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BREIHR
Win10 IL—5—
10.21.0.200 TARNW
10.21.0.2 10.21.0.0/24
0 0
iBd~a RHEL7
- LoadBalancer
-DNS - DHCP
- oc client FRIENW
10.21.1.1 10.21.1.0/24

10.21.1.13
Storwise

master-0 master-1 master-2 worker-0 worker-1 worker-2
RHCOS RHCOS RHCOS RHCOS RHCOS RHCOS

Bootstrap
V7000

RHCOS

FCHzHt

OpenShift Cluster
IS5 A 5% test R XA > % :example.local
DoAY —3w hNDJ—7:10.22.0.0/16
H—-—EXRY ~kJ—7:10.23.0.0/16
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0. FTIESMt

- OpenshifthzUKubernetes, StorwiselCB U COEKRMAFHZB L CLNWD &
- BRI, BIR—2DBFImARKLDEIT, DR TH TSN MMEER.

—y—

BAHaY — /) — ([CFEmARH SsshTHHE UEIT

1. Openshift4.2M&E A
PUTF DFNEZZ%E (COpenshiftz & A

- https://access.redhat.com/documentation/ja-jp
/openshift_container_platform/4.2/html/installing/installing-on-bare-metal

- https://rheb.hatenablog.com/entry/openshift42-upi-update
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2. V7000N\DRA MEfx

[core@fumidai ~J$ oc get node

NAME STATUS  ROLES AGE YERSION

master-0  Ready master 4d1%h  v1.14.6+88819c630
master-1  Ready master 4dl1bh  v1.14.6+88819c630

master-? Ready master 4d1%h  v1.14.6+88819c630
worker-0 | Ready worker 3d16h  +1.14.6+88813c630
Ready worker 3d16h  v1.14.6+88819c630
Ready worker 3di6h v1.14.6+88819c630
Worker Node®D7R X bz [E UZBI C/RA hEER

*V7000 V7UN1 7RA B

® R ol = PO - L2 ‘?7””“ V"

Rl 79,7 AR - 51 .. R— D AR - IvE..
worker-0 v A5 A 1 \Z
worker-1 v ASM4 NA A4
worker-2 v A254> pal 1 \Z
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3. Multipaths&E
#Worker Nodelcx LT, U TFZEITLUET,
O LUITFDOABT [/etc/multipath.conf] Z/ERK

devices {

device {

vendor "IBM"

product "2145"
path_grouping_policy "group_by_prio"
path_selector "service-time 0"
prio "alua"

path_checker "tur"

failback "immediate"
no_path_retry 5

rr_weight uniform
rr_min_io_rqg "1"
dev_loss_tmo 120

b

b

@ UATFDIVY> RZET
$ sudo modeprobe dm-multipath

$ sudo systemctl start multipathd
$ sudo systemctl enable multipathd
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1. OpenshiftdWEBO> Y —)LMH5. [OperatorHubl| %Z3&iR. ProjectZz [kube-system]| (CEXTE L.
[Operator for IBM block storage CSI driver] Z=2Uw 2,

O OperatorHub - Red Hat Open: X

- c @ © & hitpsi//console-openshift-const

w In @ &

RedHat kube:admin

OpensShift Container Platform

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

;. Administrator

Project: kube-system

All Items =
g 3 items

Operators
OperatorHub [ )
Installed Operators Community ?__ =
workionas . IBM Spectrum Scale CSI IBM Spectrum Scale CSI Operator for IBM block
SR Developer Taols Plugin Operator Plugin Operator storage CSI driver

An operator for deploying and An operator for deploying and Run IBM block storage CSI

managing the IBEM CSI managing the IBM CSI driver on Gpenshift.

Spectrum Scale Drive Spectrum Scale Drive

....... \ J
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2. [lInstalll Z0Uwo

