-9832-063cd735b81¢c

ZDOBITIL, alertmanagerMain & & Uf prometheusK8s €E=4 ) /O VviR—x > MM
OpenShift Container Storage PVC @R L TWEX 9,

4. BAETDPVCZHIRLEYS, ALY ISR%ZFEATEINTDOPVC ZHIFRL TS LT
LY,

I $ oc delete -n openshift-monitoring pvc <pvc-name> --wait=true --timeout=5m

3.3. OPENSHIFT CONTAINER STORAGE H 5 ® OPENSHIFT
CONTAINERPLATFORM L Y 2 N —DHIR

DY arvaMEELT. OpenShift Container Storage 5 OpenShift Container Platform L 2 X
Ny —%2Y—V TPy TLET. RER N —VUEBRETIREAHDEEE. (A A—ILIZE
)—1] Z5BLTLEIL,

OpenShift Container Platform L Y X M) —DERED—ERE L TYER S 1% PVC & openshift-image-
registry namespace ICENMN F ¢,

AR

o { A—YL YR NI —IF OpenShift Container Storage PVC 2fFH T2 LD ICREI N TWS
MHENHY FT,

FIR

1. configs.imageregistry.operator.openshiftio * 7 7 b ZiR&E L. storage /23> d
aAVTFUYEHIRLET,

I $ oc edit configs.imageregistry.operator.openshift.io

2 T
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storage:
pvc:
claim: registry-cephfs-rwx-pvc

wmE®

storage:
emptyDir: {}

ZDFITIE. PVC I registry-cephfs-rwx-pvec &M iEh, CHIXREICHIBRTEET,
2. PVC ZHIBRLE ¥,

I $ oc delete pvc <pvc-name> -n openshift-image-registry --wait=true --timeout=5m

3.4. OPENSHIFT CONTAINERSTORAGE 56D S 24 —0OF >4
OPERATOR D YIp&

DtV avTIE, 75 R9—DOF Y Operator % OpenShift Container Storage W57 Y —> 7 v
TLET,

92248 —0OF > Operator DFEED—ERE L THEK S 1 5 PVC IE openshift-logging namespace
IKHYFET,

AR

o SR/ —OFV T4 VRAH Y RIE OpenShift Container Storage PVC 2T 2 & D ICERE
INTWBIRESHY FT,

FIa
1. namespace @ ClusterLogging 1 > X% > X %HIBR L £ 7,
I $ oc delete clusterlogging instance -n openshift-logging --wait=true --timeout=5m

openshift-logging namespace @ PVC IR 2ICHIRTE 7,
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2. PVC =HIBRL £ 9,

I $ oc delete pvc <pvc-name> -n openshift-logging --wait=true --timeout=5m
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5545 OPENSHIFT CONTAINER PLATFORM H—E XD X b+
L — S DBE

OpenShift Container Storage 2 LT, 1 X—YL YR KN — EZH YV Y, L0O0F VTR
& @ OpenShift Container Platform #—EZDZA ML =Y ZRETE T,

INSDY—EZADRA ML —YARET S TOERIE. OpenShift Container Storage 7 7H 4 X~ k
THEAINZAI VISR IFv—ICE>2TERYZET,

Digk

==
=

INLDY—ERICHDBRAMNL—VRENHD I EZFICHRLTILEIL, Z

NEDEER/Y—ERXDARNL—VEEATRTDZE, V7RI —EEMELAL A
Y, ETHERICHEECAY XT,

RedHat I, ThoDHY—EXRDFaL—>arvBLOREHBEEECERET ST

EEWRLET, FMIE. OpenShift Container Platform K32 X~ k® [Curator
AT 1—)LDERE] BLV TXKFEA ML —UDEREI @ [ Prometheus X 1) &
ATF—Y DREHBOEERE| Y7o avaESRBLTLEIL,

INSDY—ERDRA ML —VHEENTRRET 2551E. RedHat hRH v —HR—
MIBERBWEDHDE LIV,

4.1. OPENSHIFT CONTAINER STORAGE % i § 7D A X —J L ¥
Z M) —DFRE

OpenShift Container Platform (&, 7 5 X4 —TiE#£ 77—/ O0— K& LTEITINS, flHAEzhiza
VTT—AXA=VLIRAMN)—ERHLET, BE. LYZARN—FIFTRY—ELICEI NI NS
A=Y DOREY—T vy NELT, FLIVIFZAI—LETETINZET—VO0—RDAIA—=IDY—REL
THERINZET,

Digk

==
=

ZDTOVRTIE, T—9EBFEAA—VLIVRAN)—DOHFBAAXA—-JL IR K

=BT LEEA, BEOL VAN —IZaAVTF—AXA=UDHBGE8. 0D
TOERAERTITBEICLSANY —DNRNY Ty THEERL. COTOELIADTR
TEICAX—VaEEELET,

AR
® OpenShiftWeb AV Y —ILADEBET IV EZANH S,
® OpenShift Container Storage Operator ' openshift-storage namespace IC1 Y 2 h—JL &

n., EITINTWS, OpenShift Web 3> Y —JL T, Operators - Installed Operators %
w2 L, 41X M=)LEI N Operator =XKL ET,
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o A X—YL YR M!— Operator A* openshift-image-registry namespace IC1 Y A h—JL &
n., EITINTWSB, OpenShift Web 3> Y —JLT. Administration » Cluster Settings -
Cluster Operators =% ') v 2 L T%Y 5 X% — Operator z&xk~L £,

e 7O EY 3+ — openshift-storage.cephfs.csi.ceph.com Z&H DX L —T 7 5 XA FFHETHE
T3, OpenShift Web 2>V —JL T, Storage = Storage Classes* 7 ') v o L. FIEA#E
BRANL—=—YVS25KRRLET,

¥

. AT ZAA—JL IR MY —O Persistent Volume Claim (kAR Y 1 —LFER, PVC) %
R LE 9,

a. OpenShift Web O~ Y —JL T, Storage — Persistent Volume ClaimsZz 2 ') v 7 LZ¥ Y,
b. Project % openshift-image-registry IZFZZE L X7,
c. Create Persistent Volume Claim%z 2 ') v 72 LE Y,

i. LERTHRBLAFRATERRA N —Y IS5 X—EA5, FOEY 3 F— openshift-
storage.cephfs.csi.ceph.com T Storage Class #18E L £ 7,

ii. PersistentVolume Claim (GkfEARY 2 —LFEK, PVC) D Name 28EL T (fI:
ocsd4registry),

ii. Shared Access (RWX) @ Access Mode %35 L £ 9,
iv. 100GB L E®D Size #BEL X7,

v. Create =27 )v o LZX7,
$138 Persistent Volume Claim (Gk#GAR YU 2 —ALER, PVC) DA FT—4 A5 Bound &
LT—ERXRRINIEITCHELET,

2. DR —DA A= LTI RAMN)—%, FIRD Persistent Volume Claim (KiEARY 2 —LE
k. PVC) #{HIBLDHICEHELZT,

a. Administration »Custom Resource Definitions%= 2 !) v 2 L £ 79,

b. imageregistry.operator.openshift.io 7' )L — 7 ICEE(T 17 517z Config h A& L)Y —2R
E&EEVVvILET,

c. Instances ¥ 7% )y U LEY,

d V75R9—A V2RIV ZADEICH S Action A —a— (i)-> EditConfigZz 2/ v I LZE

ERR
e. A XA—=IL IR NI —DFHIR Persistent Volume Claim (kifEAR!) 2 —LERK, PVC) %8B
mLxEd,.
i. LT % spec: DFISEML., BEICH U TEIEF®D storage: /> a VZEEHZ X
ERR
storage:
pvc:

claim: <new-pvc-name>

UFICHZERLET,
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storage:
pvc:
claim: ocsé4reqistry

i. RE=2Vy I LET,
3. HLWERENMEAIh TWB I E2HEALET,

a. Workloads—» Pods #27 1) v 2 L9,

o

Project % openshift-image-registry (X E L £,

c. #7138 image-registry-* Pod ' Running D X 7 —4 2 & HIZKRRI N, LIEID image-
registry-* Pod "M& T L TWA T & =R L XY,

d. #7131 ® image-registry-* Pod =7 ') v ¥ L. Pod OFflizzRkn~L ¥,
e. Volumes ¥ TR O—J/IL¥ UV L. registry-storage 7~ ') 1 — LIZHTHR Persistent Volume

Claim (kiR ) 2 —LFER, PVC) IC—HT % Type B’ H 5 Z & =R L FT (HI:
ocsd4registry),

4.2. OPENSHIFT CONTAINERSTORAGE # {3 2/=DE=4") v 4
DEXTE

OpenShift Container Storage &, Prometheus & & U AlertManager TR INZE=F YV T4 v
JERMLET,

DY arDFIRICHES> T, OpenShift Container Storage # E=4 Y VY VA9 Y VDA ML —Y
ELTERELET,

BF

AMVL—VHEENITRTEE, EZS VUV TREELIEA, EZF UV TRICTHRR
ARNLVL=—VRENHD I EZEICHERBL TSI,

RedHat (&, COHY—ERDRFEFHHEZECHRET DI &= #HEL T, Fillld,
OpenShift Container Platform KF¥ a2 XY b®D TkiGEA ML —Y DERE] @ Prometheus
ARV IRT—9 OEFHBIOBRE ICOVWTOH T2 avaSBLTLEIY,

AR
e OpenShiftWeb AV Y —ILANDEEBETVEANH 5,

® OpenShift Container Storage Operator ' openshift-storage namespace IC1 Y 2 h—)L &
n., EITINTWS, OpenShift Web 3> —JL T, Operators - Installed Operators %
w2 L, 41X M=)LEI N Operator =XKL ET,

e E=4#!) % Operator »* openshift-monitoring namespace IC1 Y X k=)L I, ETINT
W%, OpenShift Web 32 —JLT. Administration - Cluster Settings — Cluster
Operators =7 ') v 2 LTV 5 X% — Operator axk~L £,

e OE<Y 3+ — openshift-storage.rbd.csi.ceph.com DX ML —2 U 5 AAFIBAARETH

%, OpenShift Web O~ Y —JL T, Storage = Storage Classes% 7 ) v 7 L. FIFHARELR R
M—Y U5 25RRLET,
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FIR

1. OpenShift Web 3> — )L C Workloads —» Config Maps ICBEI L £ 7,
2. Project KO v 74 > % openshift-monitoring ICEXE L £,
3. CreateConfigMap %/ 1)wv o L%,

4. LTFDF %= ER L THIED openshift-monitoring-config 58~ v 72 EH L F 7.
ILFEEN (<, >) ROARABZMBE DEICE T# A X9 (fl: retention: 24h X 7= [ storage: 40Gi).

storageClassName. % 7’0 E'Y 3 7 — openshift-storage.rbd.csi.ceph.com %= FH ¥ %
storageclass ICE XA X9, LLTDAHITIE. storageclass D&HAiId ocs-storagecluster-
ceph-rbd T9,

4> 7 )L openshift-monitoring-config 52 €~ v 7

apiVersion: v1
kind: ConfigMap
metadata:
name: cluster-monitoring-config
namespace: openshift-monitoring
data:
config.yaml: |
prometheusK8s:
retention: <time to retain monitoring files, e.g. 24h>
volumeClaimTemplate:
metadata:
name: ocs-prometheus-claim
spec:
storageClassName: ocs-storagecluster-ceph-rbd
resources:
requests:
storage: <size of claim, e.g. 40Gi>
alertmanagerMain:
volumeClaimTemplate:
metadata:
name: ocs-alertmanager-claim
spec:
storageClassName: ocs-storagecluster-ceph-rbd
resources:
requests:
storage: <size of claim, e.g. 40Gi>

5 Create#7) v/ LT, REYY THREL. FFRLZET,

RREEF IR
1. Persistent Volume Claim (k#EAR ) 2 —LZFRK, PVC) A Pod IZ/Xf V REINTWB Z & = HERR
LETd,

a. Storage — Persistent Volume Claims ICE#I L £,

b. Project KO v 74" > % openshift-monitoring ICF2E L £ 7,
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c. 52D® Persistent Volume Claim (Ki#EH ') 2 —ALZK, PVC) ' Bound (/X1 2 K) DIK
BTRARIN. 3 DD alertmanager-main-* Pod & & U' 2 D® prometheus-k8s-* Pod IZ
FYHETOHONTWBR I EZHRLET,

EBERDINA Y RENTWBAMNL—SDEZ=ZS Y VYT

Project: openshift-monitoring «

Persistent Volume Claims

Create Persistent Volume Claim Filter by name..

Name 1

Select All Filters 5 ltems

‘ 5 Bound

Namespace Status Persistent Volume Requested

@ my-alertmanager-claim- @ openshift-monitoring @ Bound @ pvc-d0D428a5-0Oce6-11ea-  40Gi
alertmanager-main-0 8feb-023bdfa29edc

@ my-alertmanager-claim- @ openshift-monitoring ® Bound @ pvc-d0Obell1-Oce6-11ea- 40Gi
alertmanager-main-1 8fed-023bdfa29edc

@ my-alertmanager-claim- @ openshift-monitoring ® Bound @ pvc-d01acTi7-Oce6-11ea- 40Gi
alertmanager-main-2 8fed-023bdfa29edc

@ my-prometheus-claim- @ openshift-monitoring Q Bound @ pvc-ce290flb-0ceb-11ea- 40Gi
prometheus-k8s-0 8fed-023bdfaz%dc

@ my-prometheus-claim- @ openshift-monitoring Q Bound @ pvec-ce361010-0ceb-11ea- 40Gi

prometheus-k&s-1

&fed-023bdfaz%edc

2. ¥3R D alertmanager-main-* Pod #° Running KREE TR RIND Z & AR L F T,
a. ¥ D alertmanager-main-*Pod %7 ') v 7 L. Pod OFfiART~L 7,

b. Volumes IC2 2 O—J)L¥ 5> L. RY 12— AICHIR Persistent Volume Claim (ZkigR
) 2—ALFER, PVC) OWTIHNII—ET % Type ocs-alertmanager-claim 7% % Z & %
FEE2 L £ 9 (fil: ocs-alertmanager-claim-alertmanager-main-0),

alertmanager-main-* Pod IZE|Y 2T 5/ Persistent Volume Claim (k&R
Y 12— AER, PVC)

Volumes
Name Mount Path SubPath Type Permissions. Utilized By
config-volume /etc/alertmanager/config @ alertmanager-main Read/Write @ alertmanager
ocs-alertmanager-claim /alertmanager alertmanager-db Read/Write @ slertmanager

3. #iR prometheus-k8s-* Pod 7' Running REE TR IRIND & #MELE T,
a. #7131 prometheus-k8s-* Pod # %7 ') v 7 L. Pod DFFfixR~L £ 7,
b. Volumes & TR/ O—IL¥ DL, RY 21— LICHIRD Persistent Volume Claim (Fk#zH
) 2 —ALFER, PVC) DWTFNMIZT—ET % Type ocs-prometheus-claim 1'% % Z & % &

2 L £ (f5l: ocs-prometheus-claim-prometheus-k8s-0),

prometheus-k8s-* Pod ICEIY) 24T 5t /- Persistent Volume Claim (kAR Y 12—
LER, PVC)

34



#54% OPENSHIFT CONTAINER PLATFORM H—EZXDRA L —J DEE

Volumes

Name Mount Path SubPath Type Permissions Utilized By
config-out /etc/prometheus/config_out Container Volume Read-only © rrometheus

ocs-prometheus-claim /prometheus prometheus-db @D ocs-prometheus-claim- Read/Write @ prometheus
prometheus-k8s-0

4.3. OPENSHIFT CONTAINERSTORAGE DV S R4 —OF > T

PZ 229 —0OFX VT %7704 LT, &FED OpenShift Container Platform #—E ZIZDWThO Y %
£5TEEYT, /SRS —OFVIJOTFTOMFEIOVWTE, 75249 —O0F v /07704] %
SBLTLEIN,

OpenShift Container Platform DFIEIDF 704 X >~ k Tlk, OpenShift Container Storage I&7 7 # JL
N TEEINT. OpenShift Container Platform 2 5 24—/ — KL FIRAAEERT 7 4L M X b
L—YD#HKEL T, OpenShift OF > & (ElasticSearch) M7 7 # )L b E&TE % OpenShift
Container Storage TG I N3 & D ICHRE L. OpenShift Container Storage THR— XN 20OF >
4 (Elasticsearch) #E8ETX X 7,

