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F1EERT LBERREFETNERS

1.1. 8 5h

RERFBEFHNRESZFERENT R L% OpenShift Container Platform, A¥gmiRME T —FmMIh %R
Epapr

AR ENRERFESREIREF, BRI KR LKLY provisioner NWEERZF RO — bootstrap

REfI#HL. bootstrap EFIHNEIA & 21BIERE OpenShift Container Platform &%, bootstrap REFIHLE
I R % 2] baremetal F%5F] provisioning %% (J1RETE) .

]

Internet access J

API VIP Ingress V

O——CO
N~ .
! hd
L 5ER OpenShift Container Platform control plane 7 s & F o] LUEE TEN, RERFSEH%

bootstrap REFUML, FHENHFERL IP #utk (VIP) BEEHMT =, APIVIP #ZE control plane 7
=, Ingress VIP #Z worker i s,

Baremetal network

]

Internet access J

API VIP Ingress V

Baremetal network

1.2. TR
OpenShift Container Platform Z&EFBFNRERE :
1. &% T Red Hat Enterprise Linux (RHEL) 8x BY— N EB&EIRF T i,
2. =4 control plane "7 g,
3. WEAT =M Baseboard Management Controller (BMC) A,
4, BEH—ANWL
a. — MR E B8 EH 2%

b. —MATFEE T REYAEMSE ; #
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c. —MEENEERL,

TEFF iR OpenShift Container Platform RERFESHRER], EBREGIEHEUTERK,

121 TREXR
REREBENRESS B4 REK

CPU ¥ : FRrE T maERLJI{E R x86_64 CPU 2214,

REWT = : AIERNE N ACHEHERNEE, b2, EHET REAHENREME
5, BIIEBHERN CPU. REMFHEE.

Baseboard Management Controller: provisioner 7 s A7 8E 151 7] & OpenShift Container
Platform &8 T RMEARBFELFIZE (BMC) . EWHLUERA IPMI. RedFish Si— M EAE 1L,

BH— : TRONMEZERFT—R. BNVRERFESHREKNT BMC P, ATLEH®II3

F IPMI BEM 17, 554, RHEL 8 M T RAID ZHISRMRITIRENTEF, BERT REUXH
provisioner i =iz21T RHEL 8, X #F control plane #1 worker 17 iz21TF RHCOS 8,

registry s : (FIiE) SIRIXE T — MBI FFEEB mirrored registry, il registry HEEBD
EORER=W =

provisioner TR : RERFELTHLEFEZ— provisioner 17 R,
Control plane: ZERFBFHNREFTE = control plane 77 mFREHITE T M.

Worker IR : BRTEER, BHRENEFIMERBEEE —1HE D worker TR, BUNERE
FrFL RPN EEAMFLAAREES TR,

MEO - B80T REEDLE— TR ED AT ERER baremetal W45, M
provisioning R4S #HATERERS, BT REWMINE — ML AT provisioning W44, f#MH
provisioning M4 2EIAECE. *FF provisioning F%%, TE control plane 7 s 2 ] Wh i — B M 4%

O, B, R control plane 7 s/ provisioning B4 {# F eth0 NIC, EAth control plane
TRERIERE.

Zi—ayaly BEAREO (UEFI) : 7£ provisioning M@ IPv6 i, RERFBEENLESE
E1EFfA OpenShift Container Platform 77 s £ 34T UEFI 515, H4, UEFI Device PXE
Settings T HEIXE M TE provisioning %% NIC AR IPv6 1%, 1B 7ZB& provisioning P44
THIBRIX AN K,

1.2.2. B ER

OpenShift Container Platform ZERRFBEFHRERIE RS IMEER, B, REEBFETHNRE
B R—DNR A BB EHB provisioning %%, ATFESMNENT R LEFIRIERS, UR— DA REN

baremetal W%, FNWREEFEGFHNRERIE ironic-dnsmasq, FTUMLSREERER—T &igHiz
ITHIEfh DHCP BRS5%3. MLEE IR S /A OpenShift Container Platform & RIEN T RS IP it

1]

PALE IS TE] i (NTP)

BIEE RIS OpenShift Container Platform 7 s &R & LA [R] RI {8 F§ DHCP A& TR A R Z% s [A] #3i8
(NTP) AR%2%. BRATEEE NTPRFSHFNERTREZ TN, RHRSBIHATREXSRER. &
FA NTP AR 25 25 7T LARA 13X AN [A]

Bci& NIC
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OpenShift Container Platform {# N M4EERE -
e provisioning : provisioning W44 2 — AL, FRIBEHAMLZS, BAFEEHN OpenShift
Container Platform S8 —EOMEN TR LEFTKZIRIERS. HEMA provisioning 45717
EHER, BNTRLEME—TNIC (40eth0 = enol ) WIIE S provisioning M%5HIEO,
e baremetal : baremetal W42 — N AIBRERIMLS, H{#E A provisioning F4EEREN, B TR

FIEZ NIC (40 eth1 =X eno2) W72 5 baremetal MZ5HIED, HE&EHE provisioning M
LWHIE R TEREN, EALMERENT R EMER NIC /E 45 provisioning #9#E0,

H o
BN NIC NIZALTF 5 3E Y W% R BRI VLAN A,

Bdi& DNS IRS5 38

& Fim@id baremetal P45 1] OpenShift Container Platform &E&F 17 s, MSEE G ELE FIsF
X, HEd CN T REEREAM.

I <cluster-name>.<domain-name>

Buan -

I test-cluster.example.com

{85/ DHCP HR354370 17 RERE IP ik

%t F baremetal F%%, WMAEER R IRE—H IP ik, HhaE:

1 A E P i,

o APl immB9— IP i

o — M ATREFTAOIRSM P it
2. — AT provisioner 7 s IP Hhtlk,
3. £ control plane (master) TimA—" IP i,
4. B worker WR— P il (A0REA) .

TREHT N ELREEELHNRTEMERAP! #1 Nameserver it LAHISEEFR (canonical name) 7B
Fr2ko control plane #1 worker 7 RBIEN B RERH, ERILUEREEXHER EN AN,

&/ FHH IP

API api.<cluster-name>.<domain> <ip>
Ingress LB (apps) * apps.<cluster-name>.<domain> <ip>
Provisioner node provisioner.<cluster-name>.<domain> <ip>

Master-0 openshift-master-0.<cluster-name>.<domain> <ip>
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& FHlA& IP

Master-1 openshift-master-1.<cluster-name>-.<domain> <ip>

Master-2 openshift-master-2.<cluster-name>.<domain> <ip>

Worker-0 openshift-worker-0.<cluster-name>.<domain> <ip>

Worker-1 openshift-worker-1.<cluster-name>.<domain> <ip>

Worker-n openshift-worker-n.<cluster-name>.<domain> <ip>
JC provisioning PZSHIZIS T 3k

EREREFESHREMMEE—1 baremetal %%, baremetal F%%E — NI ERHEABIMLZE, BFAEM
LRI A ER SR, BR T M OpenShift Container Platform $E8E 77 miIR LY IP #hik 44, %7 provisioning
MR LZERILFTELT

e 1t install-config.yaml B2 & 3 4 F 93k B baremetal %%/ —NATF IP Hitlb i &N
bootstrapProvisioningIP Et&E X &.

e 1 install-config.yam| B2 & 344 9 3k B baremetal 4B —ANAI A 1P ik % &
provisioningHostIP EZi& % &,

e {#F RedFish Virtual Media/iDRAC Virtual Media Z8& OpenShift Container Platform &%,
pa -3

L& provisioning R4&, TFEZE bootstrapProvisioninglIP #]
provisioningHostIP EoEZiA#Y IP i,

WHAER IP tthilt B9¥m O V5[]

HAEIER P it TR T MR, NIRRT ABBEERESRRUUSEN T BE, BN
WS P R F U5 RITBRE] TCP 6180 1w O,

1.23. BBET =

1Ef85/ provisioning FIZSH AR E 17 51

EHPNEN T RBREUTEET RRERTE.
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g

H
[=]

MRET REFEANSSFBRERL.

BAERHTRALUEEST 24 NIC, BRESERRXTETAIAA NIC:

NIC P44 VLAN
NIC1 provisioning
NIC2

<provisioning-vlan>
baremetal

<baremetal-vlan>

NIC1 2— 1 FalBEHMIML (provisioning) , {XAF &% OpenShift Container Platform £#f,

B #1257 = _EM Red Hat Enterprise Linux (RHEL) 8.x REFIRAIESAMARE. EfFALKIM
Satellite fR55235k#& PXE IRS533 %% Red Hat Enterprise Linux (RHEL) 8.x, PXE j5H NIC2,

PXE 5| iR
NIC1 PXE-enabled provisioning 4% 1
NIC2 baremetal M%%, J5H PXE 2r1%ER, 2
AE
WRErFRAHM NIC 2 H PXE,
Bdi& control plane 1 worker 7752, MITFAI7 :
PXE 5| i

NIC1 PXE-enabled (provisioning M%%)
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1E3% A provisioning P4 HITE R TACE 17 =

ZEIEFE T NIC:

NIC % VLAN
NICx baremetal <baremetal-vlan>

NICx 2— el i %% (baremetal) , BT R % OpenShift Container Platform &#f, F+rli&
BB XM,

1.24. FHAEE

T roRELRE—E4 M. H Baseboard Management Controller (BMC) i NIC, Xt
BMC 410l LT provisioner 17 saifild],

BT KRBT LGB A BRI TN, EEATAEERMSAN, provisioner T REBEBRVIFHAE
TRRIZ% F BER S ZREE OpenShift Container Platform 4,

WHAEBIKESBHAEMSER., RiTBIUAMGE— N TFASEMY, 82, M provisioning
P44k baremetal %2 A WL,

1.2.5. REATRHIEIE

%% OpenShift Container Platform &5, MATASEMETTRBEUTER :

THAERIP

=Pl

Dell (iDRAC) IP

HP (iLO) IP
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{81 provisioning FIZ&H}

[ J
NIC1 (provisioning) MAC ithht

NIC2 (baremetal) MAC ik

1E£4B& provisioning P&}

[ J
NICx (baremetal) MAC 3t

1.2.6. 17 mALUETE

{81 provisioning FIZ&H}

O 24 provisioning FM44EEE T NIC1 VLAN,

O & baremetal MZEIE T NIC2 VLAN,

O £ provisioner, control plane (master) #1 worker 7= L, NIC1 3H7T PXE,

0O PXE #ERrA HAftt NIC L&E#EA,

O B&T control plane 1 worker 7 =,

O P17 R w L H AV E R Ui,

O eflg— P HEMNERMY% (Aik)

O RxrREIEIE.