0 OperatorHub - Red Hat Open: X

e-system?keyword=csi8idetails b w In 0 & =

&« c @ . https;//console-openshift-console.apps.test.example.local/operatorhuby

Operator for IBM block storage CSl driver
L)
IBM block storage CSl driver is a Container Storage Interface (CSI) Driver for IBM block storage systems
which enables container orchestrators to manage the life cycle of persistent storage.
OPERATOR VERS This is the official operator to deploy and manage |BM block storage C51 driver.
1.0.0
Supported container platforms:
e . OpenShift v4.2
Certined = Kubernetes v1.14
PROVIDER Supported |BM storage systems:
IBM
+ |EM FlashSystem 9100
REPOSITORY + IBM Spectrum Virtualize
https://github.com « |IBM Storwize
/1BM/ibm-block-csi- « IEM FlashSystem A9000/R
tor
GpErE Supported operating systems:
FONTAINER IMAGE « RHEL 7.x (x86 architecture)
registry.connect.redhat.co
m/ibm/ibm-block-csi- Note: The operator must be installed in the kube-system project.
operator:1.0.0 Full documentation can be found on the IBM knowledge center.
SO AT AT »
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3. [Installation Model 7' [kube-system]| (CidD> TWBZ &SR L. [Subscribel #OUw o

O OperatorHub Subscrption - B2 X

« c '@ 0] P https://console-openshift-console.app

wn - © % n o e =

= i kube:admin
— OpenShift Container Platform in -

& Administrator

Home

eqy determines either manual or automatic updates.

Operators

i &
it on: M Operator for IBM block storage C51 driver
OperatorHub

Installed Op

Provided APls

(® A specific namespace on the cluster
Workloads o ; o
' {(ED) 1BM block storage CSl driver

Pods @ kube-system - Represents an block storage CS1 driver
Deployments

Update Channel *
Deployme

® stable

Approval Strategy =

(@) Automatic
() Manual

n Controllers
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4. [Installed Operators| &2 Uw 2 ULZEJ, CSI driverddStatush' [InstallSucceeded] (CIRBET
#F5F9 ., [InstallSucceeded] (C72o7=5. [Oprator -1 ORIFDERZIIWVIULET,

O Installed Operators . Red Hat ¢ X

L c Q@ B ht

openshift-console.apps.test.example.docal/k

Red Hat kube:admin
OpenShift Container Platform ube:admin

You are logged in as a temporary administrative user. Update the cluster DAuth configuration to allow others to log in.
%z Administrator

Project: kube-system =

s
Home
Installed Operators
Operators
OperatarHub
Installed Operators
Name T Namespace Deployment Status Provided APIs
' Appsody Operator @ tube-system @ appsody-operator & Copied Appsody Application
% Elasticsearch Operator @ twbe-system @ clasticsearch- & Copied Elasticsearch
1 operator b
ack @ Hube-system @ ibm-block-csi- @ InstallSucceeded IBM block storage CSi driver
operator to date
Builds
s Jaeger Operator @ kube-system @ jaeger-operator & Copied Jaeger
Monitoring
i) Kiali Operator @ tube-system @ lisli-operator & Copied Kiali
Compute ] Red Jpto dats Monitoring Dashboard %
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5. [Create Instancel] Z20Uwv 2O UZEY,

O ibm-block-csi-operatorv1.0.0 - X

& c

90% e W In @ &

— Red Hat e
— OpenShift Container Platform ube:admin

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

% Administrator

Project: kube-system =

)
Home
Installed Operators » Operator Details
Operators Operator for IBM block storage CSI1 driver Rifions
Overview  YAML Subscription Events  IBM block storage CSI driver
Provided APls Provider
IEM
(D 18M block storage CSI driver Created At
_ @ Dec 25, ::45am
Represents an block storage CSi driver
Links
® Create Instance Source Code
https://github.com/1BM/ibm-block-csi-
operator @
D it Maintainers
vescription Guang Jieng Lou
IBM block storage CSl driver is a Container Storage Interface (CSI) Driver for IBM block storage systems which enables container NRHPRCOIDILEI]
orchestrators to manage the life cycle of persistent storage.
This is the official operator to deploy and manage IBM block storage CSl driver.
W L
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6. MOR—ZDORNBZ AL, [Create] Z0UwvIUET,

O Create IBMBlockCS| - Red Hat = X

&« c @

Red Hat kube:admin
OpenShift Container Platform 2] ubez:admin

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

& Administrator

Project: kube-system

Home

Operator for [BM block storage CSI driver » Create IBMBlock CSI Edit Form
Operators Create IBMBlock C5I

Create by manually enteri ng YAML or J SON definitions, or by drag 0the edito

OperatorHub

Installed Operators

WOk

Wo

[-- NI Y I N

o

18

Builds

Monitoring

| Cancel | 2 Download

Compute "