8%

INLDY—ERICTFDRBRAMNL—VREINHBIEEFBICHRELTLEINL, IThb
DNDEELRY—ERADRA ML —VEEBATRTZE. OFVIT7 ) 5= a VIEEEL
BRERY, B IEBICREICAY 9,

RedHatld, INH5DH—ERDFal—YavELU0RBPREEERETEI L%
WHEL XY, FMIE. OpenShift Container Platform KF¥ a2 XY N TU/ R4 —OF v
Curator IKCDWTSRL T EI W,

INLDY—EXDRA ML —YVHEEBHIFRERL TWEIEAIX, RedHat h R T —R—%4
JLICBBEWEHE XL,

431 KEHEANL—JDETE

AMNL=Y 0 REGELVY A XNFT A= —%FHAL T, Elasticsearch 7 5 A F —DkifmA L —

YOS RABELUVY A X EERETET EY, Cluster Logging Operator l&, TNHED/INS A —4H —|TE DL
T. Elasticsearch 7 S A9 —DEFT—4 / — KITDWT Persistent Volume Claim (kiR 2 —LE
K. PVC) ZfERLEFd, UTFICHlZRLET,

spec:
logStore:
type: "elasticsearch”
elasticsearch:
nodeCount: 3
storage:
storageClassName: "ocs-storagecluster-ceph-rbd”
size: "200G"

ZDBITIE, V7RI —ADET—4 /— K1 200GiB D ocs-storagecluster-ceph-rbd 2 kL —Y %
E3KT % Persistent Volume Claim (kiR Y 2 —ALFEK, PVC) IZNXA Y RINBLDITEBELET,
TREFNhDTSATY =V v —REBE—DL )AL >THR— b I FT, Pvy—RFDIAE—IFT
RTD/—=RIZLFYr—bIh, BICFBETEEAY, TRERY Y—ICLY 22U ED/ —RKH'E
ET2BAICAE—%21ETTCEE T, Elasticsearch L7 —>a ViR ) —ICDWTOMIE,. 2
SRAY—OAFVITDOTTOA4BLVEREICDWVT] ICEEED Elasticsearch L) r—o 3 iRy o —
ICDWTSRLTLEI L,
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pz -1o)
2AMNL—o70v I EEKTEE, TTAAMAYINITIAILINDA RN L —Y THR—
hXhZFd, UTFICHIERLET,

spec:
logStore:
type: "elasticsearch”
elasticsearch:
nodeCount: 3
storage: {}

FHME. [72259—0O0F v J0EE] 28R LTIEIW,

4.3.2. OpenShift Container Storage 2§ 27HD YV SR Y —OF > JDKRE

ZDtYTarDFIRICHE > T, OpenShift Container Storage % OpenShift 7 5 24 —OF VDR
ML—YELTHRELEY,

Pz
OpenShift Container Storage THF¥ Y V& {1 THET 2RICTRTOAJTZRSTX

9, 2L, OF UV ITETFUA VAN —ILLTEBA VA MN=ILT D E, HFLWOTHE
BRIh, HHrILLWOTDOAHADPNIBINF T,

AR
e OpenShiftWeb VY —ILADEBET VAL H 5,

® OpenShift Container Storage Operator ' openshift-storage namespace IC1 Y 2 h—JL &
n. FITINTW3,

e Cluster Logging Operator #* openshift-logging namespace IC4 Y X h—JLEh, ETINT
W3,

FIR

1. OpenShift Web 2> Y —JLDZEBIDRA > H 5 Administration - Custom Resource
Definitions 27 ') v 7 L&Y,

2. Custom Resource Definitions *—< T, ClusterLoggingZ=2 ) v o L%,

3. Custom Resource Definition Overview R—< T, Actions X =2 —H 5 View Instances % ZEiR
950, £/l Instances ¥ TEH5 V) v I LET,

4. Cluster Logging *—< T, Create Cluster Logging%=7 ') v o7 LZX Y,
T8 EHmPAVTDIIR—VZBHTIVLENHZ2HBENHY FT,

5. YAML IZ8WT, storageClassName, %* 7’0 E'Y 37— openshift-

storage.rbd.csi.ceph.com % {9 % storageclass ICEX# X 9., LULTOHIT
I&. storageclass M &Hijld ocs-storagecluster-ceph-rbd TY,

apiVersion: "logging.openshift.io/v1"
kind: "ClusterLogging"
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metadata:
name: "instance"
namespace: "openshift-logging"
spec:
managementState: "Managed"
logStore:
type: "elasticsearch”
elasticsearch:
nodeCount: 3
storage:
storageClassName: ocs-storagecluster-ceph-rbd
size: 200G
redundancyPolicy: "SingleRedundancy"
visualization:
type: "kibana"
kibana:
replicas: 1
curation:
type: "curator"
curator:
schedule: "30 3 * * *"
collection:
logs:
type: "fluentd"
fluentd: {}

6. &RE =27y I LET,

BREEFIR

1. Persistent Volume Claim (Gk#EAR ) 2 —ALFERK, PVC) 7 elasticsearch Pod IC/N1 >~ KX Hh

TWBZ xR LET,
a. Storage — Persistent Volume Claims ICE#I L £,

b. Project KO v 747 > % openshift-logging IC5%E

c. Persistent Volume Claim (kiR ') 2 —ALFEK, PVC) 7' elasticsearch-* Pod ICE|Y) T

51, Bound (/X1 ¥~ R) DRAETHRERIND Z & %k

Bl41EREHADNA Y KXy S5R9—OxX>y

Project: openshift-logging v

Persistent Volume Claims

iing | 3 Bound

NNNNN T mespac Status t Volume
(-] t ] @ Bound (-]
® 1 © Bound @
@ a @ Bound @

2. MBI SRS —OFVINMERINTWE I E2HALET.

a. Workload=»Pods% 7 ') v o LZE9,

You are logged in as a temporary administrative user. Update the clyster QAuth configuration to
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b. 7OY =¥ b % openshift-logging ICFRE L X7,
c. HRD elasticsearch-* Pod ' Running REETHRRIND I & 5#HEALE T,
d. #7132 D elasticsearch-*Pod 27 ') v - L. Pod DFF#izRR~L £ T,

e. Volumes ¥ TRV O—IIL¥ D> L. elasticsearch /R ) 2 — AL IZHTHR Persistent Volume
Claim (kiR ) 2 —LFR, PVC) IC—HT 2 Type H’H 3 & MR L ET (FI:
elasticsearch-elasticsearch-cdm-9r624biv-3),

f. Persistent Volume Claim (kiR 2 —AEK, PVC) DEFIZ=7 v o L,
PersistenVolumeClaim Overview R—Y TR ML —V VS REEHRLE T,

R

Elasticsearch Pod ICE|Y HTH5N 2 PV DFEMYF ) A 5Bk 57-HIC, Fa2L—
Y —DBFEZES LTERTSELDICLTLEIV,

Curator %, RIFREICE DUV T Elasticsearch T— 49 % HIBR T 5 L D ICRETIZE T,
DTFOSHBDA Ty 2 AT7—9DERFPEEAZT 74 ME L TERET 5 I &M HEER
IhxEd,

config.yaml: |
openshift-storage:
delete:
days: 5

ML, TElasticsearch 7—4DFal—2 3> | ZHRBLTLEIY,

pa )

Persistent Volume Claim (kiR ) 2 —ALFER, PVC) Y R—FT205245—0OF
VIETVAVAMN=ILTRICIE. TRETROTTOAAY NS ROT VAV R M=
JWIZDWTDEICEEHINTWS, V5 RX49—0OF % Operator M OpenShift
Container Storage B 5 DHIRICOVWTOFIEEZFHRALE T,
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DPENSHIFT CONTAINER STORAGE % f§if L 7= OPENSHIFT CONTAINER PLATFORM 7 7Y r—> 3 v @HKR— b

£55% OPENSHIFT CONTAINER STORAGE % fff L /-
OPENSHIFT CONTAINER PLATFORM 7 7 ) sr—> 3 v DY
R— bk
OpenShift Container Platform M4 > X k —JLBFIC OpenShift Container Storage % B4 >~ X h—JL
TEHIEWETEFEREA, L. Operator Hub Z £ L T OpenShift Container Platform % BE 7 M

OpenShift Container Platform IZ4 > 2 k—JL L, OpenShift Container Platform 7 7Y s —> 3 v %
OpenShift Container Storage THR— M INB LD ICERETEHIENTEET,

AR

® OpenShift Container Platform 24 > X h—JLXt, OpenShift Web I~V —ILADEEET
IEADH B,

® OpenShift Container Storage #* openshift-storage namespace IC1 Y 2 h—J)L T h, ETX
nctwa,

FIR
1. OpenShift Web 3>V —JILT, LFOWTIhHAERTLET,

e Workloads - Deployments %2 1) w7 L9,
Deployments R—Y T, UTFTOWTFNMEETTEET,

o BEDTFOA4 XY N%aEIR L, Action X =2 — () H 5 AddStoraged ¥ 3 v
HP)v O LET,

o HMTTOAAYMEERLTHSORAMNL—YEEMLET,
i. Create Deployment% 2 )y o LTHRTTO4 XY MEERLE T,
i. EHICGCTYAMLZREL. 7704 XY MEERLF T,
jii. Createz?7 ') v 27 L&Y,
iv. R=UBFLE®D Actions KOy 749V X Za2—hH5 Add Storage ZBIR L 7,

e Workloads = Deployment Configs=27 v 2 L £ ¥,
Deployment Configs R—J T, U TFOWTIHARITTEET,

o BIEDTOA4 XY N%aEIR L., Action X =2 —(!)H 5 AddStoraged 7> 3 v
HP)v oI LETS,

o HMTTOAAYVMEERLTHSORMNL—YEEMLET,
i. Create DeploymentConfig&x 7 ) v L., 77014 XY NE2ERLET,
i. BHIGCTYAMLZREL. 7704 XY MEERLF T,
ji. Createz?7 ') v L&Y,
iv. R=UBFLE®D Actions KOy 740V XA Za2—hH5 Add Storage ZBIR L 7,
2. AddStorage R—Y T, UTFDA T2 avOWFhh a2 RBIRTEET,

® Useexistingclam#A 7> av%&/ )y oL, KOy F¥o )X M oi#EEA PVC %%
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IRLET,
® Createnewclaimz# 7>av&ao )y o LET,

a. StorageClass RO v 74> 1) 2 hH 55@E)%A CephFS £/l RBD A hL—Y 0 5
RAEERLET,

b. Persistent Volume Claim (Zkifit/R ') 2 —AFEK, PVC) D&FIZIEEL X T,
c. ReadWriteOnce (RWO) & 7zI& ReadWriteMany (RWX) 77 R E— R %= BIRL £ 7,

~r

pa 3

ReadOnlyMany (ROX) (& R— kI R\, 7V 714 TITRY F
E

d BELGAMNL-—VREDY A X ZRRLEY,

pa )

Persistent Volume Claim (kg 1) 2 —ALFERK, PVC) DIEREZICR b
L—CBREOHA X EERTDHIEWEFTEEEA,

3. AVFF—ARDIY TV MNRRARY 2 —LDIY IV MMRABLVY TR (BRERIFE) 2T
L/i_a_o

4. Savez V) v LET,
BREEFIR
1L BREIKGLT, BTFOWTFhrERTLETS,
® Workloads - Deployments =7 1) v 2 L% 9,
® Workloads - Deployment Configsz 2 1) v 2 L% 9,
2. MEIKIHLTTAY I MEBRELET,
3ANL=YEBMLATIOAA Y NI ) v I LT, 7704 XY NOFMERRLET,

4. Volumes F TRV O—I¥o L, 704 X2 MZ, EY KT/ Persistent Volume
Claim (k#ERY 2—ALERK, PVC) IT—HT 2 Type B’H B & %#RELET,

5. Persistent Volume Claim (Gk#EAR ) 2 —LFER, PVC) DARIAZ27 )y UL,
PersistenVolumeClaim Overview R—Y TR ML —V VS REEHRLE T,
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FEANL—V /) —RDRHT—Y YT

FEEANL—Y /) —RODR—Y VY

OpenShift Container Storage DA ML —YVBEZ R T —) V7§ 2I21E. LTFTOWTNAZETTE
7,
¢ AML—YJ—KRDRY—IT v 7T BEED OpenShift Container Storage 7 —H—/ — RITH
LTRMNL—VBREEEMLET,
¢ ZNL—Y/—KDRT—IUVTPIMNANL—VARBESOHBI—H—/—REEBMLES,

6LANL—Y /) —RODRHT—)VTOEH

AMNL—=Y /) —=KRERTF—=Y VTS BHEII, UTDEI2av%ESB LT, HED Red Hat OpenShift
Container Storage 1 Y29 VY AD /) — REHZIBEL T LI W,

o ISy NIT+x—LEH®
o AKNL—UFNAADEH
o O—AIRMNL—YF/INA R

o REDTSv=VY

Digk

&€
"
BICANL—VRENMTDICHD I MR LTI,

ANL—IUDREI—WICRDZE, BEZEBINLEY., AML—UsaVFTUY
EHIRRLAY., ATV EBHL THEEBEZERTIIEETEEHA, BERR
NL—CAETTHIEEEBICHETT,

BET7I7—ME V5R9—AMNL—VBRENEGHBED 75% (IFIF—F) 8LV
85% (—M) ICRBERITINET, BEILODVWTOESZICEICRRICHRL, R
ML —Y%EHMICHEELT. ANL—VEEIAFRELAVWEIICLET,

ANL—VEEITRT 215 E1E. RedHat DRI T —R—4ILICBREVWEDLE <
7230,

62.0—HILAKNL—UF/NA X %{FEH L 7= OPENSHIFT CONTAINER
STORAGE / — RADBREDEMICLDANL—YDRIT—ILT Y S
LUFTOFIEAEMFEHEL T, RedHat Virtualization 1 Y 75 A NSO F vy —TCHREINEO—HILZANL—

I R— 2D OpenShift Container Storage 7—H—/—RICRA ML —YBRE GBMOR ML —IF /A
R) ZEMLEY,

([} =355
® OpenShift Container Platform (OCP) 7 2 24 —IZO 74 Y L TWaRELRHY T,
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o O—AINAML—Y Operator N1 VAP —=ILEINTWBRELAHYEY, O—HILAML—Y
Operator DA Y A h—JLICDWTERLTLEI W,

® 3 DM OpenShift Container Platform 7—Hh—/ — KM ETY, ThHD/ — RIZIE. 7TD
OCS StorageCluster DERRICHERINLEDEBURA ML=V 9 A4 THE LY A X (FI: 2TB
NVMe RS A4 ) DEIYHTONTWEIRELNHY FT,

FIR

1. OpenShift Container Storage 24 ~ X k —JL I LT\ % OpenShift Container Platform / — K
IKAMNLVL—YVBREZEBEMTSICIE. UT2ETT2H0EN’HY XY,

a. T—H—/—RTEIDBLLEET1DDTNA R%EBINT 578, FIAARERT /N4 AD—
BEOby-id#BFEROTET, T O AV MAHA RTHEAINTWSFBETRER R
ML=V FNNA RERBTBFIBICK > TLEIL,

pa 3

ZD7OER%E, AMNL—YUHBMTZEE/—ROITART B /—KUL)
I LTERITTDLIICLTLEIN,

b. —E®DF /X1 X ID % LocalVolume 7 X% LY YV —Z(CRITEML ¥,
I $ oc edit -n local-storage localvolume local-block

H A :

spec:
logLevel: Normal
managementState: Managed
nodeSelector:
nodeSelectorTerms:
- matchExpressions:
- key: cluster.ocs.openshift.io/openshift-storage
operator: In
values:
storageClassDevices:
- devicePaths:
- /dev/disk/by-id/nvme-INTEL_SSDPE2KX010T7_PHLF733402P51POGGN
- /dev/disk/by-id/nvme-INTEL_SSDPE2KX010T7_PHLF733402LM1POGGN
- /dev/disk/by-id/nvme-INTEL_SSDPE2KX010T7_PHLF733402M21POGGN
- /dev/disk/by-id/nvme-INTEL_SSDPE2KX010T7_PHLF733402B71POGGN # newly
added device by-id
- /dev/disk/by-id/nvme-INTEL_SSDPE2KX010T7_PHLF733402A31POGGN # newly
added device by-id
- /dev/disk/by-id/nvme-INTEL_SSDPE2KX010T7_PHLF733402Q71POGGN # newly
added device by-id
storageClassName: localblock
volumeMode: Block

CROBERICERFAFRETBHLDICLTLEIN,

H A :
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FeEAMNL—S/—KRODRYY—Y VT

I localvolume.local.storage.openshift.io/local-block edited

ZDCRT, by-id#ERT2FHRT/NMA ADEBMINTWVWE I EEZMIATEEY, TNT
NOFHRTNA R, 320T—H—/—RKD12DNVMe TNNA RIITYy TINhFT,

e nvme-INTEL_SSDPE2KX010T7_PHLF733402B71POGGN
e nvme-INTEL_SSDPE2KX010T7_PHLF733402A31POGGN
e nvme-INTEL_SSDPE2KX010T7_PHLF733402Q71POGGN

2. FRITER I /= PV % localVolume CR CffEff X1 % storageclass &R TR LE T,
I $ oc get pv | grep localblock | grep Available
H A5

local-pv-5ee61dcc 931Gi RWO Delete Available localblock  2m35s
local-pv-b1fa607a 931Gi RWO Delete Available localblock 2m27s
local-pv-e971c51d 931Gi RWO Delete Available localblock 2m22s

HLWOSD ICERINZ YA XERALEYA XD I DD PV HFAATRETY,
3. OpenShift Web >V —JLICHBEIL X T,
4. KROFES—2 3 /X—D Operators 0 1) v I LZE T,
5. Installed Operators %3&R L £ 9,

6. 714~ KT, OpenShift Container StorageOperator 227 ) v 7 L9,

Project: openshift-storage v

Installed Operators

Name

Name 1 Managed Namespaces Status Last Updated

‘ Openshift Container Storage @ openshift-storage © Succeeded @ Jul10,12:28 am

p— RedHat
— OpenShift #= & O 0 kube:admin v
Container Platform

You are logged in as a temparary administrative user. Update the cluster OAuth configuration to allow others to log in.
05 Administrator
Project: openshift-storage

Home
Installed Operators > Operator Details

Operators ‘ OpenShift Container Storage

OperatorHub

Installed Operators Details  YAML  Subscription  Events  Alllnstances  Storage Cluster  Backing Store  Bucket Class

8. RNINBDYZAMIFIDDEEHDOAMNEFNET, AHD (1) &E7 Vv I LT F7¥ay
AZa—%HERLE T,

9. 7Y arvA=Za—H5 Add Capacity &R L X7,
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1.