1E72B% provisioning P}

10
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O & baremetal M%4ECE NICx VLAN,

O B&ET control plane 1 worker 7 =,

O P17 e Ll H AV E R Ui,

O eflg— P HEMNERMY% (Aik)

O RxrREIEIE.

1.3. 7 OPENSHIFT &4 @B 5

1.3.1. FEHFERFTT 2 E%R% RHEL

EMSEEESRRE, T—$REBE&EFT L% RHEL 8.x, X% OpenShift Container
Platform &, LXEERFMH provisioner 17 R{F h%mlicss. EAXEH, EEFEFTRLRE
RHEL i T36H, B2, %EUaiE{ERERTHEA RHEL Satellite IR5523. PXE sKREA .

1.3.2. 75 OpenShift Container Platform 2% % provisioner 77 s

PATLU T S IR SRR,

it =

@it ssh FxF provisioner 775,

2.
BIE—NJE root B (kni) , FNZAF R4 sudo B,
# useradd kni
# passwd kni
# echo "kni ALL=(root) NOPASSWD:ALL" | tee -a /etc/sudoers.d/kni
# chmod 0440 /etc/sudoers.d/kni
3.

A P 4B ssh B,

1
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I # su - kni -c "ssh-keygen -t ed25519 -f /home/kni/.ssh/id_rsa -N ""

{5 AF O A P ERGEl provisioner 17 s,

# su - kni
$

{5/ Red Hat Subscription Manager 3 provisioner 7= :

$ sudo subscription-manager register --username=<user> --password=<pass> --auto-
attach

$ sudo subscription-manager repos --enable=rhel-8-for-x86_64-appstream-rpms --
enable=rhel-8-for-x86_64-baseos-rpms

N
p
;

4l

A% Red Hat Subscription Manager Hi¥t5, E&ESEAMEE Red Hat
Subscription Manager.

ZERUTERHAE.

I $ sudo dnf install -y libvirt gemu-kvm mkisofs python3-devel jq ipmitool
&S P LME B 2289 A P RSN libvirt 4H,

I $ sudo usermod --append --groups libvirt <user>
&/ firewalld 33 http RS

$ sudo systemctl start firewalld
$ sudo firewall-cmd --zone=public --add-service=http --permanent
$ sudo firewall-cmd --reload

JEhFE A libvirtd BRSS.

I $ sudo systemctl enable libvirtd --now

12


https://access.redhat.com/documentation/en-us/red_hat_subscription_management/1/html-single/rhsm/index

1.
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fllE default FiEtIFEHE,

$ sudo virsh pool-define-as --name default --type dir --target /var/lib/libvirt/images
$ sudo virsh pool-start default
$ sudo virsh pool-autostart default

ACEPIZE,

4

al

WA IR LM web ZHIEIZ1T,

$ export PUB_CONN=<baremetal_nic_name>
$ export PROV_CONN=<prov_nic_name>
$ sudo nohup bash -¢ "
nmcli con down \"$PROV_CONN\"
nmcli con down \"$PUB_CONN\"
nmcli con delete \"$PROV_CONN\"
nmcli con delete \"$PUB_CONN\"
# RHEL 8.1 appends the word \"System\" in front of the connection, delete in case it
exists
nmcli con down \"System $PUB_CONN\"
nmcli con delete \"System $PUB_CONN\"
nmcli connection add ifname provisioning type bridge con-name provisioning
nmcli con add type bridge-slave ifname \"$PROV_CONN\" master provisioning
nmcli connection add ifname baremetal type bridge con-name baremetal
nmcli con add type bridge-slave ifname \"$PUB_CONN\" master baremetal
pkill dhclient;dhclient baremetal
nmcli connection modify provisioning ipv6.addresses fd00:1101::1/64 ipv6.method
manual
nmcli con down provisioning
nmcli con up provisioning

REFEEK:@ET baremetal FZ5EEH, IPv6 Huht el LUE F{arihit,

1E{8EM IPve Hbhkit, EMESA T UEFL, 3HBIS UEFI PXE &X&i% ) IPv6
7

13
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12.
f£ provisioning M%%%# L ECIE IPv4 Hhilt,

I $ nmcli connection modify provisioning ipv4.addresses 172.22.0.254/24 ipv4.method

manual
13.
&7 ssh Bl provisioner 71 (MIRFE) .
I # ssh kni@provisioner.<cluster-name>.<domain>
14.
R EEE S SR fIE,
I $ sudo nmcli con show
NAME uuiD TYPE DEVICE
baremetal 4d5133a5-8351-4bb9-bfd4-3af264801530 bridge baremetal
provisioning 43942805-017f-4d7d-a2c2-7cb3324482ed bridge provisioning
virbr0 d9bcad0f-eee1-410b-8879-a2d4bb0465e7 bridge virbr0
bridge-slave-eno1 76a8ed50-c7e5-4999-b46-6d9014dd0812 ethernet enol
bridge-slave-eno2 131¢3353-54b7-48de-893a-02d2b34c4736 ethernet eno2
15.

BIE— pull-secret.txt X4
I $ vim pull-secret.txt

£ Web 53237, # A Install on Bare Metal with user-provisioned infrastructure, &
M TR 5hEl Downloads #84}. == Copy pull secret, FFREHMNIF pull-secret.txt X, FF
FARBEEER kni AFNEBRRSR,

1.3.3. £238 OpenShift Container Platform ZZER2F

HAREREFN latest-4.x RAKEBE IR OpenShift Container Platform & fThiR4 :

$ export VERSION=latest-4.6
export RELEASE_IMAGE=$(curl -s https://mirror.openshift.com/pub/openshift-
vd/clients/ocp/$VERSION/release.txt | grep 'Pull From: quay.io' | awk -F ' ' '{print $3}')

Lth B

\

MNFETRARKT Vi MiiBA, 5205 OpenShift Container Platform FZU5E M 4 1ThR
&,

14
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1.3.4. 12HX OpenShift Container Platform RZZER2F

HRDREEFE, T—SU2RAE.

iy =

il

$ export cmd=openshift-baremetal-install
$ export pullsecret_file=~/pull-secret.txt
$ export extract_dir=$(pwd)

IKEY oc —HHISTHF -

$ curl -s https:/mirror.openshift.com/pub/openshift-
vd/clients/ocp/$VERSION/openshift-client-linux.tar.gz | tar zxvf - oc

RIFREER :

$ sudo cp oc /usr/local/bin

$ oc adm release extract --registry-config "${pullsecret_file}" --command=$cmd --to
"${extract_dir}" ${RELEASE_IMAGE}

$ sudo cp openshift-baremetal-install /usr/local/bin

1.3.5. fl|E RHCOS &% fE (|ik)

EHAGGRE, EL5TEMNA 5 : Bootstrap EEHIHL{E M Red Hat Enterprise Linux
CoreOS (RHCOS) #Hitk, URZEEFARESFTRT R RHCOS Hitk, BiRkEHFELN, BE
AR AR hE T RERFN B R,

MREETEARFT RS LIZTRERERF, @ RHCOS Hifik TEM A#ET 15 B 20 £8h, %3
BRFEN, mXHERT, TG GEFRIMIRS S L.

FRAUTHSREZASHEENESR.

%% podman,

15
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I $ sudo dnf install -y podman
FTFFRA AR 1 8080 LA F RHCOS itk 7.