Copyright 2019 IGUAZU Corporation 12



AFI|

CSI Driver EA®-2

apiVersioniocsi.ihm.comfv] <
kind: IBMBlockCEI«
netadata:+
hame o ihm-block-csi <
hamespace :okubhe-systen <
labels:+
app .kubernetes.iofname: ibmn-hlock-csi-operatar«
app.kuhernetes.iofinstance: ibm-block-csi-operatar <
app.kubernetes.io/managed-hy: ibm-hlock-csi-operator«
spec <
controller:«
repositorv:oibmconsibm-blaock-csi-driver-contral ler«
tag: 1.0.0+«
imagePul IPolicy: IfNotPresent <
affinityis
hodedffinity:«
requirediuringichedul inglznoredbur ingExecut ion:«
nodeSelectorTerms <
—umatchExpressions: <
-ukev: kubernetes.iofarch«
operator:oIn+«

values: <
—oamdBd <
node &«
repositary:oibmcon/ibm-hlock-csi-driver-node<
tag:o1.0.0+«
imagePul IPolicy:oIfNotPresent <
affinityie

hodeldffinity:«
requirediuringschedul inglgnoredbur ingExecut ion:«
nodeSelectorTerms: <
—umatchExpressions: <
-ukev:okubernetes.iofarch«
operator:oIns
values: <
—oamdbd

iguazu)

ERINS D=

sidecarg:«

—ohametocsi-node-driver-registrar«
repository:oguay.iofkBscsi/csi-node-driver-registrar«
tag:owl. 2.0«
imagePul IPolicy: IfHotPresent «

-oname:ocsi-provisioner+
repository: oquay.io/kBscsifesi-provisioner«
tag:owl.3.0<
imagePul IPolicy:oIfHotPresent «

—oname:ocsi-attacher <
repository:ogquay.iofk8scsi/osi-attacher <
tagiowl 2.1«
imagePul IPolicy: IfNotPresent <

—oname:ol ivenessprobhe <
repository:oquay.iofkascsi /| ivenessprohe <
tagiowl 1.0«
imagePul IPolicy: IfNotPresent <
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B AFJE CSI Driver 8A®

7.Statush' [Running| ([C/IRBETHFEET .

w n @0 & =

O ibm-block-csi-operatorv1.0.0 - X

<« C @

e-system/operators.coreos.co

kube:admin =

Red Hat
OpenShift Container Platform
You are logged in as a temporary administrative user. Update the cluster OAuth cenfiguration te allow others to log in.

Home

Project: kube-system =

Operators
OpeiatorHob Installed Operators » Operator Details
Uperat 1)

Actions =

Installed Operators Operator for IBM block storage CSI driver

IBM block storage CSI driver

Overview YAML Subscription Events
IBMBlock CSls
Create IBMBlock C5SI1 Filte =
Name T Labels Kind Status Version Last Updated
& iom-block-csi app.kub... =ibm-bl... IBMBlockCSI @ Running @ Dec 25,10:54 am t
app.kube... =ibm-bl

14
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8.LLFMDABTT. [storwize-secret.ymll Z#EBkUL. [oc create] ON¥> RZZEITU. secretz{Fhk
LET.

$ vi storwize-secret.yml

apiVersion: v1
kind: Secret
metadata:
name: storwize
namespace: kube-system
labels:
product: ibm-block-csi-driver
type: Opaque
stringData:
username: superuser
management_address: 10.21.1.13
data:
password: "cGFzc3cwcmQ="

$ oc create —n kube-system -f storwise-secret.yml

*management_address(dV7000D20 5 X FIP, Password(ZIATFOINY> ROBHECEEZTH|A D&
$ echo -n <V7000dDsuperuser®/\ AT — K > | base64

Copyright 2019 IGUAZU Corporation 15
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O.LATOAET. [ibm-block-gold-SC.yml] Z{Epk L. [oc create] I¥> K%Z3E1TUL. Storage Class
ZVERRUE T,

$ vi ibm-block-gold-SC.yml

kind: StorageClass

apiVersion: storage.k8s.io/v1

metadata:
name: ibm-block-gold
namespace: kube-system

provisioner: block.csi.ibm.com

parameters:
pool: Pool0
csi.storage.k8s.io/provisioner-secret-name: storwize
csi.storage.k8s.io/provisioner-secret-namespace: kube-system
csi.storage.k8s.io/controller-publish-secret-name: storwize
csi.storage.k8s.io/controller-publish-secret-namespace: kube-system