Add Capacity

Adding capacity for ocs-storagecluster, may increase your expenses.

Storage Class @

@ localblock -

Available capacity: 273 TiB / 3 replicas

ZDFA4T7OYTKRYy U X T, Storage Class £ % localVolume CR TERAIN 2 ARIICERE L
F9., RASINDMATEAREIRR. AMNL—Y 2 S ATHRETERAO—AILT 1 AT ER—
AELTWVWET,

RENMET LS, Adde2 )y LET, ANL—UY 955 —7" Ready HRE&IC/ 2 X TIC
BoRFRT IENHZ2BEI’HY I,

3DDHFMOSD BLVENLDMIET B2HFHRPVC NMERINTWB I EZHEAELE T,

I $ oc get -n openshift-storage pods -I app=rook-ceph-osd

H A5
NAME READY STATUS RESTARTS AGE
rook-ceph-osd-0-77c4fdb758-gshw4 1/1  Running 0 1h
rook-ceph-osd-1-8645c5fbb6-656ks 1/1  Running 0 1h

rook-ceph-o0sd-2-86895b854f-r4gté 1/1  Running 0 1h

rook-ceph-o0sd-3-dc7f787dd-gdnsz  1/1  Running 0 10m
rook-ceph-o0sd-4-554b5c46dd-hbfot 1/1  Running 0 10m
rook-ceph-osd-5-5cf94c4448-k94j6 1/1  Running 0 10m

LEEDHITIE. osd-3. osd-4. & LU osd-5 &, #7=IZ OpenShift Container Storage 7 7 X
¥ —|EMEI NS Pod TY,

I $ oc get pvc -n openshift-storage |grep localblock

H A :

ocs-deviceset-0-0-qc29m Bound local-pv-fc5562d3 931Gi RWO localblock 1h
ocs-deviceset-0-1-qdmrl Bound local-pv-b1fa607a 931Gi RWO localblock 10m
ocs-deviceset-1-0-mpwmk Bound local-pv-58cddObc  931Gi RWO localblock 1h
ocs-deviceset-1-1-85892 Bound local-pv-e971c51d 931Gi RWO localblock 10m
ocs-deviceset-2-0-rll47 Bound local-pv-29d8ad8d 931Gi RWO localblock 1h
ocs-deviceset-2-1-cgth2 Bound local-pv-5ee61dcc 931Gi RWO localblock 10m

EERDOHITIE, 3 DDHFMPVC BMEERINTWVET,




BOEERAMNL—J/—FDRT—Y VYT

WREEFIR
1. Overview — Persistent Storage ¥ 7 (L&) L TH 5. Capacity breakdown 1i— K& F v
JLET,
Capacity breakdown Viewmore  Projects -
5.74 GiB used 1.4 TiB available
(
openshift... openshift... openshift...
5.38 GIB 363.5 MiB 0B

BEIHBIRICIE L TERIT DI EITEFELTLEI L,

BF

OpenShift Container Storage Tld, OSD £7l&/ — RDHE/NMI LBV TR 5 —
DHIFIFEYR—MLTVWEHA,

6.3. 3/ — FDEMIILBDRAMNL—VBREDRT—ILT I b
APL—VBRBERT—ATY T RIS, UTFERTTIXENDY T,

o BIFEDT—h—/—RHPYR—PFMINZHKOSD (MEHRETERINDIBTED 30SD DIF
2) TEITIINTWVWBHEICIE. AMNL—VDEEZEPTLOICHR/ —FZEMLEY,

o MM/ —RAEBICEMINIE=MELES,

o /—RMPBMINARBRICAMNL—VBREERT—IVTyFLET,

631 O0—ANRML—UFNA A ZFRALKEZ/—RKDEM
LLFDOFIEAER L T, RedHat Virtualizaton 41 Y 75X NS F¥—IC/—RKREBMLZE T,

AR
® OpenShift Container Platform (OCP) 2 S X4 —ICAJ A4 Y L TWBELHY XY,
® 3 DO OpenShift Container Platform 7—7—/ — KM BETY, ThoD/ — RIZiE. TD

OCS StorageCluster MEINTWEEDERMLRA ML =814 THELUH A4 X (Bl : 2TB
NVMe RS54 7) DEIYHTOLNTVWIHRELNDHY X7,

FIR

1. MEBRA VTSR NS4 F v —T Red Hat Virtualization ICHFHRDIREY > VA ER L F T,
(TS5 b7 3—LEH] #8RLTLEIL,

2. R DIRE~Y > V& FH L THHR OpenShift Container Platform 7—H—/ — R&/ERK L &
-a—o
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3. Pending {RE&MD OpenShift Container Storage ICBEE 9 2 AEBAZEE L EK (CSR) DEHEAFER
LE9.

I $ oc get csr
4. 3/ — RITBER T RTD OpenShift Container Storage CSR 2 &ER L £ 77
I $ oc adm certificate approve <Certificate_ Name>
5. Compute > Nodes 2% 1) vV L. iR/ — KH' Ready REEICH B T & #HERALE T,
6. LTFTOWFNA%FEAL T, OpenShift Container Storage NIV EHFR / — NIERALE T,
A—YP—A V9 —T7 1 —R%&FHT 556
a. 1/ — RICDWT, ActionMenu ({)- EditLabels%=27 vy 2 LZXT,
b. cluster.ocs.openshift.io/openshift-storage #EM L. Save 27 ) vV LZ 7,
ARV RIA A9 —T7 2 —ADEH

o LUTDIY Y RAEREFTL T, OpenS+hift Container Storage Z NIV &R / — NI #EH
LE9.

I $ oc label node <new_node_name> cluster.ocs.openshift.io/openshift-storage=""

5o
> BBV —VDINTIICI DD/ — REEBNT 2 ENHRIhE

9, 32D/ —KRZEBIMLT, TNEHEITRTOD/—RIIFLTZDFIES
ETTE2HELrHYET,

WREEF IR
R/ — RPBMINAZ E&WRT 2IE, HH/ — FOBMOER] 28RLTIEIW,
6.3.2. ¥1# / — N DB DHEER

L UFOaATY RERFLT, HATHR/ — FOARRFINTVS I EARRBLET,

I $ oc get nodes --show-labels | grep cluster.ocs.openshift.io/openshift-storage= |cut -d' ' -f1

2. Workloads » Pods 27 ') v 7 L. #i#i/ — RLEDDR < EEL LT D Pod #' Running JREEIC#H
2T EEMHRLET,

e csi-cephfsplugin-*

e csi-rbdplugin-*

633.ANL—VBEDRT—ILT YT

##R / — K % OpenShift Container Storage ICEM L 7RI, TRED EBMICEZ2A ML —YDRT—
W7y 7] THEINTWEEIIKANL—YBREEZRAT—ILT Y T T2RENHYET,
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7.1. MULTICLOUD OBJECT GATEWAY (CDWT
Multicloud Object Gateway (MCG) & OpenShift DEBE4 7Pz A ML —YH—EXTHY., 1—

Y—RBERBBIIGLT, BRODIZRI— BLVIFZVRRA T4 TAMNL—YEFEALT, V7L
IATNMERICHAIBL, TDRICRT—) VT TEZET,

72.7 ) 5r—2 a3 v OFERICE D MULTICLOUD OBJECT GATEWAY ~
DT IR

AWSS3 AWRETZT7 T r— 3 > F7zld AWS S3 Software Development Kit (SDK) 2R3 %
O—RAEFEBRLT. A7V 9 N —EBERICFIVEATEZ S, P7UHr—> 3 vk, MCG TV KRR

AV TOEBAF— BLUVY—IV VLY NI ERFT—%Z2BETDIREIHY TS, y—IFILEL
IEMCGCLI ZERAL T, COBEHREZIRIGTETET,

=S5
e ZEfTH D OpenShift Container Storage Platform
e MCGARVYRIA VA VI —T1—R%EFUvO0—-RLT, BEEZRHICLIET,

# subscription-manager repos --enable=rh-ocs-4-for-rhel-8-x86_64-rpms
# yum install mcg

o F7/cl&. meg /Ny — %, Download RedHat OpenShift Container Storage R—JIZH B
OpenShift Container Storage RPM B 64 Y A M—J)LTEZX T,

BETZIVRRAV M POERF— BLUVY—I Ly N7 I EIAF—ITIE UTFD2DDAET
TOEBATEZXY,

o [4H—XF)LH 5 Multicloud Object Gateway ~DT7 7 R |

o [MCGCOAXYYVKRZA VA VH—7x—AHHD Multicloud Object Gateway ~NDT7 VR |

7.21. 9 — X F7J)UH S Multicloud Object Gateway ~D 7 7 £ X

FI7

describe v REZEFL, 72t A%— (AWS_ACCESS KEY IDf#) 8L UY—4L v k7 o2
*— (AWS_SECRET_ACCESS_KEY f#) # &% MCG TY RRA Y MiDWTDEBRERTLET,

I # oc describe noobaa -n openshift-storage

HARUTOE S ICHRY FT,

Name: noobaa
Namespace: openshift-storage
Labels: <none>

Annotations: <none>

API Version: noobaa.io/vialphal
Kind: NooBaa

Metadata:
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Creation Timestamp: 2019-07-29T16:22:06Z

Generation: 1
Resource Version: 6718822
Self Link: /apis/noobaa.io/vialphal/namespaces/openshift-storage/noobaas/noobaa
ulD: 019cfb4a-b21d-11e9-9a02-06¢c8de012f9%e
Spec:
Status:
Accounts:
Admin:
Secret Ref:
Name: noobaa-admin
Namespace:  openshift-storage
Actual Image: noobaa/noobaa-core:4.0
Observed Generation: 1
Phase: Ready
Readme:

Welcome to NooBaal!

NooBaa Core Version:
NooBaa Operator Version:

Lets get started:
1. Connect to Management console:
Read your mgmt console login information (email & password) from secret: "noobaa-admin".
kubectl get secret noobaa-admin -n openshift-storage -o json | jq ".data|map_values(@base64d)’'

Open the management console service - take External IP/DNS or Node Port or use port
forwarding:

kubectl port-forward -n openshift-storage service/noobaa-mgmt 11443:443 &
open https://localhost:11443

2. Test S3 client:

kubectl port-forward -n openshift-storage service/s3 10443:443 &

NOOBAA_ACCESS_KEY=$(kubectl get secret noobaa-admin -n openshift-storage -o json | jq -r
'.data.AWS_ACCESS_KEY_ID|@base64d')

NOOBAA_SECRET_KEY=$(kubectl get secret noobaa-admin -n openshift-storage -o json | jq -r
".data.AWS_SECRET_ACCESS_KEY|@base64d')

alias s3="AWS_ACCESS_KEY_ID=$NOOBAA_ACCESS_KEY
AWS_SECRET_ACCESS_KEY=$NOOBAA_SECRET_KEY aws --endpoint https://localhost:10443 --
no-verify-ssl s3'

s3ls

Services:
Service Mgmt:
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External DNS:
https://noobaa-mgmt-openshift-storage.apps.mycluster-cluster.qe.rh-ocs.com
https://a3406079515be11eaa3b70683061451e-1194613580.us-east-

2.elb.amazonaws.com:443

Internal DNS:
https://noobaa-mgmt.openshift-storage.svc:443

Internal IP:
https://172.30.235.12:443

Node Ports:
https://10.0.142.103:31385

Pod Ports:
https://10.131.0.19:8443

serviceS3:

External DNS: €)
https://s3-openshift-storage.apps.mycluster-cluster.qe.rh-ocs.com
https://a340f4e1315be11eaa3b70683061451e-943168195.us-east-2.elb.amazonaws.com:443

Internal DNS:
https://s3.openshift-storage.svc:443

Internal IP:
https://172.30.86.41:443

Node Ports:
https://10.0.142.103:31011

Pod Ports:
https://10.131.0.19:6443

Q 7Y+t 2%— (AWS_ACCESS_KEY_ID &)
@® /Ly b7Ut2¥— (AWS_SECRET_ACCESS_KEY f&)

g MCG TV RRA v K

pa 3

oc describe noobaa I~ >~ RIiZIE, FIEHEELRABE LA DNS BN —ERRIN
9, NEDNS A#FAHTZIBEAE. FS T4 v 2 3ERICARY FT, AEDNS O— R
NSOV THEFRLTNS 74 vV 5NBT DD, 1EEHALYDIRNDDIDY F
_a—o

722.MCGIOX Y RSA VA vH—7 x—AH 5D Multicloud Object Gateway ~D
7IER

AR

e MCGOAXVRZIAVAVH—Dz—R%EHF U vAO—KLZET,

# subscription-manager repos --enable=rh-ocs-4-for-rhel-8-x86_64-rpms
# yum install mcg

FI7

status AV RAEEFTLT, TVRRA VN, PIOVERF—, BLVOY—V LYy NTOERF—IZTY
TALET,
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I noobaa status -n openshift-storage
HAOFLULTDOELDICARY X,

INFO[0000] Namespace: openshift-storage

INFO[0000]

INFO[0000] CRD Status:

INFO[0003] Exists: CustomResourceDefinition "noobaas.noobaa.io"
INFO[0003] Exists: CustomResourceDefinition "backingstores.noobaa.io"
INFO[0003] Exists: CustomResourceDefinition "bucketclasses.noobaa.io"
INFO[0004] Exists: CustomResourceDefinition "objectbucketclaims.objectbucket.io"
INFO[0004] Exists: CustomResourceDefinition "objectbuckets.objectbucket.io"
INFO[0004]

INFO[0004] Operator Status:

INFO[0004] Exists: Namespace "openshift-storage”

INFO[0004] Exists: ServiceAccount "noobaa"

INFO[0005] Exists: Role "ocs-operator.v0.0.271-6945f"

INFO[0005] Exists: RoleBinding "ocs-operator.v0.0.271-6g45f-noobaa-fvpj"
INFO[0006] Exists: ClusterRole "ocs-operator.v0.0.271-fjihgh"

INFO[0006] Exists: ClusterRoleBinding "ocs-operator.v0.0.271-fjhgh-noobaa-pdxn5"
INFO[0006] Exists: Deployment "noobaa-operator"

INFO[0006]