I $ sudo firewall-cmd --add-port=8080/tcp --zone=public --permanent

I $ sudo firewall-cmd --reload

BB T 4= bootstraposimage # clusterosimage KB 3%,

I $ mkdir /home/kni/rhcos_image_cache

FE AN B % E EMN SELinux LT3,

$ sudo semanage fcontext -a -t httpd_sys_content_t
"/home/kni/rhcos_image_cache(/.*)?"
$ sudo restorecon -Rv rhcos_image_cache/

MZEEFIRIURR ID, X4 ID RETREEFRE MG,

$ export COMMIT_ID=$(/usr/local/bin/openshift-baremetal-install version | grep '"Abuilt
from commit’ | awk '{print $4}')

RIMBREREFHEBERT = E# RHCOS Btk URI,

$ export RHCOS_OPENSTACK_URI=$(curl -s -S
https://raw.githubusercontent.com/openshift/installer/$SCOMMIT_ID/data/data/rhcos.jso
n | jg .images.openstack.path | sed 's/"//g")

IRINZRZI2-Z1E bootstrap EEfIHL LEBZE R RHCOS Hifki URI,

$ export RHCOS_QEMU_URI=$(curl -s -S
https://raw.githubusercontent.com/openshift/installer/$SCOMMIT_ID/data/data/rhcos.jso
n | jg .images.qemu.path | sed 's/"//g")

RINA B REIEE R,

16
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$ export RHCOS_PATH=$(curl -s -S
https://raw.githubusercontent.com/openshift/installer/$SCOMMIT_ID/data/data/rhcos.jso
n | jg .baseURI | sed 's/"//g")

o.
IKENE 1L bootstrap BN _LEREM RHCOS Eif&kH SHA 1575,
$ export RHCOS_QEMU_SHA_UNCOMPRESSED=$(curl -s -S
https://raw.githubusercontent.com/openshift/installer/$SCOMMIT_ID/data/data/rhcos.jso
n | jq -r .images.gemu["uncompressed-sha256"]’)
10.
IKINEAE T s EEBE R RHCOS & SHA 185,
$ export RHCOS_OPENSTACK_SHA_COMPRESSED=$(curl -s -S
https://raw.githubusercontent.com/openshift/installer/$SCOMMIT_ID/data/data/rhcos.jso
n | jq -r .images.openstack.sha256’)
1.
THXEE&FIFHBIE /home/kni/rhcos_image_cache B,
$ curl -L ${RHCOS_PATH}${RHCOS_QEMU_URI} -0
/home/kni/rhcos_image_cache/${RHCOS_QEMU_URI}
$ curl -L ${RHCOS_PATH}${RHCOS_OPENSTACK_URI} -0
/home/kni/rhcos_image_cache/${RHCOS_OPENSTACK_URI}
12.
STFEH IR, il SELinux XA ) httpd_sys_content_t,
$ Is -Z /home/kni/rhcos_image_cache
13.
Al pod.
$ podman run -d --name rhcos_image_cache \
-v /home/kni/rhcos_image_cache:/var/www/htmi \
-p 8080:8080/tcp \
quay.io/centos7/httpd-24-centos7:latest
1.3.6. BB &

1.3.6.1. Egi& install-config.yaml 3 {4

install-config.yaml X+ BE—EHNNER. KSZBERRATHESREER, UMEREZNEREH
ARANEBERUTURELEERE].

17
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18

Boi& install-config.yaml, BHGEHMZELICEIfME, 21E pullSecret #l sshKey,

apiVersion: v1
baseDomain: <domain>
metadata:
name: <cluster-name>
networking:
machineCIDR: <public-cidr>
networkType: OVNKubernetes
compute:
- hame: worker
replicas: 2 ﬂ
controlPlane:
name: master
replicas: 3
platform:
baremetal: {}
platform:
baremetal:
apiVIP: <api-ip>
ingressVIP: <wildcard-ip>
provisioningNetworkinterface: <NIC1>
provisioningNetworkCIDR: <CIDR>
hosts:
- name: openshift-master-0
role: master
bmc:
address: ipmi://<out-of-band-ip> 9
username: <user>
password: <password>
bootMACAddress: <NIC1-mac-address>
hardwareProfile: default
- name: <openshift-master-1>
role: master
bmc:
address: ipmi://<out-of-band-ip> 6
username: <user>
password: <password>
bootMACAddress: <NIC1-mac-address>
hardwareProfile: default
- name: <openshift-master-2>
role: master
bmc:
address: ipmi://<out-of-band-ip> ﬂ
username: <user>
password: <password>
bootMACAddress: <NIC1-mac-address>
hardwareProfile: default
- name: <openshift-worker-0>
role: worker
bmc:
address: ipmi://<out-of-band-ip> 9
username: <user>



password: <password>
bootMACAddress: <NIC1-mac-address>
hardwareProfile: unknown
- hame: <openshift-worker-1>
role: worker
bmc:
address: ipmi://<out-of-band-ip>
username: <user>
password: <password>
bootMACAddress: <NIC1-mac-address>
hardwareProfile: unknown
pullSecret: '<pull_secret>’
sshKey: '<ssh_pub_key>'
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BB OpenShift Container Platform & —8 48 worker 17 sa2(& K45

worker .25,

0000

MR TREL%E, HESH BMC FHER5

S TR RENE X,

$ mkdir ~/clusterconfigs
$ cp install-config.yaml ~/clusterconfigs

1R % OpenShift Container Platform &g, EHRXHAAEEN T =,

I $ ipmitool -l lanplus -U <user> -P <password> -H <management-server-ip> power off

MR L RTAERE 25X bR B IHA bootstrap ¥R, NIMERIEA bootstrap B,

for i in $(sudo virsh list | tail -n +3 | grep bootstrap | awk {'print $2'});

do
sudo virsh destroy $i;
sudo virsh undefine $i;
sudo virsh vol-delete $i --pool $i;
sudo virsh vol-delete $i.ign --pool $i;
sudo virsh pool-destroy $i;
sudo virsh pool-undefine $i;

done

1.3.6.2. #£ install-config.yaml X#FhiXBREEZE (Aik)
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EF A EEE OpenShift Container Platform £2f, 5% install-config.yaml (3T AT &
'8

apiVersion: v1

baseDomain: <domain>

proxy:
httpProxy: http://USERNAME:PASSWORD@proxy.example.com:PORT
httpsProxy: https:/USERNAME:PASSWORD@proxy.example.com:PORT
noProxy: <WILDCARD_OF_DOMAIN>,<PROVISIONING_NETWORK/CIDR>,

<BMC_ADDRESS_RANGE/CIDR>

LUF 2 A 18K noProxy =,
I noProxy: .example.com,172.22.0.0/24,10.10.0.0/24

BRRER, HEN AR AL ik B ERRE S E,
FEEE :
INRAREEE HTTPS K1, $F httpsProxy BI{ELM https:// & http:/o
MRMEA provisioning %%, FHAETE noProxy iXEH, BNREEFFEM,

A REILEXE ) provisioner T I8, Hl -
HTTP_PROXY. HTTPS_PROXY #1 NO_PROXY,

R IPv6 B, #E3E3EFE noProxy EHRE X CIDR bR, /il fE g
g i1

1.3.6.3. £I%3% %A provisioning BIPIZ{EH install-config.yaml 3X# (B[3%)

E1£% A provisioning LIS TEE OpenShift Container Platform &, FEXT install-
config.yaml X## 7L T B,

20
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apiVIP: <apiVIP>

ingressVIP: <ingress/wildcard VIP>
provisioningNetwork: "Disabled"
provisioningHostIP: <baremetal_network_IP1>

platform:
baremetal:
bootstrapProvisioninglP: <baremetal_network_IP2>

4l

: *tF provisioningHostIP #1 bootstrapProvisioningIP EeEi%i&E, SERENI Rk
B baremetal %589 IP Heht, FHHIBR provisioningBridge 1
. provisioningNetworkCIDR E¢i&i%i&,

1.3.6.4. 41 install-config 28

LITRIEPEIET install-config.yaml XHAMHRHSH. hosts SEF bmec SH,

x 1.1. FiENSH

BH LN Description
baseDomain SR, Hla -

example.com,

sshKey sshKey BB EE &
~/.ssh/id_rsa.pub zfijA
control plane "7 |2 #0 worker 7 =
PR EH, 8%, X1TBHEE
provisioner i &,

pullSecret pullSecret EB B X BEQ S H#HE
FF2FE T =AM Install OpenShift
on Bare Metal TTH F#:89 pull

secret BIEIA,
#4& OpenShift Container Platform
metadata: £ ATR. B, openshift,
name:
AERFILEHI /A CIDR (Classless
networking: Inter-Domain Routing) . %0 :
machineCIDR: 10.0.0.0/24 .
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compute:
- name: worker

compute:
replicas: 2

controlPlane:
name: master

controlPlane:
replicas: 3

provisioningNetworkinterfac
e

defaultMachinePlatform

apiVIP
disableCertificateVerification

ingressVIP

K 1.2. kS
S il

provisioningDH

CPRange 22.0.100

22

172.22.0.10,172.

A

api.
<clustername.clusterdomain
>

False

test.apps.
<clustername.clusterdomain
>

50

Description

OpenShift Container Platform £
B¥EE )y worker (3 compute)
TRIZHAT, BEEETREBE
it

Replicas % & OpenShift
Container Platform SE2£F#Y
worker (8§ compute) 77 mHI%EK

=
==h

OpenShift Container Platform £
BHFE— control
plane (master) 77 mMI&TR,

replicas X & {EH OpenShift
Container Platform $£&— &89
control plane (master) 7 sRB9%K

=,

FEFE R provisioning B4 H control
plane 7 R ERIFILE O & 5,

AT RATAEENT S BEIRIA
BCiE,

FAFRER APl BER VIP,

XN IRE MR, FETE DNS
HTSEECE, LUEERMBITRIASG
o

redfish 7 redfish-
virtualmedia EE XM SHEE
I# BMC ftstit, & BMC it fE
BERIEBH, XMENZZ
True,

AFAORERN VIP,

7E X provisioning M4 £ 289 IP SEMHL



¥

provisioningNet
workCIDR

clusterProvisio
ninglP

bootstrapProvis
ioningIP

externalBridge

provisioningBri
dge

defaultMachine
Platform

bootstrapOSima
ge

clusterOSImage

provisioningNet
work

provisioningHo
stinglp

httpProxy

172.22.0.0/24

provisioningNet
workCIDR #&=

EREFEFERE control plane (master) 7 sl
bootstrap EEFUML LR IP, BAILTN provisioning FRHE—4
IP, f5lzn, 172.22.0.2,

provisioningNet
workCIDR 8955 —

baremetal

provisioning

AT RATAEENISBIFRIARE.,

R SEHOXENIME R ERBES HTTP R,
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FAFE&SHMLEH CIDR, 7£ provisioning f4% F A~ {5 F 2R IA b
HESE FI R R B IX AN,

IEITE & RGSHIEEF R IP ik, BRAILH provisioning FRIHY
B=AN 1P b, fl40 : 172.22.0.3.