$ oc create -f ibm-block-gold-SC.yml

X poolDfEld. HE(ZIHU TV7000DT —ILEAICEELTLZE0

Copyright 2019 IGUAZU Corporation 16
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PVCEAERL L. V7000(CVolumeWN T=B &&= ERUFET,

1.UTDOARSET. [demo-pvc-gold.yml] ZfERk L. Tloc create] I~N¥> RZZEITL. PVCZIERRLET,
$ vi demo-pvc-gold.yml

apiVersion: v1
kind: PersistentVolumeClaim
metadata:
name: pvc-demo
spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 1Gi
storageClassName: ibm-block-gold

$ oc project default

$ oc create -f pvc-gold.ymi

Copyright 2019 IGUAZU Corporation 17
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2. [oc get pvcl OV RZEZEITL. VOLUMEDfEZHESZ L. V70000012 Y —)LH5E U%ABIDVolume

NTETCNWDTEZERLET,

$ oc get pvc

NAME STATUS _VOLUME CAPACITY  ACCESS MODES  STORAGECLASS AGE
pvc-demo  Bound pvc—61abb47/3-26bf-11ea-8d8e-005056b4b488 | 1Gi RWO ibm—block-gold  96s
Persistent Volumes - Red Hat ¢ X [Reev[RVN Ry S TR-1[1yFii R x ieg -
&« - ¢ @ © £ https;//10.21.1.13/gui#volumes-bypool ELU 7 I 4 mw e & =
IBM Storwize V7000  VIUN1  F—)LBIDARU 21— _g_ _?‘3 (z?) superuser (PX 2 U5 —EBEE) ~
T - I
[ =
T-ngbgn  AVEDER L0E
1P —%1: 3 &8 4.84TiB
EEs 256.00 TiB
raidl pool 7000
e et ) 2 —/ ® R — LD e e B FTATORYZ =L » | Fro—EE ¥
B
325,006 28 e n
a v AT .
= v AT
pvc-61a6b473-26bf-11ea-BdGe-005056b4b488 v AT (DA —<w NEE)
>

<
ERLTUVSAUZ—A 3 [ BERLTLS MU —4H# 1(1.00G8)

=i

e 827 vees ;é:hém 0 MBps I0p

MAED M=k
HHEE 0 ms Oms Oms

610466 22 M
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3. lToc delete pvc pvc-demol] ONY> RZZEITU. EBRUPVCZHIBRLUE I . V7000DVIiumeEHIER
ENE9,

$ oc delete pvc pvc-demo
persistentvolumeclaim “pvc—demo” deleted

O viunt - F-nsionva-h - X e -
&~ c ® © & https://10.21.1.13/gui#volumes-bypool O n @ & =
IBM Storwize V7000 V7UN1  J—)LBIDRU2— A - E @

{EFAJEE 3.80 TiB

T— - TN — ¥ PoolO

[ [
Pool0O “— L EDED HOHEDHEH 1.04 TiB
Rz — = | -2 a8 4.84TiB
@ 1.0¢ = 4 g EEsR 256.00 TiB
[ | TiB
raid1_pool_7000

RUz—/A - JE—#:2 @ RUL—LOHER = 7OV - TRTORYL—A ~ | Trno—i56 | 7

ZZDfTH

726.00 GiB & RAE n =<
7l - 7ﬁZ_CL\5
a v AT
. a3 v AL

< >

FRUTLS KU —LSK2 | BRUTLS RUZ—LE0

Ad mamr ML
w5 858 meps 858 MBps 0MBps 10ps 69,859 go850 o

A~ )

11:58
2019/12/25

Copyright 2019 IGUAZU Corporation 19



HlIPESEIE iguazu)

Openshift(Kubernetes) DA kL —2D 7 1A E— RIILUTFD31ERED DN
IBM Block Storage CSI DriverCl&. [RWOJ] Dd»

> CloudPak for Application @ Transformation Advisor(d. [RWX| Q7T XE— RN EIRIZ&.
TDEHDA ML —= & UTIHMERAT]

SREDTVERAE—F
1. ReadWriteOnce (RWO)

R)2—LIFE—/—F DDA IV THEHES
2. ReadOnlyMany (ROX)
Ra—LIEEH/ —Rho)—FA ) =TIV TEHEDHD
3. ReadWriteMany (RWX)
R)1—LITEH/ — IO THEAESTTED
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