INFO[0006] System Status:

INFO[0007] Exists: NooBaa "noobaa"

INFO[0007] Exists: StatefulSet "noobaa-core"

INFO[0007] Exists: Service "noobaa-mgmt"

INFO[0008] Exists: Service "s3"

INFO[0008] Exists: Secret "noobaa-server"

INFO[0008] Exists: Secret "noobaa-operator”

INFO[0008] Exists: Secret "noobaa-admin”

INFO[0009] Exists: StorageClass "openshift-storage.noobaa.io"

INFO[0009] Exists: BucketClass "noobaa-default-bucket-class"

INFO[0009] (Optional) Exists: BackingStore "noobaa-default-backing-store"
INFO[0010] (Optional) Exists: CredentialsRequest "noobaa-cloud-creds”
INFO[0010] (Optional) Exists: PrometheusRule "noobaa-prometheus-rules”
INFO[0010] (Optional) Exists: ServiceMonitor "noobaa-service-monitor"
INFO[0011] (Optional) Exists: Route "noobaa-mgmt"

INFO[0011] (Optional) Exists: Route "s3"

INFO[0011] Exists: PersistentVolumeClaim "db-noobaa-core-0"

INFO[0011] System Phase is "Ready"

INFO[0011] Exists: "noobaa-admin”

e #
#- Mgmt Addresses -#
e #

ExternalDNS : [https://noobaa-mgmt-openshift-storage.apps.mycluster-cluster.ge.rh-ocs.com
https://a3406079515be11eaa3b70683061451e-1194613580.us-east-2.elb.amazonaws.com:443]
ExternallP :[]

NodePorts : [hitps://10.0.142.103:31385]

InternalDNS : [https://noobaa-mgmt.openshift-storage.svc:443]

InternallP : [https://172.30.235.12:443]

PodPorts : [https://10.131.0.19:8443]
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#- Mgmt Credentials -#

email :admin@noobaa.io
password : HKLobH1rSuVUOI/soulkSiA==

Ho-mmmmmemeee #
#- S3 Addresses -#
H--mmmmmemeee #

ExternalDNS : [https://s3-openshift-storage.apps.mycluster-cluster.ge.rh-ocs.com
https://a340f4e1315be11eaa3b70683061451e-943168195.us-east-2.elb.amazonaws.com:443]
ExternallP : ]

NodePorts : [hitps://10.0.142.103:31011]

InternalDNS : [https://s3.0penshift-storage.svc:443]

InternallP : [https://172.30.86.41:443]

PodPorts : [https://10.131.0.19:6443]

Ho-mmmmmem e #
#- S3 Credentials -#
Ho-mmmmmem e #

AWS_ACCESS_KEY_ID  :jVmAsu9FsvRHYmfjTiHV

©

AWS_SECRET_ACCESS_KEY : E//420VNedJfATvVSmDz6FMtsSAzuBv6z180PT5c¢

e #

#- Backing Stores -#

e #

NAME TYPE TARGET-BUCKET PHASE AGE

noobaa-default-backing-store aws-s3 noobaa-backing-store-15dc896d-7fe0-4bed-9349-
5942211b93c9 Ready 141h35m32s

Ho-mmmmmmem e #

#- Bucket Classes -#

Ho-mmmmm e #

NAME PLACEMENT PHASE AGE

noobaa-default-bucket-class {Tiers:[{Placement: BackingStores:[noobaa-default-backing-store]}]}
Ready 141h35m33s

QII\z AN

9 =Ly N7 IERF—
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INT, PTVT—2avIlERT2EODEETZIIYRRA VM PIOERF— 8LV —70
Ly N7V EAF—%ERATEEY,

17161

AWSS3CLID 7 ) r—>avThdia. UTOIATY RIFOCSDNTy he—BRRLZE

AWS_SECRET_ACCESS_KEY=<AWS_SECRET ACCESS_KEY>

ER
AWS_ACCESS_KEY_ID=<AWS_ACCESS_KEY_ID>
aws --endpoint <ENDPOINT> --no-verify-ssl s3 Is

73.NA Ty RELIETILFIZSIRBOANL—U )Y —XMIEM
731 MCG AV Y RSA VA VI —Dz—REFRHLENATY Y RELIETILFIS
YRORAMNL—U Y —2DEN

Multicloud Object Gateway (MCG) &, 25 R7ANA T =B L VI R —2EKICE DD T—%
DB % ERELFET,

INAEETT3ICIE. MCCTHEATEB NNy VAN L—VAEEMLET,
Gl s
e MCGOAX YV RZIAVAVH—Dz—R%EHF o vAO—KLZET,

# subscription-manager repos --enable=rh-ocs-4-for-rhel-8-x86_64-rpms
# yum install mcg

o F7/cl&. meg /Ny — %, Download RedHat OpenShift Container Storage R—JIZH B
OpenShift Container Storage RPM B 64 Y A M—J)LTEZX T,

FIR
L MCCAX VY RSA VAV H =Tz —ADH, UTFOATY FZERTLEY,

noobaa backingstore create <backing-store-type> <backingstore_name> --access-key=
<AWS ACCESS KEY> --secret-key=<AWS SECRET ACCESS KEY> --target-bucket
<bucket-name>

. <backing-store-type> %, BIET /Ny x>V X N7 41 TD aws-s3. google-cloud-
store. azure-blob. s3-compatible. X7-|d ibm-cos ICEX#Z F7,

Q

b. <backingstore_name> %, \Y ¥V X NTDRARICEIBMAET,

c. <AWS ACCESS KEY> & & U <AWS SECRET ACCESS KEY> %, El L7 AWS 77 &
AF—DBLIVY—I LY 77 ERAF—ICEZHAZET,

d. <bucket-name> %EEFED AWS Ny KZICBEZMRZAFE T, TD3IHUE. NooBaa ITxf L
T NYFVIRANT, BLVZDOEDT—I AP L—VBLVEEDLHDY—F v K
Nry hELTHERTZNNTY MIDOWTIEETRLET,

HARDE D ICRY T,
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INFO[0001] Exists: NooBaa "noobaa"
INFO[0002] Created: BackingStore "aws-resource"
INFO[0002] Created: Secret "backing-store-secret-aws-resource”

YAML ZERLTRAML—Y Y Y —R%ZBMTHIEETEET,
1 BT —I Ly PEERLET,

apiVersion: v1

kind: Secret

metadata:
name: <backingstore-secret-name>

type: Opaque

data:
AWS_ACCESS_KEY_ID: <AWS ACCESS KEY ID ENCODED IN BASE64>
AWS_SECRET_ACCESS_KEY: <AWS SECRET ACCESS KEY ENCODED IN BASE64>

a. Base64 A {FRHL THEDAWS 77 ERAFXF—DHLVPY—I LY NTFIOERAXT—%IEE
L. Tvd—KRL. ZOfER% <AWS ACCESS KEY ID ENCODED IN BASE64> £ &L O
<AWS SECRET ACCESS KEY ENCODED IN BASE64> IC{#H 3 2 MELHY £9,

b. <backingstore-secret-name> = —EDAFICEIMA XY,

2. BEDNYEFVYITZARNTIZDOWTUTO YAML #8A L9,

apiVersion: noobaa.io/vialpha1
kind: BackingStore
metadata:
finalizers:
- noobaa.io/finalizer
labels:
app: noobaa
name: bs
namespace: noobaa
spec:
awsS3:
secret:
name: <backingstore-secret-name>
namespace: noobaa
targetBucket: <bucket-name>
type: <backing-store-type>

a. <bucket-name> ZEEZD AWS Ny NZICBEHZFT, TOB|#EIX. NooBaa lIxf L
T NyFVITRANT, BLVZDOEDT—YRAMNL—VBLUVBEEDIOHDY—F v b
Ny NELTERT RNy MIDODWTHERLEY,

b. <backingstore-secret-name> = BRIDFIRTHEMR LS — L v NORARIICEIBA X
ER

c. <backing-store-type> %, BAET Z1\v XV J X N7 ¥ 1 7D aws-s3. google-cloud-
store. azure-blob. s3-compatible. F7-|J ibm-cos ICE XA £,

7.3.2.S3 E H#MED#H % NooBaa /Ny VX N 7 DYERK
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FIR

L. MCCGAR Y RIA VA VI —Tz—ZAMH, UTFOATY REZETFTLET,

noobaa backingstore create s3-compatible rgw-resource --access-key=<RGW ACCESS
KEY> --secret-key=<RGW SECRET KEY> --target-bucket=<bucket-name> --
endpoint=http://rook-ceph-rgw-ocs-storagecluster-cephobjectstore.openshift-
storage.svc.cluster.local:80

a. <RGW ACCESS KEY> & & U' <RGW SECRET KEY> Z {89 % Ill&. RGW 1—H—
Y=Ly NEEFERALTUTOIAY Y FZERTLEY,

I oc get secret <RGW USER SECRET NAME> -0 yaml|

b. Baseb4 h' 67V ERAF—IDET7 IV EAF—%FTO2—RL, ZhoDF—%FFLET,

c. <RGW USER ACCESS KEY> & <RGW USER SECRET ACCESS KEY> %, BERIDFIB
TTFOA—RNLAEBYAT—YICESHRZIET,

d. <bucket-name> %EEFD RGW N4 v NZICEZ#HA T, TDBIEUL. NooBaa It L
T NYFVITRANT, BLVZDOEDT—I AP L—VBLVEEDLHDY—T v K
Nry hELTHERTZNNTY MIDOWTIETRLET,

HARDE D ICRY T,

INFO[0001] Exists: NooBaa "noobaa"
INFO[0002] Created: BackingStore "rgw-resource"
INFO[0002] Created: Secret "backing-store-secret-rgw-resource”

YAML 2R L TNy XV IR NTHERTBEEHETEET,

1. CephObjectStore 1 —H—%/ER L X9, IhITLY. RGWRIBEHRIEENZV—V L v
MEERINET,

apiVersion: ceph.rook.io/v1
kind: CephObijectStoreUser
metadata:
name: <RGW-Username>
namespace: openshift-storage
spec:
store: ocs-storagecluster-cephobjectstore
displayName: "<Display-name>"

a. <RGW-Username> & <Display-name> 2, — 2D 1—H—ZB L UVRTBICEITA X
ER

2. LUFOYAML Z S3 E B DH BNy £V TRARMTICOVWTCHEALEY,

apiVersion: noobaa.io/vialphai
kind: BackingStore
metadata:

finalizers:

- noobaa.io/finalizer

labels:

app: noobaa
name: <backingstore-name>

54



%73 MULTICLOUD OBJECT GATEWAY

namespace: openshift-storage
spec:
s3Compatible:
endpoint: http://rook-ceph-rgw-ocs-storagecluster-cephobjectstore.openshift-
storage.svc.cluster.local:80
secret:
name: <backingstore-secret-name>
namespace: openshift-storage
signatureVersion: v4
targetBucket: <RGW-bucket-name>
type: s3-compatible

a. <backingstore-secret-name> %z. ERIDFI|ET CephObjectStore TEX L= —o L v
NOBZRIICEIH]AET,

b. <bucket-name> ZEEFD RGW N\4F vy NEZICBZIH#ZET., ZDBIEIE. NooBaa lcxt L
T NYFVUITRANT, BLVZOEDT—YRAMNL—VBLIUVBEEDIOHDY—F v b
Nry NELTERT RNy MIDODWTHERLEY,

733. 12— —A V=T —REFHLINA T Y RELVOTILFISTROR N
L—S) Y —2ME

FIa
1. OpenShift Storage 3~ Y —JL T, Overview - Object Service > IC#E) L. noobaa !l v/ %
BRLFT,
Overview

Cluster  Persistent Storage  Object Service

Details Status Activity
) Ongoing

Service Name @ Multi Cloud Object Gateway @ Data Resiliency

OpenShift Container Storage (OCS) There are no angoing activities

System Name

noobaa @ Recent Events I Pause
i Capacity breakdown Viewmore  Projects

Provider L 5:09 @B Backing store mode: OPTIMAL >

VSphere

Version Not enough usage data

ocs-operatorv4.5.0

Data Consumption Providers w  1/O Operations =

Object Data Reduction

Efficiency Ratio ne /O Operations count

Savings No Savings &

Buckets
1NooBaa Bucket
0 Objects

0 Object Buckets
0 Objects

0 Object Bucket Claims 20

0 Objects

2. LTFICRIARTINTWVWD LD ICEHICH D Resources ¥ 7 A BRLFT, BETHI—EHL
5. Add Cloud Resource 5 #R L £ 9,
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RED HAT Ra—
NOOBAA lesources

Pools Cloud Storage o Namespace Resources
No resources 2 resources | 2 services No resources

Pools Cloud Storage Namespace Resources

fx
Q Filter by name or region All Resource Types v Add Cloud Resource
Cloud resource can be an Azure blob storage, AWS bucket or any S3 compatible service and can be used for NooBaa's bucket data placement policy.
;: State Type Resource Name ~ Region Connected Buckets Cloud Target Bucket Used Capacity By Noobaa
£ (®) M noobaatestbucketfor.ocp201807291921-11247 resource Not set 7 buckets noobaartest-bucket-for 52MB
® 4 rgw-noobaa Not set 1 bucket noobaa 860MB o
"

3. Add new connection &R L 7,

Add Cloud Resource

o

T _‘.-I-'-

W et )
—

g, I

4. AETEZRATA TS0 RTAONA Y —FF@SBEHRA T a v EBRL, #FHEANL
E R

Ada Cloud Connection

5. FICERINAEREZZRL., ThaBEATy My TLET,
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Add Cloud Resource

romtams o bt o BB AL

L=

Q

Pelel ke e S

T T T RN R T TR

AT BT RS L

6. INLDFIRZ#REYRL T, BELBBDONY XV ITAMNTZERLET,

pa 3

NooBaa Ul TR I 1i/c!) ¥V —RI&, OpenShift Ul £72I& MCG CLI TIXfFRETEX &
Ao

7.3.4. 51BNy NS ZADER

N7y b5 I, OBC (Object Bucket Class) DFEERY) & —B L VT —YEREZERT 2/N7 v b
DY 5RX%KRY CRD T,

LUTDOFIE%FER L T, OpenShift Container Storage T/X7 v NV S ZA&ER L £ T,

FIR

1. OpenShift Web 3V —IJLDOE[ID R4 >~ T Operators - Installed Operators =7 |) v &
L. 41 VA M=JLE N7z Operator &R~ L T,

2. OpenShift Container Storage Operator #27 Y v 2 L9,

3. OpenShift Container Storage Operator R—Y THIICZR Y O—JL L. BucketClass ¥ 7% ¥
Jy o LET,

B47.1Bucket Class ¥ 7®M# % OpenShift Container Storage Operator R—

Project: openshift-storage  +

Installed Operators > Operator Details

‘ ‘OpensShift Container Storage

Acti -
450 provided by Red Hat, Inc ctions

Details ~ YAML  Subscription  Events  AllInstances  Storage Cluster ~ Backing Store  Bucket Class

Bucket Classes

Name v  Searchby name.. 7

4. CreateBucketClass® 7)) v o7 L9,

5. Create new Bucket Class R—Y T, UTFEEFTLZET,
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a. BucketClassName%# AJL., Next#2 v I LZFY,

B47.2 Create Bucket Class R—<

Project: openshift-storage

OpenShift Container Storage > Create Bucket Class

Create new Bucket Class

Bucket Class is a CRD representing a class for buckets that defines tiering policies and data placements for an OBC.

@ ceneral
What is aBucket Class? x
2 Placement Policy An MCG Bucket's data location is determined by a policy called a Bucket Class
3 Backing Store Learn More @
4 Review

Bucket Class Name *

Description(Optional)

Next Back Cancel

b. Placement Policy T Tier1- Policy Type%=i#iR L. NextZ/7 ) v/ LFd, BEHICIGL
T. WIFhHh DA T2 a v ERIRTEET,

i

e Spread IC& Y, BIRLAVY—ZA2BILT—YEDRTEET,

® Mirror IC& Y, 1

o

RLEVY —RLRTTF—V 2RIl ERTEET,
o AddTierx 27w L., BIDORY —REEEMLZT,

E7.3 B5E 1- Policy Type BIRR—Y

Project: openshift-storage v

OpenShift Container Storage > Create Bucket Class

Create new Bucket Class

Bucket Class s a CRD representing a class for buckets that defines tiering policies and data placements for an OBC.