IZITEEIRSSH

1£% % provisioning MZ&Hf, fFIt{E1XE N baremetal %%
B9—ANFTFERY IP il

Kt 10Z) baremetal M4 hypervisorbaremetal BB &R,

HMiANE provisioning %48 provisioner X4l LR
provisioning R HI %5,

FF &S bootstrap 7 mHIBRINIRIE RS HR&HI URL, URL @A/
BEHRRH SHA-256 M, fl

10 : https://mirror.openshift.com/rhcos-<version>-
gemu.qcow2.gz?sha256=<uncompressed_sha256>;.

RTFEESRET RBIRFERSIN URL, URL BT SHIKRE
SHA-256 taf, #l

i, https://mirror.openshift.com/images/rhcos-
<version>-openstack.qcow2.gz?sha256=
<compressed_sha256>;.

XA s#ikE N Disabled LI provisioning M4 E
PATEFEUNTHNE S, SERMBINREEE
BHERA. MREAERERE, NFEMILBMEIH BMC, BH
WTTES BRI 4% LRI F B A ARSSHY P ik, I SHL
&7 managed (FEIASH) XZTLEIE provisioning %%, &
}& DHCP, TFTP %%,

FitsHEE N HZERE, DRTEABENLYG, BREFY
ECiE DHCP, BWEREMUNER, BEFSENDAER

% provisioningNetwork B2 &% &/ Disabled I, {£iX/)%&
iz ibaremetal R4 B — NI B IP ik,
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BH ik Uiy

httpsProxy RIS EEE HIMERERE S HTTPS K3,

noProxy FHXANSEULE N E A VMR IR R RBERR T,
Hosts

hosts S E A THRERHMIMI BN~ FIXK,

BFR £ NN Description

name 515 %5 H BareMetalHost %%
RHIEF5. 40, openshift-
master-0,

role ZENT A AA, master =
worker,

bmce HAREIBILH BB IFE, NFE
TRBELZHIER, ESH BMC
FHEERY .

bootMACAddress FEHLFARTE provisioning 4%

5|58 NIC B9 MAC i,

1.3.6.5. BMC #tzhit

&1 bmc £BM address FE #8213 E] OpenShift Container Platform %217 = URL, 1%
URL AR HIZRR B L RIEME PRI E,

IPMI

IPMI E4L{EM ipmi:/<out-of-band-ip>:<port>, MEHRGIEE, KIAFRAEO 623, LT RAESR
T install-config.yaml 3X#F5# IPMI BCiE.

platform:
baremetal:
hosts:
- name: openshift-master-0

role: master

bmc:
address: ipmi://<out-of-band-ip>
username: <users
password: <password>
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RedFish for HPE

5 A RedFish, {8/ redfish:/ = redfish+http:// 2/ TLS, REBRFETETNASHE IP ikl
EFIRS: ID MR, UWTFRHAESRT install-config.yaml X#4# RedFish A&,

platform:
baremetal:
hosts:
- name: openshift-master-0

role: master

bmc:
address: redfish://<out-of-band-ip>/redfish/v1/Systems/1
username: <user>
password: <password>

BARBICH A ESEbIHRETUL AU, BECFRABZERZRIETN, EBIIE bme BERIIE
disableCertificateVerification: True, LLF#liER T 7£ install-config.yaml 3044 {si
disableCertificateVerification: True ECiEBZS 1 RedFish Bd &,

platform:
baremetal:
hosts:
- name: openshift-master-0

role: master

bmc:
address: redfish://<out-of-band-ip>/redfish/v1/Systems/1
username: <user>
password: <password>
disableCertificateVerification: True

RedFish for Dell

5 A RedFish, {8/ redfish:/ = redfish+http:// 2/ TLS, REBRFEETNASHE IP ikl
EFIRS: ID MR, UWTFRHAIESRT install-config.yaml X## RedFish A&,

platform:
baremetal:
hosts:
- name: openshift-master-0

role: master

bmc:
address: redfish://<out-of-band-ip>/redfish/v1/Systems/System.Embedded.1
username: <user>
password: <password>

BRBVOVFAEERIHRHDANSIES, BEERABEEIERN, &WHE bme REHR IR
disableCertificateVerification: True. LA F/RHIER T 1 install-config.yam| X4+ {&
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disableCertificateVerification: True BB S RedFish fidi&,

platform:
baremetal:
hosts:
- name: openshift-master-0

role: master

bmc:
address: redfish://<out-of-band-ip>/redfish/v1/Systems/System.Embedded.1
username: <user>
password: <password>
disableCertificateVerification: True

k

N
p
;

il

Bail, RAHH iDRAC BEl{EhRZA 4.20.20.20 S #H =AM Dell ¥ RedFish, AF
EHNHE LR ERFBERH OpenShift Container Platform &2,

RedFish Virtual Media for HPE

% HPE BR5523)5 F RedFish Virtual Media, 7 address i%i&${&f redfish-virtualmedia:/, LA
TRAIETT 1£ install-config.yaml 3 ¥+ {EF RedFish Virtual Media.

platform:
baremetal:
hosts:
- name: openshift-master-0

role: master

bmc:
address: redfish-virtualmedia://<out-of-band-ip>/redfish/v1/Systems/1
username: <user>
password: <password>

RedFish Virtual Media for Dell

X7 F Dell BR5523 98 RedFish Virtual Media, 7 address X & {§H idrac-virtualmedia://,

k

N
p 4
;

il

Dell Bk 55235 # redfish Virtual Media f£ OpenShift Container Platform 4.6 R —
ABHMEE, 4.6.1 RATRASBRIXANHE,

LUFRAIES T 7E install-config.yaml X#-{§F§ iDRAC Virtual Media,
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platform:
baremetal:
hosts:
- name: openshift-master-0

role: master

bmc:
address: idrac-virtualmedia://<out-of-band-ip>/redfish/v1/Systems/System.Embedded.1
username: <users
password: <password>

idrac-virtualmedia =2 iDRAC E#-hk7 4.20.20.20 =& S A4,

1B5Z iDRAC &, R OpenShift Container Platform £E7 i
AutoAttach Enabled. 3H¥1&#%2 : Configuration - Virtual Media - Attach
Mode — AutoAttach.

1.3.6.6. Root device hints

rootDeviceHints SH{# LR FREI T Red Hat Enterprise Linux CoreOS (RHCOS) #HigkiE#
BRE ik, REEFRBEBAIISZSENIIFRE XS, FRLZINES hint HH#H{THEK. REEFS
FAE—15 hint [EEEHNLZIXE. ZERERSEZ A hint, HRESMA hint BEMZET W
REBRFILR.

x1.3. FFB

FrE s

deviceName A &2 /dev/vda BY Linux % & ZBFEHFE, hint
WIS LR EsE 2 T,

hetl 8522 0:0:0:0 B9 SCSI B Lt =R, hint b
M5 SEhrME ST £ ITEd,

model BERE MR SEIMATHNERSR, hint ATLLES
PMEMFF R H,

vendor BEIZET ERFEEATNTERER, hint ATLLZ
EIMENFFRH,

serialNumber BEXFFISHERS, hint 5 LPRESTEIT
[io

minSizeGigabytes K| FRIMEN—DEL, LLGB HELL
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FrR

wwn

wwnWithExtension

wwnVendorExtension

rotational

TBIRE

- name: master-0
role: master
bmc:
address: ipmi://10.10.0.3:6203
username: admin
password: redhat
bootMACAddress: de:ad:be:ef:00:40
rootDeviceHints:
deviceName: "/dev/sda"

1.3.6.7. fil OpenShift Container Platform &

1.

sk

AEMW—FEINRARFFR SR, hint W5 LPMMESE
TN

SEM—FHEICARF BT AT REFRE, hint
WIS EPHME ST £ AL,

AEM—T BEHEIMARBFR S, hint 15505
(H5E 2 IEAL,

REZ R & W RRELEL (true) DR IERRFRHALL
(false) B9FR/RIE.

fllE2 OpenShift Container Platform &,

I $ ./openshift-baremetal-install --dir ~/clusterconfigs create manifests

INFO Consuming Install Config from target directory
WARNING Making control-plane schedulable by setting MastersSchedulable to true

for Scheduler cluster settings

WARNING Discarding the OpenShift Manifest that was provided in the target directory
because its dependencies are dirty and it needs to be regenerated

1.3.7. AIERETFF M registry (RI3E)

28



B1E AN LREBLREEFESFIRR

EXEEER T, B e BB AR registry ALbEIZAZE OpenShift KNI £&f, XrlgERiRm ML
BE, RANERT R TFIEVIR MRS,

—ANEHEHERA registry BIAEELUTHA :

[ ]

registry T RBYIEF, XA LR BERAIES,
[ ]

—A webserver - ;XHRGIhH AR,
[ ]

—ANEHM pull secret, H@AFUEFMAEMEERR.

1£ registry 7 22 LRI BT T FEEM registry R[EM, EREM/NThaIIERIEL]
AN, KRBT registry T s L OB FFEEM registry R FREHRTHXNSE., &
registry 77 s _E OB FEEEM registry B, EROGZHUTIMC A" (|1E) " BFET,

1.3.7.1. 455 registry T REUEE CHRE registry (RIik)

Xf registry 17 i TLA TR,

it =

FTFF registry 77 s _ERIBA MR O,

$ sudo firewall-cmd --add-port=5000/tcp --zone=libvirt --permanent
$ sudo firewall-cmd --add-port=5000/tcp --zone=public --permanent
$ sudo firewall-cmd --reload

7 registry T RREMRNETH42,
I $ sudo yum -y install python3 podman httpd httpd-tools jq

BIRREFFHEERE R E KL,
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I $ sudo mkdir -p /opt/registry/{auth,certs,data}
1.3.7.2. £BBATAIESR (F%)

7 registry TTREKBE AU, FHIFHBIE /opt/registry/certs BHXH,

gz
1.
RERRAZIERER.
$ host_fqdn=$( hostname --long )
$ cert_c="<Country Name>" # Country Name (C, 2 letter code)
$ cert_s="<State>" # Certificate State (S)
$ cert_I="<Locality>" # Certificate Locality (L)
$ cert_o="<Organization>" # Certificate Organization (O)
$ cert_ou="<Org Unit>"  # Certificate Organizational Unit (OU)
$ cert_cn="${host_fqdn}" # Certificate Common Name (CN)
$ openssl req \
-newkey rsa:4096 \
-nodes \
-sha256 \
-keyout /opt/registry/certs/domain.key \
-x509 \
-days 365 \
-out /opt/registry/certs/domain.crt \
-addext "subjectAltName = DNS:${host_fqdn}"\
-subj
"/C=${cert_c}/ST=${cert_s}/L=%{cert_I}/O=${cert_o}/OU=${cert_ou}/CN=${cert_cn}"
L& <Country Names I, HHRFRERISHAIFE. HimM, US.
2.

FEAFIET R registry 17 mM ca-trust,

$ sudo cp /opt/registry/certs/domain.crt /etc/pki/ca-trust/source/anchors/
$ sudo update-ca-trust extract

1.3.7.3. GBJE registry podman &3 (@i%)

registry Z23{ M /opt/registry BFRERFIER. ISR FEHBEE .
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registry F2a{E M httpd, FHFE htpasswd XHHITH BRI,

i =
1.
1£ /opt/registry/auth FIEE—4 htpasswd X#HtE 2R,
I $ htpasswd -bBc /opt/registry/auth/htpasswd <users> <passwd>
F <user> Bt A4, ¥ <passwd> EHHEN,
2.

BRI T TN registry 5.

$ podman create \
--name ocpdiscon-registry \
-p 5000:5000 \
-e "REGISTRY_AUTH=htpasswd" \
-e "REGISTRY_AUTH_HTPASSWD_REALM=Registry" \
-e "REGISTRY_HTTP_SECRET=ALongRandomSecretForRegistry" \
-e "REGISTRY_AUTH_HTPASSWD_PATH=/auth/htpasswd" \
-e "REGISTRY_HTTP_TLS_CERTIFICATE=/certs/domain.crt" \
-e "REGISTRY_HTTP_TLS_KEY=/certs/domain.key" \
-e "REGISTRY_COMPATIBILITY_SCHEMA1_ENABLED=true" \
-v /opt/registry/data:/var/lib/registry:z \
-v /opt/registry/auth:/auth:z \
-v /opt/registry/certs:/certs:z \
docker.io/library/registry:2

I $ podman start ocpdiscon-registry
1.3.7.4. SHIFNEH pull-secret (FIk)

#F pull secret XHEMBERET REHE registry TTm, FHEWZXHY, BHEEH registry TTm
B BRI B

iy

S # pull-secret.txt X4

I $ scp kni@provisioner:/home/kni/pull-secret.txt pull-secret.txt
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{#H registry T BT LBREZEH host_fqdn SELE,
I $ host_fqdn=$( hostname --long )
{HEAAT AR htpasswd XHH http EUEH base64 4aiSk EH b6dauth I ELE,

I $ b64auth=$( echo -n '<username>:<passwd>' | openssl base64 )

¥ <username> EHt AR 4, 1§ <passwd> HHHBHEH,

& AUTHSTRING IMEZE{# M base64 IRIFHH. SUSER ZER TS HAIAF &M
IR E,

$ AUTHSTRING="{\"$host_fqdn:5000\": {\"auth\": \"$b64auth\",\"email\":
\"$USER@redhat.com\"}}"

B # pull-secret.txt X,

I $ jq ".auths += SAUTHSTRING" < pull-secret.txt > pull-secret-update.txt

1.3.7.5. M EFHEEH{THS (AIk)

i =
1.
£+ provisioner 77 sa#) oc ZHHISTHE HIE registry 17 s,
I $ sudo scp kni@provisioner:/usr/local/bin/oc /usr/local/bin
2.
REMRIIMNELE,
a.
WB X ThRA

I $ VERSION=<release_version>

X}F <release_version>, iHEHES OpenShift Container Platform kA%t R BHR
%, ATR%, mae.
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&iEAih registry ZFFIENIKO :
I $ LOCAL_REG='<local_registry_host_name>:<local_registry_host_port>'

XfF <local_registry_host_name>, H{i5EFRFMEN registry 8% ; XF
<local_registry_host_port>, EiERATREATNRO,

WERMIFEERT :
I $ LOCAL_REPO='<local_repository_name>'

*IF <local_repository_name>, iHIEEZELE registry PO CERTR, W0
ocp4/openshift4,

SRR R & (mirron) Bl A FGEEE,

$ /usr/local/bin/oc adm release mirror \
-a pull-secret-update.txt \
-—-from=$UPSTREAM_REPO \
--to-release-image=$LOCAL_REG/$LOCAL_REPO:${VERSION} \
-to=$LOCAL_REG/$LOCAL_REPO

1.3.7.6. & install-config.yam| 3, {HFRMFFEREM registry (AI7%)

1£ provisioner 7L, install-config.yaml 3X#RiZ M pull-secret-update.txt 3T oz
Y pull-secret. install-config.yaml XA 71 2 S BT FFERER registry 17 smBIUEH ] registry 58,

i =
1.
TR registry 17 mBGIEFRINZ install-config.yaml X#rh, IEBRNLRE
"additionalTrustBundle: |" 17, A EMRMGEH GREENINER) .
$ echo "additionalTrustBundle: |" >> install-config.yaml
$ sed -e 's/N /' Jopt/registry/certs/domain.crt >> install-config.yaml
2.

55 registry MEH&RIS 2113 install-config.yaml X#4,
I $ echo "imageContentSources:" >> install-config.yaml
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$ echo "- mirrors:" >> install-config.yaml

$ echo " -registry.example.com:5000/ocp4/openshift4” >> install-config.yaml

$ echo " source: quay.io/openshift-release-dev/ocp-release” >> install-config.yaml
$ echo "- mirrors:" >> install-config.yaml

$ echo " -registry.example.com:5000/ocp4/openshift4” >> install-config.yaml

$ echo " source: quay.io/openshift-release-dev/ocp-v4.0-art-dev" >> install-
config.yaml

k

N
p
;

il

£ registry.example.com &ty registry K52 REE A,

1.3.8. £ worker T s _EER B RS

EREIRED, REEFARTT worker TR EEBERMSE Pod. RIAMERT, REEFITEMN K
HZ% Pod. MREEEHRE—1 worker T, SHEMRBEMNEHFTEHNNIRASRKOERT
OpenShift Container Platform 8 th RSN IBRE 1%, EALBE—4 yaml XHEKEELHE
FIEE 2R EIAN.

.
:

it =

34

al

RABRT, ZEEFSWBEMIT MBS, MREHEDVEN worker TR, AL
B kIR 4. MEAX Ingress Operator NEZ SR, 1EZ [ OpenShift Container
Platform #18Y Ingress Operator,

k

N
p 4
;

il

MEEEEA worker T, REEFEIARTE control plane 17 s EEBER N EEH
& MBEEESA worker s, APk &Y,

B — router-replicas.yaml 34,

apiVersion: operator.openshift.io/v1
kind: IngressController
metadata:

name: default
namespace: openshift-ingress-operator

spec:

replicas: <num-of-router-pods>

endpointPublishingStrategy:
type: HostNetwork

nodePlacement:


https://docs.openshift.com/container-platform/4.6/networking/ingress-operator.html
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nodeSelector:
matchLabels:
node-role.kubernetes.io/worker:

k

N
p
;

il

4 <num-of-router-pods> F#t A& HMEH, MRRAFEA—4 worker 17 =,
¥ replicas: ZE N 1. MIREEA 3 MLLLE worker 175, EalLURIETE RN
replicas: BIZKIAE (2) .

Lo~

¥ router-replicas.yaml X#{RFFHE HF clusterconfigs/openshift BxH,

I cp ~/router-replicas.yaml clusterconfigs/openshift/99_router-replicas.yaml
1.3.9. REMKIEE R

O 243 % OpenShift Container Platform RZEREFF,
O BEJF OpenShift Container Platform ZZ:f2F,
O A& T install-config.yaml Fre S,

O 2} install-config.yaml B¢i& T hosts S,

O 2#&¢E& install-config.yaml 9 bmc S,

0O #£ bmc B address FEPEEMAEBSHN A,

O BT FFEEM registry (AI3E) .