D Ceneral Tier 1- Policy Type
e Placement Policy o Spread
3 Backing Store Spreading the data across the chosen resources. By default, a replica of one capy is used and does not include failure tolerance in case of resource failure.
4 Review Mirror
Il duf f i By default, a replica of t failure t fail
© Add Tier

c. [Tier1-Policy Typel T [lSpread] %:ZIRL7IFHE. FIAATRG—ENS1DLUED
BackingStore ) YV —X%@IRLTH S, Next 22 Uv I LET, Froldk, FHENNv FV
JANTHERTHIEETEET,
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Project: openshift-storage v

OpenShift Contai

Storage 3 Create Bucket Class

Create new Bucket Class

Bucket Class is a CRD representing a class for buckets that defines tieing policies and data placements for an OBC

Tier 1- Backing Store (Spread)

2 Placement Policy

o Backing Store

4 Review

Select at least 1Backing Store resource

Search Backing Store

Name

@

noobaa-default-backing-store

Cancel

- I

pa )

BERIOFIET lPolicy Typel I Mirror]
' HEIRTZ2MENHY FT,

a. BucketClass 58 E=fEsR L. FEERL X9,

B75/57y NS ABEOEIR—

BucketName

nb.1589272586147.apps.cbondare-dc25.q.

© Create Backing Store

Type Region

awsS3 us-east-2

ERIRT DA, 220U LDy XV TARNT

Project: openshift-storage

OpenShift Container Storage > Create Bucket Class

Create new Bucket Class

Bucket Class is a CRD representing a class for buckets that defines tiering policies and data placements for an OBC.

1 General Review and confirm Bucket Class settings

2 Placement Policy
Bucket Class name

3 Backing Store ocs-0l-spread

© revien

Placement Policy Details
Tier 1: Spread
Selected Backing Store: nocbaa-default-backing-store

Create Bucket Class

b. Create BucketClass%x%7') v L9,

BREEFIR

1. Operators - Installed Operators #7 ') v 7 L £ 9,

2. OpenShift Container Storage Operator #27 Y v 2 L& 9,

3. # L L Bucket Class #1233 5 H. F /=X BucketClass ¥ 7% 2 ) w o L. T XTD Bucket

Class #&Rkn~L X7,

735 FB/Ny X+ TR NTDERK

LUTOFIE%FER L T, OpenShift Container Storage THIRD /Ny ¥V J X MNFTHEKR L £ T,

AR

e OpenShift N\OEBET /R,
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FIR

1. OpenShift Web 3> Y —IJLDOE[ID R4 > T Operators - Installed Operators =7 |) v &

L. 41 VA M=JLE N7z Operator &R~ L T,

2. OpenShift Container Storage Operator z2 Y v 2 L& 9,

3. OpenShift Container Storage Operator R—Y THAIICR Y O—JL L. Backing Store ¥ 7% ¥

Dy o LZEd,

B7.6 Xy X J X M7 4 TDdH 3 OpenShift Container Storage Operator R—

Project: openshift-storage v

Installed Operators > Operator Details

‘ Openshift Container Storage

Details ~ YAML  Subscription Events  Alllnstances  Storage Cluster ~ Backing Store  Bucket Class

Backing Stores

Name = Search by name.

4. Create BackingStore=27 vV LXY,

E47.7 Create Backing Store R—

Project: openshift-storage v

OpenShift Container Storage > Create Backing Store

Create new Backing Store

You are logged in as a temporary administrative user. Update the cluster QAuth configuration to allow others tolog in.

5. Create New Backing Store R—Y T, UTFAEITLET,
a. Backing Store Name%Z= AIL 9,
b. Provider #:&R L 7,
c. Region #FERL £ 7,

d. Endpoint # AAL XY, Thid4 > avTY,

Actions  ~

Create Backing Store

e. KOy TH TV XRHS Secret #BIRT 2H, FAEFBEADY—ILy NEERLZE
9, #7723V, SwitchtoCredentials E 21 —%3&IRT 3 &, MERY—V Ly NEA

NTEEY,
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pa 3

ZDA=a—I&, Google Cloud 8L UO—HII PVCUADTRTDFON
’f y‘_‘:%ﬁbijo

f. Targetbucket ZAALEY., 99— v My hE, VE—NMNIFZIURY—ERXTHR
FNENZOVFTF—RAML—YTY, MCGICH LTI RATLRBICZON Sy NaEHTE
BT BEMEIFERTEET,

6. Create BackingStore=7 vV LXd,
WREEFIR
1. Operators — Installed Operators #7 1) v 2 L% 9,
2. OpenShift Container Storage Operator 27 Y v 2 L9,
3 LWAY XU TR NTAEKRERT BH. F/ld BackingStore ¥ 7% 7)) v L, §RTD
Ny FVJTARNT7ERRLET,
7ANA TNy RELCILVFITIORNGy NDT—HDIZ—Y VT

Multicloud Object Gateway (MCG) l&. 257 R7ONA I —B LV I SR —2&KICEIDT—4
DB % B L FT,

AR

o ¥, MCGCTHEATEZNYFXFVYIANL—VEBIMTINELNHYET., N1 TYy RZE
IEXIVFIOZSORBOANL—Y)Y—DEN] #8RBLTLEIW,

RIS, T—9BERYY— (25— VY) ZRBRIZ N7y NS REFRLET,

FI7
ISV IT=HIE ULTD3DDAETHRETEET,

o IMCGOAXNYRSA VA VI—Txz—REFALAET—YDIS—Y)VITHDONNTY NI SR
DYERK ]

o [YAMLAGFRHLAT—YDIZ—Y)YITBEONTY N5 ADIER]

o 1 H—AUV9—D1—REFALETF—YIS—YVITETILOHDNT Y NDBE]
7.41.MCG AV RSA VAV —Tz—RAAGFBELETFT—YDIS—Y Y FEHDON
Ty NS ZADVER

L. MCGAX Y RSA VA VA =T z—AMSBUTFTOAYY REERTL, S5—YVJR)>—T
NTy NISAEERLET,

$ noobaa bucketclass create mirror-to-aws --backingstores=azure-resource,aws-resource --
placement Mirror

2. MR EINTZNT Y N SR ZHBDO/NTry REKRICREL, 220857 —2aVETSI
UV ITINBHBENTY hEERLIT,
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I $ noobaa obc create mirrored-bucket --bucketclass=mirror-to-aws

742.YAML 2R LT —9DIS—) VY TRDNT Y N7 S5 ZADERK

L UTFOYAML @B LET, TOYAMLIEZ, O—A)I Ceph AL —Y & AWSHETT—4 %
I5—-YVITTBENATY Y ROBITT,

apiVersion: noobaa.io/vialpha1
kind: BucketClass
metadata:
name: hybrid-class
labels:
app: noobaa
spec:
placementPolicy:
tiers:
- tier:
mirrors:
- mirror:
spread:
- cos-east-us
- mirror:
spread:
- noobaa-test-bucket-for-ocp201907291921-11247_resource

2. LFDIT A B D Object Bucket Claim (7> =2 b\ w NER, OBC) ICEML 9,

additionalConfig:
bucketclass: mirror-to-aws

OBC IZDWT DI, [Object Bucket Claim (A 727 b\ RER) | #8RLTKL
Ve A

743. 31— —A V49— —REFRALET 9IS VT %5TIHDDN\Try b
DEETE

1. OpenShift Storage 3>V —JL T, Overview — Object Service » IC%EIL. noobaa!) v/ %
BRLZET,
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Overview

Cluster  Persistent Storage  Object Service

Details Status

Service Name
OpenShift Container Storage (OCS)

@ Multi Cloud Object Gateway @ Data Resiliency

System Name

noobaa &
Provider Capacity breakdown
VSphere

Version Not enough usag

ocs-operatorvd 5.0

Data Consumption Providers

Activity
Ongoing

There al

Recent Events

wmore  Projects v

09 @ Backing store mode: OPTIMAL

>

1/O Operations

Object Data Reduction

Efficiency Ratio e ations count
Savings No Savings @
Buckets
50
1NooBaa Bucket
0 Object:
J 40
0 Object Buckets
Object: 0
0 Object Bucket Claims 20
0 Object:
0

RED HAT'

admin@

NOOBAA Buckets
o)
Data Buckets
=]
= 9 buckets | 736 objects
a Buck Namespace Buckets
‘ Q Filer by bucket name
State ©  Bucket Name = Objects Resiliency Policy
- 7)  bucke 0 Replication (3¢
Fay ® bucket2 0 (3 copies)
v uc 0 Replication (3 copies)
) . [ opies)
&y [ 0 copies)
1
2 580
v) es 3 Replication (3 copies)
el a3 Replication (3

Namespace Buckets

No buckets

‘Connect Application Bu

Tiers Resources In Tiers Versioning Used Capacity
ier = Disabled
Tier
Kl L 36KB of 1.0PB
fer abled 36K8 of 1.0P8
ey =] 6KB of 1.0F
i = Disabled
e L 860MB of 1.0P8
Tie 43ME of 1.0°8
i |3MB of 1.0PB

1-9.0f8 items o

3. BET ANy hEBIRLE T,

4. Edit Tier1TResources® %7 ') v LT,
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Buckets Data Buckets bucket1

NOOBAA

Storage Availability Updated: 2 minutes ago

g 89%
() Healthy u Used Data w56 :
Data Optimizatior
=] Available According to Policies 108 -
=
36KB
Resources. tier, 1 resource
0 o8 Raw Usage
Resources & Tiers Bucket Policies Objects Triggers
Bucket Resources & Tiering Management
In order (o store data on this bucket, resources and teiring policies should be added

Tht

@ Tier

o L Edit Tier 1 Resources
fial " Policy Type: Spread | Pools:0 | Cloud Resources: 1 | Available Capacity. 1.0PB of 1.0PB

BJ

5. Mirror Z#IR L., ZONTy MIERATZEE) Y —RZHERELET, LTFOAFAITIE. prem
CephRGW & AWSECTT—49DI5—Y VI % LZET,

Edit Tier 1 Data Placement

Policy Type

QO spread | Spreading the data ss the chosen resources, does not include failure tolerance in case of resource failure
@ Mirror | Full duplication of the data in each chosen resource, includes failure tolerance in case of resource failure
Resources in Tier 1 policy Select all | Clear all
Healthy Nodes Healthy Drives. Used Capacity
52M8 of 1.0P8

860MB of 1.0P8

Cancel Save

6. &RE =27y I LET,

R

NooBaa Ul TR I 1/c!) ¥V —RI&, OpenShift Ul £72I&d MCG CLI TIXfFRETEX &
Ao
7.5. MULTICLOUD OBJECT GATEWAY D/ Ny MR & —
OpenShift Container Storage (& AWSS3 /Ny hR) o —%HR—bLET, N7y MR D—IT&
Y, I—H—IIN\Ty hEZTNODA TV I MNDT I EANR=I v a3V aHE5ETEIENTEE
ER
7517y NiRY Y —IZDWT
Nry KR —E, AWSS3NT Y RBLUVF TV I MINR=I v avaET5DICFIRAT
XBT7VEAR)Y—F T2 a3vTd, "oy MRS —FISONR—ZRDT7 I AR —FFE%E
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ALEY, PV7ERARYO—FEBICDOVWTOFMIE. TAWS Access Policy Language Overview | &%
BLTCEIWY,

7.52. /84y NRY) o —DEH

=55
e ZE4TH D OpenShift Container Storage Platform

e Multicloud Object Gateway ~NDF7 VR, 77— a3 v dOFERICE S Multicloud Object
Gateway NDT7 7R #BRLTLLEIV,

FIE
Multicloud Object Gateway T/X v MR S —%FHT2ICE, UTFEETLET,

1L JSSONFEHTNHAT Y hRY S —ZFRLET. UTDHZSRLTILI W,

{

"Version": "NewVersion",
"Statement”: |
{
"Sid": "Example",
"Effect": "Allow",
"Principal™: [
"john.doe@example.com”
1,
"Action": [
"s3:GetObject"
1,
"Resource": [
"arn:aws:s3::;john_bucket"
]
}
]
}

Ny MR —ICIEEZ K OFMATRELRERIHY T, TNODOERERS L OERAE
ICDWTDFMIE. TAWS Access Policy Language Overview | S8 LTI,

Ny MRS —DBDFENICDWTIE,  TAWS Bucket Policy Examples | &L TL £ X
LY,

S3 A—H—DERAEICDOWVWTIE,  Multicloud Object Gateway T® AWS S3 2 —H'—D1{E
Bl ZBRLTLEIV,

2. AWSS3 754 7> h%fERL T put-bucket-policy I~ REFERLTNT Yy MR > —%
S3NTy MIERLET.

# aws --endpoint ENDPOINT --no-verify-ssl s3api put-bucket-policy --bucket MyBucket --
policy BucketPolicy

ENDPOINT Z# S3 TV KR4 v MIBE#AF T,

MyBucket . R L —%RET BTy MIBEIHBAIET,
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https://docs.aws.amazon.com/AmazonS3/latest/dev/access-policy-language-overview.html
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Red Hat OpenShift Container Storage 4.5 Red Hat Virtualization 75 v b 7 # — L% {§ [ L 7= OpenShift Container

BucketPolicy #/X4 v RRY > —JSON 7 7 A ILICBZHZ T,
TI72INDECERIIAZEAFEA L TV 3IBEIE. --no-verify-ssl ZBIIL X7,

UFICHZERLET,

# aws --endpoint https://s3-openshift-storage.apps.gogo44.noobaa.org --no-verify-ssl s3api
put-bucket-policy -bucket MyBucket --policy file://BucketPolicy

put-bucket-policy I <> RIZDWTOFFMIE. [AWS CLI Command Reference for put-
bucket-policy] ZZHR LTI,

9, Object Bucket Claim (X 7Y ¥ h/\/rw NEX) DIFE. NooBaa ld7Ho v b
obc-account.<generated bucket name>@noobaa.io = EHEIHIICIER L £ 7,

Pz
Ry MR S —EBEY E— SR TWE A,

= o-1o)
FERDERTIE. VY—RANNTY NaEYANDT IR EFTFLIFHEEINE 21—
H—AEELEXT, IRE. NooBaa 7HI Y FDADTY o R)LE LTHEATEE

7.5.3. Multicloud Object Gateway T® AWS S3 1 —H' —DERK

AR

FIR

66

E{TH D OpenShift Container Storage Platform

Multicloud Object Gateway NDF7 V&R, [7 7 r—2 3 v DOERICE % Multicloud Object
Gateway NDT7 72| #BRLTLLEIV,

OpenShift Storage 3~ Y —JL T, Overview - Object Service - |IC&IL. noobaa !l v/ %
BRLET,


https://docs.aws.amazon.com/cli/latest/reference/s3api/put-bucket-policy.html
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Overview

Cluster  Persistent Storage

Details

Service Name
OpenShift Container Storage (OCS)

System Name
noobaa &

Provider

VSphere

Version
ocs-operatorvd 5.0

Object Data Reduction

Efficiency Ratio

Savings

Buckets
1NooBaa Bucket
0 Object:

0 Object Buckets
0 Object:

0 Object Bucket Claims
0 Object:

Object Service

e

No Savings ©

Status

@ Multi Cloud Object Gateway @ Data Resiliency

Capacity breakdown

Not enough usage datz

Data Consumption Providers v

1/O Operations

Projects

ns count

70

40

20

2. Accounts ¥ 7 C. CreateAccount% %7 ) w27 LFT,

RED HAT

NOOBAA

3. S3 Access Only Z3ZR L. AccountName Z357E L £ 7 (ffl: john.doe@example.com), Next

Account Name *

=0 v I LES,

Access Type

A

Activity

Ongoing

There are no ang; ties

Recent Events I Pause
09 @B Backing store mode: OPTIMAL >

Create Account

Default Resource
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Create Account X

o Account Details

Access Type: (O Administrator
Enabling administrative access will generate a password that allows

login to MooBaa management console as a system admin

(® 53 Access Only

Granting 53 access will allow this account to connect 53 client
applications by generating security credentials (key set).

Account Name: john.doe(@example.com

a g

3 - 32 characters

Cancel Mext

4. S3 default placement % #1R L £ ¥ (fil: noobaa-default-backing-store), Buckets
Permissions #3ZR L E T, HEDNNT Y RFLIFTRTONTy NERIRTEXE ., Create
O)w O LET,
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Create Account X

0 Account Details e 53 Access

53 default placement: noobaa-default-backing-store W

Buckets Permissions All buckets selected A

[v] Include any future buckets

Allow new bucket creation: - Enabled

Previous Create

7.6. OBJECTBUCKET CLAIM (A7 x % by NER)

Object Bucket Claim (# 7Y o b\ yw NEXK) 1. 7—70— KD S3 EHEMMEDHZ /N7 v b
Ny P ITV REERTZLEDICERATEET,

Object Bucket Claim (# 7z Xy NEXK) E3 DDOAHETHERTEET,
o [#)8 Object Bucket Claim (# 72 ¥ /X4y NEX) |

o AR VRSA VA9 —T7x—R%ERA L7 Object BucketClaim (72 VU by RNE
K) DYERK]

e [OpenShift Web O~V —JL%&f#FA L 7= Object Bucket Claim (X7 ¥ h/\/rw NEXK) D
YER%
Object Bucket Claim (7 xJ Xy NEXK) 1. FILWTP IV ERF—BLP—I Ly 70 E
2F—%E0, NTYy bDNR—Iv >3 VDH% NooBaa DFILWATy N&T TV r—>av7hy
YNEERLET, PFVT5—2avTAO Y NIE—NTY MCOATVEZATE, 774 NTH
LWATy N T 52 &I dTEEE A

7.6.1. B1#J Object Bucket Claim (7Y ¥ kX4 v RER)

KiEARY 12— L ERERIC, Object Bucket Claim (7Y 7 b4y NER) OFMAET7 SYr—2 3
YD YAMLICEML, BEXYY THELVOY—2 Ly NTRIBEARERA TV Y M—ERIT Y RIRA YV
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N 7O9ERFx—, BLUVY— VLY NTIOERAFXF—ERBTEFT, COBFBRET7 IV r—>300
BIETHICHMNICGAAD I IR RICEITTEET,

FIR
L UTFOIFET77)5—2 3>y YAMLIICEIMLE T,

apiVersion: objectbucket.io/vialphat

kind: ObjectBucketClaim

metadata:
name: <obc-name>

spec:
generateBucketName: <obc-bucket-name>
storageClassName: noobaa

I N 5DITIE Object Bucket Claim (A 7Y =& b4y NER) BERICAY FT,

a. <obc-name> %, —XE® Object Bucket Claim (F 7Y ¥ kN v NEXR) DEZHIICE X
B2IET,

b. <obc-bucket-name> %, Object Bucket Claim (72 ¥ h/Xy NEXK) O—ED/N
Ty NRICEEHBZET,

2. YAML 7 7 4 JLICX 5(T47% 3850 L T, Object Bucket Claim (7Y o b4y NER) @
FRZEELETEIHT, UTOFIENT Yy NEKRKOBROTYEYITT, Thid, T—%%
EURETY THELVRABROHZV—I Ly b TE, TORHEDY 3 7k NooBaa i 5 7
Tz My bEBERL, XNgy NETATY MEFERLET,

apiVersion: batch/v1
kind: Job
metadata:
name: testjob
spec:
template:
spec:
restartPolicy: OnFailure
containers:
- image: <your application image>
name: test
env:
- name: BUCKET_NAME
valueFrom:
configMapKeyRef:
name: <obc-name>
key: BUCKET_NAME
- name: BUCKET_HOST
valueFrom:
configMapKeyRef:
name: <obc-name>
key: BUCKET_HOST
- name: BUCKET _PORT
valueFrom:
configMapKeyRef:
name: <obc-name>
key: BUCKET_PORT
- name: AWS_ACCESS KEY_ID
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valueFrom:
secretKeyRef:
name: <obc-name>
key: AWS_ACCESS_KEY_ID
- name: AWS_SECRET _ACCESS_KEY
valueFrom:
secretKeyRef:
name: <obc-name>
key: AWS_SECRET_ACCESS_KEY

a. <obc-name> DI RTDA Y RH > X%, Object Bucket Claim (F 72z "Xy NE
K) ODRFICEIBAFT,

b. <your applicationimage> 7 7)) r—>a v X —JILEBEMAET,
3 EHINALYAML 7 74V EBRALET,

I # oc apply -f <yaml.file>

a. <yaml.file> Z YAML 7 7 1 LD ERIICEE A F T,

4 FLWEREYY TERTT 21, UTFEERITLET,
I # oc get cm <obc-name>

a. obc-name %. Object BucketClaim (7Y ¥ b4y NEXR) OZRIIEIH]AE
ER
HAIKE, UTOREBEBNRRIIND I ENFEINZET,

e BUCKET HOST:- 774 —> 3 v TCERTEZIY RRSA Vb
e BUCKET PORT:- 77/ —>a v TCHEATEZR—
o /R— hid BUCKET _HOST ICB&E L £9, /=& ZIE. BUCKET_HOST #»*
https:;//my.example.com T, BUCKET_PORT #* 443 D&, # 7V U bH—
EXDIT Y RRA >~ M https://my.example.com:443 {272V £,
e BUCKET _NAME: ZXXXN2h. TLIEERINZEZ Ty  E
e AWS_ACCESS KEY ID: B O— M THZT VLR —
e AWS _SECRET ACCESS_KEY: RIEHN—HTHZY— Ly hDF I ERF—
762 AV R4 4 89 —7 2 —R%EMH L /= Object Bucket Claim (A 72z ¥
X4y NER) DIERK
AR Y RSA4 49— —R%FHL T Object Bucket Claim (7Y o b\ y NER) %4E

Y 2%, REXYTEY—U Ly hNeRIGLET, Thoilid, 77V 5—2avd47ozo b
AMNL=VHY—ERZFEATODICHERITNTOERISEINET,

AR

e MCGCGOAXVRZIAVAVHH—Dz—R%EHF o vAO—KLZET,
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FIR

72

1.

# subscription-manager repos --enable=rh-ocs-4-for-rhel-8-x86_64-rpms
# yum install mcg

ARVRSA VAV =Tz —R&FRALT, FHRENNTY NBLUFREHEROFMAERNR L
T, ULTFOOATY REEFTLET,

I # noobaa obc create <obc-name> -n openshift-storage

<obc-name> % —&E®D Object Bucket Claim (7Y ¥ by NEXK) OEARIICEIHA X
¢ (f5): myappobc),

I 5T, --app-namespace 4 7> 3 V& {EFH L T, Object Bucket Claim (F# 7> x4 kNN
Ty RER) BREXY THELVPY—V Ly MEK I N2 namespace ZI8E T X £ 9 (fl:
myapp-namespace).

H A5
I INFO[0001] Created: ObjectBucketClaim "test21obc"

MCGAXY RSA VA VI —T 1 —ADNRBEBERFEZEM L. I OBC IZD LT OpenShift
ICEFLET,

UTFoa~v Y R&ERETL T Object Bucket Claim (# 7Y x9 h/\sry NEXR) #RRLET,

I # oc get obc -n openshift-storage

A
NAME STORAGE-CLASS PHASE AGE
test21obc openshift-storage.noobaa.io Bound 38s

UTFoavxy K&ERERTL T, #HIR Object Bucket Claim (# 7Y x4 b\ v NEXR) D YAML
T77ANERTLET,

I # oc get obc test210obc -0 yaml -n openshift-storage

H A :

apiVersion: objectbucket.io/vialphat
kind: ObjectBucketClaim
metadata:
creationTimestamp: "2019-10-24T13:30:072"
finalizers:
- objectbucket.io/finalizer
generation: 2
labels:
app: noobaa
bucket-provisioner: openshift-storage.noobaa.io-obc
noobaa-domain: openshift-storage.noobaa.io
name: test21obc
namespace: openshift-storage
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resourceVersion: "40756"
selfLink: /apis/objectbucket.io/v1alphai/namespaces/openshift-
storage/objectbucketclaims/test21obc
uid: 64f04cba-f662-11e9-bc3c-0295250841 af
spec:
ObjectBucketName: obc-openshift-storage-test21obc
bucketName: test21obc-933348a6-e267-4f82-82f1-e59bf4fe3bb4
generateBucketName: test21obc
storageClassName: openshift-storage.noobaa.io
status:
phase: Bound

4. openshift-storage namespace AT, SREYY 7HLUVY—2V L vy hERDIF, T ® Object
BucketClaim (A 7Yz ¥ b\ y NER) #FATEHIENTEET, CMEP—J LY b
D&HEIIE Z D Object Bucket Claim (7Y 9 h/\ry REX) OLZRIEALTYE, ¥—7
Ly baRRTBICIE. LTFTEETLET,

I # oc get -n openshift-storage secret test21obc -0 yaml

H A :

Example output:
apiVersion: v1
data:
AWS_ACCESS_KEY_ID: cOMOR2xVanF3ODR3bHBkVW94cmY=
AWS_SECRET_ACCESS_KEY:
Wi9kcFluSWxHRzIWaFIzNk1hcOxma2JXcjM1MVhqa051SIBleXpmOQ==
kind: Secret
metadata:
creationTimestamp: "2019-10-24T13:30:072"
finalizers:
- objectbucket.io/finalizer
labels:
app: noobaa
bucket-provisioner: openshift-storage.noobaa.io-obc
noobaa-domain: openshift-storage.noobaa.io
name: test21obc
namespace: openshift-storage
ownerReferences:
- apiVersion: objectbucket.io/vialphai
blockOwnerDeletion: true
controller: true
kind: ObjectBucketClaim
name: test21obc
uid: 64f04cba-f662-11e9-bc3c-029525084 1 af
resourceVersion: "40751"
selfLink: /api/v1/namespaces/openshift-storage/secrets/test21obc
uid: 65117c1c-f662-11e€9-9094-0a5305de57bb
type: Opaque

=Ly MEIS3T I ERARIIERZRHELET,
5 REVY TERTTDICIE. UTFERTLET,

I # oc get -n openshift-storage cm test21obc -0 yaml
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H A :

apiVersion: v1
data:
BUCKET_HOST: 10.0.171.35
BUCKET_NAME: test210bc-933348a6-e267-4f82-82f1-e59bf4fe3bb4
BUCKET_PORT: "31242"
BUCKET_REGION: ™
BUCKET_SUBREGION: "
kind: ConfigMap
metadata:
creationTimestamp: "2019-10-24T13:30:072"
finalizers:
- objectbucket.io/finalizer
labels:
app: noobaa
bucket-provisioner: openshift-storage.noobaa.io-obc
noobaa-domain: openshift-storage.noobaa.io
name: test21obc
namespace: openshift-storage
ownerReferences:
- apiVersion: objectbucket.io/vialphai
blockOwnerDeletion: true
controller: true
kind: ObjectBucketClaim
name: test21obc
uid: 64f04cba-f662-11e9-bc3c-029525084 1 af
resourceVersion: "40752"
selfLink: /api/vi/namespaces/openshift-storage/configmaps/test21obc
uid: 651c6501-f662-11e9-9094-0a5305de57bb

BRERY LI, TV r—2avDS3TY RRA Y MERIEEFNE T,
7.6.3. OpenShift Web O~V — )L % {#f L /= Object Bucket Claim (# 7<= J pX
7y NER) DYEK

OpenShift Web O~ Y — L% L T Object Bucket Claim (A 72 hX%ry NEX) #ERTE X
ER

[} =355
® OpenShift Web AV Y —ILADEEET VA,
o 7Y —a VA OBCEBIETESLDICTBICIE. configmap BLUVY—I L v M&fE

AI2ENHY ET, TNICDVWTOFEMIE.  [E18 Object Bucket Claim (# 7> =2 h/X
o NER) | ZEBRLTIEIN,

FIR

1. OpenShiftWeb >V —)bicos/4 > L%x9d,
2. ZROF ES —< 3 >~ /N—T Storage - Object Bucket Claims 27 ) v 7 L £ 9,

3. Create Object Bucket Claim%=2 Y v 2 L£d,
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Project: openshift-storage =

Object Bucket Claims

4. Object Bucket Claim (# 7¥ o k4w NEX) OZRIZAAL, FOY FF I A =a—

8572 MULTICLOUD OBJECT GATEWAY

Create Object Bucket Claim

Mo Object Bucket Claims Found

NOBYRA ML —Y ISR FEIRLET,

—

TTOAAY MEIERINIEUTOR N L=V VSR EFRATEET,

Project: openshift-storage =

Create Object Bucket Claim Edit YAML
Object Bucket Claim Name
my-object-bucket
If nat provided, a generic name will be generated.
Storage Class *
] -

t‘:‘(_' ect storage class

Mo default storage class

E® ocs-storagecluster-ceph-rgw

@ openshift-storage.noobaalio

e ocs-storagecluster-ceph-rgw (& Ceph Object Gateway (RGW) 2fEH L £9,

e openshift-storage.noobaa.io I& Multicloud Object Gateway =R L £ 7,

5. Create =7 )y LX9,
OBC #{EKd D&, ZDFHEMR—IICNIAL I MINFET,

BEER

Project: openshift-storage w

Object Bucket Claims > Object Bucket Claim Details
bucketclaim-chkrt @ sound
YAML

Overview Events

Object Bucket Claim Overview

Name
bucketclaim-chkrt

Namespace
@ cpenshift-storage

Labels
app=noobaa  bucket-provisioner=openshift-storagenoobaa.o-obc  noobaa-domain=openshift-storage.noobaa.io

Annotations
0 Annotations ¢*

Created At

@ aminute ago

Owner

Secret
© bucketclaim-chkrt

Object Bucket Claim Data

Actions v

Status
@ Bound

Storage Class
@D openshift-storagenoobaa.io

Object Bucket
@D obc-openshift-storage-bucketclaim-chkrt

@ Reveal Values
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e [ObjectBucketClaim (7Y ¥ kXN y NEXK) |

77. TV KR4 > MDEMIC L D5 MULTICLOUD OBJECT GATEWAY /X
T+—XVADAYT—1) T

Multicloud Object Gateway D/37 # —% ¥ RIFRFEICL > TERZIFEDNHY E T, HEDT 7Y
JT—2avTiR. BERGNRTF—IVREREETEIHEDNHY. INES3TYRRI Y MNERT—
)Y L CEBICHISTEET,

Multicloud Object Gateway Y VYV —ZX F—JLi&, T 74 b TEMICINZ 2FBEDO Y —ER %1
% NooBaa 7—EvaAVFT+—DJIL—TTT,

e XAhL—TH—EZR

e S3TVRRAVIMNF—ER

7.7.1. Multicloud Object Gateway TD S3 T K/R4A >~ b

S3IT Y RRA YV ME TRTD Multicloud Object Gateway A7 7 # )L N TIRIETZ2H—EZATH Y,
Z N Multicloud Object Gateway TEBRIOBEWT —9 HESY XV DKRBLENEBLET, TV KR4
YENY—EREF, TYFr o, ERHR. EfE. BLUBSEELE L, Multicloud Object
Gateway oD TF— Y BEEDIETREZITANE T,

772.ANL—=Y /) —R&EFERLEERT—=) VT

AR

® Multicloud Object Gateway ~ND 7 ¥ £ 2D & % E{TH D OpenShift Container Storage
Platform

Multicloud Object Gateway DA kL —Y / — RiZ 1 DL ED KGR ) 2 —LICEIY ¥ TS5z NooBaa
T—EYAVFTF—THY, O—ALF TPV M—ERTFT—FAML—JILERINET,
NooBaa ¥ —E & Kubernetes / — RIZF 704 TX 9, Thid, StatefulSet Pod THERIN D
Kubernetes 7—JLA{ERK L TEITTEE 7,

FIR

1. Mult-Cloud Object Gateway I —#'—4 >4 —7 = — XD Overview X—' T, Add Storage
Resources 27 1) v 7 L& T,
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RED HAT'
Overview

NOOBAA

~) Storage
= 5068 Obytes | Dbytes | 5.0G8
=] otal Stor Pools | Clor terna
=]
Storage Resources
0 resources
o mtoad obyes
Resources Health Status ™ Unavallable Obytes
Avallable 5068
® Healthy
Issues
mem -
2 () Cluster ster
Healthy
= .
Not configured for high availzbility
fial Contains 1 server
No resources cted
2
L
() Alerts erts
No unread critical alerts
Podls  AWS  Google  Awre  Others3
Add Storage Resources

2. 74 v RH5 Deploy Kubernetes Pool =2 ') v 7 L& 9,

Object Buckets
1 bucket

Buckets Raw Usage

Not enough Lisage history to display

Connect Application

Add Resources

Kubermnetes Pool

] » CHELIET® 15 ] i
StetefulSet which is the workload AR

cregted from the same spec, but are

Deplay Kubernetes Poaol

Mt e 1§ e &l il
145
I Can Be used as 5 ] _:
et 1air sticky sdeantity MooBaa bu 1 jted oy L
fear ek af the 3 1EsE e V TS 1]