O (=) MRMEH, EFEEMN registry XE,
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O (|I%) £ worker 77 EERE T H.,

1.3.10. 5&;T OpenShift Container Platform R 2R BERF

i21T OpenShift Container Platform RERFF :

I $ ./openshift-baremetal-install --dir ~/clusterconfigs --log-level debug create cluster
1.3.11. R¥F

EEPE S Rrh, Ea LB %k E XX .openshift_install.log B34 H tail fv5Eke
BERENEEARE.

I $ tail -f /path/to/install-dir/.openshift_install.log
1.3.12. R AR LER RIS

HERY EERREER A, BUPIITEEREF.

it =

M=k EH X1t bootstrap. control plane (11#iJy master) 7 =2 worker 17 SRR
&, MBEEEDNIERIEDTE, ESFRMESHR R,

THIBR iz BT BB T4 -

$ cd ; /bin/rm -rf auth/ bootstrap.ign master.ign worker.ign metadata.json \
.openshift_install.log .openshift_install_state.json

ERFE LA Ignition BB, MEEZELR, HSH" "8 Kubernetes FH ] Ignition
BEXH".

NREEFUENS bootstrap. control plane Hlit &7 = Ignition BEe& 3 EZ R HTTP
R%583. XFEZ=LLAIN Ignition X

1.4. BEEHERR
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1.4.1. ZEEFTERBER

N RENEITHRED R, THRANLZREEFESRENBERAEXESR, THNERESM
THESHERRRR, FHRERRLEHRI 5 IR,

- Workflow 1of 4

syntax

Start cluster deploy —}( Valid install-config.yaml? } No —p Verify install-config.yaml

I
Yes

v

. Confirm bootstrapOSIimage
RHCOS OEMU mage No — link is accessible within
accessible? o .
install-config.yaml

¥ install-config.yaml 3t H 55503 F5%1Jiln] Red Hat Enterprise Linux CoreOS (RHCOS) Hif&
N, THEZE1 (#4%) BNIERERTHREGRTIER. SEHRENAEE SR install-
config.yaml sh$ %2,
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Workflow 2 of 4

Attempt manual bootstrap
startup to capture errors

Start libvirtd

Create default storage pool

Review journalctl
bootkube.service

.

Verify pods are running
on bootstrap vim

Running bootstrap VM? }

4 Yes

Bootstrap VM exists? )

<4— No

Libvirtd running
on provisioner node?

Yes

<4— No

Default storage pool exrsts">

4+ No

aaalala

Yes —»

sshinto
core@bootstrap-prov-ip

|
No

v

ssh core@bootstrap-external-ip

|
No

v

Verify SSH key is correct
within install-config.yml

|
Yes

v

Verify provision and
baremetal bridge connectivity
on provisioner host

—Yes —

— Yes

4l
Are required pods running? |
|

TR 2 (#4#) #ahTH bootstrap EHIMLIFIE, FiES| S EE T =M bootstrap EHIAL LAk
KBE A& MBS TER, U1ERA provisioning FZMITE R T %3 OpenShift Container Platform

SRR,
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- Workflow 3 of 4

( Are all pods running?
|
Yes
Did cluster nodes No —b Check ironic-conductor
power on? ° logs on bootstrap vm
[
Yes
Cluster node Check network Check dnsmasq logs on
( PXE boot? No —b connectivity bootstrap vm
[
Yes
. Confirm cluster nodes Check ironic-conductor
? —»
( RHCOS OS installeds No —p indeed PXE booted logs on bootstrap vim

TfE 3 (#4 %) kT %A PXE 5| FHEET S BHMEHHR TIER.

—»

Check ironic-conductor
logs on bootstrap vm
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- Workflow 4 of 4

( APl accessible? } No —

|
Yes

v

C Bootstrap complete? } No —

|
Yes

v

Validate cluster operators >
and nodes are all up 4—Yes { Install complete? } No —» Ensure nodes are all up

-

Watch process of
cluster operators

.

Ensure DHCP is passing Any cluster nodes have . .
out gateway address 44— Yes localhost.localdomain No —p Lct:'?ch toog-;asct:écnko':i?:ael::r
with networking information as hostname? pods, J

Verify DHCP entries
and DNS records

Lo

TfE# 4 (R4 %) FRT TiEVIRIE APl SIS, S IFRMZRE MREGRR T IER.

1.4.2. install-config.yaml| #EEHER

install-config.yaml Bi& XX 4E-H OpenShift Container Platform 3 —EBOMMA T =, %X
#85H apiVersion. baseDomain. imageContentSources M IP Huht4H AR MIHERT, MBI
OpenShift Container Platform 8 ER AL £551R, N install-config.yam| BEeiE X+ algE H I

BHiR.
ik
1.
{81/ YAML-tips 936w,
2.
{85 syntax-check % iE YAML A2 & IEM,
3.

KE Red Hat Enterprise Linux CoreOS (RHCOS) QEMU H{&R2 B IEMHE X, FHarLL
35T install-config.yaml 124t8) URL 5[], 40 :
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$ curl -s -0 /dev/null -1 -w "%{http_code}\n" http://webserver.example.com:8080/rhcos-
44.81.202004250133-0-qgemu.x86_64.qcow2.gz?
sha256=7d884b46ee54fe87bbc3893bf2aa99af3b2d31f2e19ab5529c60636fbd0f1ce7

mEHIH N 200, MKFMEFME bootstrap EFIHLIEEEKE webserver i[O T B MM R,

1.4.3. Bootstrap E##LIA)E

OpenShift Container Platform RERF4 K bootstrap 17 smEHIH, ZEHHLEER OpenShift
Container Platform £&f77 =,

iz
il RERFERZ 10 Bl 15 298y, A virsh @517 bootstrap EFIHEETIEE T :

I $ sudo virsh list

Id Name State

12 openshift-xféfq-bootstrap  running

bootstrap EIHMEFRA RRBFELHEN_ E—HREIFE, #F
El"bootstrap"4i R,

HELE -

WEALRGAHIZITT libvirtd:

I $ systemctl status libvirtd

e libvirtd.service - Virtualization daemon
Loaded: loaded (/ust/lib/systemd/system/libvirtd.service; enabled; vendor preset:
enabled)
Active: active (running) since Tue 2020-03-03 21:21:07 UTC; 3 weeks 5 days ago
Docs: man:libvirtd(8)
https://libvirt.org
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Main PID: 9850 (libvirtd)
Tasks: 20 (limit: 32768)
Memory: 74.8M
CGroup: /system.slice/libvirtd.service
|— 9850 /usr/sbin/libvirtd

M3 bootstrap EAIHLEILAEE T/E, &XFE.

{81 virsh console fp &K bootstrap EHIALE IP il :

I $ sudo virsh console example.com

Connected to domain example.com
Escape character is 7]

Red Hat Enterprise Linux CoreOS 43.81.202001142154.0 (Ootpa) 4.3

SSH host key: SHA256:BRWJktXZgQQRY5zjuAVOIKZ4WM7i4TiUyMVanqu9Pqg
(ED25519)

SSH host key: SHA256:7+iKGA7ViG5szmk2jB5¢gl/5EZ+SNcJ3a2g2300inlio (ECDSA)
SSH host key: SHA256:DH5VWhvhvagOTalsYiVNse9ca+ZSW/3000Med8riGOc (RSA)
ens3: fd35:919d:4042:2:c7ed:9a9f:a%ec:7

ens4: 172.22.0.2 fe80::1d05:e52e:be5d:263f

localhost login:

B8

L1358 provisioning FZ&HI1E 5 T#8E OpenShift Container Platform
SRR, MMAIERAA IP i, MAREKR 172.22.0.2 XHHNFEA IP i,

FREX IP Mt 5, M ssh 85 E%E bootstrap EEFUML :

EE—SmiEslsREBh, EaLUER ens3 1IZ4E09 IPv6 IP bt =k ens4 12
{89 IPv4 IP,

I $ ssh core@172.22.0.2

MRIETTERIHERE bootstrap EfUHL, EralgEBEILLTERZ — :
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T3k 172.22.0.0/24 M%%, FIE provisioner T4l LML FEE, 1512 provisioner M
B E8ERE, MNBIEAREEA provisioning B%%, NMIFREE XA WHE,

IR IR NHEMZE i) bootstrap EEfIML, 2@t baremetal %% 1T SSH I, %
ik provisioner EHLHEHEE, Rl baremetal B AF#EE.

#71 Permission denied (publickey,password,keyboard-interactive) "], 4% i
bootstrap EfI#LE, AIRESHIE Permission denied #5i%, KiFiXEEZXREMHNE K
SSH BiHR B 1E install-config.yaml X#Hi%E,

1.4.3.1. Bootstrap EINLTTEE I SERF TR

HAREHF, bootstrap RN AEETEASI SRV R, XXM IEEVHEER RHCOS HitkiE & 17

o XA EERENLUTRA :

install-config.yaml X#&n]8L,

M5 BRALPALE AT S B2 ] B ] R

ERIEXAEE, A=15 ironic HXNAS :

[ ]

ironic-api
[ ]

ironic-conductor
[ ]

ironic-inspector

it =

& %% bootstrap A :

I $ ssh core@172.22.0.2
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2.
ERAEFEBS, HHUTUUTRERE :
I [core@localhost ~]$ sudo podman logs -f <container-name>
¥+ <container-name> &1y ironic-api. ironic-conductor = ironic-inspector 2 —, 1l
R1%:873) control plane i si& @it PXE 5|58 m8, &K ironic-conductor
pod, ironic-conductor pod @& 7 AXZKEISEH T RNRIFHAGEER, BAeEiET IPMI
BEXZL TR
BERA

ST REMBEBE N AEELT ON KR,
BRAE

155851 IPMI FHiAZZERIX ] OpenShift Container Platform $E£7 = :

I $ ipmitool -l lanplus -U root -P <password> -H <out-of-band-ip> power off
1.4.3.2. RERE
ETFHEEin] RHCOS Hi&H, BEIERIE install-config.yaml BE2i& St #kthfy URL 2& IEH#f,

PIEB webserver ¥£& RHCOS H{&H=H

bootstrapOSIimage: http://<ip:port>/rhcos-43.81.202001142154.0-gemu.x86_64.qcow2.9z?
sha256=9d999f55ff1d44f7ed7c106508e5deecd04dc3c06095d34d36bf1cd127837e0c
clusterOSIimage: http://<ip:port>/rhcos-43.81.202001142154.0-openstack.x86_64.qcow2.gz?
sha256=a1bda656fa0892f7b936fdc6b6a6086bddaed5dafacedcd7ale811abb78fe3b0

ipa-downloader #1 coreos-downloader 23 M Webserver 5428 quay.io registry FEBHR (H
install-config.yam| Be B XI5 ER M) . BIELL TR RRERIELETT, HRBEFEEREHA
=

Ch -
ipa-downloader
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coreos-downloader

&%l bootstrap EHI#H :
I $ ssh core@172.22.0.2
&7 bootstrap EEIIHLHhA ipa-downloader #1 coreos-downloader 2R :

I [core@localhost ~]$ sudo podman logs -f ipa-downloader

I [core@localhost ~]$ sudo podman logs -f coreos-downloader

N bootstrap BN T L RIE&M URL, £/ curl S RIEERIHEER ViR E&R,

ZKHE bootkube BELL TR EBEN RS S TARS, HHITLLTEE :

I [core@localhost ~]$ journalctl -xe

I [core@localhost ~]$ journalctl -b -f -u bootkube.service
KAEFRA pod 753217, &1& dnsmasq. mariadb. httpd 1 ironic :
I [core@localhost ~]$ sudo podman ps
MR pod FEME, FREMRXMWAREE. ZRHE ironic-api WA, HHITLLTERE :

I [core@localhost ~]$ sudo podman logs <ironic-api>

1.4.4. £ 2 EE PXE 51 %

%4 OpenShift Container Platform &7 ;R X3k PXE 815}, EFEE PXE 81 SB9ERT = EHUTIL
TRE. MEEZAE provisioning %%, NIFEZRZ OpenShift Container Platform &N R5& AL %,

AR

45



OpenShift Container Platform 4.6 fE il LB REREFESHER

K73 provisioning P HIRILE R,
ffafR provisioning PM%%H NIC L5 T PXE, 3 HHEMATA NIC #8%H T PXE,

I install-config.yam| e B X2 E A ERNEHEESR, LABFEE provisioning M
4869 NIC 9815 MAC Hbtit, %0 -

control plane 17 Ri%&

bootMACAddress: 24:6E:96:1B:96:90 # MAC of bootable provisioning NIC
hardwareProfile: default #control plane node settings

Worker 17 mi%i&

bootMACAddress: 24:6E:96:1B:96:90 # MAC of bootable provisioning NIC
hardwareProfile: unknown #worker node settings

1.4.5. APl FTikiji[a]

HEMEEZTAE REEVA APIE, wEEREyEABTERERZNT APl BT,

it

EHAEN - REER T W ATLREESA, MARE localhost.localdomain, i :
I $ hostname

MRERAVCEENS, HXEERNENE. H:
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I $ hostnamect! set-hostname <hostname>

XA - EA dig #l nslookup K E AT =IE DNS IRS5%: 2 & AT LMK IE R
. Bt :

I $ dig api.<cluster-name>.example.com

; <<>> DiG 9.11.4-P2-RedHat-9.11.4-26.P2.el8 <<>> api.<cluster-name>.example.com
;; global options: +cmd

;; Got answer:

;; >>HEADER<<- opcode: QUERY, status: NOERROR, id: 37551

;; flags: qr aa rd ra; QUERY: 1, ANSWER: 1, AUTHORITY: 1, ADDITIONAL: 2

;; OPT PSEUDOSECTION:

; EDNS: version: 0, flags:; udp: 4096

; COOKIE: 866929d2f8e8563582af23f05ec44203d313e50948d43f60 (good)
;; QUESTION SECTION:

;api.<cluster-name>.example.com. IN A

;; ANSWER SECTION:
api.<cluster-names.example.com. 10800 IN A 10.19.13.86

;; AUTHORITY SECTION:
<cluster-name>.example.com. 10800 IN NS <cluster-name>.example.com.

;; ADDITIONAL SECTION:
<cluster-name>.example.com. 10800 IN A 10.19.14.247

;; Query time: 0 msec

;; SERVER: 10.19.14.247#53(10.19.14.247)
;5 WHEN: Tue May 19 20:30:59 UTC 2020
;; MSG SIZE rcvd: 140

Bl it B api.<cluster-names.example.com VIP f5&2Y IP #ihty 10.19.13.86,
XA IP 33k % AL F baremetal %%,

1.4.6. ;FE LRI LR

MR E—NMEBEKRM, FEZXBEREE OpenShift Container Platform Bl MR 23X dr il B& T £,

it =

2% OpenShift Container Platform £ RIXHARAEN T =& :

I $ ipmitool -l lanplus -U <user> -P <password> -H <management-server-ip> power off
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THBR LA RIrERZ R B HIHAY bootstrap Bl :

for i in $(sudo virsh list | tail -n +3 | grep bootstrap | awk {'print $2'});
do

sudo virsh destroy $i;

sudo virsh undefine $i;

sudo virsh vol-delete $i --pool $i;

sudo virsh vol-delete $i.ign --pool $i;

sudo virsh pool-destroy $i;

sudo virsh pool-undefine $i;
done

M clusterconfigs B3k #llIBREL FALIBA L Terraform 2K :

$ rm -rf ~/clusterconfigs/auth ~/clusterconfigs/terraform* ~/clusterconfigs/tls
~/clusterconfigs/metadata.json

1.4.7. BIE registry BY/a]5

TEOIERMT TR registry B, FEZ2AXT registry SHITHRAT, mIEESEEI "User Not Authorized"
iRk, MRMEERBEIAEN pull-secret.txt SXHFPFRMFTEAEAUE, N aTaER HILX DR,

it =

RE BRSO R -

$ /usr/local/bin/oc adm release mirror \
-a pull-secret-update.json
-from=$UPSTREAM_REPO \
--to-release-image=$LOCAL_REG/$LOCAL_REPO:${VERSION} \
-to=$LOCAL_REG/$LOCAL_REPO
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ATEGRZEREGRNZERHHRA

UPSTREAM_REPO=${RELEASE_IMAGE}
LOCAL_REG=<registry FQDN>:<registry_port>
LOCAL_REPO='ocp4/openshift4’

1£79 OpenShift 2 X BEIMEET hHIKEX OpenShift ZEXEF SR, X
&7 RELEASE_IMAGE %1 VERSION i,

& registry |5, HIAESLEREENIESNE -

$ curl -k -u <user>:<password> https://registry.example.com:<registry-
port>/v2/_catalog
{"repositories":["<Repo-Name>"]}

1.4.8. H&[nlE

1.4.8.1. f#3& runtime network not ready 5%

MELRREIREIBBILUTEIR -

‘runtime network not ready: NetworkReady=false reason:NetworkPluginNotReady message:Network
plugin returns error: Missing CNI default network’

Cluster Network Operator i ST EBE R4S 4 LA RERF O RRHRN &. ERERZTENR
M BG21T (F£ Control Plane (master) is/53//G, bootstrap control plane #fZILEHETT) - ©
aEA B REMMNLERFWE, WIE5) Control Plane (master) 17 s EEREEE K, =
apiserver @A E,

it

& openshift-network-operator iy & 22 [B] R i pod:

I $ oc get all -n openshift-network-operator

NAME READY STATUS RESTARTS AGE
pod/network-operator-69dfd7b577-bg89v 0/1 ContainerCreating 0 149m
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1£ provisioner i L, FEGEEMAEEE :

I $ kubectl get network.config.openshift.io cluster -oyaml

apiVersion: config.openshift.io/v1
kind: Network
metadata:
name: cluster
spec:
serviceNetwork:
-172.30.0.0/16
clusterNetwork:
- cidr: 10.128.0.0/14
hostPrefix: 23
networkType: OpenShiftSDN

MRFHEHE, ARLEXEFRACURE. EMEREEFSAURENER, HHITUTE

{E -

I $ openshift-install create manifests

3.
K7 network-operator & IE{EiE1T :
I $ kubectl -n openshift-network-operator get pods
4,

KBRA:

I $ kubectl -n openshift-network-operator logs -l "name=network-operator"

BE=42E% Control Plane(master) 7 RIS eI AEEE £, Operator T8I 5%

ZHLE, FIAHM Operator RkER. MBTHEZSIHFAER, HSH HEHER,

1.4.8.2. £ %A@t DHCP K1Z1EMM IPv6 it

MRERT %AW DHCP RIBIEHM IPv6 iblt, ERAELUTAEA :

fERER IPv6 Htbht R7E DHCP SEH Z 5.