Add Clowd Regource

3. Create PoolF|ET. SA VA N—IINBE/—RDY—4 vy N T—ILEFERLZET,

77



Red Hat OpenShift Container Storage 4.5 Red Hat Virtualization 75 v b 7 # — L% {§ [ L 7= OpenShift Container

Deploy Kubernetes Pool X

o Create Poaol

Kubemetes nodes will be deplowad in 3 kuberenetes pool typa, and carmat be re-gssigned lster

on 1o othar resoures

Kubemetes Foaol Meme | Type here
R s
nats and aads with & BICERE EIET O numbs
I AT 1546 hEiheT i | s LTI |
apaid wsing the form of an ok
3k OueE naT
fwols wish o Soale up an existing kubamahes pool g
Cancel Mext

Sesnurcas = Podals

4. Configure FIET, BEXRINZ PodHERZPVDH A XERELE T, F Pod T&IT, 1D
D PV AMEREINE T,

Deploy Kubernetes Poal ®

9 Create Poal a' Configure

oide b5 & weorkar machine in Kubermetes end can be daployed oy configunrg a

& Kubametes n

stateful get. these nodes cannot be moved trem heir ariginal pool. Eash kubiemelas node is

L% as Endasirt by dataah

Mubrmer of Modes [padsk k|
Madea Y Siza 104 GB W
va rennl oe charged Laer r
I TP T ® Y il e oreain Prewigus Mexd

5. Review F|IET, FilR 7—I/LOFMARR L., O—AILFLEASTTO4 AV bOVWThHD
FARTET 7O XY MNAEERIRLET, O—ALTTO4 XY MSBIRI N TWBIEA,
Kubernetes / — RIZV S R4 —RICF7TOAMINhFET, AT 7014 AV MHABIRINTWDS
BE. HEBTRITTZ72HDDYAML 7 7 A LHREI R E T,
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557% MULTICLOUD OBJECT GATEWAY

6. TRTD/— RNEIRFDFIET:EIR L 72 F—ILICEIY H TSN, Resources — Storage
resources —» Resource name D N CHEFETI £ 9,

RED HAT'

NOOBAA Resources

Kubernetes pools 1 Cloud Resources 0 Mamespace Resources 0
= Number of Nodes (Pods) 3 Providers 0 Providers 0
Storage Resources  Namespace Resources
o
ad
All Resource Types v Deploy Kubemetes Pool Add Cloud Resource
State Type Resource Name Region Connected Buckets Nubmer Of Nodes Used Capacity
) my-kubernetes-pool Not set None 3 e —
i &=
1-1of 1items of
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E8E KA 2 —LERDELE
8.1. OPENSHIFT CONTAINER PLATFORM % ¥ 57O D7 71) ir —
> 3~ POD D E

DY arDFEICHST. OpenShift Container Storage #7 74— 3V Pod DA ML —Y
ELTERELET,

AR
® OpenShift Web AV Y —ILADEBEBET VAL H 5,
® OpenShift Container Storage Operator ' openshift-storage namespace IC1 Y 2 h—JL &
n., ETINTWSB, OpenShift Web 3>~ —JL T, Operators - Installed Operators %
Jw oL, 41 VAM=)LEI N Operator XKL E T,
® OpenShift Container Storage M@t 9 27 74 MDA ML =Y 0 S AWFIHARETH %,

OpenShift Web O~ Y —JL T Storage —» StorageClass#27 ) vV L. 774 bDA ML —
VIS RAERTLET,

FIR

. AT Z7 Y r— a3 >0 Persistent Volume Claim (k&RY 2 —LEK, PVC) &{ERX
LFd,

a. OpenShift Web O~ Y —JL T, Storage — Persistent Volume ClaimsZz 2 ') v 7 LZ¥ Y,
b. 774 —> 3> Pod @ Project #:8E L X7,
c. Create Persistent Volume Claim%z 7 ') v 7 L&Y,
i. OpenShift Container Storage IC& > TIR#t I 1 % Storage Class 23 E L £ 7,
ii. PVC Name (fil: myclaim) #18E€ L £ 7,
iii. HEX Access Mode 3EIRL F T,
iv. 7TV 5= avEHKIISLT Size #IBELE T,
v. CreateZ27 Y v o L. PVCDRT—4% XH Bound IC22 X THEL XY,
2. FRFLBBEDT TY 5r—> a3 Pod 2FHHPVC &2 EHT LS ICEKELE T,
o M7 TYr— 32 Pod DIFAE. UTOFIEEERTLET,
i. Workloads—»Pods 7 ') v 7 L&Y,

i. W7 TV 5—> 3> Pod BERLE T,

iii. spec: 223>V T, volume: /> avEEBML. FIIRPVCET7 Y s—> 3V
Pod DR 2a—L&ELTEMLEY,

volumes:
- name: <volume_name>
persistentVolumeClaim:
claimName: <pvc_name>
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E8E kiR 1 —LEKRDER

UFICHZERLET,

volumes:
- name: mypd
persistentVolumeClaim:
claimName: myclaim

o BIZEDO7 S r— 3 Pod DifFE. LTFTOFIEEETLET,

i. Workloads »Deployment Configs%* 2 1) v L%,
i. 77U —>3 Y Pod ICEEMITONAMEBERT O AY MNEEERELET,
iii. Action menu ( {)—- Edit DeploymentConfig%=27 v 2 LXY,

iv. spec: 2V 3T, volume: £/ > avEEML. FiIIRPVCET7 Y s—> 3
Pod D/RY 2 —L& LTEML, Savez 2 ) v 7 LET,

volumes:
- name: <volume_name>
persistentVolumeClaim:
claimName: <pvc_name>

UFICHZERLET,

volumes:
- name: mypd
persistentVolumeClaim:
claimName: myclaim

3HLLWERENMEAIh TWS I EZ2HELET,

a. Workloads—» Pods 22 1) v 7 LE ¥,

b. 7 Y4 —< 3~ Pod @ Project #8%EL X7,

c. 77UV —av Pod Running A7 —9 A TRRINTWS I EERRBLET,

d 77V —>3a>vPod&%V ) vV L. Pod DFFMiERTLET,

e. Volumes €223V E TRV O—INEF I L, RY 21— LICHIR Persistent Vocume Claim

GkfmARY 2 —LER, PVC) IC—HT % Type h'd 5 Z & #WEA L £ 9 (fl: myclaim),

8.2. PERSISTENT VOLUME CLAIM (k#AR Y 2 —ALER, PVC) EXRR
T—48 ADRT
UTDOFIEZEALT, PVCERDRAT—FR%ZXRTLET,

AR

® OpenShift Container Storage ~NDEEET V£ X,

FIR
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1. OpenShiftWeb >V —)bicaos/4 > L%x9d,
2. Storage — Persistent Volume Claims%= 7 ') v 7 L9,

3. Filter 7 ¥ XA MRy VRZFRAL T, BELPVCEZRELIT, T, " BZRYALLD
IC Name F7cld Label TPVC D—BZ 745 —FBZEEHETEET,

4, BB PVC ICHINT % Status 7 A EEEL £,

5. wEM Name %27 ') v 7 LTPVC DFMERRILIT,

8.3. PERSISTENT VOLUME CLAIM (kiR ) 2 —LFEK, PVC) BxRA X
v NDHEER

DLTFOFIE% @R L T, Persistent Volume Claim (kAR !) 2 —AFEK, PVC) BRA RV N %R
L. ThiZ®isSLET,

AR

e OpenShiftWeb AV Y —ILANDEBET VX,

FIR

1. OpenShiftWeb >V —)bicaos/4 > L%x9d,

2. Home - Overview — PersistentStorage= 27 Y v 7 LZ ¥,

3. Inventory Ai— R%ZRDIF. T5—DH2 PVC D =R L X,
4. Storage — Persistent Volume Claims= 7 'J v 7 L9,

5. Filter T ¥ XA MRy IR ZFEALT. BEBRPVC ZHRELET,
6. PVC£%%2 ') v o L. Events ILBBIL X7,

7. BEICIHELU T, FRIFERISHELTARY MINBLET,

8.4. PERSISTENT VOLUME CLAIM (kAR Y 2 —LER, PVC) DILIR

OpenShift Container Storage |4 Persistent Volume Claim (Gk#ER Y 2 —ALEKR, PVC) DIEiE%AE Y
R—bML., KA RL =V VY —2DBBICERHRUEERHBELE T,

ERIE. UTFDKFEAR) 2 —LTHR—MINZET,

o R!) 21— LE— KM Filesystem D Ceph File System (CephFS) ZX—2 &9 % PVC
(ReadWriteOnce (RWO) & & U ReadWriteMany (RWX) 7 7 £ X),

e R 1—LE— KA Filesystem @ Ceph RADOS Block Device (Ceph RBD) ZRX—2 & § %
PVC (ReadWriteOnce (RWO) 77 £ R),

e R 1—LE— KA Block D Ceph RADOS Block Device (Ceph RBD) ZX—X &9 % PVC
(ReadWriteOnce (RWQO) 77 7 £ R),
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BF

CSIRY 2a—LDIERIZ, T2 /OY—FLEa—#ETd, 7//09—-TLEa—
HiBEIX Red Hat DEBHBBRIETOY —ERLRILTFY =XV b (SLA) TEYER—FX
NTWVWARWE®, RedHat TIXEREBRIETODFERAHEL TWEH A, RedHat 13
HEBRECTINOAMRATIZIIEAMBLTVWERA, INODEEIX. B2RRTFTE
DERHEER ) ) —RITEBRIFTTTRET R &ICL Y. BERRITHEEEEZT XML,
REIOCRAFIC T — RNy I EBFHEWLELIEDNTEET,

A, [F2/0Y—7LEa—HEEDYR—hEE] 25RLTIREIW,

Digk

==
[=]

OSD & V' MON PVC D¥iaRHREIZ Red Hat ICL > THR— hIhTWEH A,

f i

c? . DTV /OY—T7 L Ea—#EElIL. OpenShift Container Storage /\—'3 ¥ 4.5 D%
NS HMAVAN—ITOHMMATEZEYT, Zhik. LLETD OpenShift Container Storage ')

4

S5, J—ZMBT Y 7T L—RIhEI 529 —ICEERShE A,
AR
e OpenShiftWeb AV Y —ILADEBET IR,
FIa
1. OpenShift Web 1> Y —JL T, Storage — Persistent Volume Claims ([C#E)L 7,

2. 18R 9 % Persistent Volume Claim (kAR ) 2 —AER, PVC) DREICH D Action X =1 —
()YEIYYILET,

andPVC %27 ) v o LZE9,

Red H:

3. Exp

Project: openshift-storage v

Persistent Volume Claims

Y Filter - Name

Capacity Used Storage Class

50 GiB 3551 MiB @ ocs-storagecluster-ceph-  §
Expand PVC

512GiB - @6 EditLabels

Edit Annotations

512Gi8 R @ EditPersistent Volume Claim

Delete Persistent Volume Claim

4. Persistent Volume Claim (kgAY 2 —ALFEK, PVC) OFLWH A1 XAEIRLTH
5, Expand 22 v 2 LET,
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Expand Persistent Volume Claim

Increase the capacity of claim db-noobaa-db-0. This can be a time-consuming

process.
Size *

50 GB -

Expand

5. HRZMERT B ICIE. PVC OFHMAR—JICEE L, Capacity 74 —JL R TH A XIHNELLKE
KINTWBZEEBRLET,

pa )

Ceph RADOS Block Device (RBD) I3 WT PVC %13 T 2154, PVC H'%
2 Pod ICEIY HTONTWARWEEIZ., PVC OFH~— T Condition type
\& FileSystemResizePending IC7%:Y) &9, R 1—LZvIo VT D& T7
AW AT LD A ZEENERBICETIN, FTLWLWH A XH Capacity 7 1 —
IWRICRBRENF T,

85. 8T a=vy

85.1.8M7OEY a = Il DoWT

StorageClass YV —RA TV ¥ I, BEXAGEBRAMNL—TJ%EBIRL, 95T 51EFHN. BEXRICHLT
FMICTOEY I Z VI INBAMNL—VDNRSIA—9—%ETLOOFRERBELET,
StorageClass # 7YV ME, IEIFRLARIDAML—IBLUVRMN—IADT I EHET
2ODEBANIALELTEMELET., 7725 —EFEH (cluster-admin) £/2EX ML —YVE
I##& (storage-admin) (&, I —H—HDEMERZIAMNL—IYRY 2 —LY—IIETEHFHLVAFEAL
ICERTX % StorageClass A 7V 7 haEHL. ERRLE T,

OpenShift Container Platform Dk#ER Y 2 —ALT7 L —LAT—7 X O#EEEMICL. BEEN VS
R —ICKMA ML=V TOEY 3 =2V I TEDELDICLET, 7L—LT7—0I104&Y, 2—H—F
ERERDZAVIZAN IV F v —DHFBI R TEINLDY Y —REBERTEDLDICRY FT,

OpenShift Container Platform Tl&, Z< DA ML=V 91 THKkER) 2a—LE LTHERT 2 &
NTEET, ThOHRTRTBEEHEICL-TENICTOEY 3 v IIhFdH, — DAL —TF
A TEMARAATANA T = TS5 74> API &AL TERICERTE X T,

8.5.2. OpenShift Container Storage DE)7OEY a =V

Red Hat OpenShift Container Storage (&, AV 7 F—REBRIFICKBELINALZY I NI T 7 TEERS
N2 ML—ITY, Nk OpenShift Container Platform @ Operator & L CEfTIN, IV TF+—
DFHEEI N, BEINZKkKEA N —YOBEEZRAREICLET,
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OpenShift Container Storage (&, M TFTA2SUCKEDA ML -84 TEHYR—NLET,
o FT—HINR—2Z2QTOAVIAIL—Y
o MEHAHME, AvE—YVIBLVT—IENDIODHRETI7AILAMNL—Y
o T—HAT. N ITYTELUAXATATAN—=YDATVz Y MNAMNL—Y

N—3 > 45 TlE, RedHat Ceph Storage 2 L TKfiRY) 2 —LEZHYR— 27714, T
Ay, BLCA TPV PRAML—V%REM L. Rookio ZERA L TKERY) 2 —LBLVEXRD Y
OEY 3=V Js#EBL, A—FAML—23 2 LFET, NooBaald# 7oV PR ML —Y AR
L. O Multicloud Gateway (FHRED I 57 RRETODA 7/ MO 7z 7L —> 3 v &EHABEICL
4 (30 /0Y—FLEa—& LTTHBVERFET).