# DHCP BR553:89 IP it (R B, #ARREIEE T IEHE) DHCP M—iU5I%F (DUID) .
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fign -

# This is a dnsmasq dhcp reservation, 'id:00:03:00:01" is the client id and
'18:db:f2:8c:d5:9f' is the MAC Address for the NIC
id:00:03:00:01:18:db:f2:8c:d5:9f,openshift-master-1,[2620:52:0:1302::6]

%A ~S0 (Route Announcement) IEfEIEHE TE,

ffi%E DHCP [R3523 IEAE izt IP bt SRR avEEO,

1.4.8.3. BT &A@ DHCP REBIEMMNENS

1 IPv6 BBE LB, £RBT A DHCP KEGHENA. BN NetworkManager RITE143 e
F¥#Hl&. Control Plane (master) 17 RalaeSREER, Hi :

Failed Units: 2
NetworkManager-wait-online.service
nodeip-configuration.service

XA RRNER T A e7E% B8 M DHCP IRSH[BBIENELHNER T35S, X255 kubelet {$HH
localhost.localdomain EH 4515, ERXANEGE, mET SBHENA.

iz

1.

KBk EH4:

I [core@master-X ~]$ hosthame
MR IFHEE localhost, HFHITUTHE.
A=
Hh X 2 control plane 72 (th#74 master 11=) S,

2.

PRI R T SR DHCP FHEA -
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I [core@master-X ~]$ sudo nmcli con up "<bare-metal-nic>"

¥ <bare-metal-nic> E#i 715 baremetal P R AL EEE,

BRRE FHA:

I [core@master-X ~]$ hosthame

MR ENA{HAR localhost.localdomain, ZEJ5 NetworkManager:

I [core@master-X ~]$ sudo systemctl restart NetworkManager

5.
MRFHZPHARZ localhost.localdomain, EHFF/LOMHBEREE., MREHNELE
localhost.localdomain, &5 piENE %,
6.

EJ3 nodeip-configuration AR5 :
I [core@master-X ~]$ sudo systemctl restart nodeip-configuration.service

ARSI R R IEMAR N A 5| ASREHACE kubelet ARS5.

79 kubelet £ E—4 B FTIZE, FRLAEFMESTTHE XL -

I [core@master-X ~]$ sudo systemctl daemon-reload

ES kubelet RS :

I [core@master-X ~]$ sudo systemctl restart kubelet.service

R kubelet {FAIEFMENEE]S -

I [core@master-X ~]$ sudo journalctl -fu kubelet.service
MBEHT RERFFETEEE%REEY DHCP KB EHNENSE (FIMEER IR ) , £3F
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2E—INFUEEH csr, FEHLAE csr, BN DTsER HILHE fh[n] 8,

AR csr

1.
5B HIKEX CSR:

I $ oc get csr

2.
B CEBA csr 25 835 Subject Name: localhost.localdomain:
$ oc get csr <pending_csr> -0 jsonpath="{.spec.request}' | base64 --decode | openssl
req -noout -text
3.

MR E S Subject Name: localhost.localdomain BI{Ef csr:

I $ oc delete csr <wrong_csr>
1.4.8.4. BB TRV Wb s

AL ED, TRESBIENBRBEBZTRIL (VRRP) %2, MRLIGIEHA— MR AN
ZEEH B OpenShift Container Platform 7 {15217, BXAN T R A2 AHBEEHATHBSE
B4 81 OpenShift Container Platform £8fM9—3884, NMIelgEHIARZR, Hlm, — M EAENHS
#5 openshift $&, ©EE T =4 Control Plane (master) 7= =4 worker Tifi, ZJ&, —H¥
MLZE R FABERNEREATR openshift, {HXPNEHIBERRET =1 control plane(master) s, LA
AIEREM=1 worker T7 4T ONRE. iXATHES 3 Virtual Router Identifier (VRID) #h22#1 VRRP
%,

IRHNER A -
I $ oc get route oauth-openshift

KERSS me -

I $ oc get svc oauth-openshift

NAME TYPE CLUSTER-IP EXTERNAL-IP PORT(S) AGE
oauth-openshift ClusterlP 172.30.19.162 <none> 443/TCP 59m
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3.
23XM Control Plane (master) 7 sxiila[iZBRSS :
I [core@master0 ~]$ curl -k https://172.30.19.162
{
"kind": "Status",
"apiVersion": "v1",
"metadata": {
b
"status": "Failure”,
"message": "forbidden: User \"system:anonymous\" cannot get path \"\"",
"reason'": "Forbidden",
"details": {
b
"code": 403
4,
¥F provisioner 7 s authentication-operator #5ix :

I $ oc logs deployment/authentication-operator -n openshift-authentication-operator
Event(v1.0ObjectReference{Kind:"Deployment", Namespace:"openshift-authentication-
operator”, Name:"authentication-operator", UID:"225¢c5bd5-b368-439b-9155-
5fd3c0459d98", APIVersion:"apps/v1", ResourceVersion:"", FieldPath:""}): type:
'Normal’ reason: 'OperatorStatusChanged' Status for clusteroperator/authentication
changed: Degraded message changed from "IngressStateEndpointsDegraded: All 2
endpoints for oauth-server are reporting”

BRAR
1.
BRETBENEFLHBEM -, BEEEHRE,
2.

KAFMEBEAZEAERERAHTNERBEN—BAHT =, BN, OpenShift Container
Platform M HHEUE pod RIEETCERINE .

1.4.8.5. 1E Firstboot Z#2 Ignition KK

1£ Firstboot i #2, Ignition A& ATRES KK

it

#HEE! Ignition EEE KRBT X -
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Failed Units: 1
machine-config-daemon-firstboot.service

&3 machine-config-daemon-firstboot AR5 :

I [core@worker-X ~]$ sudo systemctl restart machine-config-daemon-firstboot.service
1.4.8.6. NTP ZER%

OpenShift Container Platform (£ HMERTEZER T RHM NTP N 2RSS, MRERESH
Bh, HEHZEKRT 2 B, BBaIsERE NN PR TR,

AR
1.
RAEERNT R AGE AR, fiin :
I $ oc get nodes
NAME STATUS ROLES AGE VERSION
master-0.cloud.example.com Ready master 145m v1.16.2
master-1.cloud.example.com Ready master 135m v1.16.2
master-2.cloud.example.com Ready master 145m v1.16.2
worker-2.cloud.example.com Ready worker 100m v1.16.2
2.
RAER I Ei R 5 A9 R, Fin -
I $ oc get bmh -n openshift-machine-api
I master-1 error registering master-1 ipmi://<out-of-band-ip>
I $ sudo timedatectl
Local time: Tue 2020-03-10 18:20:02 UTC
Universal time: Tue 2020-03-10 18:20:02 UTC
RTC time: Tue 2020-03-10 18:36:53
Time zone: UTC (UTC, +0000)
System clock synchronized: no
NTP service: active
RTC in local TZ: no
A IERBREF P EMER
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Bl chrony.conf X3 H %450 base64 &, HiliN :

$ cat << EOF | base 64
server <NTP-servers iburst
stratumweight 0

driftfile /var/lib/chrony/drift
rtcsync

makestep 10 3
bindcmdaddress 127.0.0.1
bindcmdaddress ::1
keyfile /etc/chrony.keys
commandkey 1
generatecommandkey
noclientlog

logchange 0.5

logdir /var/log/chrony

EOF

5 <NTP-server> &y NTP IRS52309 IP ik, SHI%iH,

I [text-in-base-64]

fll& MachineConfig X, ¥ base64 FREEFH ) t—F 4NN [text-in-base-
64] £/, LLTRHEES S Control Plane (master) i, A LUES worker 17 24
X, =4 worker i fafiB LIS KN BRECE,

$ cat << EOF > ./99_masters-chrony-configuration.yaml
apiVersion: machineconfiguration.openshift.io/v1
kind: MachineConfig
metadata:
creationTimestamp: null
labels:
machineconfiguration.openshift.io/role: master
name: 99-master-etc-chrony-conf
spec:
config:
ignition:
config: {}
security:
tls: {}
timeouts: {}
version: 3.1.0
networkd: {}
passwd: {}
storage:
files:
- contents:
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source: data:text/plain;charset:utf-8;base64,[text-in-base-64]ﬂ
group:
name: root
mode: 420
overwrite: true
path: /etc/chrony.conf
user:
name: root
oslmageURL: ""

¥ [text-in-base-64] il base64 FHFH,

MNEEEXH— T EFED. Fm -

$ cp 99_masters-chrony-configuration.yaml 99 _masters-chrony-
configuration.yaml.backup

MBS E X -
I $ oc apply -f ./masters-chrony-configuration.yaml

#a5E System clock synchronized BI{E} yes :

I $ sudo timedatectl

Local time: Tue 2020-03-10 19:10:02 UTC
Universal time: Tue 2020-03-10 19:10:02 UTC
RTC time: Tue 2020-03-10 19:36:53
Time zone: UTC (UTC, +0000)
System clock synchronized: yes
NTP service: active
RTC in local TZ: no

ZEMEINXEN RS, HEBGE R IZ A INE openshift B, H40 :

$ cp chrony-masters.yaml ~/clusterconfigs/openshift/99_masters-chrony-
configuration.yaml

RIBREBIRER,
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1.4.9. KELRE

ZxE, HRRREREFHRIIEBE T RH Pod,

it

58

L IEfAR % OpenShift Container Platform 577 s, £ STATUS 2 E/R Ready :

I $ oc get nodes

NAME STATUS ROLES AGE VERSION

master-0.example.com Ready master,worker 4h v1.16.2
master-1.example.com Ready master,worker 4h v1.16.2
master-2.example.com Ready master,worker 4h v1.16.2

PIARERFCHZIEREMA Pod. UTaaHHE HPSYRBEZTHETEMN pod,

I $ oc get pods --all-namespaces | grep -iv running | grep -iv complete
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