OpenShift Container Storage 4.5 Tld&., RADOS Block Device (RBD) & & U Ceph File System
(CephFS) M Red Hat Ceph Storage Container Storage Interface (CSI) KRS 4 N—A' 8 7OEY 3 =
VIBREWEBLET, PVCERDPBNIGEEINDIFA. CSI KRSAN—TIEUTOA T 3V afE
FATEEY,

o R)a1—LE—RKH Block D Ceph RBD Z~X—2R &9 % PVC (ReadWriteOnce (RWO) & &K U
ReadWriteMany (RWX) 7 7 £ R) =R L £,

o R!)a1—LE— KM Filesystem @O Ceph RBD = ~R— 2R &9 % PVC (ReadWriteOnce (RWO) 77
IER)=EHRLET,

e /RN!)a—LE— N2 Filesystem @D CephFS Z~X—2X & ¢ % PVC (ReadWriteOnce (RWO) & &
U ReadWriteMany (RWX) 72 2 R) Z{ER L £ 7

AT % K54 /8— (RBD F7 (& CephFS) D¥IiriL. storageclass.yaml 7 7 1 )LD b —I(ZE
SWTIThhEd,

8.5.3. fIHARgEREM SO Y a Vv IS 51 Y

OpenShift Container Platform (&, AT 7OEY a+—7FS 714 Vv ERELET, choilidk 73
2 —DEREFHTOANAT—DAPI ZFRALTHBRRAMN —Y )Y —R&2ERT 28 TOEY 3 =
Y URADO—BHARERENEENET,

AbL—=U854F 7OoEYar—7F354 04
OpenStack Cinder kubernetes.io/cinder
AWS Elastic Block Store (EBS) kubernetes.io/aws-ebs BRI SR —=BEBDERS

V-V THEAT RO IO
YazZviomga, &/ —KIC
Key=kubernetes.io/cluster/<c
luster_name>,Value=
<cluster_id> 0% 7 %47 %

9, T I T, <cluster_name>
B LU <cluster_id> (F7 7R

Y —ZEICEBDEICRY T,
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AhL—S54F

7O ar—7 554 v D4&R

86

AWS Elastic File System (EFS)

Azure Disk

Azure File

GCE Persistent Disk (gcePD)

VMware vSphere

BF

kubernetes.io/azure-disk

kubernetes.io/azure-file

kubernetes.io/gce-pd

kubernetes.io/vsphere-
volume

FMyoEYa=-v Ik EFS 7
OEY a+—Pod TEITIN, 7
AOEYa+—7354 v TIRET
Ihxtha.

persistent-volume-binder
ServiceAccount Tl&., Azure X k
L=YT7A0 Y hBLUF—%R
BET2HICY—0 Ly NEER
L. RS9 2OD/IR—3va
VHBETT,

RIVFYV—VERETIE, GCE
OY 9 kI &IC OpenShift
Container Platform 7 S 24 — %
EITL, BITIIRI—D/—R
DEELRVWY = TPV HER
INRBWVWEIICT BT EMHEES
nxd,

BRLAETOEY2F—T3 74 0TiE, BETZI7V R KRR M FREY—F
N=F4—=7TONA5—% BEETEINF1AY MR OTEETILEEHYFT,


https://www.vmware.com/support/vsphere.html

%593 RED HAT VIRTUALIZATION 7S5y R 7 4 —ATCORBEDHBA ML —I/—RKOBEE#EZ

89%Z RED HAT VIRTUALIZATION 7S5 v N7 # — L TODEZED
HBEANL—Y ) —RDBEXHZ
OpenShift Container Storage M Red Hat Virtualization 75 v M 74 —LDA ML —IT&Y, 1 VR

A ADERDA ZICINDBEICT I kb BaEEI’HY FT, UTOFIEAFEHEL T, Red
Hat Virtualization TDA Y XY VY RADERA 76D AN —&FTWE T,

([} =355
® OpenShift Container Platform (OCP) 7 2 24 —IZO 74 Y L TWBRELRHY 7,

FIg
1. /—REREL. BEHX2/—RFOINILERIBLET,
I $ oc get nodes --show-labels | grep <node_name>
2. BEMZ 2D/ — RTEFINTULS mon (H2HE) BLUOSD 2REL T,
I $ oc get pods -n openshift-storage -o wide | grep -i <node_name>

3 EDFIETHEINIPod DT TAAAY NERT—ILT IV LET,
UFICHZERLET,

$ oc scale deployment rook-ceph-mon-c --replicas=0 -n openshift-storage

$ oc scale deployment rook-ceph-osd-0 --replicas=0 -n openshift-storage

$ oc scale deployment --selector=app=rook-ceph-crashcollector,node_name=<node_name>
--replicas=0 -n openshift-storage

4. J—RICAT 22— )LRKRA (unschedulable) DY — 7 Z{F1F £ 7,
I $ oc adm cordon <node_name>
5 /J—RZERLAY (8BHR) LET,
I $ oc adm drain <node_name> --force --delete-local-data --ignore-daemonsets
)z 6
EENRELL/— ARy M7 —=2ICERINTVWRWEEICE, UAToa~v

VREFERALTZED/—RTEIFTINTWS Pod ZHIFRL 9,

"Terminating") system ("oc -n " $1 " delete pods " $2 " --grace-period=0"" --
force ")}’

$ oc get pods -A -0 wide | grep -i <node_name> | awk Yif ($4 ==
$ oc adm drain <node_name> --force --delete-local-data --ignore-daemonsets

6. by-id D714 ZEAELE T,
a. /_I\\\%_%%Z‘__\L/i-a—o
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I $ oc get nodes
A

NAME STATUS ROLES AGE VERSION
rhvworker01 Ready worker 6h45m v1.16.2
rhvworker02 Ready worker 6h45m v1.16.2
rhvworker03 Ready worker 6h45m v1.16.2

b. B2/ — RO—ED by-id /34 R&EBDFE 7.

I $ oc debug node/<Nodename>

A
NAME MAJ:MIN RM SIZE RO TYPE MOUNTPOINT
sda 8:0 0 120G 0 disk
|-sdaft 8:1 0 384M 0 part /boot
|-sda2 82 0 127M 0 part /boot/efi
|-sda3 83 0 1M 0 part
-sdad 8:4 0119.5G 0 part
-coreos-luks-root-nocrypt 253:0 0 119.5G 0 dm /sysroot
sdb 8:16 0 500G 0 disk
sr0 11:0 1 374K 0rom
sri 11:1 1 1024M 0 rom
rbd0 252:0 0 30G 0 disk /var/lib/kubelet/pods/1fe52fb8-ca70-40e1-
ac74-28802baf3b80/volumes/kubernetes.io~csi/pvc-705982e5-0a7d-42f5-916f-
69340541d52d/mount
rbd1 252:16 0 30G 0 disk /var/lib/kubelet/pods/b48b22ba-532f-4d4f-
9f58-debfd03c3221/volumes/kubernetes.io~csi/pvc-bb7cdb1c-03fe-4b31-97e3-
3c8fa9758f16/mount

sh-4.4# Is -| /dev/disk/by-id/ | grep sdb

Irwxrwxrwx. 1 root root 9 Oct 7 14:58 scsi-0QEMU_QEMU_HARDDISK _a01cab90-
d3cd-4822-a7eb-a5553d4b619a -> ../../sdb

Irwxrwxrwx. 1 root root 9 Oct 7 14:58 scsi-SQEMU_QEMU_HARDDISK a01cab90-
d3cd-4822-a7eb-a5553d4b619a -> ../../sdb

sh-4.4# exit

exit

sh-4.2# exit

exit

Removing debug pod ...

IhEBYRLT, IRTOEE/ —RDTFTNNAAIDEBELET,

c. BEDHD/—FICHBTEIYVZEHIRLET. HLWL/ — RHPBFICENINE
-a—o

i. Compute » Machinesx2 7Y v LEd, WEBEAITIVERELET,
ii. MBERTTVDIEICH B Action X =1 — (i )- Delete Machinez27 v o LEXT,

ii. Delete #27 )v 7 LT YV DEIBRERIALET., FILLID UHABEMICERI N
i’a—o

iv. R UAEEIL. Running REEICHITT 2 TRHELE T,
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BR
IDT7IT4ETA4—IC@EPRLEL 5-10 DU EANBIGEDHY X
-g—o

d. [# 7> 3 V] EEEDH % Red Hat Virtualization 1 ~ 24 ¥ A BEIMICHIFR I AW I5
B AVRYVZREAVY —ILTHRTLET,

7. OpenShift Web 2>~ —JLC Compute » Nodes 27 ) w 7 LE ¥, ##H / — K1 Ready Ik
RBICHIDEI D ERALET,

8. LTFoWgFhhsr%EHL T. OpenShift Container Storage Z NIV AR/ — NIERLE T,
A—Y—AV9—T1—-R%FHTIHE
a. R/ — RIZTDWVWT, ActionMenu (i)- EditLabels =2 Y v LZY,

b. cluster.ocs.openshift.io/openshift-storage #EML. Save 27 v 2 LZ 7,

ARV RSIA AV —7 —ADEH

o LUTMDIY Y RAEREFTL T, OpenS+hift Container Storage NIV &R / — NI #EH
LE9.

I $ oc label node <new_node_name> cluster.ocs.openshift.io/openshift-storage=""

O M7 —h—/—RTHAFTERO—AILR ML —IF /31 X% OpenShift Container Storage
StorageCluster ICEBI L £,

a. T4 AU TY MY —% LocalVolume CRIZEML XY,
LocalVolume CR2#RE L £ 9. EEDH 57 /31 R /dev/disk/by-id/{id} % HIpxr % 7= &0
AV N7 bL. FHRO /devidisk/by-id/{id} #EML 9, by-id DT /N1 R &EFET 3
Fiksld, THRIRTERAMN L =Y TS 2 OBRE] #BRBLTLEIN,

I $ oc get -n local-storage localvolume
H A

NAME AGE
local-block 25h

I $ oc edit -n local-storage localvolume local-block

H A :

[..]

storageClassDevices:
- devicePaths:
- /dev/disk/by-id/scsi-SQEMU_QEMU_HARDDISK_901abab1-b164-4bb4-b9a8-
6bdbce2de23b
- /dev/disk/by-id/scsi-SQEMU_QEMU_HARDDISK_a01cab90-d3cd-4822-a7eb-
a5553d4b619a
# SQEMU_QEMU_HARDDISK_a01cab90-d3cd-4822-a7be-a5553d4b619a
- /dev/disk/by-id/scsi-SQEMU_QEMU_HARDDISK_c7388957-3e09-4135-bac1-
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af7551467d0b

storageClassName: localblock
volumeMode: Block

[...]
CROBERBRICEEREZFRFETDHLDICLTLEI W,
ZDCRICby-id AT Z2UTOFIRT /N4 ADNEBMINTVWE I EEERTEET,
SQEMU_QEMU_HARDDISK_a01cab90-d3cd-4822-a7eb-a5553d4b619a

b. localblock &I PV ARRLZ T,
I $ oc get pv | grep localblock
A

local-pv-3646185e 2328Gi RWO Delete  Available

localblock 9s

local-pv-3933e86 2328Gi RWO Delete  Bound openshift-storage/ocs-
deviceset-2-1-v9jp4 localblock 5h1m

local-pv-8176b2bf 2328Gi RWO Delete  Bound openshift-storage/ocs-
deviceset-0-0-nvs68 localblock 5h1m

local-pv-ab7cabb3 2328Gi RWO Delete  Available

localblock 9s

local-pv-ac52e8a 2328Gi RWO Delete  Bound openshift-storage/ocs-
deviceset-1-0-knrgr localblock 5h1m

local-pv-b7e6fd37 2328Gi RWO Delete  Bound openshift-storage/ocs-
deviceset-2-0-rdm7m localblock 5h1m

local-pv-cb454338 2328Gi RWO Delete  Bound openshift-storage/ocs-
deviceset-0-1-h9hfm localblock 5h1m

local-pv-da5e3175 2328Gi RWO Delete  Bound openshift-storage/ocs-
deviceset-1-1-g97Ig localblock 5h

10. LFOFIET, KB L/ —RICBEMITONIEZPVE LTV OSD ZHIFRL 7,

a. BXMZ % OSD ICEESIF 5Nz DeviceSet #RFEL X9,
$ osd_id_to_remove=0
$ oc get -n openshift-storage -o yaml deployment rook-ceph-osd-${osd_id_to_remove} |

grep ceph.rook.io/pvc

Z ZC. osd_id_to_remove |E rook-ceph-osd 7L 7 1 v ¥ ADEHKIZLK % Pod ZDEE
#TT, ZOFITIE. T7OA XV b%&IL rook-ceph-osd-0 T,

H A :

ceph.rook.io/pvc: ocs-deviceset-0-0-nvs68
ceph.rook.io/pvc: ocs-deviceset-0-0-nvs68

b. PVC ICEAER TSNPV EREELE T,

I $ oc get -n openshift-storage pvc ocs-deviceset-<x>-<y>-<pvc-suffix>
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ZZ T, x y» BFU pve-suffix l&, BRIDFIETHE I N7z DeviceSet DIET T,

s A
NAME STATUS VOLUME CAPACITY ACCESS MODES
STORAGECLASS AGE
ocs-deviceset-0-0-nvs68 Bound local-pv-8176b2bf 2328Gi RWO localblock
4h49m

ZoflTiE. BEEMT SNz PV I local-pv-8176b2bf T3,

c. EDOFIETHEINLPVC ZHIBRLE YT, ZDAHITIE, PVC F&IL ocs-deviceset-0-0-
nvs68 T9,

I $ oc delete pvc ocs-deviceset-0-0-nvs68 -n openshift-storage
s A
I persistentvolumeclaim "ocs-deviceset-0-0-nvs68" deleted

d EDRTYy TTRHREINELPVEZHIKRLET, ZOBITIE. PV %I local-pv-8176b2bf T
ER

I $ oc delete pv local-pv-8176b2bf
aapal /I
I persistentvolume "local-pv-8176b2bf" deleted

e. KL OSD%ZV SR —bbLHIFRLET,

$ oc process -n openshift-storage ocs-osd-removal -p
FAILED_OSD_ID=%${osd_id to_remove} | oc create -f -

f. ocs-osd-removal Pod DAT—4%9 A& F T vH LT, OSDAEEICHIBRINSZ & AR
LZ 9. Completed DR T —4 X T, OSD DHIBRY 3 TAEEICTET Ll & =3 L
9,

I # oc get pod -l job-name=ocs-osd-removal-${osd_id_to_remove} -n openshift-storage

pa 3

ocs-osd-removal B* KB L. Pod B FHE I 12 Completed DIKAEIC 7R\ 5
A, BMOTNY JD7=HICPod OV MR L ET., UTICHERLZE
ER

# oc logs -I job-name=ocs-osd-removal-${osd_id to_remove} -n openshift-
storage --tail=-1

g OSDPod 7704 X~ M &HIBRL T,

o1
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I $ oc delete deployment rook-ceph-osd-${osd_id_to_remove} -n openshift-storage

1. SeDFIETHE I N/ crashecollector Pod 704 X N &HIBR L F 9,

$ oc delete deployment --selector=app=rook-ceph-crashcollector,node_name=
<old_node_name> -n openshift-storage

12. rook-ceph-operator % B L T Operator DFFEE #EHINICET L THHR OSD #7701
L/ i -3—0

I $ oc get -n openshift-storage pod -I app=rook-ceph-operator

A
NAME READY STATUS RESTARTS AGE
rook-ceph-operator-6f74fb5bff-2d982 1/1  Running 0 5h3m

a. rook-ceph-operator ZHIfR L £,

I $ oc delete -n openshift-storage pod rook-ceph-operator-6f74fb5bff-2d982
H A5
I pod "rook-ceph-operator-6f74fb5bff-2d982" deleted

b. rook-ceph-operator Pod N"EEEI L T\ & 2R LE T,

I $ oc get -n openshift-storage pod -I app=rook-ceph-operator

H 6
NAME READY STATUS RESTARTS AGE
rook-ceph-operator-6f74fb5bff-7mvrq 1/1  Running 0 66s

iR OSD DERRICIE. Operator BNEENT 2 X TICHD I N BHBELHY ET,

13. ocs-osd-removal ¥ 3 7% HIBR L £9,
I $ oc delete job ocs-osd-removal-${osd_id_to_remove}
aapal /I
I job.batch "ocs-osd-removal-0" deleted
WREEFIR
L UTFOOATY FZEEIFTLT, HATHHR/ —RDPRRINTVWE I ZHRLET,

I $ oc get nodes --show-labels | grep cluster.ocs.openshift.io/openshift-storage= |cut -d' ' -f1
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2. Workloads» Pods 27 ) v - L. #ifi/ — REDDR K EELLTD Pod ' Running SREEICH
2T EEMHRLET,

e csi-cephfsplugin-*
e csi-rbdplugin-*
3. tDMHEA T R T®D OpenShift Container Storage Pod #* Running JREEICH 2 Z & #HEERL £

-g_o
F7z. BOD mon NFHHRICERINTSE Y. RunningRREICH B Z & &2HRLF T,

I $ oc get pod -n openshift-storage | grep mon
s A

rook-ceph-mon-a-64556f7659-c2ngc 1/1  Running 0 5him
rook-ceph-mon-b-7c8b74dc4d-ttehd 1/1  Running 0 5h1m
rook-ceph-mon-d-57fb8c657-wg5f2  1/1  Running 0 27m

OSD & mon A° Running IREEICA 2 E THO D B IHEDHY £T,

4, MEFFIEBA KRB LABEEIE. RedHat HiR— MIHBRBEIVWEDELLEI L,
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5103 RED HAT VIRTUALIZATION 75 v N 7 # — L TODEE®D
HBEZANL—IUTNAZADEZHZ

Red Hat Virtualization 75 Y F 74 —LDRA ML —VFNRNA RABERZ Z2DHELDHZBEIF. A b
L—Y /) —REZEBEIBIDZMBEFrHYET, /—REEZIRZDHEICDOVWTIX, Red Hat

Virtualization 75 v k7 4 —ATDEEDH DA ML -/ —FOBEIHZIICDOWTBRLTCES
L,
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